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�:�d�l�m�Z�e�v�g�h�k�l�v���b���k�l�_�i�_�g�v���j�Z�a�j�Z�[�h�l�Z�g�g�h�k�l�b���i�j�h�[�e�_�f�u 

 

�J�Z�d�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� ���J�I�@���� �y�\�e�y�_�l�k�y�� �\�Z�`�g�h�c�� �f�_�^�b�d�h-�k�h�p�b�Z�e�v�g�h�c 

�i�j�h�[�e�_�f�h�c�� �k�h�\�j�_�f�_�g�g�h�k�l�b���� �>�Z�g�g�Z�y�� �i�Z�l�h�e�h�]�b�y�� �a�Z�g�b�f�Z�_�l�� �i�_�j�\�h�_�� �f�_�k�l�h�� �\�� �k�l�j�m�d�l�m�j�_��

�a�Z�[�h�e�_�\�Z�_�f�h�k�l�b�� �a�e�h�d�Z�q�_�k�l�\�_�g�g�u�f�b�� �g�h�\�h�h�[�j�Z�a�h�\�Z�g�b�y�f�b�� �f�m�`�k�d�h�]�h�� �g�Z�k�_�e�_�g�b�y��

�J�h�k�k�b�b�� ���������������� �b�� �l�j�_�l�v�_�� �f�_�k�l�h�� �\�� �k�l�j�m�d�l�m�j�_�� �k�f�_�j�l�g�h�k�l�b�� ���������������� �<�� ���������� �]�h�^�m�� �\��

�g�Z�r�_�c�� �k�l�j�Z�g�_�� �a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�h�� ���� 84���� �g�h�\�u�o�� �k�e�m�q�Z�_�\�� �J�I�@�� �k�h�� �k�j�_�^�g�_�]�h�^�h�\�u�f��

�l�_�f�i�h�f�� �i�j�b�j�h�k�l�Z�� �������������� �I�j�b�� �w�l�h�f�� �h�[�s�b�c�� �i�j�b�j�h�k�l�� �i�h�d�Z�a�Z�l�_�e�y�� �a�Z�[�h�e�_�\�Z�_�f�h�k�l�b�� �a�Z��

�i�h�k�e�_�^�g�b�_�� ������ �e�_�l�� �k�h�k�l�Z�\�b�e�� ���������������� �G�Z�� �^�h�e�x�� �e�h�d�Z�e�b�a�h�\�Z�g�g�u�o�� �b��

�f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�o�� �n�h�j�f�� �i�_�j�\�b�q�g�h�� �\�u�y�\�e�_�g�g�h�]�h�� �J�I�@�� �i�j�b�o�h�^�b�l�k�y�� �h�d�h�e�h��

8�������� �H�k�g�h�\�g�u�_�� �f�_�l�h�^�u�� �e�_�q�_�g�b�y�� �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �i�Z�p�b�_�g�l�h�\�� �± �o�b�j�m�j�]�b�q�_�k�d�b�c�� �b��

�e�m�q�_�\�h�c���� �L�Z�d���� �\�� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�_�� ������������ �[�h�e�v�g�u�o�� �k�� �i�_�j�\�b�q�g�h�� �\�u�y�\�e�_�g�g�u�f�� �\��

2023 �]�h�^�m�� �J�I�@�� �b�� �i�h�^�e�_�`�Z�s�b�o�� �j�Z�^�b�d�Z�e�v�g�h�f�m�� �e�_�q�_�g�b�x���� �i�_�j�_�g�_�k�e�b�� �j�Z�^�b�d�Z�e�v�g�m�x��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�x�����J�I�W�������b���e�b�r�v������������ �± �e�m�q�_�\�m�x���l�_�j�Z�i�b�x���>16, 56]. 

�<���g�Z�k�l�h�y�s�_�_���\�j�_�f�y���J�I�W���y�\�e�y�_�l�k�y���h�^�g�b�f���b�a���h�k�g�h�\�g�u�o���f�_�l�h�^�h�\���j�Z�^�b�d�Z�e�v�g�h�]�h��

�e�_�q�_�g�b�y�� �J�I�@���� �^�_�f�h�g�k�l�j�b�j�m�x�s�b�f�� �\�u�k�h�d�b�_�� �i�h�d�Z�a�Z�l�_�e�b�� �\�u�`�b�\�Z�_�f�h�k�l�b�� �>9, 55, 58, 

71, 73, 83, 168�@���� �O�b�j�m�j�]�b�q�_�k�d�h�_�� �e�_�q�_�g�b�_�� �h�[�e�Z�^�Z�_�l�� �j�y�^�h�f�� �g�_�k�h�f�g�_�g�g�u�o��

�i�j�_�b�f�m�s�_�k�l�\���i�_�j�_�^���^�j�m�]�b�f�b���\�Z�j�b�Z�g�l�Z�f�b���l�_�j�Z�i�b�b�����j�Z�^�b�d�Z�e�v�g�h�_���m�^�Z�e�_�g�b�_���h�i�m�o�h�e�b��

�b�� �k�h�i�m�l�k�l�\�m�x�s�_�c�� �^�h�[�j�h�d�Z�q�_�k�l�\�_�g�g�h�c�� �]�b�i�_�j�i�e�Z�a�b�b���� �\�h�a�f�h�`�g�h�k�l�v�� �\�u�i�h�e�g�_�g�b�y��

�l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �e�x�[�h�]�h�� �h�[�t�_�f�Z���� �l�h�q�g�h�_�� �k�l�Z�^�b�j�h�\�Z�g�b�_�� �h�i�m�o�h�e�_�\�h�]�h��

�i�j�h�p�_�k�k�Z���� �m�^�h�[�g�u�c�� �b�� �g�Z�^�_�`�g�u�c�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c�� �f�h�g�b�l�h�j�b�g�]�� �[�h�e�v�g�u�o�� �g�Z��

�h�k�g�h�\�_���I�K�:���d�h�g�l�j�h�e�y���>1, 33, 61].  

�I�h�k�e�_�^�g�b�_�� �^�_�k�y�l�b�e�_�l�b�y�� �h�a�g�Z�f�_�g�h�\�Z�g�u�� �k�l�j�Z�l�_�]�b�q�_�k�d�b�f�b�� �b�a�f�_�g�_�g�b�y�f�b�� �\��

�i�Z�j�Z�^�b�]�f�_�� �e�_�q�_�g�b�y�� �[�h�e�v�g�u�o�� �J�I�@���� �H�l�^�Z�e�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �f�Z�k�r�l�Z�[�g�u�o��

�j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �g�Z�i�j�Z�\�e�_�g�g�u�o�� �g�Z�� �h�p�_�g�d�m�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b��

�[�_�a�h�i�Z�k�g�h�k�l�b�� �J�I�W�� �\�� �k�j�Z�\�g�_�g�b�b�� �k�� �\�u�`�b�^�Z�l�_�e�v�g�h�c�� �l�Z�d�l�b�d�h�c�� �b�� �e�m�q�_�\�h�c�� �l�_�j�Z�i�b�_�c����

�^�_�f�h�g�k�l�j�b�j�m�x�l���a�g�Z�q�b�f�u�_���h�g�d�h�e�h�]�b�q�_�k�d�b�_���i�j�_�b�f�m�s�_�k�l�\�Z���o�b�j�m�j�]�b�q�_�k�d�h�]�h���i�h�^�o�h�^�Z��
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�e�b�r�v���q�_�j�_�a���^�_�k�y�l�b�e�_�l�b�y���i�h�k�e�_���h�i�_�j�Z�p�b�b���i�j�b���[�h�e�v�r�_�c���q�Z�k�l�h�l�_���i�h�[�h�q�g�u�o���w�n�n�_�d�l�h�\��

�\�� �h�l�g�h�r�_�g�b�b�� �w�j�_�d�l�b�e�v�g�h�c�� �b�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�c�� �>100, 164, 273, 274, 335]. 

�< �p�_�e�h�f�� �h�i�l�b�f�b�k�l�b�q�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �d�e�b�g�b�q�_�k�d�h�]�h�� �i�j�b�f�_�g�_�g�b�y�� �l�Z�d�l�b�d�b��

�h�l�k�j�h�q�_�g�g�h�]�h���e�_�q�_�g�b�y���m���i�Z�p�b�_�g�l�h�\���g�b�a�d�h�]�h���j�b�k�d�Z���i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y���J�I�@���i�j�b�\�_�e�b��

�d�� �a�Z�d�h�g�h�f�_�j�g�h�f�m�� �m�\�_�e�b�q�_�g�b�x�� �q�Z�k�l�h�l�u�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �^�Z�g�g�h�]�h�� �d�h�g�k�_�j�\�Z�l�b�\�g�h�]�h��

�i�h�^�o�h�^�Z��[8, 126, 329]���� �<�� �l�h�� �`�_�� �\�j�_�f�y�� �\�u�`�b�^�Z�l�_�e�v�g�Z�y�� �l�Z�d�l�b�d�Z�� �\�� �[�h�e�v�r�b�g�k�l�\�_��

�k�e�m�q�Z�_�\�� �g�_�� �a�Z�f�_�g�y�_�l�� �j�Z�^�b�d�Z�e�v�g�h�_�� �e�_�q�_�g�b�_���� �Z�� �e�b�r�v�� �h�l�d�e�Z�^�u�\�Z�_�l�� �_�]�h�� �g�Z��

�g�_�h�i�j�_�^�_�e�z�g�g�u�c�� �k�j�h�d�� �b�� �i�j�b�\�h�^�b�l�� �d�� �m�\�_�e�b�q�_�g�b�x�� �^�h�e�b�� �i�Z�p�b�_�g�l�h�\�� �k�� �d�e�b�g�b�q�_�k�d�b��

�e�h�d�Z�e�b�a�h�\�Z�g�g�u�f�� �J�I�@�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �b�� �f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�� �i�j�h�p�_�k�k�h�f��

[183]. �O�b�j�m�j�]�b�q�_�k�d�h�_�� �e�_�q�_�g�b�_�� �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �[�h�e�v�g�u�o�� �^�h�� �g�_�^�Z�\�g�_�]�h�� �\�j�_�f�_�g�b��

�i�j�b�f�_�g�y�e�h�k�v�� �j�_�^�d�h���� �<�f�_�k�l�_�� �k�� �l�_�f���� �k�h�\�j�_�f�_�g�g�u�_�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �f�b�j�h�\�u�o��

�m�j�h�e�h�]�b�q�_�k�d�b�o���k�h�h�[�s�_�k�l�\���k�q�b�l�Z�x�l���h�i�j�Z�\�^�Z�g�g�u�f���\�u�i�h�e�g�_�g�b�_���J�I�W���k���j�Z�k�r�b�j�_�g�g�h�c��

�e�b�f�n�h�^�b�k�k�_�d�p�b�_�c�� �\�� �]�j�m�i�i�_�� �[�h�e�v�g�u�o�� �\�u�k�h�d�h�]�h�� �b�� �^�Z�`�_ �h�q�_�g�v�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z��

�i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y�� �>156, 321�@���� �>�Z�g�g�u�c�� �i�h�^�o�h�^�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �h�g�d�h�e�h�]�b�q�_�k�d�h�c��

�p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�b�� �^�b�d�l�m�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �f�Z�d�k�b�f�Z�e�v�g�h�� �j�Z�^�b�d�Z�e�v�g�h�]�h��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �\�h�a�^�_�c�k�l�\�b�y�� �d�Z�d�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �k�h�[�k�l�\�_�g�g�h�� �w�l�Z�i�Z��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b���� �l�Z�d�� �b�� �\�� �h�l�g�h�r�_�g�b�b�� �i�m�l�_�c�� �i�h�l�_�g�p�b�Z�e�v�g�h�]�h�� �j�_�]�b�h�g�Z�j�g�h�]�h��

�f�_�l�Z�k�l�Z�a�b�j�h�\�Z�g�b�y���� �A�Z�d�h�g�h�f�_�j�g�h�� �m�\�_�e�b�q�b�\�Z�_�l�k�y�� �q�b�k�e�h�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c���� �^�e�b�l�_�e�v�g�h�k�l�v�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� �b�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �^�Z�g�g�u�o�� �i�Z�p�b�_�g�l�h�\����

�m�o�m�^�r�Z�x�l�k�y�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �>18, 54�@���� �K�h�i�h�k�l�Z�\�b�f�h�� �\�u�k�h�d�b�_�� �j�b�k�d�b��

�^�e�y�� �[�h�e�v�g�u�o�� �J�I�@�� �g�_�k�m�l�� �k�i�Z�k�b�l�_�e�v�g�u�_�� �b�e�b�� �k�Z�e�v�\�Z�`�g�u�_�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b, 

�\�u�i�h�e�g�y�_�f�u�_���m���i�Z�p�b�_�g�l�h�\���k���e�h�d�Z�e�v�g�u�f���h�i�m�o�h�e�_�\�u�f���j�_�p�b�^�b�\�h�f���i�h�k�e�_���i�_�j�\�b�q�g�h�]�h��

�j�Z�^�b�h�e�h�]�b�q�_�k�d�h�]�h���b�e�b���n�h�d�Z�e�v�g�h�]�h���l�_�j�f�b�q�_�k�d�h�]�h���e�_�q�_�g�b�y���>300]. 

�G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �i�j�h�k�e�_�`�b�\�Z�_�l�k�y�� �h�l�q�_�l�e�b�\�Z�y�� �l�_�g�^�_�g�p�b�y�� �d�� �m�\�_�e�b�q�_�g�b�x��

�q�b�k�e�Z�� �[�h�e�v�g�u�o���� �\�u�[�b�j�Z�x�s�b�o�� �o�b�j�m�j�]�b�q�_�k�d�b�c�� �f�_�l�h�^�� �e�_�q�_�g�b�y�� �\�\�b�^�m�� �g�Z�e�b�q�b�y��

�i�j�h�l�b�\�h�i�h�d�Z�a�Z�g�b�c���^�e�y���e�m�q�_�\�h�c���l�_�j�Z�i�b�b���J�I�@�����I�Z�p�b�_�g�l�u���k���\�u�j�Z�`�_�g�g�h�c���^�b�a�m�j�b�_�c����

�l�h�j�i�b�^�g�h�c�� �d�� �d�h�g�k�_�j�\�Z�l�b�\�g�h�c�� �l�_�j�Z�i�b�b���� �a�g�Z�q�b�l�_�e�v�g�h�� �m�\�_�e�b�q�_�g�g�u�f�� �h�[�t�_�f�h�f��

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u�����I�@�����b���_�_���k�j�_�^�g�_�c���^�h�e�b���k�h�k�l�Z�\�e�y�x�l���\�k�z���[�h�e�v�r�b�c���i�j�h�p�_�g�l��

�h�l�� �h�[�s�_�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �\�u�i�h�e�g�y�_�f�u�o�� �J�I�W���� �<�� �k�\�h�x�� �h�q�_�j�_�^�v���� �w�l�b�� �n�Z�d�l�h�j�u�� �g�_�k�m�l��

�i�h�\�u�r�_�g�g�u�c���j�b�k�d���n�h�j�f�b�j�h�\�Z�g�b�y���a�g�Z�q�b�l�_�e�v�g�h�]�h���^�_�n�_�d�l�Z���r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y����
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�\�u�j�Z�`�_�g�g�h�]�h �g�Z�l�y�`�_�g�b�y�� �l�d�Z�g�_�c�� �i�j�b�� �n�h�j�f�b�j�h�\�Z�g�b�b�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h��

�Z�g�Z�k�l�h�f�h�a�Z�����M�<�:�����b�����d�Z�d���k�e�_�^�k�l�\�b�_�����k�h�i�j�y�`�_�g�u���k���j�h�k�l�h�f���q�b�k�e�Z���i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c���>64]. 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �k�h�\�j�_�f�_�g�g�u�c�� �l�j�_�g�^���� �g�Z�i�j�Z�\�e�_�g�g�u�c�� �g�Z�� �\�k�_�� �[�h�e�_�_�� �r�b�j�h�d�h�_��

�i�j�b�f�_�g�_�g�b�_�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �i�h�^�o�h�^�Z�� �\�� �e�_�q�_�g�b�_�� �[�h�e�v�g�u�o�� �J�I�@�� �\�u�k�h�d�h�]�h�� �b�� �h�q�_�g�v��

�\�u�k�h�d�h�]�h���j�b�k�d�Z���k���f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f���b���h�e�b�]�h�f�_�l�Z�k�l�Z�l�b�q�_�k�d�b�f���h�i�m�o�h�e�_�\�u�f��

�i�h�j�Z�`�_�g�b�_�f���� �Z�� �l�Z�d�`�_�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �j�_�p�b�^�b�\�g�u�f�� �l�_�q�_�g�b�_�f�� �b�e�b�� �g�Z�e�b�q�b�_�f��

�d�e�b�g�b�q�_�k�d�b�o�� �i�j�h�l�b�\�h�i�h�d�Z�a�Z�g�b�c�� �^�e�y�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�o�� �f�_�l�h�^�h�\�� �l�_�j�Z�i�b�b���� �^�b�d�l�m�_�l��

�g�_�h�[�o�h�^�b�f�h�k�l�v�� �i�_�j�_�k�f�h�l�j�Z���� �b�g�^�b�\�b�^�m�Z�e�b�a�Z�p�b�b �b���k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y�� �d�h�g�p�_�i�p�b�b��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y �k�� �p�_�e�v�x�� �k�g�b�`�_�g�b�y�� �q�b�k�e�Z�� �h�k�e�h�`�g�_�g�b�c�� �b�� �m�e�m�q�r�_�g�b�y��

�g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�o���b���h�l�^�Z�e�_�g�g�u�o �j�_�a�m�e�v�l�Z�l�h�\��  

�M�\�_�e�b�q�_�g�b�_���q�b�k�e�Z���i�_�j�\�b�q�g�h���\�u�y�\�e�_�g�g�h�]�h���e�h�d�Z�e�b�a�h�\�Z�g�g�h�]�h���J�I�@���m���\�k�_���[�h�e�_�_��

�f�h�e�h�^�u�o���f�m�`�q�b�g���k���k�h�o�j�Z�g�g�h�c���w�j�_�d�l�b�e�v�g�h�c���n�m�g�d�p�b�_�c���b���Z�d�l�b�\�g�u�f���h�[�j�Z�a�h�f���`�b�a�g�b����

�l�j�_�[�m�_�l�� �d�h�f�i�e�_�d�k�g�h�c�� �h�p�_�g�d�b�� �h�l�^�Z�e�_�g�g�u�o�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �k�� �p�_�e�v�x��

�h�[�_�k�i�_�q�_�g�b�y�� �j�_�Z�e�b�k�l�b�q�g�u�o�� �h�`�b�^�Z�g�b�c�� �i�Z�p�b�_�g�l�h�\���� �<�� �m�k�e�h�\�b�y�o���� �d�h�]�^�Z�� �j�Z�a�g�u�_��

�f�_�l�h�^�u�� �j�Z�^�b�d�Z�e�v�g�h�]�h�� �e�_�q�_�g�b�y�� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �k�h�i�h�k�l�Z�\�b�f�u�_�� �h�g�d�h�e�h�]�b�q�_�k�d�b�_��

�j�_�a�m�e�v�l�Z�l�u���� �\�u�[�h�j�� �d�h�g�d�j�_�l�g�h�]�h�� �k�i�h�k�h�[�Z�� �a�Z�q�Z�k�l�m�x�� �h�i�j�_�^�_�e�y�_�l�k�y�� �i�h�l�_�g�p�b�Z�e�v�g�u�f�b��

�h�k�e�h�`�g�_�g�b�y�f�b�� �b�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�f�b�� �j�Z�k�k�l�j�h�c�k�l�\�Z�f�b���� �k�� �d�h�l�h�j�u�f�b�� �f�h�`�_�l��

�k�l�h�e�d�g�m�l�v�k�y�� �[�h�e�v�g�h�c�� �J�I�@���� �<�� �w�j�m�� �i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�h�c�� �f�_�^�b�p�b�g�u�� �i�h�b�k�d��

�g�Z�^�_�`�g�u�o�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�o�� �i�j�_�^�b�d�l�h�j�h�\���� �i�h�a�\�h�e�y�x�s�b�o�� �^�h�k�l�h�\�_�j�g�h��

�i�j�h�]�g�h�a�b�j�h�\�Z�l�v�� �j�b�k�d�� �h�i�j�_�^�_�e�_�g�g�h�]�h���b�k�o�h�^�Z���^�e�y���i�Z�p�b�_�g�l�Z���� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �d�j�Z�c�g�_��

�Z�d�l�m�Z�e�v�g�h�c�� �a�Z�^�Z�q�_�c���� �>�Z�g�g�u�c�� �j�Z�p�b�h�g�Z�e�v�g�u�c�� �i�h�^�o�h�^�� �i�h�a�\�h�e�y�_�l�� �h�k�h�a�g�Z�g�g�h��

�i�h�k�l�j�h�b�l�v�� �b�g�^�b�\�b�^�m�Z�e�v�g�m�x���e�_�q�_�[�g�m�x�� �k�l�j�Z�l�_�]�b�x���^�e�y���d�h�g�d�j�_�l�g�h�]�h���[�h�e�v�g�h�]�h�� �J�I�@��

�b�� �f�h�`�_�l�� �i�h�f�h�q�v�� �\�� �d�h�g�k�m�e�v�l�b�j�h�\�Z�g�b�b�� �f�m�`�q�b�g�� �i�j�b�� �i�j�b�g�y�l�b�b�� �j�_�r�_�g�b�y�� �\�� �i�_�j�b�h�^��

�\�u�[�h�j�Z���f�_�l�h�^�Z���e�_�q�_�g�b�y�� 

�D�j�Z�c�g�_�� �\�Z�`�g�h�c�� �b�� �^�h�� �k�b�o�� �i�h�j�� �g�_�j�_�r�z�g�g�h�c�� �a�Z�^�Z�q�_�c�� �y�\�e�y�_�l�k�y�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_��

�n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�h�k�e�_�� �J�I�W���� �h�k�h�[�_�g�g�h�� �\�� �j�Z�g�g�b�_�� �k�j�h�d�b�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b����

�I�j�h�[�e�_�f�u�� �k�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�_�f�� �i�j�b�\�h�^�y�l�� �d�� �g�Z�j�m�r�_�g�b�x�� �k�h�p�b�Z�e�v�g�h�c�� �Z�^�Z�i�l�Z�p�b�b�� �b��

�b�g�\�Z�e�b�^�b�a�Z�p�b�b���[�h�e�v�g�h�]�h���k���g�_�h�[�o�h�^�b�f�h�k�l�v�x���i�h�k�l�h�y�g�g�h�]�h���g�h�r�_�g�b�y���i�Z�f�i�_�j�k�h�\���b�e�b��

�m�j�h�e�h�]�b�q�_�k�d�b�o�� �i�j�h�d�e�Z�^�h�d���� �J�_�a�m�e�v�l�Z�l�u�� �b�a�m�q�_�g�b�y�� �h�i�j�h�k�g�b�d�h�\���� �h�p�_�g�b�\�Z�x�s�b�o��
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�d�Z�q�_�k�l�\�h�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�h�\���� �^�_�f�h�g�k�l�j�b�j�m�x�l���� �q�l�h�� �b�f�_�g�g�h�� �g�_�^�_�j�`�Z�g�b�_�� �f�h�q�b�� �i�h�k�e�_��

�J�I�W�� �y�\�e�y�_�l�k�y�� �]�e�Z�\�g�u�f�� �n�Z�d�l�h�j�h�f���� �h�i�j�_�^�_�e�y�x�s�b�f�� �m�o�m�^�r�_�g�b�_�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b��

�f�m�`�q�b�g�� �>13, 92, 199�@���� �E�_�q�_�g�b�_�� �b�� �j�_�Z�[�b�e�b�l�Z�p�b�y�� �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �[�h�e�v�g�u�o��

�k�h�i�j�h�\�h�`�^�Z�_�l�k�y�� �a�g�Z�q�b�l�_�e�v�g�h�c�� �g�Z�]�j�m�a�d�h�c�� �g�Z�� �h�l�_�q�_�k�l�\�_�g�g�m�x�� �k�b�k�l�_�f�m��

�a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�y���� �g�_�k�_�l�� �w�d�h�g�h�f�b�q�_�k�d�b�_�� �i�h�k�e�_�^�k�l�\�b�y�� �b�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �\�Z�`�g�h�c��

�f�_�^�b�d�h-�k�h�p�b�Z�e�v�g�h�c���i�j�h�[�e�_�f�h�c���>35�@�����H�q�_�\�b�^�g�h�����q�l�h���j�_�r�_�g�b�_���^�Z�g�g�h�c���a�Z�^�Z�q�b���e�_�`�b�l��

�\�� �i�e�h�k�d�h�k�l�b�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �J�I�W��c �^�_�l�Z�e�v�g�u�f��

�i�h�g�b�f�Z�g�b�_�f���b���i�j�Z�\�b�e�v�g�h�c���b�g�l�_�j�i�j�_�l�Z�p�b�_�c���o�b�j�m�j�]�b�q�_�k�d�h�c���Z�g�Z�l�h�f�b�b���n�Z�k�p�b�Z�e�v�g�u�o��

�h�[�h�e�h�q�_�d�����k�h�k�m�^�b�k�l�h-�g�_�j�\�g�u�o���k�l�j�m�d�l�m�j���b���k�n�b�g�d�l�_�j�g�h�]�h���Z�i�i�Z�j�Z�l�Z���m�j�_�l�j�u�� 

�K�_�]�h�^�g�y�� �^�h�k�l�b�]�g�m�l�h�� �q�_�l�d�h�_�� �i�h�g�b�f�Z�g�b�_���� �q�l�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�_��

�g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �l�_�o�g�b�d�b�� �J�I�W�� �y�\�e�y�_�l�k�y�� �_�^�b�g�k�l�\�_�g�g�u�f�� �^�h�d�Z�a�Z�g�g�u�f�� �k�i�h�k�h�[�h�f��

�k�h�o�j�Z�g�_�g�b�y�� �_�k�l�_�k�l�\�_�g�g�h�c�� �w�j�_�d�l�b�e�v�g�h�c�� �n�m�g�d�p�b�b���� �Z�� �_�z�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �a�Z�\�b�k�b�l�� �h�l��

�i�h�e�g�h�l�u�� �b�� �d�Z�q�_�k�l�\�Z�� �k�h�o�j�Z�g�_�g�b�y�� �k�h�k�m�^�b�k�l�h-�g�_�j�\�g�u�o�� �i�m�q�d�h�\ ���K�G�I�� �b��

�i�_�j�b�i�j�h�k�l�Z�l�b�q�_�k�d�b�o�� �l�d�Z�g�_�c�� �>44, 63, 363�@���� �G�_�k�f�h�l�j�y�� �g�Z �[�h�e�v�r�h�c�� �g�Z�d�h�i�e�_�g�g�u�c��

�o�b�j�m�j�]�b�q�_�k�d�b�c�� �h�i�u�l�� �b�� �g�Z�e�b�q�b�_�� �f�g�h�`�_�k�l�\�Z�� �l�_�o�g�b�q�_�k�d�b�o�� �j�_�r�_�g�b�c�� �b�� �f�_�l�h�^�b�d��

�i�j�_�p�b�a�b�h�g�g�h�c�� �^�b�k�k�_�d�p�b�b���� �n�m�g�d�p�b�h�g�Z�e�v�g�Z�y�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �b�� �h�g�d�h�e�h�]�b�q�_�k�d�Z�y��

�[�_�a�h�i�Z�k�g�h�k�l�v�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �J�I�W �l�j�_�[�m�x�l�� �^�Z�e�v�g�_�c�r�_�]�h�� �m�e�m�q�r�_�g�b�y�� �>67]. 

�< �k�\�y�a�b �k�� �q�_�f�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �^�Z�g�g�h�c�� �f�_�l�h�^�b�d�b�� �k�h�o�j�Z�g�y�_�l�� �Z�d�l�m�Z�e�v�g�h�k�l�v�� �b�� �\��

�g�Z�r�b���^�g�b�� 

�>�h�k�l�b�`�_�g�b�_�� �e�m�q�r�b�o�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �b�� �\�u�k�h�d�h�]�h�� �d�Z�q�_�k�l�\�Z��

�`�b�a�g�b �k�� �h�[�_�k�i�_�q�_�g�b�_�f�� �g�_�h�[�o�h�^�b�f�h�c�� �j�Z�^�b�d�Z�e�v�g�h�k�l�b�� �y�\�e�y�_�l�k�y�� �k�_�]�h�^�g�y��

�i�j�b�h�j�b�l�_�l�g�h�c���p�_�e�v�x���o�b�j�m�j�]�b�q�_�k�d�h�]�h���e�_�q�_�g�b�y���J�I�@���>22].  

�M�`�_�� �[�h�e�_�_�� �������� �e�_�l�� �k�h�� �\�j�_�f�_�g�b�� �\�u�i�h�e�g�_�g�b�y��H.H. Young �i�_�j�\�h�c�� �J�I�W��

�i�j�h�b�k�o�h�^�b�l�� �i�_�j�f�Z�g�_�g�l�g�h�_�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �^�Z�g�g�h�c��

�h�i�_�j�Z�p�b�b���� �< �m�k�e�h�\�b�y�o�� �k�h�\�j�_�f�_�g�g�u�o�� �\�u�a�h�\�h�\�� �b�� �l�_�g�^�_�g�p�b�c�� �^�Z�e�v�g�_�c�r�Z�y��

�h�i�l�b�f�b�a�Z�p�b�y�� �k�m�s�_�k�l�\�m�x�s�b�o���� �j�Z�a�j�Z�[�h�l�d�Z�� �b�� �\�g�_�^�j�_�g�b�_�� �g�h�\�u�o�� �h�i�_�j�Z�l�b�\�g�u�o��

�i�j�b�_�f�h�\�� �b�� �Z�e�]�h�j�b�l�f�h�\���� �g�Z�i�j�Z�\�e�_�g�g�u�o�� �g�Z�� �m�e�m�q�r�_�g�b�_�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�o�� �b��

�h�l�^�Z�e�_�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �[�h�e�v�g�u�o�� �J�I�@���� �y�\�e�y�x�l�k�y��

�\�Z�`�g�u�f�b���Z�k�i�_�d�l�Z�f�b�� �f�b�j�h�\�h�c�� �f�_�^�b�p�b�g�u���� �J�_�r�_�g�b�x�� �^�Z�g�g�h�c���Z�d�l�m�Z�e�v�g�h�c�� �b���d�j�m�i�g�h�c��

�g�Z�m�q�g�h�c���i�j�h�[�e�_�f�u���b���i�h�k�\�y�s�_�g�Z���g�Z�k�l�h�y�s�Z�y���^�b�k�k�_�j�l�Z�p�b�h�g�g�Z�y���j�Z�[�h�l�Z�� 
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�P�_�e�v���b�k�k�e�_�^�h�\�Z�g�b�y 

 

�M�e�m�q�r�_�g�b�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �[�h�e�v�g�u�o�� �j�Z�d�h�f��

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� �i�m�l�_�f�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y�� �l�_�o�g�b�d�b�� �\�u�i�h�e�g�_�g�b�y��

�j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b���b���h�i�l�b�f�b�a�Z�p�b�b���k�i�h�k�h�[�h�\���i�j�h�n�b�e�Z�d�l�b�d�b���b���d�h�j�j�_�d�p�b�b��

�i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�c���� 

 

�A�Z�^�Z�q�b���b�k�k�e�_�^�h�\�Z�g�b�y 

 

1. �H�p�_�g�b�l�v�� �q�Z�k�l�h�l�m�� �b�� �k�l�j�m�d�l�m�j�m�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c��

�j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �b�� �m�k�l�Z�g�h�\�b�l�v�� �i�j�_�^�b�d�l�h�j�u�� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�_�� �k��

�f�Z�k�k�b�\�g�u�f���h�[�t�_�f�h�f���d�j�h�\�h�i�h�l�_�j�b�����l�j�_�[�m�x�s�_�c���i�j�h�\�_�^�_�g�b�y���i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�b�� 

2. �H�i�j�_�^�_�e�b�l�v�� �i�j�_�b�f�m�s�_�k�l�\�Z�� �b�� �g�_�^�h�k�l�Z�l�d�b�� �i�_�j�_�k�_�q�_�g�b�y�� �^�h�j�a�Z�e�v�g�h�]�h��

�\�_�g�h�a�g�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �[�_�a�� �_�]�h�� �e�b�]�b�j�h�\�Z�g�b�y�� �i�j�b�� �h�k�m�s�_�k�l�\�e�_�g�b�b��

�w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �k�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c��

�l�_�o�g�b�d�h�c�� 

3. �H�p�_�g�b�l�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �k�_�e�_�d�l�b�\�g�h�]�h��

�Z�]�h�g�b�k�l�Z���9��-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o���j�_�p�_�i�l�h�j�h�\���l�_�j�e�b�i�j�_�k�k�b�g�Z �^�e�y���m�f�_�g�v�r�_�g�b�y���h�[�t�_�f�Z��

�d�j�h�\�h�i�h�l�_�j�b�� �b�� �^�e�b�l�_�e�v�g�h�k�l�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c��

�j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� 

4. �K�j�Z�\�g�b�l�v�� �j�_�a�m�e�v�l�Z�l�u�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\�� �g�Z�j�m�`�g�u�f�b��

�h�^�g�h�i�_�l�e�_�\�u�f�b�� �b�� �\�g�m�l�j�_�g�g�b�f�b�� �^�\�m�o�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b�� �\�� �k�e�m�q�Z�_��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �j�Z�g�_�g�b�y�� �m�k�l�v�_�\�� �b�e�b�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �b�o�� �i�j�h�r�b�\�Z�g�b�y�� �i�j�b��

�n�h�j�f�b�j�h�\�Z�g�b�b���m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z�� 

5. �M�k�l�Z�g�h�\�b�l�v�� �n�Z�d�l�h�j�u�� �i�j�h�]�g�h�a�Z���� �h�d�Z�a�u�\�Z�x�s�b�_�� �^�h�k�l�h�\�_�j�g�h�_�� �\�e�b�y�g�b�_�� �g�Z��

�j�b�k�d�� �j�Z�a�\�b�l�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�h�f�h�a�Z�� �i�h�k�e�_��

�j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� 

6. �J�Z�a�j�Z�[�h�l�Z�l�v�� �k�i�h�k�h�[�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �i�j�h�n�b�e�Z�d�l�b�d�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z���m���i�Z�p�b�_�g�l�h�\�� �]�j�m�i�i�u���\�u�k�h�d�h�]�h��

�j�b�k�d�Z���_�_���j�Z�a�\�b�l�b�y���b���h�p�_�g�b�l�v���_�]�h���d�e�b�g�b�q�_�k�d�m�x���w�n�n�_�d�l�b�\�g�h�k�l�v���b���[�_�a�h�i�Z�k�g�h�k�l�v�� 
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7. �K�h�a�^�Z�l�v���d�e�Z�k�k�b�n�b�d�Z�p�b�x���k�l�_�i�_�g�b���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h��

�Z�g�Z�k�l�h�f�h�a�Z�� �b�� �j�Z�a�j�Z�[�h�l�Z�l�v�� �i�j�Z�d�l�b�q�_�k�d�b�c�� �Z�e�]�h�j�b�l�f�� �g�Z�� �_�_�� �h�k�g�h�\�_���� �i�h�a�\�h�e�y�x�s�b�c��

�\�u�[�j�Z�l�v���h�i�l�b�f�Z�e�v�g�m�x���l�Z�d�l�b�d�m���d�h�j�j�_�d�p�b�b���^�Z�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y�� 

8. �I�j�h�b�a�\�_�k�l�b�� �i�h�b�k�d�� �g�Z�b�[�h�e�_�_�� �a�g�Z�q�b�f�u�o�� �n�Z�d�l�h�j�h�\�� �i�j�h�]�g�h�a�Z����

�Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o�� �k�� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �k�l�_�g�h�a�Z��

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�h�f�h�a�Z���� �b�� �h�p�_�g�b�l�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �k�i�h�k�h�[�h�\�� �_�]�h��

�d�h�j�j�_�d�p�b�b�� 

9. �I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �q�Z�k�l�h�l�m�� �b�� �i�j�b�q�b�g�u�� �j�Z�a�\�b�l�b�y�� �e�b�f�n�Z�l�b�q�_�k�d�b�o�� �d�b�k�l��

�i�h�k�e�_�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b���� �h�p�_�g�b�l�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �f�_�l�h�^�b�d�� �m�k�l�j�Z�g�_�g�b�y��

�i�_�j�\�b�q�g�u�o���b���j�_�p�b�^�b�\�g�u�o���k�b�f�i�l�h�f�g�u�o���e�b�f�n�h�p�_�e�_���� 

10. �H�i�j�_�^�_�e�b�l�v�� �d�e�b�g�b�q�_�k�d�m�x�� �a�g�Z�q�b�f�h�k�l�v�� �b�� �h�g�d�h�e�h�]�b�q�_�k�d�m�x�� �[�_�a�h�i�Z�k�g�h�k�l�v��

�f�_�l�h�^�b�d�b�� �k�h�o�j�Z�g�_�g�b�y�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� 

11. �J�Z�a�j�Z�[�h�l�Z�l�v�� �k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�b�c�� �k�i�h�k�h�[�� �n�h�j�f�b�j�h�\�Z�g�b�y��

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z���b���h�p�_�g�b�l�v���_�]�h���d�e�b�g�b�q�_�k�d�h�_���a�g�Z�q�_�g�b�_�� 

 

�G�Z�m�q�g�Z�y���g�h�\�b�a�g�Z���b�k�k�e�_�^�h�\�Z�g�b�y 

 

1. �G�Z�� �h�k�g�h�\�Z�g�b�b�� �d�h�f�i�e�_�d�k�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �k�h�[�k�l�\�_�g�g�u�o�� �^�Z�g�g�u�o�� �g�Z�� �[�h�e�v�r�h�f��

�d�e�b�g�b�q�_�k�d�h�f���f�Z�l�_�j�b�Z�e�_���k������-�e�_�l�g�b�f���i�_�j�b�h�^�h�f���g�Z�[�e�x�^�_�g�b�y���h�[�h�[�s�_�g�u���j�_�a�m�e�v�l�Z�l�u��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �[�h�e�v�g�u�o�� �j�Z�d�h�f�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u���� �<�i�_�j�\�u�_��

�\�u�i�h�e�g�_�g�� �i�h�^�j�h�[�g�u�c�� �Z�g�Z�e�b�a�� �a�Z�\�b�k�b�f�h�k�l�b�� �q�Z�k�l�h�l�u�� �b�� �k�l�j�m�d�l�m�j�u��

�i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �h�l�� �r�b�j�h�d�h�]�h�� �k�i�_�d�l�j�Z�� �d�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�o��

�i�j�h�]�g�h�k�l�b�q�_�k�d�b�o�� �n�Z�d�l�h�j�h�\�� ���\�h�a�j�Z�k�l���� �b�g�^�_�d�k�� �f�Z�k�k�u�� �l�_�e�Z���� �h�[�t�_�f�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c��

�`�_�e�_�a�u���� �b�k�o�h�^�g�u�c�� �m�j�h�\�_�g�v�� �I�K�:���� �d�e�b�g�b�q�_�k�d�Z�y�� �b�� �i�Z�l�h�f�h�j�n�h�e�h�]�b�q�_�k�d�Z�y�� �k�l�Z�^�b�y����

�k�l�_�i�_�g�v�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �h�i�m�o�h�e�b���� �g�Z�e�b�q�b�_�� �\�� �Z�g�Z�f�g�_�a�_�� �h�i�_�j�Z�p�b�c�� �g�Z��

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�_�� �b�� �^�j�m�]�b�_������ �H�p�_�g�_�g�u�� �j�_�a�m�e�v�l�Z�l�u�� �i�j�h�\�_�^�_�g�g�h�]�h�� �e�_�q�_�g�b�y���k��

�m�q�_�l�h�f�� �\�u�[�j�Z�g�g�h�]�h�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �^�h�k�l�m�i�Z���� �h�[�t�_�f�Z�� �\�u�i�h�e�g�_�g�g�h�c��

�e�b�f�n�h�^�b�k�k�_�d�p�b�b���� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �b�� �j�Z�a�e�b�q�g�u�o�� �f�_�l�h�^�b�d��

�h�i�_�j�Z�l�b�\�g�h�]�h���\�u�i�h�e�g�_�g�b�y�� �h�l�^�_�e�v�g�u�o�� �w�l�Z�i�h�\�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b����
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�I�h�e�m�q�_�g�g�u�_�� �^�Z�g�g�u�_�� �i�h�a�\�h�e�b�e�b�� �k�m�s�_�k�l�\�_�g�g�h�� �^�h�i�h�e�g�b�l�v�� �b�f�_�x�s�b�_�k�y��

�l�_�h�j�_�l�b�q�_�k�d�b�_�� �i�h�e�h�`�_�g�b�y�� �h���o�b�j�m�j�]�b�q�_�k�d�h�f�� �e�_�q�_�g�b�b���j�Z�d�Z�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u��

�b�� �j�_�Z�e�b�a�h�\�Z�l�v�� �i�_�j�k�h�g�Z�e�b�a�b�j�h�\�Z�g�g�u�c�� �i�h�^�o�h�^�� �d�� �i�e�Z�g�b�j�h�\�Z�g�b�x�� �h�[�t�_�f�Z�� �b�� �o�h�^�Z��

�h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z�� 

2. �J�Z�a�j�Z�[�h�l�Z�g�����Z�i�j�h�[�b�j�h�\�Z�g���\���d�e�b�g�b�q�_�k�d�h�c���i�j�Z�d�l�b�d�_���b���a�Z�i�Z�l�_�g�l�h�\�Z�g���g�h�\�u�c��

�k�i�h�k�h�[���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c���i�j�h�n�b�e�Z�d�l�b�d�b���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h��

�Z�g�Z�k�l�h�f�h�a�Z���i�h�k�e�_���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b�����i�Z�l�_�g�l���‹ �����������������h�l����������������������). 

�G�Z�� �[�h�e�v�r�h�c�� �\�u�[�h�j�d�_�� �[�h�e�v�g�u�o�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�Z�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �b��

�[�_�a�h�i�Z�k�g�h�k�l�v���i�j�_�^�e�Z�]�Z�_�f�h�c���f�_�l�h�^�b�d�b���b���h�i�j�_�^�_�e�_�g�u���i�h�d�Z�a�Z�g�b�y���d���_�z���i�j�b�f�_�g�_�g�b�x�� 

3. �J�Z�a�j�Z�[�h�l�Z�g�u�� �h�j�b�]�b�g�Z�e�v�g�u�_�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y�� �b�� �i�j�Z�d�l�b�q�_�k�d�b�c�� �Z�e�]�h�j�b�l�f�� 

�i�h�a�\�h�e�y�x�s�b�_�� �\�u�[�j�Z�l�v�� �h�i�l�b�f�Z�e�v�g�m�x�� �l�Z�d�l�b�d�m�� �d�h�j�j�_�d�p�b�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�h�f�h�a�Z���� �>�h�d�Z�a�Z�g�Z�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �b��

�[�_�a�h�i�Z�k�g�h�k�l�v�� �i�j�_�^�e�h�`�_�g�g�h�c�� �g�Z�m�q�g�h�c�� �b�^�_�b���� �q�l�h�� �i�h�a�\�h�e�y�_�l�� �i�_�j�_�k�f�h�l�j�_�l�v��

�h�[�s�_�i�j�b�g�y�l�u�_���i�h�^�o�h�^�u���d���m�k�l�j�Z�g�_�g�b�x���^�Z�g�g�h�]�h���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y�� 

4. �<�i�_�j�\�u�_���h�i�b�k�Z�g�u���b���i�j�_�^�k�l�Z�\�e�_�g�u���j�_�a�m�e�v�l�Z�l�u���d�e�b�g�b�q�_�k�d�h�]�h���i�j�b�f�_�g�_�g�b�y��

�g�h�\�h�]�h�� �k�i�h�k�h�[�Z�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �e�_�q�_�g�b�y�� �i�h�\�j�_�`�^�_�g�b�y�� �i�j�y�f�h�c�� �d�b�r�d�b�� �i�j�b��

�j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b�����i�Z�l�_�g�l���‹ �����������������h�l�����������������������������I�j�_�b�f�m�s�_�k�l�\�Z�f�b��

�^�Z�g�g�h�c�� �f�_�l�h�^�b�d�b�� �y�\�e�y�x�l�k�y�� �\�u�k�h�d�Z�y�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �\�� �h�l�g�h�r�_�g�b�b�� �i�j�h�n�b�e�Z�d�l�b�d�b��

�j�Z�a�\�b�l�b�y�� �i�m�a�u�j�g�h-�j�_�d�l�Z�e�v�g�h�]�h�� �k�\�b�s�Z�� �b�� �[�h�e�_�_�� �i�j�h�k�l�Z�y�� �l�_�o�g�b�q�_�k�d�Z�y�� �j�_�Z�e�b�a�Z�p�b�y�� �\��

�k�j�Z�\�g�_�g�b�b���k���j�Z�g�_�_���b�a�\�_�k�l�g�u�f�b���k�i�h�k�h�[�Z�f�b�� 

5. �J�Z�a�j�Z�[�h�l�Z�g�Z���� �a�Z�i�Z�l�_�g�l�h�\�Z�g�Z�� �b�� �\�g�_�^�j�_�g�Z�� �\�� �d�e�b�g�b�q�_�k�d�m�x�� �i�j�Z�d�l�b�d�m�� �g�h�\�Z�y��

�k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�Z�y�� �f�_�l�h�^�b�d�Z�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�h�f�h�a�Z�� �k��

�_�]�h�� �i�h�e�g�h�c�� �k�l�Z�[�b�e�b�a�Z�p�b�_�c���� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �d�h�l�h�j�h�c�� �k�m�s�_�k�l�\�_�g�g�h�� �m�e�m�q�r�Z�_�l��

�^�b�g�Z�f�b�d�m�� �b�� �j�_�a�m�e�v�l�Z�l�u�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b�� �i�h�k�e�_��

�h�i�_�j�Z�l�b�\�g�h�]�h���e�_�q�_�g�b�y�����i�Z�l�_�g�l���‹ �����������������h�l����������������������). 

6. �<�i�_�j�\�u�_�� �h�[�h�k�g�h�\�Z�g�u�� �i�h�d�Z�a�Z�g�b�y�� �^�e�y�� �g�Z�j�m�`�g�h�]�h�� �k�l�_�g�l�b�j�h�\�Z�g�b�y��

�f�h�q�_�l�h�q�g�b�d�h�\�� �h�^�g�h�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b�� �i�j�b�� �n�h�j�f�b�j�h�\�Z�g�b�b�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h��

�Z�g�Z�k�l�h�f�h�a�Z�����i�Z�l�_�g�l���‹ �����������������h�l�����������������������������G�Z���h�k�g�h�\�Z�g�b�b���^�_�l�Z�e�v�g�h�]�h���Z�g�Z�e�b�a�Z���\��

�k�j�Z�\�g�_�g�b�b�� �k�� �]�j�m�i�i�h�c�� �\�g�m�l�j�_�g�g�_�]�h�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\�� �^�\�m�o�i�_�l�e�_�\�u�f�b��

�k�l�_�g�l�Z�f�b���i�j�_�^�k�l�Z�\�e�_�g�u���i�j�_�b�f�m�s�_�k�l�\�Z �g�h�\�h�]�h���i�h�^�o�h�^�Z�� 
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7. �I�h�e�m�q�_�g�u�� �i�j�b�h�j�b�l�_�l�g�u�_�� �^�Z�g�g�u�_�� �h�[�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b��

�d�e�b�g�b�q�_�k�d�h�]�h�� �i�j�b�f�_�g�_�g�b�y�� �k�_�e�_�d�l�b�\�g�h�]�h�� �Z�]�h�g�b�k�l�Z��V1-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o��

�j�_�p�_�i�l�h�j�h�\�� �l�_�j�e�b�i�j�_�k�k�b�g�Z �i�j�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c��

�j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� 

 

�L�_�h�j�_�l�b�q�_�k�d�Z�y���b���i�j�Z�d�l�b�q�_�k�d�Z�y���a�g�Z�q�b�f�h�k�l�v���j�Z�[�h�l�u 

 

�G�Z�k�l�h�y�s�_�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �y�\�e�y�_�l�k�y�� �Z�d�l�m�Z�e�v�g�h�c�� �g�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�h�c��

�j�Z�[�h�l�h�c���� �i�h�k�\�y�s�_�g�g�h�c�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�x�� �l�_�o�g�b�d�b�� �\�u�i�h�e�g�_�g�b�y�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b �b�� �h�i�l�b�f�b�a�Z�p�b�b�� �k�i�h�k�h�[�h�\�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �b�� �d�h�j�j�_�d�p�b�b��

�i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c. �J�Z�a�j�Z�[�h�l�Z�g�u�� �b�� �\�g�_�^�j�_�g�u�� �\�� �i�j�Z�d�l�b�d�m�� �g�h�\�u�_��

�o�b�j�m�j�]�b�q�_�k�d�b�_�� �k�i�h�k�h�[�u�� �\�u�i�h�e�g�_�g�b�y�� �h�l�^�_�e�v�g�u�o�� �w�l�Z�i�h�\�� �h�i�_�j�Z�l�b�\�g�h�]�h��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �I�j�_�^�e�h�`�_�g�g�u�_�� �f�_�l�h�^�b�d�b�� �i�j�_�^�h�k�l�Z�\�e�y�x�l�� �Z�e�v�l�_�j�g�Z�l�b�\�m��

�k�l�Z�g�^�Z�j�l�g�u�f�� �i�h�^�o�h�^�Z�f�� �b�� �g�Z�i�j�Z�\�e�_�g�u�� �g�Z�� �^�h�k�l�b�`�_�g�b�_�� �e�m�q�r�b�o�� �d�e�b�g�b�q�_�k�d�b�o��

�b�k�o�h�^�h�\ �o�b�j�m�j�]�b�q�_�k�d�h�]�h���e�_�q�_�g�b�y���j�Z�d�Z���i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u���a�Z���k�q�z�l���k�h�d�j�Z�s�_�g�b�y��

�q�b�k�e�Z�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b�� �m�e�m�q�r�_�g�b�y�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o �b��

�h�g�d�h�e�h�]�b�q�_�k�d�b�o �j�_�a�m�e�v�l�Z�l�h�\�� 

�M�k�l�Z�g�h�\�e�_�g�u�� �i�j�_�^�b�d�l�h�j�u�� �j�Z�a�\�b�l�b�y�� �j�Z�a�e�b�q�g�u�o�� �]�j�m�i�i�� �h�k�e�h�`�g�_�g�b�c��

�j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b���� �i�h�a�\�h�e�y�x�s�b�_�� �Z�^�_�d�\�Z�l�g�h�� �k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�l�v��

�[�h�e�v�g�u�o�� �i�h�� �d�Z�l�_�]�h�j�b�y�f�� �j�b�k�d�Z���� �I�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �i�j�_�^�h�k�l�Z�\�e�y�x�l��

�\�h�a�f�h�`�g�h�k�l�v�� �i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�h�]�h�� �i�h�^�o�h�^�Z�� �\�� �i�e�Z�g�b�j�h�\�Z�g�b�b�� �h�[�t�_�f�Z�� �b�� �o�h�^�Z��

�h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z�� 

�I�j�Z�d�l�b�q�_�k�d�h�f�m�� �a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�x�� �i�j�_�^�e�h�`�_�g�u�� �g�h�\�u�_�� �k�i�h�k�h�[�u��

�i�j�h�n�b�e�Z�d�l�b�d�b�� �b�� �d�h�j�j�_�d�p�b�b�� �h�k�e�h�`�g�_�g�b�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b���� �Z�� �l�Z�d�`�_��

�Z�e�]�h�j�b�l�f�u�� �\�u�[�h�j�Z�� �h�i�l�b�f�Z�e�v�g�h�c�� �k�l�j�Z�l�_�]�b�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �\�_�^�_�g�b�y��

�i�Z�p�b�_�g�l�h�\�� �k�� �h�k�e�h�`�g�_�g�b�y�f�b���� �>�h�d�Z�a�Z�g�h���� �q�l�h�� �\�� �j�Z�f�d�Z�o�� �^�Z�g�g�h�c�� �d�h�g�p�_�i�p�b�b����

�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �h�i�b�k�Z�g�g�u�o�� �f�_�l�h�^�b�d�� �i�h�a�\�h�e�y�_�l�� �k�m�s�_�k�l�\�_�g�g�h�� �k�h�d�j�Z�l�b�l�v�� �i�_�j�b�h�^��

�]�h�k�i�b�l�Z�e�b�a�Z�p�b�b���b���j�_�Z�[�b�e�b�l�Z�p�b�b���l�Z�d�b�o���[�h�e�v�g�u�o�� 

�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�a�\�h�e�b�e�b�� �h�[�h�k�g�h�\�Z�l�v�� �d�e�b�g�b�q�_�k�d�m�x��

�p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�v�� �k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�_�c�� �k�l�j�Z�l�_�]�b�b�� �\�u�i�h�e�g�_�g�b�y�� �j�Z�^�b�d�Z�e�v�g�h�c��
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�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �b�� �w�l�Z�i�Z�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�h�f�h�a�Z����

�I�h�e�m�q�_�g�g�u�_�� �^�Z�g�g�u�_�� �a�g�Z�q�b�l�_�e�v�g�h�� �^�h�i�h�e�g�y�x�l�� �b�f�_�x�s�b�_�k�y�� �l�_�h�j�_�l�b�q�_�k�d�b�_��

�i�j�_�^�k�l�Z�\�e�_�g�b�y�� �h�� �f�_�o�Z�g�b�a�f�_�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �d�h�g�l�b�g�_�g�l�g�h�c��

�n�m�g�d�p�b�b�� 

�J�Z�a�j�Z�[�h�l�Z�g�g�u�_�� �g�h�\�u�_�� �g�Z�m�q�g�u�_�� �b�^�_�b�� �k�i�h�k�h�[�k�l�\�m�x�l�� �j�_�r�_�g�b�x�� �d�j�m�i�g�h�c��

�g�Z�m�q�g�h�c�� �i�j�h�[�e�_�f�u�� �i�h�\�u�r�_�g�b�y�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b�� �[�h�e�v�g�u�o�� �i�h�k�e�_�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h��

�e�_�q�_�g�b�y�� �j�Z�d�Z�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� �b�� �b�f�_�x�l�� �\�Z�`�g�h�_�� �i�j�Z�d�l�b�q�_�k�d�h�_�� �a�g�Z�q�_�g�b�_����

�i�h�a�\�h�e�y�y�� �k�m�s�_�k�l�\�_�g�g�h�� �i�h�\�u�k�b�l�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�v�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b���� 

 

�F�_�l�h�^�h�e�h�]�b�y���b���f�_�l�h�^�u���b�k�k�e�_�^�h�\�Z�g�b�y�� 

 

�F�_�l�h�^�h�e�h�]�b�q�_�k�d�h�c�� �h�k�g�h�\�h�c�� �g�Z�k�l�h�y�s�_�]�h�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y��

�y�\�b�e�h�k�v�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�_�� �i�j�b�f�_�g�_�g�b�_�� �f�_�l�h�^�h�\�� �g�Z�m�q�g�h�]�h�� �i�h�a�g�Z�g�b�y���� �:�g�Z�e�b�a�� �b��

�h�[�h�[�s�_�g�b�_�� �^�Z�g�g�u�o�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �b�� �a�Z�j�m�[�_�`�g�u�o�� �i�m�[�e�b�d�Z�p�b�c�� �i�h�k�e�m�`�b�e�b��

�l�_�h�j�_�l�b�q�_�k�d�h�c�� �i�e�Z�l�n�h�j�f�h�c���� �h�i�j�_�^�_�e�b�\�r�_�c�� �Z�d�l�m�Z�e�v�g�h�k�l�v�� �b�a�m�q�Z�_�f�u�o�� �i�j�h�[�e�_�f�� �b��
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�<�� �h�k�g�h�\�m�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�e�h�`�_�g�u�� �j�_�a�m�e�v�l�Z�l�u��

�h�[�k�e�_�^�h�\�Z�g�b�y�� �b�� �e�_�q�_�g�b�y�� ���������� �i�Z�p�b�_�g�l�h�\���� �i�h�e�m�q�b�\�r�b�o�� �o�b�j�m�j�]�b�q�_�k�d�h�_�� �e�_�q�_�g�b�_��
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�a�Z 25-�e�_�l�g�b�c���i�_�j�b�h�^���\���h�l�^�_�e�_�g�b�b���h�i�_�j�Z�l�b�\�g�h�c���h�g�d�h�m�j�h�e�h�]�b�b���N�=�;�M���©�J�G�P�J�O�L���b�f����

�Z�d�����:���F�����=�j�Z�g�h�\�Z�ª���F�b�g�a�^�j�Z�\�Z���J�h�k�k�b�b�����K�l�_�i�_�g�v���^�h�k�l�h�\�_�j�g�h�k�l�b���j�_�a�m�e�v�l�Z�l�h�\���j�Z�[�h�l�u��

�h�[�m�k�e�h�\�e�_�g�Z�� �^�h�k�l�Z�l�h�q�g�u�f�� �h�[�t�z�f�h�f�� �k�n�h�j�f�b�j�h�\�Z�g�g�u�o�� �\�u�[�h�j�h�d�� �k�h�i�h�k�l�Z�\�b�f�u�o��

�]�j�m�i�i�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �b�� �d�h�g�l�j�h�e�y���� �Z�� �l�Z�d�`�_�� �i�j�b�f�_�g�_�g�b�_�f�� �d�h�j�j�_�d�l�g�u�o�� �f�_�l�h�^�h�\��

�k�l�Z�l�b�k�l�b�q�_�k�d�h�c�� �h�[�j�Z�[�h�l�d�b�� �i�h�e�m�q�_�g�g�u�o�� �^�Z�g�g�u�o�� �k�� �d�Z�q�_�k�l�\�_�g�g�h�c�� �b�o�� �h�p�_�g�d�h�c�� �b��

�b�g�l�_�j�i�j�_�l�Z�p�b�_�c���� �>�e�y�� �i�h�e�m�q�_�g�b�y�� �h�[�t�_�d�l�b�\�g�u�o�� �g�Z�m�q�g�u�o�� �^�Z�g�g�u�o�� �b�k�i�h�e�v�a�h�\�Z�g�u��

�k�h�\�j�_�f�_�g�g�u�_�� �^�b�Z�]�g�h�k�l�b�q�_�k�d�b�_�� �b�� �e�_�q�_�[�g�u�_�� �f�_�l�h�^�b�d�b���� �\�Z�e�b�^�g�u�_�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b����

�Z�g�d�_�l�u�� �b�� �h�i�j�h�k�g�b�d�b���� �l�_�h�j�_�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �b�� �h�[�h�[�s�_�g�b�_�� �^�Z�g�g�u�o�� �k�i�_�p�b�Z�e�v�g�h�c��

�e�b�l�_�j�Z�l�m�j�u���� �G�Z�m�q�g�u�_�� �i�h�e�h�`�_�g�b�y���� �\�u�\�h�^�u�� �b�� �i�j�Z�d�l�b�q�_�k�d�b�_�� �j�_�d�h�f�_�g�^�Z�p�b�b����

�k�n�h�j�f�m�e�b�j�h�\�Z�g�g�u�_�� �\�� �g�Z�k�l�h�y�s�_�c�� �j�Z�[�h�l�_���� �h�k�g�h�\�Z�g�u�� �g�Z�� �^�h�k�l�h�\�_�j�g�u�o�� �j�_�a�m�e�v�l�Z�l�Z�o��

�b�k�k�e�_�^�h�\�Z�g�b�y���� �I�j�h�\�_�^�_�g�b�_�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �h�^�h�[�j�_�g�h�� �D�h�f�b�l�_�l�h�f��

�i�h�� �w�l�b�d�_�� �g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �N�=�;�M�� �©�J�G�P�J�O�L�� �b�f���� �Z�d���� �:���F���� �=�j�Z�g�h�\�Z�ª��

�F�b�g�a�^�j�Z�\�Z���J�h�k�k�b�b���h�l���������y�g�\�Z�j�y�������������]�h�^�Z�����i�j�h�l�h�d�h�e���‹��01-01/2022.  

�J�_�a�m�e�v�l�Z�l�u�� �i�j�h�\�_�^�_�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �b�� �h�k�g�h�\�g�u�_�� �i�h�e�h�`�_�g�b�y�� �j�Z�[�h�l�u��

�^�h�e�h�`�_�g�u�� �b�� �h�[�k�m�`�^�_�g�u�� �g�Z�� �d�h�g�n�_�j�_�g�p�b�b�� �J�h�k�k�b�c�k�d�h�]�h�� �h�[�s�_�k�l�\�Z�� �h�g�d�h�m�j�h�e�h�]�h�\���\��

�K�_�\�_�j�h-�a�Z�i�Z�^�g�h�f�� �n�_�^�_�j�Z�e�v�g�h�f�� �h�d�j�m�]�_��(�K�Z�g�d�l-�I�_�l�_�j�[�m�j�]���� ���� �^�_�d�Z�[�j�y�� �������� �]����; 

�g�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�h�c�� �d�h�g�n�_�j�_�g�p�b�b�� �©�I�m�l�b�� �k�g�b�`�_�g�b�y �k�f�_�j�l�g�h�k�l�b�� �h�l��

�a�e�h�d�Z�q�_�k�l�\�_�g�g�u�o�� �h�i�m�o�h�e�_�c�ª�� �\�� �j�Z�f�d�Z�o�� �H�l�_�q�_�k�l�\�_�g�g�h�c�� �r�d�h�e�u�� �h�g�d�h�e�h�]�h�\��(�K�Z�g�d�l-

�I�_�l�_�j�[�m�j�]���� ������ �^�_�d�Z�[�j�y�� �������� �]�������� �������� �a�Z�k�_�^�Z�g�b�b�� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�k�d�h�]�h�� �g�Z�m�q�g�h�]�h��

�h�[�s�_�k�l�\�Z�� �m�j�h�e�h�]�h�\�� �b�f�_�g�b�� �K���I���� �N�_�^�h�j�h�\�Z��(�K�Z�g�d�l-�I�_�l�_�j�[�m�j�]���� ������ �^�_�d�Z�[�j�y�� �������� �]����; 

IV �G�_�\�k�d�h�f�� �m�j�h�e�h�]�b�q�_�k�d�h�f�� �n�h�j�m�f�_��(�K�Z�g�d�l-�I�_�l�_�j�[�m�j�]����7-���� �b�x�g�y�� �������� �]����; 

�d�h�g�n�_�j�_�g�p�b�b�� �©�K�h�\�j�_�f�_�g�g�u�_�� �f�_�^�b�p�b�g�k�d�b�_�� �l�_�o�g�h�e�h�]�b�b�� �\�� �d�e�b�g�b�q�_�k�d�h�c�� �i�j�Z�d�l�b�d�_����

�n�_�k�l�b�\�Z�e�v�� �i�h�� �f�Z�e�h�b�g�\�Z�a�b�\�g�h�c�� �o�b�j�m�j�]�b�b�ª (�I�k�d�h�\���� ����-������ �b�x�g�y�� �������� �]����; 

955 �a�Z�k�_�^�Z�g�b�b�� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�k�d�h�]�h�� �g�Z�m�q�g�h�]�h�� �h�[�s�_�k�l�\�Z�� �m�j�h�e�h�]�h�\�� �b�f�_�g�b��

�K���I�� �N�_�^�h�j�h�\�Z��(�K�Z�g�d�l-�I�_�l�_�j�[�m�j�]���� ������ �k�_�g�l�y�[�j�y�� �������� �]����; I �?�\�j�Z�a�b�c�k�d�h�f�� �D�h�g�]�j�_�k�k�_��

�m�j�h�e�h�]�h�\��(�M�n�Z���� ����-������ �f�Z�y�� �������� �]����; �N�h�j�m�f�_�� �J�H�H�M�� �k�� �f�_�`�^�m�g�Z�j�h�^�g�u�f�� �m�q�Z�k�l�b�_�f��

�©�H�i�m�o�h�e�b�� �f�Z�e�h�]�h�� �l�Z�a�Z�ª��(�D�Z�e�b�g�b�g�]�j�Z�^���� ����-������ �Z�i�j�_�e�y�� �������� �]����; II  �F�_�`�^�m�g�Z�j�h�^�g�h�f��

�n�h�j�m�f�_�� �h�g�d�h�e�h�]�b�b�� �b�� �j�Z�^�b�h�e�h�]�b�b��(�F�h�k�d�\�Z���� ����-������ �k�_�g�l�y�[�j�y�� �������� �]����; 

XIV �F�_�`�^�m�g�Z�j�h�^�g�h�f���d�h�g�]�j�_�k�k�_���J�h�k�k�b�c�k�d�h�]�h���h�[�s�_�k�l�\�Z���h�g�d�h�m�j�h�e�h�]�h�\�������F�h�k�d�\�Z������-

���� �h�d�l�y�[�j�y�� �������� �]�������� �������� �a�Z�k�_�^�Z�g�b�b�� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�k�d�h�]�h�� �g�Z�m�q�g�h�]�h�� �h�[�s�_�k�l�\�Z��
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�m�j�h�e�h�]�h�\�� �b�f�_�g�b�� �K���I���� �N�_�^�h�j�h�\�Z��(�K�Z�g�d�l-�I�_�l�_�j�[�m�j�]���� ������ �g�h�y�[�j�y�� �������� �]�������� �g�Z�m�q�g�h-

�i�j�Z�d�l�b�q�_�k�d�h�c���d�h�g�n�_�j�_�g�p�b�b���k���f�_�`�^�m�g�Z�j�h�^�g�u�f���m�q�Z�k�l�b�_�f���©�N�h�j�m�f���M�j�Z�e�H�g�d�h�����������ª��

(�?�d�Z�l�_�j�b�g�[�m�j�]���� ����-������ �f�Z�j�l�Z�� �������� �]����; XX �D�h�g�]�j�_�k�k�_ �J�h�k�k�b�c�k�d�h�]�h�� �h�[�s�_�k�l�\�Z��

�m�j�h�e�h�]�h�\��(�h�g�e�Z�c�g����26-�������g�h�y�[�j�y���������� �]����; IV �f�_�`�^�m�g�Z�j�h�^�g�h�f���n�h�j�m�f�_���h�g�d�h�e�h�]�b�b���b��

�j�Z�^�b�h�l�_�j�Z�i�b�b��(�F�h�k�d�\�Z���� ����-������ �k�_�g�l�y�[�j�y�� �������� �]�������� �i�j�Z�d�l�b�q�_�k�d�h�f�� �k�_�f�b�g�Z�j�_��

�©�J�Z�d �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u���� �Z�k�i�_�d�l�u�� �d�h�g�k�_�j�\�Z�l�b�\�g�h�]�h�� �e�_�q�_�g�b�y�ª��(�h�g�e�Z�c�g����

17 �g�h�y�[�j�y�� �������� �]�������� �g�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�h�f�� �\�_�[�b�g�Z�j�� �©�K�h�\�j�_�f�_�g�g�h�_�� �e�_�q�_�g�b�_��

�f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�]�h�� �b�� �f�_�l�Z�k�l�Z�l�b�q�_�k�d�h�]�h�� �j�Z�d�Z�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�ª��

(�h�g�e�Z�c�g�����������f�Z�j�l�Z���������� �]����; II  �?�\�j�Z�a�b�c�k�d�h�f���d�h�g�]�j�_�k�k�_���m�j�h�e�h�]�h�\��(�M�n�Z��������-�������f�Z�j�l�Z��

2023 �]����; III  �F�_�`�j�_�]�b�h�g�Z�e�v�g�h�c�� �g�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�h�c�� �d�h�g�n�_�j�_�g�p�b�b�� �©�K�_�\�_�j�g�h�_��

�I�j�b�e�Z�^�h�`�v�_���� �:�d�l�m�Z�e�v�g�u�_�� �\�h�i�j�h�k�u�� �h�g�d�h�e�h�]�b�b�� �b�� �m�j�h�e�h�]�b�b�ª��(�K�Z�g�d�l-�I�_�l�_�j�[�m�j�]����

22 �f�Z�j�l�Z���������� �]������ �b�g�l�_�j�g�_�l-�d�h�g�n�_�j�_�g�p�b�b���©�<�Z�`�g�u�_�� �\�h�i�j�h�k�u���h�g�d�h�e�h�]�b�b�ª��(�h�g�e�Z�c�g����

�������f�Z�y���������� �]����. 

�:�i�j�h�[�Z�p�b�y�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �k�h�k�l�h�y�e�Z�k�v�� ������ �^�_�d�Z�[�j�y��

2021 �]�h�^�Z �g�Z �a�Z�k�_�^�Z�g�b�b�� �i�j�h�[�e�_�f�g�h�c�� �d�h�f�b�k�k�b�b�� �i�h�� �d�e�b�g�b�q�_�k�d�b�f�� �^�b�k�p�b�i�e�b�g�Z�f��

�N�=�;�M���©�J�G�P�J�O�L���b�f�����Z�d�����:���F�����=�j�Z�g�h�\�Z�ª���F�b�g�a�^�j�Z�\�Z���J�h�k�k�b�b�� 

 

�E�b�q�g�h�_���m�q�Z�k�l�b�_���Z�\�l�h�j�Z 

 

�:�\�l�h�j�h�f�� �e�b�q�g�h�� �h�k�m�s�_�k�l�\�e�_�g�u�� �\�k�_�� �w�l�Z�i�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �± �Z�g�Z�e�b�a��

�h�l�_�q�_�k�l�\�_�g�g�h�c�� �b�� �a�Z�j�m�[�_�`�g�h�c�� �e�b�l�_�j�Z�l�m�j�u���� �h�[�h�k�g�h�\�Z�g�b�_�� �Z�d�l�m�Z�e�v�g�h�k�l�b�� �l�_�f�u��

�^�b�k�k�_�j�l�Z�p�b�h�g�g�h�c�� �j�Z�[�h�l�u���� �n�h�j�f�m�e�b�j�h�\�d�Z�� �i�j�h�[�e�_�f�u���� �l�j�_�[�m�x�s�_�c�� �j�Z�a�j�_�r�_�g�b�y���� �b��

�k�l�_�i�_�g�b���_�z���j�Z�a�j�Z�[�h�l�Z�g�g�h�k�l�b�����i�h�k�l�Z�g�h�\�d�Z���p�_�e�b���b���a�Z�^�Z�q�����j�Z�a�j�Z�[�h�l�d�Z���^�b�a�Z�c�g�Z���b���h�l�[�h�j��

�i�Z�p�b�_�g�l�h�\���� �h�[�h�k�g�h�\�Z�g�b�_�� �f�_�l�h�^�h�e�h�]�b�q�_�k�d�h�]�h�� �i�h�^�o�h�^�Z�� �b�� �k�i�h�k�h�[�h�\�� �^�h�k�l�b�`�_�g�b�y��

�i�h�k�l�Z�\�e�_�g�g�h�c�� �p�_�e�b���� �B�f�� �l�Z�d�`�_�� �i�j�h�\�_�^�_�g�u�� �j�Z�a�j�Z�[�h�l�d�Z�� �b�� �\�g�_�^�j�_�g�b�_�� �i�j�_�^�e�h�`�_�g�g�u�o��

�f�_�l�h�^�b�d�� �\�u�i�h�e�g�_�g�b�y�� �h�l�^�_�e�v�g�u�o�� �w�l�Z�i�h�\�� �J�I�W���� �:�\�l�h�j�� �e�b�q�g�h�� �\�u�i�h�e�g�b�e��

�a�g�Z�q�b�l�_�e�v�g�m�x�� �q�Z�k�l�v�� �o�b�j�m�j�]�b�q�_�k�d�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\�� �m�� �\�d�e�x�q�_�g�g�u�o�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�_��

�[�h�e�v�g�u�o���� �Z�� �l�Z�d�`�_�� �b�o�� �d�Z�l�Z�f�g�_�k�l�b�q�_�k�d�h�_�� �g�Z�[�e�x�^�_�g�b�_�� �\�� �^�b�g�Z�f�b�d�_�� �a�Z�[�h�e�_�\�Z�g�b�y����

�I�h�e�m�q�_�g�b�_�����Z�g�Z�e�b�a���b���h�[�h�[�s�_�g�b�_���i�h�e�m�q�_�g�g�u�o���d�e�b�g�b�q�_�k�d�b�o���^�Z�g�g�u�o���b���j�_�a�m�e�v�l�Z�l�h�\����

�k�h�a�^�Z�g�b�_�� �d�h�f�i�v�x�l�_�j�g�u�o�� �[�Z�a�� �^�Z�g�g�u�o���� �n�h�j�f�m�e�b�j�h�\�d�Z�� �\�u�\�h�^�h�\�� �b�� �i�j�Z�d�l�b�q�_�k�d�b�o��
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�j�_�d�h�f�_�g�^�Z�p�b�c���� �g�Z�i�b�k�Z�g�b�_�� �\�k�_�o�� �]�e�Z�\�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�c�� �j�Z�[�h�l�u���� �i�h�^�]�h�l�h�\�d�Z��

�h�k�g�h�\�g�u�o�� �i�m�[�e�b�d�Z�p�b�c�� �b�� �\�g�_�^�j�_�g�b�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �\�� �i�j�Z�d�l�b�d�m��

�i�j�h�b�a�\�_�^�_�g�u���Z�\�l�h�j�h�f���e�b�q�g�h�� 

�:�\�l�h�j�h�f�� �\�� �j�Z�f�d�Z�o�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�e�m�q�_�g�u�� �q�_�l�u�j�_��

�i�Z�l�_�g�l�Z���� �k�\�y�a�Z�g�g�u�o�� �k �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�f�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �J�I�W�� �b��

�m�e�m�q�r�_�g�b�_�f�� �_�_�� �j�_�a�m�e�v�l�Z�l�h�\���� �‹ ���������������� �h�l�� ���������������������� �©�K�i�h�k�h�[�� �i�j�h�n�b�e�Z�d�l�b�d�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�h�f�h�a�Z�� �b�� �g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�h�k�e�_��

�j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�ª�� �‹  ���������������� �h�l�� ���������������������� �©�K�i�h�k�h�[�� �h�i�_�j�Z�l�b�\�g�h�]�h��

�e�_�q�_�g�b�y�� �i�h�\�j�_�`�^�_�g�b�y�� �i�j�y�f�h�c�� �d�b�r�d�b�� �\�� �o�h�^�_�� �\�u�i�h�e�g�_�g�b�y�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�ª�� �‹  ���������������� �h�l�� ���������������������� �©�K�i�h�k�h�[�� �n�h�j�f�b�j�h�\�Z�g�b�y��

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z���i�j�b���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b�ª; �‹  �����������������h�l��

���������������������� �©�K�i�h�k�h�[�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�_�]�h�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h��

�Z�g�Z�k�l�h�f�h�a�Z�ª�� 

 

�I�m�[�e�b�d�Z�p�b�b 

 

�I�h�� �l�_�f�_�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �h�i�m�[�e�b�d�h�\�Z�g�u�� ���� �i�_�q�Z�l�g�u�_��

�j�Z�[�h�l�u���� �b�a�� �g�b�o��13 �\�� �b�a�^�Z�g�b�y�o���� �j�_�d�h�f�_�g�^�h�\�Z�g�g�u�o�� �<�:�D�� �F�b�g�b�k�l�_�j�k�l�\�Z�� �g�Z�m�d�b�� �b��

�\�u�k�r�_�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�� �^�e�y�� �i�m�[�e�b�d�Z�p�b�b�� �f�Z�l�_�j�b�Z�e�h�\��

�^�b�k�k�_�j�l�Z�p�b�h�g�g�u�o�� �j�Z�[�h�l���� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o�� �g�Z�� �k�h�b�k�d�Z�g�b�_�� �m�q�_�g�h�c�� �k�l�_�i�_�g�b�� �^�h�d�l�h�j�Z��

�f�_�^�b�p�b�g�k�d�b�o �g�Z�m�d�� �i�h�� �k�i�_�p�b�Z�e�v�g�h�k�l�b�� �������������� �H�g�d�h�e�h�]�b�y���� �e�m�q�_�\�Z�y�� �l�_�j�Z�i�b�y����

�b 12 �k�l�Z�l�_�c�� �\�� �`�m�j�g�Z�e�Z�o���� �b�g�^�_�d�k�b�j�m�_�f�u�o�� �\�� �f�_�`�^�m�g�Z�j�h�^�g�u�o�� �j�_�n�_�j�Z�l�b�\�g�u�o�� �[�Z�a�Z�o��

�^�Z�g�g�u�o��SCOPUS���� �I�h�e�m�q�_�g�h�� ���� �i�Z�l�_�g�l�Z�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�� �g�Z�� �b�a�h�[�j�_�l�_�g�b�_����

�I�h�^�]�h�l�h�\�e�_�g�u�� ���� �m�q�_�[�g�u�o�� �i�h�k�h�[�b�y�� �^�e�y�� �h�[�m�q�Z�x�s�b�o�k�y�� �\�� �k�b�k�l�_�f�_�� �\�u�k�r�_�]�h�� �b��

�^�h�i�h�e�g�b�l�_�e�v�g�h�]�h���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h���h�[�j�Z�a�h�\�Z�g�b�y��  

 

�<�g�_�^�j�_�g�b�_���j�_�a�m�e�v�l�Z�l�h�\���b�k�k�e�_�^�h�\�Z�g�b�y���\���i�j�Z�d�l�b�d�m 

 

�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �\�g�_�^�j�_�g�u�� �\�� �d�e�b�g�b�q�_�k�d�m�x�� �i�j�Z�d�l�b�d�m�� �h�l�^�_�e�_�g�b�y��

�h�i�_�j�Z�l�b�\�g�h�c�� �h�g�d�h�m�j�h�e�h�]�b�b�� �N�=�;�M�� �©�J�G�P�J�O�L�� �b�f���� �Z�d���� �:���F���� �=�j�Z�g�h�\�Z�ª�� �F�b�g�a�^�j�Z�\�Z��
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�J�h�k�k�b�b�����Z�d�l���\�g�_�^�j�_�g�b�y���\���i�j�Z�d�l�b�d�m���h�l���������b�x�g�y�������������]�h�^�Z�������h�l�^�_�e�_�g�b�y���h�g�d�h�m�j�h�e�h�]�b�b��

�=�;�M�A�� �©�K�l�Z�\�j�h�i�h�e�v�k�d�b�c�� �d�j�Z�_�\�h�c�� �d�e�b�g�b�q�_�k�d�b�c�� �h�g�d�h�e�h�]�b�q�_�k�d�b�c�� �^�b�k�i�Z�g�k�_�j�ª�� ���Z�d�l��

�\�g�_�^�j�_�g�b�y�� �\�� �i�j�Z�d�l�b�d�m�� �h�l�� ������ �h�d�l�y�[�j�y�� ���������� �]�h�^�Z������ �h�g�d�h�e�h�]�b�q�_�k�d�h�]�h�� �h�l�^�_�e�_�g�b�y��

�o�b�j�m�j�]�b�q�_�k�d�b�o�� �f�_�l�h�^�h�\�� �e�_�q�_�g�b�y�� �‹���� ���h�g�d�h�m�j�h�e�h�]�b�y���� �=�;�M�A�� �©�E�_�g�b�g�]�j�Z�^�k�d�Z�y��

�h�[�e�Z�k�l�g�Z�y�� �d�e�b�g�b�q�_�k�d�Z�y�� �[�h�e�v�g�b�p�Z�ª�� ���Z�d�l�� �\�g�_�^�j�_�g�b�y�� �\�� �i�j�Z�d�l�b�d�m�� �h�l�� ������ �g�h�y�[�j�y�� ����������

�]�h�^�Z������ �m�j�h�e�h�]�b�q�_�k�d�h�]�h�� �h�g�d�h�e�h�]�b�q�_�k�d�h�]�h�� �h�l�^�_�e�_�g�b�y�� �=�;�M�A�� �©�K�I�[�� �D�G�i�P�K�<�F�I���h����

�b�f�_�g�b���G���I�����G�Z�i�Z�e�d�h�\�Z�ª�����Z�d�l���\�g�_�^�j�_�g�b�y���\���i�j�Z�d�l�b�d�m���h�l���������g�h�y�[�j�y�������������]�h�^�Z�������K�I�;��

�=�;�M�A�� �©�H�g�d�h�e�h�]�b�q�_�k�d�b�c�� �^�b�k�i�Z�g�k�_�j�� �F�h�k�d�h�\�k�d�h�]�h�� �j�Z�c�h�g�Z�ª�� ���Z�d�l�� �\�g�_�^�j�_�g�b�y�� �\��

�i�j�Z�d�l�b�d�m�� �h�l�� ������ �Z�\�]�m�k�l�Z�� ���������� �]�h�^�Z������ �b�k�i�h�e�v�a�m�x�l�k�y�� �\�� �m�q�_�[�g�h�f�� �i�j�h�p�_�k�k�_�� �\�� �j�Z�f�d�Z�o��

�i�j�h�]�j�Z�f�f�� �\�u�k�r�_�]�h�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b�� �^�h�i�h�e�g�b�l�_�e�v�g�h�]�h��

�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y���� �j�_�Z�e�b�a�m�_�f�u�o�� �g�Z�� �d�Z�n�_�^�j�_�� �j�Z�^�b�h�e�h�]�b�b���� �o�b�j�m�j�]�b�b��

�b���h�g�d�h�e�h�]�b�b���N�=�;�M���©�J�G�P�J�O�L���b�f�����Z�d�����:���F�����=�j�Z�g�h�\�Z�ª���F�b�g�a�^�j�Z�\�Z���J�h�k�k�b�b�����m�q�_�[�g�u�_��

�p�b�d�e�u�� �i�h�^�]�h�l�h�\�d�b�� �d�e�b�g�b�q�_�k�d�b�o�� �h�j�^�b�g�Z�l�h�j�h�\�� �b�� �Z�k�i�b�j�Z�g�l�h�\���� �p�b�d�e�u�� �i�h�\�u�r�_�g�b�y��

�d�\�Z�e�b�n�b�d�Z�p�b�b�� �\�j�Z�q�_�c�� �i�h�� �l�_�f�_�� �©�M�j�h�e�h�]�b�y�ª���� �©�H�g�d�h�m�j�h�e�h�]�b�y�ª���� �Z�d�l�� �\�g�_�^�j�_�g�b�y�� �\��

�m�q�_�[�g�u�c���i�j�h�p�_�k�k���h�l���������b�x�g�y�������������]�h�^�Z�������� 

 

�K�h�h�l�\�_�l�k�l�\�b�_���^�b�k�k�_�j�l�Z�p�b�b���i�Z�k�i�h�j�l�m���g�Z�m�q�g�h�c���k�i�_�p�b�Z�e�v�g�h�k�l�b 

 

�>�b�k�k�_�j�l�Z�p�b�h�g�g�Z�y�� �j�Z�[�h�l�Z�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �i�Z�k�i�h�j�l�m�� �g�Z�m�q�g�h�c�� �k�i�_�p�b�Z�e�v�g�h�k�l�b��

3.1.6. �± �H�g�d�h�e�h�]�b�y���� �e�m�q�_�\�Z�y�� �l�_�j�Z�i�b�y�� ���h�l�j�Z�k�e�v�� �g�Z�m�d�b�� �± �F�_�^�b�p�b�g�k�d�b�_�� �g�Z�m�d�b���� �b��

�g�Z�i�j�Z�\�e�_�g�b�y�f�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �i�m�g�d�l�� �‹ ���� �©�B�k�k�e�_�^�h�\�Z�g�b�y�� �g�Z�� �f�h�e�_�d�m�e�y�j�g�h�f����

�d�e�_�l�h�q�g�h�f�� �b�� �h�j�]�Z�g�g�h�f�� �m�j�h�\�g�y�o�� �w�l�b�h�e�h�]�b�b�� �b�� �i�Z�l�h�]�_�g�_�a�Z�� �a�e�h�d�Z�q�_�k�l�\�_�g�g�u�o��

�h�i�m�o�h�e�_�c���� �h�k�g�h�\�Z�g�g�u�_�� �g�Z�� �k�h�\�j�_�f�_�g�g�u�o�� �^�h�k�l�b�`�_�g�b�y�o�� �j�y�^�Z�� �_�k�l�_�k�l�\�_�g�g�u�o�� �g�Z�m�d��

���]�_�g�_�l�b�d�b���� �f�h�e�_�d�m�e�y�j�g�h�c�� �[�b�h�e�h�]�b�b���� �f�h�j�n�h�e�h�]�b�b���� �b�f�f�m�g�h�e�h�]�b�b���� �[�b�h�o�b�f�b�b����

�[�b�h�n�b�a�b�d�b�� �b�� �^�j�����ª���� �i�m�g�d�l�� �‹ ���� �©�>�Z�e�v�g�_�c�r�_�_�� �j�Z�a�\�b�l�b�_�� �h�i�_�j�Z�l�b�\�g�u�o�� �i�j�b�_�f�h�\�� �k��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �\�k�_�o�� �^�h�k�l�b�`�_�g�b�c�� �Z�g�_�k�l�_�a�b�h�e�h�]�b�b���� �j�_�Z�g�b�f�Z�l�h�e�h�]�b�b�� �b�� �o�b�j�m�j�]�b�b����

�g�Z�i�j�Z�\�e�_�g�g�u�o���g�Z���e�_�q�_�g�b�_���h�g�d�h�e�h�]�b�q�_�k�d�b�o���a�Z�[�h�e�_�\�Z�g�b�c�ª�����i�m�g�d�l���‹ �����©�<�g�_�^�j�_�g�b�_���\��

�d�e�b�g�b�q�_�k�d�m�x�� �i�j�Z�d�l�b�d�m�� �^�h�k�l�b�`�_�g�b�c�� �n�Z�j�f�Z�d�h�e�h�]�b�b�� �\�� �h�[�e�Z�k�l�b�� �k�h�a�^�Z�g�b�y��

�b �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �p�b�l�h�k�l�Z�l�b�d�h�\���� �]�h�j�f�h�g�h�\���� �[�b�h�e�h�]�b�q�_�k�d�b�� �Z�d�l�b�\�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\�ª �b��
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�i�m�g�d�l�� �‹ ������ �©�H�p�_�g�d�Z�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �i�j�h�l�b�\�h�h�i�m�o�h�e�_�\�h�]�h�� �e�_�q�_�g�b�y�� �g�Z�� �h�k�g�h�\�_��

�Z�g�Z�e�b�a�Z���h�l�^�Z�e�_�g�g�u�o���j�_�a�m�e�v�l�Z�l�h�\�ª�� 

 

�H�[�t�_�f���b���k�l�j�m�d�l�m�j�Z���^�b�k�k�_�j�l�Z�p�b�b  

 

�>�b�k�k�_�j�l�Z�p�b�y�� �b�a�e�h�`�_�g�Z�� �g�Z��314 �k�l�j�Z�g�b�p�Z�o�� �f�Z�r�b�g�h�i�b�k�g�h�]�h�� �l�_�d�k�l�Z�� �b�� �k�h�k�l�h�b�l��

�b�a�� �\�\�_�^�_�g�b�y���� �h�[�a�h�j�Z�� �e�b�l�_�j�Z�l�m�j�u���� �l�j�_�o�� �]�e�Z�\�� �j�_�a�m�e�v�l�Z�l�h�\�� �k�h�[�k�l�\�_�g�g�u�o��

�b�k�k�e�_�^�h�\�Z�g�b�c���� �h�[�k�m�`�^�_�g�b�y���� �\�u�\�h�^�h�\���� �i�j�Z�d�l�b�q�_�k�d�b�o�� �j�_�d�h�f�_�g�^�Z�p�b�c�� �b�� �k�i�b�k�d�Z 

�e�b�l�_�j�Z�l�m�j�u�����\�d�e�x�q�Z�x�s�_�]�h��84 �h�l�_�q�_�k�l�\�_�g�g�u�o���b��287 �a�Z�j�m�[�_�`�g�u�o���b�k�l�h�q�g�b�d�h�\�� 

�J�Z�[�h�l�Z���b�e�e�x�k�l�j�b�j�h�\�Z�g�Z��43 �l�Z�[�e�b�p�Z�f�b �b��67 �j�b�k�m�g�d�Z�f�b.  
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�=�e�Z�\�Z���� 

�I�M�L�B���H�I�L�B�F�B�A�:�P�B�B���J�:�>�B�D�:�E�V�G�H�=�H���O�B�J�M�J�=�B�Q�?�K�D�H�=�H��

�E�?�Q�?�G�B�Y���;�H�E�V�G�U�O���J�:�D�H�F���I�J�?�>�K�L�:�L�?�E�V�G�H�C���@�?�E�?�A�U�� 

���H�;�A�H�J���E�B�L�?�J�:�L�M�J�U�� 
 

1.1 �F�_�k�l�h���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b���\���e�_�q�_�g�b�b���j�Z�d�Z�� 

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u 
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�i�Z�l�h�f�h�j�n�h�e�h�]�b�q�_�k�d�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �^�b�Z�]�g�h�k�l�b�j�m�_�l�k�y�� �e�h�d�Z�e�b�a�h�\�Z�g�g�u�c��

�h�g�d�h�e�h�]�b�q�_�k�d�b�c�� �i�j�h�p�_�k�k�� �>271�@���� �Q�_�l�\�_�j�l�v�� �[�h�e�v�g�u�o�� �b�f�_�_�l�� �j�Z�k�o�h�`�^�_�g�b�_�� �k�l�_�i�_�g�b��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �h�i�m�o�h�e�b�� �k�� �q�Z�k�l�u�f�� �k�g�b�`�_�g�b�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �k�m�f�f�u��

�=�e�b�k�h�g�Z�� �^�h�� ���� �k�� �i�_�j�\�h�g�Z�q�Z�e�v�g�u�o�� ��-10 [266]. O. Yossepowitch et al������ �Z�g�Z�e�b�a�b�j�m�y��

�j�_�a�m�e�v�l�Z�l�u�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� ���������� �i�Z�p�b�_�g�l�h�\���� �^�_�f�h�g�k�l�j�b�j�m�x�l�� ����-�e�_�l�g�b�_��

�i�h�d�Z�a�Z�l�_�e�b�� �h�i�m�o�h�e�_�k�i�_�p�b�n�b�q�_�k�d�h�c�� �\�u�`�b�\�Z�_�f�h�k�l�b���� �^�h�k�l�b�]�Z�x�s�b�_�� ���������� �\�� �]�j�m�i�i�_��

�\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �J�I�@���� �I�j�b�� �w�l�h�f�� �\�� �d�h�]�h�j�l�_�� �i�Z�p�b�_�g�l�h�\�� �k�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�f��

�m�j�h�\�g�_�f���I�K�:���!�������g�]���f�e���^�Z�g�g�u�c���i�h�d�Z�a�Z�l�_�e�v���\�u�`�b�\�Z�_�f�h�k�l�b���\�Z�j�v�b�j�h�\�Z�e �h�l�����������^�h��

91% [303�@���� �J�I�W���� �\�u�i�h�e�g�y�_�f�Z�y�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �d�e�b�g�b�q�_�k�d�h�c�� �k�l�Z�^�b�_�c�� �kT3N0M0, 

�^�h�k�l�h�\�_�j�g�h�� �k�h�i�j�y�`�_�g�Z�� �k�� �\�u�k�h�d�b�f�� �j�b�k�d�h�f�� �\�u�y�\�e�_�g�b�y�� �i�h�e�h�`�b�l�_�e�v�g�h�]�h��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �d�j�Z�y�� ���I�O�D������ �f�_�l�Z�k�l�Z�l�b�q�_�k�d�h�]�h�� �i�h�j�Z�`�_�g�b�y�� �m�^�Z�e�_�g�g�u�o��

�e�b�f�n�Z�l�b�q�_�k�d�b�o���m�a�e�h�\����pN�������b�����d�Z�d���k�e�_�^�k�l�\�b�_�����\�u�k�h�d�h�c���\�_�j�h�y�l�g�h�k�l�v�x���f�Z�j�d�_�j�g�h�]�h���b��

�d�e�b�g�b�q�_�k�d�h�]�h���j�_�p�b�^�b�\�Z���a�Z�[�h�e�_�\�Z�g�b�y�����<�f�_�k�l�_���k���l�_�f�����i�h���^�Z�g�g�u�f���j�Z�a�e�b�q�g�u�o���Z�\�l�h�j�h�\��

10-�e�_�l�g�y�y�� �h�i�m�o�h�e�_�k�i�_�p�b�n�b�q�_�k�d�Z�y�� �\�u�`�b�\�Z�_�f�h�k�l�v�� �l�Z�d�b�o�� �i�Z�p�b�_�g�l�h�\�� �^�h�k�l�b�]�Z�_�l��

�\�g�m�r�b�l�_�e�v�g�u�o�� ����-92% [315�@���� �:�� �\�� �k�e�m�q�Z�_�� �g�_�]�Z�l�b�\�g�h�]�h�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �d�j�Z�y�� �i�j�b��

pT3a �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �f�h�j�n�h�e�h�]�b�q�_�k�d�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y����

�i�h�d�Z�a�Z�l�_�e�b�� �\�u�`�b�\�Z�_�f�h�k�l�b�� �k�h�i�h�k�l�Z�\�b�f�u�� �k�� �Z�g�Z�e�h�]�b�q�g�u�f�b�� �m�� �[�h�e�v�g�u�o�� �J�I�@�� �k�l�Z�^�b�b��

pT2 [239].  

�<�u�j�Z�`�_�g�g�Z�y�� �]�_�l�_�j�h�]�_�g�g�h�k�l�v�� �]�j�m�i�i�u�� �[�h�e�v�g�u�o�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z��

�i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y���h�l�j�Z�`�Z�_�l�k�y���g�Z���w�n�n�_�d�l�b�\�g�h�k�l�b���i�j�b�f�_�g�y�_�f�u�o���f�_�l�h�^�b�d���e�_�q�_�g�b�y�����\��

�l�h�f�� �q�b�k�e�_�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �i�h�^�o�h�^�Z���� �L�Z�d���� �i�j�b�� �g�Z�e�b�q�b�b�� �l�h�e�v�d�h�� �h�^�g�h�]�h��

�g�_�[�e�Z�]�h�i�j�b�y�l�g�h�]�h�� �n�Z�d�l�h�j�Z�� �j�b�k�d�Z�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b��EAU (ISUP�!������ �k�l�Z�^�b�y�� �k�L��-4, 
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�I�K�:�� �!������ �g�]���f�e���� �i�h�d�Z�a�Z�l�_�e�v�� ����-�e�_�l�g�_�c�� �h�i�m�o�h�e�_�k�i�_�p�b�n�b�q�_�k�d�h�c�� �\�u�`�b�\�Z�_�f�h�k�l�b��

�i�h�k�e�_�� �J�I�W�� �k�h�k�l�Z�\�b�e�� �������� �\�� �j�_�l�j�h�k�i�_�d�l�b�\�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �f�m�e�v�l�b�f�h�^�Z�e�v�g�h�c��

�l�_�j�Z�i�b�b�� ���������� �i�Z�p�b�_�g�l�h�\�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z���� �<�� �l�h�� �\�j�_�f�y���� �d�Z�d�� �g�Z�e�b�q�b�_�� �^�\�m�o��

�i�j�_�^�b�d�l�h�j�h�\�� �k�g�b�`�Z�e�h�� �^�Z�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �^�h�� ���������� �\�k�_�o�� �l�j�_�o�� �± �^�h�� �������� �>315]. 

�< �f�g�h�]�h�p�_�g�l�j�h�\�h�f �b�k�k�e�_�^�h�\�Z�g�b�b�� �j�_�a�m�e�v�l�Z�l�h�\�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y��

4760 �[�h�e�v�g�u�o�� �J�I�@���� �i�j�_�^�k�l�Z�\�e�_�g�g�h�f�� �-���� �:�D�O�]�� �H�W�� �D�O������ ��-�e�_�l�g�y�y�� �;�J�< �i�Z�p�b�_�g�l�h�\��

�\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �i�h�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �'�
�$�P�L�F�R�� �k�h�k�l�Z�\�b�e�Z�� �������������� �q�l�h�� �[�u�e�h��

�k�h�i�h�k�l�Z�\�b�f�h�� �k�� �h�l�^�Z�e�_�g�g�u�f�b�� �h�g�d�h�e�h�]�b�q�_�k�d�b�f�b�� �j�_�a�m�e�v�l�Z�l�Z�f�b�� �d�h�f�[�b�g�b�j�h�\�Z�g�g�h�c��

�]�h�j�f�h�g�h-�e�m�q�_�\�h�c�� �l�_�j�Z�i�b�b���� �:�\�l�h�j�u�� �l�Z�d�`�_�� �h�l�f�_�q�Z�x�l���� �q�l�h �m�� �������� �i�Z�p�b�_�g�l�h�\�� �k��

�i�_�j�\�b�q�g�h�� �\�u�k�h�d�b�f�� �j�b�k�d�h�f�� �J�I�@�� �\�u�y�\�e�_�g�� �e�h�d�Z�e�b�a�h�\�Z�g�g�u�c�� �h�i�m�o�h�e�_�\�u�c�� �i�j�h�p�_�k�k���k��

�k�m�f�f�h�c�� �=�e�b�k�h�g�Z�� �”������ �q�l�h�� �i�h�l�_�g�p�b�Z�e�v�g�h �i�h�a�\�h�e�y�_�l�� �j�Z�^�b�d�Z�e�v�g�h�� �b�a�e�_�q�b�l�v�� �^�Z�g�g�u�o��

�[�h�e�v�g�u�o �[�_�a���g�_�h�[�o�h�^�b�f�h�k�l�b���i�j�h�\�_�^�_�g�b�y���Z�^�t�x�\�Z�g�l�g�h�]�h���e�_�q�_�g�b�y���>242]. 

�G�_�k�f�h�l�j�y�� �g�Z�� �h�l�k�m�l�k�l�\�b�_�� �_�^�b�g�h�]�h�� �f�g�_�g�b�y�� �h�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�b�� �\�u�i�h�e�g�_�g�b�y��

�J�I�W���m���[�h�e�v�g�u�o���J�I�@���\�u�k�h�d�h�]�h���j�b�k�d�Z���i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y�����h�l�f�_�q�Z�_�l�k�y���a�g�Z�q�b�l�_�e�v�g�h�_��

�m�\�_�e�b�q�_�g�b�_���^�h�e�b���o�b�j�m�j�]�b�q�_�k�d�b�o���\�f�_�r�Z�l�_�e�v�k�l�\���\���^�Z�g�g�h�c���d�h�]�h�j�l�_���i�Z�p�b�_�g�l�h�\�����j�Z�g�_�_��

�\�� �i�h�^�Z�\�e�y�x�s�_�f�� �[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�_�\���� �i�h�^�\�_�j�]�Z�\�r�b�o�k�y�� �]�h�j�f�h�g�Z�e�v�g�h�c�� �b�� �e�m�q�_�\�h�c��

�l�_�j�Z�i�b�b���� �<�� �d�j�m�i�g�_�c�r�_�f�� �i�h�i�m�e�y�p�b�h�g�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b���� �h�k�g�h�\�Z�g�g�h�f�� �g�Z�� �^�Z�g�g�u�o��

�g�Z�p�b�h�g�Z�e�v�g�h�]�h���j�_�]�b�k�l�j�Z���&�D�Q�F�H�U���R�I���W�K�H���3�U�R�V�W�D�W�H���6�W�U�D�W�H�J�L�F���8�U�R�O�R�J�L�F���5�H�V�H�D�U�F�K���(�Q�G�H�D�Y�R�U��

���&�D�3�6�8�5�(�������^�_�f�h�g�k�l�j�b�j�m�_�l�k�y���h�[�s�_�_���m�\�_�e�b�q�_�g�b�y���d�h�e�b�q�_�k�l�\�Z���\�u�i�h�e�g�y�_�f�u�o���J�I�W���a�Z��

�i�h�q�l�b�� ����-�e�_�l�g�b�c�� �Z�g�Z�e�b�a�b�j�m�_�f�u�c �i�_�j�b�h�^�� ����������-���������� �]�h�^�u���� �k�� �f�Z�d�k�b�f�Z�e�v�g�u�f��

�j�h�k�l�h�f���q�Z�k�l�h�l�u���o�b�j�m�j�]�b�q�_�k�d�b�o���i�h�k�h�[�b�c���\���i�h�^�]�j�m�i�i�Z�o���i�Z�p�b�_�g�l�h�\���i�j�h�f�_�`�m�l�h�q�g�h�]�h��

�b�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �i�j�h�]�j�_�k�k�b�b�� �i�h�� �r�d�Z�e�_�� �&�D�Q�F�H�U�� �R�I�� �W�K�H�� �3�U�R�V�W�D�W�H�� �5�L�V�N�� �$�V�V�H�V�V�P�H�Q�W��

���&�$�3�5�$������ �K�� �������� �^�h�� �������� �m�\�_�e�b�q�b�e�Z�k�v�� �^�h�e�y�� �J�I�W�� �\�� �e�_�q�_�g�b�b�� �i�Z�p�b�_�g�l�h�\��

�i�j�h�f�_�`�m�l�h�q�g�h�]�h�� �i�j�h�]�g�h�a�Z�� �b�� �k�� �������� �^�h�� �������� �m�� �i�Z�p�b�_�g�l�h�\�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �i�j�b��

�k�j�Z�\�g�_�g�b�b�� �^�Z�g�g�u�o�� �d�h�e�b�q�_�k�l�\�_�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �\�� ��������-���������� �b�� ��������-���������� �]�h�^�u����

�G�Z�i�j�h�l�b�\���� �q�b�k�e�h�� �[�h�e�v�g�u�o���� �i�_�j�_�g�_�k�r�b�o�� �e�m�q�_�\�m�x�� �b�� �i�_�j�\�b�q�g�m�x�� �Z�g�^�j�h�]�_�g-

�^�_�i�j�b�\�Z�p�b�h�g�g�m�x�� �l�_�j�Z�i�b�x�� �\�� �Z�g�Z�e�h�]�b�q�g�u�_�� �\�j�_�f�_�g�g�u�_�� �i�_�j�b�h�^�u�� �k�m�s�_�k�l�\�_�g�g�h��

�k�h�d�j�Z�l�b�e�h�k�v���� �h�k�h�[�_�g�g�h�� �\�� �]�j�m�i�i�_�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� ���&�$�3�5�$�� �V�F�R�U�H�� ��-10), �± �k�� �������� �^�h��

�������� �b�� �k�� �������� �^�h�� �������� �\�� �h�l�g�h�r�_�g�b�b�� �j�Z�^�b�h�l�_�j�Z�i�b�b�� �b�� �]�h�j�f�h�g�Z�e�v�g�h�c���l�_�j�Z�i�b�b����

�k�h�h�l�\�_�l�k�l�\�_�g�g�h���>144].  
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�;�h�e�_�_�� �l�h�]�h���� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �k�n�h�j�f�b�j�h�\�Z�e�k�y�� �m�k�l�h�c�q�b�\�u�c�� �l�j�_�g�^�� �g�Z��

�m�\�_�e�b�q�_�g�b�_�� �d�h�e�b�q�_�k�l�\�Z�� �\�u�i�h�e�g�y�_�f�u�o�� �k�i�Z�k�b�l�_�e�v�g�u�o�� �b�e�b���k�Z�e�v�\�Z�`�g�u�o��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�c�� �m�� �[�h�e�v�g�u�o�� �k�� �e�h�d�Z�e�v�g�u�f�� �j�_�p�b�^�b�\�h�f�� �J�I�@���i�h�k�e�_�� �i�_�j�\�b�q�g�h�]�h��

�j�Z�^�b�h�e�h�]�b�q�_�k�d�h�]�h�� �b�e�b�� �n�h�d�Z�e�v�g�h�]�h�� �l�_�j�f�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �>300�@���� �I�h�l�_�g�p�b�Z�e�v�g�u�f��

�i�j�_�b�f�m�s�_�k�l�\�h�f�� �^�Z�g�g�h�]�h�� �i�h�^�o�h�^�Z�� �y�\�e�y�_�l�k�y�� �i�h�\�u�r�_�g�b�_���;�J�<���� �G�Z�i�j�b�f�_�j����D.J. Lama 

et al���� �k�h�h�[�s�Z�x�l���� �q�l�h�� �Z�d�l�m�j�b�Z�e�v�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b�� ��-, 3- �b�� ��-�e�_�l�g�_�c�� �;�J�< �\�� �d�h�]�h�j�l�_��

78 �[�h�e�v�g�u�o���� �i�_�j�_�g�_�k�r�b�o�� �k�Z�e�v�\�Z�`�g�m�x�� �J�:�J�I�W���� �k�h�k�l�Z�\�b�e�b�� �������������� ������������ �b�� ��������������

�k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �<�f�_�k�l�_�� �k�� �l�_�f���� �Z�\�l�h�j�u�� �i�j�b�a�g�Z�x�l�� �d�j�Z�l�g�h�_�� �m�\�_�e�b�q�_�g�b�_�� �q�Z�k�l�h�l�u��
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�i�h�k�e�m�`�b�e�h�� �g�h�\�h�c�� �l�h�q�d�h�c�� �h�l�k�q�z�l�Z�� �\�� �j�Z�a�\�b�l�b�b�� �o�b�j�m�j�]�b�b�� �I�@�� �>225�@���� �:�\�l�h�j��

�i�j�_�^�e�h�`�b�e�� �i�h�a�Z�^�b�e�h�g�g�u�c�� �\�g�_�[�j�x�r�b�g�g�u�c�� �^�h�k�l�m�i���� �i�h�a�\�h�e�y�x�s�b�c�� �d�� �l�h�f�m�� �`�_��

�\�u�i�h�e�g�b�l�v�� �l�Z�a�h�\�m�x�� �e�b�f�n�h�^�b�k�k�_�d�p�b�x���� �d�Z�d�� �Z�e�v�l�_�j�g�Z�l�b�\�m�� �i�j�h�f�_�`�g�h�k�l�g�h�f�m���� �i�j�b��

�d�h�l�h�j�h�f�� �w�l�h�� �j�_�Z�e�b�a�h�\�Z�l�v�� �l�_�o�g�b�q�_�k�d�b�� �a�Z�l�j�m�^�g�b�l�_�e�v�g�h�� �>224�@���� �G�h�\�u�c�� �\�Z�j�b�Z�g�l�� �J�I�W��

�k�h�i�j�h�\�h�`�^�Z�e�k�y���g�_���f�_�g�v�r�b�f���d�h�e�b�q�_�k�l�\�h�f���h�k�e�h�`�g�_�g�b�c�����Z���i�h�i�u�l�d�b���f�h�^�b�n�b�d�Z�p�b�b���g�Z��

�l�h�l�� �f�h�f�_�g�l�� �\�j�_�f�_�g�b �g�_�� �i�h�a�\�h�e�b�e�b�� �a�g�Z�q�b�f�h�� �k�g�b�a�b�l�v�� �b�o�� �q�Z�k�l�h�l�m�� �\�\�b�^�m�� �h�l�k�m�l�k�l�\�b�y��

�g�_�h�[�o�h�^�b�f�u�o���a�g�Z�g�b�c���\���o�b�j�m�j�]�b�q�_�k�d�h�c���Z�g�Z�l�h�f�b�b���I�@���>350]. 

�M�`�_�� �\�� ���������� �]�h�^�m�� �\�i�_�j�\�u�_�� �\�u�k�d�Z�a�u�\�Z�e�b�k�v�� �i�j�_�^�i�h�e�h�`�_�g�b�y�� �h�� �l�h�f���� �q�l�h��

�i�h�\�j�_�`�^�_�g�b�_�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �i�j�h�k�l�Z�l�b�q�_�k�d�h�c�� �q�Z�k�l�b�� �m�j�_�l�j�u�� �f�h�`�_�l��

�i�j�b�\�h�^�b�l�v���d���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�m���g�_�^�_�j�`�Z�g�b�x���f�h�q�b���>298�@�����G�h���l�h�e�v�d�h���\�������������]�h�^�m��

�:���*�����5�H�L�Q�H�U���b���3���&�����:�D�O�V�K���h�i�b�k�Z�e�b���Z�g�Z�l�h�f�b�x���b���k�i�h�k�h�[�u���o�b�j�m�j�]�b�q�_�k�d�h�c���h�[�j�Z�[�h�l�d�b��

�^�h�j�a�Z�e�v�g�h�]�h�� �\�_�g�h�a�g�h�]�h�� �d�h�f�i�e�_�d�k�Z ���>�<�D������ �Z�� �\�� ���������� �]���� �3���&���� �:�D�O�V�K�� �b�� �3���-���� �'�R�Q�N�H�U��

�h�[�h�k�g�h�\�Z�e�b�� �j�h�e�v�� �l�Z�a�h�\�h�]�h�� �g�_�j�\�g�h�]�h�� �k�i�e�_�l�_�g�b�y�� �\�� �b�g�g�_�j�\�Z�p�b�b�� �d�Z�\�_�j�g�h�a�g�u�o���l�_�e��

�i�h�e�h�\�h�]�h�� �q�e�_�g�Z�� �b�� �i�j�_�^�e�h�`�b�e�b�� �f�_�l�h�^�b�d�m�� �k�h�o�j�Z�g�_�g�b�y�� �K�G�I�� �>284, 361�@���� �K�� �l�_�o�� �i�h�j��

�g�_�j�\�h�k�[�_�j�_�]�Z�x�s�Z�y�� �l�_�o�g�b�d�Z�� �J�I�W�� �i�h�e�m�q�b�e�Z�� �r�b�j�h�d�h�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �\�\�b�^�m��

�a�g�Z�q�b�f�h�]�h���m�e�m�q�r�_�g�b�y���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�h�\�� 
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�<�� ���������� �]�h�^�m�� �5���3���� �0�\�H�U�V�� �H�W�� �D�O���� �h�i�b�k�Z�e�b�� �j�Z�a�e�b�q�g�u�_�� �\�Z�j�b�Z�g�l�u�� �Z�g�Z�l�h�f�b�q�_�k�d�h�c��

�n�h�j�f�u���\�_�j�o�m�r�d�b���I�@�����q�l�h���i�h�a�\�h�e�b�e�h���o�b�j�m�j�]�Z�f���h�k�h�a�g�Z�g�g�h���\�u�i�h�e�g�y�l�v���Z�i�b�d�Z�e�v�g�m�x��

�^�b�k�k�_�d�p�b�x���k���f�Z�d�k�b�f�Z�e�v�g�u�f���k�h�o�j�Z�g�_�g�b�_�f���i�h�i�_�j�_�q�g�h�i�h�e�h�k�Z�l�h�]�h���k�n�b�g�d�l�_�j�Z���m�j�_�l�j�u��

[229�@���� �<�g�_�^�j�_�g�b�_�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�b�o�� �f�_�l�h�^�b�d�� �\�� �d�e�b�g�b�q�_�k�d�m�x �i�j�Z�d�l�b�d�m�� �\�� �d�h�g�p�_��

80-�o���]�h�^�h�\���i�j�h�r�e�h�]�h���k�l�h�e�_�l�b�y���h�a�g�Z�f�_�g�h�\�Z�e�h���g�h�\�m�x���w�j�m���\���o�b�j�m�j�]�b�q�_�k�d�h�f���e�_�q�_�g�b�b 

�J�I�@�� �W�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�Z�y�� �J�I�W ���W�J�I�W�� �i�h�\�l�h�j�y�e�Z�� �h�k�g�h�\�g�u�_�� �w�l�Z�i�u��

�d�e�Z�k�k�b�q�_�k�d�h�c�� �h�l�d�j�u�l�h�c�� �h�i�_�j�Z�p�b�b�� �b �i�j�b�� �k�h�i�h�k�l�Z�\�b�f�u�o�� �h�g�d�h�e�h�]�b�q�_�k�d�b�o��

�j�_�a�m�e�v�l�Z�l�Z�o �i�h�a�\�h�e�y�e�Z�� �\�� �j�Z�g�g�b�_�� �k�j�h�d�b�� �^�h�[�b�l�v�k�y�� �e�m�q�r�b�o�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o��

�j�_�a�m�e�v�l�Z�l�h�\���� �L�Z�d���� �\�� ���������� �]�h�^�m�� �:���:���� �6�F�K�X�H�V�V�O�H�U�� �H�W�� �D�O���� �^�h�e�h�`�b�e�b�� �h�[�� �m�k�i�_�r�g�h�f��

�\�u�i�h�e�g�_�g�b�b���W�J�I�W���m��9 �i�Z�p�b�_�g�l�h�\���k���i�h�e�g�u�f���\�h�k�k�l�Z�g�h�\�e�_�g�b�_�f���n�m�g�d�p�b�b���m�^�_�j�`�Z�g�b�y��

�f�h�q�b���m���r�_�k�l�b���b�a���g�b�o�����L�Z�d�`�_���m���^�\�m�o���f�m�`�q�b�g���b�a���q�_�l�u�j�_�o���k���b�a�g�Z�q�Z�e�v�g�h���k�h�o�j�Z�g�_�g�g�h�c��

�w�j�_�d�l�b�e�v�g�h�c�� �n�m�g�d�p�b�_�c�� �h�l�f�_�q�_�g�h�� �_�_�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�i�_�j�b�h�^�_���>205]. 

�5���(���� �3�R�R�U�H���H�W���D�O���� �\������������ �]�h�^�m���h�l�f�_�l�b�e�b�����q�l�h�� �k�h�o�j�Z�g�_�g�b�_�� �i�m�[�h�i�j�h�k�l�Z�l�b�q�_�k�d�b�o��

�k�\�y�a�h�d�� �i�j�b�� �f�h�[�b�e�b�a�Z�p�b�b�� �>�<�D�� �i�j�b�\�h�^�b�l�� �d�� �[�h�e�_�_�� �j�Z�g�g�_�f�m�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�x��

�n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b���� �q�_�f�� �i�j�b�� �b�o�� �i�_�j�_�k�_�q�_�g�b�b�� �>250�@���� �<�� �^�Z�e�v�g�_�c�r�_�f��

R.S. �+�R�O�O�D�E�D�X�J�K�� �H�W�� �D�O���� �^�_�l�Z�e�v�g�h�� �h�i�b�k�Z�e�b�� �Z�g�Z�l�h�f�b�x�� �i�m�[�h�i�j�h�k�l�Z�l�b�q�_�k�d�b�o�� �k�\�y�a�h�d����

�k�l�j�h�_�g�b�_�� �b�� �b�g�g�_�j�\�Z�p�b�x�� �g�Z�j�m�`�g�h�]�h�� �m�j�_�l�j�Z�e�v�g�h�]�h�� �k�n�b�g�d�l�_�j�Z���� �Z�� �l�Z�d�`�_��

�o�b�j�m�j�]�b�q�_�k�d�b�_�� �i�j�b�z�f�u�� �k�h�o�j�Z�g�_�g�b�y�� �k�l�j�m�d�l�m�j���� �i�h�^�^�_�j�`�b�\�Z�x�s�b�o�� �m�j�_�l�j�m����

�< �b�k�k�e�_�^�h�\�Z�g�b�b�� �Z�\�l�h�j�u�� �i�j�b�o�h�^�y�l�� �d�� �\�u�\�h�^�m���� �q�l�h�� �k�h�o�j�Z�g�_�g�b�_�� �f�Z�d�k�b�f�Z�e�v�g�h��

�\�h�a�f�h�`�g�h�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �\�h�e�h�d�h�g�� �j�Z�[�^�h�k�n�b�g�d�l�_�j�Z���� �l�h�q�_�d�� �_�]�h�� �n�Z�k�p�b�Z�e�v�g�h�]�h��

�i�j�b�d�j�_�i�e�_�g�b�y���� �_�]�h�� �k�h�f�Z�l�b�q�_�k�d�h�c�� �b�g�g�_�j�\�Z�p�b�b���� �Z�� �l�Z�d�`�_�� �Z�\�l�h�g�h�f�g�h�c�� �b�g�g�_�j�\�Z�p�b�b��

�]�e�Z�^�d�h�c�� �f�m�k�d�m�e�Z�l�m�j�u���� �y�\�e�y�x�l�k�y�� �d�e�x�q�_�\�u�f�b�� �n�Z�d�l�h�j�Z�f�b�� �\�� �k�h�o�j�Z�g�_�g�b�b�� �b��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�b���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c���n�m�g�d�p�b�b���m�^�_�j�`�Z�g�b�y���f�h�q�b���>260].  

�G�_�f�g�h�]�h�� �i�h�a�^�g�_�_�� �+���� �-�R�K�Q�� �b�� �'�� �+�D�X�U�L�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�b���� �q�l�h�� �i�Z�p�b�_�g�l�u���� �m��

�d�h�l�h�j�u�o�� �\�� �o�h�^�_�� �J�I�W�� �k�_�f�_�g�g�u�_�� �i�m�a�u�j�v�d�b�� �g�_�� �m�^�Z�e�y�e�b�k�v���� �e�m�q�r�_�� �m�^�_�j�`�b�\�Z�e�b�� �f�h�q�m��

�q�_�j�_�a�� ���� �f�_�k�y�p�_�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b���� �\�� �k�j�Z�\�g�_�g�b�b�� �k�� �f�m�`�q�b�g�Z�f�b���� �d�h�l�h�j�u�f�� �h�i�_�j�Z�p�b�y��

�[�u�e�Z���\�u�i�h�e�g�_�g�Z���i�h�� �k�l�Z�g�^�Z�j�l�g�h�c�� �f�_�l�h�^�b�d�_���� �<�h�i�j�h�k���h�g�d�h�e�h�]�b�q�_�k�d�h�c���[�_�a�h�i�Z�k�g�h�k�l�b��

�k�h�o�j�Z�g�_�g�b�y�� �k�_�f�_�g�g�u�o�� �i�m�a�u�j�v�d�h�\�� �k�� �h�p�_�g�d�h�c�� �j�b�k�d�Z�� �\�h�a�g�b�d�g�h�\�_�g�b�y�� �e�h�d�Z�e�v�g�h�]�h��

�j�_�p�b�^�b�\�Z���\���b�k�k�e�_�^�h�\�Z�g�b�b���g�_���a�Z�l�j�Z�]�b�\�Z�e�k�y���>198]. 
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�<�� ���������� �]�h�^�m�� �(���'���� �.�L�P�� �H�W�� �D�O���� �\�� �k�\�h�z�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �k�h�h�[�s�b�e�b�� �h�� �f�_�l�h�^�b�d�_��

�a�Z�f�_�s�_�g�b�y�� �j�_�a�_�p�b�j�h�\�Z�g�g�u�o�� �K�G�I�� �]�j�Z�n�l�Z�f�b�� �b�a�� �b�d�j�h�g�h�`�g�u�o�� �g�_�j�\�h�\�� �k�� �p�_�e�v�x��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y���w�j�_�d�l�b�e�v�g�h�c���n�m�g�d�p�b�b���i�h�k�e�_���J�I�W�����K�h�]�e�Z�k�g�h���^�Z�g�g�u�f���Z�\�l�h�j�h�\ 75% 

�f�m�`�q�b�g�����i�_�j�_�g�_�k�r�b�o���^�Z�g�g�h�_���\�f�_�r�Z�l�_�e�v�k�l�\�h�����\�h�k�k�l�Z�g�h�\�b�e�b���i�h�l�_�g�p�b�x���>116].  

�<�� �d�h�g�p�_�� ����-�o�� �]�h�^�h�\�� �i�j�h�r�e�h�]�h�� �\�_�d�Z�� �\�� �K�R�:�� �k�h�\�f�_�k�l�g�u�f�b�� �m�k�b�e�b�y�f�b�� �m�q�_�g�u�o��

�K�l�w�g�n�h�j�^�k�d�h�]�h���m�g�b�\�_�j�k�b�l�_�l�Z�����k�i�_�p�b�Z�e�b�k�l�h�\���1�$�6�$���b���I�_�g�l�Z�]�h�g�Z���[�u�e�Z���j�Z�a�j�Z�[�h�l�Z�g�Z��

�j�h�[�h�l�b�a�b�j�h�\�Z�g�g�Z�y�� �o�b�j�m�j�]�b�q�_�k�d�Z�y�� �k�b�k�l�_�f�Z�� �G�D�� �9�L�Q�F�L�� ���,�Q�W�X�L�W�L�Y�H�� �6�X�U�J�L�F�D�O���� �6�X�Q�Q�\vale, 

�8�6�$������ �d�h�l�h�j�Z�y�� �h�l�d�j�u�e�Z�� �g�h�\�u�_�� �\�h�a�f�h�`�g�h�k�l�b�� ���'�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �b�� �\�u�i�h�e�g�_�g�b�y��

�o�b�j�m�j�]�b�q�_�k�d�b�o�� �f�Z�g�b�i�m�e�y�p�b�c�� �\�� �a�Z�f�d�g�m�l�u�o�� �i�j�h�k�l�j�Z�g�k�l�\�Z�o���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y���� �i�h��

�^�Z�g�g�u�f���[�h�e�v�r�b�g�k�l�\�Z���Z�\�l�h�j�h�\�����i�j�b�f�_�g�_�g�b�_�� �j�h�[�h�l�b�q�_�k�d�b�o���i�e�Z�l�n�h�j�f�� �h�[�_�k�i�_�q�b�\�Z�_�l��

�g�_���l�h�e�v�d�h���f�Z�d�k�b�f�Z�e�v�g�u�c���d�h�f�n�h�j�l���^�e�y���h�i�_�j�b�j�m�x�s�b�o���o�b�j�m�j�]�h�\�����g�h���b���g�_�h�[�o�h�^�b�f�m�x��

�l�j�_�o�f�_�j�g�m�x�� �\�b�a�m�Z�e�b�a�Z�p�b�x�� �b�� �i�j�_�p�b�a�b�h�g�g�m�x�� �l�_�o�g�b�d�m�� �^�b�k�k�_�d�p�b�b�� �l�d�Z�g�_�c�� �^�e�y��

�^�h�k�l�b�`�_�g�b�y�� �e�m�q�r�b�o�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\���� �L�Z�d���� �\�� �d�j�m�i�g�h�f�� �f�_�l�Z-�Z�g�Z�e�b�a�_��

�k�j�Z�\�g�b�l�_�e�v�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c���J�:�J�I�W���b���I�J�I�W�����.�����7�D�Q�J���H�W���D�O�����^�_�f�h�g�k�l�j�b�j�m�x�l�����q�l�h���m��

�h�i�_�j�Z�p�b�c�� �k�� �j�h�[�h�l�b�q�_�k�d�h�c�� �Z�k�k�b�k�l�_�g�p�b�_�c�� �^�h�k�l�h�\�_�j�g�h�� �g�b�`�_�� �h�[�t�_�f�� �d�j�h�\�h�i�h�l�_�j�b��

���S������������������ �q�Z�k�l�h�l�Z�� �i�_�j�_�e�b�\�Z�g�b�y�� �d�h�f�i�h�g�_�g�l�h�\�� �d�j�h�\�b�� ���H�R� ������������ �S������������������ �d�h�j�h�q�_��

�k�j�h�d�b�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� ���S������������������ �d�h�c�d�h-�^�_�g�v�� ���S���������������� �b�� �g�b�`�_��

�h�[�s�b�c�� �i�j�h�p�_�g�l�� �h�k�e�h�`�g�_�g�b�c�� ���H�R� ������������ �S������������������ �Z�� �l�Z�d�`�_�� �\�u�r�_�� �q�Z�k�l�h�l�Z��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �w�j�_�d�l�b�e�v�g�h�c�� �n�m�g�d�p�b�b�� �q�_�j�_�a�� ���� �b�� ������ �f�_�k�y�p�_�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b��

���H�R� �������������S� �����������b���H�R� �������������S� ���������������k�h�h�l�\�_�l�k�l�\�_�g�g�h�����>295].  

�G�_�k�f�h�l�j�y�� �g�Z�� �g�_�k�h�f�g�_�g�g�u�_�� �m�k�i�_�o�b�� �k�h�\�j�_�f�_�g�g�h�c�� �n�Z�j�f�b�g�^�m�k�l�j�b�b���� �[�h�e�v�r�h�c��

�g�Z�d�h�i�e�_�g�g�u�c�� �o�b�j�m�j�]�b�q�_�k�d�b�c�� �h�i�u�l���� �g�Z�e�b�q�b�_�� �f�g�h�`�_�k�l�\�Z�� �l�_�o�g�b�q�_�k�d�b�o�� �j�_�r�_�g�b�c�� �b��

�f�_�l�h�^�b�d�� �i�j�_�p�b�a�b�h�g�g�h�c�� �^�b�k�k�_�d�p�b�b�� �l�d�Z�g�_�c�� �b�� �k�[�_�j�_�`�_�g�b�y�� �f�_�e�v�q�Z�c�r�b�o�� �g�_�j�\�g�u�o��

�k�l�j�m�d�l�m�j���� �n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �J�I�W�� �l�j�_�[�m�x�l�� �^�Z�e�v�g�_�c�r�_�]�h�� �m�e�m�q�r�_�g�b�y�� �k��

�i�h�e�g�u�f�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�f�� �n�m�g�d�p�b�b�� �w�j�_�d�p�b�b�� �b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �\�� �f�Z�d�k�b�f�Z�e�v�g�h��

�d�h�j�h�l�d�b�_���k�j�h�d�b�� 
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�������������I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�_���g�_�^�_�j�`�Z�g�b�_���f�h�q�b 
 

�H�^�g�b�f�� �b�a�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�u�o�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �J�I�W���� �a�g�Z�q�b�f�h��

�m�o�m�^�r�Z�x�s�b�f�� �d�Z�q�_�k�l�\�h�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b���� �y�\�e�y�_�l�k�y�� �g�_�^�_�j�`�Z�g�b�_��

�f�h�q�b�����?�k�e�b���k���w�j�_�d�l�b�e�v�g�h�c���^�b�k�n�m�g�d�p�b�_�c���[�h�e�v�r�b�g�k�l�\�h���f�m�`�q�b�g���i�h�`�b�e�h�]�h���\�h�a�j�Z�k�l�Z��

�]�h�l�h�\�u�� �f�b�j�b�l�v�k�y���� �l�h�� �i�j�h�[�e�_�f�u�� �k�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�_�f �i�j�b�\�h�^�y�l�� �d�� �g�Z�j�m�r�_�g�b�x��

�k�h�p�b�Z�e�v�g�h�c���Z�^�Z�i�l�Z�p�b�b���b���b�g�\�Z�e�b�^�b�a�Z�p�b�b���[�h�e�v�g�h�]�h���k���g�_�h�[�o�h�^�b�f�h�k�l�v�x���i�h�k�l�h�y�g�g�h�]�h��

�g�h�r�_�g�b�y�� �i�Z�f�i�_�j�k�h�\�� �b�e�b�� �m�j�h�e�h�]�b�q�_�k�d�b�o�� �i�j�h�d�e�Z�^�h�d���� �J�_�a�m�e�v�l�Z�l�u�� �b�a�m�q�_�g�b�y 

�h�i�j�h�k�g�b�d�h�\���� �h�p�_�g�b�\�Z�x�s�b�o�� �d�Z�q�_�k�l�\�h�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�h�\���� �^�_�f�h�g�k�l�j�b�j�m�x�l���� �q�l�h��

�b�f�_�g�g�h���g�_�^�_�j�`�Z�g�b�_���f�h�q�b���i�h�k�e�_���J�I�W���y�\�e�y�_�l�k�y���]�e�Z�\�g�u�f���n�Z�d�l�h�j�h�f�����h�i�j�_�^�_�e�y�x�s�b�f��

�m�o�m�^�r�_�g�b�_���d�Z�q�_�k�l�\�Z���`�b�a�g�b���f�m�`�q�b�g���>13, 92, 199]. 

�K�h�]�e�Z�k�g�h�� �h�i�j�_�^�_�e�_�g�b�x�� �F�_�`�^�m�g�Z�j�h�^�g�h�]�h�� �h�[�s�_�k�l�\�Z�� �i�h�� �g�_�^�_�j�`�Z�g�b�x�� �f�h�q�b��

���,�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �&�R�Q�W�L�Q�H�Q�F�H�� �6�R�F�L�H�W�\���� �,�&�6���� �i�h�^�� �g�_�^�_�j�`�Z�g�b�_�f�� �f�h�q�b�� �i�h�g�b�f�Z�x�l��

�h�[�t�_�d�l�b�\�g�m�x���^�_�f�h�g�k�l�j�Z�p�b�x���g�_�i�j�h�b�a�\�h�e�v�g�u�o���i�h�l�_�j�v���f�h�q�b���\�k�e�_�^�k�l�\�b�_���g�Z�j�m�r�_�g�b�y��

�n�m�g�d�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b���b�e�b�� �k�n�b�g�d�l�_�j�g�h�]�h�� �Z�i�i�Z�j�Z�l�Z�� �m�j�_�l�j�u���� �q�l�h�� �\�u�a�u�\�Z�_�l��

�k�h�p�b�Z�e�v�g�u�_�� �b�� �]�b�]�b�_�g�b�q�_�k�d�b�_�� �i�j�h�[�e�_�f�u���� �d�Z�d�� �m�� �[�h�e�v�g�u�o���� �l�Z�d�� �b�� �b�o�� �h�d�j�m�`�_�g�b�y����

�K�h�]�e�Z�k�g�h�� �d�j�b�l�_�j�b�y�f�� �,�&�6���� �i�h�e�g�h�_�� �m�^�_�j�`�Z�g�b�_�� �f�h�q�b�� �h�i�j�_�^�_�e�y�_�l�k�y�� �d�Z�d�� �h�l�k�m�l�k�l�\�b�_��

�i�h�^�l�_�d�Z�g�b�y�� �f�h�q�b�� �\�� �i�h�d�h�_�� �b�e�b�� �i�j�b�� �n�b�a�b�q�_�k�d�h�c�� �g�Z�]�j�m�a�d�_�� �k�� �\�h�a�f�h�`�g�u�f��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �h�^�g�h�c�� �k�l�j�Z�o�h�\�h�q�g�h�c�� �i�j�h�d�e�Z�^�d�b�� �\�� �k�m�l�d�b�� �>310�@���� �G�Z�b�[�h�e�_�_�� �q�Z�k�l�u�f��

�\�b�^�h�f���g�_�^�_�j�`�Z�g�b�y���f�h�q�b���i�h�k�e�_���J�I�W���y�\�e�y�_�l�k�y���k�l�j�_�k�k�h�\�h�_���g�_�^�_�j�`�Z�g�b�_���f�h�q�b�����h�^�g�Z�d�h��

�\�k�l�j�_�q�Z�x�l�k�y�� �b�� �^�j�m�]�b�_�� �\�b�^�u���� �m�j�]�_�g�l�g�h�_�� �g�_�^�_�j�`�Z�g�b�_�� �f�h�q�b�� �\�k�e�_�^�k�l�\�b�_��

�]�b�i�_�j�Z�d�l�b�\�g�h�k�l�b�� �^�_�l�j�m�a�h�j�Z�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �g�_�^�_�j�`�Z�g�b�_�� �h�l�� �i�_�j�_�i�h�e�g�_�g�b�y����

�\�u�a�\�Z�g�g�h�_���k�l�_�g�h�a�h�f���M�<�:�����Z���l�Z�d�`�_���k�f�_�r�Z�g�g�h�_���g�_�^�_�j�`�Z�g�b�_���f�h�q�b���� 

�Q�Z�k�l�h�l�Z�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �\�Z�j�v�b�j�m�_�l�� �\�� �r�b�j�h�d�b�o�� �i�j�_�^�_�e�Z�o����

�< �q�Z�k�l�g�h�k�l�b���� �\�� �i�j�h�k�i�_�d�l�b�\�g�h�f�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �3rotecT 

�g�_�^�_�j�`�Z�g�b�_�� �f�h�q�b�� �j�Z�a�g�h�c�� �k�l�_�i�_�g�b�� �l�y�`�_�k�l�b�� �^�b�Z�]�g�h�k�l�b�j�h�\�Z�g�h�� �m�� �������� �i�Z�p�b�_�g�l�h�\����

�i�_�j�_�g�_�k�r�b�o�� �J�I�W�� �>244�@���� �<�� �k�o�h�`�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �6�3�&�*-���� �q�_�j�_�a�� ������ �f�_�k�y�p�_�\�� �i�h�k�e�_��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �������� �f�m�`�q�b�g�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �Z�[�k�h�j�[�b�j�m�x�s�b�_�� �i�j�h�d�e�Z�^�d�b��

[268�@�����W�l�b���j�_�a�m�e�v�l�Z�l�u���a�Z�f�_�l�g�h���d�h�g�l�j�Z�k�l�b�j�m�x�l���k���i�h�d�Z�a�Z�l�_�e�y�f�b���d�h�g�l�b�g�_�g�p�b�b���i�h�k�e�_��
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�J�I�W���� �i�j�_�^�k�l�Z�\�e�_�g�g�u�f�b�� �[�h�e�v�r�b�f�b�� �f�h�g�h�p�_�g�l�j�h�\�u�f�b�� �b�k�k�e�_�^�h�\�Z�g�b�y�f�b���� �G�Z�i�j�b�f�_�j����

�5���6���� �3�R�P�S�H�� �H�W�� �D�O���� �m�l�\�_�j�`�^�Z�x�l���� �q�l�h�� �e�b�r�v�� �������� �i�Z�p�b�_�g�l�h�\�� �b�f�_�x�l�� �g�_�^�_�j�`�Z�g�b�_�� �f�h�q�b��

�q�_�j�_�a�� �l�j�b�� �]�h�^�Z�� �i�h�k�e�_�� �J�:�J�I�W�� �>304�@���� �8���� �&�D�U�E�R�Q�D�U�D�� �H�W�� �D�O���� �\�� �k�\�h�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b����

�i�h�k�\�y�s�_�g�g�h�f�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �j�h�[�h�l�b�q�_�k�d�h�c�� �i�j�h�f�_�`�g�h�k�l�g�h�c�� �J�I�W���� �h�p�_�g�b�\�Z�x�l��

�i�j�h�p�_�g�l�� �f�m�`�q�b�g���� �i�h�e�g�h�k�l�v�x�� �m�^�_�j�`�b�\�Z�x�s�b�o�� �f�h�q�m�� �q�_�j�_�a�� ������ ������ �b�� ������ �f�_�k�y�p�Z�� �i�h�k�e�_��

�h�i�_�j�Z�p�b�b�����\�����������������������������b�����������������k�h�h�l�\�_�l�k�l�\�_�g�g�h���>190]. 

�<���d�j�m�i�g�h�f���f�_�l�Z-�Z�g�Z�e�b�a�_���������b�k�k�e�_�^�h�\�Z�g�b�y�����Z�g�Z�e�b�a�b�j�m�x�s�_�f �m�^�_�j�`�Z�g�b�_���f�h�q�b��

�i�h�k�e�_�� �J�:�J�I�W���� �9���� �)�L�F�D�U�U�D�� �H�W�� �D�O���� �i�h�d�Z�a�Z�e�b���� �q�l�h�� �q�_�j�_�a�� ������ �f�_�k�y�p�_�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b��

�d�h�g�l�b�g�_�g�p�b�y���\�h�k�k�l�Z�g�Z�\�e�b�\�Z�_�l�k�y���m������-���������i�Z�p�b�_�g�l�h�\���>322].  

�)���� �3�R�U�S�L�J�O�L�D�� �H�W�� �D�O���� �\�� �i�j�h�k�i�_�d�l�b�\�g�h�f�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b��

�m�l�\�_�j�`�^�Z�x�l���� �q�l�h�� �J�:�J�I�W�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �e�m�q�r�m�x�� �q�Z�k�l�h�l�m�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y��

�d�h�g�l�b�g�_�g�p�b�b���i�h���k�j�Z�\�g�_�g�b�x���k���W�J�I�W���k�i�m�k�l�y���l�j�b �f�_�k�y�p�Z��������,0�����b�����������������S� ���������������b��

�h�^�b�g�� �]�h�^�� �i�h�k�e�_�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� ������,0���� �b�� �������������� �S� �������������� �>277�@���� �I�h�� �^�Z�g�g�u�f��

S.M. �-�D�I�U�L�� �H�W�� �D�O���� �i�Z�p�b�_�g�l�u���� �i�_�j�_�g�_�k�r�b�_�� �J�:�J�I�W���� �l�Z�d�`�_�� �h�l�f�_�q�Z�x�l�� �e�m�q�r�_�_��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �q�_�j�_�a�� ���� �f�_�k�y�p�_�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �\��

�k�j�Z�\�g�_�g�b�b���k���[�h�e�v�g�u�f�b���i�h�k�e�_ �J�I�W���i�j�h�f�_�`�g�h�k�l�g�u�f���^�h�k�l�m�i�h�f ���S� �����������������H�^�g�Z�d�h���\��

�b�g�l�_�j�\�Z�e�_�� ����-������ �f�_�k�y�p�_�\�� �\�� �h�[�_�b�o�� �]�j�m�i�i�Z�o�� �i�h�d�Z�a�Z�l�_�e�b�� �d�h�g�l�b�g�_�g�p�b�b�� �h�d�Z�a�Z�e�b�k�v��

�k�h�i�h�k�l�Z�\�b�f�u�f�b���>197].  

�<�� �i�j�h�l�b�\�h�i�h�e�h�`�g�h�k�l�v�� �i�j�_�^�u�^�m�s�b�f�� �b�k�k�e�_�^�h�\�Z�l�_�e�y�f��M. Friedrich et al., 

�h�k�g�h�\�u�\�Z�y�k�v�� �g�Z�� �^�Z�g�g�u�o�� �[�Z�a�u�� �©�0�H�G�L�F�D�U�H�ª���� �h�i�j�h�\�_�j�]�Z�x�l�� �i�j�_�b�f�m�s�_�k�l�\�h�� �J�:�J�I�W�� �i�h��

�k�j�Z�\�g�_�g�b�x�� �k�� �h�l�d�j�u�l�h�c�� �b�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �i�h�� �q�Z�k�l�h�l�_�� �j�Z�a�\�b�l�b�y��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �>162]. �:�g�Z�e�h�]�b�q�g�u�_�� �j�_�a�m�e�v�l�Z�l�u��

�^�_�f�h�g�k�l�j�b�j�m�_�l���i�j�h�k�i�_�d�l�b�\�g�h�_���j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�h�_���d�h�g�l�j�h�e�b�j�m�_�f�h�_���b�k�k�e�_�^�h�\�Z�g�b�_��

�*���'���� �&�R�X�J�K�O�L�Q�� �H�W�� �D�O������ �d�h�l�h�j�h�_�� �i�h�d�Z�a�Z�e�h���� �q�l�h�� �J�:�J�I�W�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �k�h�i�h�k�l�Z�\�b�f�u�_�� �k��

�I�J�I�W�� �i�h�d�Z�a�Z�l�_�e�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �q�_�j�_�a�� ���� �f�_�k�y�p�_�\�� ���������������� �b�� ���������������� �S�!��������������

12 �f�_�k�y�p�_�\�� ���������������� �b�� ���������������� �S�!������������ �b�� ������ �f�_�k�y�p�Z�� �������������� �b�� �������������� �S�!������������ �i�h�k�e�_��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z���>292]. 

�K�b�k�l�_�f�Z�l�b�q�_�k�d�b�c�� �h�[�a�h�j�� �b�� �f�_�l�Z-�Z�g�Z�e�b�a�� ������ �i�j�h�k�i�_�d�l�b�\�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y����

�\�u�i�h�e�g�_�g�g�u�_ �\�� ���������� �]�h�^�m�� �-���� �:�D�Q�J�� �H�W�� �D�O���� �b�� �i�h�k�\�y�s�_�g�g�u�_ �k�j�Z�\�g�_�g�b�x��

�i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �b�� �h�g�d�h�e�h�]�b�q�_�k�d�b�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �J�:�J�I�W��
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�b �I�J�I�W���� �l�Z�d�`�_�� �^�_�f�h�g�k�l�j�b�j�m�x�l���� �q�l�h�� �h�[�Z�� �^�h�k�l�m�i�Z�� �h�[�_�k�i�_�q�b�\�Z�x�l�� �k�l�Z�l�b�k�l�b�q�_�k�d�b��

�k�h�i�h�k�l�Z�\�b�f�u�_�� �i�h�d�Z�a�Z�l�_�e�b�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b�� �m�� �f�m�`�q�b�g�� �\��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_���>294]. 

 �<�� �h�l�_�q�_�k�l�\�_�g�g�h�c�� �e�b�l�_�j�Z�l�m�j�_�� �q�Z�k�l�h�l�Z�� �g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�h�k�e�_�� �J�I�W�� �l�Z�d�`�_��

�\�Z�j�v�b�j�m�_�l�� �\�� �r�b�j�h�d�h�f�� �^�b�Z�i�Z�a�h�g�_���� �G�Z�i�j�b�f�_�j���� �?���<���� �I�m�a�^�j�Z�q�� �\�� �k�\�h�_�f��

�^�b�k�k�_�j�l�Z�p�b�h�g�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �m�d�Z�a�u�\�Z�_�l���� �q�l�h�� �g�_�^�_�j�`�Z�g�b�_�� �f�h�q�b�� �\�� �h�l�^�Z�e�_�g�g�u�_��

�k�j�h�d�b���g�Z�[�e�x�^�Z�e�h�k�v���m���������������h�[�k�e�_�^�h�\�Z�g�g�u�o���i�h�k�e�_���J�I�W���i�Z�p�b�_�g�l�h�\���>53]. �K���<�����D�h�l�h�\��

�k���k�h�Z�\�l�h�j�Z�f�b�����Z�g�Z�e�b�a�b�j�m�y���\�e�b�y�g�b�_���j�Z�g�g�_�]�h���m�^�Z�e�_�g�b�y���m�j�_�l�j�Z�e�v�g�h�]�h���d�Z�l�_�l�_�j�Z���i�h�k�e�_��

�J�I�W�� ������ �k�m�l�d�b�� �i�j�h�l�b�\�� ������ �k�m�l�h�d���� �g�Z�� �g�_�^�_�j�`�Z�g�b�_�� �f�h�q�b���� �i�j�b�r�e�b�� �d�� �\�u�\�h�^�m���� �q�l�h�� �\��

�h�[�_�b�o�� �]�j�m�i�i�Z�o�� �[�h�e�v�g�u�o�� �k�i�m�k�l�y�� ������ �f�_�k�y�p�_�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �������� �f�m�`�q�b�g��

�i�h�e�g�h�k�l�v�x�� �m�^�_�j�`�b�\�Z�e�b�� �f�h�q�m�� �>38]. �H���;���� �E�h�j�Z�g�� �b �k�h�Z�\�l�h�j�u�� �k�h�h�[�s�Z�x�l���� �q�l�h�� �q�_�j�_�a��

9 �f�_�k�y�p�_�\�� �i�h�k�e�_�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �l�h�e�v�d�h�� ���������� �i�Z�p�b�_�g�l�h�\�� �b�f�_�x�l�� �`�Z�e�h�[�u��

�g�Z�� �g�_�^�_�j�`�Z�g�b�_�� �f�h�q�b�� �>3]. �>���X���� �I�m�r�d�Z�j�v�� �k�� �k�h�Z�\�l�h�j�Z�f�b�� �\�� �k�j�Z�\�g�b�l�_�e�v�g�h�f��

�b�k�k�e�_�^�h�\�Z�g�b�b�� �j�_�a�m�e�v�l�Z�l�h�\�� �J�:�J�I�W�� �b�� �I�J�I�W�� �m�l�\�_�j�`�^�Z�x�l���� �q�l�h�� �i�h�e�g�h�_�� �m�^�_�j�`�Z�g�b�_��

�f�h�q�b�� �h�l�f�_�q�_�g�h�� �m �������� �[�h�e�v�g�u�o�� �\�� �]�j�m�i�i�_�� �J�:�J�I�W�� �b�� �m�� ������ �± �\�� �]�j�m�i�i�_�� �I�J�I�W���� �I�j�b��

�w�l�h�f���^�Z�g�g�u�c���j�_�a�m�e�v�l�Z�l���[�u�e���^�h�k�l�b�]�g�m�l���i�Z�p�b�_�g�l�Z�f�b���m�`�_���q�_�j�_�a�������b�������f�_�k�y�p�_�\���i�h�k�e�_��

�h�i�_�j�Z�p�b�b�����k�h�h�l�\�_�l�k�l�\�_�g�g�h���>69]. 

�<�u�k�h�d�b�_�� �i�h�d�Z�a�Z�l�_�e�b�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�h�g�l�b�g�_�g�p�b�b��

�l�Z�d�`�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �\�� �j�Z�[�h�l�_ �D���F���� �G�x�r�d�h�� �b�� �k�h�Z�\�l�h�j�h�\���� �h�[�t�_�^�b�g�y�x�s�_�c��

�j�_�a�m�e�v�l�Z�l�u�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� ���������� �[�h�e�v�g�u�o�� �J�I�@�� �\�� �l�j�_�o�� �n�_�^�_�j�Z�e�v�g�u�o��

�p�_�g�l�j�Z�o���� �I�h�� �^�Z�g�g�u�f�� �Z�\�l�h�j�h�\���� �i�h�e�g�h�_�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �d�h�g�l�b�g�_�g�l�g�h�]�h��

�f�h�q�_�b�k�i�m�k�d�Z�g�b�y�� �\�� �]�j�m�i�i�_�� �[�h�e�v�g�u�o�� �i�_�j�_�g�_�k�r�b�o�� �I�J�I�W���� �h�l�f�_�q�_�g�h�� �\�� �������� �k�e�m�q�Z�_�\��

�g�Z�� �l�j�_�l�b�c�� �f�_�k�y�p�� �i�h�k�e�_�� �i�j�h�\�_�^�_�g�g�h�c�� �h�i�_�j�Z�p�b�b���� �I�h�k�e�_�� �W�J�I�W�� ���������� �[�h�e�v�g�u�o�� �[�u�e�b��

�i�h�e�g�h�k�l�v�x�� �d�h�g�l�b�g�_�g�l�g�u�� �q�_�j�_�a�� �^�\�Z�� �f�_�k�y�p�Z�� �i�h�k�e�_�� �i�j�h�\�_�^�_�g�g�h�]�h�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h��

�e�_�q�_�g�b�y���>70].  

�J�_�a�x�f�b�j�m�y�� �j�_�a�m�e�v�l�Z�l�u�� �f�g�h�]�h�q�b�k�e�_�g�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �i�h�k�\�y�s�_�g�g�u�o��

�h�p�_�g�d�_�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_����

�f�h�`�g�h�� �m�l�\�_�j�`�^�Z�l�v���� �q�l�h�� �\�� �i�_�j�b�h�^�� �f�_�`�^�m�� ���� �b�� ������ �f�_�k�y�p�Z�f�b�� �i�h�k�e�_�� �J�I�W�� �m��

�i�h�^�Z�\�e�y�x�s�_�]�h�� �q�b�k�e�Z�� �i�Z�p�b�_�g�l�h�\�� �i�j�h�b�k�o�h�^�b�l�� �g�h�j�f�Z�e�b�a�Z�p�b�y�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�y�� �\�g�_��

�a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �^�h�k�l�m�i�Z���� �<�f�_�k�l�_�� �k�� �l�_�f���� �\�� �j�Z�g�g�_�f��
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�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_���� �\�i�e�h�l�v�� �^�h�� �l�j�_�o�� �f�_�k�y�p�_�\�� �i�h�k�e�_�� �J�I�W���� �g�_�^�_�j�`�Z�g�b�_��

�f�h�q�b�� �y�\�e�y�_�l�k�y�� �\�_�^�m�s�_�c�� �`�Z�e�h�[�h�c�� �i�Z�p�b�_�g�l�h�\���� �a�g�Z�q�b�f�h�� �k�g�b�`�Z�x�s�_�c�� �d�Z�q�_�k�l�\�h�� �b�o��

�`�b�a�g�b���� �k�h�p�b�Z�e�v�g�m�x�� �Z�d�l�b�\�g�h�k�l�v�� �b�� �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�v���� �L�Z�d���� �\�� �k�j�Z�\�g�b�l�_�e�v�g�h�f��

�b�k�k�e�_�^�h�\�Z�g�b�b�� �.���6���� �+�D�Q�� �H�W�� �D�O���� �i�j�_�^�k�l�Z�\�b�e�b�� �j�_�a�m�e�v�l�Z�l�u�� �������� �\�u�i�h�e�g�_�g�g�u�o�� �J�:�J�I�W����

�<�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �k�i�h�k�h�[�Z�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �i�m�[�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �d�h�f�i�e�_�d�k�Z��

���k �i�_�j�_�^�g�_�c�� �k�m�k�i�_�g�a�b�_�c�� �b�� �[�_�a�� �g�_�_���� �i�h�d�Z�a�Z�l�_�e�b�� �i�h�e�g�h�c�� �d�h�g�l�b�g�_�g�p�b�b�� �q�_�j�_�a�� �h�^�b�g �b��

�l�j�b �f�_�k�y�p�Z���g�_���i�j�_�\�u�r�Z�e�b���\���h�[�_�b�o���]�j�m�i�i�Z�o���������������b�����������������k�h�h�l�\�_�l�k�l�\�_�g�g�h���>165].  

�<�� �j�Z�[�h�l�_�� �9���� �7�X�J�F�X���H�W���D�O�����h�i�m�[�e�b�d�h�\�Z�g�u���j�_�a�m�e�v�l�Z�l�u�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y��

�������� �[�h�e�v�g�u�o�� �J�I�@���� �<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �i�j�b�f�_�g�y�_�f�h�c�� �l�_�o�g�b�d�b�� �J�:�J�I�W��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �k�i�m�k�l�y �h�^�g�m�� �g�_�^�_�e�x�� �g�Z�[�e�x�^�Z�e�h�k�v�� �m��

24,3-45,������ �b�� �k�i�m�k�l�y�� �h�^�b�g�� �f�_�k�y�p�� �± �m�� ��������-�������� �i�Z�p�b�_�g�l�h�\�� �>177�@���� �6���� �2�J�D�Z�D�� �H�W�� �D�O���� �\��

�k�\�h�_�f�� �i�j�h�k�i�_�d�l�b�\�g�h�f�� �d�h�g�l�j�h�e�b�j�m�_�f�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �h�^�g�h�q�Z�k�h�\�u�o��

�i�j�h�d�e�Z�^�h�q�g�u�o�� �l�_�k�l�h�\�� �h�p�_�g�b�\�Z�e�b�� �m�^�_�j�`�Z�g�b�_�� �f�h�q�b�� �q�_�j�_�a�� �h�^�b�g�� �f�_�k�y�p�� �i�h�k�e�_��

�\�u�i�h�e�g�_�g�b�y�� �J�:�J�I�W�� �k�� �l�j�_�o�k�e�h�c�g�h�c�� �a�Z�^�g�_�c�� �j�_�d�h�g�k�l�j�m�d�p�b�_�c���� �K�� �m�q�_�l�h�f�� �d�j�b�l�_�j�b�y��

�d�h�g�l�b�g�_�g�p�b�b�����\�u�^�_�e�_�g�b�_���f�_�g�_�_�������]���f�h�q�b���q�Z�k�������\�h�k�k�l�Z�g�h�\�e�_�g�b�_���n�m�g�d�p�b�b���m�^�_�j�`�Z�g�b�y��

�f�h�q�b�� �h�l�f�_�q�_�g�h�� �m�� �������� �i�Z�p�b�_�g�l�h�\���� �<�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �\�� �]�j�m�i�i�_�� �d�h�g�l�j�h�e�y�� �^�Z�g�g�u�c��

�i�h�d�Z�a�Z�l�_�e�v���k�h�k�l�Z�\�b�e���e�b�r�v�����������>344].  

�K���<���� �I�h�i�h�\�� �k�� �k�h�Z�\�l�h�j�Z�f�b���� �Z�g�Z�e�b�a�b�j�m�y�� �j�_�a�m�e�v�l�Z�l�u�� �\�u�i�h�e�g�_�g�b�y�� �J�I�W�� �m��

�[�h�e�v�g�u�o���k���f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f���J�I�@�����i�j�b�r�e�b���d���\�u�\�h�^�m�����q�l�h���d���d�h�g�p�m���i�_�j�\�h�]�h��

�f�_�k�y�p�Z�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� ������ �i�Z�p�b�_�g�l�h�\�� ���������������� �b�a�� ������ �b�f�_�e�b�� �i�j�b�a�g�Z�d�b�� �g�_�^�_�j�`�Z�g�b�y��

�f�h�q�b���l�y�`�_�e�h�c���k�l�_�i�_�g�b���k�h���k�j�_�^�g�b�f���k�m�f�f�Z�j�g�u�f���q�b�k�e�h�f���[�Z�e�e�h�\���i�h���h�i�j�h�k�g�b�d�m���,�&�,�4-

�6�)�������������“�����������>62].  

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�h�k�e�_ �J�I�W����
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�i�h�g�b�f�Z�g�b�b���Z�g�Z�l�h�f�b�q�_�k�d�b�o���^�_�l�Z�e�_�c���b���n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y���f�_�o�Z�g�b�a�f�Z���d�h�g�l�b�g�_�g�p�b�b����

�j�Z�a�j�Z�[�h�l�Z�g�u�� �j�Z�a�e�b�q�g�u�_�� �o�b�j�m�j�]�b�q�_�k�d�b�_�� �k�i�h�k�h�[�u�� �i�j�h�n�b�e�Z�d�l�b�d�b��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���g�_�^�_�j�`�Z�g�b�y���f�h�q�b�� 
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�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���g�_�^�_�j�`�Z�g�b�y���f�h�q�b 
 

�J�Z�a�e�b�q�g�u�_�� �\�Z�j�b�Z�g�l�u�� �i�j�b�f�_�g�y�_�f�u�o�� �o�b�j�m�j�]�b�q�_�k�d�b�o�� �l�_�o�g�b�d�� �f�h�]�m�l�� �h�[�t�y�k�g�y�l�v��

�k�l�h�e�v�� �a�g�Z�q�b�f�u�_�� �j�Z�k�o�h�`�^�_�g�b�y�� �j�_�a�m�e�v�l�Z�l�h�\���� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o�� �\�� �e�b�l�_�j�Z�l�m�j�_����

�h�l�g�h�k�b�l�_�e�v�g�h�� �q�Z�k�l�h�l�u�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c���� �\�d�e�x�q�Z�y�� �g�_�^�_�j�`�Z�g�b�_��

�f�h�q�b���� �K�� �f�h�f�_�g�l�Z�� �b�a�m�q�_�g�b�y�� �b�� �h�k�f�u�k�e�_�g�b�y�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �Z�g�Z�l�h�f�b�b�� �m�j�_�l�j�Z�e�v�g�h�]�h��

�j�Z�[�^�h�k�n�b�g�d�l�_�j�Z�����i�j�_�^�k�l�Z�\�e�_�g�g�h�c���\���d�e�Z�k�k�b�q�_�k�d�b�o���j�Z�[�h�l�Z�o���3���&�����:�D�O�V�K�����5���3�����0�\�H�U�V���b��

H. Strasser [104, 228, 276�@���� �[�u�e�b�� �i�j�_�^�e�h�`�_�g�u�� �^�_�k�y�l�d�b�� �l�_�o�g�b�q�_�k�d�b�o�� �f�h�^�b�n�b�d�Z�p�b�c��

�n�h�j�f�b�j�h�\�Z�g�b�y�� �b�� �k�l�Z�[�b�e�b�a�Z�p�b�b�� �M�<�:���� �g�Z�i�j�Z�\�e�_�g�g�u�o�� �g�Z�� �m�e�m�q�r�_�g�b�_��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�h�g�l�b�g�_�g�p�b�b�� �>89�@���� �H�k�g�h�\�g�u�_�� �o�b�j�m�j�]�b�q�_�k�d�b�_�� �i�j�b�_�f�u��

�a�Z�d�e�x�q�Z�x�l�k�y���\���f�Z�d�k�b�f�Z�e�v�g�h�f���k�h�o�j�Z�g�_�g�b�b���i�_�j�b�i�j�h�k�l�Z�l�b�q�_�k�d�b�o���k�l�j�m�d�l�m�j���>46, 201], 

�K�G�I [19, 72�@���� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �>117, 178, 289, 232�@���� �h�[�_�k�i�_�q�_�g�b�b��

�n�m�g�d�p�b�h�g�Z�e�v�g�h�c�� �^�e�b�g�u�� �m�j�_�l�j�u�� �>109, 223, 351�@���� �Z�� �l�Z�d�`�_�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �b��

�k�l�Z�[�b�e�b�a�Z�p�b�b���r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y���b���i�_�j�b�m�j�_�l�j�Z�e�v�g�u�o���k�l�j�m�d�l�m�j���>14, 290, 319, 

320, 345]. 

�>�Z�e�_�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �b�k�i�h�e�v�a�m�_�f�u�_�� �l�_�o�g�b�d�b�� �k�h�o�j�Z�g�_�g�b�y�� �b��

�j�_�d�h�g�k�l�j�m�d�p�b�b���n�Z�k�p�b�Z�e�v�g�u�o���h�[�h�e�h�q�_�d���f�Z�e�h�]�h���l�Z�a�Z���b���f�h�^�b�n�b�d�Z�p�b�b���n�h�j�f�b�j�h�\�Z�g�b�y��

�M�<�:�� 

�K�h�o�j�Z�g�_�g�b�_�� �i�m�[�h�i�j�h�k�l�Z�l�b�q�_�k�d�b�o�� �k�\�y�a�h�d�� �b�� �p�_�e�h�k�l�g�h�k�l�b�� �\�g�m�l�j�b�l�Z�a�h�\�h�c��

�n�Z�k�p�b�b�� �<�g�m�l�j�b�l�Z�a�h�\�Z�y�� �n�Z�k�p�b�y���� �i�h�d�j�u�\�Z�x�s�Z�y�� �h�j�]�Z�g�u�� �f�Z�e�h�]�h�� �l�Z�a�Z���� �k�h�k�l�h�b�l�� �b�a��

�i�Z�j�b�_�l�Z�e�v�g�h�]�h�� �b�� �\�b�k�p�_�j�Z�e�v�g�h�]�h�� �e�b�k�l�d�h�\���� �I�h�k�e�_�^�g�b�_���� �i�_�j�_�i�e�_�l�Z�y�k�v�� �^�j�m�]�� �k�� �^�j�m�]�h�f��

�e�Z�l�_�j�Z�e�v�g�_�_���I�@�����h�[�j�Z�a�m�x�l���k�m�o�h�`�b�e�v�g�m�x���Z�j�d�m�����b�^�m�s�m�x���\���\�b�^�_���[�_�e�_�k�h�\�Z�l�h�c���e�b�g�b�b��

�h�l���i�m�[�h�i�j�h�k�l�Z�l�b�q�_�k�d�b�o���k�\�y�a�h�d���^�h���k�_�^�Z�e�b�s�g�u�o���d�h�k�l�_�c�����<���o�h�^�_���J�I�W���^�e�y���^�h�k�l�m�i�Z���d��

�[�h�d�h�\�u�f�� �i�h�\�_�j�o�g�h�k�l�y�f�� �I�@�� �b�� �>�<�D�� �\�g�m�l�j�b�l�Z�a�h�\�Z�y�� �n�Z�k�p�b�y�� �h�[�u�q�g�h�� �j�Z�k�k�_�d�Z�_�l�k�y��

�f�_�^�b�Z�e�v�g�h�� �b�e�b�� �e�Z�l�_�j�Z�e�v�g�h�� �h�l�� �w�l�h�c�� �e�b�g�b�b�� �>101, 102�@���� �H�l�d�Z�a�� �h�l�� �j�Z�k�k�_�q�_�g�b�y��

�w�g�^�h�i�_�e�v�\�b�d�Z�e�v�g�h�c�� �n�Z�k�p�b�b���� �i�h�� �f�g�_�g�b�x�� �j�y�^�Z�� �Z�\�l�h�j�h�\���� �i�h�a�\�h�e�y�_�l�� �^�h�k�l�b�q�v��

�k�d�h�j�_�c�r�_�]�h�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �>297, 370�@���� �<�� �l�h�� �`�_�� �\�j�_�f�y��

�i�j�h�k�i�_�d�l�b�\�g�u�_�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �g�_�� �i�h�^�l�\�_�j�`�^�Z�x�l�� �^�Z�g�g�h�_��
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�i�_�j�_�k�_�d�Z�l�v�� �e�h�g�g�h�m�j�_�l�j�Z�e�v�g�m�x�� �i�h�j�p�b�x�� �i�m�[�h�i�j�h�k�l�Z�l�b�q�_�k�d�b�o�� �k�\�y�a�h�d�� �i�j�b��

�\�u�i�h�e�g�_�g�b�b�� �^�b�k�k�_�d�p�b�b�� �i�_�j�_�^�g�_�c�� �i�h�\�_�j�o�g�h�k�l�b�� �I�@�� �k�� �p�_�e�v�x�� �k�h�o�j�Z�g�_�g�b�y�� �\�Z�`�g�h�]�h��

�d�h�f�i�h�g�_�g�l�Z�� �i�h�^�\�_�r�b�\�Z�x�s�_�]�h�� �Z�i�i�Z�j�Z�l�Z�� �i�m�a�u�j�g�h-�m�j�_�l�j�Z�e�v�g�h�]�h�� �d�h�f�i�e�_�d�k�Z����

�H�]�j�Z�g�b�q�_�g�b�y�f�b�� �^�e�y�� �j�_�Z�e�b�a�Z�p�b�b�� �^�Z�g�g�h�]�h�� �f�Z�g�_�\�j�Z���� �i�h�� �f�g�_�g�b�x�� �F���B���� �D�h�]�Z�g�Z�� �k��

�k�h�Z�\�l�h�j�Z�f�b�����y�\�e�y�x�l�k�y���[�h�e�v�r�h�c���j�Z�a�f�_�j���I�@���b���j�Z�k�i�h�e�h�`�_�g�b�_���h�i�m�o�h�e�b���\���h�[�e�Z�k�l�b���_�_��

�\�_�j�o�m�r�d�b���>21]. 

�F�_�l�h�^�b�d�Z�� �k�h�o�j�Z�g�_�g�b�y�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y �r�b�j�h�d�h�� �i�j�b�f�_�g�y�_�l�k�y��

�o�b�j�m�j�]�Z�f�b�� �\�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �^�h�k�l�m�i�Z�� �b�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\��

�i�j�_�p�b�a�b�h�g�g�h�c�� �^�b�k�k�_�d�p�b�b�� �\�� �h�[�e�Z�k�l�b�� �i�_�j�_�o�h�^�Z�� �r�_�c�d�b�� �\�� �i�j�h�k�l�Z�l�b�q�_�k�d�b�c�� �h�l�^�_�e��

�m�j�_�l�j�u�� �k�� �p�_�e�v�x�� �f�Z�d�k�b�f�Z�e�v�g�h�]�h�� �k�h�o�j�Z�g�_�g�b�y�� �\�h�e�h�d�h�g�� �^�_�l�j�m�a�h�j�Z�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y��

[308�@���� �<�� �i�j�h�k�i�_�d�l�b�\�g�h�f�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�h�f�� �d�h�g�l�j�h�e�b�j�m�_�f�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b����

�\�d�e�x�q�Z�x�s�_�f�� �������� �i�Z�p�b�_�g�l�h�\�� �k�h�� �k�j�h�d�h�f�� �g�Z�[�e�x�^�_�g�b�y �h�d�h�e�h�� �q�_�l�u�j�_�o�� �e�_�l����

J.N. Nyarangi-�'�L�[���H�W���D�O�����i�j�b�r�e�b���d���\�u�\�h�^�m�����q�l�h���k�h�o�j�Z�g�_�g�b�_���r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y��

�y�\�e�y�_�l�k�y�� �_�^�b�g�k�l�\�_�g�g�u�f�� �g�_�a�Z�\�b�k�b�f�u�f�� �n�Z�d�l�h�j�h�f�� �i�j�h�]�g�h�a�Z�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�h�g�l�b�g�_�g�p�b�b���� �I�j�b�f�_�g�_�g�b�_�� �f�_�l�h�^�b�d�b�� �^�h�k�l�h�\�_�j�g�h�� �k�g�b�`�Z�e�h��

�d�h�e�b�q�_�k�l�\�h���b�k�i�h�e�v�a�m�_�f�u�o���i�j�h�d�e�Z�^�h�d�����S�������������������q�Z�k�l�h�l�m�����S� ���������������b���h�[�t�_�f���i�h�l�_�j�b��

�f�h�q�b�����S� �����������������Z���l�Z�d�`�_���m�e�m�q�r�Z�e�h���d�Z�q�_�k�l�\�h���`�b�a�g�b���f�m�`�q�b�g���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�i�_�j�b�h�^�_�� ���S� �������������� �>135�@���� �L�_�o�g�b�q�_�k�d�b�� �l�Z�d�`�_�� �\�u�i�h�e�g�b�f�h�� �k�h�o�j�Z�g�_�g�b�_��

�i�j�h�d�k�b�f�Z�e�v�g�h�c�� �q�Z�k�l�b�� �m�j�_�l�j�u�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �m�j�_�l�j�h-

�m�j�_�l�j�h�Z�g�Z�k�l�h�f�h�a�Z���� �q�l�h�� �i�h�l�_�g�p�b�Z�e�v�g�h�� �f�h�`�_�l�� �m�e�m�q�r�b�l�v�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�m�x��

�d�h�g�l�b�g�_�g�p�b�x�� �>7, 26�@���� �I�h�^�h�[�g�m�x�� �f�_�l�h�^�b�d�m�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �I�J�I�W�� �h�i�b�k�u�\�Z�_�l��

�K���D�� �L�h�o�l�Z�f�b�r�y�g���\���k�\�h�_�f���g�Z�m�q�g�h�f���b�k�k�e�_�^�h�\�Z�g�b�b�����<���k�h�h�l�\�_�l�k�l�\�b�b���k���i�h�e�m�q�_�g�g�u�f�b��

�j�_�a�m�e�v�l�Z�l�Z�f�b �^�Z�g�g�u�c�� �i�h�^�o�h�^�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �[�h�e�_�_�� �j�Z�g�g�_�_�� ���������� �f�_�k�y�p�Z�� �i�j�h�l�b�\��

8,5 �f�_�k�y�p�_�\���� �b�� �i�h�e�g�h�_�� �������������� �i�j�h�l�b�\�� ������������ �q�_�j�_�a�� �h�^�b�g �]�h�^�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b����

�\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �>76�@���� �L�_�f�� �g�_�� �f�_�g�_�_���� �Z�d�l�m�Z�e�v�g�h��

�^�Z�e�v�g�_�c�r�_�_�� �b�a�m�q�_�g�b�_�� �b�� �i�h�^�l�\�_�j�`�^�_�g�b�_�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b��

�j�Z�a�j�Z�[�h�l�Z�g�g�h�]�h���k�i�h�k�h�[�Z�� 

�H�[�_�k�i�_�q�_�g�b�_�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�c�� �^�e�b�g�u�� �f�_�f�[�j�Z�g�h�a�g�h�c�� �q�Z�k�l�b�� �m�j�_�l�j�u �k��

�f�Z�d�k�b�f�Z�e�v�g�u�f���k�h�o�j�Z�g�_�g�b�_�f���m�j�_�l�j�Z�e�v�g�h�]�h���k�n�b�g�d�l�_�j�Z���y�\�e�y�_�l�k�y���h�^�g�b�f���b�a���h�k�g�h�\�g�u�o��
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�k�b�k�l�_�f�g�h�f�m���h�[�a�h�j�m���b���f�_�l�Z-�Z�g�Z�e�b�a�m���6���)�����0�X�Q�J�R�Y�D�Q���H�W���D�O�������d�Z�`�^�u�c���^�h�i�h�e�g�b�l�_�e�v�g�u�c��

�f�b�e�e�b�f�_�l�j�� �^�e�b�g�u�� �f�_�f�[�j�Z�g�h�a�g�h�c�� �q�Z�k�l�b�� �m�j�_�l�j�u�� �g�Z�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�c�� �F�J�L���I�@ 

�Z�k�k�h�p�b�b�j�h�\�Z�g�� �k�� �[�h�e�_�_�� �\�u�k�h�d�b�f�b�� �i�h�d�Z�a�Z�l�_�e�y�f�b�� �j�Z�g�g�_�]�h�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y��

�d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b�� �i�h�k�e�_�� �J�I�W�� ���H�R� ���������� 95%�>�B���� ��������-1,15; p<0,001) [259]. 

�D �Z�g�Z�e�h�]�b�q�g�h�f�m�� �\�u�\�h�^�m�� �i�j�b�o�h�^�y�l�� �\�� �j�Z�[�h�l�_�� �-���� �)�R�Q�V�H�F�D�� �H�W�� �D�O���� �± �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f��

�f�g�h�]�h�n�Z�d�l�h�j�g�h�]�h�� �e�h�]�b�k�l�b�q�_�k�d�h�]�h�� �Z�g�Z�e�b�a�Z�� �^�e�b�g�Z�� �f�_�f�[�j�Z�g�h�a�g�h�c�� �m�j�_�l�j�u�� �y�\�e�y�_�l�k�y��

�_�^�b�g�k�l�\�_�g�g�u�f�� �^�h�k�l�h�\�_�j�g�u�f�� �i�j�_�^�b�d�l�h�j�h�f�� �\�_�j�h�y�l�g�h�k�l�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h 

�g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b�� ���H�R� ��,830; 95%�>�B���� ����������-���������������� �I�j�b�� �a�g�Z�q�_�g�b�b�� �b�a�f�_�j�y�_�f�h�c��

�^�e�b�g�u���[�h�e�_�_���������f�f���j�b�k�d���b�g�d�h�g�l�b�g�_�g�p�b�b���k�h�k�l�Z�\�e�y�_�l�����������\���l�h���\�j�_�f�y�����d�Z�d���i�j�b���^�e�b�g�_��

�f�_�g�_�_���������f�f���j�b�k�d���\�h�a�j�Z�k�l�Z�_�l���^�h�����������>222�@�����<���k�\�y�a�b���k���i�h�e�m�q�_�g�g�u�f�b���j�_�a�m�e�v�l�Z�l�Z�f�b��

�Z�\�l�h�j�u�� �i�j�b�a�u�\�Z�x�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �^�Z�g�g�u�_�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�_�� �b�a�f�_�j�_�g�b�y�� �k�� �p�_�e�v�x��

�k�l�j�Z�l�b�n�b�d�Z�p�b�b�� �b�� �d�h�g�k�m�e�v�l�b�j�h�\�Z�g�b�y�� �i�Z�p�b�_�g�l�h�\�� �h�l�g�h�k�b�l�_�e�v�g�h�� �i�j�h�]�g�h�a�b�j�m�_�f�u�o��

�k�j�h�d�h�\���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���n�m�g�d�p�b�b���m�^�_�j�`�Z�g�b�y���f�h�q�b���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_�� 

�A�Z�^�g�y�y�� �j�_�d�h�g�k�l�j�m�d�p�b�y�� ���5�R�F�F�R�� �V�W�L�W�F�K���� �r�h�\�� �J�h�d�d�h���� �<�i�_�j�\�u�_�� �w�l�Z�� �l�_�o�g�b�d�Z��

�i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�Z�� �)�� �5�R�F�F�R�� �H�W�� �D�O���� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �I�J�I�W�� �>254�@���� �h�^�g�Z�d�h�� �g�Z�r�e�Z��

�r�b�j�h�d�h�_�� �i�j�b�f�_�g�_�g�b�_�� �i�j�b�� �f�Z�e�h�b�g�\�Z�a�b�\�g�u�o�� �W�J�I�W�� �b�� �J�:�J�I�W�� �>181, 253�@���� �F�_�l�h�^�b�d�Z��

�h�[�_�k�i�_�q�b�\�Z�_�l�� �a�Z�^�g�x�x�� �k�l�Z�[�b�e�b�a�Z�p�b�x�� �m�j�_�l�j�u�� �\�� �_�_�� �b�k�o�h�^�g�h�f�� �Z�g�Z�l�h�f�b�q�_�k�d�h�f�� �b��

�n�m�g�d�p�b�h�g�Z�e�v�g�h�f�� �k�h�k�l�h�y�g�b�b�� �\�� �f�Z�e�h�f�� �l�Z�a�m���� �m�f�_�g�v�r�Z�y�� �g�Z�l�y�`�_�g�b�_�� �i�j�b��

�n�h�j�f�b�j�h�\�Z�g�b�b�� �M�<�:���� �b�� �^�h�k�l�b�]�Z�_�l�k�y�� �i�m�l�_�f�� �g�Z�e�h�`�_�g�b�y�� �^�\�m�o�j�y�^�g�h�]�h�� �r�\�Z�� �f�_�`�^�m��

�h�k�l�Z�l�d�Z�f�b�� �n�Z�k�p�b�b�� �>�_�g�h�g�\�b�e�v�_���� �a�Z�^�g�_�c�� �k�l�_�g�d�h�c�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b��

�j�_�d�l�h�m�j�_�l�j�Z�e�v�g�h�c�� �f�u�r�p�_�c���� �I�j�b�� �w�l�h�f�� �\�� �r�h�\�� �g�_�� �a�Z�o�\�Z�l�u�\�Z�x�l�k�y�� �a�Z�^�g�y�y�� �k�l�_�g�d�Z��

�m�j�_�l�j�u���b�e�b���K�G�I. 

�I�_�j�_�^�g�b�c���i�_�j�b�m�j�_�l�j�Z�e�v�g�u�c���i�h�^�\�_�r�b�\�Z�x�s�b�c���r�h�\�����3�D�W�H�O���V�W�L�W�F�K�����r�h�\���I�Z�l�_�e�y���� 

�<�i�_�j�\�u�_���f�_�l�h�^�b�d�Z���i�_�j�_�^�g�_�c���k�m�k�i�_�g�a�b�b���M�<�:���h�i�b�k�Z�g�Z���3�����:�D�O�V�K���i�j�b���i�h�a�Z�^�b�e�h�g�g�h�f��

�^�h�k�l�m�i�_�� �>360�@���� �<�i�h�k�e�_�^�k�l�\�b�b�� �3�D�W�H�O�� �H�W�� �D�O���� �m�k�i�_�r�g�h�� �i�j�b�f�_�g�b�e�� �l�_�o�g�b�d�m�� �i�j�b�� �J�:�J�I�W��

[248�@���� �K�i�h�k�h�[�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �l�h�f���� �q�l�h�� �i�h�k�e�_�� �e�b�]�b�j�h�\�Z�g�b�y�� �>�<�D�� �k �k�h�o�j�Z�g�_�g�b�_�f��

�i�m�[�h-�i�j�h�k�l�Z�l�b�q�_�k�d�b�o�� �k�\�y�a�h�d�� �\�u�i�h�e�g�y�_�l�k�y�� �b�o�� �n�b�d�k�Z�p�b�y�� ��-�h�[�j�Z�a�g�u�f�� �r�\�h�f�� �d��

�g�Z�^�d�h�k�l�g�b�p�_�� �e�h�[�d�h�\�h�c�� �d�h�k�l�b�� �k�� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �m�f�_�j�_�g�g�h�c�� �k�l�_�i�_�g�b�� �g�Z�l�y�`�_�g�b�y��

�m�a�e�Z�� 



40 
 

�D�h�f�[�b�g�Z�p�b�y�� �i�_�j�_�^�g�_�c�� �k�m�k�i�_�g�a�b�b�� �k�� �a�Z�^�g�_�c�� �j�_�d�h�g�k�l�j�m�d�p�b�_�c�� Hurtes et al. 

�h�[�t�_�^�b�g�b�e�� �i�j�_�^�u�^�m�s�b�_�� �^�\�_�� �f�_�l�h�^�b�d�b���� �\�u�i�h�e�g�y�y�� �k�g�Z�q�Z�e�Z�� �r�h�\�� �I�Z�l�_�e�y���� �Z�� �i�h�k�e�_��

�m�^�Z�e�_�g�b�y�� �I�@ �± �r�h�\�� �J�h�d�d�h�� �>106�@���� �I�_�j�_�^�g�y�y�� �j�_�d�h�g�k�l�j�m�d�p�b�y�� �l�Z�d�`�_�� �f�h�`�_�l��

�\�u�i�h�e�g�y�l�v�k�y�� �i�h�k�e�_�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �M�<�:�� �>238�@���� �A�Z�q�Z�k�l�m�x�� �f�_�l�h�^�� �^�h�i�h�e�g�y�_�l�k�y��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�_�f���w�g�^�h�i�_�e�v�\�b�d�Z�e�v�g�h�c���n�Z�k�p�b�b���i�m�l�_�f���i�h�^�r�b�\�Z�g�b�y���k�l�_�g�h�d���f�h�q�_�\�h�]�h��

�i�m�a�u�j�y���d���e�Z�l�_�j�Z�e�v�g�u�f���k�l�_�g�d�Z�f���l�Z�a�Z���\���h�[�e�Z�k�l�b���k�m�o�h�`�b�e�v�g�h�c���^�m�]�b���>30].  

�K�l�Z�[�b�e�b�a�Z�p�b�y���M�<�:���i�h���l�_�o�g�b�d�_���$�5�9�8�6 �a�Z�d�e�x�q�Z�_�l�k�y���\���k�h�a�^�Z�g�b�b���e�Z�l�_�j�Z�e�v�g�h�c��

�n�b�[�j�h�f�u�r�_�q�g�h�c���f�m�n�l�u�����h�o�\�Z�l�u�\�Z�x�s�_�c���m�j�_�l�j�m���i�h���l�b�i�m���i�h�e�m�d�h�e�v�p�Z�����>�h�k�l�b�]�Z�_�l�k�y��

�i�m�l�_�f�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �k�e�h�`�g�h�]�h�� �r�\�Z���� �g�Z�q�b�g�Z�y�� �h�l�� �n�Z�k�p�b�b�� �>�_�g�h�g�\�b�e�v�_���� �a�Z�o�\�Z�l�u�\�Z�y��

�j�_�d�l�h�m�j�_�l�j�Z�e�v�g�m�x�� �f�u�r�p�m�� �b�� �f�_�^�b�Z�e�v�g�m�x�� �q�Z�k�l�v�� �f�u�r�p�u���� �i�h�^�g�b�f�Z�x�s�_�c�� �a�Z�^�g�b�c��

�i�j�h�o�h�^���� �b�� �a�Z�d�Z�g�q�b�\�Z�y�� �i�h�j�p�b�_�c�� �^�_�l�j�m�a�h�j�Z�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �<�� �h�k�g�h�\�_��

�l�_�o�g�b�d�b�� �e�_�`�b�l�� �i�j�b�g�p�b�i�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �^�h�h�i�_�j�Z�p�b�h�g�g�h�c�� �n�Z�k�p�b�Z�e�v�g�h-�f�u�r�_�q�g�h�c��

�Z�g�Z�l�h�f�b�b���f�Z�e�h�]�h���l�Z�a�Z [97]. 

�I�h�e�g�Z�y�� �Z�g�Z�l�h�f�b�q�_�k�d�Z�y�� �j�_�d�h�g�k�l�j�m�d�p�b�y�� �n�Z�k�p�b�Z�e�v�g�u�o�� �k�e�h�_�\�� �f�Z�e�h�]�h�� �l�Z�a�Z�� 

�3�R�U�S�L�J�O�L�D�� �H�W�� �D�O���� �i�j�_�^�k�l�Z�\�b�e�� �l�_�o�g�b�d�m�� �i�h�e�g�h�]�h�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �n�Z�k�p�b�Z�e�v�g�h�c��

�Z�g�Z�l�h�f�b�b�� �i�j�b�� �n�h�j�f�b�j�h�\�Z�g�b�b�� �M�<�:�� �\�� �o�h�^�_�� �J�:�J�I�W���� �\�d�e�x�q�Z�x�s�_�c�� �l�j�_�o�k�e�h�c�g�m�x��

�a�Z�^�g�x�x�� �j�_�d�h�g�k�l�j�m�d�p�b�x�� ���r�\�u�� �f�_�`�^�m�� �n�Z�k�p�b�_�c�� �>�_�g�h�g�\�b�e�v�_�� �b�� �f�_�^�b�Z�e�v�g�u�f��

�^�h�j�a�Z�e�v�g�u�f���r�\�h�f�����j�_�l�j�h�l�j�b�]�h�g�Z�e�v�g�h�c���n�Z�k�p�b�_�c���b���f�_�^�b�Z�e�v�g�u�f���^�h�j�a�Z�e�v�g�u�f���r�\�h�f����

�k�l�_�g�d�h�c���r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y���b���a�Z�^�g�_�c���q�Z�k�l�v�x���j�Z�[�^�h�k�n�b�g�d�l�_�j�Z�����b���^�\�m�o�k�e�h�c�g�m�x��

�i�_�j�_�^�g�x�x�� ���r�\�u�� �f�_�`�^�m�� �i�_�j�_�^�g�b�f�b�� �i�h�j�p�b�y�f�b�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b��

�i�_�j�b�m�j�_�l�j�Z�e�v�g�u�f�b�� �l�d�Z�g�y�f�b�� �f�_�`�^�m�� �m�j�_�l�j�h�c�� �b�� �>�<�D���� �\�b�k�p�_�j�Z�e�v�g�u�f�b�� �b��

�i�Z�j�b�_�l�Z�e�v�g�u�f�b���e�b�k�l�d�Z�f�b���w�g�^�h�i�_�e�v�\�b�d�Z�e�v�g�h�c���n�Z�k�p�b�b�����>346]. 

�B���:���� �:�[�h�y�g�� �k�� �k�h�Z�\�l�h�j�Z�f�b�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�b�� �f�h�^�b�n�b�p�b�j�h�\�Z�g�g�m�x��

�r�_�k�l�b�r�Z�]�h�\�m�x�� �f�_�l�h�^�b�d�m�� �i�h�e�g�h�c�� �l�Z�a�h�\�h�c�� �j�_�d�h�g�k�l�j�m�d�p�b�b���� �i�h�a�\�h�e�b�\�r�m�x�� �^�h�k�l�b�q�v��

�i�h�e�g�h�c�� �d�h�g�l�b�g�_�g�p�b�b�� �i�h�k�e�_�� �m�^�Z�e�_�g�b�y�� �m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z�� �m�� �������� �i�Z�p�b�_�g�l�h�\����

�H�k�g�h�\�g�u�f�b���l�_�o�g�b�q�_�k�d�b�f�b���i�j�b�_�f�Z�f�b���^�Z�g�g�h�c���l�_�o�g�b�d�b���y�\�e�y�x�l�k�y�����k�h�o�j�Z�g�_�g�b�_���\�m�Z�e�b��

�:�n�j�h�^�b�l�u�� �[�_�a�� �j�Z�k�k�_�q�_�g�b�y�� �\�g�m�l�j�b�l�Z�a�h�\�h�c�� �n�Z�k�p�b�b���� �k�h�o�j�Z�g�_�g�b�_�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h��

�i�m�a�u�j�y�� �b�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �^�e�b�g�u�� �m�j�_�l�j�u���� �\�u�i�h�e�g�_�g�b�_�� �a�Z�^�g�_�c�� �b�� �i�_�j�_�^�g�_�c�� �l�Z�a�h�\�h�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b�����\�h�k�k�l�Z�g�h�\�e�_�g�b�_���Z�g�]�m�e�y�p�b�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y���>59]. 
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�:�\�l�h�j�u�� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o�� �o�b�j�m�j�]�b�q�_�k�d�b�o�� �l�_�o�g�b�d�� �j�_�d�h�g�k�l�j�m�d�p�b�b��

�n�Z�k�p�b�Z�e�v�g�u�o�� �k�l�j�m�d�l�m�j�� �k�h�h�[�s�Z�x�l�� �h�� �i�j�_�\�h�k�o�h�^�g�u�o�� �j�_�a�m�e�v�l�Z�l�Z�o�� �k�\�h�b�o�� �f�_�l�h�^�b�d�� �k�h��

�k�g�b�`�_�g�b�_�f�� �q�b�k�e�Z�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b�� �m�e�m�q�r�_�g�b�_�f�� �i�h�d�Z�a�Z�l�_�e�_�c��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �d�h�g�l�b�g�_�g�p�b�b���� �<�f�_�k�l�_�� �k�� �l�_�f���� �i�j�b�� �\�Z�e�b�^�b�a�Z�p�b�b���^�Z�g�g�u�o���k�i�h�k�h�[�h�\�� �\��

�^�j�m�]�b�o���d�e�b�g�b�d�Z�o���i�h�e�m�q�_�g�u���i�j�h�l�b�\�h�j�_�q�b�\�u�_���j�_�a�m�e�v�l�Z�l�u���k�h���a�g�Z�q�b�l�_�e�v�g�h���o�m�^�r�b�f�b��

�i�h�d�Z�a�Z�l�_�e�y�f�b�� �>252�@���� �G�Z�i�j�b�f�_�j���� �^�\�Z�� �i�j�h�\�_�^�_�g�g�u�o�� �i�j�h�k�i�_�d�l�b�\�g�u�o��

�j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �h�p�_�g�b�\�Z�x�s�b�o�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �a�Z�^�g�_�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b���� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �h�l�k�m�l�k�l�\�b�_�� �i�j�_�b�f�m�s�_�k�l�\�� �\�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�b��

�j�Z�g�g�_�c�� �d�h�g�l�b�g�_�g�p�b�b�� �\�� �k�j�Z�\�g�_�g�b�b�� �k�h�� �k�l�Z�g�^�Z�j�l�g�h�c�� �l�_�o�g�b�d�h�c�� �>181, 255]. 

�K�j�Z�\�g�b�l�_�e�v�g�u�c�� �Z�g�Z�e�b�a�� �j�_�a�m�e�v�l�Z�l�h�\�� �J�I�W�� �\�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b��

M. �0�H�Q�R�Q�� �H�W�� �D�O���� �l�Z�d�`�_�� �g�_�� �\�u�y�\�b�e�� �^�h�k�l�h�\�_�j�g�u�o�� �j�Z�a�e�b�q�b�c�� �\�� �i�h�d�Z�a�Z�l�_�e�y�o�� �i�h�e�g�h�]�h��

�m�^�_�j�`�Z�g�b�y�� �f�h�q�b���m�� �i�Z�p�b�_�g�l�h�\�� �k�� �d�h�f�[�b�g�b�j�h�\�Z�g�g�h�c���i�_�j�_�^�g�_�a�Z�^�g�_�c���j�_�d�h�g�k�l�j�m�d�p�b�_�c��

�M�<�:���b���k�l�Z�g�^�Z�j�l�g�h�c���f�_�l�h�^�b�d�h�c���± �������b���������������������b���������������������b���������������������b�����������g�Z��

�����������������b���������k�m�l�d�b�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�����S�!�����������>108�@�����I�h �f�g�_�g�b�x���-��-U. Stolzenburg et al. 

�\�u�i�h�e�g�_�g�b�_�� �i�_�j�_�^�g�_�c�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �k�h�� �r�\�h�f�� �I�Z�l�_�e�y�� �g�_�w�n�n�_�d�l�b�\�g�h�� �b�� �g�_��

�i�j�b�\�h�^�b�l�� �d�� �m�e�m�q�r�_�g�b�x�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b�� �i�h�k�e�_�� �J�:�J�I�W�� �>189�@���� �<�� �k�\�h�x��

�h�q�_�j�_�^�v�����0�����1�R�J�X�F�K�L���H�W���D�O�����m�l�\�_�j�`�^�Z�x�l�����q�l�h���i�_�j�_�^�g�y�y���k�m�k�i�_�g�a�b�y���q�_�j�_�a���g�Z�^�d�h�k�l�g�b�p�m��

�e�h�[�d�h�\�h�c �d�h�k�l�b�� �i�j�b�� �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �i�h�a�Z�^�b�e�h�g�g�h�]�h�� �^�h�k�l�m�i�Z�� �i�h�a�\�h�e�y�_�l�� �m�e�m�q�r�b�l�v��

�i�h�d�Z�a�Z�l�_�e�b�� �j�Z�g�g�_�]�h�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �q�_�j�_�a�� ���� �f�_�k�y�p�� ���������� �i�j�h�l�b�\ 53%, p=0,029), 

3 �f�_�k�y�p�Z�� ���������� �i�j�h�l�b�\ ���������� �S� �������������� �b 6 �f�_�k�y�p�_�\�� ���������� �i�j�h�l�b�\ 100%, p=0,02), 

�g�h �q�_�j�_�a�� ������ �f�_�k�y�p�_�\�� �^�Z�g�g�u�_�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�_ �j�Z�a�e�b�q�b�y�� �h�l�k�m�l�k�l�\�m�x�l�� ����������

�i�j�h�l�b�\ 100%, p=0,313) [93].  

�<�f�_�k�l�_�� �k�� �l�_�f���� �\�� �i�h�b�k�d�Z�o�� �b�^�_�Z�e�v�g�h�]�h�� �k�i�h�k�h�[�Z�� �\�u�i�h�e�g�_�g�b�y�� �J�I�W�� �b��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �n�Z�k�p�b�Z�e�v�g�h�c�� �Z�g�Z�l�h�f�b�b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �k�� �p�_�e�v�x�� �m�e�m�q�r�_�g�b�y��

�n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �g�_�h�[�o�h�^�b�f�h�� �i�h�f�g�b�l�v�� �h�[�� �h�g�d�h�e�h�]�b�q�_�k�d�h�c��

�w�n�n�_�d�l�b�\�g�h�k�l�b�����d�Z�d���h�k�g�h�\�h�i�h�e�Z�]�Z�x�s�_�f���i�j�b�g�p�b�i�_���o�b�j�m�j�]�b�q�_�k�d�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z����

�<�� �q�Z�k�l�g�h�k�l�b����M. �6�U�R�X�J�L�� �H�W�� �D�O���� �\�� �i�j�h�k�i�_�d�l�b�\�g�h�f�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b��

�^�_�f�h�g�k�l�j�b�j�m�x�l���� �q�l�h�� �k�h�o�j�Z�g�_�g�b�_�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �i�j�b�� �J�I�W�� �i�j�b�\�h�^�b�l�� �d��

�m�\�_�e�b�q�_�g�b�x�� �q�b�k�e�Z�� �r�_�_�q�g�h�]�h�� �I�O�D�� ���������� �i�j�h�l�b�\�� �������� �S� ������������ �b�� �g�_�� �m�e�m�q�r�Z�_�l��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�_ �m�^�_�j�`�Z�g�b�_�� �f�h�q�b�� �>352�@���� �<�� �d�j�m�i�g�h�f�� �k�b�k�l�_�f�Z�l�b�q�_�k�d�h�f�� �h�[�a�h�j�_��
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M. �%�H�O�O�D�Q�J�L�Q�R���H�W���D�O�����k�h�h�[�s�Z�x�l���h���i�h�\�u�r�_�g�b�b���q�Z�k�l�h�l�u���h�[�g�Z�j�m�`�_�g�b�y���I�O�D���\���h�[�e�Z�k�l�b��

�h�k�g�h�\�Z�g�b�y�� �i�j�h�k�l�Z�l�u�� �i�j�b���b�k�i�h�e�v�a�h�\�Z�g�b�b���r�_�c�d�h�k�[�_�j�_�]�Z�x�s�_�c�� �l�_�o�g�b�d�b���J�I�W�� �± 4,9% 

�i�j�h�l�b�\���������������\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_�����S���������������>323�@�����<���k�\�y�a�b���k���q�_�f�����B���B�����;�_�e�h�m�k�h�\���k��

�k�h�Z�\�l�h�j�Z�f�b�� �j�_�d�h�f�_�g�^�m�x�l�� �b�a�[�b�j�Z�l�_�e�v�g�h�� �i�h�^�o�h�^�b�l�v�� �d�� �i�j�b�f�_�g�_�g�b�x�� �^�Z�g�g�h�c��

�f�_�l�h�^�b�d�b���� �h�j�b�_�g�l�b�j�m�y�k�v�� �g�Z�� �g�Z�e�b�q�b�_�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o�� �n�Z�d�l�h�j�h�\�� �j�b�k�d�Z�� �I�O�D��

���f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�_���b���Z�]�j�_�k�k�b�\�g�u�_���h�i�m�o�h�e�b�����i�j�b���h�l�[�h�j�_���i�Z�p�b�_�g�l�h�\���>37]. 

�G�_�d�h�l�h�j�u�_�� �i�j�_�^�k�l�Z�\�e�_�g�g�u�_�� �l�_�o�g�b�d�b�� �y�\�e�y�x�l�k�y�� �l�j�m�^�g�h�� �\�h�k�i�j�h�b�a�\�h�^�b�f�u�f�b����

�d�Z�d���� �g�Z�i�j�b�f�_�j���� �l�h�l�Z�e�v�g�Z�y�� �a�Z�^�g�y�y�� �l�j�_�o�k�e�h�c�g�Z�y�� �Z�g�Z�l�h�f�b�q�_�k�d�Z�y�� �j�_�d�h�g�k�l�j�m�d�p�b�y����

�K�l�j�m�d�l�m�j�u�� �a�Z�^�g�_�c�� �q�Z�k�l�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �m�j�_�l�j�u�� �a�Z�q�Z�k�l�m�x�� �k�e�h�`�g�h��

�^�b�n�n�_�j�_�g�p�b�j�h�\�Z�l�v �^�j�m�]�� �h�l�� �^�j�m�]�Z�� �b�� �i�j�Z�d�l�b�q�_�k�d�b�� �g�_�\�h�a�f�h�`�g�h�� �b�o�� �h�[�g�Z�j�m�`�b�l�v�� �\�g�_��

�j�h�[�h�l�b�q�_�k�d�h�c�� �l�j�_�o�f�_�j�g�h�c�� �\�b�a�m�Z�e�b�a�Z�p�b�b���� �D�j�h�f�_�� �l�h�]�h���� �h�l�^�_�e�v�g�u�_�� �f�_�l�h�^�b�d�b����

�g�Z�i�j�b�f�_�j���� �k�h�o�j�Z�g�_�g�b�_�� �p�_�e�h�k�l�g�h�k�l�b�� �\�g�m�l�j�b�l�Z�a�h�\�h�c�� �n�Z�k�p�b�b�� �b�� �i�m�[�h�i�j�h�k�l�Z�l�b�q�_�k�d�b�o��

�k�\�y�a�h�d���� �l�_�o�g�b�q�_�k�d�b �l�y�`�_�e�h�� �\�u�i�h�e�g�b�f�u�� �i�j�b�� �h�k�m�s�_�k�l�\�e�_�g�b�b�� �h�l�d�j�u�l�h�]�h��

�i�h�a�Z�^�b�e�h�g�g�h�]�h���^�h�k�l�m�i�Z�� 

�>�h�k�l�m�i�g�u�_�� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �j�_�a�m�e�v�l�Z�l�u�� �]�_�l�_�j�h�]�_�g�g�h�c�� �]�j�m�i�i�u��

�b�k�k�e�_�^�h�\�Z�g�b�c�� �g�_�� �i�h�a�\�h�e�y�x�l�� �k�^�_�e�Z�l�v�� �h�^�g�h�a�g�Z�q�g�u�c�� �\�u�\�h�^�� �h�[�� �w�n�n�_�d�l�b�\�g�h�k�l�b��

�j�Z�a�e�b�q�g�u�o�� �k�i�h�k�h�[�h�\�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �k�l�j�m�d�l�m�j�� �f�Z�e�h�]�h�� �l�Z�a�Z���� �K�k�u�e�Z�y�k�v�� �g�Z��

�i�j�h�l�b�\�h�j�_�q�b�\�u�_�� �^�Z�g�g�u�_���� �(�$�8�� �g�_�� �f�h�`�_�l�� �^�Z�l�v�� �^�h�k�l�h�\�_�j�g�u�o�� �j�_�d�h�f�_�g�^�Z�p�b�c�� �i�h��

�i�j�Z�d�l�b�q�_�k�d�h�f�m���i�j�b�f�_�g�_�g�b�x���\�u�r�_�h�i�b�k�Z�g�g�u�o���f�_�l�h�^�b�d���>155]. 

�>�h�k�l�h�\�_�j�g�h�� �m�k�l�Z�g�h�\�e�_�g�u�� �f�g�h�]�b�_�� �i�j�_�^�b�d�l�h�j�u�� �j�b�k�d�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h��

�g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �m�� �[�h�e�v�g�u�o�� �J�I�@���� �l�Z�d�b�_�� �d�Z�d�� �\�h�a�j�Z�k�l���� �B�F�L���� �h�[�t�_�f�� �I�@����

�k�h�i�m�l�k�l�\�m�x�s�b�_�� �a�Z�[�h�e�_�\�Z�g�b�y���� �h�i�u�l�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �[�j�b�]�Z�^�u�� �b�� �b�k�i�h�e�v�a�m�_�f�u�_��

�l�_�o�g�b�d�b�� �h�i�_�j�Z�p�b�b���� �G�h�� �^�h�� �k�b�o �i�h�j�� �h�k�l�Z�x�l�k�y�� �g�_�y�k�g�u�f�b�� �Z�g�Z�l�h�f�b�q�_�k�d�b�_�� �b��

�n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �f�_�o�Z�g�b�a�f�u�� �j�Z�a�\�b�l�b�y�� �g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�h�k�e�_�� �J�I�W���� �K�q�b�l�Z�_�l�k�y����

�q�l�h�� �f�_�o�Z�g�b�q�_�k�d�h�_�� �i�h�\�j�_�`�^�_�g�b�_�� �f�u�r�_�q�g�u�o�� �k�l�j�m�d�l�m�j�� �b�� �n�Z�k�p�b�Z�e�v�g�u�o�� �h�[�h�e�h�q�_�d����

�m�^�_�j�`�b�\�Z�x�s�b�o�� �r�_�c�d�m�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �m�j�_�l�j�m�� �b�� �m�j�_�l�j�Z�e�v�g�u�c�� �k�n�b�g�d�l�_�j�� �\��

�_�^�b�g�h�f �d�h�f�i�e�_�d�k�_���� �i�j�b�\�h�^�b�l�� �d�� �g�_�k�i�h�k�h�[�g�h�k�l�b�� �Z�^�_�d�\�Z�l�g�h�]�h�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�j�b��

�i�h�\�u�r�_�g�b�b�� �\�g�m�l�j�b�[�j�x�r�g�h�]�h�� �^�Z�\�e�_�g�b�y���� �O�b�j�m�j�]�b�q�_�k�d�h�_�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_��

�i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�c���Z�g�Z�l�h�f�b�b���f�Z�e�h�]�h���l�Z�a�Z���b���g�Z�i�j�Z�\�e�_�g�h���g�Z���j�_�r�_�g�b�_���^�Z�g�g�h�c���a�Z�^�Z�q�b��

�k���p�_�e�v�x���f�Z�d�k�b�f�Z�e�v�g�h�c���k�l�Z�[�b�e�b�a�Z�p�b�b���i�m�a�u�j�g�h-�m�j�_�l�j�Z�e�v�g�h�]�h���d�h�f�i�e�_�d�k�Z���� 
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�>�j�m�]�Z�y�� �]�b�i�h�l�_�a�Z�� �j�Z�a�\�b�l�b�y�� �g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�h�k�e�_�� �J�I�W�� �k�\�y�a�Z�g�Z�� �k��

�g�Z�j�m�r�_�g�b�_�f�� �b�g�g�_�j�\�Z�p�b�b�� �m�j�_�l�j�Z�e�v�g�h�]�h�� �j�Z�[�^�h�k�n�b�g�d�l�_�j�Z�� �\�k�e�_�^�k�l�\�b�_�� �i�h�\�j�_�`�^�_�g�b�y��

�Z�\�l�h�g�h�f�g�u�o�� �g�_�j�\�h�\���� �b�^�m�s�b�o�� �\�^�h�e�v�� �Z�i�_�d�k�Z�� �i�j�h�k�l�Z�l�u���� �b�� �a�Z�^�g�_�e�Z�l�_�j�Z�e�v�g�u�o�� �K�G�I 

[110, 231�@���� �>�_�c�k�l�\�b�l�_�e�v�g�h���� �i�j�_�p�b�a�b�h�g�g�Z�y�� �Z�i�b�d�Z�e�v�g�Z�y�� �^�b�k�k�_�d�p�b�y�� �b�� �f�Z�d�k�b�f�Z�e�v�g�h�_��

�k�h�o�j�Z�g�_�g�b�_�� �K�G�I �\�� �[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�_�\�� �i�h�a�\�h�e�y�x�l�� �b�a�[�_�`�Z�l�v�� �i�j�h�[�e�_�f�� �k��

�f�h�q�_�b�k�i�m�k�d�Z�g�b�_�f�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_���� �I�j�b�� �w�l�h�f�� �^�Z�`�_�� �g�_�a�g�Z�q�b�l�_�e�v�g�h�_��

�e�Z�l�_�j�Z�e�v�g�h�_�� �g�Z�l�y�`�_�g�b�_�� �b�e�b�� �l�_�i�e�h�\�h�_�� �\�h�a�^�_�c�k�l�\�b�_�� �f�h�g�h�i�h�e�y�j�g�h�c�� �d�h�Z�]�m�e�y�p�b�_�c �g�Z��

�k�h�k�m�^�b�k�l�h-�g�_�j�\�g�u�_�� �k�l�j�m�d�l�m�j�u �i�j�b�\�h�^�b�l�� �d�� �j�Z�a�\�b�l�b�x�� �g�_�c�j�h�i�Z�l�b�b�� �b�� �k�g�b�`�_�g�b�x��

�i�h�d�Z�a�Z�l�_�e�_�c���j�Z�g�g�_�c���d�h�g�l�b�g�_�g�p�b�b���>313, 330].  

�?�s�_�� �h�^�g�b�f�� �i�j�_�^�j�Z�k�i�h�e�Z�]�Z�x�s�b�f�� �n�Z�d�l�h�j�h�f�� �j�Z�a�\�b�l�b�y�� �g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b��

�f�h�`�_�l�� �y�\�e�y�l�v�k�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c�� �i�_�j�b�m�j�_�l�j�Z�e�v�g�u�c�� �n�b�[�j�h�a���� �7�X�\�J�X�Q�� �H�W�� �D�O���� �\��

�k�\�h�z�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �^�Z�g�g�u�o�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �F�J�L�� �f�Z�e�h�]�h�� �l�Z�a�Z��

�\�u�y�\�b�e�� �g�Z�e�b�q�b�_�� �i�_�j�b�m�j�_�l�j�Z�e�v�g�h�]�h�� �n�b�[�j�h�a�Z�� �m�� �\�k�_�o�� ������ �������������� �i�Z�p�b�_�g�l�h�\����

�k�l�j�Z�^�Z�x�s�b�o�� �g�_�^�_�j�`�Z�g�b�_�f�� �f�h�q�b�� �i�h�k�e�_�� �J�I�W���� �<�� �l�h�� �`�_�� �\�j�_�f�y�� �\�� �]�j�m�i�i�_�� �f�m�`�q�b�g�� �k��

�i�h�e�g�h�c�� �d�h�g�l�b�g�_�g�p�b�_�c�� �^�Z�g�g�Z�y�� �i�Z�l�h�e�h�]�b�y�� �k�n�b�g�d�l�_�j�Z�� �\�k�l�j�_�q�Z�e�Z�k�v �e�b�r�v �\�� �q�_�l�u�j�_�o��

�k�e�m�q�Z�y�o���b�a�������������������������S�����������������>306].  

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �g�Z�e�b�q�b�_�� �[�h�e�v�r�h�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �j�Z�a�e�b�q�g�u�o�� �o�b�j�m�j�]�b�q�_�k�d�b�o��

�k�i�h�k�h�[�h�\�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b���� �f�h�^�b�n�b�d�Z�p�b�c�� �k�h�o�j�Z�g�_�g�b�y�� �b��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �n�Z�k�p�b�Z�e�v�g�h�c�� �Z�g�Z�l�h�f�b�b�� �f�Z�e�h�]�h�� �l�Z�a�Z���� �k�m�k�i�_�g�a�b�b�� �b�� �k�l�Z�[�b�e�b�a�Z�p�b�b��

�m�j�_�l�j�h�i�m�a�u�j�g�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�[�� �h�l�k�m�l�k�l�\�b�b�� �h�i�l�b�f�Z�e�v�g�h�]�h��

�\�Z�j�b�Z�g�l�Z���� �G�_�h�[�o�h�^�b�f�u�� �^�Z�e�v�g�_�c�r�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �i�h�k�\�y�s�_�g�g�u�_�� �j�Z�a�j�Z�[�h�l�d�_��

�g�h�\�u�o�� �l�_�o�g�b�d�� �b�� �\�Z�e�b�^�Z�p�b�b�� �m�`�_�� �b�a�\�_�k�l�g�u�o�� �f�_�l�h�^�b�d�� �k�� �d�h�f�i�e�_�d�k�g�h�c�� �h�p�_�g�d�h�c�� �b�o��

�w�n�n�_�d�l�b�\�g�h�k�l�b�����\�h�k�i�j�h�b�a�\�h�^�b�f�h�k�l�b���b���h�g�d�h�e�h�]�b�q�_�k�d�h�c���[�_�a�h�i�Z�k�g�h�k�l�b�� 

 

���������B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_���h�k�e�h�`�g�_�g�b�y���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�_���h�k�e�h�`�g�_�g�b�_���± �e�x�[�h�_���h�l�d�e�h�g�_�g�b�_���h�l���g�h�j�f�Z�e�v�g�h�]�h���l�_�q�_�g�b�y��

�h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z���\�g�_���a�Z�\�b�k�b�f�h�k�l�b���h�l���i�j�b�q�b�g�u���b���f�_�o�Z�g�b�a�f�Z���_�]�h���j�Z�a�\�b�l�b�y����

�\�h�a�g�b�d�Z�x�s�_�_���\�h���\�j�_�f�_�g�b���f�_�`�^�m���j�Z�a�j�_�a�h�f���d�h�`�b���b���_�_���m�r�b�\�Z�g�b�_�f���>265].  
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�K�b�k�l�_�f�u�� �h�l�q�_�l�g�h�k�l�b�� �h�[�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �g�_�`�_�e�Z�l�_�e�v�g�u�o�� �y�\�e�_�g�b�y�o��

�h�[�_�k�i�_�q�b�\�Z�x�l�� �h�k�g�h�\�m�� �^�e�y�� �i�h�\�u�r�_�g�b�y�� �d�Z�q�_�k�l�\�Z�� �h�[�m�q�_�g�b�y�� �b�� �d�e�b�g�b�q�_�k�d�b�o��

�b�k�k�e�_�^�h�\�Z�g�b�c�� �b�� �\�� �b�^�_�Z�e�v�g�h�f�� �\�Z�j�b�Z�g�l�_�� �^�h�e�`�g�u�� �i�_�j�_�^�Z�\�Z�l�v�� �\�k�x�� �b�g�n�h�j�f�Z�p�b�x����

�b�f�_�x�s�m�x�� �h�l�g�h�r�_�g�b�_�� �d�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�h�c�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �i�Z�p�b�_�g�l�Z���� �K�� �j�h�k�l�h�f��

�h�k�\�_�^�h�f�e�_�g�g�h�k�l�b�� �i�Z�p�b�_�g�l�h�\�� �h�� �k�l�j�m�d�l�m�j�_�� �b�� �q�Z�k�l�h�l�_�� �\�h�a�f�h�`�g�u�o��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �^�Z�g�g�u�_�� �h�l�q�_�l�u�� �i�j�b�\�e�_�d�Z�x�l�� �\�k�_�� �[�h�e�v�r�_�_��

�\�g�b�f�Z�g�b�_���� �B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_�� �k�h�[�u�l�b�y�� �g�Z�i�j�y�f�m�x�� �d�h�j�j�_�e�b�j�m�x�l�� �k�� �q�Z�k�l�h�l�h�c��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c���� �\�h�a�f�h�`�g�u�f�b�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�b�f�b��

�a�Z�l�j�Z�l�Z�f�b�� �b�� �h�l�j�Z�`�Z�x�l�k�y�� �g�Z�� �d�Z�q�_�k�l�\�_�� �`�b�a�g�b�� �[�h�e�v�g�h�]�h���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y��

�b�k�i�h�e�v�a�m�_�f�u�f���f�_�l�h�^�h�f���k�h�h�[�s�_�g�b�y���h�[���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�y�o���y�\�e�y�x�l�k�y��

�h�i�_�j�Z�p�b�h�g�g�u�_�� �h�l�q�_�l�u���� �H�^�g�Z�d�h�� �i�h�k�e�_�^�g�b�_�� �k�m�[�t�_�d�l�b�\�g�u���� �i�h�^�\�_�j�`�_�g�u�� �a�Z�g�b�`�_�g�b�x��

�^�Z�g�g�u�o�� �b�� �k�h�^�_�j�`�Z�l�� �j�Z�a�g�h�j�h�^�g�u�_�� �h�i�j�_�^�_�e�_�g�b�y���� �k�b�k�l�_�f�Z�l�b�a�Z�p�b�y�� �b�� �b�g�l�_�j�i�j�_�l�Z�p�b�y��

�d�h�l�h�j�u�o���a�Z�l�j�m�^�g�b�l�_�e�v�g�Z���>286]. 

�R�b�j�h�d�h���b�k�i�h�e�v�a�m�_�f�Z�y���\���d�e�b�g�b�q�_�k�d�h�c���i�j�Z�d�l�b�d�_���d�e�Z�k�k�b�n�b�d�Z�p�b�y���h�k�e�h�`�g�_�g�b�c����

�i�j�_�^�e�h�`�_�g�g�Z�y��Pierre-Alain Clavien �b�� Daniel Dindo���� �h�j�b�_�g�l�b�j�h�\�Z�g�Z�� �g�Z��

�k�l�j�Z�l�b�n�b�d�Z�p�b�x�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b�� �g�_�� �f�h�`�_�l�� �Z�^�_�d�\�Z�l�g�h��

�b�k�i�h�e�v�a�h�\�Z�l�v�k�y���^�e�y���h�p�_�g�d�b���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o���k�h�[�u�l�b�c���>286]. EAU �j�_�d�h�f�_�g�^�m�_�l��

�^�e�y�� �]�j�Z�^�Z�p�b�b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �i�j�b�f�_�g�y�l�v�� �i�j�_�^�e�h�`�_�g�g�m�x�� �\��

2019 �]�h�^�m�� �d�e�Z�k�k�b�n�b�d�Z�p�b�x�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �g�_�`�_�e�Z�l�_�e�v�g�u�o�� �y�\�e�_�g�b�c��

Intraoperative Adverse Incident Classification by the European Association of Urology 

(EAUiaiC������ �H�i�j�h�k�� �k�j�_�^�b�� �w�d�k�i�_�j�l�h�\�� �^�_�f�h�g�k�l�j�b�j�m�_�l���� �q�l�h�� �i�h�k�e�_�^�g�y�y�� �h�l�e�b�q�Z�_�l�k�y��

�e�h�]�b�q�g�h�k�l�v�x���� �i�j�h�k�l�h�l�h�c�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �b�� �\�h�k�i�j�h�b�a�\�_�^�_�g�b�y���� �q�l�h�� �\�� �k�j�Z�\�g�_�g�b�b�� �k��

�l�j�_�f�y�� �b�f�_�x�s�b�f�b�k�y�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�f�b�� �f�_�l�h�^�b�d�Z�f�b�� �^�_�e�Z�_�l�� �_�_�� �i�h�e�_�a�g�u�f�� �b��

�g�Z�^�_�`�g�u�f���b�g�k�l�j�m�f�_�g�l�h�f���h�p�_�g�d�b���o�h�^�Z���h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z���>192].  

�K�h�]�e�Z�k�g�h�� �e�b�l�_�j�Z�l�m�j�g�u�f�� �^�Z�g�g�u�f���� �q�Z�k�l�h�l�Z�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c��

�J�I�W�� �\�Z�j�v�b�j�m�_�l�� �\�� �r�b�j�h�d�b�o�� �i�j�_�^�_�e�Z�o�� �b�� �a�Z�\�b�k�b�l�� �h�l�� �Z�g�Z�l�h�f�b�q�_�k�d�b�o�� �h�k�h�[�_�g�g�h�k�l�_�c�� �b��

�d�h�f�h�j�[�b�^�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �i�Z�p�b�_�g�l�Z���� �h�i�u�l�Z�� �o�b�j�m�j�]�Z�� �b�� �\�u�[�j�Z�g�g�h�]�h�� �h�i�_�j�Z�l�b�\�g�h�]�h��

�^�h�k�l�m�i�Z���>155]. 

A�����2�O�L�Y�H�U�R���H�W���D�O�����\���g�_�^�Z�\�g�_�f���j�_�l�j�h�k�i�_�d�l�b�\�g�h�f���h�^�g�h�p�_�g�l�j�h�\�h�f���b�k�k�e�_�^�h�\�Z�g�b�b����

�Z�g�Z�e�b�a�b�j�m�x�s�_�f�� �h�i�u�l�� ���������� �J�I�W���� �k�h�h�[�s�Z�x�l�� �h�� ������ �������������� �k�e�m�q�Z�y�o��
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�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c���� �b�a�� �d�h�l�h�j�u�o�� ������ ���������������� �k�h�h�l�\�_�l�k�l�\�h�\�Z�e�b��

I �k�l�_�i�_�g�b���d�e�Z�k�k�b�n�b�d�Z�p�b�b���(�$�8�L�D�L�&��������������,5%), 2 (5%), 2 (5%), 2 (5%) �± II , III , IV�:���b��

IVB �k�l�_�i�_�g�b���� �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �B�a�� ������ �j�Z�a�\�b�\�r�b�o�k�y�� �h�k�e�h�`�g�_�g�b�c�� ���� ���������� �k�e�m�q�Z�y��

�h�l�g�_�k�_�g�u�� �d�� �Z�g�_�k�l�_�a�b�h�e�h�]�b�q�_�k�d�b�f�� �h�k�e�h�`�g�_�g�b�y�f���� ������ ������������ �\�h�a�g�b�d�e�b�� �g�Z�� �w�l�Z�i�_��

�j�Z�k�r�b�j�_�g�g�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �b�� ������ ������������ �± �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b���� �I�Z�p�b�_�g�l�u�� �k�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�b�� �h�k�e�h�`�g�_�g�b�y�f�b�� �[�u�e�b��

�^�h�k�l�h�\�_�j�g�h���k�l�Z�j�r�_���������������e�_�l���i�j�h�l�b�\�������������e�_�l�� �S� �������������b���b�f�_�e�b���[�h�e�_�_���\�u�k�h�d�b�c���B�F�L��

(27�������i�j�h�l�b�\������������ �S� �������������\���k�j�Z�\�g�_�g�b�b���k���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�h�c���[�h�e�v�g�u�o���>87].  

�<�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �&���� �6�L�H�F�K��et al������ �h�k�g�h�\�Z�g�g�h�f�� �g�Z�� �j�_�a�m�e�v�l�Z�l�Z�o�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h��

�e�_�q�_�g�b�y�� ���������� �[�h�e�v�g�u�o�� �J�I�@���� �i�h�d�Z�a�Z�g�h���� �q�l�h�� �i�Z�p�b�_�g�l�u�� �k�� �d�Z�j�^�b�h�\�Z�k�d�m�e�y�j�g�u�f�b��

���H�J=1,78; �S� ���������������b���o�j�h�g�b�q�_�k�d�b�f�b���e�_�]�h�q�g�u�f�b���a�Z�[�h�e�_�\�Z�g�b�y�f�b�����H�J� 3,29; p=0,007) 

�b�f�_�x�l�� �i�h�\�u�r�_�g�g�u�c�� �j�b�k�d�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �b�� �j�Z�g�g�b�o�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c���� �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v, �d�j�h�\�h�l�_�q�_�g�b�y�� �b�� �\�_�g�h�a�g�h�c�� �l�j�h�f�[�h�w�f�[�h�e�b�b�� �>122]. 

�H�`�b�j�_�g�b�_�� �l�Z�d�`�_�� �y�\�e�y�_�l�k�y�� �g�_�a�Z�\�b�k�b�f�u�f�� �i�j�_�^�b�d�l�h�j�h�f�� �m�\�_�e�b�q�_�g�b�y�� �q�Z�k�l�h�l�u��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c���� �\�� �l�h�f�� �q�b�k�e�_�� �l�Z�d�b�o�� �j�_�^�d�b�o���� �d�Z�d�� �j�Z�[�^�h�f�b�h�e�b�a�� �b��

�i�h�\�j�_�`�^�_�g�b�_���i�_�j�b�n�_�j�b�q�_�k�d�b�o���g�_�j�\�h�\���>138].  

�H�i�u�l�� �o�b�j�m�j�]�Z�� �y�\�e�y�_�l�k�y�� �\�Z�`�g�u�f�� �n�Z�d�l�h�j�h�f���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�f�� �k��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�b�� �i�h�d�Z�a�Z�l�_�e�y�f�b���� �J�y�^�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �^�_�f�h�g�k�l�j�b�j�m�x�l���� �q�l�h��

�^�h�k�l�h�\�_�j�g�h�_���k�g�b�`�_�g�b�y���q�b�k�e�Z���h�k�e�h�`�g�_�g�b�c �g�Z�[�e�x�^�Z�_�l�k�y���i�j�b���^�h�k�l�b�`�_�g�b�b���o�b�j�m�j�]�h�f��

�h�i�u�l�Z���\�u�i�h�e�g�_�g�b�y���g�_���f�_�g�_�_��������-���������J�I�W�����q�l�h���l�Z�d�`�_���i�h�e�h�`�b�l�_�e�v�g�h���h�l�j�Z�`�Z�_�l�k�y���g�Z��

�n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�Z�o���e�_�q�_�g�b�y���>210].  

�D�j�m�i�g�u�c�� �f�_�l�Z-�Z�g�Z�e�b�a���� �\�d�e�x�q�Z�x�s�b�c�� ������ �i�j�h�k�i�_�d�l�b�\�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_����

�g�Z�i�j�Z�\�e�_�g�g�u�c�� �g�Z�� �h�p�_�g�d�m�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �J�:�J�I�W�� �b�� �I�J�I�W����

�^�_�f�h�g�k�l�j�b�j�m�_�l���� �q�l�h�� �f�Z�e�h�b�g�\�Z�a�b�\�g�u�c�� �^�h�k�l�m�i�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �k�l�Z�l�b�k�l�b�q�_�k�d�b��

�a�g�Z�q�b�f�u�_�� �i�j�_�b�f�m�s�_�k�l�\�Z�� �i�_�j�_�^�� �h�l�d�j�u�l�u�f�� �i�h�� �i�h�d�Z�a�Z�l�_�e�y�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c��

�d�j�h�\�h�i�h�l�_�j�b�� ���S���������������������� �q�Z�k�l�h�l�_�� �i�_�j�_�e�b�\�Z�g�b�y�� �d�h�f�i�h�g�_�g�l�h�\�� �d�j�h�\�b�� ���H�J=0,23; 

�������>�B���� ��������-0,30; p<0,00001���� �b�� �h�[�s�_�]�h�� �q�b�k�e�Z�� �h�k�e�h�`�g�_�g�b�c�� ���H�J=������������ �������>�B����

0,45-0,83; p=0,001) [294�@���� �L�Z�d���� �$���� �3�D�O�D�G�L�Q�L��et al���� �\�� �k�\�h�_�c�� �j�Z�[�h�l�_�� �m�d�Z�a�u�\�Z�x�l���� �q�l�h�� �\��

�d�h�]�h�j�l�_�� �������� �i�Z�p�b�_�g�l�h�\���� �i�_�j�_�g�_�k�r�b�o�� �J�:�J�I�W���� �l�h�e�v�d�h�� �\�� �^�\�m�o�� �k�e�m�q�Z�y�o�� �j�Z�a�\�b�e�h�k�v��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�_�� �h�k�e�h�`�g�_�g�b�_��III  �k�l�_�i�_�g�b�� �i�h�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b��
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�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �g�_�`�_�e�Z�l�_�e�v�g�u�o�� �y�\�e�_�g�b�c��EAU���� �<�� �i�_�j�\�h�f�� �k�e�m�q�Z�_���� �\�k�e�_�^�k�l�\�b�_��

�j�Z�g�_�g�b�y�� �g�b�`�g�_�c�� �w�i�b�]�Z�k�l�j�Z�e�v�g�h�c�� �Z�j�l�_�j�b�b�� �i�j�b�� �m�k�l�Z�g�h�\�d�_�� �l�j�h�Z�d�Z�j�Z�� �j�Z�a�\�b�e�h�k�v��

�d�j�h�\�h�l�_�q�_�g�b�_���� �i�h�l�j�_�[�h�\�Z�\�r�_�_�� �d�e�b�i�b�j�h�\�Z�g�b�y�� �k�h�k�m�^�Z�� �b�� �i�_�j�_�e�b�\�Z�g�b�y��

�w�j�b�l�j�h�p�b�l�Z�j�g�h�c�� �f�Z�k�k�u���� �<�h�� �\�l�h�j�h�f�� �± �n�h�j�f�b�j�h�\�Z�g�b�_�� �i�g�_�\�f�h�l�h�j�Z�d�k�Z�� �b�a-�a�Z���j�Z�a�j�u�\�Z��

�w�f�n�b�a�_�f�Z�l�h�a�g�h�c�� �[�m�e�e�u�� �e�_�]�d�h�]�h�� �i�j�b�\�_�e�h�� �d�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �]�j�m�^�g�h�c��

�i�h�e�h�k�l�b�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �>141]. �K���:���� �J�Z�d�m�e�� �k�� �k�h�Z�\�l�h�j�Z�f�b����

�Z�g�Z�e�b�a�b�j�m�y�� �k�h�[�k�l�\�_�g�g�u�c�� �h�i�u�l�� �������� �J�:�J�I�W���� �h�i�b�k�u�\�Z�x�l�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_��

�h�k�e�h�`�g�_�g�b�y���e�b�r�v���m���������i�Z�p�b�_�g�l�h�\���������������������g�Z�b�[�h�e�_�_���q�Z�k�l�u�f���b�a���d�h�l�h�j�u�o���y�\�e�y�e�h�k�v��

�d�j�h�\�h�l�_�q�_�g�b�_�� �\�k�e�_�^�k�l�\�b�_�� �i�h�\�j�_�`�^�_�g�b�y�� �f�Z�]�b�k�l�j�Z�e�v�g�u�o�� �k�h�k�m�^�h�\�� �f�Z�e�h�]�h�� �l�Z�a�Z���b�� �\�_�g��

�k�i�e�_�l�_�g�b�y���K�Z�g�l�h�j�b�g�b���>57]. 

�>�Z�e�_�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�u�_�� �k�i�_�p�b�n�b�q�_�k�d�b�_�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_��

�h�k�e�h�`�g�_�g�b�y���J�I�W�����k�i�h�k�h�[�u���b�o���d�h�j�j�_�d�p�b�b���b���i�j�h�n�b�e�Z�d�l�b�d�b�� 

 

�������������B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�_���d�j�h�\�h�l�_�q�_�g�b�_ 
 

�����������������D�j�h�\�h�l�_�q�_�g�b�_���i�j�b���h�k�m�s�_�k�l�\�e�_�g�b�b���^�h�k�l�m�i�Z 
 

�H�k�m�s�_�k�l�\�e�_�g�b�_�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�]�h�� �^�h�k�l�m�i�Z�� �b�� �m�k�l�Z�g�h�\�d�Z�� �l�j�h�Z�d�Z�j�h�\��

�k�h�i�j�y�`�_�g�u�� �k�� �j�b�k�d�h�f�� �i�h�\�j�_�`�^�_�g�b�y�� �d�j�h�\�_�g�h�k�g�u�o�� �k�h�k�m�^�h�\���� �\�� �l�h�f�� �q�b�k�e�_�� �d�j�m�i�g�u�o��

���Z�h�j�l�Z�����g�b�`�g�y�y���i�h�e�Z�y���\�_�g�Z�����i�h�^�\�a�^�h�r�g�u�_���k�h�k�m�^�u�������Q�Z�k�l�h�l�Z���\�h�a�g�b�d�g�h�\�_�g�b�y���^�Z�g�g�h�]�h��

�]�j�h�a�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �k�h�k�l�Z�\�e�y�_�l�� ������-0,2% [141, 203, 340�@���� �I�j�b�� �h�k�m�s�_�k�l�\�e�_�g�b�b��

�^�h�k�l�m�i�Z�� �b�]�e�h�c�� �<�_�j�_�k�k�Z�� �b�e�b�� �l�j�h�Z�d�Z�j�h�f�� �k�h�� �k�l�b�e�_�l�h�f�� �\�� �i�h�e�h�`�_�g�b�b�� �L�j�_�g�^�_�e�_�g�[�m�j�]�Z 

�k�h�d�j�Z�s�Z�_�l�k�y���j�Z�k�k�l�h�y�g�b�_���f�_�`�^�m���f�_�k�l�h�f���i�m�g�d�p�b�b���[�j�x�r�g�h�c���k�l�_�g�d�b���b���[�b�n�m�j�d�Z�p�b�_�c��

�Z�h�j�l�u���� �q�l�h�� �m�\�_�e�b�q�b�\�Z�_�l�� �j�b�k�d�� �l�j�Z�\�f�Z�l�b�a�Z�p�b�b�� �k�l�_�g�d�b�� �k�h�k�m�^�Z���� �<�� �k�\�y�a�b�� �k�� �w�l�b�f��

�m�k�l�Z�g�h�\�d�m�� �i�_�j�\�h�]�h�� �l�j�h�Z�d�Z�j�Z�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�� �i�j�h�\�h�^�b�l�v�� �[�_�a�� �g�Z�d�e�h�g�Z�� �k�l�h�e�Z�� �b�� �k��

�f�Z�d�k�b�f�Z�e�v�g�h�c���h�k�l�h�j�h�`�g�h�k�l�v�x���\�\�b�^�m���h�l�k�m�l�k�l�\�b�y���\�b�a�m�Z�e�v�g�h�]�h���d�h�g�l�j�h�e�y���>299�@�����I�j�b��

�g�_�^�h�k�l�Z�l�h�q�g�h�f�� �h�i�u�l�_�� �g�Z�� �w�l�Z�i�_�� �h�k�\�h�_�g�b�y�� �e�Z�i�Z�j�h�k�d�h�i�b�b�� �j�_�d�h�f�_�g�^�h�\�Z�g�h�� �m�k�l�Z�g�h�\�d�m��

�h�i�l�b�q�_�k�d�h�]�h���l�j�h�Z�d�Z�j�Z���h�k�m�s�_�k�l�\�e�y�l�v���q�_�j�_�a���f�b�g�b�e�Z�i�Z�j�h�l�h�f�b�x���>236]. 
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�J�Z�g�_�g�b�_�� �g�b�`�g�b�o�� �w�i�b�]�Z�k�l�j�Z�e�v�g�u�o�� �Z�j�l�_�j�b�c �g�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �\�k�l�j�_�q�Z�_�l�k�y�� �i�j�b��

�m�k�l�Z�g�h�\�d�_�� �l�j�h�Z�d�Z�j�h�\�� �i�h�� �i�Z�j�Z�j�_�d�l�Z�e�v�g�h�c�� �e�b�g�b�b���� �;�b�i�h�e�y�j�g�Z�y�� �d�h�Z�]�m�e�y�p�b�y�� �b��

�d�e�b�i�b�j�h�\�Z�g�b�_�� �k�h�k�m�^�Z���\���[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�_�\�� �i�h�a�\�h�e�y�x�l�� �m�k�l�j�Z�g�b�l�v���d�j�h�\�h�l�_�q�_�g�b�_����

�I�j�b�� �b�o�� �g�_�w�n�n�_�d�l�b�\�g�h�k�l�b�� �(���� �/�L�D�W�V�L�N�R�V��et al���� �j�_�d�h�f�_�g�^�m�x�l�� �g�Z�e�h�`�_�g�b�_�� �\�b�d�j�b�e�h�\�h�]�h��

�r�\ �Z�� �g�Z�� �i�j�y�f�h�c�� �b�]�e�_�� �q�_�j�_�a�� �\�k�x�� �l�h�e�s�m�� �[�j�x�r�g�h�c�� �k�l�_�g�d�b�� �>262�@���� �G�_�j�_�^�d�h��

�d�j�h�\�h�l�_�q�_�g�b�_���b�a���g�b�`�g�b�o���w�i�b�]�Z�k�l�j�Z�e�v�g�u�o���k�h�k�m�^�h�\���m�^�Z�_�l�k�y���\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v���l�h�e�v�d�h��

�i�h�k�e�_�� �m�^�Z�e�_�g�b�y�� �l�j�h�Z�d�Z�j�h�\�� �b�� �k�g�b�`�_�g�b�y�� �^�Z�\�e�_�g�b�y�� �d�Z�j�[�h�d�k�b�i�_�j�b�l�h�g�_�m�f�Z���� �h�� �q�_�f��

�g�_�h�[�o�h�^�b�f�h���i�h�f�g�b�l�v�����a�Z�\�_�j�r�Z�y���h�i�_�j�Z�p�b�x�����-���8����Stolzenburg et �D�O�������Z�g�Z�e�b�a�b�j�m�y���h�i�u�l��

900 �W�J�I�W���� �m�d�Z�a�u�\�Z�x�l���� �q�l�h�� �\�� �l�j�_�o�� �k�e�m�q�Z�y�o�� �b�k�l�h�q�g�b�d�h�f�� �i�j�h�^�h�e�`�Z�x�s�_�]�h�k�y��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �d�j�h�\�h�l�_�q�_�g�b�y���� �i�h�l�j�_�[�h�\�Z�\�r�_�]�h�� �i�h�\�l�h�j�g�h�]�h�� �h�i�_�j�Z�l�b�\�g�h�]�h��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �y�\�b�e�h�k�v�� �g�_�j�Z�k�i�h�a�g�Z�g�g�h�_�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �j�Z�g�_�g�b�_�� �g�b�`�g�b�o��

�w�i�b�]�Z�k�l�j�Z�e�v�g�u�o���Z�j�l�_�j�b�c [140]. 

 

�����������������D�j�h�\�h�l�_�q�_�g�b�_���i�j�b���\�u�i�h�e�g�_�g�b�b���e�b�f�n�h�^�b�k�k�_�d�p�b�b 
 

�G�_�h�[�o�h�^�b�f�h�k�l�v�� �k�d�_�e�_�l�b�j�h�\�Z�g�b�y�� �i�h�^�\�a�^�h�r�g�u�o�� �k�h�k�m�^�h�\�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b��

�a�Z�[�j�x�r�b�g�g�h-�l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �a�Z�d�h�g�h�f�_�j�g�h�� �g�_�k�_�l�� �j�b�k�d�� �l�j�Z�\�f�Z�l�b�a�Z�p�b�b��

�k�l�_�g�h�d�� �k�h�k�m�^�h�\�� �b���b�o���\�_�l�\�_�c���� �I�j�b���i�h�\�j�_�`�^�_�g�b�b���f�_�e�d�b�o���Z�j�l�_�j�b�c���b�� �\�_�g�� �d�h�f�i�j�_�k�k�b�y��

�b�k�l�h�q�g�b�d�Z���d�j�h�\�h�l�_�q�_�g�b�y���b���k�h�a�^�Z�g�b�_���i�h�\�u�r�_�g�g�h�]�h���i�g�_�\�f�h�i�_�j�b�l�h�g�_�m�f�Z���i�h�a�\�h�e�y�x�l��

�m�f�_�g�v�r�b�l�v�� �b�g�l�_�g�k�b�\�g�h�k�l�v�� �d�j�h�\�h�l�_�q�_�g�b�y�� �b�� �[�_�a�h�i�Z�k�g�h�� �^�h�k�l�b�q�v�� �m�k�l�h�c�q�b�\�h�]�h��

�]�_�f�h�k�l�Z�a�Z�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �w�e�_�d�l�j�h�d�h�Z�]�m�e�y�p�b�b�� �b�e�b�� �i�j�h�r�b�\�Z�g�b�y���� �<�� �k�e�m�q�Z�_�� �j�Z�g�_�g�b�y��

�d�j�m�i�g�u�o�� �k�h�k�m�^�h�\�� �a�h�g�m�� �^�_�n�_�d�l�Z�� �k�l�_�g�d�b�� �g�_�h�[�o�h�^�b�f�h�� �b�a�h�e�b�j�h�\�Z�l�v�� �k�h�k�m�^�b�k�l�u�f�b��

�a�Z�`�b�f�Z�f�b���b���g�Z�e�h�`�b�l�v���r�h�\�����I�h�k�e�_���h�k�l�Z�g�h�\�d�b���d�j�h�\�h�l�_�q�_�g�b�y���i�h�\�j�_�`�^�_�g�g�u�_���l�d�Z�g�b���b��

�k�h�k�m�^�u�� �^�h�e�`�g�u�� �[�u�l�v�� �h�k�f�h�l�j�_�g�u�� �k�� �f�b�g�b�f�Z�e�v�g�u�f�� �^�Z�\�e�_�g�b�_�f��

�d�Z�j�[�h�d�k�b�i�_�j�b�l�h�g�_�m�f�Z���� �q�l�h�[�u�� �m�[�_�^�b�l�v�k�y�� �\�� �k�l�Z�[�b�e�v�g�h�k�l�b�� �]�_�f�h�k�l�Z�a�Z���� �I�j�b��

�g�_�w�n�n�_�d�l�b�\�g�h�k�l�b�� �f�_�l�h�^�h�\�� �^�h�k�l�b�`�_�g�b�y�� �]�_�f�h�k�l�Z�a�Z���� �h�k�m�s�_�k�l�\�e�y�_�f�u�o��

�e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�b���� �d�h�g�\�_�j�k�b�y�� �^�h�k�l�m�i�Z�� �^�h�e�`�g�Z�� �[�u�l�v�� �\�u�i�h�e�g�_�g�Z�� �g�_�a�Z�f�_�^�e�b�l�_�e�v�g�h��

[299]. 
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�H�^�g�b�f�� �b�a�� �d�e�x�q�_�\�u�o�� �w�l�Z�i�h�\�� �J�I�W���� �i�h�l�_�g�p�b�Z�e�v�g�h�� �k�h�i�j�y�`�_�g�g�u�f�� �k�� �\�u�k�h�d�b�f��

�j�b�k�d�h�f�� �j�Z�a�\�b�l�b�y�� �d�j�h�\�h�l�_�q�_�g�b�y���� �y�\�e�y�_�l�k�y�� �i�_�j�_�k�_�q�_�g�b�_�� �>�<�D���� �K�h�\�j�_�f�_�g�g�u�_��

�d�e�b�g�b�q�_�k�d�b�_�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �g�_�� �^�Z�x�l�� �h�^�g�h�a�g�Z�q�g�h�]�h�� �h�l�\�_�l�Z�� �h�l�g�h�k�b�l�_�e�v�g�h��

�h�i�l�b�f�Z�e�v�g�h�]�h�� �k�i�h�k�h�[�Z�� �e�b�]�b�j�h�\�Z�g�b�y�� �b�� �i�_�j�_�k�_�q�_�g�b�y�� �>�<�D���� �k�k�u�e�Z�y�k�v�� �g�Z�� �g�_�^�h�k�l�Z�l�h�d��

�k�j�Z�\�g�b�l�_�e�v�g�u�o�� �i�j�h�k�i�_�d�l�b�\�g�u�o�� �b�� �j�_�l�j�h�k�i�_�d�l�b�\�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �>156]. 

�B�a�g�Z�q�Z�e�v�g�h�� �i�j�h�r�b�\�Z�g�b�_�� �>�<�D�� �y�\�e�y�e�h�k�v�� �k�l�Z�g�^�Z�j�l�g�u�f�� �f�Z�g�_�\�j�h�f�� �\�� �o�h�^�_�� �J�I�W����

�i�h�a�\�h�e�y�x�s�b�f�� �f�b�g�b�f�b�a�b�j�h�\�Z�l�v�� �d�j�h�\�h�i�h�l�_�j�x�� �i�j�b�� �_�]�h�� �i�_�j�_�k�_�q�_�g�b�b�� �>179�@���� �H�^�g�Z�d�h��

�^�Z�e�v�g�_�c�r�b�_���Z�g�Z�l�h�f�b�q�_�k�d�b�_���b�k�k�e�_�^�h�\�Z�g�b�y���\�_�j�o�m�r�d�b���i�j�h�k�l�Z�l�u���b���>�<�D���m�k�l�Z�g�h�\�b�e�b����

�q�l�h�� �\�� �k�h�k�l�Z�\�� �i�h�k�e�_�^�g�_�]�h���� �d�j�h�f�_�� �\�_�g�h�a�g�u�o�� �k�h�k�m�^�h�\�� �k�i�e�_�l�_�g�b�y�� �K�Z�g�l�h�j�b�g�b���� �\�o�h�^�y�l��

�g�_�[�h�e�v�r�b�_�� �Z�j�l�_�j�b�b���� �g�_�j�\�g�u�_�� �b�� �f�u�r�_�q�g�u�_�� �\�h�e�h�d�g�Z���� �m�q�Z�k�l�\�m�x�s�b�_�� �\��

�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�b���k�n�b�g�d�l�_�j�g�h�]�h���Z�i�i�Z�j�Z�l�Z���m�j�_�l�j�u���>339].  

R. Ganzer et al���� �\�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �g�Z�� �l�j�m�i�g�h�f�� �f�Z�l�_�j�b�Z�e�_�� �i�y�l�b�� �f�m�`�q�b�g��

�h�[�g�Z�j�m�`�b�e�b���� �q�l�h�� ������������ �i�e�h�s�Z�^�b�� �i�h�\�_�j�o�g�h�k�l�b�� �^�h�j�a�Z�e�v�g�h�]�h�� �m�j�_�l�j�Z�e�v�g�h�]�h��

�k�n�b�g�d�l�_�j�Z�� �g�Z�� �m�j�h�\�g�_�� �Z�i�_�d�k�Z�� �i�j�h�k�l�Z�l�u�� �b�� ������������ �g�Z�� �m�j�h�\�g�_�� ���� �f�f�� �^�b�k�l�Z�e�v�g�_�_��

�\�_�j�o�m�r�d�b�� �i�_�j�_�d�j�u�\�Z�x�l�k�y�� �g�b�`�g�_�c�� �]�j�Z�g�b�p�_�c�� �>�<�D���� �I�h�� �f�g�_�g�b�x�� �Z�\�l�h�j�h�\����

�k�l�Z�g�^�Z�j�l�g�h�_�� �i�j�h�r�b�\�Z�g�b�_�� �i�h�k�e�_�^�g�_�]�h�� �i�j�b�\�h�^�b�l�� �d�� �i�h�\�j�_�`�^�_�g�b�x�� �\�_�g�l�j�Z�e�v�g�u�o��

�i�h�j�p�b�c�� �j�Z�[�^�h�f�b�h�k�n�b�g�d�l�_�j�Z���� �q�l�h�� �f�h�`�_�l�� �g�_�]�Z�l�b�\�g�h�� �h�l�j�Z�`�Z�l�v�k�y�� �g�Z�� �i�h�d�Z�a�Z�l�_�e�y�o��

�d�h�g�l�b�g�_�g�p�b�b���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_���>196]. 

T. Bessede et al���� �\�� �^�j�m�]�h�f�� �Z�g�Z�l�h�f�b�q�_�k�d�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �m�k�l�Z�g�h�\�b�e�b��

�i�j�h�o�h�`�^�_�g�b�_�� �k�h�f�Z�l�b�q�_�k�d�b�o�� �g�_�j�\�g�u�o�� �\�h�e�h�d�h�g�� �i�h�� �e�Z�l�_�j�Z�e�v�g�u�f�� �i�h�\�_�j�o�g�h�k�l�y�f��

�Z�i�_�d�k�Z�� �i�j�h�k�l�Z�l�u�� �\�� �g�Z�i�j�Z�\�e�_�g�b�b�� �f�_�f�[�j�Z�g�h�a�g�h�c�� �q�Z�k�l�b�� �m�j�_�l�j�u���� �:�\�l�h�j�u�� �i�h�e�Z�]�Z�x�l����

�q�l�h�� �i�j�b�� �k�e�b�r�d�h�f�� �]�e�m�[�h�d�h�f�� �e�b�]�b�j�h�\�Z�g�b�b�� �>�<�D�� �\�h�a�f�h�`�g�h�� �i�h�\�j�_�`�^�_�g�b�_�� �g�_�j�\�g�u�o��

�k�l�j�m�d�l�m�j���k���g�Z�j�m�r�_�g�b�_�f���b�g�g�_�j�\�Z�p�b�b���m�j�_�l�j�Z�e�v�g�h�]�h���k�n�b�g�d�l�_�j�Z���>232]. 

�G�_�d�h�l�h�j�u�_�� �d�e�b�g�b�q�_�k�d�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �m�e�m�q�r�_�g�b�_��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �m�� �i�Z�p�b�_�g�l�h�\���� �d�h�l�h�j�u�f��

�i�_�j�_�k�_�q�_�g�b�_�� �\�_�g�h�a�g�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �i�j�h�\�h�^�b�e�b�� �[�_�a�� �_�]�h�� �i�j�h�r�b�\�Z�g�b�y���� �L�Z�d���� �-���� �*�D�R�Q�D��

et al���� �\�� �i�j�h�k�i�_�d�l�b�\�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b���� �k�j�Z�\�g�b�\�Z�x�s�_�f�� ������ �i�Z�p�b�_�g�l�h�\�� �[�_�a��
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�e�b�]�b�j�h�\�Z�g�b�y���b���������[�h�e�v�g�u�o���k���e�b�]�b�j�h�\�Z�g�b�_�f���>�<�D�����\�u�y�\�b�e�b���[�h�e�_�_ �[�u�k�l�j�h�_���b���i�h�e�g�h�_��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�_ �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �\�� �i�_�j�\�h�c�� �]�j�m�i�i�_�� �f�m�`�q�b�g�� �k��

�i�h�d�Z�a�Z�l�_�e�y�f�b���d�h�g�l�b�g�_�g�p�b�b�������������������������������������b�����������������q�_�j�_�a�������������������b���������f�_�k�y�p�_�\����

�k�h�h�l�\�_�l�k�l�\�_�g�g�h�����I�j�b���w�l�h�f���\���^�Z�g�g�h�c���]�j�m�i�i�_���h�l�f�_�q�_�g�h���m�\�_�e�b�q�_�g�b�_���k�j�_�^�g�_�]�h���h�[�t�_�f�Z��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b�� �^�h�� �������� �f�e�� �k�� �g�_�h�[�o�h�^�b�f�h�k�l�v�x�� �]�_�f�h�l�j�Z�g�k�n�m�a�b�b���\��

���������k�e�m�q�Z�_�\���>151]. 

De Carvalho et al���� �\�� �j�Z�[�h�l�_���� �h�k�g�h�\�Z�g�g�h�c�� �g�Z�� �j�_�a�m�e�v�l�Z�l�Z�o�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c��

�J�:�J�I�W���m�����������i�Z�p�b�_�g�l�h�\���k���l�h�l�Z�e�v�g�u�f���k�h�o�j�Z�g�_�g�b�_�f���>�<�D���b���\�g�m�l�j�b�l�Z�a�h�\�h�c���n�Z�k�p�b�b����

�^�_�f�h�g�k�l�j�b�j�m�x�l�� �i�j�_�\�h�k�o�h�^�g�u�_�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �k�i�m�k�l�y�� �]�h�^�� �i�h�k�e�_��

�h�i�_�j�Z�p�b�b�� ���i�h�e�g�h�_�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �d�h�g�l�b�g�_�g�p�b�b�� �m�� �������������� �i�h�l�_�g�p�b�b�� �± �m�� ��������

�f�m�`�q�b�g���� �>287�@���� �>�Z�g�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �\�u�a�\�Z�e�h�� �r�b�j�h�d�h�_�� �h�[�k�m�`�^�_�g�b�_�� �b�� �k�i�h�j�u�� �\��

�g�Z�m�q�g�h�c�� �k�j�_�^�_�� �h�l�g�h�k�b�l�_�e�v�g�h�� �l�h�]�h���� �h�k�g�h�\�Z�g�u�� �e�b�� �w�l�b�� �j�_�a�m�e�v�l�Z�l�u�� �g�Z��

�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�b�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �b�e�b�� �g�Z�� �i�j�_�^�\�a�y�l�h�k�l�b�� �\�� �h�l�[�h�j�_��

�i�Z�p�b�_�g�l�h�\���>278, 285].  

�<���k�\�h�x���h�q�_�j�_�^�v����J. Wilamowski et al�����i�j�b�o�h�^�y�l���d���i�j�h�l�b�\�h�i�h�e�h�`�g�u�f���\�u�\�h�^�Z�f��

�\�� �k�\�h�_�f�� �^�\�m�o�p�_�g�l�j�h�\�h�f�� �j�_�l�j�h�k�i�_�d�l�b�\�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �k�� �h�p�_�g�d�h�c��

�n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�h�\�� �m�����������[�h�e�v�g�u�o���i�h�k�e�_���W�J�I�W���± �q�_�j�_�a�������f�_�k�y�p�Z���i�h�k�e�_��

�h�i�_�j�Z�p�b�b�� ������������ �f�m�`�q�b�g�� �m�^�_�j�`�b�\�Z�e�b�� �f�h�q�m�� �\�� �]�j�m�i�i�_�� �e�b�]�b�j�h�\�Z�g�b�y�� �>�<�D�� �i�j�h�l�b�\��

������������ �\�� �]�j�m�i�i�_�� �[�_�a�� �_�]�h�� �i�j�h�r�b�\�Z�g�b�y�� ��p� ���������������� �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �e�h�]�b�k�l�b�q�_�k�d�h�]�h��

�Z�g�Z�e�b�a�Z�� �i�j�h�p�_�^�m�j�Z�� �e�b�]�b�j�h�\�Z�g�b�y�� �d�h�f�i�e�_�d�k�Z�� �k�g�b�`�Z�e�Z�� �j�b�k�d�� �b�g�d�h�g�l�b�g�_�g�p�b�b�� �q�_�j�_�a��

6 �f�_�k�y�p�_�\�� �i�h�k�e�_�� �J�I�W�� �g�Z�� �������� ���H�J=�������������� �:�\�l�h�j�u�� �h�[�t�y�k�g�y�x�l�� �l�Z�d�h�c�� �j�_�a�m�e�v�l�Z�l��

�\�h�a�f�h�`�g�h�c�� �k�l�Z�[�b�e�b�a�Z�p�b�_�c�� �>�<�D�� �i�j�b �_�]�h�� �i�j�h�r�b�\�Z�g�b�b���� �q�l�h�� �k�g�b�`�Z�_�l�� �j�b�k�d��

�b�r�_�f�b�q�_�k�d�h�c�� �g�_�c�j�h�i�j�Z�d�k�b�b�� �m�y�a�\�b�f�u�o�� �d�� �b�a�[�u�l�h�q�g�h�f�m�� �g�Z�l�y�`�_�g�b�x��

�g�_�f�b�_�e�b�g�b�a�b�j�h�\�Z�g�g�u�o�� �l�Z�a�h�\�u�o�� �g�_�j�\�g�u�o�� �k�i�e�_�l�_�g�b�c���� �b�^�m�s�b�o�� �d�� �k�n�b�g�d�l�_�j�g�h�f�m��

�Z�i�i�Z�j�Z�l�m���m�j�_�l�j�u���b���d�Z�\�_�j�g�h�a�g�u�f���l�_�e�Z�f���>221]. 

�?�s�_���h�^�g�b�f���Z�j�]�m�f�_�g�l�h�f���i�j�h�l�b�\���e�b�]�b�j�h�\�Z�g�b�y���>�<�D���y�\�e�y�_�l�k�y �i�j�_�^�i�h�e�h�`�_�g�b�_���h��

�l�h�f���� �q�l�h�� �i�_�j�_�\�y�a�Z�g�g�u�c�� �d�h�f�i�e�_�d�k�� �b�a�f�_�g�y�_�l�� �g�h�j�f�Z�e�v�g�m�x�� �Z�g�Z�l�h�f�b�x�� �Z�i�_�d�k�Z����

�m�o�m�^�r�Z�y���\�b�a�m�Z�e�b�a�Z�p�b�x���b���f�h�[�b�e�v�g�h�k�l�v���\�_�j�o�m�r�d�b���i�j�h�k�l�Z�l�u���i�j�b���_�]�h���^�b�k�k�_�d�p�b�b�����q�l�h��

�i�j�b�\�h�^�b�l�� �d�� �m�\�_�e�b�q�_�g�b�x�� �q�b�k�e�Z�� �i�h�a�b�l�b�\�g�u�o�� �d�j�Z�_�\�� �\�� �^�Z�g�g�h�c�� �h�[�e�Z�k�l�b�� �>103, 114]. 

�>�Z�g�g�u�_�� �j�b�k�d�b�� �f�h�`�g�h�� �m�k�l�j�Z�g�b�l�v���� �h�k�m�s�_�k�l�\�e�y�y�� �i�_�j�_�k�_�q�_�g�b�_�� �d�h�f�i�e�_�d�k�Z�� �[�_�a��
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�i�j�_�^�\�Z�j�b�l�_�e�v�g�h�]�h�� �e�b�]�b�j�h�\�Z�g�b�y�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �m�r�b�\�Z�g�b�_�f�� �d�j�h�\�h�l�h�q�Z�s�b�o��

�k�h�k�m�^�h�\���� �I�j�h�\�_�^�_�g�g�u�c�� �f�_�l�Z-�Z�g�Z�e�b�a�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �k�j�Z�\�g�b�\�Z�x�s�b�o�� �e�b�]�b�j�h�\�Z�g�b�_��

�\�_�g�� �^�h�j�a�Z�e�v�g�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �^�h�� �_�]�h�� �i�_�j�_�k�_�q�_�g�b�y�� �b�� �i�h�k�e�_���� �^�_�c�k�l�\�b�l�_�e�v�g�h�� �\�u�y�\�b�e��

�k�g�b�`�_�g�b�_�� �q�b�k�e�Z�� �i�h�a�b�l�b�\�g�u�o�� �Z�i�b�d�Z�e�v�g�u�o�� �d�j�Z�_�\�� �\�h�� �\�l�h�j�h�c�� �]�j�m�i�i�_�� ���H�J� ������������

�S� ���������������� �<�f�_�k�l�_�� �k�� �l�_�f�� �l�Z�d�h�c�� �i�h�^�o�h�^�� �^�h�k�l�h�\�_�j�g�h�� �k�h�i�j�h�\�h�`�^�Z�e�k�y�� �m�\�_�e�b�q�_�g�b�_�f��

�h�[�t�_�f�Z�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b�� ���S� �������������� �b�� �g�_�� �i�j�b�\�h�^�b�e�� �d�� �m�e�m�q�r�_�g�b�x��

�d�h�g�l�b�g�_�g�l�g�h�c���n�m�g�d�p�b�b���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_���>145].  

�G�Z�i�j�h�l�b�\���� �\�� �i�j�h�k�i�_�d�l�b�\�g�h�f�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �$���� �$�Q�W�R�Q�H�O�O�L��

et al������ �\�d�e�x�q�Z�x�s�_�f�� �������� �\�u�i�h�e�g�_�g�g�u�_�� �J�:�J�I�W�� �������� �± �k�l�Z�g�^�Z�j�l�g�h�_�� �e�b�]�b�j�h�\�Z�g�b�_�� �b��

81 �± �h�l�k�j�h�q�_�g�g�h�_�� �e�b�]�b�j�h�\�Z�g�b�_�� �>�<�D������ �h�l�f�_�q�_�g�h�� �^�h�k�l�h�\�_�j�g�h�_�� �m�\�_�e�b�q�_�g�b�_�� �q�b�k�e�Z��

�i�h�a�b�l�b�\�g�u�o�� �o�b�j�m�j�]�b�q�_�k�d�b�o�� �d�j�Z�_�\�� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�_�� �i�Z�p�b�_�g�l�h�\���� �]�^�_��

�i�j�h�r�b�\�Z�g�b�_�� �d�h�f�i�e�_�d�k�Z�� �i�j�h�\�h�^�b�e�h�k�v�� �i�h�k�e�_�� �_�]�h�� �i�_�j�_�k�_�q�_�g�b�y�� �������������� �i�j�h�l�b�\�� ������������

�S� �����������������K�l�Z�l�b�k�l�b�q�_�k�d�b�o���j�Z�a�e�b�q�b�c���\���h�l�^�Z�e�_�g�g�u�o���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�Z�o���\��

�h�[�_�b�o���]�j�m�i�i�Z�o���\�u�y�\�e�_�g�h���g�_���[�u�e�h���>309]. 

�F���K���� �F�h�k�h�y�g�� �k�� �k�h�Z�\�l�h�j�Z�f�b�� �i�j�_�^�e�h�`�b�e�b �f�_�l�h�^�b�d�m�� �i�h�w�l�Z�i�g�h�]�h�� �\�u�^�_�e�_�g�b�y�� �b��

�e�b�]�b�j�h�\�Z�g�b�y�� �k�h�k�m�^�h�\�� �>�<�D�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �b�o�� �i�_�j�_�k�_�q�_�g�b�_�f���� �q�l�h�� �i�h�a�\�h�e�b�e�h��

�k�g�b�a�b�l�v�� �j�b�k�d�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b�� �b�� �q�Z�k�l�h�l�u�� �h�[�g�Z�j�m�`�_�g�b�y��

�i�h�e�h�`�b�l�_�e�v�g�h�]�h���Z�i�b�d�Z�e�v�g�h�]�h���o�b�j�m�j�]�b�q�_�k�d�h�]�h���d�j�Z�y���>50]. 

�I�j�_�^�e�h�`�_�g�u�� �g�_�k�d�h�e�v�d�h �f�_�l�h�^�b�d�� �i�_�j�_�k�_�q�_�g�b�y�� �>�<�D�� �[�_�a�� �_�]�h�� �e�b�]�b�j�h�\�Z�g�b�y����

�G�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �i�j�b�f�_�g�y�x�l�� �k�i�h�k�h�[�� �b�g�l�j�Z�n�Z�k�p�b�Z�e�v�g�h�c�� �Z�i�b�d�Z�e�v�g�h�c�� �^�b�k�k�_�d�p�b�b�� �\��

�Z�\�Z�k�d�m�e�y�j�g�h�f�� �k�e�h�_�� �f�_�`�^�m�� �i�_�j�_�^�g�_�c�� �i�h�\�_�j�o�g�h�k�l�v�x�� �i�j�h�k�l�Z�l�u�� �b�� �\�_�g�l�j�Z�e�v�g�h�c��

�i�h�\�_�j�o�g�h�k�l�v�x�� �\�_�g�h�a�g�h�]�h�� �d�h�f�i�e�_�d�k�Z���� �h�i�b�k�Z�g�g�u�c�� �3���$���� �'�H�� �&�D�U�Y�D�O�K�R�� �H�W�� �D�O���� �>287�@�� �b��

G. Cochetti et al. [163�@�����J�_�`�_���b�k�i�h�e�v�a�m�x�l���g�Z�e�h�`�_�g�b�_���\�j�_�f�_�g�g�u�o���a�Z�`�b�f�h�\���g�Z���l�h�e�s�m��

�>�<�D���k���i�h�k�e�_�^�m�x�s�b�f���b�o���k�g�y�l�b�_�f���i�h�k�e�_���_�]�h���i�h�e�g�h�]�h���i�_�j�_�k�_�q�_�g�b�y���>95, 211]. 

�I�j�b�� �i�h�\�j�_�`�^�_�g�b�b�� �\�_�g�h�a�g�u�o�� �k�h�k�m�^�h�\�� �k�i�e�_�l�_�g�b�y�� �K�Z�g�l�h�j�b�g�b�� �\�h�a�g�b�d�Z�x�s�_�_��

�d�j�h�\�h�l�_�q�_�g�b�_�� �a�g�Z�q�b�l�_�e�v�g�h�� �m�o�m�^�r�Z�_�l�� �\�b�a�m�Z�e�b�a�Z�p�b�x���� �i�j�_�i�y�l�k�l�\�m�y�� �i�j�_�p�b�a�b�h�g�g�h�c��

�^�b�k�k�_�d�p�b�b�� �\�� �Z�i�b�d�Z�e�v�g�h�c�� �a�h�g�_�� �i�j�h�k�l�Z�l�u�� �b�� �i�h�\�u�r�Z�y�� �j�b�k�d�� �i�h�\�j�_�`�^�_�g�b�y�� �m�j�_�l�j�u�� �b��

�h�d�j�m�`�Z�x�s�_�]�h�� �j�Z�[�^�h�f�b�h�k�n�b�g�d�l�_�j�Z���� �>�e�y�� �[�h�j�v�[�u�� �k�� �i�j�h�^�h�e�`�Z�x�s�b�f�k�y��

�d�j�h�\�h�l�_�q�_�g�b�_�f���i�j�b�f�_�g�y�x�l���i�h�\�u�r�_�g�b�_���^�Z�\�e�_�g�b�y���d�Z�j�[�h�d�k�b�i�_�j�b�l�h�g�_�m�f�Z�����k�^�Z�\�e�_�g�b�_��
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�>�<�D�� �f�_�l�Z�e�e�b�q�_�k�d�b�f�� �[�m�`�h�f���� �\�\�_�^�_�g�g�u�f�� �\�� �i�j�h�k�\�_�l�� �m�j�_�l�j�u���� �b�e�b�� �j�Z�a�^�m�l�u�f��

�[�Z�e�e�h�g�h�f���d�Z�l�_�l�_�j�Z���N�h�e�_�y���>151]. 

�M�]�e�m�[�e�_�g�b�_�� �Z�g�Z�l�h�f�b�q�_�k�d�b�o�� �a�g�Z�g�b�c�� �h�� �k�l�j�h�_�g�b�b�� �b�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�b��

�i�_�j�b�i�j�h�k�l�Z�l�b�q�_�k�d�b�o�� �k�l�j�m�d�l�m�j�� �k�� �i�j�h�]�j�_�k�k�b�\�g�u�f�� �j�Z�a�\�b�l�b�_�f�� �l�_�o�g�b�q�_�k�d�h�]�h��

�h�k�g�Z�s�_�g�b�y�� �b�� �m�e�m�q�r�_�g�b�_�f�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �h�[�_�k�i�_�q�b�e�b�� �m�\�_�j�_�g�g�u�c�� �b�� �[�_�a�h�i�Z�k�g�u�c��

�d�h�g�l�j�h�e�v�� �i�j�b�� �i�_�j�_�k�_�q�_�g�b�b�� �>�<�D���� �F�b�g�b�f�b�a�Z�p�b�y�� �j�b�k�d�h�\�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h��

�d�j�h�\�h�l�_�q�_�g�b�y �i�h�a�\�h�e�y�_�l�� �o�b�j�m�j�]�Z�f�� �k�n�h�d�m�k�b�j�h�\�Z�l�v�k�y�� �g�Z�� �^�h�k�l�b�`�_�g�b�b�� �e�m�q�r�b�o��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�g�d�h�e�h�]�b�q�_�k�d�b�o�� �b�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\���� �<�f�_�k�l�_�� �k��

�l�_�f���� �g�Z�e�b�q�b�_�� �j�Z�a�e�b�q�g�u�o�� �h�i�_�j�Z�l�b�\�g�u�o�� �l�_�o�g�b�d�� �b�� �b�o�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�o�� �\�Z�j�b�Z�p�b�c��

�a�Z�l�j�m�^�g�y�x�l�� �\�u�[�h�j�� �h�i�l�b�f�Z�e�v�g�h�]�h�� �k�i�h�k�h�[�Z�� �i�_�j�_�k�_�q�_�g�b�y�� �>�<�D���� �K�o�h�`�b�_�� �i�h�� �^�b�a�Z�c�g�m��

�b�k�k�e�_�^�h�\�Z�g�b�y�� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �i�j�h�l�b�\�h�j�_�q�b�\�u�_�� �j�_�a�m�e�v�l�Z�l�u���� �Z�� �b�f�_�x�s�b�_�k�y��

�i�j�h�k�i�_�d�l�b�\�g�u�_�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �f�Z�e�h�q�b�k�e�_�g�g�u���� �G�_�h�[�o�h�^�b�f�u��

�^�Z�e�v�g�_�c�r�b�_�� �Z�g�Z�l�h�f�b�q�_�k�d�b�_�� �b�� �d�e�b�g�b�q�_�k�d�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �g�Z�i�j�Z�\�e�_�g�g�u�_�� �g�Z��

�j�Z�a�j�Z�[�h�l�d�m�� �\�h�k�i�j�h�b�a�\�h�^�b�f�h�]�h���� �Z�g�Z�l�h�f�b�q�_�k�d�b�� �h�[�h�k�g�h�\�Z�g�g�h�]�h�� �b�� �[�_�a�h�i�Z�k�g�h�]�h��

�k�i�h�k�h�[�Z�� �i�_�j�_�k�_�q�_�g�b�y�� �^�h�j�a�Z�e�v�g�h�]�h�� �k�h�k�m�^�b�k�l�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �k�� �p�_�e�v�x�� �k�g�b�`�_�g�b�y��

�j�b�k�d�h�\���d�j�h�\�h�l�_�q�_�g�b�y���b���m�e�m�q�r�_�g�b�y���h�l�^�Z�e�_�g�g�u�o���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�h�\���� 
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�D�j�h�\�h�l�_�q�_�g�b�_���i�j�b���\�u�i�h�e�g�_�g�b�b���e�Z�l�_�j�Z�e�v�g�h�c���^�b�k�k�_�d�p�b�b���\���o�h�^�_���J�I�W���g�Z�b�[�h�e�_�_��

�q�Z�k�l�h�� �\�k�l�j�_�q�Z�_�l�k�y�� �i�j�b�� �k�h�o�j�Z�g�_�g�b�b�� �K�G�I�� �b�� �h�[�m�k�e�h�\�e�_�g�h�� �f�b�g�b�f�Z�e�v�g�u�f��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �d�h�Z�]�m�e�y�p�b�h�g�g�h�c�� �w�g�_�j�]�b�b�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �]�_�f�h�k�l�Z�a�Z����

�I�j�_�^�i�h�q�l�b�l�_�e�v�g�h�� �b�g�l�j�Z�n�Z�k�p�b�Z�e�v�g�m�x�� �^�b�k�k�_�d�p�b�x�� �h�k�m�s�_�k�l�\�e�y�l�v�� �©�o�h�e�h�^�g�u�f�b�ª��

�g�h�`�g�b�p�Z�f�b�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �d�e�b�i�k�� �b�e�b�� �e�h�d�Z�e�v�g�h�c�� �d�h�Z�]�m�e�y�p�b�b�� �g�Z�� �a�h�g�m��

�d�j�h�\�h�l�h�q�Z�s�_�]�h�� �k�h�k�m�^�Z�� �>288�@���� �G�_�d�h�l�h�j�u�_�� �Z�\�l�h�j�u�� �k�q�b�l�Z�x�l���� �q�l�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�_��

�m�e�v�l�j�Z�a�\�m�d�h�\�h�]�h�� �k�d�Z�e�v�i�_�e�y�� �i�j�b�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �l�_�o�g�b�d�_�� �i�h�a�\�h�e�y�_�l�� �^�h�k�l�b�]�Z�l�v��

�m�k�l�h�c�q�b�\�h�]�h���]�_�f�h�k�l�Z�a�Z���[�_�a���m�o�m�^�r�_�g�b�y���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�h�\���>111].  
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I.S. Gill et al���� �i�j�_�^�e�h�`�b�e�b�� �f�_�l�h�^�b�d�m�� �g�Z�e�h�`�_�g�b�y�� �a�Z�`�b�f�Z�� �l�b�i�Z�� �©�[�m�e�v�^�h�]�ª�� �g�Z��

�K�G�I�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �_�]�h�� �i�_�j�_�k�_�q�_�g�b�_�f�� �g�h�`�g�b�p�Z�f�b�� �b�� �m�r�b�\�Z�g�b�_�f�� �d�j�h�\�h�l�h�q�Z�s�b�o��

�k�h�k�m�^�h�\���g�b�l�v�x�������������H�k�m�s�_�k�l�\�e�y�_�f�u�c���l�j�Z�g�k�j�_�d�l�Z�e�v�g�u�c���m�e�v�l�j�Z�a�\�m�d�h�\�h�c���d�h�g�l�j�h�e�v���k��

�^�h�i�i�e�_�j�h�]�j�Z�n�b�_�c�� �\�� �j�_�`�b�f�_�� �j�_�Z�e�v�g�h�]�h�� �\�j�_�f�_�g�b�� �i�h�^�l�\�_�j�^�b�e�� �k�h�o�j�Z�g�_�g�b�_��

�Z�j�l�_�j�b�Z�e�v�g�h�]�h���d�j�h�\�h�l�h�d�Z���i�h���Z�j�l�_�j�b�y�f���K�G�I���>209].  

J.U. Stolzenburg et al. �j�_�d�h�f�_�g�^�m�x�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �f�Z�l�j�b�q�g�u�_��

�]�_�f�h�k�l�Z�l�b�q�_�k�d�b�_�� �]�m�[�d�b���� �m�d�e�Z�^�u�\�Z�_�f�u�_�� �g�Z�� �i�h�\�_�j�o�g�h�k�l�v�� �K�G�I���� �k�� �p�_�e�v�x�� �h�k�l�Z�g�h�\�d�b��

�d�j�h�\�h�l�_�q�_�g�b�y�� �>171�@���� �H�^�g�Z�d�h�� �f�g�h�]�b�_�� �Z�\�l�h�j�u�� �k�q�b�l�Z�x�l�� �w�l�h�]�h�� �g�_�^�h�k�l�Z�l�h�q�g�u�f�� �^�e�y��

�^�h�k�l�b�`�_�g�b�y�� �m�k�l�h�c�q�b�\�h�]�h�� �]�_�f�h�k�l�Z�a�Z���� �q�l�h�� �i�j�b�\�h�^�b�l�� �d�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �i�j�b�[�_�]�Z�l�v�� �d��

�^�h�i�h�e�g�b�l�_�e�v�g�u�f���f�_�l�h�^�Z�f���d�h�Z�]�m�e�y�p�b�b�����;�h�e�_�_���l�h�]�h�����n�h�j�f�b�j�h�\�Z�g�b�_���e�b�f�n�h�p�b�l�Z�j�g�h�c��

�\�h�k�i�Z�e�b�l�_�e�v�g�h�c�� �j�_�Z�d�p�b�b�� �b�� �n�b�[�j�h�a�Z�� �\�� �h�[�e�Z�k�l�b�� �d�h�g�l�Z�d�l�Z�� �]�_�f�h�k�l�Z�l�b�q�_�k�d�h�c�� �]�m�[�d�b�� �b��

�w�e�_�f�_�g�l�h�\�� �K�G�I�� �i�h�l�_�g�p�b�Z�e�v�g�h�� �m�o�m�^�r�Z�_�l�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �h�i�_�j�Z�p�b�b��

[149].  

�<�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �k�i�h�k�h�[�Z�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �l�_�o�g�b�d�b�� �b�� �h�[�j�Z�[�h�l�d�b�� �K�G�I��

�\�h�a�g�b�d�Z�x�s�_�_�� �d�j�h�\�h�l�_�q�_�g�b�_�� �m�o�m�^�r�Z�_�l�� �\�b�a�m�Z�e�b�a�Z�p�b�x�� �b�� �a�Z�l�j�m�^�g�y�_�l�� �^�b�k�k�_�d�p�b�x��

�l�d�Z�g�_�c�� �\�� �f�_�`�n�Z�k�p�b�Z�e�v�g�h�f�� �k�e�h�_���� �q�l�h�� �]�j�h�a�b�l�� �g�_�� �l�h�e�v�d�h�� �i�h�\�j�_�`�^�_�g�b�_�f�� �g�_�j�\�g�u�o��

�k�l�j�m�d�l�m�j�� �K�G�I���� �g�h�� �b�� �m�\�_�e�b�q�_�g�b�_�f�� �q�b�k�e�Z���I�O�D���� �I�h�b�k�d�� �h�i�l�b�f�Z�e�v�g�u�o�� �i�m�l�_�c��

�^�h�k�l�b�`�_�g�b�y�� �h�d�h�g�q�Z�l�_�e�v�g�h�]�h�� �]�_�f�h�k�l�Z�a�Z�� �b�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �d�j�h�\�h�l�_�q�_�g�b�y�� �i�j�b��

�e�Z�l�_�j�Z�e�v�g�h�c�� �^�b�k�k�_�d�p�b�b�� �y�\�e�y�_�l�k�y�� �Z�d�l�m�Z�e�v�g�h�c�� �b�� �\�h�k�l�j�_�[�h�\�Z�g�g�h�c�� �a�Z�^�Z�q�_�c��

�k�h�\�j�_�f�_�g�g�h�c���h�g�d�h�m�j�h�e�h�]�b�b�� 

 

�����������������F�_�l�h�^�u���i�j�h�n�b�e�Z�d�l�b�d�b���d�j�h�\�h�i�h�l�_�j�b 
 

�K�j�_�^�g�b�c���\�h�a�j�Z�k�l���[�h�e�v�g�u�o���J�I�@�����i�h�^�\�_�j�]�Z�x�s�b�o�k�y���o�b�j�m�j�]�b�q�_�k�d�h�f�m���e�_�q�_�g�b�x����

�k�h�k�l�Z�\�e�y�_�l�� ����-������ �e�_�l���� �q�l�h�� �a�Z�q�Z�k�l�m�x�� �h�l�y�]�h�s�Z�_�l�k�y�� �g�Z�e�b�q�b�_�f�� �k�h�i�m�l�k�l�\�m�x�s�_�c��

�i�Z�l�h�e�h�]�b�b�� �b�� �k�g�b�`�_�g�b�_�f�� �l�h�e�_�j�Z�g�l�g�h�k�l�b�� �d�� �d�j�h�\�h�i�h�l�_�j�_���� �K�q�b�l�Z�_�l�k�y���� �q�l�h�� �b�f�_�g�g�h��

�h�[�t�_�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b�� �i�j�b�� �J�I�W�� �y�\�e�y�_�l�k�y�� �i�j�_�^�b�d�l�h�j�h�f���j�b�k�d�Z��

�j�Z�a�\�b�l�b�y�� �]�_�f�h�j�j�Z�]�b�q�_�k�d�b�o�� �b�� �b�g�n�_�d�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��
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�i�_�j�b�h�^�_�����i�j�b�\�h�^�y�s�b�o���d���m�\�_�e�b�q�_�g�b�x���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b���]�h�k�i�b�l�Z�e�b�a�Z�p�b�b���b���m�j�h�\�g�y��

�e�_�l�Z�e�v�g�h�k�l�b���>68�@�����<���l�h���`�_���\�j�_�f�y���b�k�i�h�e�v�a�h�\�Z�g�b�_���Z�e�e�h�]�_�g�g�u�o���d�h�f�i�h�g�_�g�l�h�\���d�j�h�\�b���\��

�g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �g�_�� �\�k�_�]�^�Z�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �\�� �d�Z�q�_�k�l�\�_�� �h�i�l�b�f�Z�e�v�g�h�]�h�� �k�i�h�k�h�[�Z��

�\�h�k�i�h�e�g�_�g�b�y�� �d�j�h�\�h�i�h�l�_�j�b���� �I�h�l�_�g�p�b�Z�e�v�g�u�_�� �g�_�`�_�e�Z�l�_�e�v�g�u�_�� �i�h�k�e�_�^�k�l�\�b�y��

�]�_�f�h�l�j�Z�g�k�n�m�a�b�b�� �\�d�e�x�q�Z�x�l�� �]�_�f�h�e�b�a���� �b�g�n�b�p�b�j�h�\�Z�g�b�_���� �i�h�j�Z�`�_�g�b�_�� �i�h�q�_�d����

�b�f�f�m�g�h�k�m�i�j�_�k�k�b�x���� �m�\�_�e�b�q�_�g�b�_�� �j�b�k�d�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b��

�i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y�� �h�g�d�h�e�h�]�b�q�_�k�d�h�]�h�� �a�Z�[�h�e�_�\�Z�g�b�y�� �>24, 219�@���� �J�Z�p�b�h�g�Z�e�v�g�h�_��

�i�j�b�f�_�g�_�g�b�_�� �d�j�h�\�h�k�[�_�j�_�]�Z�x�s�b�o�� �l�_�o�g�h�e�h�]�b�c�� �b�� �i�j�b�g�p�b�i�h�\���� �l�Z�d�� �g�Z�a�u�\�Z�_�f�h�c��

�[�_�k�d�j�h�\�g�h�c�� �f�_�^�b�p�b�g�u���� �i�h�a�\�h�e�y�x�l�� �Z�^�_�d�\�Z�l�g�h�� �d�h�f�i�_�g�k�b�j�h�\�Z�l�v�� �h�l�d�e�h�g�_�g�b�y����

�\�h�a�g�b�d�Z�x�s�b�_�� �i�j�b�� �d�j�h�\�h�l�_�q�_�g�b�b���� �b�� �j�Z�a�m�f�g�h�� �h�]�j�Z�g�b�q�b�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�b�_��

�Z�e�e�h�]�_�g�g�u�o �i�j�_�i�Z�j�Z�l�h�\���d�j�h�\�b���>118].  

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �b�a�\�_�k�l�g�u�� �d�Z�d�� �h�i�_�j�Z�l�b�\�g�u�_�� �f�_�l�h�^�u�� �d�j�h�\�h�k�[�_�j�_�`�_�g�b�y����

�\�d�e�x�q�Z�x�s�b�_�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �b��

�h�k�g�Z�s�_�g�b�y�����l�Z�d���b���k�j�_�^�k�l�\�Z���d�h�g�k�_�j�\�Z�l�b�\�g�h�c���d�h�j�j�_�d�p�b�b���h�[�t�_�f�Z���d�j�h�\�h�i�h�l�_�j�b�����\���l�h�f��

�q�b�k�e�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �k�h�\�j�_�f�_�g�g�u�o�� �]�_�f�h�k�l�Z�l�b�d�h�\�� �b�� �i�e�Z�a�f�h�a�Z�f�_�g�b�l�_�e�_�c����

�Z�^�_�d�\�Z�l�g�Z�y�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�Z�y�� �f�b�h�i�e�_�]�b�y�� �b�� �h�[�_�a�[�h�e�b�\�Z�g�b�_���� �K�� �w�l�h�c�� �p�_�e�v�x�� �l�Z�d�`�_��

�i�j�b�f�_�g�y�x�l�k�y�� �i�j�_�i�Z�j�Z�l�u�� �]�j�m�i�i�u�� �k�_�e�_�d�l�b�\�g�u�o�� �Z�]�h�g�b�k�l�h�\�� �9��-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o��

�j�_�p�_�i�l�h�j�h�\���� �h�[�_�k�i�_�q�b�\�Z�x�s�b�_�� �\�Z�a�h�d�h�g�k�l�j�b�d�p�b�x�� �Z�j�l�_�j�b�Z�e�v�g�h�]�h��

�f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h�� �[�Z�k�k�_�c�g�Z�� �h�j�]�Z�g�h�\�� �b�� �l�d�Z�g�_�c�� �[�j�x�r�g�h�c�� �i�h�e�h�k�l�b����

�P�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �^�Z�g�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\�� �\�� �o�b�j�m�j�]�b�q�_�k�d�h�f�� �e�_�q�_�g�b�b��

�h�g�d�h�e�h�]�b�q�_�k�d�b�o���a�Z�[�h�e�_�\�Z�g�b�c���h�[�m�k�e�h�\�e�_�g�Z���h�[�b�e�v�g�h�c���\�Z�k�d�m�e�y�j�b�a�Z�p�b�_�c���h�i�m�o�h�e�_�\�h�c��

�l�d�Z�g�b�� �k�� �g�Z�e�b�q�b�_�f�� �f�g�h�`�_�k�l�\�Z�� �Z�j�l�_�j�b�h�\�_�g�h�a�g�u�o�� �k�h�m�k�l�b�c���� �j�Z�g�_�g�b�_�� �d�h�l�h�j�u�o��

�i�j�b�\�h�^�b�l�� �d�� �^�e�b�l�_�e�v�g�h�f�m�� �b�� �l�j�m�^�g�h�� �d�m�i�b�j�m�_�f�h�f�m�� �d�Z�i�b�e�e�y�j�g�h�f�m�� �d�j�h�\�h�l�_�q�_�g�b�x����

�I�j�b���w�l�h�f���k�_�e�_�d�l�b�\�g�u�_���Z�]�h�g�b�k�l�u���9��-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o���j�_�p�_�i�l�h�j�h�\�����\�h�a�^�_�c�k�l�\�m�y���g�Z��

�]�e�Z�^�d�m�x�� �f�m�k�d�m�e�Z�l�m�j�m�� �k�l�_�g�h�d�� �Z�j�l�_�j�b�h�e�� �b�� �\�_�g���� �\�u�a�u�\�Z�x�l�� �\�u�j�Z�`�_�g�g�u�c�� �k�i�Z�a�f��

�k�h�k�m�^�h�\�� �b�� �m�f�_�g�v�r�Z�x�l�� �\�� �g�b�o�� �d�j�h�\�h�l�h�d���� �K�g�b�`�_�g�b�_�� �d�j�h�\�h�l�h�q�b�\�h�k�l�b�� �j�Z�k�k�_�d�Z�_�f�u�o��

�l�d�Z�g�_�c�� �a�g�Z�q�b�l�_�e�v�g�h�� �h�[�e�_�]�q�Z�_�l�� �j�Z�[�h�l�m�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �[�j�b�]�Z�^�u���� �m�e�m�q�r�Z�_�l��

�\�b�a�m�Z�e�b�a�Z�p�b�x�� �h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�h�e�y�� �b�� �k�i�h�k�h�[�k�l�\�m�_�l�� �m�f�_�g�v�r�_�g�b�x��

�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b���\�f�_�r�Z�l�_�e�v�k�l�\�Z�� 
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�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �b�a�\�_�k�l�_�g�� �i�h�e�h�`�b�l�_�e�v�g�u�c�� �h�i�u�l�� �i�j�b�f�_�g�_�g�b�y�� �^�Z�g�g�h�c��

�]�j�m�i�i�u�� �i�j�_�i�Z�j�Z�l�h�\�� �k�� �p�_�e�v�x�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �d�j�h�\�h�l�_�q�_�g�b�y�� �i�j�b�� �]�_�i�Z�l�h�j�_�g�Z�e�v�g�h�f��

�k�b�g�^�j�h�f�_�� �b�� �i�h�j�l�Z�e�v�g�h�c�� �]�b�i�_�j�l�_�g�a�b�b�� �>364�@���� �i�j�b�� �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�o�� �>75], 

�]�b�g�_�d�h�e�h�]�b�q�_�k�d�b�o���b���Z�d�m�r�_�j�k�d�b�o���h�i�_�j�Z�p�b�y�o���>4, 25, 249]. 

�B���<���� �K�m�r�b�g�Z�� �k�� �k�h�Z�\�l�h�j�Z�f�b�� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �w�n�n�_�d�l�b�\�g�u�c�� �b�� �[�_�a�h�i�Z�k�g�u�c��

�k�i�h�k�h�[�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �d�j�h�\�h�l�_�q�_�g�b�y�� �\�h�� �\�j�_�f�y��

�w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �Z�^�_�g�h�f�w�d�l�h�f�b�b���� �h�k�g�h�\�Z�g�g�u�c�� �g�Z�� �\�\�_�^�_�g�b�b�� �j�Z�k�l�\�h�j�Z��

�k�_�e�_�d�l�b�\�g�h�]�h�� �\�Z�a�h�i�j�_�k�k�h�j�Z�� �J�_�f�_�k�l�b�i�Z�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �\�� �l�d�Z�g�v �I�@���� �q�l�h��

�^�h�k�l�h�\�_�j�g�h���k�g�b�`�Z�e�h���h�[�t�_�f���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c���d�j�h�\�h�i�h�l�_�j�b�����������“�����������f�e���i�j�h�l�b�\��

�������“�����������f�e���\���]�j�m�i�i�_���d�h�g�l�j�h�e�y�����S�����������������>48]. 

�G���X���� �I�u�e�Z�_�\�Z�� �b�� �k�h�Z�\�l�h�j�u���� �h�k�g�h�\�u�\�Z�y�k�v�� �g�Z�� �j�_�a�m�e�v�l�Z�l�Z�o�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h��

�e�_�q�_�g�b�y�� ������ �i�Z�p�b�_�g�l�h�\�� �k�� �h�g�d�h�m�j�h�e�h�]�b�q�_�k�d�h�c�� �i�Z�l�h�e�h�]�b�_�c���� �i�j�b�o�h�^�y�l�� �d�� �\�u�\�h�^�m���� �q�l�h��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �i�j�_�i�Z�j�Z�l�Z�� �b�a�� �]�j�m�i�i�u�� �Z�]�h�g�b�k�l�h�\�� �9��-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o�� �j�_�p�_�i�l�h�j�h�\��

�i�j�b�\�h�^�b�l���d���m�f�_�g�v�r�_�g�b�x���h�[�t�_�f�Z���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c���d�j�h�\�h�i�h�l�_�j�b���b���k�i�h�k�h�[�k�l�\�m�_�l��

�k�h�d�j�Z�s�_�g�b�x���^�e�b�l�_�e�v�g�h�k�l�b���o�b�j�m�j�]�b�q�_�k�d�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z���>24]. 

�K�g�b�`�_�g�b�_�� �d�j�h�\�h�l�h�q�b�\�h�k�l�b�� �l�d�Z�g�_�c�� �\�h�� �\�j�_�f�y�� �J�I�W�� �h�l�f�_�q�_�g�h�� �l�Z�d�`�_�� �i�j�b��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�j�b�f�_�g�_�g�b�b�� �Z�g�l�b�n�b�[�j�b�g�h�e�b�l�b�q�_�k�d�b�o�� �i�j�_�i�Z�j�Z�l�h�\����

�b�g�]�b�[�b�l�h�j�h�\���i�j�h�l�_�h�e�b�l�b�q�_�k�d�b�o���n�_�j�f�_�g�l�h�\���i�e�Z�a�f�b�g�Z���b���d�Z�e�e�b�d�j�_�b�g�Z���>84]. 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �g�_�f�g�h�]�h�q�b�k�e�_�g�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �^�_�f�h�g�k�l�j�b�j�m�x�l���� �q�l�h��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �i�j�_�i�Z�j�Z�l�h�\���� �j�_�^�m�p�b�j�m�x�s�b�o�� �d�j�h�\�h�l�h�d�� �\�� �f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�f��

�j�m�k�e�_ �I�@ �b���m�e�m�q�r�Z�x�s�b�o���]�_�f�h�k�l�Z�a�����i�h�a�\�h�e�y�_�l���k�g�b�a�b�l�v���h�[�t�_�f���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c��

�d�j�h�\�h�i�h�l�_�j�b���� �m�e�m�q�r�b�l�v�� �\�b�a�m�Z�e�b�a�Z�p�b�x�� �h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�h�e�y���� �k�h�d�j�Z�l�b�l�v��

�^�e�b�l�_�e�v�g�h�k�l�v�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �b�� �q�b�k�e�h�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c���� �I�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �i�_�j�k�i�_�d�l�b�\�g�u�f�� �i�j�b�f�_�g�_�g�b�_�� �i�j�_�i�Z�j�Z�l�h�\�� �^�Z�g�g�h�c��

�]�j�m�i�i�u�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �J�I�W�� �\�� �m�k�e�h�\�b�y�o�� �f�b�g�b�f�Z�e�v�g�h�]�h��

�b�k�i�h�e�v�a�h�\�Z�g�b�y�� �d�h�Z�]�m�e�y�p�b�h�g�g�h�c�� �w�g�_�j�]�b�b�� �\�� �o�h�^�_�� �e�Z�l�_�j�Z�e�v�g�h�c�� �^�b�k�k�_�d�p�b�b�� �K�G�I����

�G�_�h�[�o�h�^�b�f�u�� �^�Z�e�v�g�_�c�r�b�_�� �i�j�h�k�i�_�d�l�b�\�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b��

�[�_�a�h�i�Z�k�g�h�k�l�b�� �d�e�b�g�b�q�_�k�d�h�]�h�� �i�j�b�f�_�g�_�g�b�y�� �k�_�e�_�d�l�b�\�g�u�o�� �\�Z�a�h�i�j�_�k�k�h�j�h�\�� �i�j�b�� �J�I�W�� �g�Z��

�[�h�e�v�r�h�f�� �d�e�b�g�b�q�_�k�d�h�f�� �f�Z�l�_�j�b�Z�e�_�� �k�� �h�[�y�a�Z�l�_�e�v�g�h�c�� �h�p�_�g�d�h�c�� �j�b�k�d�Z��

�l�j�h�f�[�h�w�f�[�h�e�b�q�_�k�d�b�o���h�k�e�h�`�g�_�g�b�c���� 
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�������������I�h�\�j�_�`�^�_�g�b�_���f�h�q�_�l�h�q�g�b�d�Z 
 

�Q�Z�k�l�h�l�Z�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �l�j�Z�\�f�� �f�h�q�_�l�h�q�g�b�d�Z�� �k�h�k�l�Z�\�e�y�_�l�� �f�_�g�_�_�� ������

[147, 263, 325�@���� �h�^�g�Z�d�h�� �[�h�e�_�_�� �������� �^�Z�g�g�u�o�� �i�h�\�j�_�`�^�_�g�b�c�� �^�b�Z�]�g�h�k�l�b�j�m�x�l�k�y��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h���� �q�l�h�� �]�j�h�a�b�l�� �j�Z�a�\�b�l�b�_�f�� �l�y�`�_�e�u�o�� �b�� �`�b�a�g�_�m�]�j�h�`�Z�x�s�b�o��

�h�k�e�h�`�g�_�g�b�c���� �?�k�e�b�� �j�Z�g�_�g�b�_�� �f�h�q�_�l�h�q�g�b�d�Z�� �g�_�� �j�Z�k�i�h�a�g�Z�g�h�� �b�� �g�_�� �m�k�l�j�Z�g�_�g�h�� �\�� �o�h�^�_��

�J�I�W���� �i�h�k�e�_�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �\�h�a�g�b�d�Z�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �m�k�l�Z�g�h�\�d�b�� �g�_�n�j�h�k�l�h�f�u�� �b��

�\�u�i�h�e�g�_�g�b�y�� �j�_�d�h�g�k�l�j�m�d�l�b�\�g�h�c�� �h�i�_�j�Z�p�b�b�� �k�� �p�_�e�v�x�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �Z�^�_�d�\�Z�l�g�h�]�h��

�i�Z�k�k�Z�`�Z���f�h�q�b�����I�h�\�j�_�`�^�_�g�b�_ �f�h�q�_�l�h�q�g�b�d�Z���\���o�h�^�_���J�I�W���g�Z�b�[�h�e�_�_���q�Z�k�l�h���i�j�h�b�k�o�h�^�b�l��

�\���g�_�k�d�h�e�v�d�b�o���l�b�i�b�q�g�u�o���e�h�d�Z�e�b�a�Z�p�b�y�o�� 

�I�h�\�j�_�`�^�_�g�b�y�� �m�k�l�v�_�\�� �f�h�q�_�l�h�q�g�b�d�h�\���\�� �l�j�b�]�h�g�Z�e�v�g�h�c�� �h�[�e�Z�k�l�b�� �f�h�q�_�\�h�]�h 

�i�m�a�u�j�y �\�k�l�j�_�q�Z�x�l�k�y�� �i�j�b�� �i�_�j�_�k�_�q�_�g�b�b�� �a�Z�^�g�_�c�� �k�l�_�g�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b��

�i�h�k�e�_�^�m�x�s�_�f�� �n�h�j�f�b�j�h�\�Z�g�b�b�� �M�<�:���� �I�j�_�^�j�Z�k�i�h�e�Z�]�Z�x�s�b�f�b�� �n�Z�d�l�h�j�Z�f�b����

�Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�f�b�� �k�� �\�u�k�h�d�b�f�� �j�b�k�d�h�f�� �b�o�� �j�Z�g�_�g�b�y���� �y�\�e�y�x�l�k�y�� �\�u�k�l�m�i�Z�x�s�Z�y��

�k�j�_�^�g�y�y�� �^�h�e�y�� �b�� �[�h�e�v�r�h�c�� �h�[�t�_�f�� �I�@���� �i�j�_�^�r�_�k�l�\�m�x�s�b�_�� �o�b�j�m�j�]�b�q�_�k�d�b�_�� ���L�M�J�I�� 

�Z�^�_�g�h�f�w�d�l�h�f�b�y������ �l�_�j�f�b�q�_�k�d�b�_�� ��HIFU���� �d�j�b�h�Z�[�e�y�p�b�y���� �b�e�b�� �j�Z�^�b�h�e�h�]�b�q�_�k�d�b�_��

�\�h�a�^�_�c�k�l�\�b�y�� �g�Z�� �I�@���� �>�Z�g�g�u�_�� �k�h�k�l�h�y�g�b�y�� �\�u�a�u�\�Z�x�l�� �j�Z�a�e�b�q�g�h�c�� �k�l�_�i�_�g�b�� �b�a�f�_�g�_�g�b�y��

�g�h�j�f�Z�e�v�g�h�c���Z�g�Z�l�h�f�b�b���r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y�����a�Z�l�j�m�^�g�y�y���b�^�_�g�l�b�n�b�d�Z�p�b�x���m�k�l�v�_�\��

�f�h�q�_�l�h�q�g�b�d�h�\�� �>115�@���� �I�j�b�� �i�_�j�_�k�_�q�_�g�b�b�� �a�Z�^�g�_�c�� �k�l�_�g�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �j�Z�a�j�_�a��

�f�h�`�_�l�� �i�j�h�c�l�b�� �i�h�� �e�b�g�b�b�� �m�k�l�v�_�\�� �k�� �b�o�� �i�j�y�f�u�f�� �i�h�\�j�_�`�^�_�g�b�_�f�� �b�e�b�� �\��

�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c���[�e�b�a�h�k�l�b���d���g�b�f�����a�g�Z�q�b�l�_�e�v�g�h���i�h�\�u�r�Z�y���j�b�k�d���b�o���i�j�h�r�b�\�Z�g�b�y���b�e�b��

�\�\�h�j�Z�q�b�\�Z�g�b�y�� �\�� �a�h�g�m�� �n�h�j�f�b�j�m�_�f�h�]�h�� �M�<�:���� �F�g�h�]�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �^�_�f�h�g�k�l�j�b�j�m�x�l����

�q�l�h���l�Z�d�b�_���h�i�_�j�Z�p�b�b���Z�k�k�h�p�b�b�j�h�\�Z�g�u���k���[�h�e�_�_���^�e�b�l�_�e�v�g�u�f���\�j�_�f�_�g�_�f���\�f�_�r�Z�l�_�e�v�k�l�\�Z��

�b�� �h�[�t�_�f�h�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b�� �>325�@���� �I�h�� �^�Z�g�g�u�f�� �;���=���� �=�m�e�b�_�\�Z��

�b �k�h�Z�\�l�h�j�h�\�� �g�Z�e�b�q�b�_�� �L�M�J�I�� �\�� �Z�g�Z�f�g�_�a�_�� �m�o�m�^�r�Z�_�l�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b��

�J�:�J�I�W���� �m�^�e�b�g�y�_�l�k�y�� �h�[�s�_�_�� �\�j�_�f�y�� �h�i�_�j�Z�p�b�b�� ���������“���� �f�b�g�� �i�j�h�l�b�\�� �������“������ �f�b�g�� �\��

�]�j�m�i�i�_�� �d�h�g�l�j�h�e�y���� �j�������������������� �h�l�f�_�q�_�g�u�� �[�h�e�v�r�Z�y�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �\�� �j�_�d�h�g�k�l�j�m�d�p�b�b��

�r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y�����������������i�j�h�l�b�\�������������� �j���������������������[�h�e�_�_���^�e�b�l�_�e�v�g�h�_���\�j�_�f�y��

�g�Z�e�h�`�_�g�b�y�� �M�<�:�� �������“�������� �f�b�g�� �i�j�h�l�b�\�� ���������“�������� �f�b�g�� �j������������������ �b�� �[�h�e�v�r�b�c�� �k�j�_�^�g�b�c��



56 
 
�h�[�t�_�f�� �d�j�h�\�h�i�h�l�_�j�b�� ���������“������ �f�e�� �i�j�h�l�b�\�� �������“������ �f�e�� �j������������������ �>64�@���� �D�j�h�f�_�� �l�h�]�h���� �m��

�^�Z�g�g�u�o���i�Z�p�b�_�g�l�h�\���^�h�k�l�h�\�_�j�g�h���[�h�e�v�r�_���k�j�h�d�b���i�j�_�[�u�\�Z�g�b�y���\���k�l�Z�p�b�h�g�Z�j�_�����\�u�r�_���j�b�k�d��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b�� �\�u�y�\�e�_�g�b�y���I�O�D���� �o�m�`�_�� �\�h�k�k�l�Z�g�Z�\�e�b�\�Z�_�l�k�y��

�n�m�g�d�p�b�y���m�^�_�j�`�Z�g�b�y���f�h�q�b���>128, 182].  

�F���K���� �F�h�k�h�y�g�� �k�� �k�h�Z�\�l�h�j�Z�f�b�� �i�j�_�^�e�Z�]�Z�x�l�� �k�i�h�k�h�[�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�]�h��

�i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y�� �k�e�h�`�g�h�k�l�b�� �J�:�J�I�W�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �h�[�t�_�f�Z�� �I�@���i�m�l�_�f�� �j�Z�k�q�_�l�Z��

�l�Z�a�h�\�h-�i�j�h�k�l�Z�l�b�q�_�k�d�h�]�h���b�g�^�_�d�k�Z�����I�h�k�e�_�^�g�b�c�����k�h�]�e�Z�k�g�h���b�k�k�e�_�^�h�\�Z�g�b�x�����^�h�k�l�h�\�_�j�g�h��

�d�h�j�j�_�e�b�j�m�_�l�� �k�� �q�Z�k�l�h�l�h�c�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b�� �i�h�a�\�h�e�y�_�l�� �\�u�[�b�j�Z�l�v��

�i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�u�c�� �i�h�^�o�h�^�� �d�� �e�_�q�_�g�b�x�� �d�h�g�d�j�_�l�g�h�]�h�� �i�Z�p�b�_�g�l�Z�� �k�� �m�q�_�l�h�f���_�]�h��

�Z�g�Z�l�h�f�b�q�_�k�d�b�o���h�k�h�[�_�g�g�h�k�l�_�c���>49].  

�D�Z�d�� �k�e�_�^�k�l�\�b�_���� �f�g�h�]�b�_�� �w�d�k�i�_�j�l�u�� �j�_�d�h�f�_�g�^�m�x�l�� �\�u�i�h�e�g�y�l�v�� �J�I�W�� �[�h�e�v�g�u�f�� �k��

�g�Z�e�b�q�b�_�f�� �m�d�Z�a�Z�g�g�u�o�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�o�� �n�Z�d�l�h�j�h�\�� �l�h�e�v�d�h��

�o�b�j�m�j�]�Z�f���� �h�[�e�Z�^�Z�x�s�b�f�� �[�h�e�v�r�b�f�� �o�b�j�m�j�]�b�q�_�k�d�b�f�� �h�i�u�l�h�f�� �\�� �d�j�m�i�g�u�o��

�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�o���p�_�g�l�j�Z�o���>65, 81]. 

�I�j�_�p�b�a�b�h�g�g�Z�y�� �^�b�k�k�_�d�p�b�y�� �a�Z�^�g�_�c�� �k�l�_�g�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �k�� �g�Z�^�_�`�g�h�c��

�\�b�a�m�Z�e�b�a�Z�p�b�_�c�� �m�k�l�v�_�\�� �f�h�q�_�l�h�q�g�b�d�h�\�� �± �d�e�x�q�_�\�h�c�� �f�h�f�_�g�l���� �i�h�a�\�h�e�y�x�s�b�c��

�f�b�g�b�f�b�a�b�j�h�\�Z�l�v���j�b�k�d�b���b�o���l�j�Z�\�f�Z�l�b�a�Z�p�b�b�����I�j�_�^�e�h�`�_�g�g�u�_���j�Z�a�e�b�q�g�u�_���l�_�o�g�b�q�_�k�d�b�_��

�i�j�b�_�f�u���� �h�[�e�_�]�q�Z�x�s�b�_�� �d�h�g�l�j�h�e�v�� �m�k�l�v�_�\�� �b�� �i�h�a�\�h�e�y�x�s�b�_�� �m�k�i�_�r�g�h�� �j�_�Z�e�b�a�h�\�Z�l�v��

�d�Z�`�^�u�c���w�l�Z�i���h�i�_�j�Z�p�b�b�����h�[�h�[�s�_�g�u���b���i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�_������������ 

 

�L�Z�[�e�b�p�Z�����������± �L�_�o�g�b�q�_�k�d�b�_���i�j�b�_�f�u�����i�h�a�\�h�e�y�x�s�b�_���f�b�g�b�f�b�a�b�j�h�\�Z�l�v���j�b�k�d���j�Z�g�_�g�b�y��

�m�k�l�v�_�\���f�h�q�_�l�h�q�g�b�d�h�\���\���o�h�^�_���J�I�W 

 

�W�l�Z�i���h�i�_�j�Z�p�b�b �L�_�o�g�b�q�_�k�d�b�_���i�j�b�_�f�u 

�B�^�_�g�l�b�n�b�d�Z�p�b�y���d�h�g�l�m�j�h�\���b���k�l�_�g�h�d���r�_�c�d�b��

�f�h�q�_�\�h�]�h���i�m�a�u�j�y 

1. �I�j�_�^�h�i�_�j�Z�p�b�h�g�g�Z�y �F�J�L���f�Z�e�h�]�h���l�Z�a�Z 

2. �G�Z�l�y�`�_�g�b�_���d�Z�l�_�l�_�j�Z���N�h�e�_�y 

3. �<�u�\�_�^�_�g�b�_���k�j�_�^�g�_�c���^�h�e�b���I�@ 

�<�b�a�m�Z�e�b�a�Z�p�b�y���m�k�l�v�_�\���f�h�q�_�l�h�q�g�b�d�h�\ 
1. �E�Z�a�b�d�k���b�g�^�b�]�h���d�Z�j�f�b�g���f�_�l�b�e�_�g�h�\�Z�y���k�b�g�v 

2. �D�Z�l�_�l�_�j�b�a�Z�p�b�y���f�h�q�_�l�h�q�g�b�d�h�\ 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�W�l�Z�i���h�i�_�j�Z�p�b�b �L�_�o�g�b�q�_�k�d�b�_���i�j�b�_�f�u 

�I�_�j�_�k�_�q�_�g�b�_���a�Z�^�g�_�c���k�l�_�g�d�b���f�h�q�_�\�h�]�h��

�i�m�a�u�j�y 

1. �D�h�g�l�j�h�e�v���m�k�l�v�_�\���f�h�q�_�l�h�q�g�b�d�h�\ 

2. �L�j�Z�d�p�b�y���h�k�g�h�\�Z�g�b�y���i�j�h�k�l�Z�l�u���\�\�_�j�o 

�J�_�d�h�g�k�l�j�m�d�p�b�y���r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y�� 

�b���n�h�j�f�b�j�h�\�Z�g�b�_���M�<�: 

1. �<�_�a�b�d�Z�e�b�a�Z�p�b�y���b���l�m�[�m�e�y�j�b�a�Z�p�b�y 

2. �K�l�_�g�l�b�j�h�\�Z�g�b�_���f�h�q�_�l�h�q�g�b�d�h�\ 

 

�<���k�e�m�q�Z�_���g�Z�e�b�q�b�y���a�g�Z�q�b�l�_�e�v�g�h�]�h���^�_�n�_�d�l�Z���r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y���g�Z�b�[�h�e�_�_��

�q�Z�k�l�h���\�u�i�h�e�g�y�x�l���_�_���j�_�d�h�g�k�l�j�m�d�p�b�x���k���m�f�_�g�v�r�_�g�b�_�f���^�b�Z�f�_�l�j�Z���^�h���j�Z�a�f�_�j�h�\������-24 F 

���\�_�a�b�d�Z�e�b�a�Z�p�b�y�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �_�_�� �l�m�[�m�e�y�j�b�a�Z�p�b�y���� �k�� �^�Z�e�v�g�_�c�r�b�f��

�g�Z�e�h�`�_�g�b�_�f�� �f�u�r�_�q�g�h-�f�m�d�h�a�g�u�o�� �\�u�\�h�j�Z�q�b�\�Z�x�s�b�o�� �r�\�h�\���� �i�h�a�\�h�e�y�x�s�b�o��

�f�Z�d�k�b�f�Z�e�v�g�h�� �Z�^�Z�i�l�b�j�h�\�Z�l�v�� �k�e�b�a�b�k�l�u�_�� �h�[�h�e�h�q�d�b�� �d�j�Z�_�\�� �k�n�h�j�f�b�j�h�\�Z�g�g�h�c�� �r�_�c�d�b��

�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �f�_�f�[�j�Z�g�h�a�g�h�]�h�� �h�l�^�_�e�Z�� �m�j�_�l�j�u���� �I�j�b�� �j�Z�k�i�h�e�h�`�_�g�b�b�� �m�k�l�v�_�\��

�f�h�q�_�l�h�q�g�b�d�h�\�� �\�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c�� �[�e�b�a�b�� �h�l�� �d�j�Z�y�� �j�Z�a�j�_�a�Z�� �\�u�i�h�e�g�y�x�l�� �b�o��

�j�_�l�j�h�]�j�Z�^�g�h�_�� �k�l�_�g�l�b�j�h�\�Z�g�b�_�� �m�j�_�l�_�j�Z�e�v�g�u�f�b�� �k�l�_�g�l�Z�f�b�� �k�� �^�\�m�f�y�� �i�_�l�e�y�f�b����

�f�b�g�b�f�b�a�b�j�m�y���j�b�k�d���i�j�h�r�b�\�Z�g�b�y���b�e�b���\�\�h�j�Z�q�b�\�Z�g�b�y���m�k�l�v�_�\���\���a�h�g�m���M�<�:���� 

Y. El Douaihy et al���� �\�� �d�h�]�h�j�l�_�� ���������� �[�h�e�v�g�u�o���� �i�_�j�_�g�_�k�r�b�o�� �J�I�W���� �b�k�i�h�e�v�a�h�\�Z�e�b��

�\�u�r�_�h�i�b�k�Z�g�g�u�c�� �k�i�h�k�h�[�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\�� �m��

30 �i�Z�p�b�_�g�l�h�\���k���p�_�e�v�x���[�_�a�h�i�Z�k�g�h�]�h���n�h�j�f�b�j�h�\�Z�g�b�y���M�<�:�����:�\�l�h�j�u���m�l�\�_�j�`�^�Z�x�l�����q�l�h���g�b��

�\���h�^�g�h�f���b�a���k�e�m�q�Z�_�\���g�_���h�l�f�_�q�_�g�h���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���b�e�b���k�l�_�g�h�a�Z���i�h�k�e�_�^�g�_�]�h [153]. 

M.H. Katz et al���� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �k�i�h�k�h�[�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\�� �i�j�b��

�j�Z�g�_�g�b�b�� �m�k�l�v�_�\�� �\�� �o�h�^�_�� �J�:�J�I�W�� �m�� �^�\�m�o�� �i�Z�p�b�_�g�l�h�\�� �k�� �[�h�e�v�r�h�c�� �k�j�_�^�g�_�c�� �^�h�e�_�c��

�i�j�h�k�l�Z�l�u���� �K�h�]�e�Z�k�g�h�� �f�_�l�h�^�b�d�_�� �^�\�m�o�i�_�l�e�_�\�u�_��6F �m�j�_�l�_�j�Z�e�v�g�u�_�� �k�l�_�g�l�u�� �g�Z��

�g�b�l�b�g�h�e�h�\�u�o�� �i�j�h�\�h�^�g�b�d�Z�o�� �a�Z�\�h�^�b�e�b �\�� �[�j�x�r�g�m�x�� �i�h�e�h�k�l�v�� �q�_�j�_�a�� �h�l�^�_�e�v�g�u�_��

�i�j�h�d�h�e�u�� �_�_�� �k�l�_�g�d�b���� �I�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�� �k�l�_�g�l�b�j�h�\�Z�e�b �h�[�Z �f�h�q�_�l�h�q�g�b�d�Z���� �^�Z�e�_�_��

�n�h�j�f�b�j�h�\�Z�e�b �M�<�:���� �I�h�� �h�d�h�g�q�Z�g�b�b�� �h�i�_�j�Z�p�b�b�� �j�Z�k�i�h�e�h�`�_�g�b�_�� �d�h�g�p�h�\��

�f�h�q�_�l�h�q�g�b�d�h�\�u�o�� �k�l�_�g�l�h�\�� �d�h�g�l�j�h�e�b�j�h�\�Z�e�b�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c��

�j�_�g�l�]�_�g�h�\�k�d�h�c�� �k�b�k�l�_�f�u���� �M�^�Z�e�_�g�b�_�� �k�l�_�g�l�h�\�� �h�k�m�s�_�k�l�\�e�y�e�b�� �q�_�j�_�a�� ��-���� �g�_�^�_�e�b�� �i�h�k�e�_��

�J�I�W�� �\�� �o�h�^�_�� �Z�f�[�m�e�Z�l�h�j�g�h�c�� �p�b�k�l�h�k�d�h�i�b�b�� �i�h�^�� �f�_�k�l�g�h�c�� �Z�g�_�k�l�_�a�b�_�c���� �:�\�l�h�j�u��
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�i�h�e�Z�]�Z�x�l�����q�l�h���b�k�i�h�e�v�a�h�\�Z�g�b�_���^�Z�g�g�h�c���f�_�l�h�^�b�d�b���i�h�a�\�h�e�b�e�h���b�a�[�_�`�Z�l�v���h�k�e�h�`�g�_�g�b�c���b��

�^�h�k�l�b�q�v���m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�u�o���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�h�\��[328]. 

�<�f�_�k�l�_�� �k�� �l�_�f���� �h�i�b�k�Z�g�g�u�c�� �k�i�h�k�h�[�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\�� �k�l�_�g�l�Z�f�b�� �k��

�^�\�m�f�y�� �i�_�l�e�y�f�b�� �b�f�_�_�l�� �j�y�^�� �k�m�s�_�k�l�\�_�g�g�u�o���g�_�^�h�k�l�Z�l�d�h�\���� �<�h-�i�_�j�\�u�o�����g�_�h�[�o�h�^�b�f�h�k�l�v��

�i�m�g�d�p�b�b�� �[�j�x�r�g�h�c�� �k�l�_�g�d�b�� �^�e�y�� �a�Z�\�_�^�_�g�b�y�� �m�j�_�l�_�j�Z�e�v�g�u�o�� �k�l�_�g�l�h�\�� �i�j�b�\�h�^�b�l�� �d��

�^�h�i�h�e�g�b�l�_�e�v�g�h�c�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�j�Z�\�f�_���� �I�j�b�� �w�l�h�f�� �f�Z�g�b�i�m�e�b�j�h�\�Z�g�b�_�� �\�\�_�^�_�g�g�u�f�b��

�k�l�_�g�l�Z�f�b�� �\�� �a�Z�f�d�g�m�l�h�f�� �i�j�h�k�l�j�Z�g�k�l�\�_�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �a�Z�l�j�m�^�g�b�l�_�e�v�g�h�� �b�� �l�j�_�[�m�_�l�� �h�l��

�o�b�j�m�j�]�Z�� �o�h�j�h�r�b�o�� �f�Z�g�m�Z�e�v�g�u�o�� �g�Z�\�u�d�h�\�� �b�� �h�i�u�l�Z�� �^�e�y�� �m�k�i�_�r�g�h�]�h�� �k�l�_�g�l�b�j�h�\�Z�g�b�y��

�f�h�q�_�l�h�q�g�b�d�h�\���� �<�h-�\�l�h�j�u�o���� �i�j�b�f�_�g�_�g�b�_�� �^�\�m�o�i�_�l�e�_�\�u�o�� �k�l�_�g�l�h�\�� �g�_�� �m�k�l�j�Z�g�y�_�l��

�i�h�k�l�m�i�e�_�g�b�_ �f�h�q�b���\���f�h�q�_�\�h�c���i�m�a�u�j�v�����q�l�h���k�h�i�j�y�`�_�g�h���k���j�b�k�d�h�f���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b��

�Z�g�Z�k�l�h�f�h�a�Z�� �b�e�b�� �_�]�h�� �i�h�k�e�_�^�m�x�s�_�]�h�� �k�l�_�g�h�a�b�j�h�\�Z�g�b�y���� �G�Z�d�h�g�_�p���� �m�k�l�Z�g�h�\�d�Z�� �^�Z�g�g�u�o��

�k�l�_�g�l�h�\�� �^�b�d�l�m�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �h�[�y�a�Z�l�_�e�v�g�h�]�h�� �j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�h�]�h�� �d�h�g�l�j�h�e�y���b�o��

�j�Z�k�i�h�e�h�`�_�g�b�y���� �Z�� �l�Z�d�`�_�� �b�o�� �i�h�k�e�_�^�m�x�s�_�]�h�� �m�^�Z�e�_�g�b�y�� �\�� �o�h�^�_�� �b�g�\�Z�a�b�\�g�h�]�h��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z���± �p�b�k�l�h�k�d�h�i�b�b�� 

�I�h�\�j�_�`�^�_�g�b�_���^�b�k�l�Z�e�v�g�h�]�h�� �h�l�^�_�e�Z�� �f�h�q�_�l�h�q�g�b�d�Z �\�h�a�f�h�`�g�h�� �i�j�b�� �^�b�k�k�_�d�p�b�b��

�k�_�f�_�g�g�u�o���i�m�a�u�j�v�d�h�\���b���f�h�[�b�e�b�a�Z�p�b�b���a�Z�^�g�_�c���k�l�_�g�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y�����j�_�`�_���\���o�h�^�_��

�f�h�[�b�e�b�a�Z�p�b�b�� �_�]�h�� �[�h�d�h�\�u�o�� �k�l�_�g�h�d�� �i�j�b�� �l�j�Z�g�k�i�_�j�b�l�h�g�_�Z�e�v�g�h�f�� �^�h�k�l�m�i�_���� �<�� �^�Z�g�g�h�f��

�k�e�m�q�Z�_�� �f�h�q�_�l�h�q�g�b�d�� �f�h�`�_�l�� �[�u�l�v�� �h�r�b�[�h�q�g�h�� �i�j�b�g�y�l�� �a�Z�� �k�_�f�y�\�u�g�h�k�y�s�b�c�� �i�j�h�l�h�d�� �b����

�l�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�_�j�_�k�_�q�_�g�� �b�e�b�� �i�_�j�_�\�y�a�Z�g�� �>247�@���� �J�Z�g�_�g�b�_�� �\���k�j�_�^�g�_�f�� �h�l�^�_�e�_��

�f�h�q�_�l�h�q�g�b�d�Z���g�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �g�Z�[�e�x�^�Z�_�l�k�y�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b��

�\�[�e�b�a�b���i�h�^�\�a�^�h�r�g�u�o���k�h�k�m�^�h�\���>113, 140]. 

�I�j�h�n�b�e�Z�d�l�b�d�Z�� �^�Z�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �i�h�k�l�h�y�g�g�h�f�� �\�b�a�m�Z�e�v�g�h�f��

�d�h�g�l�j�h�e�_�� �i�h�e�h�`�_�g�b�y�� �f�h�q�_�l�h�q�g�b�d�Z�� �b�� �i�h�g�b�f�Z�g�b�b�� �l�j�Z�_�d�l�h�j�b�b�� �_�]�h�� �i�j�h�o�h�`�^�_�g�b�y�� �g�Z��

�\�k�_�f���i�j�h�l�y�`�_�g�b�b�����<���k�e�h�`�g�u�o���d�e�b�g�b�q�_�k�d�b�o���k�e�m�q�Z�y�o�����\�u�i�h�e�g�_�g�b�_���e�b�f�n�h�^�b�k�k�_�d�p�b�b��

�\�� �m�k�e�h�\�b�y�o�� �\�u�j�Z�`�_�g�g�h�]�h�� �k�i�Z�_�q�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �b�e�b �g�Z�� �w�l�Z�i�_�� �h�k�\�h�_�g�b�y�� �l�_�o�g�b�d�b��

�j�Z�k�r�b�j�_�g�g�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b���� �\�h�a�f�h�`�g�u�� �i�j�_�\�_�g�l�b�\�g�Z�y�� �d�Z�l�_�l�_�j�b�a�Z�p�b�y�� �h�[�h�b�o��

�f�h�q�_�l�h�q�g�b�d�h�\�� �e�b�[�h�� �\�g�m�l�j�b�m�j�_�l�_�j�Z�e�v�g�Z�y�� �b�g�k�l�b�e�e�y�p�b�y�� �j�Z�k�l�\�h�j�Z�� �b�g�^�h�p�b�Z�g�b�g��

�a�_�e�_�g�h�]�h�� �k�� �i�h�k�e�_�^�m�x�s�_�c�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �n�e�m�h�j�_�k�p�_�g�l�g�h�c�� �\�b�a�m�Z�e�b�a�Z�p�b�_�c��

�\ �[�e�b�`�g�_�f �b�g�n�j�Z�d�j�Z�k�g�h�f�� �^�b�Z�i�Z�a�h�g�_���� �I�h�k�e�_�^�g�b�c�� �k�i�h�k�h�[�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �r�b�j�h�d�h�� �b��

�m�k�i�_�r�g�h���i�j�b�f�_�g�y�_�l�k�y���\���]�b�g�_�d�h�e�h�]�b�q�_�k�d�h�c���b���d�h�e�h�j�_�d�l�Z�e�v�g�h�c���o�b�j�m�j�]�b�b���>193, 264]. 



59 
 

�M�k�l�j�Z�g�_�g�b�_�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �\�u�y�\�e�_�g�g�u�o�� �i�h�\�j�_�`�^�_�g�b�c�� �f�h�q�_�l�h�q�g�b�d�Z��

�\�h�a�f�h�`�g�h���� �d�Z�d�� �i�j�Z�\�b�e�h���� �[�_�a�� �d�h�g�\�_�j�k�b�b�� �^�h�k�l�m�i�Z���� �D�h�Z�]�m�e�y�p�b�h�g�g�u�_�� �i�h�\�j�_�`�^�_�g�b�y��

�k�l�_�g�d�b�� �f�h�q�_�l�h�q�g�b�d�Z�� �[�_�a�� �_�]�h�� �i�_�j�_�k�_�q�_�g�b�y�� �l�j�_�[�m�x�l�� �j�_�l�j�h�]�j�Z�^�g�h�]�h�� �k�l�_�g�l�b�j�h�\�Z�g�b�y����

�< �k�e�m�q�Z�_�� �q�Z�k�l�b�q�g�h�]�h�� �b�e�b�� �i�h�e�g�h�]�h�� �i�_�j�_�k�_�q�_�g�b�y�� �i�h�k�e�_�� �m�k�l�Z�g�h�\�d�b�� �k�l�_�g�l�Z��

�n�h�j�f�b�j�m�_�l�k�y���Z�g�Z�k�l�h�f�h�a���k���i�h�f�h�s�v�x���f�h�g�h�d�j�b�e�h�\�h�c���g�b�l�b�������������I�j�h�^�h�e�v�g�u�_���^�_�n�_�d�l�u��

�k�e�_�^�m�_�l�� �m�r�b�\�Z�l�v�� �i�h�i�_�j�_�q�g�h���� �q�l�h�[�u�� �i�j�_�^�h�l�\�j�Z�l�b�l�v�� �k�m�`�_�g�b�_�� �f�h�q�_�l�h�q�g�b�d�Z���� �I�j�b��

�g�Z�e�b�q�b�b�� �i�j�h�l�y�`�_�g�g�h�]�h�� �^�_�n�_�d�l�Z�� �b�e�b�� �\�u�j�Z�`�_�g�g�h�]�h�� �g�Z�l�y�`�_�g�b�y�� �Z�g�Z�k�l�h�f�h�a�b�j�m�_�f�u�o��

�d�h�g�p�h�\�� �g�_�h�[�o�h�^�b�f�Z�� �j�_�b�f�i�e�Z�g�l�Z�p�b�y�� �b�e�b�� �i�e�Z�k�l�b�d�Z�� �f�h�q�_�l�h�q�g�b�d�Z�� ���h�i�_�j�Z�p�b�y�� �;�h�Z�j�b����

psoas-hitch�������q�l�h���i�h�a�\�h�e�y�_�l���a�g�Z�q�b�l�_�e�v�g�h���k�g�b�a�b�l�v���j�b�k�d���j�Z�a�\�b�l�b�y���k�l�j�b�d�l�m�j�u���>220]. 

D. Teber et al���� �\�� �j�_�l�j�h�k�i�_�d�l�b�\�g�h�f�� �Z�g�Z�e�b�a�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c��

�J�I�W �m�������������i�Z�p�b�_�g�l�h�\���h�i�b�k�u�\�Z�_�l���l�j�b���k�e�m�q�Z�y���j�Z�g�_�g�b�y���f�h�q�_�l�h�q�g�b�d�Z�����j�Z�k�i�h�a�g�Z�g�g�u�_ 

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h���� �>�\�Z�� �i�h�\�j�_�`�^�_�g�b�y�� �k�� �i�h�e�g�u�f�� �i�_�j�_�k�_�q�_�g�b�_�f�� �i�h�l�j�_�[�h�\�Z�e�b��

�j�_�b�f�i�e�Z�g�l�Z�p�b�b�� �f�h�q�_�l�h�q�g�b�d�Z���� �\�� �h�^�g�h�f�� �± �d�j�Z�_�\�h�c�� �^�_�n�_�d�l�� �m�r�b�l�� �\�b�d�j�b�e�h�\�h�c�� �g�b�l�v�x��

���������� �D�h�g�\�_�j�k�b�y�� �^�h�k�l�m�i�Z�� �g�_�� �i�j�h�\�h�^�b�e�Z�k�v���� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c���g�_��

�h�l�f�_�q�_�g�h���>263]. 

B. Guillonneau et al������ �Z�g�Z�e�b�a�b�j�m�y�� �j�_�a�m�e�v�l�Z�l�u�� �l�j�Z�g�k�i�_�j�b�l�h�g�_�Z�e�v�g�h�c��

�e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �J�I�W�� �i�h�� �f�_�l�h�^�b�d�_��Montsouris �\�� �d�h�]�h�j�l�_�� �b�a�� ���������� �[�h�e�v�g�u�o����

�l�Z�d�`�_�� �^�_�f�h�g�k�l�j�b�j�m�_�l�� �l�j�b�� �k�e�m�q�Z�y�� �j�Z�g�_�g�b�y�� �f�h�q�_�l�h�q�g�b�d�Z���� �<�� �h�^�g�h�f�� �k�e�m�q�Z�_��

�i�h�\�j�_�`�^�_�g�b�_�� �^�b�k�l�Z�e�v�g�h�]�h�� �h�l�^�_�e�Z�� �f�h�q�_�l�h�q�g�b�d�Z�� �i�j�b�� �^�b�k�k�_�d�p�b�b�� �a�Z�^�g�_�c�� �k�l�_�g�d�b��

�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �j�Z�k�i�h�a�g�Z�g�h�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �b�� �m�k�i�_�r�g�h�� �m�k�l�j�Z�g�_�g�h��

�e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�b�� �k�� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �Z�g�Z�k�l�h�f�h�a�Z�� �d�h�g�_�p-�\-�d�h�g�_�p�� �g�Z�� �k�l�_�g�l�_���� �>�\�Z��

�^�j�m�]�b�o�� �j�Z�g�_�g�b�y�� �g�_�� �[�u�e�b�� �j�Z�k�i�h�a�g�Z�g�u�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �b�� �\�� �^�Z�e�v�g�_�c�r�_�f��

�i�h�l�j�_�[�h�\�Z�e�b���e�Z�i�Z�j�h�l�h�f�b�b���k���j�_�b�f�i�e�Z�g�l�Z�p�b�_�c���f�h�q�_�l�h�q�g�b�d�Z���>247]. 

 

�������������I�h�\�j�_�`�^�_�g�b�_���a�Z�i�b�j�Z�l�_�e�v�g�h�]�h���g�_�j�\�Z 
 

�I�h�\�j�_�`�^�_�g�b�_�� �a�Z�i�b�j�Z�l�_�e�v�g�h�]�h�� �g�_�j�\�Z�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �i�j�h�b�k�o�h�^�b�l�� �g�Z�� �w�l�Z�i�_��

�\�u�i�h�e�g�_�g�b�y�� �l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b���� �Q�Z�k�l�h�l�Z�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y��



60 
 
�g�_ �i�j�_�\�u�r�Z�_�l�� ������ �i�j�b�� �I�J�I�W���� �������� �± �i�j�b�� �W�J�I�W�� �b�� �������� �± �i�j�b�� �J�:�J�I�W�� �>195]. 

�J�Z�g�_�g�b�_�� �g�_�j�\�Z�� �a�Z�q�Z�k�l�m�x�� �i�j�h�b�k�o�h�^�b�l�� �i�m�l�_�f�� �_�]�h�� �i�h�e�g�h�]�h�� �b�e�b�� �q�Z�k�l�b�q�g�h�]�h��

�i�_�j�_�k�_�q�_�g�b�y�� �\�� �o�h�^�_�� �^�b�k�k�_�d�p�b�b���� �j�_�`�_�� �i�j�b�� �i�_�j�_�`�Z�l�b�b�� �]�_�f�h�k�l�Z�l�b�q�_�k�d�h�c�� �d�e�b�i�k�h�c����

�I�h�k�d�h�e�v�d�m�� �o�h�^�� �a�Z�i�b�j�Z�l�_�e�v�g�h�]�h�� �g�_�j�\�Z�� �i�h�k�l�h�y�g�_�g���� �_�^�b�g�k�l�\�_�g�g�u�c�� �k�i�h�k�h�[��

�i�j�_�^�h�l�\�j�Z�l�b�l�v�� �_�]�h�� �i�h�\�j�_�`�^�_�g�b�_�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �k�h�o�j�Z�g�_�g�b�b�� �f�Z�d�k�b�f�Z�e�v�g�h�c��

�[�^�b�l�_�e�v�g�h�k�l�b�� �b�� �h�i�l�b�f�Z�e�v�g�h�c�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �d�j�b�l�b�q�_�k�d�b�o�� �k�l�j�m�d�l�m�j�� �b�� �h�j�b�_�g�l�b�j�h�\��

�\�h���\�j�_�f�y���e�b�f�n�h�^�b�k�k�_�d�p�b�b�����L�j�Z�d�p�b�x���i�h�j�p�b�b���`�b�j�h�\�h�c���d�e�_�l�q�Z�l�d�b���b�a���a�Z�i�b�j�Z�l�_�e�v�g�h�c��

�y�f�d�b���g�_�h�[�o�h�^�b�f�h���h�k�m�s�_�k�l�\�e�y�l�v���\���f�_�^�Z�e�v�g�h�f�����Z���g�_���d�j�Z�g�b�Z�e�v�g�h�f���g�Z�i�j�Z�\�e�_�g�b�b�����q�l�h��

�i�h�a�\�h�e�y�_�l �e�m�q�r�_�� �d�h�g�l�j�h�e�b�j�h�\�Z�l�v�� �i�h�e�h�`�_�g�b�_�� �g�_�j�\�Z���� �D�e�b�i�k�u��Hem-o-Lok �^�h�e�`�g�u��

�m�k�l�Z�g�Z�\�e�b�\�Z�l�v�k�y���i�Z�j�Z�e�e�_�e�v�g�h���g�_�j�\�m�����Z���g�_���i�_�j�i�_�g�^�b�d�m�e�y�j�g�h���_�f�m���b���l�h�e�v�d�h���i�h�k�e�_���_�]�h��

�i�h�e�g�h�c�� �\�b�a�m�Z�e�b�a�Z�p�b�b���� �:�g�Z�e�h�]�b�q�g�h�� �w�e�_�d�l�j�h�d�h�Z�]�m�e�y�p�b�y�� �^�h�e�`�g�Z�� �i�j�b�f�_�g�y�l�v�k�y��

�h�k�l�h�j�h�`�g�h���b���p�_�e�_�g�Z�i�j�Z�\�e�_�g�g�h���g�Z���b�k�l�h�q�g�b�d���d�j�h�\�h�l�_�q�_�g�b�y���k���\�b�a�m�Z�e�v�g�u�f���d�h�g�l�j�h�e�_�f��

�o�h�^�Z���h�[�l�m�j�Z�l�h�j�g�h�]�h���g�_�j�\�Z�� 

�<�� �k�e�m�q�Z�_�� �l�j�Z�\�f�Z�l�b�a�Z�p�b�b�� �a�Z�i�b�j�Z�l�_�e�v�g�h�]�h�� �g�_�j�\�Z�� �\�k�e�_�^�k�l�\�b�_�� �g�Z�e�h�`�_�g�b�y�� �g�Z��

�g�_�]�h�� �]�_�f�h�k�l�Z�l�b�q�_�k�d�h�c�� �d�e�b�i�k�u�� �g�_�h�[�o�h�^�b�f�h�� �i�j�h�b�a�\�_�k�l�b�� �_�_�� �Z�d�d�m�j�Z�l�g�h�_�� �m�^�Z�e�_�g�b�_����

�I�j�b�� �i�_�j�_�k�_�q�_�g�b�b�� �g�_�j�\�Z�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�� �g�_�f�_�^�e�_�g�g�h�� �h�k�m�s�_�k�l�\�b�l�v�� �j�_�i�h�a�b�p�b�x��

�d�h�g�p�h�\���i�h�\�j�_�`�^�_�g�g�h�]�h���g�_�j�\�Z���[�_�a���g�Z�l�y�`�_�g�b�y���k���n�h�j�f�b�j�h�\�Z�g�b�_�f���Z�g�Z�k�l�h�f�h�a�Z���d�h�g�_�p-

�\-�d�h�g�_�p�����<���k�e�m�q�Z�_���g�Z�e�b�q�b�y���b�a�[�u�l�h�q�g�h�]�h���g�Z�l�y�`�_�g�b�y���j�_�d�h�f�_�g�^�h�\�Z�g�h���b�k�i�h�e�v�a�h�\�Z�g�b�_��

�]�j�Z�n�l�Z���� �g�Z�i�j�b�f�_�j���� �k�m�j�Z�e�v�g�h�]�h�� �g�_�j�\�Z�� �>94�@���� �<�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_��

�p�_�e�_�k�h�h�[�j�Z�a�g�h�� �i�j�h�\�_�^�_�g�b�_�� �g�_�c�j�h�l�j�h�i�g�h�c�� �b�� �n�b�a�b�h�l�_�j�Z�i�b�b�� �i�h�^�� �g�Z�[�e�x�^�_�g�b�_�f��

�g�_�\�j�h�e�h�]�Z���b���j�_�Z�[�b�e�b�l�h�e�h�]�Z���>107]. 

�A�Z�i�b�j�Z�l�_�e�v�g�u�c�� �g�_�j�\���� �y�\�e�y�y�k�v�� �k�f�_�r�Z�g�g�u�f�� �g�_�j�\�h�f���� �h�k�m�s�_�k�l�\�e�y�_�l��

�^�\�b�]�Z�l�_�e�v�g�m�x�� �b�g�g�_�j�\�Z�p�b�x�� �i�j�b�\�h�^�y�s�b�o�� �f�u�r�p�� �[�_�^�j�Z�� �b�� �h�[�_�k�i�_�q�b�\�Z�_�l��

�q�m�\�k�l�\�b�l�_�e�v�g�m�x�� �b�g�g�_�j�\�Z�p�b�x�� �d�h�`�b�� �^�Z�g�g�h�c�� �h�[�e�Z�k�l�b���� �I�h�\�j�_�`�^�_�g�b�_�� �h�[�l�m�j�Z�l�h�j�g�h�]�h��

�g�_�j�\�Z���i�j�b�\�h�^�b�l���d���g�_�\�h�a�f�h�`�g�h�k�l�b���i�j�b�\�_�^�_�g�b�y���g�b�`�g�_�c���d�h�g�_�q�g�h�k�l�b�����i�h�l�_�j�b���d�h�`�g�h�c��

�q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b�����i�Z�j�_�k�l�_�a�b�y�f���b�� �[�h�e�_�\�u�f�� �h�s�m�s�_�g�b�y�f�� �j�Z�a�e�b�q�g�h�c���b�g�l�_�g�k�b�\�g�h�k�l�b��

�\�� �h�[�e�Z�k�l�b�� �\�g�m�l�j�_�g�g�_�c�� �i�h�\�_�j�o�g�h�k�l�b�� �[�_�^�j�Z���� �I�j�b�� �Z�^�_�d�\�Z�l�g�h�c�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c��

�j�_�i�h�a�b�p�b�b�� �d�h�g�p�h�\�� �i�h�\�j�_�`�^�_�g�g�h�]�h�� �g�_�j�\�Z�� �[�_�a�� �g�Z�l�y�`�_�g�b�y�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �n�m�g�d�p�b�b��

�a�Z�i�b�j�Z�l�_�e�v�g�h�]�h�� �g�_�j�\�Z�� �g�Z�[�e�x�^�Z�_�l�k�y�� �\�� �[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�_�\�� �\�� �l�_�q�_�g�b�_�� �g�_�k�d�h�e�v�d�b�o��

�f�_�k�y�p�_�\���� �?�k�e�b�� �j�Z�g�_�g�b�_�� �g�_�j�\�Z�� �g�_�� �j�Z�k�i�h�a�g�Z�g�h�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �b�� �g�_�� �i�j�h�\�h�^�b�e�k�y��



61 
 
�_�]�h�� �i�_�j�\�b�q�g�u�c�� �r�h�\���� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �^�e�b�l�_�e�v�g�h�� �k�h�o�j�Z�g�y�_�l�k�y�� �g�Z�j�m�r�_�g�b�_�� �i�h�o�h�^�d�b����

�a�Z�l�j�m�^�g�_�g�� �i�h�^�t�_�f�� �i�Z�p�b�_�g�l�Z�� �i�h�� �e�_�k�l�g�b�p�_�� �\�\�b�^�m�� �g�Z�j�m�r�_�g�b�y�� �b�g�g�_�j�\�Z�p�b�b�� �b��

�q�Z�k�l�b�q�g�h�c���Z�l�j�h�n�b�b���i�j�b�\�h�^�y�s�b�o���f�u�r�p���[�_�^�j�Z���>235]. 

 

�������������I�h�\�j�_�`�^�_�g�b�_���d�b�r�_�q�g�b�d�Z 
 

�J�Z�g�_�g�b�_�� �d�b�r�_�q�g�b�d�Z�� �\�h�� �\�j�_�f�y�� �h�k�m�s�_�k�l�\�e�_�g�b�y�� �^�h�k�l�m�i�Z�� �\�� �[�j�x�r�g�m�x�� �i�h�e�h�k�l�v��

�\�k�l�j�_�q�Z�_�l�k�y�� �j�_�^�d�h�� �b�� �k�h�k�l�Z�\�e�y�_�l�� �h�l�� ������������ �^�h�� ������������ �>131�@���� �<�� �k�e�m�q�Z�_���� �_�k�e�b��

�i�j�h�b�a�h�r�e�h���i�h�\�j�_�`�^�_�g�b�_���k�l�_�g�d�b���d�b�r�d�b���l�j�h�Z�d�Z�j�h�f�����i�h�k�e�_�^�g�b�c���k�e�_�^�m�_�l���h�k�l�Z�\�b�l�v���g�Z��

�f�_�k�l�_�� �b�� �m�k�l�Z�g�h�\�b�l�v���^�j�m�]�h�c���^�e�y���h�k�f�h�l�j�Z���� �<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l���h�i�u�l�Z���o�b�j�m�j�]�Z�� �^�_�n�_�d�l��

�k�l�_�g�d�b�� �d�b�r�d�b�� �f�h�`�_�l�� �[�u�l�v�� �\�h�k�k�l�Z�g�h�\�e�_�g�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�b �b�e�b�� �q�_�j�_�a��

�f�b�g�b�e�Z�i�Z�j�h�l�h�f�b�x�� �k�� �\�u�\�_�^�_�g�b�_�f�� �i�h�\�j�_�`�^�_�g�g�h�]�h�� �m�q�Z�k�l�d�Z�� �d�b�r�_�q�g�b�d�Z�� �g�Z�j�m�`�m����

�A�g�Z�q�b�l�_�e�v�g�u�_�� �b�e�b�� �f�g�h�`�_�k�l�\�_�g�g�u�_�� �i�h�\�j�_�`�^�_�g�b�y�� �f�h�]�m�l�� �i�h�l�j�_�[�h�\�Z�l�v�� �\�u�i�h�e�g�_�g�b�y��

�i�h�e�g�h�p�_�g�g�h�c�� �e�Z�i�Z�j�h�l�h�f�b�b���� �I�j�_�^�u�^�m�s�b�_�� �h�i�_�j�Z�l�b�\�g�u�_�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �g�Z��

�[�j�x�r�g�h�c�� �i�h�e�h�k�l�b�� �i�h�\�u�r�Z�x�l�� �j�b�k�d�� �j�Z�g�_�g�b�y�� �\�g�m�l�j�_�g�g�b�o�� �h�j�]�Z�g�h�\���� �\�� �k�\�y�a�b�� �k�� �q�_�f��

�^�h�k�l�m�i���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���b�]�e�u���<�_�j�_�k�k�Z���k�e�_�^�m�_�l���i�j�b�f�_�g�y�l�v���k���h�k�l�h�j�h�`�g�h�k�l�v�x���>142]. 

�<�� �^�Z�g�g�h�c�� �k�b�l�m�Z�p�b�b�� �i�j�_�^�i�h�q�l�b�l�_�e�v�g�u�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�_�� �f�_�l�h�^�u�� �m�k�l�Z�g�h�\�d�b��

�h�i�l�b�q�_�k�d�h�]�h�� �l�j�h�Z�d�Z�j�Z���� �q�_�j�_�a�� �f�b�g�b�e�Z�i�Z�j�h�l�h�f�b�x�� �i�h�� �f�_�l�h�^�m�� �O�Z�k�k�_�g�Z�� �>167�@���� �i�h�^��

�h�i�l�b�q�_�k�d�b�f�� �>174�@�� �b�e�b�� �i�Z�e�v�p�_�\�u�f�� �d�h�g�l�j�h�e�_�f�� �>160�@���� �e�b�[�h�� �\�^�Z�e�b�� �h�l��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o���d�h�`�g�u�o���j�m�[�p�h�\�� 

�J�b�k�d�� �i�h�\�j�_�`�^�_�g�b�y�� �d�b�r�_�q�g�b�d�Z�� �a�g�Z�q�b�l�_�e�v�g�h�� �\�h�a�j�Z�k�l�Z�_�l�� �i�j�b�� �\�\�_�^�_�g�b�b�� �b��

�f�Z�g�b�i�m�e�y�p�b�b�� �b�g�k�l�j�m�f�_�g�l�Z�f�b�� �\�� �[�j�x�r�g�h�c�� �i�h�e�h�k�l�b�� �\�g�_�� �i�h�e�y�� �a�j�_�g�b�y�� �d�Z�f�_�j�u���� �q�l�h��

�h�k�h�[�_�g�g�h�� �Z�d�l�m�Z�e�v�g�h�� �i�j�b�� �i�h�^�d�e�x�q�_�g�b�b�� �j�h�[�h�l�b�q�_�k�d�h�c�� �k�b�k�l�_�f�u�� �d�� �j�Z�[�h�q�b�f�� �i�h�j�l�Z�f����

�<���k�e�m�q�Z�_���k�h�f�g�_�g�b�c���d�h�g�k�h�e�v�g�h�f�m���o�b�j�m�j�]�m���k�e�_�^�m�_�l���h�[�_�k�i�_�q�b�l�v���\�b�a�m�Z�e�v�g�m�x���i�h�f�h�s�v��

�Z�k�k�b�k�l�_�g�l�m���^�e�y���m�k�l�Z�g�h�\�d�b���b�g�k�l�j�m�f�_�g�l�h�\���>365]. 

�I�j�b�� �i�h�\�j�_�`�^�_�g�b�b�� �d�b�r�_�q�g�b�d�Z�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �\�\�_�^�_�g�b�y�� �l�j�h�Z�d�Z�j�Z�� �b�e�b��

�b�g�k�l�j�m�f�_�g�l�Z�� �k�l�_�g�d�m�� �d�b�r�d�b �g�_�h�[�o�h�^�b�f�h�� �h�k�f�h�l�j�_�l�v�� �k�h�� �\�k�_�o�� �k�l�h�j�h�g�� �k�� �p�_�e�v�x��

�b�k�d�e�x�q�_�g�b�y�� �_�_�� �k�d�\�h�a�g�h�]�h�� �j�Z�g�_�g�b�y���� �I�j�b�� �h�k�m�s�_�k�l�\�e�_�g�b�b�� �w�d�k�l�j�Z�i�_�j�b�l�h�g�_�Z�e�v�g�h�]�h��
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�^�h�k�l�m�i�Z�� �m�k�l�Z�g�h�\�d�Z�� �l�j�h�Z�d�Z�j�h�\�� �k�d�\�h�a�v�� �[�j�x�r�g�m�x�� �i�h�e�h�k�l�v�� �f�h�`�_�l�� �i�j�b�\�_�k�l�b�� �d��

�g�_�j�Z�k�i�h�a�g�Z�g�g�h�f�m�� �i�h�\�j�_�`�^�_�g�b�x�� �d�b�r�_�q�g�b�d�Z���� �q�l�h�� �]�j�h�a�b�l�� �k�_�j�v�_�a�g�u�f�b��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f�b���h�k�e�h�`�g�_�g�b�y�f�b�� 

 

�������������I�h�\�j�_�`�^�_�g�b�_���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b 
 

�H�^�g�b�f�� �b�a�� �]�j�h�a�g�u�o�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �J�I�W�� �y�\�e�y�_�l�k�y��

�i�h�\�j�_�`�^�_�g�b�_���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b�����\�k�l�j�_�q�Z�x�s�_�_�k�y���k���q�Z�k�l�h�l�h�c���h�l�����������^�h���������������b���\��

10-���������k�e�m�q�Z�_�\���i�j�b�\�h�^�y�s�_�_���d���j�Z�a�\�b�l�b�x���j�_�d�l�h�i�m�a�u�j�g�h�]�h���k�\�b�s�Z���>200].  

�J�b�k�d�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �j�Z�g�_�g�b�y�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b��

�J�I�W�� �\�h�a�j�Z�k�l�Z�_�l�� �m�� �i�Z�p�b�_�g�l�h�\���� �i�_�j�_�g�_�k�r�b�o�� �g�_�k�d�h�e�v�d�h�� �f�m�e�v�l�b�n�h�d�Z�e�v�g�u�o�� �[�b�h�i�k�b�c��

�I�@�� �>279�@���� �h�i�_�j�Z�p�b�b�� �g�Z�� �I�@�� ���L�M�J�I���� �Z�^�_�g�h�f�w�d�l�h�f�b�y���� �e�Z�a�_�j�g�Z�y�� �w�g�m�d�e�_�Z�p�b�y���� �>280] 

�b�e�b�� �i�j�y�f�h�c�� �d�b�r�d�_�� �>293�@���� �n�h�d�Z�e�v�g�m�x�� �b�e�b�� �e�m�q�_�\�m�x�� �l�_�j�Z�i�b�x�� �J�I�@�� �>241, 301, 302], 

�q�l�h�� �h�[�m�k�e�h�\�e�_�g�h�� �k�d�e�_�j�h�l�b�q�_�k�d�b�f�b�� �b�a�f�_�g�_�g�b�y�f�b�� �l�d�Z�g�_�c�� �\�h�d�j�m�]�� �`�_�e�_�a�u���� �G�Z�e�b�q�b�_��

�f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�c�� �n�h�j�f�u�� �J�I�@�� �k�� �b�g�\�Z�a�b�_�c�� �\�� �`�b�j�h�\�m�x�� �d�e�_�l�q�Z�l�d�m�� �b���b�e�b��

�k�_�f�_�g�g�u�_�� �i�m�a�u�j�v�d�b�� �l�Z�d�`�_�� �a�g�Z�q�b�l�_�e�v�g�h�� �m�\�_�e�b�q�b�\�Z�_�l�� �j�b�k�d�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h��

�j�Z�g�_�g�b�y���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���>272]. 

�Q�Z�k�l�h�l�Z�� �i�h�\�j�_�`�^�_�g�b�c�� �i�j�y�f�h�c�� �d�b�r�d�b�� �g�Z�i�j�y�f�m�x�� �a�Z�\�b�k�b�l�� �h�l�� �h�i�u�l�Z��

�o�b�j�m�j�]�b�q�_�k�d�h�c�� �[�j�b�]�Z�^�u���>291�@���b�� �h�[�s�_�]�h�� �q�b�k�e�Z�� �\�u�i�h�e�g�y�_�f�u�o�� �J�I�W�� �\�� �f�_�^�b�p�b�g�k�d�h�f��

�m�q�j�_�`�^�_�g�b�b�� �>185�@���� �I�h�� �^�Z�g�g�u�f�� �d�e�b�g�b�d�b�� �0�D�\�R���� �q�Z�k�l�h�l�Z�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h��

�h�k�e�h�`�g�_�g�b�y�� �^�h�k�l�b�]�Z�e�Z�� ���������� �\�� �]�j�m�i�i�_�� �i�Z�p�b�_�g�l�h�\���� �i�_�j�_�g�_�k�r�b�o�� �J�I�W�� �^�h�� ���������� �]������ �b��

�k�g�b�a�b�e�Z�k�v���^�h�������������\���i�h�k�e�_�^�m�x�s�b�c���i�_�j�b�h�^���>275].  

�I�h�\�j�_�`�^�_�g�b�_�� �i�j�y�f�h�c�� �d�b�r�d�b�� �\�k�l�j�_�q�Z�_�l�k�y�� �i�j�b�� �e�x�[�h�f�� �h�i�_�j�Z�l�b�\�g�h�f�� �^�h�k�l�m�i�_����

�I�j�b�� �w�l�h�f�� �i�j�b�� �i�j�h�f�_�`�g�h�k�l�g�h�c�� �J�I�W�� �q�Z�k�l�h�l�Z�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �j�Z�g�_�g�b�c�� �i�j�y�f�h�c��

�d�b�r�d�b�� �k�m�s�_�k�l�\�_�g�g�h�� �\�u�r�_�� �± 5,4-���������� �q�l�h�� �h�[�t�y�k�g�y�_�l�k�y�� �h�k�h�[�_�g�g�h�k�l�y�f�b��

�h�i�_�j�Z�p�b�h�g�g�h�c�� �l�_�o�g�b�d�b�� �>86, 317�@���� �<�f�_�k�l�_�� �k�� �l�_�f���� �m�e�m�q�r�_�g�g�Z�y�� �\�b�a�m�Z�e�b�a�Z�p�b�y�� �\�� �o�h�^�_��

�e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �b�� �j�h�[�h�l�b�q�_�k�d�h�c�� �J�I�W�� �i�h�a�\�h�e�y�_�l�� �h�k�m�s�_�k�l�\�e�y�l�v�� �i�j�_�p�b�a�b�h�g�g�m�x��

�^�b�k�k�_�d�p�b�x�� �\�� �k�e�h�_�� �f�_�`�^�m�� �i�j�y�f�h�c�� �d�b�r�d�h�c�� �b�� �I�@���� �q�l�h�� �h�l�j�Z�`�Z�_�l�k�y�� �g�Z�� �k�g�b�`�_�g�b�b��
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�j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �L�Z�d���� �\�� �g�_�^�Z�\�g�_�f�� �i�h�i�m�e�y�p�b�h�g�g�h�f��

�b�k�k�e�_�^�h�\�Z�g�b�b��Barashi et al���� �i�h�d�Z�a�Z�g�h���� �q�l�h�� �q�Z�k�l�h�l�Z�� �\�k�l�j�_�q�Z�_�f�h�k�l�b�� �y�l�j�h�]�_�g�g�h�]�h��

�i�h�\�j�_�`�^�_�g�b�y���i�j�y�f�h�c���d�b�r�d�b���k�h�k�l�Z�\�b�e�Z�������������������������b�������������i�j�b���\�u�i�h�e�g�_�g�b�b���I�J�I�W����

�W�J�I�W���b���J�:�J�I�W�����k�h�h�l�\�_�l�k�l�\�_�g�g�h���>187].  

�I�j�b�� �m�^�Z�e�_�g�b�b�� �f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�o�� �n�h�j�f�� �J�I�@�� �\�h�a�j�Z�k�l�Z�x�s�Z�y��

�o�b�j�m�j�]�b�q�_�k�d�Z�y�� �Z�]�j�_�k�k�b�y�� �b�� �j�Z�^�b�d�Z�e�b�a�f�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �g�_�j�_�^�d�h�� �i�j�b�\�h�^�y�l�� �d��

�i�j�h�l�y�`�_�g�g�h�f�m�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�f�m�� �i�h�\�j�_�`�^�_�g�b�x�� �k�l�_�g�d�b���i�j�y�f�h�c�� �d�b�r�d�b�� �\�� �f�_�k�l�_��

�_�_���b�g�l�b�f�g�h�]�h���i�j�b�e�_�`�Z�g�b�y���d���a�h�g�_���h�i�m�o�h�e�_�\�h�c���b�g�\�Z�a�b�b���>161]. 

�G�Z�i�j�h�l�b�\���� �n�Z�d�l�h�j�Z�f�b���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�f�b�� �k�h�� �k�g�b�`�_�g�b�_�f�� �j�b�k�d�Z�� �j�Z�g�_�g�b�y��

�k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �i�j�b�� �J�I�W���� �y�\�e�y�x�l�k�y�� �h�`�b�j�_�g�b�_���� �j�h�[�h�l�b�q�_�k�d�b�c�� �^�h�k�l�m�i�� �b��

�e�_�q�_�g�b�_�� �\�� �f�_�^�b�p�b�g�k�d�h�f�� �m�q�j�_�`�^�_�g�b�b�� �k�� �[�h�e�v�r�b�f�� �q�b�k�e�h�f�� �\�u�i�h�e�g�y�_�f�u�o�� �h�i�_�j�Z�p�b�c��

[173, 187, 324�@���� �M�� �i�Z�p�b�_�g�l�h�\�� �k�� �i�h�\�u�r�_�g�g�u�f�� �B�F�L�� �[�h�e�v�r�h�c�� �h�[�t�_�f��

�i�Z�j�Z�j�_�d�l�Z�e�v�g�h�]�h�� �`�b�j�Z�� �i�h�a�\�h�e�y�_�l�� �e�m�q�r�_�� �\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v�� �k�e�h�c�� �g�_�h�[�o�h�^�b�f�h�c��

�^�b�k�k�_�d�p�b�b���b���i�j�_�^�h�l�\�j�Z�s�Z�_�l���i�h�\�j�_�`�^�_�g�b�_���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���� 

�H�k�g�h�\�g�u�f�b�� �k�i�h�k�h�[�Z�f�b�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �y�\�e�y�x�l�k�y��

�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b���� �i�j�_�p�b�a�b�h�g�g�Z�y�� �^�b�k�k�_�d�p�b�y�� �k��

�f�b�g�b�f�Z�e�v�g�u�f�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �f�h�g�h�i�h�e�y�j�g�h�c�� �d�h�Z�]�m�e�y�p�b�b�� �b�� �s�Z�^�y�s�Z�y�� �l�j�Z�d�p�b�y��

�k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �>121, 124, 237�@���� �<�� �l�h�� �`�_�� �\�j�_�f�y�� �r�b�j�h�d�h�� �b�k�i�h�e�v�a�m�_�f�Z�y�� �\��

�d�e�b�g�b�q�_�k�d�h�c���i�j�Z�d�l�b�d�_���i�j�_�^�h�i�_�j�Z�p�b�h�g�g�Z�y���f�_�o�Z�g�b�q�_�k�d�Z�y���i�h�^�]�h�l�h�\�d�Z���d�b�r�_�q�g�b�d�Z���g�_��

�i�j�b�\�h�^�b�l�� �d�� �k�g�b�`�_�g�b�x�� �q�b�k�e�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �b�g�n�_�d�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c����

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���r�\�Z���b���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b���]�h�k�i�b�l�Z�e�b�a�Z�p�b�b���>150, 258]. 

�B�k�i�h�e�v�a�h�\�Z�g�b�_�� �j�_�d�l�Z�e�v�g�h�]�h�� �a�h�g�^�Z�� �b�e�b�� �]�Z�a�h�h�l�\�h�^�g�h�c�� �l�j�m�[�d�b�� �^�e�y�� �b�g�l�m�[�Z�p�b�b��

�i�j�h�k�\�_�l�Z�� �i�j�y�f�h�c�� �d�b�r�d�b�� �\�� �o�h�^�_�� �h�i�_�j�Z�p�b�b�� �f�h�`�_�l�� �i�h�f�h�q�v�� �\�� �^�b�Z�]�g�h�k�l�b�d�_�� �^�_�n�_�d�l�Z��

�k�l�_�g�d�b�����Z���\���k�e�m�q�Z�_���k�h�f�g�_�g�b�c�����h�k�m�s�_�k�l�\�b�l�v���i�m�a�u�j�v�d�h�\�u�c���l�_�k�l����bubble test) [366].  

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �b�a�\�_�k�l�g�u�� �j�Z�a�e�b�q�g�u�_�� �k�i�h�k�h�[�u�� �m�k�l�j�Z�g�_�g�b�y��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h���i�h�\�j�_�`�^�_�g�b�y���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���\���o�h�^�_���\�u�i�h�e�g�_�g�b�y���J�I�W����

�K�h�]�e�Z�k�g�h�� �d�e�b�g�b�q�_�k�d�b�f�� �j�_�d�h�f�_�g�^�Z�p�b�y�f�� �i�h�� �o�b�j�m�j�]�b�b���� �i�j�b�� �\�u�y�\�e�_�g�b�b��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�h�\�j�_�`�^�_�g�b�y�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �j�_�d�h�f�_�g�^�m�_�l�k�y��

�l�s�Z�l�_�e�v�g�h�_�� �m�r�b�\�Z�g�b�_�� �^�_�n�_�d�l�Z�� �\�� �i�h�i�_�j�_�q�g�h�f�� �g�Z�i�j�Z�\�e�_�g�b�b�� �k�l�Z�g�^�Z�j�l�g�u�f��

�^�\�m�o�j�y�^�g�u�f�� �r�\�h�f���� �Z�� �l�Z�d�`�_�� �^�e�b�l�_�e�v�g�h�_�� ���[�h�e�_�_�� �^�\�m�o�� �g�_�^�_�e�v���� �^�j�_�g�b�j�h�\�Z�g�b�_��
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�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �m�j�_�l�j�Z�e�v�g�u�f�� �d�Z�l�_�l�_�j�h�f�� �b�e�b�� �p�b�k�l�h�k�l�h�f�h�c���� �<�� �k�e�m�q�Z�y�o�� �g�Z�e�b�q�b�y��

�j�Z�g�_�\�h�]�h�� �^�_�n�_�d�l�Z�� �\�� �k�l�_�g�d�_�� �d�b�r�d�b���� �h�o�\�Z�l�u�\�Z�x�s�_�]�h�� �[�h�e�_�_�� �ó�� �_�_�� �h�d�j�m�`�g�h�k�l�b���� �e�b�[�h����

�d�h�]�^�Z�� �m�r�b�\�Z�g�b�_�� �_�]�h�� �a�Z�l�j�m�^�g�_�g�h���� �b�e�b�� �]�_�j�f�_�l�b�q�g�h�k�l�v�� �r�\�Z�� �k�h�f�g�b�l�_�e�v�g�Z����

�p�_�e�_�k�h�h�[�j�Z�a�g�h�� �\�u�i�h�e�g�_�g�b�_�� �d�h�e�h�k�l�h�f�b�b�� �>20�@���� �G�Z�e�h�`�_�g�b�_�� �d�h�e�h�k�l�h�f�u�� �i�h�d�Z�a�Z�g�h��

�l�Z�d�`�_�� �i�j�b�� �i�h�\�j�_�`�^�_�g�b�b�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �m�� �[�h�e�v�g�u�o���� �d�h�l�h�j�u�f�� �i�j�h�\�h�^�b�l�k�y��

�©�k�i�Z�k�b�l�_�e�v�g�Z�y�ª�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�y�� �i�h�k�e�_�� �e�m�q�_�\�h�c�� �b�e�b�� �n�h�d�Z�e�v�g�h�c�� �l�_�j�Z�i�b�b���� �b�e�b�� �i�j�b��

�g�Z�e�b�q�b�b���h�i�m�o�h�e�_�\�h�c���b�g�n�b�e�v�l�j�Z�p�b�b���k�l�_�g�d�b���d�b�r�d�b�� 

�?�k�e�b���`�_���j�Z�g�_�g�b�_���i�j�y�f�h�c���d�b�r�d�b���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h���g�_���j�Z�k�i�h�a�g�Z�g�h���b�e�b���b�f�_�_�l��

�f�_�k�l�h�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �\�u�i�h�e�g�_�g�g�h�]�h�� �i�_�j�\�b�q�g�h�]�h�� �r�\�Z���� �k�b�l�m�Z�p�b�y�� �f�h�`�_�l��

�h�k�e�h�`�g�b�l�v�k�y�� �j�Z�a�\�b�l�b�_�f�� �j�_�d�l�h�i�m�a�u�j�g�h�]�h�� �k�\�b�s�Z���� �i�_�j�b�l�h�g�b�l�h�f�� �b�� �^�Z�`�_�� �k�f�_�j�l�v�x��

�[�h�e�v�g�h�]�h���� �J�Z�a�\�b�l�b�_�� �^�Z�g�g�u�o�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �l�j�_�[�m�_�l���[�h�e�v�r�b�o��

�f�Z�l�_�j�b�Z�e�v�g�u�o�� �a�Z�l�j�Z�l���� �g�_�h�^�g�h�d�j�Z�l�g�u�o�� �h�i�_�j�Z�p�b�c���� �^�e�b�l�_�e�v�g�h�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b���b��

�a�Z�q�Z�k�l�m�x���k�h�i�j�h�\�h�`�^�Z�_�l�k�y���j�_�a�d�b�f���k�g�b�`�_�g�b�_�f���d�Z�q�_�k�l�\�Z���`�b�a�g�b���i�Z�p�b�_�g�l�Z���>6, 15].  

�G�_�k�f�h�l�j�y���g�Z���m�r�b�\�Z�g�b�_���^�_�n�_�d�l�Z���d�b�r�d�b���k�l�Z�g�^�Z�j�l�g�u�f���^�\�m�o�j�y�^�g�u�f���r�\�h�f�����[�_�a��

�g�Z�e�h�`�_�g�b�y�� �d�h�e�h�k�l�h�f�u�� �\�� �������� �k�e�m�q�Z�_�\�� �i�j�h�b�k�o�h�^�b�l�� �n�h�j�f�b�j�h�\�Z�g�b�_���j�_�d�l�h�i�m�a�u�j�g�h�]�h 

�k�\�b�s�Z���� �I�j�b�� �^�h�i�h�e�g�b�l�_�e�v�g�h�f�� �\�u�i�h�e�g�_�g�b�b�� �d�h�e�h�k�l�h�f�b�b�� �b���b�e�b�� �p�b�k�l�h�k�l�h�f�b�b��

�a�g�Z�q�b�l�_�e�v�g�h�� �m�o�m�^�r�Z�_�l�k�y�� �d�Z�q�_�k�l�\�h�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�Z�� �b�� �\�h�a�g�b�d�Z�_�l�� �i�h�l�j�_�[�g�h�k�l�v�� �\��

�^�Z�e�v�g�_�c�r�b�o�� �j�_�d�h�g�k�l�j�m�d�l�b�\�g�u�o�� �h�i�_�j�Z�p�b�y�o���� �W�l�h�� �^�b�d�l�m�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v��

�m�d�j�_�i�e�_�g�b�y���b���a�Z�s�b�l�u���a�h�g�u���r�\�Z���^�_�n�_�d�l�Z���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���>184�@�����<���g�_�d�h�l�h�j�u�o��

�k�e�m�q�Z�y�o�� �o�b�j�m�j�]�b�� �i�j�b�[�_�]�Z�x�l�� �d�� �i�e�Z�k�l�b�d�_�� �f�_�k�l�g�u�f�b�� �l�d�Z�g�y�f�b�� �>43�@���� �i�_�j�_�f�_�s�_�g�b�x��

�k�m�o�h�`�b�e�v�g�h�]�h�� �p�_�g�l�j�Z�� �i�j�h�f�_�`�g�h�k�l�b���� �b�k�i�h�e�v�a�m�x�l�� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�_�� �d�e�b�i�k�u�� �b�e�b��

�l�d�Z�g�_�\�u�_���d�e�_�b���>129].  

�G�Z�b�[�h�e�_�_���i�h�i�m�e�y�j�g�u�f���k�i�h�k�h�[�h�f���m�d�j�_�i�e�_�g�b�y���a�h�g�u���i�_�j�\�b�q�g�h�]�h���r�\�Z���^�_�n�_�d�l�Z��

�k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �y�\�e�y�_�l�k�y�� �i�h�^�r�b�\�Z�g�b�_�� �i�j�y�^�b�� �[�h�e�v�r�h�]�h�� �k�Z�e�v�g�b�d�Z���� �<�� �k�\�h�_�c��

�j�Z�[�h�l�_��R. Katz et al���� �h�l�f�_�q�Z�x�l���� �q�l�h�� �\�� �]�j�m�i�i�_�� �������� �[�h�e�v�g�u�o���� �i�_�j�_�g�_�k�r�b�o��

�e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�m�x�� �J�I�W���� �\�� �i�y�l�b�� �k�e�m�q�Z�y�o�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �\�u�y�\�e�_�g�h��

�i�h�\�j�_�`�^�_�g�b�_�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b���� �:�\�l�h�j�u�� �k�h�h�[�s�Z�x�l �h�[�� �m�k�i�_�r�g�h�f�� �m�k�l�j�Z�g�_�g�b�b��

�^�_�n�_�d�l�Z���i�m�l�_�f���g�Z�e�h�`�_�g�b�y���^�\�m�o�j�y�^�g�h�]�h���r�\�Z���j�Z�k�k�Z�k�u�\�Z�x�s�_�c�k�y���\�b�d�j�b�e�h�\�h�c���g�b�l�v�x��

�k�� �^�h�i�h�e�g�b�l�_�e�v�g�u�f�� �m�d�j�u�l�b�_�f�� �b�� �n�b�d�k�Z�p�b�_�c�� �d�� �k�l�_�g�d�_�� �i�j�y�f�h�c�� �d�b�r�d�b�� �i�j�y�^�b��

�i�j�_�^�\�Z�j�b�l�_�e�v�g�h�� �f�h�[�b�e�b�a�h�\�Z�g�g�h�]�h�� �[�h�e�v�r�h�]�h�� �k�Z�e�v�g�b�d�Z���� �H�^�g�h�f�m�� �i�Z�p�b�_�g�l�m��
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�^�h�i�h�e�g�b�l�_�e�v�g�h�� �[�u�e�Z�� �\�u�i�h�e�g�_�g�Z�� �d�h�e�h�k�l�h�f�b�y���� �d�h�l�h�j�Z�y�� �[�u�e�Z�� �m�k�l�j�Z�g�_�g�Z�� �q�_�j�_�a�� �l�j�b��

�f�_�k�y�p�Z���� �A�Z�� �i�_�j�b�h�^�� �g�Z�[�e�x�^�_�g�b�y�� �g�b�� �m�� �h�^�g�h�]�h�� �b�a�� �i�Z�p�b�_�g�l�h�\�� �g�_�� �j�Z�a�\�b�e�h�k�v��

�h�l�^�Z�e�_�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �k�\�y�a�Z�g�g�h�]�h�� �k�� �j�Z�g�_�g�b�_�f�� �i�j�y�f�h�c�� �d�b�r�d�b�� �>237�@���� �H�^�g�Z�d�h��

�f�_�l�h�^�� �b�f�_�_�l�� �k�\�h�b�� �h�]�j�Z�g�b�q�_�g�b�y�� �b�� �g�_�� �j�_�Z�e�b�a�m�_�f�� �\�� �k�e�m�q�Z�_�� �h�l�k�m�l�k�l�\�b�y�� �[�h�e�v�r�h�]�h��

�k�Z�e�v�g�b�d�Z�� �\�k�e�_�^�k�l�\�b�_�� �i�j�_�^�u�^�m�s�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\���� �\�u�j�Z�`�_�g�g�h�]�h�� �k�i�Z�_�q�g�h�]�h��

�i�j�h�p�_�k�k�Z�� �\�� �[�j�x�r�g�h�c�� �i�h�e�h�k�l�b�� �b�e�b�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �k�h�o�j�Z�g�_�g�b�y�� �i�h�e�h�`�_�g�b�y��

�L�j�_�g�^�_�e�_�g�[�m�j�]�Z���>185]. 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�h�\�j�_�`�^�_�g�b�_�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a��

�g�Z�b�[�h�e�_�_�� �l�y�`�_�e�u�o�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �J�I�W���� �l�j�_�[�m�_�l�� �a�g�Z�q�b�l�_�e�v�g�h�]�h��

�b�a�f�_�g�_�g�b�y�� �a�Z�i�e�Z�g�b�j�h�\�Z�g�g�h�]�h�� �o�h�^�Z�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �b�� �i�h�l�_�g�p�b�Z�e�v�g�h��

�k�h�i�j�y�`�_�g�h���k���j�b�k�d�h�f���j�Z�a�\�b�l�b�y���]�j�h�a�g�u�o���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�c�����<���k�\�y�a�b���k��

�w�l�b�f�� �i�h�b�k�d�� �b�� �m�k�l�Z�g�h�\�e�_�g�b�_�� �i�j�_�^�b�d�l�h�j�h�\�� �k�� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �]�j�m�i�i�� �j�b�k�d�Z���� �Z�� �l�Z�d�`�_��

�j�Z�a�j�Z�[�h�l�d�Z�� �b�� �d�e�b�g�b�q�_�k�d�h�_�� �\�g�_�^�j�_�g�b�_�� �k�i�h�k�h�[�h�\�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �b�� �g�Z�^�_�`�g�h�c��

�d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �g�_�h�[�o�h�^�b�f�h�c�� �b�� �\�h�k�l�j�_�[�h�\�Z�g�g�h�c��

�a�Z�^�Z�q�_�c���i�j�Z�d�l�b�q�_�k�d�h�c���h�g�d�h�m�j�h�e�h�]�b�b�� 

 

���������I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_���h�k�e�h�`�g�_�g�b�y���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

�K�h�\�j�_�f�_�g�g�u�_�� �g�Z�m�q�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �h�p�_�g�b�\�Z�x�l�� �w�n�n�_�d�l�b�\�g�h�k�l�v��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �J�I�@�� �k�h�]�e�Z�k�g�h�� �d�h�g�p�_�i�p�b�b�� �©�i�_�g�l�Z�n�_�d�l�u�ª����

�i�h�^�j�Z�a�m�f�_�\�Z�x�s�_�c�� �h�l�k�m�l�k�l�\�b�_�� �i�h�k�e�_�� �J�I�W�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h�� �j�_�p�b�^�b�\�Z���� �I�O�D����

�g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b���� �w�j�_�d�l�b�e�v�g�h�c�� �^�b�k�n�m�g�d�p�b�b�� �b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c��

[348�@���� �J�Z�a�\�b�l�b�_�� �i�h�k�e�_�^�g�b�o�� �h�l�j�Z�`�Z�_�l�k�y�� �g�Z�� �d�Z�q�_�k�l�\�_�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�Z����

�k�h�i�j�h�\�h�`�^�Z�_�l�k�y�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�b�f�b�� �a�Z�l�j�Z�l�Z�f�b���� �Z�� �\�� �h�l�^�_�e�v�g�u�o�� �k�e�m�q�Z�y�o��

�g�_�k�_�l�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�m�x�� �m�]�j�h�a�m�� �`�b�a�g�b�� �b�� �l�j�_�[�m�_�l�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �f�_�l�h�^�h�\��

�e�_�q�_�g�b�y�� 

�K�� �p�_�e�v�x�� �k�l�Z�g�^�Z�j�l�b�a�Z�p�b�b�� �b�� �k�b�k�l�_�f�Z�l�b�a�Z�p�b�b�� �\�h�a�g�b�d�Z�x�s�b�o��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �r�b�j�h�d�h�� �b�k�i�h�e�v�a�m�_�l�k�y�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y��
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�h�k�e�h�`�g�_�g�b�c���� �i�j�_�^�e�h�`�_�g�g�Z�y�� �3���� �&�O�D�Y�L�H�Q�� �b�� �'���� �'�L�Q�G�R�� �b�� �\�Z�e�b�^�b�j�h�\�Z�g�g�Z�y�� �^�e�y��

�m�j�h�e�h�]�b�q�_�k�d�b�o���\�f�_�r�Z�l�_�e�v�k�l�\���>356]. 

�K�h�]�e�Z�k�g�h�� �e�b�l�_�j�Z�l�m�j�g�u�f�� �^�Z�g�g�u�f�� �q�Z�k�l�h�l�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c��

�j�Z�^�b�d�Z�e�v�g�h�]�h�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �J�I�@�� �\�Z�j�v�b�j�m�_�l�� �\�� �r�b�j�h�d�b�o�� �i�j�_�^�_�e�Z�o�� �h�l��

�����������^�h���������������>299�@�����I�j�b���w�l�h�f���h�k�g�h�\�g�m�x���f�Z�k�k�m���k�h�k�l�Z�\�e�y�x�l���e�_�]�d�b�_���h�k�e�h�`�g�_�g�b�y��I-

II  �k�l�_�i�_�g�b�� �i�h�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b��Clavien-Dindo���� �g�_�� �h�d�Z�a�u�\�Z�x�s�b�_�� �^�h�e�]�h�k�j�h�q�g�h�]�h��

�\�e�b�y�g�b�y�� �g�Z�� �k�h�k�l�h�y�g�b�_�� �i�Z�p�b�_�g�l�Z�� �b�� �g�_�� �l�j�_�[�m�x�s�b�_�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �\�f�_�r�Z�l�_�e�v�k�l�\����

�< �d�j�m�i�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �0���� �+�U�X�]�D��et al���� �i�j�h�p�_�g�l�� �e�_�]�d�b�o�� �h�k�e�h�`�g�_�g�b�c�� �k�h�k�l�Z�\�b�e��

21,7% (I �k�l�_�i�_�g�b���± 6,8%, II  �k�l�_�i�_�g�b �± �����������������\���l�h���\�j�_�f�y���d�Z�d���g�Z���l�y�`�_�e�u�_���i�j�b�r�e�h�k�v��

11,5% (III A �k�l�_�i�_�g�b���± 3,6%, III B �± 6,2%, IVA �± 1,5%, IVB �± 0,1, V �± ���������������:�\�l�h�j�u��

�m�l�\�_�j�`�^�Z�x�l���� �q�l�h�� �d�j�h�\�h�l�_�q�_�g�b�_�� �k�� �f�Z�k�k�b�\�g�h�c�� �d�j�h�\�h�i�h�l�_�j�_�c�� �y�\�e�y�_�l�k�y��

�h�k�g�h�\�h�i�h�e�Z�]�Z�x�s�b�f�� �n�Z�d�l�h�j�h�f�� �j�Z�a�\�b�l�b�y�� �`�b�a�g�_�m�]�j�h�`�Z�x�s�b�o�� �h�k�e�h�`�g�_�g�b�c�� ����������

�h�k�e�h�`�g�_�g�b�c��IV-V �k�l�_�i�_�g�b��Clavien-Dindo) [139]. 

�F�g�h�]�b�_�� �b�k�k�e�_�^�h�\�Z�l�_�e�b �k�o�h�^�y�l�k�y�� �\�h�� �f�g�_�g�b�b���� �q�l�h�� �j�h�[�h�l�Z�k�k�b�k�l�b�j�h�\�Z�g�g�u�c��

�^�h�k�l�m�i�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �e�m�q�r�m�x�� �\�b�a�m�Z�e�b�a�Z�p�b�x���� �i�j�_�p�b�a�b�h�g�g�m�x�� �^�b�k�k�_�d�p�b�x�� �l�d�Z�g�_�c�� �b��

�d�h�g�l�j�h�e�v�� �g�Z�^�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�� �d�j�h�\�h�l�_�q�_�g�b�_�f���� �q�l�h�� �a�Z�d�h�g�h�f�_�j�g�h�� �m�e�m�q�r�Z�_�l��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �>133�@���� �D�j�m�i�g�u�c�� �k�b�k�l�_�f�Z�l�b�q�_�k�d�b�c�� �h�[�a�h�j�� �b�� �f�_�l�Z-

�Z�g�Z�e�b�a�����\�d�e�x�q�Z�x�s�b�c�������� ���������[�h�e�v�g�u�o���J�I�@�����b�a���d�h�l�h�j�u�o������ ���������i�_�j�_�g�_�k�e�b���I�J�I�W����

22 177 �± �W�J�I�W���b�������� 655 �± �J�:�J�I�W�����^�_�f�h�g�k�l�j�b�j�m�x�l���k�l�Z�l�b�k�l�b�q�_�k�d�b�_���i�j�_�b�f�m�s�_�k�l�\�Z��

�f�Z�e�h�b�g�\�Z�a�b�\�g�u�o�� �^�h�k�l�m�i�h�\�� �\�� �k�j�Z�\�g�_�g�b�b�� �k�� �h�l�d�j�u�l�u�f�� �i�h�� �d�h�e�b�q�_�k�l�\�m�� �l�y�`�_�e�u�o��

�h�k�e�h�`�g�_�g�b�c�� �•III �k�l�_�i�_�g�b�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �&�O�D�Y�L�H�Q-�'�L�Q�G�R���� �q�b�k�e�m��

�i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�c���� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �b�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b��

[132]. J. Rassweiler et �D�O�����k�h�h�[�s�Z�x�l�����q�l�h���i�j�b���b�k�i�h�e�v�a�h�\�Z�g�b�b���i�h�a�Z�^�b�e�h�g�g�h�]�h���^�h�k�l�m�i�Z��

�^�h�k�l�h�\�_�j�g�h�� �q�Z�s�_�� �g�Z�[�e�x�^�Z�x�l�k�y�� �e�b�f�n�h�p�_�e�_�� ������������ �i�j�h�l�b�\�� ������ �\�� �]�j�m�i�i�_�� �W�J�I�W������

�j�Z�g�_�\�Z�y�� �b�g�n�_�d�p�b�y�� ������������ �i�j�h�l�b�\�� �������������� �l�j�h�f�[�h�w�f�[�h�e�b�b���i�g�_�\�f�h�g�b�b�� ������������ �i�j�h�l�b�\��

�������������b���k�l�_�g�h�a�u���M�<�:���������������i�j�h�l�b�\���������������>207�@�����<���l�h���`�_���\�j�_�f�y��T. Roumeguere et al. 

�i�j�_�^�i�h�e�Z�]�Z�x�l���� �q�l�h�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�_�� �j�Z�a�e�b�q�b�y�� �f�_�`�^�m�� �h�i�_�j�Z�l�b�\�g�u�f�b�� �^�h�k�l�m�i�Z�f�b��

�\�h�a�g�b�d�Z�x�l�� �e�b�r�v�� �i�j�b�� �h�p�_�g�d�_�� �g�_�a�g�Z�q�b�l�_�e�v�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b�� �i�h�k�l�_�i�_�g�g�h��

�\�u�j�Z�\�g�b�\�Z�x�l�k�y�� �i�h�� �f�_�j�_�� �g�Z�d�h�i�e�_�g�b�y�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �h�i�u�l�Z�� �b�� �k�l�Z�g�^�Z�j�l�b�a�Z�p�b�b��

�i�h�^�o�h�^�h�\�� �>269]. �D���F���� �G�x�r�d�h�� �\�� �k�\�h�_�f�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �l�Z�d�`�_��
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�i�j�b�o�h�^�b�l�� �d�� �\�u�\�h�^�m���� �q�l�h�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�_�� �b�� �h�l�^�Z�e�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �g�Z�i�j�y�f�m�x�� �a�Z�\�b�k�y�l�� �h�l�� �h�i�u�l�Z�� �o�b�j�m�j�]�Z���� �\�u�i�h�e�g�y�x�s�_�]�h��

�^�Z�g�g�m�x�� �h�i�_�j�Z�p�b�x���� �G�Z�� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o�� �\�� �j�Z�[�h�l�_�� �^�b�Z�]�j�Z�f�f�Z�o�� �g�Z�]�e�y�^�g�h��

�^�_�f�h�g�k�l�j�b�j�m�_�l�k�y�� �k�h�d�j�Z�s�_�g�b�_�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �\�j�_�f�_�g�b�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �b��

�k�g�b�`�_�g�b�_�� �q�b�k�e�Z�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �i�h�� �f�_�j�_�� �g�Z�d�h�i�e�_�g�b�y��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �h�i�u�l�Z�� �>33�@���� �:�g�Z�e�h�]�b�q�g�h�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�b��M.A. Liss et al���� �b�a��

108 �j�Z�a�\�b�\�r�b�o�k�y�� �h�k�e�h�`�g�_�g�b�c�� ������ ������������ �i�j�b�r�e�b�k�v�� �g�Z�� �i�_�j�\�u�_�� �������� �k�e�m�q�Z�_�\��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �J�I�@���� �<�� �^�Z�e�v�g�_�c�r�_�f�� �h�l�f�_�q�_�g�h�� �^�\�m�d�j�Z�l�g�h�_�� �k�g�b�`�_�g�b�_��

�q�Z�k�l�h�l�u�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �k�� ������ �^�h�� ���� �k�e�m�q�Z�_�\�� �g�Z�� �d�Z�`�^�u�_��

100 �h�i�_�j�Z�p�b�c�� ��p� ���������������� �I�j�b�� �k�j�Z�\�g�_�g�b�b�� �i�_�j�\�u�o�� �������� �b�� �i�h�k�e�_�^�g�b�o��

800 �\�f�_�r�Z�l�_�e�v�k�l�\�� �h�l�f�_�q�_�g�h���k�h�d�j�Z�s�_�g�b�_�� �q�b�k�e�Z���l�y�`�_�e�u�o���h�k�e�h�`�g�_�g�b�c�� �•III  �k�l�_�i�_�g�b��

Clavien-Dindo �k���������������^�h������0%, p=0,0003 [261]. 

�K�h�]�e�Z�k�g�h�� �e�b�l�_�j�Z�l�m�j�g�u�f�� �^�Z�g�g�u�f �g�Z�b�[�h�e�_�_�� �q�Z�k�l�u�f�b�� �k�i�_�p�b�n�b�q�_�k�d�b�f�b��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f�b�� �h�k�e�h�`�g�_�g�b�y�f�b�� �J�I�W�� �\�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h��

�^�h�k�l�m�i�Z���y�\�e�y�x�l�k�y���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���b���k�l�_�g�h�a���M�<�:�����g�Z���^�h�e�x���d�h�l�h�j�u�o���i�j�b�o�h�^�b�l�k�y��

�h�d�h�e�h�� �������� �\�k�_�o�� �h�k�e�h�`�g�_�g�b�c�� �>143�@���� �<�f�_�k�l�_�� �k�� �l�_�f���� �a�g�Z�q�b�l�_�e�v�g�u�c�� �j�h�k�l�� �q�b�k�e�Z��

�j�Z�k�r�b�j�_�g�g�u�o�� �e�b�f�n�h�^�b�k�k�_�d�p�b�c�� �m�� �[�h�e�v�g�u�o�� �J�I�@�� �\�u�k�h�d�h�� �b�� �h�q�_�g�v�� �\�u�k�h�d�h�� �j�b�k�d�Z�� �\��

�i�h�k�e�_�^�g�_�_�� �^�_�k�y�l�b�e�_�l�b�_�� �a�Z�d�h�g�h�f�_�j�g�h�� �i�j�b�\�_�e�� �d�� �i�j�h�]�j�_�k�k�b�\�g�h�f�m�� �m�\�_�e�b�q�_�g�b�x 

�q�Z�k�l�h�l�u �j�Z�a�\�b�l�b�y �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o���h�k�e�h�`�g�_�g�b�c�����l�Z�d�b�o���d�Z�d���^�e�b�l�_�e�v�g�Z�y���e�b�f�n�h�j�_�y����

�k�b�f�i�l�h�f�g�u�_���e�b�f�n�h�p�_�e�_�����l�j�h�f�[�h�n�e�_�[�b�l���b���h�l�_�d���g�b�`�g�b�o���d�h�g�_�q�g�h�k�l�_�c�����]�b�^�j�h�g�_�n�j�h�a��

�b���i�Z�j�_�a���d�b�r�_�q�g�b�d�Z���>61]. 

 

�������������G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z�� 

�i�h�k�e�_���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

�K�j�h�d�b�� �a�Z�`�b�\�e�_�g�b�y�� �M�<�:�� �b�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �m�j�_�l�j�Z�e�v�g�u�f��

�d�Z�l�_�l�_�j�h�f�� �i�h�k�e�_�� �J�I�W�� �h�i�j�_�^�_�e�y�x�l�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� �i�Z�p�b�_�g�l�Z����

�<�� �k�e�m�q�Z�_�� �j�Z�a�\�b�l�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �k�j�h�d�b�� �i�j�_�[�u�\�Z�g�b�y�� �[�h�e�v�g�h�]�h��
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�\ �k�l�Z�p�b�h�g�Z�j�_�� �k�m�s�_�k�l�\�_�g�g�h���� �Z�� �b�g�h�]�^�Z�� �d�j�Z�l�g�h�� �\�h�a�j�Z�k�l�Z�x�l���� �G�_�j�_�^�d�h�� �^�e�y�� �d�h�j�j�_�d�p�b�b��

�^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �l�j�_�[�m�x�l�k�y�� �^�h�i�h�e�g�b�l�_�e�v�g�u�_�� �b�g�\�Z�a�b�\�g�u�_�� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�_��

�b�e�b�� �j�_�d�h�g�k�l�j�m�d�l�b�\�g�u�_�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �<�� �k�\�h�x�� �h�q�_�j�_�^�v���� �w�d�k�l�j�Z�\�Z�a�Z�p�b�y�� �f�h�q�b�� �\��

�i�Z�j�Z�m�j�_�l�j�Z�e�v�g�u�_�� �i�j�h�k�l�j�Z�g�k�l�\�Z�� �i�j�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �Z�g�Z�k�l�h�f�h�a�Z�� �k�m�s�_�k�l�\�_�g�g�h��

�i�h�\�u�r�Z�_�l�� �j�b�k�d�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �k�l�_�g�h�a�Z�� �M�<�:���� �j�Z�a�\�b�l�b�y�� �]�g�h�c�g�h-�\�h�k�i�Z�e�b�l�_�e�v�g�u�o��

�i�j�h�p�_�k�k�h�\�� �\�� �f�Z�e�h�f�� �l�Z�a�m�� �b�� �[�j�x�r�g�h�c�� �i�h�e�h�k�l�b���� �q�l�h�� �i�j�b�\�h�^�b�l�� �d�� �^�h�e�]�h�k�j�h�q�g�u�f��

�g�_�]�Z�l�b�\�g�u�f���i�h�k�e�_�^�k�l�\�b�y�f���^�e�y���i�Z�p�b�_�g�l�Z���b���j�h�k�l�m���k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�b�o���a�Z�l�j�Z�l�� 

�Q�Z�k�l�h�l�Z�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �k�m�s�_�k�l�\�_�g�g�h�� �k�h�d�j�Z�l�b�e�Z�k�v�� �a�Z��

�i�h�k�e�_�^�g�b�_���]�h�^�u���[�e�Z�]�h�^�Z�j�y���r�b�j�h�d�h�f�m���j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�x���f�Z�e�h�b�g�\�Z�a�b�\�g�u�o���f�_�l�h�^�b�d��

�\�u�i�h�e�g�_�g�b�y�� �J�I�W�� �k�� �m�e�m�q�r�_�g�g�h�c�� �\�b�a�m�Z�e�b�a�Z�p�b�_�c�� �b�� �i�j�_�p�b�a�b�h�g�g�u�f�� �n�h�j�f�b�j�h�\�Z�g�b�_�f��

�]�_�j�f�_�l�b�q�g�h�]�h�� �M�<�:���� �<�f�_�k�l�_�� �k�� �l�_�f���� �\�h�a�j�h�k�e�h�� �q�b�k�e�h�� �o�b�j�m�j�]�b�q�_�k�d�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\����

�\�u�i�h�e�g�y�_�f�u�o���m���i�Z�p�b�_�g�l�h�\���k���j�y�^�h�f���g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o���i�j�h�]�g�h�k�l�b�q�_�k�d�b�o���n�Z�d�l�h�j�h�\���\��

�h�l�g�h�r�_�g�b�b���j�b�k�d�Z�� �j�Z�a�\�b�l�b�y���^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �G�Z�i�j�b�f�_�j���� �*���� �2�J�D�\�D-Pinies et al. 

�k�h�h�[�s�Z�x�l���� �q�l�h�� �q�Z�k�l�h�l�Z���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �m���i�Z�p�b�_�g�l�h�\����

�i�_�j�_�g�_�k�r�b�o�� �k�Z�e�v�\�Z�`�g�m�x�� �J�:�J�I�W�� �i�h�k�e�_�� �i�_�j�\�b�q�g�u�o�� �j�Z�^�b�h�e�h�]�b�q�_�k�d�b�o�� �f�_�l�h�^�h�\��

�e�_�q�_�g�b�y���� �^�h�k�l�b�]�Z�_�l�� �������������� �<�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �\�� �d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�_�� �k�� �J�:�J�I�W�� �\��

�d�Z�q�_�k�l�\�_���_�^�b�g�k�l�\�_�g�g�h�]�h���f�_�l�h�^�Z���e�_�q�_�g�b�y���J�I�@���^�Z�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y���a�Z�n�b�d�k�b�j�h�\�Z�g�h��

�g�_���[�u�e�h���>355]. P.U. Thakker et al�����\���k�\�h�_�f���k�j�Z�\�g�b�l�_�e�v�g�h�f���b�k�k�e�_�^�h�\�Z�g�b�b���i�j�b�o�h�^�y�l���d��

�\�u�\�h�^�m���h���g�_�h�[�o�h�^�b�f�h�k�l�b���^�e�b�l�_�e�v�g�h�c���d�Z�l�_�l�_�j�b�a�Z�p�b�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y���m���i�Z�p�b�_�g�l�h�\��

�i�h�k�e�_�� �k�Z�e�v�\�Z�`�g�h�c�� �J�:�J�I�W�� ���f�_�^�b�Z�g�Z�� ���������� �k�m�l�h�d����IQR 13,0-���������� �k�m�l�h�d������ �q�l�h��

�h�[�m�k�e�h�\�e�_�g�h�� �g�b�a�d�b�f�b�� �j�_�]�_�g�_�j�Z�l�h�j�g�u�f�b�� �k�i�h�k�h�[�g�h�k�l�y�f�b�� �l�d�Z�g�_�c���� �m�q�Z�k�l�\�m�x�s�b�o�� �\��

�a�Z�`�b�\�e�_�g�b�b�� �M�<�:�� �>88�@���� �<�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �9���� �6�F�K�X�H�W�]��et al���� �b�� �.���-���� �.�R�Z�D�O�F�]�\�N��et al., 

�h�p�_�g�b�\�Z�x�s�b�o�� �j�_�a�m�e�v�l�Z�l�u�� �k�Z�e�v�\�Z�`�g�h�c�� �I�J�I�W���� �w�l�b�� �k�j�h�d�b�� �_�s�_�� �\�u�r�_�� �± ���������� �k�m�l�h�d��

(IQR 20,0-�����������k�m�l�h�d�����b�������������k�m�l�h�d����IQR 21,0-�����������k�m�l�h�d�������k�h�h�l�\�_�l�k�l�\�_�g�g�h���>130, 157]. 

�?�s�_�� �h�^�g�Z�� �h�q�_�\�b�^�g�Z�y�� �l�_�g�^�_�g�p�b�y���� �i�j�b�k�m�s�Z�y�� �k�h�\�j�_�f�_�g�g�h�c�� �i�Z�j�Z�^�b�]�f�_��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �J�I�@���� �k�h�k�l�h�b�l�� �\�� �h�l�g�h�k�b�l�_�e�v�g�h�f�� �m�\�_�e�b�q�_�g�b�b�� �q�b�k�e�Z��

�i�Z�p�b�_�g�l�h�\���� �\�u�[�b�j�Z�x�s�b�o�� �J�I�W���� �\�\�b�^�m�� �g�Z�e�b�q�b�y�� �i�j�h�l�b�\�h�i�h�d�Z�a�Z�g�b�c�� �^�e�y��

�Z�e�v�l�_�j�g�Z�l�b�\�g�u�o���j�Z�^�b�h�e�h�]�b�q�_�k�d�b�o���k�i�h�k�h�[�h�\���e�_�q�_�g�b�y�����;�h�e�v�g�u�_���J�I�@���k���\�u�j�Z�`�_�g�g�h�c��

�^�b�a�m�j�b�_�c�� �l�h�j�i�b�^�g�h�c�� �d�� �d�h�g�k�_�j�\�Z�l�b�\�g�h�c�� �l�_�j�Z�i�b�b���� �a�g�Z�q�b�l�_�e�v�g�h�� �m�\�_�e�b�q�_�g�g�u�f��

�h�[�t�_�f�h�f���I�@ �b�� �_�_�� �k�j�_�^�g�_�c�� �^�h�e�b�� �k�h�k�l�Z�\�e�y�x�l�� �\�k�_�� �[�h�e�v�r�m�x�� �^�h�e�x�� �i�Z�p�b�_�g�l�h�\����
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�i�h�^�\�_�j�]�Z�x�s�b�o�k�y�� �j�Z�^�b�d�Z�e�v�g�h�f�m�� �o�b�j�m�j�]�b�q�_�k�d�h�f�m�� �e�_�q�_�g�b�x���� �<�� �k�\�h�x�� �h�q�_�j�_�^�v���� �w�l�b��

�n�Z�d�l�h�j�u�� �g�_�k�m�l�� �i�h�\�u�r�_�g�g�u�c�� �j�b�k�d�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �a�g�Z�q�b�l�_�e�v�g�h�]�h�� �^�_�n�_�d�l�Z�� �r�_�c�d�b��

�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b���� �d�Z�d�� �k�e�_�^�k�l�\�b�_���� �j�Z�a�\�b�l�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:���� �6���� �.�D�N�X�W�D�Q�L��et al���� �\�� �f�m�e�v�l�b�p�_�g�l�j�h�\�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b����

�\�d�e�x�q�Z�x�s�_�f�� �������� �\�u�i�h�e�g�_�g�g�u�_�� �J�:�J�I�W���� �\�u�y�\�b�e�b�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �j�_�g�l�]�_�g�h�\�k�d�h�c��

�p�b�k�l�h�]�j�Z�n�b�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:�� �m�� ������ �i�Z�p�b�_�g�l�h�\�� ���������������� �I�j�b�� �w�l�h�f�� �f�Z�k�k�Z��

�I�@�!������ �]�j�Z�f�f�� �^�h�k�l�h�\�_�j�g�h�� �d�h�j�j�_�e�b�j�h�\�Z�e�Z�� �k�� �q�Z�k�l�h�l�h�c�� �h�[�g�Z�j�m�`�_�g�b�y�� �^�Z�g�g�h�]�h��

�h�k�e�h�`�g�_�g�b�y�����H�R� �������������������>�B������������-6,43; p=0,006) [127]. 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�Z�y�� �i�j�h�\�_�j�d�Z�� �M�<�:�� �i�m�l�_�f�� �g�Z�]�g�_�l�Z�g�b�y�� �������� �f�e�� �k�l�_�j�b�e�v�g�h�c��

�\�h�^�u�� �b�e�b�� �n�b�a�b�h�e�h�]�b�q�_�k�d�h�]�h�� �j�Z�k�l�\�h�j�Z�� �\�� �i�h�e�h�k�l�v�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �y�\�e�y�_�l�k�y��

�g�Z�^�_�`�g�u�f���d�j�b�l�_�j�b�_�f�� �h�p�_�g�d�b���_�]�h���]�_�j�f�_�l�b�q�g�h�k�l�b�����h�[�_�k�i�_�q�b�\�Z�x�s�b�f �f�b�g�b�f�Z�e�v�g�u�c��

�j�b�k�d���j�Z�a�\�b�l�b�y���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_�����<���l�h���`�_���\�j�_�f�y���^�h��

�d�h�g�p�Z�� �g�_�� �h�i�j�_�^�_�e�_�g�� �Z�e�]�h�j�b�l�f�� �^�_�c�k�l�\�b�c�� �o�b�j�m�j�]�Z�� �i�j�b�� �\�u�y�\�e�_�g�b�b�� �^�_�n�_�d�l�Z�� �M�<�:�� �\��

�o�h�^�_�� �]�b�^�j�Z�\�e�b�q�_�k�d�h�c�� �i�j�h�[�u���� �<�� �k�e�m�q�Z�_�� �g�Z�e�b�q�b�y�� �^�_�n�_�d�l�Z�� �i�h�� �i�_�j�_�^�g�_�c��

�i�h�e�m�h�d�j�m�`�g�h�k�l�b�� �Z�g�Z�k�l�h�f�h�a�Z�� �g�Z�e�h�`�_�g�b�_�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �r�\�h�\�� �g�_�� �\�u�a�u�\�Z�_�l��

�l�j�m�^�g�h�k�l�_�c���� �H�^�g�Z�d�h�� �d�j�Z�l�g�h�� �q�Z�s�_�� �^�Z�g�g�u�c�� �^�_�n�_�d�l�� �e�h�d�Z�e�b�a�m�_�l�k�y�� �i�h�� �a�Z�^�g�_�c��

�i�h�e�m�h�d�j�m�`�g�h�k�l�b���� �]�^�_�� �i�j�Z�d�l�b�q�_�k�d�b�� �g�_�� �\�b�a�m�Z�e�b�a�b�j�m�_�f�� �b�� �d�j�Z�c�g�_�� �k�e�h�`�_�g�� �^�e�y��

�m�r�b�\�Z�g�b�y���� �I�h�\�l�h�j�g�h�_�� �i�_�j�_�r�b�\�Z�g�b�_�� �Z�g�Z�k�l�h�f�h�a�Z�� �g�_�� �]�Z�j�Z�g�l�b�j�m�_�l�� �k�h�a�^�Z�g�b�_�� �g�h�\�h�]�h��

�]�_�j�f�_�l�b�q�g�h�]�h���M�<�:�����g�h���a�Z�q�Z�k�l�m�x���Z�k�k�h�p�b�b�j�h�\�Z�g�h���k���^�h�i�h�e�g�b�l�_�e�v�g�u�f���i�h�\�j�_�`�^�_�g�b�_�f��

�k�n�b�g�d�l�_�j�g�h�]�h�� �Z�i�i�Z�j�Z�l�Z�� �m�j�_�l�j�u�� �b�� �]�j�h�a�b�l�� �^�e�b�l�_�e�v�g�u�f�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�f��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�h�g�l�b�g�_�g�p�b�b���� �<�k�e�_�^�k�l�\�b�_�� �w�l�h�]�h�� �[�h�e�v�r�b�g�k�l�\�h�� �o�b�j�m�j�]�h�\��

�i�j�_�^�i�h�q�b�l�Z�x�l�� �\�h�a�^�_�j�`�Z�l�v�k�y�� �h�l�� �i�_�j�_�r�b�\�Z�g�b�y�� �Z�g�Z�k�l�h�f�h�a�Z���� �g�Z�^�_�y�k�v�� �g�Z�� �a�Z�`�b�\�e�_�g�b�_��

�i�h�k�e�_�^�g�_�]�h�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_���� �i�m�k�l�v�� �^�Z�`�_�� �b�� �\�� �[�h�e�_�_�� �^�e�b�l�_�e�v�g�u�_��

�k�j�h�d�b�� �>353�@���� �J�y�^�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�o�� �j�Z�[�h�l�� �i�j�_�^�e�Z�]�Z�x�l�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �g�Z�e�b�q�b�_�f��

�i�j�_�^�b�d�l�h�j�h�\�� �i�h�\�u�r�_�g�g�h�]�h�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �b�k�i�h�e�v�a�h�\�Z�l�v��

�j�Z�a�e�b�q�g�u�_���[�b�h�f�Z�l�_�j�b�Z�e�u���^�e�y���m�d�j�_�i�e�_�g�b�y���a�Z�^�g�_�c���k�l�_�g�d�b���Z�g�Z�k�l�h�f�h�a�Z�����]�^�_���g�Z�b�[�h�e�_�_��

�q�Z�k�l�h�� �\�u�y�\�e�y�_�l�k�y�� �_�]�h�� �^�_�n�_�d�l���� �L�Z�d���� �\�� �j�Z�[�h�l�_�� �i�h�^�� �j�m�d�h�\�h�^�k�l�\�h�f�� �9���� �3�D�W�H�O���\�� �d�Z�q�_�k�l�\�_��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���m�� �[�h�e�v�g�u�o��

�]�j�m�i�i�u�� �k�Z�e�v�\�Z�`�g�h�c�� �J�:�J�I�W�� �i�j�b�f�_�g�y�e�b�� �j�_�a�h�j�[�b�j�m�_�f�u�c�� �f�Z�l�j�b�q�g�u�c�� �d�Z�j�d�Z�k����

�i�h�e�m�q�_�g�g�u�c�� �b�a�� �k�l�_�g�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �k�\�b�g�v�b���� �I�h�k�e�_�� �\�u�i�h�e�g�_�g�b�y�� �a�Z�^�g�_�c��
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�j�_�d�h�g�k�l�j�m�d�p�b�b�� �^�Z�g�g�m�x�� �f�Z�l�j�b�p�m�� �n�b�d�k�b�j�h�\�Z�e�b�� �r�\�Z�f�b�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �i�h�� �a�Z�^�g�_�c��

�i�h�\�_�j�o�g�h�k�l�b�� �n�h�j�f�b�j�m�_�f�h�]�h�� �M�<�:���� �K�h�]�e�Z�k�g�h���i�h�e�m�q�_�g�g�u�f�� �j�_�a�m�e�v�l�Z�l�Z�f�� �^�h�k�l�b�]�g�m�l�h��

�^�h�k�l�h�\�_�j�g�h�_���k�g�b�`�_�g�b�_���q�Z�k�l�h�l�u���\�u�y�\�e�_�g�b�y���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b��

�Z�g�Z�k�l�h�f�h�a�Z���k���������������^�h����������������p=0,0001) [355]. 

�F���K���� �F�h�k�h�y�g���k�� �k�h�Z�\�l�h�j�Z�f�b���^�_�f�h�g�k�l�j�b�j�m�x�l�� �h�j�b�]�b�g�Z�e�v�g�m�x�� �f�_�l�h�^�b�d�m���a�Z�^�g�_�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �Z�m�l�h�l�d�Z�g�b�� �± �e�h�k�d�m�l�h�\�� �\�g�m�l�j�b�l�Z�a�h�\�h�c��

�n�Z�k�p�b�b���� �d�h�l�h�j�u�_�� �k�r�b�\�Z�x�l�k�y�� �^�j�m�]�� �k�� �^�j�m�]�h�f�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �i�h�^�� �a�Z�^�g�_�c�� �q�Z�k�l�v�x��

�M�<�:���� �:�\�l�h�j�u���h�l�f�_�q�Z�x�l���� �q�l�h�� �m���\�k�_�o���i�Z�p�b�_�g�l�h�\�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�u�� �m�j�_�l�j�Z�e�v�g�u�c��

�d�Z�l�_�l�_�j�� �[�u�e�� �m�^�Z�e�_�g�� �g�Z�� ���� �k�m�l�d�b���� �i�j�b�� �w�l�h�f�� �g�_�f�_�^�e�_�g�g�h�_�� �m�^�_�j�`�Z�g�b�_�� �f�h�q�b��

�g�Z�[�e�x�^�Z�e�h�k�v���m���������������[�h�e�v�g�u�o���>32]. 

�J�m�l�b�g�g�u�f�� �f�_�l�h�^�h�f�� �^�b�Z�]�g�h�k�l�b�d�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �\��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �y�\�e�y�_�l�k�y�� �j�_�l�j�h�]�j�Z�^�g�Z�y�� �p�b�k�l�h�]�j�Z�n�b�y����

�:�e�v�l�_�j�g�Z�l�b�\�g�u�_�� �f�_�l�h�^�b�d�b�� �\�d�e�x�q�Z�x�l�� �^�b�g�Z�f�b�q�_�k�d�h�_�� �l�j�Z�g�k�j�_�d�l�Z�e�v�g�h�_��

�m�e�v�l�j�Z�a�\�m�d�h�\�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �b�� �D�L-�p�b�k�l�h�]�j�Z�n�b�x���� �I�h�k�e�_�^�g�y�y�� �^�_�f�h�g�k�l�j�b�j�m�_�l��

�e�m�q�r�m�x�� �^�b�Z�]�g�h�k�l�b�q�_�k�d�m�x�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �i�j�b�� �\�u�y�\�e�_�g�b�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b��

�M�<�:�����<���i�j�h�k�i�_�d�l�b�\�g�h�f���b�k�k�e�_�^�h�\�Z�g�b�b���.���6�����+�D�Q��et al�����m�����������i�Z�p�b�_�g�l�h�\�����i�_�j�_�g�_�k�r�b�o��

�J�I�W���� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �\�u�y�\�e�_�g�h�������� �k�e�m�q�Z�_�\�� �^�_�n�_�d�l�Z�� �Z�g�Z�k�l�h�f�h�a�Z���i�h��

�j�_�a�m�e�v�l�Z�l�Z�f���D�L-�p�b�k�l�h�]�j�Z�n�b�b���b���l�h�e�v�d�h���������± �i�h���^�Z�g�g�u�f���j�_�l�j�h�]�j�Z�^�g�h�c���p�b�k�l�h�]�j�Z�n�b�b��

[91�@���� �<�f�_�k�l�_�� �k�� �l�_�f���� �d�e�b�g�b�q�_�k�d�h�_�� �a�g�Z�q�_�g�b�_�� �^�Z�g�g�h�c�� �]�b�i�_�j�^�b�Z�]�g�h�k�l�b�d�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���h�k�l�Z�_�l�k�y���g�_�y�k�g�u�f���� 

�L�Z�d�`�_�� �h�q�_�\�b�^�g�u�f�� �y�\�e�y�_�l�k�y�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �k�l�Z�g�^�Z�j�l�b�a�Z�p�b�b�� �k�l�_�i�_�g�_�c�� �b��

�l�y�`�_�k�l�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_���� �q�l�h�� �i�h�a�\�h�e�b�l��

�\�u�j�Z�[�h�l�Z�l�v�� �_�^�b�g�u�c�� �Z�e�]�h�j�b�l�f�� �^�_�c�k�l�\�b�c�� �k�� �p�_�e�v�x�� �d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y����

�I�j�_�^�e�h�`�_�g�u�� �g�_�k�d�h�e�v�d�h�� �\�Z�j�b�Z�p�b�c�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �w�d�k�l�j�Z�\�Z�a�Z�p�b�b�� �f�h�q�b�� �i�h��

�j�_�a�m�e�v�l�Z�l�Z�f�� �p�b�k�l�h�]�j�Z�n�b�b���� �<�� �\�u�r�_�m�i�h�f�y�g�m�l�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �.���6���� �+�D�Q��et al. 

�i�j�_�^�e�Z�]�Z�x�l�� ��-�m�j�h�\�g�_�\�m�x�� �]�j�Z�^�Z�p�b�x���� �h�k�g�h�\�Z�g�g�m�x �g�Z�� �j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�h�f��

�b�a�f�_�j�_�g�b�b�� �h�[�t�_�f�Z�� �a�Z�l�_�d�Z�� �d�h�g�l�j�Z�k�l�g�h�]�h�� �\�_�s�_�k�l�\�Z�� �\�� �i�h�e�h�k�l�v�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �>91]. 

�=���K�� �I�_�l�j�h�k�y�g�� �b�� �:���:���� �D�_�e�v�g�� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �h�j�b�]�b�g�Z�e�v�g�m�x�� �d�e�Z�k�k�b�n�b�d�Z�p�b�x�� �\��

�k�h�h�l�\�_�l�k�l�\�b�b���k���j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�h�c���d�Z�j�l�b�g�h�c���k�h�h�l�g�h�r�_�g�b�y���i�j�h�l�y�`�_�g�g�h�k�l�b���a�Z�l�_�d�Z��

�b�� �M�<�:���� �,�� �k�l�_�i�_�g�v�� �± �g�_�a�g�Z�q�b�l�_�e�v�g�u�c�� �h�]�j�Z�g�b�q�_�g�g�u�c�� �a�Z�l�_�d�� �d�h�g�l�j�Z�k�l�g�h�]�h�� �\�_�s�_�k�l�\�Z����
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II  �k�l�_�i�_�g�v���± �g�_�h�]�j�Z�g�b�q�_�g�g�u�c���a�Z�l�_�d���d�h�g�l�j�Z�k�l�g�h�]�h���\�_�s�_�k�l�\�Z �b�e�b���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v��

�������� �i�h�e�m�h�d�j�m�`�g�h�k�l�b�� �M�<�:���� �,�,�,�� �k�l�_�i�_�g�v�� �± �h�[�r�b�j�g�u�c�� �a�Z�l�_�d�� �d�h�g�l�j�Z�k�l�g�h�]�h�� �\�_�s�_�k�l�\�Z��

�i�j�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �������� �M�<�:�� �b�� �[�h�e�_�_���� �L�Z�d�`�_�� �Z�\�l�h�j�u�� �b�k�i�h�e�v�a�m�x�l�� �[�m�d�\�_�g�g�h�_��

�h�[�h�a�g�Z�q�_�g�b�_�� �^�e�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �^�h�k�l�m�i�Z�� �b�� �k�j�h�d�h�\�� �\�h�a�g�b�d�g�h�\�_�g�b�y��

�h�k�e�h�`�g�_�g�b�y�����:���± �w�d�k�l�j�Z�i�_�j�b�l�h�g�_�Z�e�v�g�Z�y���i�j�h�k�l�Z�l�w�d�l�h�f�b�y�����<���± �l�j�Z�g�k�i�_�j�b�l�h�g�_�Z�e�v�g�Z�y��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�y���� �K�� �± �h�l�k�j�h�q�_�g�g�Z�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:�� �>51�@���� �J�y�^��

�b�k�k�e�_�^�h�\�Z�l�_�e�_�c�� �j�_�d�h�f�_�g�^�m�x�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �d�e�Z�k�k�b�n�b�d�Z�p�b�x�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c��Clavien-Dindo �k�� �p�_�e�v�x�� �k�l�j�Z�l�b�n�b�d�Z�p�b�b�� �i�Z�p�b�_�g�l�h�\�� �k��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�x�� �M�<�:���� �Z�j�]�m�f�_�g�l�b�j�m�y�� �w�l�h�� �_�^�b�g�u�f�� �i�h�^�o�h�^�h�f�� �\�� �h�p�_�g�d�_�� �k�l�_�i�_�g�b��

�l�y�`�_�k�l�b�� �b�� �b�k�o�h�^�Z�� �h�k�e�h�`�g�_�g�b�y�� �>349, 353�@���� �<�f�_�k�l�_�� �k�� �l�_�f���� �^�Z�g�g�Z�y�� �]�j�Z�^�b�j�m�x�s�Z�y��

�k�b�k�l�_�f�Z�� �e�b�r�v�� �d�h�g�k�l�Z�l�b�j�m�_�l�� �n�Z�d�l�� �h�k�e�h�`�g�_�g�b�y�� �b�� �g�_�� �h�l�j�Z�`�Z�_�l�� �i�j�Z�d�l�b�q�_�k�d�h�]�h��

�Z�e�]�h�j�b�l�f�Z�� �i�h�� �\�u�[�h�j�m�� �h�i�l�b�f�Z�e�v�g�h�c�� �l�Z�d�l�b�d�b�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�u�o�� �i�m�l�_�c����

�K�m�s�_�k�l�\�m�_�l�� �i�h�l�j�_�[�g�h�k�l�v�� �\�� �j�Z�a�j�Z�[�h�l�d�_�� �b�� �d�e�b�g�b�q�_�k�d�h�f�� �\�g�_�^�j�_�g�b�b�� �_�^�b�g�h�c��

�d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �k�l�_�i�_�g�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �k�� �p�_�e�v�x�� �k�l�Z�g�^�Z�j�l�b�a�Z�p�b�b��

�Z�e�]�h�j�b�l�f�Z���i�j�Z�d�l�b�q�_�k�d�b�o���^�_�c�k�l�\�b�c���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���j�Z�a�f�_�j�h�\���^�_�n�_�d�l�Z���Z�g�Z�k�l�h�f�h�a�Z��

�b���j�Z�a�\�b�l�b�y �d�h�g�d�j�_�l�g�h�c���d�e�b�g�b�q�_�k�d�h�c���d�Z�j�l�b�g�u�� 

�G�Z�b�[�h�e�_�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�� �k�i�h�k�h�[�h�f�� �d�h�j�j�_�d�p�b�b�� �g�_�]�_�j�f�_�l�b�q�g�h�k�l�b��

�Z�g�Z�k�l�h�f�h�a�Z�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �j�_�l�j�h�]�j�Z�^�g�h�c�� �p�b�k�l�h�]�j�Z�n�b�b�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�i�_�j�b�h�^�_�� �y�\�e�y�_�l�k�y�� �i�j�h�^�e�z�g�g�h�_�� �^�j�_�g�b�j�h�\�Z�g�b�_�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �m�j�_�l�j�Z�e�v�g�u�f��

�d�Z�l�_�l�_�j�h�f���� �F�g�h�]�b�_�� �Z�\�l�h�j�u�� �i�h�e�Z�]�Z�x�l���� �q�l�h�� �q�_�j�_�a�� �l�j�b �g�_�^�_�e�b�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b��

�i�j�h�b�k�o�h�^�b�l�� �i�h�e�g�h�_�� �a�Z�`�b�\�e�_�g�b�_�� �M�<�:�� �m�� �i�h�^�Z�\�e�y�x�s�_�]�h�� �q�b�k�e�Z�� �i�Z�p�b�_�g�l�h�\�� �b��

�\�h�a�f�h�`�g�h�� �[�_�a�h�i�Z�k�g�h�_�� �m�^�Z�e�_�g�b�_�� �m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z�� �>136, 336]. 

�K���:�� �K�_�j�_�[�j�y�g�u�c�� �k�� �k�h�Z�\�l�h�j�Z�f�b�� �i�j�b�\�h�^�y�l�� �m�k�i�_�r�g�u�c�� �h�i�u�l�� �d�h�g�k�_�j�\�Z�l�b�\�g�h�]�h��

�e�_�q�_�g�b�y�� ���� �i�Z�p�b�_�g�l�h�\�� �k�� �j�Z�a�j�u�\�h�f�� �M�<�:�� �\�� �j�Z�a�e�b�q�g�u�_�� �k�j�h�d�b�� �i�h�k�e�_�� �I�J�I�W�� �i�m�l�_�f��

�^�e�b�l�_�e�v�g�h�c�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� ���\�� �l�j�_�o�� �k�e�m�q�Z�y�o�� �i�h�l�j�_�[�h�\�Z�e�h�k�v��

3 �g�_�^�_�e�b���� �\�� �h�^�g�h�f�� �± ���� �g�_�^�_�e�b���� �>36�@���� �G�_�d�h�l�h�j�u�_�� �Z�\�l�h�j�u�� �i�j�_�^�e�Z�]�Z�x�l�� �h�k�m�s�_�k�l�\�e�y�l�v��

�m�f�_�j�_�g�g�h�_���g�Z�l�y�`�_�g�b�_���d�Z�l�_�l�_�j�Z���N�h�e�_�y���g�Z���������q�Z�k�Z���k���p�_�e�v�x���e�m�q�r�_�c���Z�^�Z�i�l�Z�p�b�b���d�j�Z�_�\��

�Z�g�Z�k�l�h�f�h�a�Z���>99, 146�@�����O�h�l�y���^�j�m�]�b�_���i�h�e�Z�]�Z�x�l�����q�l�h���^�Z�g�g�u�c���f�Z�g�_�\�j���i�j�b�\�h�^�b�l���e�b�r�v���d��

�b�r�_�f�b�b�� �a�h�g�u�� �M�<�:�� �b�� �m�o�m�^�r�Z�_�l�� �i�j�h�p�_�k�k�� �j�_�i�Z�j�Z�p�b�b�� �l�d�Z�g�_�c�� �>349�@���� �?�s�_�� �h�^�g�b�f��

�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�� �k�i�h�k�h�[�h�f�� �m�e�m�q�r�_�g�b�y�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y��
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�i�j�b �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �Z�g�Z�k�l�h�f�h�a�Z�� �y�\�e�y�_�l�k�y�� �n�_�g�_�k�l�j�Z�p�b�y�� �^�b�k�l�Z�e�v�g�h�c�� �q�Z�k�l�b��

�m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z�� �N�h�e�_�y���� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �g�Z�^�� �_�]�h�� �[�Z�e�e�h�g�h�f���� �<�� �f�b�j�h�\�h�c��

�e�b�l�_�j�Z�l�m�j�_�� �i�j�_�^�k�l�Z�\�e�_�g�h�� �^�h�k�l�Z�l�h�q�g�h�_�� �q�b�k�e�h�� �m�k�i�_�r�g�u�o�� �k�e�m�q�Z�_�\�� �d�h�j�j�_�d�p�b�b��

�h�k�e�h�`�g�_�g�b�y�� �i�j�b�� �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z���� �f�h�^�b�n�b�p�b�j�h�\�Z�g�g�h�]�h�� �i�h��

�h�i�b�k�Z�g�g�h�c�� �f�_�l�h�^�b�d�_���� �K�h�]�e�Z�k�g�h�� �b�a�h�[�j�_�l�_�g�b�x���� �^�Z�g�g�h�_�� �^�j�_�g�b�j�m�x�s�_�_�� �h�l�\�_�j�k�l�b�_��

�i�j�h�_�p�b�j�m�_�l�k�y�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �g�Z�� �a�h�g�m�� �M�<�:���� �h�k�m�s�_�k�l�\�e�y�y�� �_�_�� �Z�^�_�d�\�Z�l�g�h�_��

�^�j�_�g�b�j�h�\�Z�g�b�_���>217, 305]. 

�<�� �k�e�m�q�Z�_�� �g�_�w�n�n�_�d�l�b�\�g�h�k�l�b�� �d�h�g�k�_�j�\�Z�l�b�\�g�u�o�� �k�i�h�k�h�[�h�\�� �d�h�j�j�_�d�p�b�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �i�j�b�[�_�]�Z�x�l�� �d�� �j�Z�a�e�b�q�g�u�f�� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�f�� �f�_�l�h�^�b�d�Z�f 

�^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�u�o�� �i�m�l�_�c���� �D�� �\�h�a�f�h�`�g�u�f�� �k�i�h�k�h�[�Z�f�� �h�l�g�h�k�y�l�� �W�P�K, 

�k�l�_�g�l�b�j�h�\�Z�g�b�_�� �f�h�q�_�l�h�q�g�b�d�h�\�� �h�^�g�h�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b���� �g�_�n�j�h�k�l�h�f�b�x�� �b�� �b�o��

�d�h�f�[�b�g�Z�p�b�x�� �>123�@���� �<�u�[�h�j�� �d�h�g�d�j�_�l�g�h�]�h�� �f�_�l�h�^�Z�� �e�_�q�_�g�b�y�� �h�i�j�_�^�_�e�y�_�l�k�y�� �h�i�u�l�h�f��

�o�b�j�m�j�]�Z���� �_�]�h �b�g�^�b�\�b�^�m�Z�e�v�g�u�f�b�� �i�j�_�^�i�h�q�l�_�g�b�y�f�b�� �b�� �g�Z�e�b�q�b�_�f�� �g�_�h�[�o�h�^�b�f�h�]�h��

�h�k�g�Z�s�_�g�b�y���\���e�_�q�_�[�g�h�f���m�q�j�_�`�^�_�g�b�b�� 

�J�_�a�x�f�b�j�m�y �\�u�r�_�b�a�e�h�`�_�g�g�h�_���� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �h�l�k�m�l�k�l�\�m�x�l�� �_�^�b�g�u�_��

�d�e�b�g�b�q�_�k�d�b�_�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �h�l�g�h�k�b�l�_�e�v�g�h�� �l�Z�d�l�b�d�b�� �\�_�^�_�g�b�y�� �[�h�e�v�g�u�o�� �k��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�x�� �M�<�:�� �i�h�k�e�_�� �j�Z�^�b�d�Z�e�v�g�h�]�h�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y���� �H�k�l�Z�_�l�k�y��

�h�l�d�j�u�l�u�f�� �\�h�i�j�h�k�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �m�� �i�Z�p�b�_�g�l�h�\���k�� �g�Z�e�b�q�b�_�f��

�i�j�_�^�b�d�l�h�j�h�\���^�Z�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y�����>�h���d�h�g�p�Z���g�_���h�i�j�_�^�_�e�_�g�Z���o�b�j�m�j�]�b�q�_�k�d�Z�y���l�Z�d�l�b�d�Z��

�\�� �k�e�m�q�Z�_�� �\�u�y�\�e�_�g�b�y�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �^�_�n�_�d�l�Z�� �M�<�:�� �\�� �o�h�^�_�� �]�b�^�j�Z�\�e�b�q�_�k�d�h�c��

�i�j�h�[�u���� �G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �h�l�k�m�l�k�l�\�m�_�l�� �k�l�Z�g�^�Z�j�l�b�a�b�j�h�\�Z�g�g�Z�y�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y��

�k�l�_�i�_�g�b���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:�����<�k�_���w�l�h���h�[�m�k�e�h�\�e�b�\�Z�_�l���Z�d�l�m�Z�e�v�g�h�k�l�v���b���d�e�b�g�b�d�h-

�i�j�Z�d�l�b�q�_�k�d�m�x���a�g�Z�q�b�f�h�k�l�v���i�j�h�[�e�_�f�u�����j�_�r�_�g�b�x���d�h�l�h�j�h�c���\���l�h�f���q�b�k�e�_���b���i�h�k�\�y�s�_�g�Z��

�^�Z�g�g�Z�y���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y���j�Z�[�h�l�Z�� 

 

�������������I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c���k�l�_�g�h�a���m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z 
 

�B�k�k�e�_�^�h�\�Z�g�b�y���� �i�h�k�\�y�s�_�g�g�u�_�� �h�p�_�g�d�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �J�I�W���� �\�u�i�h�e�g�_�g�g�u�_�� �g�Z��

�b�k�l�h�j�b�q�_�k�d�b�� �g�Z�q�Z�e�v�g�h�f�� �w�l�Z�i�_�� �h�k�\�h�_�g�b�y�� �b�� �k�l�Z�g�h�\�e�_�g�b�y�� �o�b�j�m�j�]�b�q�_�k�d�b�o�� �l�_�o�g�b�d����
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�^�_�f�h�g�k�l�j�b�j�m�x�l���� �q�l�h�� �h�^�g�b�f�� �b�a�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�u�o�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c��

�y�\�e�y�_�l�k�y�� �k�l�_�g�h�a�� �M�<�:���� �L�Z�d����M. Kampanga et al���� �\�� �k�\�h�_�c�� �j�Z�[�h�l�_���� �^�Z�l�b�j�h�\�Z�g�g�h�c��

1994 �]�h�^�h�f���� �k�h�h�[�s�Z�x�l���� �q�l�h�� �\�� �b�g�b�p�b�Z�e�v�g�h�c�� �]�j�m�i�i�_�� �������� �i�Z�p�b�_�g�l�h�\���� �i�_�j�_�g�_�k�r�b�o��

�J�I�W�� �a�Z�� �[�h�e�_�_���� �q�_�f�� �^�_�k�y�l�b�e�_�l�g�b�c�� �i�_�j�b�h�^���� �m�� ������ �[�h�e�v�g�u�o�� �j�Z�a�\�b�e�k�y�� �k�l�_�g�h�a�� �M�<�:��

������������������ �:�\�l�h�j�u�� �k�q�b�l�Z�x�l���� �q�l�h�� �h�k�g�h�\�g�h�c�� �i�j�b�q�b�g�h�c�� �j�Z�a�\�b�l�b�y�� �i�h�k�e�_�^�g�_�]�h�� �y�\�e�y�_�l�k�y��

�w�d�k�l�j�Z�\�Z�a�Z�p�b�y���f�h�q�b���\�k�e�_�^�k�l�\�b�_���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���b���i�j�_�^�e�Z�]�Z�x�l���h�i�l�b�q�_�k�d�m�x��

�m�j�_�l�j�h�l�h�f�b�x�� �\�� �d�Z�q�_�k�l�\�_�� �w�n�n�_�d�l�b�\�g�h�]�h�� �k�i�h�k�h�[�Z�� �d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y��

[312]. 

�<���g�Z�k�l�h�y�s�_�_���\�j�_�f�y���q�Z�k�l�h�l�Z���\�h�a�g�b�d�g�h�\�_�g�b�y���k�l�_�g�h�a�Z���M�<�:�����i�h���^�Z�g�g�u�f���j�Z�a�g�u�o��

�Z�\�l�h�j�h�\���� �^�h�k�l�b�]�Z�_�l�� ������-8,4%, 1,4-���������� �b�� ������-���������� �i�h�k�e�_�� �I�J�I�W���� �W�J�I�W�� �b�� �J�:�J�I�W����

�k�h�h�l�\�_�l�k�l�\�_�g�g�h���>186, 358].  

�I�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�f�b�� �i�j�_�^�b�d�l�h�j�Z�f�b�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y��

�k�q�b�l�Z�x�l�k�y�� �h�`�b�j�_�g�b�_���� �d�m�j�_�g�b�_���� �g�Z�e�b�q�b�_�� �k�Z�o�Z�j�g�h�]�h�� �^�b�Z�[�_�l�Z�� �b�� �Z�j�l�_�j�b�Z�e�v�g�h�c��

�]�b�i�_�j�l�_�g�a�b�b���� �i�j�b�\�h�^�y�s�b�_�� �d�� �m�o�m�^�r�_�g�b�x�� �\�Z�k�d�m�e�y�j�b�a�Z�p�b�b�� �l�d�Z�g�_�c�� �b�� �a�Z�`�b�\�e�_�g�b�y��

�M�<�:�� �>218�@���� �;�h�e�v�r�h�c�� �h�[�t�_�f�� �k�j�_�^�g�_�c�� �^�h�e�b���I�@ �b�� �L�M�J�I�� �\�� �Z�g�Z�f�g�_�a�_�� �l�Z�d�`�_��

�j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y�� �\�� �d�Z�q�_�k�l�\�_�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o�� �n�Z�d�l�h�j�h�\���� �d�h�l�h�j�u�_�� �\�_�^�m�l�� �d��

�n�h�j�f�b�j�h�\�Z�g�b�x�� �a�g�Z�q�b�l�_�e�v�g�h�]�h�� �^�_�n�_�d�l�Z�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �\�� �o�h�^�_��

�\�u�i�h�e�g�_�g�b�y�� �J�I�W�� �>283�@���� �D�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�� �n�Z�d�l�h�j�Z�f�� �j�b�k�d�Z�� �\�h�a�g�b�d�g�h�\�_�g�b�y��

�k�l�_�g�h�a�Z�� �M�<�:�� �h�l�g�h�k�y�l�� �[�h�e�v�r�h�c �h�[�t�_�f�� �d�j�h�\�h�i�h�l�_�j�b�� �b�� �g�Z�e�b�q�b�_�� �g�Z�l�y�`�_�g�b�y�� �i�j�b��

�n�h�j�f�b�j�h�\�Z�g�b�b�� �M�<�:���� �<�� �l�h�� �\�j�_�f�y���� �d�Z�d�� �j�h�[�h�l�b�q�_�k�d�b�c�� �^�h�k�l�m�i�� �b�� �g�_�i�j�_�j�u�\�g�u�c�� �r�h�\��

�Z�g�Z�k�l�h�f�h�a�Z�� �i�j�b�\�h�^�y�l�� �d�� �k�g�b�`�_�g�b�x�� �q�Z�k�l�h�l�u�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �>359]. 

�B���:���� �J�_�\�Z�� �\�� �k�\�h�_�c�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�c�� �j�Z�[�h�l�_�� �^�_�f�h�g�k�l�j�b�j�m�_�l���� �q�l�h�� �h�l�d�Z�a�� �h�l�� �w�\�_�j�k�b�b��

�k�e�b�a�b�k�l�h�c�� �h�[�h�e�h�q�d�b�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �i�j�b�� �n�h�j�f�b�j�h�\�Z�g�b�b�� �M�<�:��

�k�i�h�k�h�[�k�l�\�m�_�l���e�m�q�r�_�c���Z�^�Z�i�l�Z�p�b�b���d�j�Z�_�\���Z�g�Z�k�l�h�f�h�a�Z�����m�f�_�g�v�r�Z�y���j�b�k�d���k�l�_�g�h�a�b�j�h�\�Z�g�b�y��

�i�h�k�e�_�^�g�_�]�h�� �>60�@���� �;�h�e�v�r�b�g�k�l�\�h�� �Z�\�l�h�j�h�\�� �l�Z�d�`�_�� �k�q�b�l�Z�x�l���� �q�l�h�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v��

�M�<�:�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �k�� �w�d�k�l�j�Z�\�Z�a�Z�p�b�_�c�� �f�h�q�b�� �\�� �i�Z�j�Z�m�j�_�l�j�Z�e�v�g�h�_��

�i�j�h�k�l�j�Z�g�k�l�\�h���i�j�b�\�h�^�y�l���d���j�Z�a�\�b�l�b�x���e�h�d�Z�e�v�g�h�]�h���j�m�[�p�h�\�h-�k�i�Z�_�q�g�h�]�h���i�j�h�p�_�k�k�Z���b�����d�Z�d��

�k�e�_�^�k�l�\�b�_���� �k�l�_�g�h�a�m�� �Z�g�Z�k�l�h�f�h�a�Z���� �<�� �g�_�^�Z�\�g�_�f�� �d�j�m�i�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b���� �\�d�e�x�q�Z�x�s�_�f��

�j�_�a�m�e�v�l�Z�l�u�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� ���� �������� �[�h�e�v�g�u�o�� �J�I�@���� �\�� �o�h�^�_��

�f�m�e�v�l�b�n�Z�d�l�h�j�g�h�]�h�� �e�h�]�b�k�l�b�q�_�k�d�h�]�h�� �Z�g�Z�e�b�a�Z�� �m�k�l�Z�g�h�\�e�_�g�u�� �k�e�_�^�m�x�s�b�_�� �i�j�_�^�b�d�l�h�j�u��
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�n�h�j�f�b�j�h�\�Z�g�b�y�� �k�l�_�g�h�a�Z�� �M�<�:�� �± �B�F�L���� �h�[�t�_�f�� �I�@���� �Z�^�t�x�\�Z�g�l�g�Z�y�� �e�m�q�_�\�Z�y�� �l�_�j�Z�i�b�y����

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:�� �i�_�j�_�e�b�\�Z�g�b�_�� �d�h�f�i�h�g�_�g�l�h�\�� �d�j�h�\�b�� �b�� �w�d�k�l�j�Z�n�Z�k�p�b�Z�e�v�g�Z�y��

�l�_�o�g�b�d�Z�� �h�i�_�j�Z�p�b�b���� �G�Z�i�j�h�l�b�\���� �j�h�[�h�l�b�q�_�k�d�b�c�� �^�h�k�l�m�i�� ���H�R� ���������� p�������������� �b��

�k�h�o�j�Z�g�_�g�b�_�� �h�[�h�b�o�� �K�G�I�� ���H�R� ���������� p�������������� �Z�k�k�h�p�b�b�j�h�\�Z�g�u�� �k�� �g�b�a�d�b�f�� �j�b�k�d�h�f��

�^�Z�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y���>359]. 

�G�Z���k�_�]�h�^�g�y�r�g�b�c���^�_�g�v���g�_���\�u�j�Z�[�h�l�Z�g���_�^�b�g�u�c���Z�e�]�h�j�b�l�f���e�_�q�_�g�b�y���i�_�j�\�b�q�g�h�]�h���b��

�j�_�p�b�^�b�\�g�h�]�h�� �k�l�_�g�h�a�Z�� �M�<�:�� �i�h�k�e�_�� �i�_�j�_�g�_�k�_�g�g�h�c�� �J�I�W���� �;�h�e�v�r�b�g�k�l�\�h�� �Z�\�l�h�j�h�\��

�k�o�h�^�y�l�k�y�� �\�h�� �f�g�_�g�b�b���� �q�l�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �f�Z�e�h�b�g�\�Z�a�b�\�g�u�o�� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�o��

�f�_�l�h�^�b�d�� �^�h�e�`�g�h�� �j�Z�k�k�f�Z�l�j�b�\�Z�l�v�k�y�� �\�� �d�Z�q�_�k�l�\�_�� �i�_�j�\�h�c�� �e�b�g�b�b�� �d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h��

�h�k�e�h�`�g�_�g�b�y���� 

�;�Z�e�e�h�g�g�Z�y�� �^�b�e�Z�l�Z�p�b�y�� �b�� �[�m�`�b�j�h�\�Z�g�b�_�� �j�m�[�p�h�\�h�]�h�� �k�m�`�_�g�b�y�� �m�j�_�l�j�u��

�^�_�f�h�g�k�l�j�b�j�m�x�l�� �g�Z�b�f�_�g�v�r�b�c�� �i�h�d�Z�a�Z�l�_�e�v�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �k�� �q�Z�k�l�h�l�h�c��

�j�_�p�b�^�b�\�b�j�h�\�Z�g�b�y���[�h�e�_�_�������������q�l�h���h�[�t�y�k�g�y�_�l�k�y���g�Z�e�b�q�b�_�f���i�e�h�l�g�h�c���n�b�[�j�h�a�g�h�c���l�d�Z�g�b��

�\���h�[�e�Z�k�l�b���k�l�_�g�h�a�Z���>218].  

�W�g�^�h�k�d�h�i�b�q�_�k�d�h�_�� �j�Z�k�k�_�q�_�g�b�_�� �j�m�[�p�h�\�h�c�� �l�d�Z�g�b�� �k�l�_�g�h�l�b�q�_�k�d�h�]�h�� �k�m�`�_�g�b�y��

�m�j�_�l�j�u�� �y�\�e�y�_�l�k�y�� �h�^�g�h�c�� �b�a�� �i�h�i�m�e�y�j�g�u�o�� �f�_�l�h�^�b�d�� �k�� �m�k�j�_�^�g�_�g�g�u�f�� �i�h�d�Z�a�Z�l�_�e�_�f��

�w�n�n�_�d�l�b�\�g�h�k�l�b�� ������������ �>257]. H. Veerman et al���� �k�h�h�[�s�Z�x�l���� �q�l�h�� �\�� �h�[�s�_�c�� �d�h�]�h�j�l�_�� �b�a��

�������i�Z�p�b�_�g�l�h�\���k���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f���k�l�_�g�h�a�h�f���M�<�:�����i�_�j�_�g�_�k�r�b�o���w�g�^�h�k�d�h�i�b�q�_�k�d�m�x��

�b�g�p�b�a�b�x�� �©�o�h�e�h�^�g�u�f�ª�� �g�h�`�h�f���� �q�Z�k�l�h�l�Z�� �j�Z�a�\�b�l�b�y�� �j�_�p�b�^�b�\�Z�� �k�h�k�l�Z�\�b�e�Z�� ���������� �������� �b��

���������\���]�j�m�i�i�Z�o���l�h�e�v�d�h���J�:�J�I�W�����k�Z�e�v�\�Z�`�g�h�c���J�:�J�I�W���i�h�k�e�_���^�b�k�l�Z�g�p�b�h�g�g�h�c���e�m�q�_�\�h�c��

�l�_�j�Z�i�b�b �b�� �Z�^�t�x�\�Z�g�l�g�h�c�� �e�m�q�_�\�h�c�� �l�_�j�Z�i�b�b �i�h�k�e�_�� �J�:�J�I�W���� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �>316]. 

�K�i�h�k�h�[�� �j�Z�k�k�_�q�_�g�b�y�� �k�l�j�b�d�l�m�j�u�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �e�Z�a�_�j�g�h�c�� �w�g�_�j�]�b�b�� �l�Z�d�`�_��

�^�_�f�h�g�k�l�j�b�j�m�_�l�� �\�u�k�h�d�b�_�� �i�h�d�Z�a�Z�l�_�e�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b���� �^�h�k�l�b�]�Z�x�s�b�_�� �i�h�� �j�Z�a�g�u�f��

�h�p�_�g�d�Z�f�� �h�l�� ������������ �^�h�� ������������ �>257]. I. Selvi et al���� �\�� �k�\�h�_�f�� �k�j�Z�\�g�b�l�_�e�v�g�h�f��

�b�k�k�e�_�^�h�\�Z�g�b�b�� �^�\�m�o�� �]�j�m�i�i�� �[�h�e�v�g�u�o���� �i�_�j�_�g�_�k�r�b�o�� �\�� �k�\�y�a�b�� �k�h�� �k�l�_�g�h�a�h�f�� �M�<�:��

�[�m�`�b�j�h�\�Z�g�b�_�����������i�Z�p�b�_�g�l�h�\�����b���w�g�^�h�k�d�h�i�b�q�_�k�d�h�_���j�Z�k�k�_�q�_�g�b�_�����������i�Z�p�b�_�g�l�������\�u�y�\�b�e��

�m�k�l�h�c�q�b�\�m�x�� �d�h�j�j�_�e�y�p�b�x�� �f�_�`�^�m�� �w�n�n�_�d�l�b�\�g�h�k�l�v�x�� �i�_�j�_�q�b�k�e�_�g�g�u�o�� �i�j�h�p�_�^�m�j�� �b��

�b�g�^�b�\�b�^�m�Z�e�v�g�h�c�� �k�d�e�h�g�g�h�k�l�v�x�� �i�Z�p�b�_�g�l�h�\�� �d�� �n�h�j�f�b�j�h�\�Z�g�b�x�� �]�b�i�_�j�l�j�h�n�b�q�_�k�d�b�o��

�j�m�[�p�h�\�����b�a�f�_�j�_�g�g�h�c���d�h�e�b�q�_�k�l�\�_�g�g�h���i�h���<�Z�g�d�m�\�_�j�k�d�h�c���r�d�Z�e�_���h�p�_�g�d�b���r�j�Z�f�h�\���>334]. 

�K�m�f�f�Z�j�g�h�_�� �q�b�k�e�h�� �[�Z�e�e�h�\�� �i�h�� �^�Z�g�g�h�c�� �r�d�Z�e�_�� �y�\�e�y�e�h�k�v�� �g�_�a�Z�\�b�k�b�f�u�f��
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�i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�� �n�Z�d�l�h�j�h�f�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �j�_�p�b�^�b�\�Z�� �k�l�_�g�h�a�Z�� �M�<�:�� ���H�J� ��������������

p<0,001).  

�K���p�_�e�v�x���i�j�_�^�m�i�j�_�`�^�_�g�b�y���j�_�p�b�^�b�\�b�j�h�\�Z�g�b�y���k�l�_�g�h�l�b�q�_�k�d�h�]�h���k�m�`�_�g�b�y���m�j�_�l�j�u��

�r�b�j�h�d�h�� �b�k�i�h�e�v�a�m�x�l�k�y�� �b�g�t�_�d�p�b�b�� �Z�g�l�b�i�j�h�e�b�n�_�j�Z�l�b�\�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\�� �\�� �a�h�g�m���M�<�:����

�L�Z�d���� �5���� �.�O�H�L�Q��et al���� �i�j�_�^�k�l�Z�\�b�e�b �m�k�i�_�r�g�u�c�� �h�i�u�l�� �d�h�j�j�_�d�p�b�b�� �l�j�_�o�� �j�_�p�b�^�b�\�g�u�o��

�j�m�[�p�h�\�u�o�� �k�l�j�b�d�l�m�j�� �f�_�f�[�j�Z�g�h�a�g�h�]�h�� �h�l�^�_�e�Z�� �m�j�_�l�j�u�� �i�m�l�_�f�� �w�g�^�h�k�d�h�i�b�q�_�k�d�h�c��

�\�g�m�l�j�_�g�g�_�c�� �m�j�_�l�j�h�l�h�f�b�b�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �b�g�t�_�d�p�b�h�g�g�u�f�� �\�\�_�^�_�g�b�_�f�� ���� �f�]��

�F�b�l�h�f�b�p�b�g�Z�� �K�� �>226]. N.M. Shaw et al���� �\�� �]�j�m�i�i�_�� ������ �i�Z�p�b�_�g�l�h�\�� �k�� �j�_�p�b�^�b�\�g�u�f��

�k�l�_�g�h�a�h�f���M�<�:���^�_�f�h�g�k�l�j�b�j�m�x�l�����������w�n�n�_�d�l�b�\�g�h�k�l�v���d�h�f�[�b�g�Z�p�b�b���w�g�^�h�k�d�h�i�b�q�_�k�d�h�c��

�\�Z�i�h�j�b�a�Z�p�b�b�� �j�m�[�p�h�\�u�o�� �l�d�Z�g�_�c�� �k�� �i�Z�j�Z�m�j�_�l�j�Z�e�v�g�u�f�� �\�\�_�^�_�g�b�_�f�� �k�b�g�l�_�l�b�q�_�k�d�h�]�h��

�]�e�x�d�h�d�h�j�l�b�d�h�k�l�_�j�h�c�^�Z�� �L�j�b�Z�f�p�b�g�h�e�h�g�Z�� �>282�@���� �G�Z�i�j�h�l�b�\���� �-���'���� �5�H�G�V�K�D�Z��et al. 

�m�d�Z�a�u�\�Z�x�l�����q�l�h���l�h�e�v�d�h���m�������������������������i�Z�p�b�_�g�l�h�\���b�a���������m�^�Z�e�h�k�v���m�k�l�j�Z�g�b�l�v���k�l�j�b�d�l�m�j�m��

�m�j�_�l�j�u�� �i�h�k�e�_�� �h�^�g�h�d�j�Z�l�g�h�c�� �w�g�^�h�k�d�h�i�b�q�_�k�d�h�c�� �m�j�_�l�j�h�l�h�f�b�b�� �k�� �h�^�g�h�\�j�_�f�_�g�g�u�f��

�\�\�_�^�_�g�b�_�f���F�b�l�h�f�b�p�b�g�Z���K�����H�k�l�Z�e�v�g�u�_���i�Z�p�b�_�g�l�u���i�_�j�_�g�_�k�e�b���^�\�_���b���[�h�e�_�_���i�h�^�h�[�g�u�_��

�i�j�h�p�_�^�m�j�u���� �b�a�� �g�b�o�� �\�� ���� �k�e�m�q�Z�y�o�� ���������������� �h�l�f�_�q�_�g�Z�� �g�h�j�f�Z�e�b�a�Z�p�b�y�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�y��

�[�_�a�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �j�_�p�b�^�b�\�Z�� �k�l�_�g�h�a�Z���� �m�� ���� �i�Z�p�b�_�g�l�h�\�� �������������� �j�Z�a�\�b�e�b�k�v��

�i�h�k�l�b�g�t�_�d�p�b�h�g�g�u�_�� �h�k�e�h�`�g�_�g�b�y�� ���g�_�d�j�h�a�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �\�h�k�i�Z�e�_�g�b�_��

�g�Z�^�d�h�k�l�g�b�p�u�� �e�h�[�d�h�\�h�c�� �d�h�k�l�b������ �i�h�l�j�_�[�h�\�Z�\�r�b�_�� �\�u�i�h�e�g�_�g�b�y�� �p�b�k�l�w�d�l�h�f�b�b�� �m��

3 �[�h�e�v�g�u�o���>191]. 

�<�� �k�e�m�q�Z�_�� �i�h�e�g�h�c�� �h�[�e�b�l�_�j�Z�p�b�b�� �m�j�_�l�j�u�� �b�� �g�_�w�n�n�_�d�l�b�\�g�h�k�l�b�� �f�Z�e�h�b�g�\�Z�a�b�\�g�u�o��

�w�g�^�h�k�d�h�i�b�q�_�k�d�b�o�� �i�j�h�p�_�^�m�j�� �j�_�d�h�f�_�g�^�m�x�l�k�y�� �h�l�d�j�u�l�u�_�� �j�_�d�h�g�k�l�j�m�d�l�b�\�g�u�_��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �i�j�h�f�_�`�g�h�k�l�g�u�f���� �i�h�a�Z�^�b�e�h�g�g�u�f�� �b�e�b�� �d�h�f�[�b�g�b�j�h�\�Z�g�g�u�f�� �^�h�k�l�m�i�h�f��

[28�@���� �G�_�k�f�h�l�j�y�� �g�Z�� �\�u�k�h�d�b�c�� �i�j�h�p�_�g�l�� �m�k�i�_�o�Z�� �\�� �m�k�l�j�Z�g�_�g�b�b�� �j�_�p�b�^�b�\�g�h�]�h�� �k�l�_�g�h�a�Z��

�M�<�:���� �^�Z�g�g�u�_�� �h�i�_�j�Z�p�b�b�� �y�\�e�y�x�l�k�y�� �l�_�o�g�b�q�_�k�d�b�� �k�e�h�`�g�u�f�b�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�f�b����

�Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�f�b�� �k�� �\�u�j�Z�`�_�g�g�u�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f�� �g�_�^�_�j�`�Z�g�b�_�f�� �f�h�q�b����

�H�[�g�Z�^�_�`�b�\�Z�x�s�b�_�� �j�_�a�m�e�v�l�Z�l�u�� �^�_�f�h�g�k�l�j�b�j�m�_�l�� �i�j�_�^�e�h�`�_�g�g�u�c�� �k�i�h�k�h�[��Y-V 

�i�e�Z�k�l�b�d�b�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �\�u�i�h�e�g�_�g�g�u�c�� �j�h�[�h�l�b�q�_�k�d�b�f�� �^�h�k�l�m�i�h�f���� �k��

�i�h�d�Z�a�Z�l�_�e�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �b�g�d�h�g�l�b�g�_�g�p�b�b�� ����-���������� �q�l�h���� �\�f�_�k�l�_�� �k�� �l�_�f����

�l�j�_�[�m�_�l���^�Z�e�v�g�_�c�r�_�c���h�p�_�g�d�b���g�Z���[�h�e�v�r�b�o���\�u�[�h�j�d�Z�o���i�j�b���^�h�e�]�h�k�j�h�q�g�h�f���g�Z�[�e�x�^�_�g�b�b��

[176, 218]. 
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�J�_�a�x�f�b�j�m�y�����g�Z���k�_�]�h�^�g�y�r�g�b�c���^�_�g�v���g�_���k�m�s�_�k�l�\�m�_�l���_�^�b�g�h�]�h���i�h�^�o�h�^�Z���d���e�_�q�_�g�b�x��

�b�� �i�j�h�n�b�e�Z�d�l�b�d�_�� �k�l�_�g�h�a�Z�� �M�<�:���� �B�f�_�x�s�b�_�k�y�� �^�Z�g�g�u�_�� �h�[�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �j�Z�a�e�b�q�g�u�o��

�k�i�h�k�h�[�h�\�� �d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �i�j�h�l�b�\�h�j�_�q�b�\�u���� �Z�� �i�j�_�^�e�h�`�_�g�g�u�_��

�Z�e�]�h�j�b�l�f�u�� �h�k�i�Z�j�b�\�Z�x�l�k�y�� �j�Z�a�e�b�q�g�u�f�b�� �Z�\�l�h�j�Z�f�b���� �<�� �k�\�y�a�b�� �k�� �w�l�b�f���� �\�u�[�h�j�� �e�_�q�_�[�g�h�c��

�l�Z�d�l�b�d�b�� �m�� �d�h�g�d�j�_�l�g�h�]�h�� �i�Z�p�b�_�g�l�Z�� �a�Z�q�Z�k�l�m�x�� �h�[�m�k�e�h�\�e�_�g�� �_�]�h�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�f�b��

�Z�g�Z�l�h�f�b�q�_�k�d�b�f�b���h�k�h�[�_�g�g�h�k�l�y�f�b�����g�Z�e�b�q�b�_�f���\���d�e�b�g�b�d�_���g�_�h�[�o�h�^�b�f�h�]�h���l�_�o�g�b�q�_�k�d�h�]�h��

�h�k�g�Z�s�_�g�b�y���� �Z�� �l�Z�d�`�_�� �i�j�_�^�i�h�q�l�_�g�b�y�f�b�� �b�� �i�j�Z�d�l�b�q�_�k�d�b�f�� �h�i�u�l�h�f�� �h�i�_�j�b�j�m�x�s�_�]�h��

�o�b�j�m�j�]�Z�� 

 

�������������E�b�f�n�h�]�_�g�g�u�_���h�k�e�h�`�g�_�g�b�y���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

�:�d�l�m�Z�e�v�g�u�_�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �(�$�8�� �i�j�_�^�i�b�k�u�\�Z�x�l�� �\�u�i�h�e�g�_�g�b�_�� �j�Z�k�r�b�j�_�g�g�h�c��

�l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �i�j�b�� �j�b�k�d�_�� �f�_�l�Z�k�l�Z�l�b�q�_�k�d�h�]�h�� �i�h�j�Z�`�_�g�b�y�� �e�b�f�n�h�m�a�e�h�\��

�!������ �k�h�]�e�Z�k�g�h�� �g�h�f�h�]�j�Z�f�f�Z�f�� �%�U�L�J�D�Q�W�L�� �b�e�b�� �0�H�P�R�U�L�D�O�� �6�O�R�D�Q�� �.�H�W�W�H�U�L�Q�J�� �&�D�Q�k�H�U�� �&�H�Q�W�H�U��

[155�@���� �>�Z�g�g�u�c�� �h�[�t�_�f�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �i�h�a�\�h�e�y�_�l�� �Z�^�_�d�\�Z�l�g�h�� �h�p�_�g�b�l�v�� �k�h�k�l�h�y�g�b�_��

�e�b�f�n�h�m�a�e�h�\�� �b�� �h�k�m�s�_�k�l�\�b�l�v�� �k�l�Z�^�b�j�h�\�Z�g�b�_�� �h�i�m�o�h�e�_�\�h�]�h�� �i�h�j�Z�`�_�g�b�y���� �H�^�g�Z�d�h��

�l�_�j�Z�i�_�\�l�b�q�_�k�d�Z�y�� �j�h�e�v�� �i�j�h�p�_�^�m�j�u�� �^�h�� �k�b�o�� �i�h�j�� �g�_�� �y�k�g�Z���� �>�\�Z�� �d�j�m�i�g�u�o��

�k�b�k�l�_�f�Z�l�b�q�_�k�d�b�o�� �h�[�a�h�j�Z�� �g�_�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�b�� �i�j�_�b�f�m�s�_�k�l�\�Z�� �\�u�i�h�e�g�_�g�b�y 

�e�x�[�h�]�h�� �b�a�� �\�Z�j�b�Z�g�l�h�\�� �l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �\�h�� �\�j�_�f�y�� �J�I�W�� �g�b�� �i�h�� �h�^�g�h�f�m�� �b�a��

�h�g�d�h�e�h�]�b�q�_�k�d�b�o�� �i�h�d�Z�a�Z�l�_�e�_�c���� �\�� �l�h�f�� �q�b�k�e�_�� �\�u�`�b�\�Z�_�f�h�k�l�b�� �i�Z�p�b�_�g�l�h�\�� �>180, 332]. 

�<�f�_�k�l�_�� �k�� �l�_�f���� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �h�[�s�_�i�j�b�a�g�Z�g�h���� �q�l�h�� �j�Z�k�r�b�j�_�g�b�_�� �h�[�t�_�f�Z��

�e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �k�h�i�j�h�\�h�`�^�Z�_�l�k�y�� �a�g�Z�q�b�f�u�f�� �m�\�_�e�b�q�_�g�b�_�f�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b��

�h�i�_�j�Z�p�b�b���� �q�b�k�e�Z�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b�� �^�e�b�l�_�e�v�g�h�k�l�b�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b��

[74, 148�@���� �G�Z�i�j�b�f�_�j����A. Briganti et al���� �k�h�h�[�s�Z�x�l���� �q�l�h�� �h�[�s�Z�y�� �q�Z�k�l�h�l�Z�� �h�k�e�h�`�g�_�g�b�c��

�i�h�k�e�_�� �j�Z�k�r�b�j�_�g�g�h�c�� �b�� �k�l�Z�g�^�Z�j�l�g�h�c�� �l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �^�h�k�l�b�]�Z�_�l�� ������������ �b��

������������ �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �>137�@���� �;�h�e�_�_�� �l�h�]�h���� �:���H���� �I�j�h�k�l�h�f�h�e�h�l�h�\�� �\�� �k�\�h�_�c��

�^�b�k�k�_�j�l�Z�p�b�h�g�g�h�c���j�Z�[�h�l�_���^�_�f�h�g�k�l�j�b�j�m�_�l���q�Z�k�l�h�l�m���e�b�f�n�h�]�_�g�g�u�o���h�k�e�h�`�g�_�g�b�c���J�I�W���k��

�l�Z�a�h�\�h�c�� �e�b�f�n�Z�^�_�g�w�d�l�h�f�b�_�c���� �^�h�k�l�b�]�Z�x�s�m�x�� �������������� �q�l�h�� �a�Z�d�h�g�h�f�_�j�g�h�� �i�j�b�\�_�e�h��
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�d �m�\�_�e�b�q�_�g�b�x �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z���� �q�Z�k�l�h�l�u��

�i�h�\�l�h�j�g�u�o�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�c�� �b�� �h�i�_�j�Z�l�b�\�g�u�o�� �\�f�_�r�Z�l�_�e�v�k�l�\�� �>52�@���� �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f��

�f�g�h�`�_�k�l�\�_�g�g�h�]�h���e�h�]�b�k�l�b�q�_�k�d�h�]�h���Z�g�Z�e�b�a�Z���\���g�_�^�Z�\�g�_�f���b�k�k�e�_�^�h�\�Z�g�b�b��D.J. Baas et al. 

�\�u�i�h�e�g�_�g�b�_�� �j�Z�k�r�b�j�_�g�g�h�c�� �l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �y�\�e�y�e�h�k�v�� �_�^�b�g�k�l�\�_�g�g�u�f��

�k�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�u�f���i�j�h�]�g�h�k�l�b�q�_�k�d�b�f���n�Z�d�l�h�j�h�f�����Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�f���k���j�b�k�d�h�f��

�l�y�`�_�e�u�o�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� ���&�O�D�Y�L�H�Q-Dind�R�� �k�l�_�i�_�g�b�� �,�,�,�� �b�� �\�u�r�_���� �± 

�H�R� ���������� p=0,001 [159]. 

�G�Z�b�[�h�e�_�_�� �q�Z�k�l�u�f�� �e�b�f�n�h�]�_�g�g�u�f�� �h�k�e�h�`�g�_�g�b�_�f�� �i�h�k�e�_�� �J�I�W�� �y�\�e�y�_�l�k�y��

�n�h�j�f�b�j�h�\�Z�g�b�_�� �e�b�f�n�Z�l�b�q�_�k�d�b�o�� �d�b�k�l�� �k�� �q�Z�k�l�h�l�h�c�� �j�Z�a�\�b�l�b�y�� �h�l�� ���������� �^�h�� �������� �>341]. 

�H�^�g�Z�d�h�� �[�h�e�v�r�b�g�k�l�\�h�� �b�a�� �g�b�o�� �y�\�e�y�x�l�k�y�� �d�e�b�g�b�q�_�k�d�b�� �g�_�a�g�Z�q�b�f�u�f�b���� �i�j�h�l�_�d�Z�x�l��

�[�_�k�k�b�f�i�l�h�f�g�h�� �b�� �l�j�_�[�m�x�l�� �e�b�r�v�� �^�b�g�Z�f�b�q�_�k�d�h�]�h�� �g�Z�[�e�x�^�_�g�b�y���� �L�Z�d���� �\��

�j�_�l�j�h�k�i�_�d�l�b�\�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �0���� �)�U�R�H�K�Q�H�U��et al���� �\�� �d�h�]�h�j�l�_�� ���������� �[�h�e�v�g�u�o����

�i�_�j�_�g�_�k�r�b�o���J�I�W �k���e�b�f�n�h�^�b�k�k�_�d�p�b�_�c�����\�u�y�\�e�_�g�h���������������������������k�e�m�q�Z�y���n�h�j�f�b�j�h�\�Z�g�b�y��

�e�b�f�n�h�p�_�e�_���� �<�� �������� ���������������� �b�a�� �g�b�o�� �e�b�f�n�h�d�b�k�l�u�� �[�u�e�b�� �[�_�k�k�b�f�i�l�h�f�g�u�_�� �b�� �\��

134 (4,7%) �± �k�� �d�e�b�g�b�q�_�k�d�b�f�b�� �i�j�h�y�\�e�_�g�b�y�f�b�� �b�� �i�h�l�j�_�[�h�\�Z�e�b�� �\�u�i�h�e�g�_�g�b�y��

�h�i�_�j�Z�l�b�\�g�h�]�h�� �i�h�k�h�[�b�y�� �>246�@���� �I�j�_�^�b�d�l�h�j�Z�f�b�� �j�Z�a�\�b�l�b�y�� �k�b�f�i�l�h�f�g�u�o�� �e�b�f�n�h�d�b�k�l��

�y�\�e�y�x�l�k�y�� �\�g�_�[�j�x�r�b�g�g�u�c�� �h�i�_�j�Z�l�b�\�g�u�c�� �^�h�k�l�m�i���� �i�h�\�u�r�_�g�g�u�c�� �B�F�L�� �b�� �\�h�a�j�Z�k�l��

�i�Z�p�b�_�g�l�Z���� �Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�Z�y�� �i�j�h�n�b�e�Z�d�l�b�d�Z���� �Z�� �l�Z�d�`�_�� �j�Z�k�r�b�j�_�g�g�Z�y�� �a�h�g�Z��

�e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �>158, 172�@���� �D�� �f�_�l�h�^�Z�f�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �\�h�a�g�b�d�g�h�\�_�g�b�y�� �e�b�f�n�h�p�_�e�_��

�h�l�g�h�k�y�l���j�Z�a�e�b�q�g�u�_���k�i�h�k�h�[�u�� �e�b�]�b�j�h�\�Z�g�b�y�� �e�b�f�n�Z�l�b�q�_�k�d�b�o���k�h�k�m�^�h�\���� �b�k�i�h�e�v�a�h�\�Z�g�b�_��

�]�_�f�h�k�l�Z�l�b�q�_�k�d�b�o�� �k�j�_�^�k�l�\�� �b�� �]�m�[�h�d���� �Z�� �l�Z�d�`�_�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �i�Z�j�b�_�l�Z�e�v�g�h�]�h��

�[�j�x�r�b�g�g�h�]�h�� �e�h�k�d�m�l�Z�� �k�� �p�_�e�v�x�� �j�_�Z�[�k�h�j�[�p�b�b�� �[�j�x�r�b�g�h�c�� �e�b�f�n�u���� �i�h�k�l�m�i�Z�x�s�_�c�� �b�a��

�f�Z�e�h�]�h���l�Z�a�Z���\���[�j�x�r�g�m�x���i�h�e�h�k�l�v���>170, 212�@�����I�h�k�e�_�^�g�b�c���f�_�l�h�^���a�Z�j�_�d�h�f�_�g�^�h�\�Z�e���k�_�[�y��

�\�u�k�h�d�h �w�n�n�_�d�l�b�\�g�u�f�� �b�� �[�_�a�h�i�Z�k�g�u�f���� �\�� �k�\�y�a�b�� �k�� �q�_�f�� �r�b�j�h�d�h�� �b�k�i�h�e�v�a�m�_�l�k�y�� �\��

�d�e�b�g�b�q�_�k�d�h�c���i�j�Z�d�l�b�d�_���\���j�Z�a�e�b�q�g�u�o���\�Z�j�b�Z�p�b�y�o���>39, 45]. 

�<�u�[�h�j�� �k�i�h�k�h�[�Z�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �k�b�f�i�l�h�f�Z�l�b�q�_�k�d�b�o���d�b�k�l�� �a�Z�\�b�k�b�l�� �h�l��

�j�Z�k�i�h�e�h�`�_�g�b�y�� �b�� �j�Z�a�f�_�j�h�\�� �e�b�f�n�h�p�_�e�_���� �k�l�_�i�_�g�b�� �_�]�h�� �b�g�n�b�p�b�j�h�\�Z�g�b�y�� �b��

�\�u�j�Z�`�_�g�g�h�k�l�b���d�e�b�g�b�q�_�k�d�b�o���k�b�f�i�l�h�f�h�\�����Q�j�_�k�d�h�`�g�Z�y���i�m�g�d�p�b�y���e�b�f�n�Z�l�b�q�_�k�d�b�o���d�b�k�l��

�i�h�^�� �M�A�B�� �d�h�g�l�j�h�e�_�f�� �k�� �m�k�l�Z�g�h�\�d�h�c�� �^�j�_�g�Z�`�Z�� �a�Z�q�Z�k�l�m�x�� �^�h�i�h�e�g�y�_�l�k�y�� �\�\�_�^�_�g�b�_�f��

�k�d�e�_�j�h�a�b�j�m�x�s�b�o���i�j�_�i�Z�j�Z�l�h�\�����w�l�b�e�h�\�u�c���k�i�b�j�l�����^�h�d�k�b�p�b�d�e�b�g�����[�e�_�h�f�b�p�b�g�����k���p�_�e�v�x��
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�i�h�\�u�r�_�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �f�_�l�h�^�b�d�b���� �H�^�g�Z�d�h�� �\�� �a�g�Z�q�b�l�_�e�v�g�h�f�� �q�b�k�e�_�� �k�e�m�q�Z�_�\��

�\�h�a�g�b�d�Z�_�l���j�_�p�b�^�b�\���e�b�f�n�h�p�_�e�_���k���g�_�h�[�o�h�^�b�f�h�k�l�v�x���\�u�i�h�e�g�_�g�b�y���e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c��

�n�_�g�_�k�l�j�Z�p�b�b�� �d�b�k�l�u���� �:���<���� �.�K�R�G�H�U��et al���� �k�h�h�[�s�Z�x�l�� �h�� �k�\�h�_�f�� �h�i�u�l�_�� �e�_�q�_�g�b�y��

105 �i�Z�p�b�_�g�l�h�\�� �k�� �d�e�b�g�b�q�_�k�d�b�� �a�g�Z�q�b�f�u�f�b �e�b�f�n�h�d�b�k�l�Z�f�b���� �b�a�� �d�h�l�h�j�u�o�� ������ �[�u�e�b�� �k��

�j�_�p�b�^�b�\�h�f�� �i�h�k�e�_�� �^�j�_�g�b�j�m�x�s�b�o�� �f�_�l�h�^�b�d�� �d�h�j�j�_�d�p�b�b���� �<�k�_�f�� �[�h�e�v�g�u�f�� �m�k�i�_�r�g�h��

�\�u�i�h�e�g�b�e�b���e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�m�x���f�Z�j�k�m�i�b�Z�e�b�a�Z�p�b�x���d�b�k�l�����j�_�p�b�^�b�\���h�l�f�_�q�_�g���l�h�e�v�d�h���\��

���� �k�e�m�q�Z�y�o���� �i�h�l�j�_�[�h�\�Z�\�r�b�o�� �m�� �^�\�h�b�o�� �i�h�\�l�h�j�g�h�c�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �i�j�h�p�_�^�m�j�u�� �b�� �m��

�h��̂g�h�]�h���± �h�l�d�j�u�l�h�c���n�_�g�_�k�l�j�Z�p�b�b���>204]. 

�A�g�Z�q�b�l�_�e�v�g�h�� �j�_�`�_�� �\�k�l�j�_�q�Z�x�l�k�y�� �^�j�m�]�b�_�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_�� �e�b�f�n�h�]�_�g�g�u�_��

�h�k�e�h�`�g�_�g�b�y���J�I�W�����k�j�_�^�b���d�h�l�h�j�u�o���i�j�_�h�[�e�Z�^�Z�x�l���^�e�b�l�_�e�v�g�Z�y���e�b�f�n�h�j�_�y���b���e�b�f�n�_�^�_�f�Z��

�g�Z�j�m�`�g�u�o�� �i�h�e�h�\�u�o�� �h�j�]�Z�g�h�\�� �b�� �g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c���� �D�h�j�j�_�d�p�b�y�� �^�Z�g�g�u�o��

�i�Z�l�h�e�h�]�b�q�_�k�d�b�o�� �k�h�k�l�h�y�g�b�c�� �i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l�� �d�h�g�k�_�j�\�Z�l�b�\�g�m�x�� �l�_�j�Z�i�b�x�� �\��

�i�h�^�Z�\�e�y�x�s�_�f�� �[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�_�\���� �<�� �d�h�f�i�e�_�d�k�� �e�_�q�_�[�g�u�o�� �f�_�j�h�i�j�b�y�l�b�c�� �i�j�b��

�^�e�b�l�_�e�v�g�h�c�� �b�� �h�[�b�e�v�g�h�c�� �e�b�f�n�h�j�_�_�� �\�o�h�^�b�l�� �g�Z�a�g�Z�q�_�g�b�_�� �e�b�f�n�h�k�l�Z�l�b�q�_�k�d�h�c�� �l�_�j�Z�i�b�b��

�i�j�_�i�Z�j�Z�l�Z�f�b�� �l�j�Z�g�_�d�k�Z�f�h�\�h�c�� �d�b�k�e�h�l�u�� �b�� �w�l�Z�f�a�b�e�Z�l�Z�� �g�Z�l�j�b�y���� �Z�� �l�Z�d�`�_�� �i�_�j�_�\�h�^��

�i�Z�p�b�_�g�l�Z�� �g�Z�� �i�Z�j�_�g�l�_�j�Z�e�v�g�h�_�� �i�b�l�Z�g�b�_�� �>85�@���� �I�j�b�� �\�u�j�Z�`�_�g�g�h�c�� �e�b�f�n�_�^�_�f�_�� �i�h�e�h�\�u�o��

�h�j�]�Z�g�h�\�� �b�� �g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c�� �i�j�b�[�_�]�Z�x�l�� �d�� �w�e�Z�k�l�b�q�_�k�d�h�c�� �d�h�f�i�j�_�k�k�b�b�� �^�Z�g�g�u�o��

�h�[�e�Z�k�l�_�c�� �b�� �n�b�a�b�h�l�_�j�Z�i�_�\�l�b�q�_�k�d�b�f�� �i�j�h�p�_�^�m�j�Z�f�� �>251�@���� �<�� �j�_�^�d�b�o�� �k�e�m�q�Z�y�o�� �k�� �p�_�e�v�x��

�d�h�j�j�_�d�p�b�b�� �^�Z�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �\�h�a�g�b�d�Z�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �n�h�j�f�b�j�h�\�Z�g�b�y��

�e�b�f�n�h�\�_�g�h�a�g�u�o���Z�g�Z�k�l�h�f�h�a�h�\���b�e�b���\�u�i�h�e�g�_�g�b�y���e�b�f�n�h�Z�g�]�b�h�]�j�Z�n�b�b���k���w�f�[�h�e�b�a�Z�p�b�_�c��

�e�b�f�n�Z�l�b�q�_�k�d�b�o���k�h�k�m�^�h�\���>216]. 

�J�Z�k�r�b�j�_�g�b�_���i�h�d�Z�a�Z�g�b�c���d���h�i�_�j�Z�l�b�\�g�h�f�m���e�_�q�_�g�b�x���[�h�e�v�g�u�o���J�I�@�����\���l�h�f���q�b�k�e�_��

�]�j�m�i�i�u�� �\�u�k�h�d�h�]�h�� �b�� �h�q�_�g�v�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z���� �a�Z�d�h�g�h�f�_�j�g�h�� �i�j�b�\�_�e�h�� �d�� �j�h�k�l�m�� �q�b�k�e�Z��

�\�u�i�h�e�g�y�_�f�u�o�� �j�Z�k�r�b�j�_�g�g�u�o�� �a�Z�[�j�x�r�b�g�g�h-�l�Z�a�h�\�u�o�� �e�b�f�n�h�^�b�k�k�_�d�p�b�c���� �H�`�b�^�Z�_�f�h����

�\�h�a�j�h�k�e�Z���q�Z�k�l�h�l�Z���e�b�f�n�h�]�_�g�g�u�o���h�k�e�h�`�g�_�g�b�c�����\���l�h�f���q�b�k�e�_���d�e�b�g�b�q�_�k�d�b���a�g�Z�q�b�f�u�o���b��

�l�j�_�[�m�x�s�b�o�� �Z�d�l�b�\�g�h�c�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�h�j�j�_�d�p�b�b���� �<�� �^�Z�g�g�h�f�� �d�h�g�l�_�d�k�l�_����

�^�Z�e�v�g�_�c�r�_�_�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �k�m�s�_�k�l�\�m�x�s�b�o���� �i�h�b�k�d�� �b�� �j�Z�a�j�Z�[�h�l�d�Z�� �g�h�\�u�o��

�k�i�h�k�h�[�h�\�� �i�j�h�n�b�e�Z�d�l�b�d�b���� �g�Z�i�j�Z�\�e�_�g�g�u�o�� �g�Z�� �k�g�b�`�_�g�b�_�� �q�b�k�e�Z�� �h�k�e�h�`�g�_�g�b�c�� �b��

�m�e�m�q�r�_�g�b�_�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�h�\���� �i�j�_�^�k�l�Z�\�e�y�x�l�k�y�� �\�Z�`�g�u�f�b�� �Z�k�i�_�d�l�Z�f�b��

�k�h�\�j�_�f�_�g�g�h�c���f�_�^�b�p�b�g�u�� 
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�N�h�j�f�b�j�h�\�Z�g�b�_�� �i�m�a�u�j�g�h-�j�_�d�l�Z�e�v�g�h�]�h�� �k�\�b�s�Z ���I�J�K�� �i�h�k�e�_�� �i�h�\�j�_�`�^�_�g�b�y��

�k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �\�� �o�h�^�_�� �J�I�W�� �^�h�\�h�e�v�g�h�� �j�_�^�d�h�_�� �h�k�e�h�`�g�_�g�b�_�� �k�� �q�Z�k�l�h�l�h�c��

�j�Z�a�\�b�l�b�y�����������������<���k�e�m�q�Z�_���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h���\�u�y�\�e�_�g�b�y���j�Z�g�_�g�b�y���i�j�y�f�h�c���d�b�r�d�b��

�b�� �m�k�l�j�Z�g�_�g�b�y�� �^�_�n�_�d�l�Z�� �\�_�j�h�y�l�g�h�k�l�v�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �r�\�Z�� �k�� �b�k�o�h�^�h�f�� �\�� �I�J�K�� �g�_��

�i�j�_�\�u�r�Z�_�l�� �������� �>215�@���� �D�j�Z�l�g�h�� �q�Z�s�_�� �^�Z�g�g�h�_�� �h�k�e�h�`�g�_�g�b�_�� �\�h�a�g�b�d�Z�_�l�� �i�j�b��

�g�_�j�Z�k�i�h�a�g�Z�g�g�h�f�� �i�h�\�j�_�`�^�_�g�b�b�� �i�j�y�f�h�d�b�r�_�q�g�h�c�� �k�l�_�g�d�b�� �b�� �h�l�k�m�l�k�l�\�b�b�� �_�]�h��

�o�b�j�m�j�]�b�q�_�k�d�h�c�� �d�h�j�j�_�d�p�b�b�� �>185�@���� �D�� �]�j�m�i�i�_�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �h�l�g�h�k�y�l�k�y�� �i�Z�p�b�_�g�l�u�� �k��

�f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�b���h�i�m�o�h�e�y�f�b���b�e�b���i�_�j�_�g�_�k�r�b�_���j�Z�a�e�b�q�g�u�_���o�b�j�m�j�]�b�q�_�k�d�b�_��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �g�Z�� �I�@�� �b�� �i�j�y�f�h�c�� �d�b�r�d�_���� �Z�� �l�Z�d�`�_�� �k�e�m�q�Z�b�� �k�Z�e�v�\�Z�`�g�h�c�� �J�I�W�� �i�h�k�e�_��

�i�_�j�\�b�q�g�h�]�h�� �j�Z�^�b�h�e�h�]�b�q�_�k�d�h�]�h�� �b�e�b�� �l�_�j�f�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �>98�@���� �I�j�Z�d�l�b�q�_�k�d�b�� �\�h��

�\�k�_�o���k�e�m�q�Z�y�o���n�h�j�f�b�j�h�\�Z�g�b�_���k�\�b�s�_�\�h�]�h���o�h�^�Z���i�j�h�b�k�o�h�^�b�l���f�_�`�^�m���^�_�n�_�d�l�h�f���i�j�y�f�h�c��

�d�b�r�d�b�� �b�� �a�Z�^�g�_�c�� �i�h�e�m�h�d�j�m�`�g�h�k�l�v�x�� �M�<�:���� �i�j�_�^�k�l�Z�\�e�y�y�� �k�h�[�h�c�� �j�_�d�l�h-�m�j�_�l�j�Z�e�v�g�u�c��

�k�\�b�s���� �?�]�h�� �\�h�a�g�b�d�g�h�\�_�g�b�_�� �d�j�Z�c�g�_�� �g�_�]�Z�l�b�\�g�h�� �k�d�Z�a�u�\�Z�_�l�k�y�� �g�Z�� �d�Z�q�_�k�l�\�_�� �`�b�a�g�b��

�i�Z�p�b�_�g�l�Z�� �b�� �i�j�b�g�h�k�b�l�� �_�f�m�� �l�y�`�_�e�u�_�� �n�b�a�b�q�_�k�d�b�_�� �b�� �f�h�j�Z�e�v�g�u�_�� �k�l�j�Z�^�Z�g�b�y���� �E�_�q�_�g�b�_��

�^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �[�h�e�v�g�u�o�� �y�\�e�y�_�l�k�y�� �g�Z�k�l�h�y�s�b�f�� �b�k�i�u�l�Z�g�b�_�f�� �d�Z�d�� �^�e�y�� �k�Z�f�h�]�h��

�i�Z�p�b�_�g�l�Z���� �l�Z�d�� �b�� �^�e�y�� �e�_�q�Z�s�b�o�� �^�h�d�l�h�j�h�\���� �K�Z�f�h�k�l�h�y�l�_�e�v�g�h�_�� �a�Z�d�j�u�l�b�_�� �I�J�K�� �g�Z�� �n�h�g�_��

�d�h�g�k�_�j�\�Z�l�b�\�g�h�c�� �l�_�j�Z�i�b�b�� �\�h�a�f�h�`�g�h�� �l�h�e�v�d�h�� �m�� �g�_�h�k�e�h�`�g�_�g�g�u�o�� �i�Z�p�b�_�g�l�h�\�� �k��

�g�_�[�h�e�v�r�b�f�� �^�b�Z�f�_�l�j�h�f�� �k�\�b�s�_�\�h�]�h�� �o�h�^�Z�� �b�� �h�l�k�m�l�k�l�\�b�_�f�� �`�Z�e�h�[�� �g�Z�� �n�_�d�Z�e�m�j�b�x�� �b��

�d�e�b�g�b�d�b�� �\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �\�� �f�Z�e�h�f�� �l�Z�a�m�� �>23�@���� �<�� �[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�_�\��

�g�_�h�[�o�h�^�b�f�h�� �\�u�i�h�e�g�_�g�b�_�� �d�h�e�h�k�l�h�f�b�b�� �b�� �p�b�k�l�h�k�l�h�f�b�b�� �k�� �i�h�k�e�_�^�m�x�s�b�f��

�o�b�j�m�j�]�b�q�_�k�d�b�f�� �j�Z�a�h�[�s�_�g�b�_�f�� �k�\�b�s�_�\�h�]�h�� �o�h�^�Z�� �k �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �j�Z�a�e�b�q�g�u�o��

�^�h�k�l�m�i�h�\�����G�Z�b�[�h�e�_�_���q�Z�k�l�h���i�j�b�f�_�g�y�x�l���l�j�Z�g�k�Z�g�Z�e�v�g�u�c�����i�j�h�f�_�`�g�h�k�l�g�u�c���^�h�k�l�m�i�u���b��

�l�_�o�g�b�d�m�� �<�R�U�N-Mason [256�@���� �B�k�i�h�e�v�a�m�y�� �i�h�k�e�_�^�g�x�x�� �f�_�l�h�^�b�d�m���� �H���;���� �E�h�j�Z�g��

�k �d�h�e�e�_�]�Z�f�b�� �m�^�Z�e�h�k�v�� �m�k�i�_�r�g�h�� �m�k�l�j�Z�g�b�l�v�� �I�J�K�� �m�� ������ �i�Z�p�b�_�g�l�h�\�� �k�� �^�Z�g�g�h�c��

�i�Z�l�h�e�h�]�b�_�c�����\�h�a�g�b�d�r�_�c���i�h�k�e�_���J�I�W�����A�Z������-�e�_�l�g�b�c���i�_�j�b�h�^���g�Z�[�e�x�^�_�g�b�y���g�_���h�l�f�_�q�_�g�h��

�k�e�m�q�Z�_�\�� �j�_�p�b�^�b�\�Z�� �a�Z�[�h�e�_�\�Z�g�b�y�� �b�� �g�_�� �\�u�y�\�e�_�g�h�� �g�Z�j�m�r�_�g�b�c�� �m�^�_�j�`�Z�g�b�y�� �k�l�m�e�Z�� �>79]. 

�< �b�k�k�e�_�^�h�\�Z�g�b�b�� �0���� �6�E�L�]�]�H�U�D��et al���� �i�j�_�^�k�l�Z�\�e�_�g�� �h�i�u�l�� �i�j�b�f�_�g�_�g�b�y��
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�l�j�Z�g�k�i�_�j�b�g�_�Z�e�v�g�h�]�h�� �^�h�k�l�m�i�Z�� �k�� �b�g�l�_�j�i�h�a�b�p�b�_�c�� �e�h�k�d�m�l�Z��m. gracilis���� �i�h�a�\�h�e�b�\�r�_�]�h��

�a�Z�d�j�u�l�v���I�J�K���m���������������������b�a���������i�Z�p�b�_�g�l�h�\�����<�f�_�k�l�_���k���l�_�f�����m�����������f�m�`�q�b�g���j�Z�a�\�b�e�h�k�v��

�l�h�l�Z�e�v�g�h�_���g�_�^�_�j�`�Z�g�b�_���f�h�q�b���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_���>281]. �:���F�����F�Z�]�h�f�_�^�h�\��

�\�� �k�\�h�_�f�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �j�_�d�h�f�_�g�^�m�_�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �^�\�h�c�g�h�c��

�^�h�k�l�m�i���� �d�h�f�[�b�g�b�j�h�\�Z�g�g�u�c�� �e�Z�i�Z�j�h�l�h�f�g�u�c�� �b�� �l�j�Z�g�k�i�_�j�b�g�_�Z�e�v�g�u�c���� �^�e�y�� �m�k�i�_�r�g�h�]�h��

�j�Z�a�h�[�s�_�g�b�y�� �b�� �m�k�l�j�Z�g�_�g�b�y�� �k�\�b�s�_�\�h�]�h�� �o�h�^�Z�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �n�_�d�Z�e�m�j�b�_�c���� �>�Z�g�g�Z�y��

�f�_�l�h�^�b�d�Z�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �[�_�a�j�_�p�b�^�b�\�g�h�_�� �l�_�q�_�g�b�_�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z�� �m��

�i�h�^�Z�\�e�y�x�s�_�]�h�� �q�b�k�e�Z�� �[�h�e�v�g�u�o���� �g�h�� �i�j�b�\�h�^�b�l�� �d�� �\�u�j�Z�`�_�g�g�h�f�m�� �k�g�b�`�_�g�b�x�� �d�Z�q�_�k�l�\�Z��

�`�b�a�g�b���b���^�e�b�l�_�e�v�g�h�f�m���\�h�k�k�l�Z�g�h�\�e�_�g�b�x���n�m�g�d�p�b�c���m�^�_�j�`�Z�g�b�y���d�Z�e�Z���b���f�h�q�b���>29].  

�J�_�`�_�� �i�j�b�f�_�g�y�x�l�k�y�� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�_�� �f�_�l�h�^�b�d�b�� �m�k�l�j�Z�g�_�g�b�y�� �j�_�d�l�h-

�m�j�_�l�j�Z�e�v�g�u�o���k�\�b�s�_�c�����j�_�d�h�f�_�g�^�h�\�Z�g�g�u�_���i�j�b���g�Z�e�b�q�b�b���k�\�b�s�_�\�h�]�h���o�h�^�Z���g�_�[�h�e�v�r�h�]�h��

�^�b�Z�f�_�l�j�Z�� �b�� �b�a�h�e�b�j�h�\�Z�g�g�h�c�� �i�g�_�\�f�Z�l�m�j�b�b���� �g�h���� �\�f�_�k�l�_�� �k�� �l�_�f���� �^�_�f�h�g�k�l�j�b�j�m�x�s�b�_��

�e�m�q�r�b�_���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_���n�m�g�d�p�b�h�g�Z�e�v�g�u�_���j�_�a�m�e�v�l�Z�l�u���>206, 354]. 

 

�������������F�b�]�j�Z�p�b�y���d�e�b�i�k��Hem-o-Lok �\���f�h�q�_�\�h�c���i�m�a�u�j�v 
 

�D�e�b�i�k�u��Hem-o-Lok (Weck Surgical Instruments, Teleflex Medical, Durham, 

NC, USA������ �\�i�_�j�\�u�_�� �i�j�_�^�k�l�Z�\�e�_�g�g�u�_�� �\�� ���������� �]�h�^�m���� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �r�b�j�h�d�h��

�b�k�i�h�e�v�a�m�x�l�k�y�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �j�Z�a�e�b�q�g�u�o�� �f�Z�e�h�b�g�\�Z�a�b�\�g�u�o�� �h�i�_�j�Z�p�b�c��

�w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�f�� �k�i�h�k�h�[�h�f�� �>169�@���� �<�� �o�h�^�_�� �J�I�W�� �^�Z�g�g�u�_��

�g�_�j�Z�k�k�Z�k�u�\�Z�x�s�b�_�k�y�� �i�h�e�b�f�_�j�g�u�_�� �d�e�b�i�k�u�� �i�j�b�f�_�g�y�x�l�� �i�j�b�� �e�Z�l�_�j�Z�e�v�g�h�c�� �^�b�k�k�_�d�p�b�b��

�^�e�y�� �d�e�b�i�b�j�h�\�Z�g�b�y�� �K�G�I���� �Z�� �l�Z�d�`�_�� �^�e�y�� �[�u�k�l�j�h�c�� �[�_�a�m�a�e�h�\�h�c�� �n�b�d�k�Z�p�b�b�� �g�b�l�_�c�� �i�j�b��

�n�h�j�f�b�j�h�\�Z�g�b�b���M�<�:���� �<�f�_�k�l�_���k�� �l�_�f�� �h�i�b�k�Z�g�u���k�e�m�q�Z�b���f�b�]�j�Z�p�b�b���d�e�b�i�k��Hem-o-Lok �\��

�i�h�e�h�k�l�v�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �\�� �j�Z�a�e�b�q�g�u�_�� �k�j�h�d�b�� �i�h�k�e�_�� �J�I�W���� �>�Z�g�g�h�_�� �h�k�e�h�`�g�_�g�b�_��

�\�k�l�j�_�q�Z�_�l�k�y�� �\����-���������� �k�e�m�q�Z�_�\�� �b���� �d�Z�d�� �i�j�Z�\�b�e�h���� �j�Z�a�\�b�\�Z�_�l�k�y���\�� �l�_�q�_�g�b�_�� �i�_�j�\�h�]�h �]�h�^�Z��

�i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �>125�@���� �<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �d�e�b�g�b�q�_�k�d�b�o�� �i�j�h�y�\�e�_�g�b�c����

�k�h�i�j�h�\�h�`�^�Z�x�s�b�o�� �g�Z�o�h�`�^�_�g�b�_�� �b�g�h�j�h�^�g�h�]�h�� �l�_�e�Z�� �\�� �i�h�e�h�k�l�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y����

Yu et al�����\�u�^�_�e�y�x�l���l�j�b���l�b�i�Z���f�b�]�j�Z�p�b�b���d�e�b�i�k�����L�b�i��I �\�h�a�g�b�d�Z�_�l���i�j�b���w�j�h�a�b�b���d�e�b�i�k�h�c��
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�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �a�h�g�u�� �M�<�:�� �k�� �j�Z�a�\�b�l�b�_�f�� �h�[�k�l�j�m�d�l�b�\�g�h�c�� �^�b�a�m�j�b�q�_�k�d�h�c��

�k�b�f�i�l�h�f�Z�l�b�d�b�� �\�i�e�h�l�v�� �^�h�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �d�h�g�l�j�Z�d�l�m�j�u�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b��

�k�l�_�g�h�a�Z �m�j�_�l�j�u���� �L�b�i��II  �\�k�l�j�_�q�Z�_�l�k�y�� �i�j�b�� �i�j�h�g�b�d�g�h�\�_�g�b�b�� �d�e�b�i�k�u�� �\�� �i�j�h�k�\�_�l��

�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �g�Z�� �g�_�[�h�e�v�r�h�f�� �m�^�Z�e�_�g�b�b�� �h�l�� �M�<�:�� �b�� �k�h�i�j�h�\�h�`�^�Z�_�l�k�y��

�d�Z�f�g�_�h�[�j�Z�a�h�\�Z�g�b�_�f�� �b�� �j�_�p�b�^�b�\�b�j�m�x�s�_�c�� �f�Z�d�j�h�]�_�f�Z�l�m�j�b�_�c���� �G�Z�d�h�g�_�p����

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_���h�l�o�h�`�^�_�g�b�_���d�e�b�i�k�u���i�j�b���f�h�q�_�b�k�i�m�k�d�Z�g�b�b���q�_�j�_�a���g�_�k�d�h�e�v�d�h���g�_�^�_�e�v��

�i�h�k�e�_���J�I�W���j�Z�k�k�f�Z�l�j�b�\�Z�x�l���d�Z�d���l�b�i��III  �f�b�]�j�Z�p�b�b���d�e�b�i�k���>369]. 

�F�_�o�Z�g�b�a�f���f�b�]�j�Z�p�b�b���d�e�b�i�k�u���\���i�h�e�h�k�l�v���f�h�q�_�\�h�]�h���i�m�a�u�j�y���b���w�j�h�a�b�b���_�]�h���k�l�_�g�d�b��

�^�h�� �d�h�g�p�Z�� �g�_�� �y�k�_�g���� �<�� �e�b�l�_�j�Z�l�m�j�_�� �h�i�b�k�Z�g�u�� �k�e�m�q�Z�b�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y��

�k�i�m�k�l�y�� ������ �b�� ������ �e�_�l�� �i�h�k�e�_�� �J�I�W�� �>234, 314�@���� �A�Z�q�Z�k�l�m�x�� �f�b�]�j�b�j�m�x�l�� �g�_�k�d�h�e�v�d�h�� �d�e�b�i�k��

�h�^�g�h�\�j�_�f�_�g�g�h�� �b�e�b�� �j�_�`�_�� �i�h�� �h�^�g�h�c���� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�� �\�� �l�_�q�_�g�b�_�� �g�_�k�d�h�e�v�d�b�o�� �e�_�l��

[240].  

�M�^�Z�e�_�g�b�_���d�e�b�i�k���l�b�i�Z��I �b��II  �i�j�h�\�h�^�y�l���w�g�^�h�k�d�h�i�b�q�_�k�d�b���i�h�^���d�h�g�l�j�h�e�_�f���a�j�_�g�b�y��

�s�b�i�p�Z�f�b���e�b�[�h���k���i�j�b�f�_�g�_�g�b�_�f���e�Z�a�_�j�Z���b�e�b���l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�h�c���j�_�a�_�d�p�b�b���>80, 208]. 

�I�j�h�n�b�e�Z�d�l�b�d�Z���^�Z�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y���a�Z�d�e�x�q�Z�_�l�k�y���\���l�s�Z�l�_�e�v�g�h�f���k�h�[�e�x�^�_�g�b�b��

�l�_�o�g�b�d�b�� �h�i�_�j�Z�p�b�b���� �f�b�g�b�f�b�a�Z�p�b�b�� �i�j�b�f�_�g�_�g�b�y�� �d�e�b�i�k�� �+�H�P-o-�/�R�N���� �h�k�h�[�_�g�g�h�� �i�j�b��

�n�h�j�f�b�j�h�\�Z�g�b�b�� �M�<�:���� �Z�� �l�Z�d�`�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �k�h�\�j�_�f�_�g�g�u�o�� �j�Z�k�k�Z�k�u�\�Z�x�s�b�o�k�y��

�d�e�b�i�k��Lapre�æ�7�\�Š��(Ethicon, Somerville, NJ, USA) �b���/�D�S�U�R�æ�F�O�L�S�Š��(Covidien, Mansfield, 

MA, USA) [208].  

 

1.5 �A�Z�d�e�x�q�_�g�b�_ 
 

�G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �J�I�W�� �h�k�l�Z�_�l�k�y�� �h�k�g�h�\�g�u�f�� �f�_�l�h�^�h�f�� �e�_�q�_�g�b�y��

�e�h�d�Z�e�b�a�h�\�Z�g�g�h�]�h�� �J�I�@���� �Z�� �l�Z�d�`�_�� �[�Z�a�h�\�h�c�� �h�i�p�b�_�c�� �\�� �f�m�e�v�l�b�f�h�^�Z�e�v�g�h�c�� �l�_�j�Z�i�b�b 

�i�Z�p�b�_�g�l�h�\�� �k�� �f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�b�� �b�� �h�e�b�]�h�f�_�l�Z�k�l�Z�l�b�q�_�k�d�b�f�b�� �n�h�j�f�Z�f�b��

�h�i�m�o�h�e�_�\�h�]�h�� �i�h�j�Z�`�_�g�b�y�� �B�a�f�_�g�_�g�b�_�� �i�Z�j�Z�^�b�]�f�u�� �e�_�q�_�g�b�y�� �i�Z�p�b�_�g�l�h�\�� �a�Z�� �i�h�k�e�_�^�g�b�_��

������ �e�_�l�� �i�j�b�\�_�e�h�� �d�� �k�m�s�_�k�l�\�_�g�g�h�f�m�� �j�Z�k�r�b�j�_�g�b�x�� �i�h�d�Z�a�Z�g�b�c�� �^�e�y�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h��

�e�_�q�_�g�b�y�� �J�I�@���� �;�h�e�_�_�� �q�Z�k�l�h�_�� �i�j�b�f�_�g�_�g�b�_�� �k�l�j�Z�l�_�]�b�b�� �Z�d�l�b�\�g�h�]�h�� �g�Z�[�e�x�^�_�g�b�y��
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�k�i�h�k�h�[�k�l�\�h�\�Z�e�h �h�l�g�h�k�b�l�_�e�v�g�h�f�m�� �m�\�_�e�b�q�_�g�b�x�� �^�h�e�b�� �[�h�e�v�g�u�o�� �k�� �d�e�b�g�b�q�_�k�d�b��

�e�h�d�Z�e�b�a�h�\�Z�g�g�u�f�� �J�I�@�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �b�� �f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�� �i�j�h�p�_�k�k�h�f. 

�B�f�_�_�l�k�y�� �a�g�Z�q�b�l�_�e�v�g�u�c�� �i�h�l�_�g�p�b�Z�e�� �^�e�y�� �^�Z�e�v�g�_�c�r�_�]�h�� �j�h�k�l�Z�� �q�b�k�e�Z�� �o�b�j�m�j�]�b�q�_�k�d�b�o��

�\�f�_�r�Z�l�_�e�v�k�l�\ �g�_�� �l�h�e�v�d�h�� �m �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �[�h�e�v�g�u�o���� �g�h�� �b�� �m�� �i�Z�p�b�_�g�l�h�\�� �k��

�j�_�p�b�^�b�\�h�f�� �i�h�k�e�_�� �i�_�j�\�b�q�g�h�]�h�� �j�Z�^�b�h�e�h�]�b�q�_�k�d�h�]�h�� �b�e�b�� �l�_�j�f�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� 

�K�h�i�m�l�k�l�\�m�x�s�_�_�� �m�\�_�e�b�q�_�g�b�_�� �e�h�d�Z�e�v�g�h�c�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �Z�]�j�_�k�k�b�b�� �b�� �i�h�\�u�r�_�g�b�_��

�j�Z�^�b�d�Z�e�b�a�f�Z�� �h�i�_�j�Z�p�b�b �\�d�m�i�_�� �k�� �j�Z�k�r�b�j�_�g�b�_�f�� �a�h�g�u�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b �i�j�b�\�_�e�h�� �d��

�a�g�Z�q�b�l�_�e�v�g�h�f�m�� �j�h�k�l�m�� �b�� �b�a�f�_�g�_�g�b�x�� �k�l�j�m�d�l�m�j�u�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� 

�:�k�k�h�p�b�b�j�h�\�Z�g�g�h�_�� �k�� �w�l�b�f�� �k�g�b�`�_�g�b�_�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�h�\�� �\��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_ �i�j�b�g�h�k�b�l �g�_�� �l�h�e�v�d�h �n�b�a�b�q�_�k�d�b�_�� �b��

�i�k�b�o�h�w�f�h�p�b�h�g�Z�e�v�g�u�_�� �k�l�j�Z�^�Z�g�b�y�� �f�m�`�q�b�g�Z�f���� �g�h�� �b�� �g�_�j�_�^�d�h�� �h�]�j�Z�g�b�q�b�\�Z�_�l��

�\�h�a�f�h�`�g�h�k�l�b�� �i�j�h�\�_�^�_�g�b�y �^�Z�e�v�g�_�c�r�_�]�h�� �e�_�q�_�g�b�y���� �g�Z�i�j�b�f�_�j���� �e�m�q�_�\�h�c�� �l�_�j�Z�i�b�b. 

�< �^�Z�g�g�u�o�� �h�[�k�l�h�y�l�_�e�v�k�l�\�Z�o�� �Z�g�Z�e�b�a �b�� �k�b�k�l�_�f�Z�l�b�a�Z�p�b�y �i�j�b�q�b�g���� �j�Z�a�j�Z�[�h�l�d�Z�� �f�_�l�h�^�h�\��

�i�j�h�n�b�e�Z�d�l�b�d�b�� �b�� �d�h�j�j�_�d�p�b�b�� �h�k�e�h�`�g�_�g�b�c���� �k�i�h�k�h�[�h�\�� �m�e�m�q�r�_�g�b�y�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�o��

�b�� �h�l�^�Z�e�_�g�g�u�o �j�_�a�m�e�v�l�Z�l�h�\�� �j�Z�^�b�d�Z�e�v�g�h�]�h�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �[�h�e�v�g�u�o�� �J�I�@ 

�y�\�e�y�_�l�k�y�� �d�j�m�i�g�h�c�� �g�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�h�c�� �a�Z�^�Z�q�_�c�� �k�h�\�j�_�f�_�g�g�h�c�� �f�_�^�b�p�b�g�u�� 

�J�_�r�_�g�b�x���^�Z�g�g�u�o �\�h�i�j�h�k�h�\���b���i�h�k�\�y�s�_�g�Z���g�Z�k�l�h�y�s�Z�y �j�Z�[�h�l�Z. 

 

 

 

  



83 
 

�=�e�Z�\�Z���� 

�F�:�L�?�J�B�:�E���B���F�?�L�H�>�U���B�K�K�E�?�>�H�<�:�G�B�Y 
 

���������O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���f�_�l�h�^�h�\���b�k�k�e�_�^�h�\�Z�g�b�y 
 

�G�Z�k�l�h�y�s�_�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �h�k�g�h�\�Z�g�h�� �g�Z�� �Z�g�Z�e�b�a�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �h�[�k�e�_�^�h�\�Z�g�b�y��

�b �e�_�q�_�g�b�y�� ���������� �[�h�e�v�g�u�o�� �J�I�@���� �d�h�l�h�j�u�_�� �i�_�j�_�g�_�k�e�b�� �J�I�W�� �\�� �N�=�;�M�� �©�J�G�P�J�O�L��

�b�f�_�g�b �Z�d���� �:���F���� �=�j�Z�g�h�\�Z�ª�� �F�b�g�a�^�j�Z�\�Z�� �J�h�k�k�b�b �k�� ���������� �i�h�� ���������� �]�h�^�u����

�B�g�n�h�j�f�Z�p�b�x �h �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �d�e�b�g�b�q�_�k�d�b�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�o���� �j�_�a�m�e�v�l�Z�l�Z�o��

�b�g�k�l�j�m�f�_�g�l�Z�e�v�g�h-�e�Z�[�h�j�Z�l�h�j�g�u�o�� �h�[�k�e�_�^�h�\�Z�g�b�c���� �i�j�h�\�_�^�_�g�g�h�f�� �e�_�q�_�g�b�b�� �b��

�^�Z�g�g�u�o �g�Z�[�e�x�^�_�g�b�y�� �\�g�h�k�b�e�b �\�� �a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�g�m�x�� �]�h�k�i�b�l�Z�e�v�g�m�x�� �[�Z�a�m��

�^�Z�g�g�u�o ���K�\�b�^�_�l�_�e�v�k�l�\�h�� �h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �j�_�]�b�k�l�j�Z�p�b�b�� �[�Z�a�u�� �^�Z�g�g�u�o��

�‹  ���������������������� �h�l�� �������������������������� �k�h�a�^�Z�g�g�m�x�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �i�j�h�]�j�Z�f�f�g�h�]�h��

�h�[�_�k�i�_�q�_�g�b�y��Microsoft Access (Microsoft���� �K�R�:���� �>66�@���� �B�k�k�e�_�^�h�\�Z�g�b�_�� �y�\�e�y�e�h�k�v��

�d�e�b�g�b�q�_�k�d�b�f���� �g�h�k�b�e�h�� �o�Z�j�Z�d�l�_�j�� �j�_�l�j�h�k�i�_�d�l�b�\�g�h�c�� �b�� �i�j�h�k�i�_�d�l�b�\�g�h�c�� �f�_�`�]�j�m�i�i�h�\�h�c 

�k�j�Z�\�g�b�l�_�e�v�g�h�c�� �h�p�_�g�d�b�� �j�_�a�m�e�v�l�Z�l�h�\�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �j�Z�a�e�b�q�g�u�o�� �d�h�]�h�j�l��

�[�h�e�v�g�u�o���J�I�@�� 

�K�� �p�_�e�v�x�� �m�g�b�n�b�d�Z�p�b�b�� �^�Z�g�g�u�o�� �i�_�j�_�^�� �b�o�� �k�l�Z�l�b�k�l�b�q�_�k�d�h�c�� �h�[�j�Z�[�h�l�d�h�c��

�d�e�b�g�b�q�_�k�d�m�x�� �k�l�Z�^�b�x�� �a�Z�[�h�e�_�\�Z�g�b�y�� �h�i�j�_�^�_�e�y�e�b�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �i�j�_�^�e�h�`�_�g�g�h�c��

�F�_�`�^�m�g�Z�j�h�^�g�u�f�� �I�j�h�l�b�\�h�j�Z�d�h�\�u�f�� �K�h�x�a�h�f�� �d�e�Z�k�k�b�n�b�d�Z�p�b�_�c��TNM �\�h�k�v�f�h�]�h 

�b�a�^�Z�g�b�y�� ������������ �]�h�^���� �l�Z�[�e�b�p�Z�� ������������ �k�l�_�i�_�g�v�� �^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �h�i�m�o�h�e�b��

�m�k�l�Z�g�Z�\�e�b�\�Z�e�b�� �k�h�]�e�Z�k�g�h�� �d�h�g�k�_�g�k�m�k�m�� �F�_�`�^�m�g�Z�j�h�^�g�h�]�h�� �h�[�s�_�k�l�\�Z�� �m�j�h�e�h�]�b�q�_�k�d�b�o��

�i�Z�l�h�f�h�j�n�h�e�h�]�h�\����ISUP�����i�_�j�_�k�f�h�l�j�h�\�������������������������]�h�^�h�\�����l�Z�[�e�b�p�Z���������������h�i�j�_�^�_�e�_�g�b�_��

�]�j�m�i�i�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h�� �j�_�p�b�^�b�\�Z�� �h�k�m�s�_�k�l�\�e�y�e�b�� �g�Z�� �h�k�g�h�\�Z�g�b�b��

�d�e�b�g�b�q�_�k�d�b�o���j�_�d�h�f�_�g�^�Z�p�b�c��EAU ���l�Z�[�e�b�p�Z������������ 
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�L�Z�[�e�b�p�Z�� �������� �± �D�e�b�g�b�q�_�k�d�h�_�� �k�l�Z�^�b�j�h�\�Z�g�b�_�� �J�I�@�� �k�h�]�e�Z�k�g�h�� �\�h�k�v�f�h�f�m�� �b�a�^�Z�g�b�x��

�d�e�Z�k�k�b�n�b�d�Z�p�b�b���7�1�0���>34]  

 

T �± �i�_�j�\�b�q�g�Z�y���h�i�m�o�h�e�v 

T1  �D�e�b�g�b�q�_�k�d�b���g�_���h�i�j�_�^�_�e�y�_�f�Z�y�����g�_���i�Z�e�v�i�b�j�m�_�f�Z�y���h�i�m�o�h�e�v�� 

T1a  
�B�g�p�b�^�_�g�l�Z�e�v�g�Z�y���]�b�k�l�h�e�h�]�b�q�_�k�d�Z�y���g�Z�o�h�^�d�Z�����a�Z�g�b�f�Z�_�l���������b���f�_�g�_�_���h�l��

�j�_�a�_�p�b�j�h�\�Z�g�g�h�c���l�d�Z�g�b���� 

T1b  
�B�g�p�b�^�_�g�l�Z�e�v�g�Z�y���]�b�k�l�h�e�h�]�b�q�_�k�d�Z�y���g�Z�o�h�^�d�Z�����a�Z�g�b�f�Z�_�l���[�h�e�_�_���������h�l���j�_�a�_�p�b�j�h�\�Z�g�g�h�c��

�l�d�Z�g�b���� 

T1c  
�H�i�m�o�h�e�v���h�[�g�Z�j�m�`�_�g�Z���i�j�b���b�]�h�e�v�g�h�c���[�b�h�i�k�b�b�����g�Z�i�j�b�f�_�j�����\���k�\�y�a�b���k���i�h�\�u�r�_�g�g�u�f��

�m�j�h�\�g�_�f���I�K�:�� 

T2  �H�i�m�o�h�e�v���i�Z�e�v�i�b�j�m�_�l�k�y���b���h�]�j�Z�g�b�q�_�g�Z���i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�h�c�� 

T2a  �H�i�m�o�h�e�v���a�Z�g�b�f�Z�_�l���i�h�e�h�\�b�g�m���h�^�g�h�c���^�h�e�b���b�e�b���f�_�g�_�_�� 

T2b �H�i�m�o�h�e�v���a�Z�g�b�f�Z�_�l���[�h�e�_�_���i�h�e�h�\�b�g�u���h�^�g�h�c���^�h�e�b�����g�h���g�_���^�\�_���^�h�e�b�� 

T2c  �H�i�m�o�h�e�v���\�h�\�e�_�d�Z�_�l���^�\�_���^�h�e�b  

T3  �H�i�m�o�h�e�v���j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y���a�Z���d�Z�i�k�m�e�m���i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u�� 

T3a  �W�d�k�l�j�Z�d�Z�i�k�m�e�y�j�g�Z�y���w�d�k�l�_�g�a�b�y�����h�^�g�h�k�l�h�j�h�g�g�y�y���b�e�b���^�\�m�o�k�l�h�j�h�g�g�y�y���� 

T3b  �H�i�m�o�h�e�v���i�j�h�j�Z�k�l�Z�_�l���h�^�b�g���b�e�b���h�[�Z���k�_�f�_�g�g�u�o���i�m�a�u�j�v�d�Z�� 

T4  
�H�i�m�o�h�e�v���n�b�d�k�b�j�h�\�Z�g�Z���b�e�b���i�j�h�j�Z�k�l�Z�_�l���h�d�j�m�`�Z�x�s�b�_���k�l�j�m�d�l�m�j�u���d�j�h�f�_���k�_�f�_�g�g�u�o��

�i�m�a�u�j�v�d�h�\�����g�Z�j�m�`�g�u�c���k�n�b�g�d�l�_�j�����i�j�y�f�m�x���d�b�r�d�m�����P�����O�H�Y�D�W�R�U���D�Q�L�����k�l�_�g�d�b���l�Z�a�Z�� 

N �± �j�_�]�b�h�g�Z�e�v�g�u�_�����l�Z�a�h�\�u�_�����e�b�f�n�Z�l�b�q�_�k�d�b�_���m�a�e�u 

N0  �G�_�l���f�_�l�Z�k�l�Z�a�h�\���\���j�_�]�b�h�g�Z�e�v�g�u�o���e�b�f�n�Z�l�b�q�_�k�d�b�o���m�a�e�Z�o�� 

N1  �G�Z�e�b�q�b�_���f�_�l�Z�k�l�Z�a�h�\���\���j�_�]�b�h�g�Z�e�v�g�u�o���e�b�f�n�Z�l�b�q�_�k�d�b�o���m�a�e�Z�o�� 

M �± �h�l�^�Z�e�z�g�g�u�_���f�_�l�Z�k�l�Z�a�u 

M0  �G�_�l���h�l�^�Z�e�z�g�g�u�o���f�_�l�Z�k�l�Z�a�h�\�� 

M1a  �F�_�l�Z�k�l�Z�a�u���\���g�_�j�_�]�b�h�g�Z�j�g�u�o���e�b�f�n�Z�l�b�q�_�k�d�b�o���m�a�e�Z�o�� 

M1b  �F�_�l�Z�k�l�Z�a�u���\���d�h�k�l�y�o�� 

M1c  �F�_�l�Z�k�l�Z�a�u���\���^�j�m�]�b�o���h�j�]�Z�g�Z�o�� 
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�L�Z�[�e�b�p�Z�� �������� �± �=�j�Z�^�b�j�m�x�s�b�_�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�_�� �]�j�m�i�i�u�� �J�I�@�� �\�� �a�Z�\�b�k�b�f�h�k�l�b��

�h�l �Z�]�j�_�k�k�b�\�g�h�k�l�b���h�i�m�o�h�e�b���k�h�]�e�Z�k�g�h���d�e�Z�k�k�b�n�b�d�Z�p�b�y���,�6�8�3���>343] 

 

�K�m�f�f�Z���[�Z�e�e�h�\���i�h���r�d�Z�e�_���=�e�b�k�h�g�Z�� �=�j�Z�^�b�j�m�x�s�Z�y���]�j�m�i�i�Z ISUP  

�”���� 1  

7 (3+4)  2  

7 (4+3)  3  

8 (4+4 / 5+3 / 3+5)  4  

9-10  5  

  

�L�Z�[�e�b�p�Z�� �������� �± �=�j�m�i�i�u�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h�� �j�_�p�b�^�b�\�Z�� �m�� �[�h�e�v�g�u�o��

�e�h�d�Z�e�b�a�h�\�Z�g�g�u�f�� �b�� �f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�� �J�I�@���� �Z�^�Z�i�l�b�j�h�\�Z�g�g�u�_�� �g�Z�m�q�g�u�f��

�d�h�f�b�l�_�l�h�f��EAU �g�Z���h�k�g�h�\�Z�g�b�b���d�e�Z�k�k�b�n�b�d�Z�p�b�b���'�¶�$�P�L�F�R���>156] 

 

�=�j�m�i�i�Z���j�b�k�d�Z�� �O�Z�j�Z�d�l�_�j�b�k�l�b�d�b���a�Z�[�h�e�_�\�Z�g�b�y 

�G�b�a�d�b�c���j�b�k�d�� 

���e�h�d�Z�e�b�a�h�\�Z�g�g�u�c���J�I�@���� 
�I�K�:�����������g�]���f�e�����]�j�Z�^�Z�p�b�y���,�6�8�3���������k�l�Z�^�b�y���F�7��-2a  

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d��

���e�h�d�Z�e�b�a�h�\�Z�g�g�u�c���J�I�@���� 
�I�K�:������-�������g�]���f�e���b�e�b���]�j�Z�^�Z�p�b�y���,�6�8�3����-�����b�e�b���k�l�Z�^�b�y���F�7���E�� 

�<�u�k�h�d�b�c���j�b�k�d�� 

���e�h�d�Z�e�b�a�h�\�Z�g�g�u�c���J�I�@���� 
�I�K�:���!�������g�]���f�e���b�e�b���]�j�Z�^�Z�p�b�y���,�6�8�3����-�����b�e�b���k�l�Z�^�b�y���F�7���F�� 

�F�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�c 

�J�I�@ 
�E�x�[�h�c���I�K�:�����e�x�[�Z�y���]�j�Z�^�Z�p�b�y���,�6�8�3�����k�l�Z�^�b�y���F�7��-�����b�e�b���k�1���� 

 

�I�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�_�� �h�[�k�e�_�^�h�\�Z�g�b�_�� �[�h�e�v�g�u�o�� �h�k�m�s�_�k�l�\�e�y�e�b �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��

�j�_�d�h�f�_�g�^�Z�p�b�y�f�b�� �\�_�^�m�s�b�o�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o�� �f�_�^�b�p�b�g�k�d�b�o�� �Z�k�k�h�p�b�Z�p�b�c����

�Z�d�l�m�Z�e�v�g�u�f�b�� �g�Z�� �f�h�f�_�g�l�� �h�[�k�e�_�^�h�\�Z�g�b�y�� �b�� �e�_�q�_�g�b�y�� �i�Z�p�b�_�g�l�Z���� �K�l�Z�g�^�Z�j�l�g�u�c��

�d�h�f�i�e�_�d�k�� �^�b�Z�]�g�h�k�l�b�q�_�k�d�b�o�� �f�_�j�h�i�j�b�y�l�b�c�� �\�d�e�x�q�Z�e�� �Z�g�Z�e�b�a�� �d�j�h�\�b�� �g�Z�� �m�j�h�\�_�g�v�� �I�K�:����

�[�b�h�i�k�b�x���I�@ �k���f�h�j�n�h�e�h�]�b�q�_�k�d�b�f���b�k�k�e�_�^�h�\�Z�g�b�_�f���b�e�b���i�_�j�_�k�f�h�l�j���f�b�d�j�h�i�j�_�i�Z�j�Z�l�h�\��

�\�� �k�e�m�q�Z�_�� �\�u�i�h�e�g�_�g�b�y�� �[�b�h�i�k�b�b�� �\�� �^�j�m�]�b�o�� �f�_�^�b�p�b�g�k�d�b�o�� �m�q�j�_�`�^�_�g�b�y�o����

�h�[�s�_�d�e�b�g�b�q�_�k�d�b�c���b���[�b�h�o�b�f�b�q�_�k�d�b�c���Z�g�Z�e�b�a���d�j�h�\�b���k���d�h�Z�]�m�e�h�]�j�Z�f�f�h�c�����W�D�=�����h�k�f�h�l�j��
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�d�Z�j�^�b�h�e�h�]�h�f�� �b�� �Z�g�_�k�l�_�a�b�h�e�h�]�h�f���� �F�J�L���D�L�� �h�j�]�Z�g�h�\�� �f�Z�e�h�]�h�� �l�Z�a�Z���� �M�A�B���D�L�� �h�j�]�Z�g�h�\��

�[�j�x�r�g�h�c�� �i�h�e�h�k�l�b�� �b�� �a�Z�[�j�x�r�b�g�g�h�]�h�� �i�j�h�k�l�j�Z�g�k�l�\�Z���� �j�_�g�l�]�_�g�h�]�j�Z�n�b�x�� �e�_�]�d�b�o����

�h�k�l�_�h�k�p�b�g�l�b�]�j�Z�n�b�x�� 

�K�� �p�_�e�v�x�� �h�p�_�g�d�b�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b�� �b�� �k�l�_�i�_�g�b�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�Z�k�k�l�j�h�c�k�l�\��

�i�j�b�f�_�g�y�e�b�� �k�l�Z�g�^�Z�j�l�b�a�b�j�h�\�Z�g�g�u�_�� �h�i�j�h�k�g�b�d�b�� �b�� �^�g�_�\�g�b�d�b���� �f�_�`�^�m�g�Z�j�h�^�g�Z�y�� �r�d�Z�e�Z��

�h�p�_�g�d�b�� �k�b�f�i�l�h�f�h�\�� �g�b�`�g�b�o�� �f�h�q�_�\�u�o�� �i�m�l�_�c�� ���,�3�6�6������ �h�p�_�g�d�b�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b�� ���4�R�/������

�f�_�`�^�m�g�Z�j�h�^�g�u�c�� �b�g�^�_�d�k�� �w�j�_�d�l�b�e�v�g�h�c�� �n�m�g�d�p�b�b�� ���F�B�W�N-�������� �^�g�_�\�g�b�d��

�f�h�q�_�b�k�i�m�k�d�Z�g�b�y�����H�p�_�g�d�m �k�l�_�i�_�g�b���g�_�^�_�j�`�Z�g�b�y���f�h�q�b���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_��

�i�j�h�\�h�^�b�e�b �\�� �j�Z�f�d�Z�o�� �k�m�l�h�q�g�h�]�h�� �3�$�'-�l�_�k�l�Z�� �k�� �i�h�^�k�q�_�l�h�f�� �q�b�k�e�Z�� �b�k�i�h�e�v�a�m�_�f�u�o��

�i�j�h�d�e�Z�^�h�d �\�� �m�k�e�h�\�b�y�o�� �i�j�b�\�u�q�g�h�c�� �i�h�\�k�_�^�g�_�\�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b���� �I�Z�p�b�_�g�l�u��

�k�q�b�l�Z�e�b�k�v���i�h�e�g�h�k�l�v�x���d�h�g�l�b�g�_�g�l�g�u�f�b���i�j�b���b�k�i�h�e�v�a�h�\�Z�g�b�b���g�b���h�^�g�h�c���b�e�b���f�Z�d�k�b�f�m�f��

�h�^�g�h�c�� �k�l�j�Z�o�h�\�h�q�g�h�c�� �i�j�h�d�e�Z�^�d�b�� �\�� �k�m�l�d�b���� �E�_�]�d�Z�y���� �k�j�_�^�g�y�y�� �b�� �l�y�`�_�e�Z�y�� �k�l�_�i�_�g�b��

�g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �h�i�j�_�^�_�e�y�e�b�k�v�� �d�Z�d�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� ��-������ ���� �b��

�•�� �i�j�h�d�e�Z�^�h�d���\���k�m�l�d�b�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�����W�j�_�d�l�b�e�v�g�m�x �n�m�g�d�p�b�x �h�p�_�g�b�\�Z�e�b �\���l�_���`�_��

�k�j�h�d�b���� �q�l�h�� �b�� �d�h�g�l�b�g�_�g�l�g�m�x���� �I�j�b�� �w�l�h�f�� �k�h�o�j�Z�g�g�Z�y�� �w�j�_�d�l�b�e�v�g�Z�y�� �n�m�g�d�p�b�y��

�i�h�^�j�Z�a�m�f�_�\�Z�e�Z�� �g�Z�e�b�q�b�_�� �w�j�_�d�p�b�b�� �^�h�k�l�Z�l�h�q�g�h�c�� �^�e�y�� �h�k�m�s�_�k�l�\�e�_�g�b�y�� �\�Z�]�b�g�Z�e�v�g�h�c��

�i�_�g�_�l�j�Z�p�b�b�� �b�� �i�h�e�h�\�h�]�h�� �Z�d�l�Z�� �\�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �i�j�b�_�f�Z�� �b�g�]�b�[�b�l�h�j�h�\��

�n�h�k�n�h�^�b�w�k�l�_�j�Z�a�u�������l�b�i�Z�� 

�I�_�j�_�^���\�u�i�h�e�g�_�g�b�_�f���J�I�W���\�k�_���i�Z�p�b�_�g�l�u���^�Z�e�b���i�b�k�v�f�_�g�g�h�_���b�g�n�h�j�f�b�j�h�\�Z�g�g�h�_��

�k�h�]�e�Z�k�b�_�� �g�Z�� �h�[�j�Z�[�h�l�d�m�� �i�_�j�k�h�g�Z�e�v�g�u�o�� �^�Z�g�g�u�o�� �b�� �b�g�n�h�j�f�Z�p�b�b�� �h�� �a�Z�[�h�e�_�\�Z�g�b�b�� �b��

�k�h�k�l�h�y�g�b�b���a�^�h�j�h�\�v�y�����\���l�h�f���q�b�k�e�_���^�e�y���i�j�h�\�_�^�_�g�b�y���g�Z�m�q�g�h�]�h���Z�g�Z�e�b�a�Z�� 

�H�p�_�g�d�m �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �k�h�[�u�l�b�c�� �i�j�h�b�a�\�h�^�b�e�b �g�Z�� �h�k�g�h�\�Z�g�b�b�� �Z�g�Z�e�b�a�Z��

�i�j�h�l�h�d�h�e�h�\���h�i�_�j�Z�l�b�\�g�u�o���\�f�_�r�Z�l�_�e�v�k�l�\���b���Z�j�o�b�\�g�u�o���\�b�^�_�h�a�Z�i�b�k�_�c���o�h�^�Z���h�i�_�j�Z�p�b�c����

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_�� �h�k�e�h�`�g�_�g�b�y�� �k�b�k�l�_�f�Z�l�b�a�b�j�h�\�Z�g�u�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��

�d�e�Z�k�k�b�n�b�d�Z�p�b�_�c�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �g�_�`�_�e�Z�l�_�e�v�g�u�o�� �k�h�[�u�l�b�c���� �i�j�_�^�e�h�`�_�g�g�h�c��

�(�$�8���\�������������]�h�^�m�����l�Z�[�e�b�p�Z�������������� 

 

  



87 
 
�L�Z�[�e�b�p�Z�� �������� �± �D�e�Z�k�k�b�n�b�d�Z�p�b�y�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �?�\�j�h�i�_�c�k�d�h�c��

�Z�k�k�h�p�b�Z�p�b�b���m�j�h�e�h�]�h�\�����(�$�8�L�D�L�&�����>192] 

 

�K�l�_�i�_�g�v �H�i�j�_�^�_�e�_�g�b�_ 

�K�l�_�i�_�g�v���� 

�K�h�[�u�l�b�_���� �g�_�� �l�j�_�[�m�x�s�_�_�� �b�a�f�_�g�_�g�b�y�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �^�h�k�l�m�i�Z���� �g�_�� �\�_�^�m�s�_�_�� �d��

�h�l�d�e�h�g�_�g�b�x���h�l���a�Z�i�e�Z�g�b�j�h�\�Z�g�g�u�o���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o���^�_�c�k�l�\�b�c�����[�_�a���i�h�k�e�_�^�k�l�\�b�c��

�^�e�y���i�Z�p�b�_�g�l�Z�� 

�K�l�_�i�_�g�v��I 

�K�h�[�u�l�b�_���� �l�j�_�[�m�x�s�_�_�� �^�h�i�h�e�g�b�l�_�e�v�g�h�]�h���Z�e�v�l�_�j�g�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �g�Z��

�a�Z�i�e�Z�g�b�j�h�\�Z�g�g�u�o���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o���w�l�Z�i�Z�o�����g�_���m�]�j�h�`�Z�x�s�_�_���`�b�a�g�b���i�Z�p�b�_�g�l�Z���b��

�g�_�� �k�\�y�a�Z�g�g�h�_�� �k�� �q�Z�k�l�b�q�g�u�f�� �b�e�b�� �i�h�e�g�u�f�� �m�^�Z�e�_�g�b�_�f�� �h�j�]�Z�g�Z���� �K�h�[�u�l�b�_�� �[�u�e�h��

�d�h�g�l�j�h�e�b�j�m�_�f�h���b���j�_�r�_�g�h���[�_�a���d�Z�d�b�o-�e�b�[�h���^�h�e�]�h�k�j�h�q�g�u�o���i�h�[�h�q�g�u�o���w�n�n�_�d�l�h�\�� 

�K�l�_�i�_�g�v��II  

�K�h�[�u�l�b�_���� �l�j�_�[�m�x�s�_�_�� �k�_�j�v�_�a�g�h�]�h�� �b�a�f�_�g�_�g�b�y�� �a�Z�i�e�Z�g�b�j�h�\�Z�g�g�h�]�h�� �o�h�^�Z��

�h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �g�h�� �G�?�� �m�]�j�h�`�Z�x�s�_�_�� �g�_�f�_�^�e�_�g�g�h�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�Z����

�K�h�[�u�l�b�_�� �[�u�e�h�� �d�h�g�l�j�h�e�b�j�m�_�f�h�� �b�� �j�_�r�_�g�h�� �k�� �\�h�a�f�h�`�g�u�f�b�� �d�j�Z�l�d�h�k�j�h�q�g�u�f�b�� �b�e�b��

�^�h�e�]�h�k�j�h�q�g�u�f�b���i�h�k�e�_�^�k�l�\�b�y�f�b 

�K�l�_�i�_�g�v��III  

�K�h�[�u�l�b�_���� �l�j�_�[�m�x�s�_�_�� �a�g�Z�q�b�l�_�e�v�g�u�o�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �b�e�b�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�o��

�^�_�c�k�l�\�b�c�� �\�� �^�h�i�h�e�g�_�g�b�_�� �d�� �a�Z�i�e�Z�g�b�j�h�\�Z�g�g�u�f���� �b�g�p�b�^�_�g�l���� �k�l�Z�\�r�b�c�� �g�_�f�_�^�e�_�g�g�h��

�h�i�Z�k�g�u�f�� �^�e�y�� �`�b�a�g�b���� �g�h�� �G�?�� �l�j�_�[�m�x�s�b�c�� �q�Z�k�l�b�q�g�h�]�h�� �b�e�b�� �i�h�e�g�h�]�h�� �m�^�Z�e�_�g�b�y��

�h�j�]�Z�g�Z�����f�h�]�m�l���i�j�b�\�h�^�b�l�v���d���d�j�Z�l�d�h�k�j�h�q�g�u�f���b�e�b���^�h�e�]�h�k�j�h�q�g�u�f���i�h�k�e�_�^�k�l�\�b�y�f 

�K�l�_�i�_�g�v��IV  

�K�h�[�u�l�b�_���� �l�j�_�[�m�x�s�_�_�� �a�g�Z�q�b�l�_�e�v�g�u�o�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �b�e�b�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�o��

�^�_�c�k�l�\�b�c�� �\�� �^�h�i�h�e�g�_�g�b�_�� �d �a�Z�i�e�Z�g�b�j�h�\�Z�g�g�u�f���� �k�l�Z�g�h�\�b�l�k�y�� �g�_�f�_�^�e�_�g�g�h�� �h�i�Z�k�g�u�f��

�^�e�y���`�b�a�g�b���k���d�j�Z�l�d�h�k�j�h�q�g�u�f�b���b�e�b���^�h�e�]�h�k�j�h�q�g�u�f�b���i�h�k�e�_�^�k�l�\�b�y�f�b���^�e�y���i�Z�p�b�_�g�l�Z�� 

�:�����G�_�h�[�o�h�^�b�f�h���q�Z�k�l�b�q�g�h�_���b�e�b���i�h�e�g�h�_���m�^�Z�e�_�g�b�_���h�j�]�Z�g�Z�� 

B���� �G�_�\�h�a�f�h�`�g�h�� �a�Z�\�_�j�r�b�l�v�� �h�i�_�j�Z�p�b�x�� �l�Z�d���� �d�Z�d�� �i�e�Z�g�b�j�h�\�Z�e�h�k�v�� �b�a-�a�Z�� �l�_�o�g�b�q�_�k�d�h�c��

�i�j�h�[�e�_�f�u���b�e�b���^�j�m�]�h�]�h���h�k�e�h�`�g�_�g�b�y�����Z���l�Z�d�`�_���g�_�h�[�o�h�^�b�f�h�k�l�b���g�_�a�Z�i�e�Z�g�b�j�h�\�Z�g�g�u�o��

�b�a�f�_�g�_�g�b�c���\���h�j�]�Z�g�b�a�f�_�����g�Z�i�j�b�f�_�j�����\�u�\�_�^�_�g�b�_���k�l�h�f�u�� 

�K�l�_�i�_�g�v��V 

�:���� �G�_�\�_�j�g�Z�y�� �e�h�d�Z�e�b�a�Z�p�b�y�� �b�e�b�� �k�l�h�j�h�g�Z�� �^�e�y�� �Z�[�e�y�p�b�b���m�^�Z�e�_�g�b�y�� �h�j�]�Z�g�Z���� �b�e�b��

�h�i�_�j�Z�p�b�y���m���g�_�a�Z�i�e�Z�g�b�j�h�\�Z�g�g�h�]�h���i�Z�p�b�_�g�l�Z�����b�e�b���h�l�k�m�l�k�l�\�b�_���k�h�]�e�Z�k�b�y���g�Z���h�i�_�j�Z�p�b�x�� 

B�����B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�Z�y���k�f�_�j�l�v 

 

�I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_�� �h�k�e�h�`�g�_�g�b�y�� �J�I�W�� �h�p�_�g�b�\�Z�e�b �i�h�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b��

�o�b�j�m�j�]�b�q�_�k�d�b�o�� �h�k�e�h�`�g�_�g�b�c�� �&�O�D�Y�L�H�Q-�'�L�Q�G�R���� �\�Z�e�b�^�b�j�h�\�Z�g�g�h�c�� �^�e�y�� �m�j�h�e�h�]�b�q�_�k�d�b�o��

�\�f�_�r�Z�l�_�e�v�k�l�\���b���i�j�_�^�k�l�Z�\�e�_�g�g�h�c���\���l�Z�[�e�b�p�_���������� 



88 
 
�L�Z�[�e�b�p�Z�����������± �D�e�Z�k�k�b�n�b�d�Z�p�b�y���o�b�j�m�j�]�b�q�_�k�d�b�o���h�k�e�h�`�g�_�g�b�c���&�O�D�Y�L�H�Q-Dindo [356]  

 

�K�l�_�i�_�g�v �H�i�j�_�^�_�e�_�g�b�_ 

�K�l�_�i�_�g�v��I  �E�x�[�h�_�� �h�l�d�e�h�g�_�g�b�_�� �h�l�� �g�h�j�f�Z�e�v�g�h�]�h�� �l�_�q�_�g�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���i�_�j�b�h�^�Z�� �[�_�a��

�g�_�h�[�o�h�^�b�f�h�k�l�b�� �n�Z�j�f�Z�d�h�e�h�]�b�q�_�k�d�b�o���� �o�b�j�m�j�]�b�q�_�k�d�b�o���� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�o�� �b�e�b��

�b�g�l�_�j�\�_�g�p�b�h�g�g�u�o�� �j�Z�^�b�h�e�h�]�b�q�_�k�d�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\���� �>�h�i�m�k�l�b�f�u�_�� �i�j�_�i�Z�j�Z�l�u����

�i�j�h�l�b�\�h�j�\�h�l�g�u�_���� �`�Z�j�h�i�h�g�b�`�Z�x�s�b�_���� �Z�g�Z�e�v�]�_�l�b�d�b���� �^�b�m�j�_�l�b�d�b���� �w�e�_�d�l�j�h�e�b�l�u����

�>�Z�g�g�Z�y���k�l�_�i�_�g�v���l�Z�d�`�_���\�d�e�x�q�Z�_�l���j�Z�g�_�\�m�x���b�g�n�_�d�p�b�x�����\�h�a�g�b�d�r�m�x���\���k�l�Z�p�b�h�g�Z�j�_��

�b���d�m�i�b�j�h�\�Z�g�g�m�x���[�_�a���i�h�\�l�h�j�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z���� 

�K�l�_�i�_�g�v��II  �L�j�_�[�m�_�l�k�y���i�j�b�f�_�g�_�g�b�_���e�_�d�Z�j�k�l�\�_�g�g�u�o���i�j�_�i�Z�j�Z�l�h�\���� �d�j�h�f�_���i�_�j�_�q�b�k�e�_�g�g�u�o���i�j�b��

�h�k�e�h�`�g�_�g�b�y�o�� ���� �k�l�_�i�_�g�b���� �Z�� �l�Z�d�`�_�� �i�_�j�_�e�b�\�Z�g�b�_�� �d�h�f�i�h�g�_�g�l�h�\�� �d�j�h�\�b�� �b��

�i�Z�j�_�g�l�_�j�Z�e�v�g�h�_���i�b�l�Z�g�b�_�� 

�K�l�_�i�_�g�v��III �G�_�h�[�o�h�^�b�f�u�� �o�b�j�m�j�]�b�q�_�k�d�b�_���� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�_�� �b�e�b�� �b�g�l�_�j�\�_�g�p�b�h�g�g�u�_��

�j�Z�^�b�h�e�h�]�b�q�_�k�d�b�_���\�f�_�r�Z�l�_�e�v�k�l�\�Z�����I�h�^�j�Z�a�^�_�e�y�x�l�k�y���g�Z�� 

�K�l�_�i�_�g�v��III A  �<�f�_�r�Z�l�_�e�v�k�l�\�Z���[�_�a���h�[�s�_�c���Z�g�_�k�l�_�a�b�b���� 

�K�l�_�i�_�g�v��III B  �<�f�_�r�Z�l�_�e�v�k�l�\�Z���i�h�^���h�[�s�_�c���Z�g�_�k�l�_�a�b�_�c���� 

�K�l�_�i�_�g�v��IV  �M�]�j�h�`�Z�x�s�b�_�� �`�b�a�g�b�� �h�k�e�h�`�g�_�g�b�y���� �d�h�l�h�j�u�_�� �l�j�_�[�m�x�l�� �b�g�l�_�g�k�b�\�g�h�c�� �l�_�j�Z�i�b�b�� �\��

�j�_�Z�g�b�f�Z�p�b�h�g�g�h�c���i�Z�e�Z�l�_�����I�h�^�j�Z�a�^�_�e�y�x�l�k�y���g�Z�� 

�K�l�_�i�_�g�v��IVA  �G�Z�j�m�r�_�g�b�_�� �n�m�g�d�p�b�b�� �h�^�g�h�]�h�� �h�j�]�Z�g�Z���� �\�d�e�x�q�Z�y�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �i�j�h�\�_�^�_�g�b�y��

�^�b�Z�e�b�a�Z 

�K�l�_�i�_�g�v��IVB  �I�h�e�b�h�j�]�Z�g�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�� 

�K�l�_�i�_�g�v��V �K�f�_�j�l�v���i�Z�p�b�_�g�l�Z�� 

 

�I�j�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �g�Z�[�e�x�^�_�g�b�b�� �i�Z�p�b�_�g�l�h�\�� �[�u�e�b�� �h�i�j�_�^�_�e�_�g�u��

�k�e�_�^�m�x�s�b�_�� �d�h�g�l�j�h�e�v�g�u�_�� �l�h�q�d�b���� ������ ������ ������ ���� �b�� ������ �f�_�k�y�p�_�\�� �i�h�k�e�_�� �J�I�W���� �^�Z�e�_�_�� �± 

�_�`�_�]�h�^�g�h���� �K�[�h�j�� �b�g�n�h�j�f�Z�p�b�b�� �h�� �k�h�k�l�h�y�g�b�b�� �a�^�h�j�h�\�v�y�� �i�Z�p�b�_�g�l�h�\�� �i�j�h�\�h�^�b�e�b �i�j�b�� �b�o��

�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�f���\�b�a�b�l�_���\���d�e�b�g�b�d�m�����e�b�[�h���i�j�b���^�b�k�l�Z�g�p�b�h�g�g�h�f���h�i�j�h�k�_���k���i�h�f�h�s�v�x��

�j�Z�a�e�b�q�g�u�o���d�Z�g�Z�e�h�\���k�\�y�a�b�����l�_�e�_�n�h�g�����w�e�_�d�l�j�h�g�g�Z�y���i�h�q�l�Z�����f�_�k�k�_�g�^�`�_�j�u���� 

�H�p�_�g�d�m �m�j�h�\�g�y���k�u�\�h�j�h�l�h�q�g�h�]�h���I�K�:���i�j�h�\�h�^�b�e�b �^�h���g�Z�q�Z�e�Z���e�_�q�_�g�b�y�����q�_�j�_�a�������b��

�����f�_�k�y�p�Z���i�h�k�e�_���J�I�W�����^�Z�e�_�_���d�Z�`�^�u�_�������f�_�k�y�p�Z���\���l�_�q�_�g�b�_���i�_�j�\�h�]�h���]�h�^�Z���g�Z�[�e�x�^�_�g�b�y����

�a�Z�l�_�f�� �d�Z�`�^�u�_�� ���� �f�_�k�y�p�_�\�� �\�� �l�_�q�_�g�b�_�� �i�y�l�b�� �e�_�l���� �\�� �^�Z�e�v�g�_�c�r�_�f�� �± �_�`�_�]�h�^�g�h���� �I�j�b��

�i�h�\�u�r�_�g�b�b�� �m�j�h�\�g�y�� �I�K�:�� �•�������� �g�]���f�e�� �\�� �^�\�m�o�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�u�o�� �b�a�f�_�j�_�g�b�y�o�� �i�h�k�e�_��

�J�I�W���d�e�b�g�b�q�_�k�d�m�x �k�b�l�m�Z�p�b�x �j�Z�k�p�_�g�b�\�Z�e�b �d�Z�d���[�b�h�o�b�f�b�q�_�k�d�b�c���j�_�p�b�^�b�\�� 
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���������F�_�l�h�^�u���k�l�Z�l�b�k�l�b�q�_�k�d�h�c���h�[�j�Z�[�h�l�d�b���^�Z�g�g�u�o 
 

�I�h�e�m�q�_�g�g�u�_�� �\�� �i�j�h�p�_�k�k�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �f�_�^�b�d�h-�[�b�h�e�h�]�b�q�_�k�d�b�_�� �^�Z�g�g�u�_��

�h�[�j�Z�[�Z�l�u�\�Z�e�b�� �F�� �i�h�f�h�s�v�x�� �i�j�h�]�j�Z�f�f�g�u�o�� �k�b�k�l�_�f�� �0�L�F�U�R�V�R�I�W�� �(�[�F�H�O�� ���0�L�F�U�R�V�R�I�W�� �2�I�I�L�F�H��

������������ �K�R�:������ �0�L�F�U�R�V�R�I�W�� �$�F�F�H�V�V�� ���0�L�F�U�R�V�R�I�W�� �2�I�I�L�F�H�� ������������ �K�R�:���� �b�� �i�Z�d�_�l�h�\�� �i�j�h�]�j�Z�f�f��

�©�6�W�D�W�L�V�W�L�F�D�ª�� ���\�_�j�k�b�y�� �������� �6�W�D�W�6�R�I�W�� �,�Q�F������ �K�R�:���� �b�� �0�H�G�&�D�O�F�� �������������� ���0�H�G�&�D�O�F�� �6�R�I�W�Z�D�U�H��

Ltd���� �;�_�e�v�]�b�y������ �K�l�Z�l�b�k�l�b�q�_�k�d�Z�y�� �h�[�j�Z�[�h�l�d�Z�� �j�_�a�m�e�v�l�Z�l�h�\�� �i�j�h�b�a�\�_�^�_�g�Z�� �k��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �f�_�l�h�^�h�\�� �i�Z�j�Z�f�_�l�j�b�q�_�k�d�h�c�� �b�� �g�_�i�Z�j�Z�f�_�l�j�b�q�_�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�b����

�K �p�_�e�v�x�� �h�p�_�g�d�b�� �g�h�j�f�Z�e�v�g�h�k�l�b�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �^�Z�g�g�u�o�� �b�k�i�h�e�v�a�h�\�Z�e�b �j�Z�k�q�z�l��

�Z�k�b�f�f�_�l�j�b�b�� �b�� �w�d�k�p�_�k�k�Z���� �h�p�_�g�d�m �d�j�b�l�_�j�b�_�\�� �D�h�e�f�h�]�h�j�h�\�Z-�K�f�b�j�g�h�\�Z�� �b�� �R�Z�i�b�j�h-

�M�b�e�d�Z���� �<�� �d�Z�q�_�k�l�\�_�� �f�_�l�h�^�h�\�� �h�i�b�k�Z�l�_�e�v�g�h�c�� �k�l�Z�l�b�k�l�b�d�b�� �m�k�l�Z�g�Z�\�e�b�\�Z�e�b �f�b�g�b�f�m�f�� �b��

�f�Z�d�k�b�f�m�f�� �a�g�Z�q�_�g�b�c���� �^�e�y�� �Z�g�Z�e�b�a�Z�� �d�h�e�b�q�_�k�l�\�_�g�g�u�o�� �^�Z�g�g�u�o�� �i�j�b�� �g�h�j�f�Z�e�v�g�h�f��

�j�Z�k�i�j�_�^�_�e�_�g�b�b�� �h�p�_�g�b�\�Z�e�b �k�j�_�^�g�_�_�� �a�g�Z�q�_�g�b�_�� ��M���� �k�� �h�r�b�[�d�h�c�� �k�j�_�^�g�_�]�h��

�Z�j�b�n�f�_�l�b�q�_�k�d�h�]�h�� ��m������ �i�j�b�� �g�_�g�h�j�f�Z�e�v�g�h�f�� �j�Z�k�i�j�_�^�_�e�_�g�b�b�� �± �f�_�^�b�Z�g�m (Me���� �b��

�b�g�l�_�j�d�\�Z�j�l�b�e�v�g�u�c�� �j�Z�a�f�Z�o�� ���,�4�5���� ������-�c�� �b�� ����-�c�� �i�j�h�p�_�g�l�b�e�v������ �I�j�b�� �k�j�Z�\�g�_�g�b�b��

�d�Z�q�_�k�l�\�_�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c���h�i�j�_�^�_�e�y�e�b �b�o���i�j�h�p�_�g�l�g�h�_���j�Z�k�i�j�_�^�_�e�_�g�b�_���� 

�I�j�b���k�j�Z�\�g�b�l�_�e�v�g�h�f���Z�g�Z�e�b�a�_���g�_�a�Z�\�b�k�b�f�u�o���]�j�m�i�i���^�e�y���h�p�_�g�d�b���d�h�e�b�q�_�k�l�\�_�g�g�u�o��

�^�Z�g�g�u�o�� �i�j�b�� �g�h�j�f�Z�e�v�g�h�f�� �j�Z�k�i�j�_�^�_�e�_�g�b�b�� �b�k�i�h�e�v�a�h�\�Z�e�k�y�� �W-�l�_�k�l�� �K�l�v�x�^�_�g�l�Z���� �i�j�b��

�g�_�g�h�j�f�Z�e�v�g�h�f�� �j�Z�k�i�j�_�^�_�e�_�g�b�b�� �± U-�d�j�b�l�_�j�b�c�� �F�Z�g�g�Z-�M�b�l�g�b���� �i�j�b�� �k�j�Z�\�g�_�g�b�b�� �[�h�e�_�_��

�^�\�m�o�� �g�_�a�Z�\�b�k�b�f�u�o�� �\�u�[�h�j�h�d�� �± �^�b�k�i�_�j�k�b�h�g�g�u�c�� �Z�g�Z�e�b�a�� �D�j�Z�k�d�_�e�Z-�M�h�e�e�b�k�Z�� �b��

�f�_�^�b�Z�g�g�u�c�� �l�_�k�l���� �>�e�y�� �h�p�_�g�d�b�� �\�a�Z�b�f�h�k�\�y�a�b�� �d�Z�q�_�k�l�\�_�g�g�u�o�� �i�j�b�a�g�Z�d�h�\�� �i�j�b�f�_�g�y�e�b��

�f�_�l�h�^���i�h�k�l�j�h�_�g�b�y���l�Z�[�e�b�p���k�h�i�j�y�`�_�g�g�h�k�l�b�����d�j�b�l�_�j�b�c���O�b-�d�\�Z�^�j�Z�l���I�b�j�k�h�g�Z�����l�h�q�g�u�c��

�d�j�b�l�_�j�b�c�� �N�b�r�_�j�Z�� �i�j�b�� �h�`�b�^�Z�_�f�h�c�� �q�Z�k�l�h�l�_�� �i�j�b�a�g�Z�d�Z�� �f�_�g�v�r�_�� �������� �>�e�y�� �b�a�f�_�j�_�g�b�y��

�k�l�_�i�_�g�b�� �k�\�y�a�b�� �f�_�`�^�m�� �d�h�e�b�q�_�k�l�\�_�g�g�u�f�b�� �i�_�j�_�f�_�g�g�u�f�b�� �k�� �j�Z�k�i�j�_�^�_�e�_�g�b�_�f����

�h�l�e�b�q�g�u�f���h�l���g�h�j�f�Z�e�v�g�h�]�h�����i�j�h�\�h�^�b�e�b���d�h�j�j�_�e�y�p�b�h�g�g�u�c���Z�g�Z�e�b�a���i�h���K�i�b�j�f�_�g�m���� 

�>�e�y�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y�� �\�_�j�h�y�l�g�h�k�l�b�� �g�Z�k�l�m�i�e�_�g�b�y�� �k�h�[�u�l�b�y�� �b�� �h�i�j�_�^�_�e�_�g�b�y��

�a�g�Z�q�_�g�b�y�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o�� �i�j�_�^�b�d�l�h�j�h�\�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �f�g�h�`�_�k�l�\�_�g�g�u�c��

�e�h�]�b�k�l�b�q�_�k�d�b�c�� �j�_�]�j�_�k�k�b�h�g�g�u�c�� �Z�g�Z�e�b�a���� �<�� �d�Z�q�_�k�l�\�_�� �a�Z�\�b�k�b�f�u�o�� �n�Z�d�l�h�j�h�\��

�h�l�d�e�b�d�Z �j�Z�k�k�f�Z�l�j�b�\�Z�e�b�k�v�� �[�b�g�Z�j�g�u�_�� �i�_�j�_�f�_�g�g�u�_���� �]�^�_�� ���� �± �h�l�k�m�l�k�l�\�b�_�� �h�k�e�h�`�g�_�g�b�y����

1 �± �j�Z�a�\�b�l�b�_���h�k�e�h�`�g�_�g�b�y�����M�j�Z�\�g�_�g�b�_���e�h�]�b�k�l�b�q�_�k�d�h�c���j�_�]�j�_�k�k�b�b���b�f�_�_�l���\�b�^���� 
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p (Y) = 1/1+e-z,            (1) 
 

�]� �̂_�� �<�� �± �[�b�g�Z�j�g�Z�y�� �a�Z�\�b�k�b�f�Z�y�� �i�_�j�_�f�_�g�g�Z�y���� �i�j�b�g�b�f�Z�x�s�Z�y�� �l�h�e�v�d�h�� �^�\�Z�� �a�g�Z�q�_�g�b�y��

(0 �b 1); p �± �m�k�e�h�\�g�Z�y�� �\�_�j�h�y�l�g�h�k�l�v�� �l�h�]�h���� �q�l�h�� �<�� �i�j�b�f�_�l�� �a�g�Z�q�_�g�b�_���� �j�Z�\�g�h�_�� �_�^�b�g�b�p�_�� 

p �^�<� ���G�[�`� �I���]�������]���± �^�b�k�d�j�b�f�b�g�Z�g�l�g�Z�y���n�m�g�d�p�b�y�����]��� ����0 ������1x1 ���«��������2x2 ���«������ ixi �± 

�\�_�d�l�h�j�u���a�g�Z�q�_�g�b�c���g�_�a�Z�\�b�k�b�f�u�o���i�_�j�_�f�_�g�g�u�o���[i �b���d�h�w�n�n�b�p�b�_�g�l�h�\���j�_�]�j�_�k�k�b�b����i������0 �± 

�d�h�g�k�l�Z�g�l�Z���>5]. 

�I�h�k�l�j�h�_�g�b�_�� �e�h�]�b�k�l�b�q�_�k�d�h�c�� �j�_�]�j�_�k�k�b�h�g�g�h�c�� �f�h�^�_�e�b�� �h�k�m�s�_�k�l�\�e�y�e�b �f�_�l�h�^�h�f��

Enter ���\�\�h�^�� �\�k�_�o�� �i�_�j�_�f�_�g�g�u�o�� �a�Z�� �h�^�b�g�� �r�Z�]�� �[�_�a�� �i�j�h�\�_�j�d�b���� �i�h�k�e�_�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h��

�\�u�i�h�e�g�_�g�g�h�]�h�� �h�^�g�h�n�Z�d�l�h�j�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �k�� �h�i�j�_�^�_�e�_�g�b�_�f�� �k�l�_�i�_�g�b�� �\�e�b�y�g�b�y��

�i�j�_�^�b�d�l�h�j�Z�� �g�Z�� �^�b�k�i�_�j�k�b�x�� �a�Z�\�b�k�b�f�h�c�� �i�_�j�_�f�_�g�g�h�c���� �I�j�h�\�_�j�d�Z�� �k�l�Z�l�b�k�l�b�q�_�k�d�h�c��

�a�g�Z�q�b�f�h�k�l�b�� �f�h�^�_�e�b�� �i�j�h�\�h�^�b�e�Z�k�v�� �i�j�b�� �i�h�f�h�s�b�� �d�j�b�l�_�j�b�y�� �$2���� �I�j�b�� �a�g�Z�q�_�g�b�b�� �j������������

�g�m�e�_�\�Z�y�� �]�b�i�h�l�_�a�Z�� �h�� �g�_�a�g�Z�q�b�f�h�k�l�b�� �f�h�^�_�e�b�� �h�l�\�_�j�]�Z�e�Z�k�v���� �D�Z�q�_�k�l�\�h�� �k�h�h�l�\�_�l�k�l�\�b�y��

�f�h�^�_�e�b�� �b�k�i�h�e�v�a�h�\�Z�g�g�u�f�� �^�Z�g�g�u�f�� �o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�b�� �k�� �i�h�f�h�s�v�x�� �d�j�b�l�_�j�b�y�� �k�h�]�e�Z�k�b�y��

�O�h�k�f�_�j�Z-�E�_�f�_�r�_�\�Z���� �I�j�b�� �a�g�Z�q�_�g�b�b��p�!���������� �i�j�b�g�b�f�Z�e�Z�k�v�� �]�b�i�h�l�_�a�Z�� �h��

�k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b�� �f�h�^�_�e�b���� �<�� �d�Z�q�_�k�l�\�_�� �f�_�j�u�� �\�e�b�y�g�b�y�� �n�Z�d�l�h�j�Z�� �g�Z�� �q�Z�k�l�h�l�m�� �j�Z�a�\�b�l�b�y��

�k�h�[�u�l�b�y�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �h�l�g�h�r�_�g�b�_�� �r�Z�g�k�h�\�� ���H�R���� �b�� �������� �^�h�\�_�j�b�l�_�e�v�g�u�c�� �b�g�l�_�j�\�Z�e��

(95%�>�B���� 

�K���p�_�e�v�x���h�i�j�_�^�_�e�_�g�b�y���^�b�Z�]�g�h�k�l�b�q�_�k�d�h�c���w�n�n�_�d�l�b�\�g�h�k�l�b�����q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b���b��

�k�i�_�p�b�n�b�q�g�h�k�l�b���� �b�a�m�q�Z�_�f�h�c �f�_�l�h�^�b�d�b�� �b�k�i�h�e�v�a�h�\�Z�e�b ROC-�Z�g�Z�e�b�a�� �k�� �i�h�k�l�j�h�_�g�b�_�f��

ROC-�d�j�b�\�h�c���� �5�2�&-�d�j�b�\�Z�y�� �y�\�e�y�_�l�k�y�� �]�j�Z�n�b�d�h�f�� �h�l�g�h�r�_�g�b�c�� �i�j�Z�\�^�h�i�h�^�h�[�b�y�� �^�e�y 

�i�h�e�h�`�b�l�_�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\���� �\�^�h�e�v�� �h�k�b�� �<�� �h�l�e�h�`�_�g�u�� �a�g�Z�q�_�g�b�y�� �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b��

���^�h�e�y�� �b�k�l�b�g�g�h�i�h�e�h�`�b�l�_�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\������ �Z�� �\�^�h�e�v�� �h�k�b�� �;�� �± �a�g�Z�q�_�g�b�y���� �j�Z�\�g�u�_��

100 �f�b�g�m�k�� �k�i�_�p�b�n�b�q�g�h�k�l�v�� ���e�h�`�g�h�i�h�e�h�`�b�l�_�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\������ �D�h�e�b�q�_�k�l�\�_�g�g�m�x��

�b�g�l�_�j�i�j�_�l�Z�p�b�x�� �j�_�a�m�e�v�l�Z�l�h�\�� �i�j�h�\�h�^�b�e�b �i�j�b�� �i�h�f�h�s�b�� �i�h�k�l�j�h�_�g�b�y�� �5�2�&-�d�j�b�\�u�o�� �k��

�h�p�_�g�d�h�c�� �i�h�d�Z�a�Z�l�_�e�y�� �$�8�&�� ���$�U�H�D�� �X�Q�G�H�U�� �F�X�U�Y�H�� �± �i�e�h�s�Z�^�v�� �i�h�^�� �5�2�&-�d�j�b�\�h�c������ �<�k�y��

�i�e�h�s�Z�^�v�� �\�� �j�Z�f�d�Z�o�� �h�k�_�c�� �]�j�Z�n�b�d�Z�� �j�Z�\�g�Z�� ������ �i�e�h�s�Z�^�v�� �i�h�^�� �d�j�b�\�h�c�� �h�p�_�g�b�\�Z�_�l�k�y�� �\��

�^�h�e�y�o ������ �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �q�_�f�� �\�u�r�_�� �a�g�Z�q�_�g�b�_�� �$�8�&���� �l�_�f�� �e�m�q�r�_�� �d�Z�q�_�k�l�\�h�� �f�h�^�_�e�b����

0,5-0,6 �± �g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�_���� ������-0,7 �± �k�j�_�^�g�_�_���� ������-0,8 �± �o�h�j�h�r�_�_���� ������-0,9 �± 

�h�q�_�g�v�� �o�h�j�h�r�_�_���� ������-1,0 �± �h�l�e�b�q�g�h�_���� �Q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v�� �b�a�m�q�Z�_�f�h�c�� �f�_�l�h�^�b�d�b��
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�h�i�j�_�^�_�e�y�e�Z�k�v���d�Z�d���^�h�e�y���b�k�l�b�g�g�h�i�h�e�h�`�b�l�_�e�v�g�u�o���k�e�m�q�Z�_�\�����k�i�_�p�b�n�b�q�g�h�k�l�v���± �d�Z�d���^�h�e�y��

�b�k�l�b�g�g�h�h�l�j�b�p�Z�l�_�e�v�g�u�o���k�e�m�q�Z�_�\���>11].  

�>�e�y�� �h�p�_�g�d�b�� �\�Z�e�b�^�g�h�k�l�b�� �b�� �k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b�� �^�\�m�o�� �f�_�l�h�^�b�d�� �k�[�h�j�Z�� �b�� �Z�g�Z�e�b�a�Z��

�^�Z�g�g�u�o�� �^�e�y�� �b�a�f�_�j�_�g�b�y�� �b�a�m�q�Z�_�f�u�o�� �i�j�b�a�g�Z�d�h�\�� �i�j�b�f�_�g�y�e�b�� �f�_�`�d�h�j�j�_�e�y�p�b�h�g�g�u�c��

�Z�g�Z�e�b�a�� �k�� �i�h�k�l�j�h�_�g�b�_�f�� �l�Z�[�e�b�p�� �k�h�i�j�y�`�_�g�g�h�k�l�b �b�� �j�Z�k�q�_�l�h�f�� �d�Z�i�i�Z-�k�l�Z�l�b�k�l�b�d�b����

�D�Z�i�i�Z-�k�l�Z�l�b�k�l�b�d�Z���� �h�[�h�a�g�Z�q�Z�_�f�Z�y�� �k�l�j�h�q�g�h�c�� �]�j�_�q�_�k�d�h�c�� �[�m�d�\�h�c�� ������ �± �w�l�h�� �k�l�_�i�_�g�v��

�k�h�]�e�Z�k�b�y�� �f�_�`�^�m�� �^�\�m�f�y�� �b�e�b�� �[�h�e�_�_�� �b�k�k�e�_�^�h�\�Z�l�_�e�y�f�b�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �\�_�e�b�q�b�g�h�c��

�k�h�]�e�Z�k�b�y���� �d�h�l�h�j�h�_�� �f�h�`�g�h�� �[�u�e�h�� �[�u�� �h�`�b�^�Z�l�v�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �k�e�m�q�Z�c�g�h�k�l�b���� �_�k�e�b�� �[�u��

�h�p�_�g�d�b �[�u�e�b���k�l�Z�l�b�k�l�b�q�_�k�d�b���g�_�a�Z�\�b�k�b�f�u�f�b���� �D�Z�i�i�Z-�k�l�Z�l�b�k�l�b�d�Z�� �f�h�`�_�l�� �\�Z�j�v�b�j�h�\�Z�l�v��

�h�l��-�����^�h���������]�^�_�������h�a�g�Z�q�Z�_�l�����q�l�h���k�h�]�e�Z�k�b�_���f�_�`�^�m���j�_�a�m�e�v�l�Z�l�Z�f�b���k�h�\�_�j�r�_�g�g�h���k�e�m�q�Z�c�g�h����

�Z�� ���� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �b�^�_�Z�e�v�g�h�_�� �k�h�]�e�Z�k�b�_���� �A�g�Z�q�_�g�b�_�� ���� �f�_�g�_�_�� ����������

�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �g�_�a�g�Z�q�b�l�_�e�v�g�h�f�� �k�h�]�e�Z�k�b�b, 0,21-0,39 �± �m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�f����

0,41-0,60 �± �m�f�_�j�_�g�g�h�f���� ��������-0,80 �± �o�h�j�h�r�_�f�� �b�� ��������-1,00 �± �h�[�� �h�l�e�b�q�g�h�f�� �k�h�]�e�Z�k�b�b��

[2]. 

�;�_�a�j�_�p�b�^�b�\�g�m�x�� �\�u�`�b�\�Z�_�f�h�k�l�v�� ���;�J�<���� �h�i�j�_�^�_�e�y�e�b�� �d�Z�d�� �i�_�j�b�h�^�� �\�j�_�f�_�g�b�� �h�l��

�^�Z�l�u���h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z���^�h���j�Z�a�\�b�l�b�y���[�b�h�o�b�f�b�q�_�k�d�h�]�h���j�_�p�b�^�b�\�Z�� �>�e�y��

�Z�g�Z�e�b�a�Z���\�u�`�b�\�Z�_�f�h�k�l�b���[�h�e�v�g�u�o���J�I�@���b�k�i�h�e�v�a�h�\�Z�e�b���f�_�l�h�^���f�g�h�`�b�l�_�e�v�g�u�o���h�p�_�g�h�d��

�D�Z�i�e�Z�g�Z-�F�_�c�_�j�Z�����^�e�y���_�_���k�j�Z�\�g�_�g�b�y���± log-�U�D�Q�N���l�_�k�l�� 

�D�j�b�l�_�j�b�_�f�� �k�l�Z�l�b�k�l�b�q�_�k�d�h�c�� �^�h�k�l�h�\�_�j�g�h�k�l�b�� �i�h�e�m�q�Z�_�f�u�o�� �\�u�\�h�^�h�\�� �k�q�b�l�Z�e�b��

�m�j�h�\�_�g�v���a�g�Z�q�b�f�h�k�l�b���S�������������� 

 

���������O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���d�h�]�h�j�l�u���b�k�k�e�_�^�h�\�Z�g�b�y 
 

�K�j�_�^�g�b�c�� �\�h�a�j�Z�k�l�� �i�Z�p�b�_�g�l�h�\�� �h�[�s�_�c�� �d�h�]�h�j�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �g�Z�� �f�h�f�_�g�l��

�\�u�i�h�e�g�_�g�b�y���o�b�j�m�j�]�b�q�_�k�d�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z���k�h�k�l�Z�\�b�e�����������“���������]�h�^�Z�����f�b�g�b�f�Z�e�v�g�u�c��

�± ������ �]�h�^�Z���� �f�Z�d�k�b�f�Z�e�v�g�u�c�� �± ������ �]�h�^�Z���� �;�h�e�v�r�b�g�k�l�\�h�� �[�h�e�v�g�u�o�� �i�_�j�_�g�_�k�e�b�� �J�I�W�� �\��

�\�h�a�j�Z�k�l�_�� ����-������ �e�_�l���� �J�Z�k�i�j�_�^�_�e�_�g�b�_�� �[�h�e�v�g�u�o�� �i�h �\�h�a�j�Z�k�l�m�� �i�j�_�^�k�l�Z�\�e�_�g�h�� �g�Z��

�j�b�k�m�g�d�_ 2.1. 
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�J�b�k�m�g�h�d�����������± �J�Z�k�i�j�_�^�_�e�_�g�b�_���[�h�e�v�g�u�o���d�h�]�h�j�l�u���b�k�k�e�_�^�h�\�Z�g�b�y���i�h���\�h�a�j�Z�k�l�m 

 

�I�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�c�� �m�j�h�\�_�g�v�� �I�K�:�� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�_�� �\�Z�j�v�b�j�h�\�Z�e��

�h�l 0,5 �^�h���������������g�]���f�e�����f�_�^�b�Z�g�Z���k�h�k�l�Z�\�b�e�Z�����������g�]���f�e�����b�g�l�_�j�d�\�Z�j�l�b�e�v�g�u�c���j�Z�a�f�Z�o��6,4-

���������� �g�]���f�e���� �J�Z�k�i�j�_�^�_�e�_�g�b�_�� �[�h�e�v�g�u�o�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �b�g�b�p�b�Z�e�v�g�h�]�h�� �m�j�h�\�g�y�� �I�K�:��

�i�j�_�^�k�l�Z�\�e�_�g�h���g�Z���j�b�k�m�g�d�_���������� 

 
 

�J�b�k�m�g�h�d�����������± �L�h�q�_�q�g�Z�y���^�b�Z�]�j�Z�f�f�Z���a�g�Z�q�_�g�b�c���i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�]�h���h�[�s�_�]�h���I�K�:�� 

�\���d�h�]�h�j�l�_���b�k�k�e�_�^�h�\�Z�g�b�y 
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�J�Z�k�i�j�_�^�_�e�_�g�b�_���[�h�e�v�g�u�o���J�I�@���k�h�]�e�Z�k�g�h���d�e�b�g�b�q�_�k�d�h�c���k�l�Z�^�b�b��T �i�j�_�^�k�l�Z�\�e�_�g�h��

�\�� �l�Z�[�e�b�p�_�� ������ �b�� �g�Z�� �j�b�k�m�g�d�_�� ���������� �B�a�� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o�� �^�Z�g�g�u�o�� �\�b�^�g�h���� �q�l�h��

�[�h�e�v�r�b�g�k�l�\�h���i�Z�p�b�_�g�l�h�\���d�h�]�h�j�l�u���b�k�k�e�_�^�h�\�Z�g�b�y���b�f�_�e�b���d�e�b�g�b�q�_�k�d�m�x���k�l�Z�^�b�x��cT2c. 

 

�L�Z�[�e�b�p�Z�����������± �J�Z�k�i�j�_�^�_�e�_�g�b�_���[�h�e�v�g�u�o���k���m�q�_�l�h�f �d�e�b�g�b�q�_�k�d�h�c���k�l�Z�^�b�b���J�I�@�� 

 

�K�l�Z�^�b�y��

�J�I�@ 

�E�h�d�Z�e�b�a�h�\�Z�g�g�u�c�� 

�J�I�@ 

�F�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�c��

�J�I�@ 
�<�k�_�]�h 

T1N0M0-

T2aN0M0 
T2bN0M0 T2cN0M0 T3aN0-1M0 T3bN0-1M0 

�Q�b�k�e�h��

�[�h�e�v�g�u�o 
326 262 692 115 82 1477 

% 22,1 17,7 46,9 7,8 5,6 100 

 

 
 

�J�b�k�m�g�h�d�������� �± �J�Z�k�i�j�_�^�_�e�_�g�b�_���[�h�e�v�g�u�o���d�h�]�h�j�l�u���b�k�k�e�_�^�h�\�Z�g�b�y�� 

�i�h���d�e�b�g�b�q�_�k�d�h�c���k�l�Z�^�b�b��T 

 

�M�� �\�k�_�o�� �[�h�e�v�g�u�o�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�u�� �i�j�b�� �f�h�j�n�h�e�h�]�b�q�_�k�d�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b��

�g�Z�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�f�� �w�l�Z�i�_�� �\�u�y�\�e�_�g�Z�� �Z�^�_�g�h�d�Z�j�p�b�g�h�f�Z���I�@���� �K�l�_�i�_�g�v��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �h�i�m�o�h�e�b�� �h�i�j�_�^�_�e�y�e�b�� �i�h�� �r�d�Z�e�_�� �=�e�b�k�h�g�Z���� �I�_�j�\�b�q�g�u�c��

22,1% 

17,7% 

46,9% 

7,8% 
5,6% 

cT1-2a

cT2b

cT2c

cT3a

cT3b
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�i�Z�l�h�f�h�j�n�h�e�h�]�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �[�b�h�i�k�b�c�g�h�]�h�� �b�� �h�i�_�j�Z�p�b�h�g�g�h�]�h�� ���i�h�k�e�_�� �L�M�J�I�� �b�e�b��

�Z�^�_�g�h�f�w�d�l�h�f�b�b���� �f�Z�l�_�j�b�Z�e�Z���� �i�h�e�m�q�_�g�g�h�]�h�� �\�� �g�Z�r�_�f�� �P�_�g�l�j�_���� �b�� �i�_�j�_�k�f�h�l�j�� �]�h�l�h�\�u�o��

�]�b�k�l�h�e�h�]�b�q�_�k�d�b�o�� �i�j�_�i�Z�j�Z�l�h�\�� �b�a�� �k�l�h�j�h�g�g�b�o�� �m�q�j�_�`�^�_�g�b�c���� �i�j�h�\�h�^�b�e�k�y�� �\�� �h�l�^�_�e�_�g�b�b��

�i�Z�l�h�f�h�j�n�h�e�h�]�b�b�� �N�=�;�M�� �©�J�G�P�J�O�L�� �b�f�_�g�b�� �Z�d���� �:���F���� �=�j�Z�g�h�\�Z�ª�� �F�b�g�a�^�j�Z�\�Z�� �J�h�k�k�b�b. 

�K�l�j�Z�l�b�n�b�d�Z�p�b�y�� �[�h�e�v�g�u�o�� �i�h�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�� �]�j�m�i�i�Z�f�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l��

�^�b�n�n�_�j�_�g�p�b�j�h�\�d�b�� �h�i�m�o�h�e�b�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �g�Z�� �j�b�k�m�g�d�_�� ���������� �K�h�]�e�Z�k�g�h��

�i�j�_�^�k�l�Z�\�e�_�g�g�u�f�� �^�Z�g�g�u�f�� �g�Z�b�[�h�e�_�_ �q�Z�k�l�h�� �^�b�Z�]�g�h�k�l�b�j�h�\�Z�e�b�k�v�� �\�u�k�h�d�h �b���m�f�_�j�_�g�g�h��

�^�b�n�n�_�j�_�g�p�b�j�h�\�Z�g�g�u�_ �h�i�m�o�h�e�b�� 
 

 
 

�J�b�k�m�g�h�d�������� �± �J�Z�k�i�j�_�^�_�e�_�g�b�_���[�h�e�v�g�u�o���i�h���]�j�Z�^�b�j�m�x�s�b�f���]�j�m�i�i�Z�f�� 

�k�h�]�e�Z�k�g�h���d�e�Z�k�k�b�n�b�d�Z�p�b�b��ISUP ���l�Z�[�e�b�p�Z���������� 

 

�<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �]�j�m�i�i�u�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h�� �j�_�p�b�^�b�\�Z�� �i�h�k�e�_��
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�i�h�e�g�h�k�l�v�x�� �i�_�j�_�k�_�d�Z�e�b�� �b �m�^�Z�e�y�e�b�� �b�a�� �m�j�_�l�j�u���� �>�Z�e�_�_�� �g�Z�� �a�Z�^�g�x�x�� �k�l�_�g�d�m��
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�g�b�l�v�x�� �������� �k�� �b�]�e�h�c�� �������� �^�e�y�� �i�h�k�e�_�^�m�x�s�_�]�h�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �M�<�:���� �I�h�k�e�_�� �q�_�]�h��
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�f�h�q�_�\�h�]�h���i�m�a�u�j�y���k���h�l�k�_�q�_�g�b�_�f���I�@�����D�h�g�l�j�h�e�b�j�m�y���m�k�l�v�y���f�h�q�_�l�h�q�g�b�d�h�\�����i�_�j�_�k�_�d�Z�e�b��

�a�Z�^�g�x�x �i�h�e�m�h�d�j�m�`�g�h�k�l�v�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �^�h�k�l�m�i�h�f�� �d��

�Z�f�i�m�e�e�y�j�g�u�f�� �i�h�j�p�b�y�f�� �k�_�f�_�g�g�u�o �i�m�a�u�j�v�d�h�\���� �I�h�k�e�_�^�g�b�_�� �\�u�^�_�e�y�e�b�� �^�h�� �b�o��

�\�_�j�o�m�r�_�d�� �b�� �i�_�j�_�k�_�d�Z�e�b���� �l�Z�d�`�_���� �d�Z�d�� �b�� �k�_�f�y�\�u�g�h�k�y�s�b�_�� �i�j�h�l�h�d�b���� �A�Z�l�_�f��

�h�k�m�s�_�k�l�\�e�y�e�b�� �i�h�i�_�j�_�q�g�h�_�� �j�Z�k�k�_�q�_�g�b�_�� �n�Z�k�p�b�b�� �>�_�g�h�g�\�b�e�v�_�� �k�� �i�h�k�e�_�^�m�x�s�_�c��

�^�b�k�k�_�d�p�b�_�c�� �\�� �k�e�h�_�� �f�_�`�^�m�� �a�Z�^�g�_�c�� �i�h�\�_�j�o�g�h�k�l�v�x���I�@ �b�� �i�_�j�_�^�g�_�c�� �i�h�\�_�j�o�g�h�k�l�v�x��

�i�j�y�f�h�c�� �d�b�r�d�b�� �k�� �\�b�a�m�Z�e�b�a�Z�p�b�_�c�� �g�h�`�_�d�� �i�j�h�k�l�Z�l�u�� �b�� �h�[�h�b�o�� �K�G�I���� �I�j�b�� �\�u�i�h�e�g�_�g�b�b��

�w�d�k�l�j�Z�n�Z�k�p�b�Z�e�v�g�h�c�� �J�I�W�� �e�b�]�b�j�h�\�Z�g�b�_�� �b�� �i�_�j�_�k�_�q�_�g�b�_�� �i�h�k�e�_�^�g�b�o�� �h�k�m�s�_�k�l�\�e�y�e�b 

�]�Z�j�f�h�g�b�q�_�k�d�b�f�� �k�d�Z�e�v�i�_�e�_�f�� �b�e�b�� �k�� �i�h�f�h�s�v�x�� �[�b�i�h�e�y�j�g�h�c�� �w�e�_�d�l�j�h�d�h�Z�]�m�e�y�p�b�b���� �I�j�b��

�k�h�o�j�Z�g�_�g�b�b�� �K�G�I�� �h�k�m�s�_�k�l�\�e�y�e�b�� �Z�g�l�_�]�j�Z�^�g�m�x�� �b�g�l�j�Z- �b�e�b�� �b�g�l�_�j�n�Z�k�p�b�Z�e�v�g�m�x��

�^�b�k�k�_�d�p�b�x �i�j�h�k�l�Z�l�u�� �[�_�a�� �i�_�j�_�k�_�q�_�g�b�y�� �n�Z�k�p�b�b�� �>�_�g�h�g�\�b�e�v�_���� �G�h�`�d�b�� �i�j�h�k�l�Z�l�u�� �b��

�K�G�I�� �i�h�j�p�b�h�g�g�h�� �\�u�^�_�e�y�e�b���� �d�e�b�i�b�j�h�\�Z�e�b�� �b�� �i�_�j�_�k�_�d�Z�e�b �\�i�e�h�l�v�� �^�h�� �^�h�k�l�b�`�_�g�b�y��

�Z�i�_�d�k�Z���� 



100 
 

�G�Z���k�e�_�^�m�x�s�_�f���w�l�Z�i�_���>�<�D���i�j�h�r�b�\�Z�e�b 8-�h�[�j�Z�a�g�u�f���\�b�d�j�b�e�h�\�u�f���r�\�h�f�����������g�Z��

�d�h�e�x�s�_�c�� ������ �f�f�� �b�]�e�_�� �b�� �i�_�j�_�k�_�d�Z�e�b �]�Z�j�f�h�g�b�q�_�k�d�b�f�� �k�d�Z�e�v�i�_�e�_�f���� �I�h�k�e�_�� �w�l�h�]�h��

�i�j�h�b�a�\�h�^�b�e�b�� �i�j�_�p�b�a�b�h�g�g�m�x�� �Z�i�b�d�Z�e�v�g�m�x�� �^�b�k�k�_�d�p�b�x���� �h�l�k�_�q�_�g�b�_�� �Z�i�_�d�k�Z�� �I�@�� �b��

�i�_�j�_�k�_�q�_�g�b�_�� �f�_�f�[�j�Z�g�h�a�g�h�c�� �m�j�_�l�j�u�� �i�j�b�� �q�z�l�d�h�c�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �g�Z�j�m�`�g�h�]�h��

�m�j�_�l�j�Z�e�v�g�h�]�h�� �k�n�b�g�d�l�_�j�Z���� �K�e�_�^�m�x�s�b�f�� �w�l�Z�i�h�f�� �n�h�j�f�b�j�h�\�Z�e�b�� �M�<�:�� �k��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �^�\�m�o�� �\�k�l�j�_�q�g�u�o�� �g�_�i�j�_�j�u�\�g�u�o�� �r�\�h�\�� �f�h�g�h�n�b�e�Z�f�_�g�l�g�u�f�b�� �g�b�l�y�f�b��

�k�� �g�Z�k�_�q�d�Z�f�b�� �9-�O�R�k�� ���������� ������ �k�f���� �k�� �h�d�j�m�`�g�h�k�l�v�x�� �b�]�e�u�� ���������� �:�e�v�l�_�j�g�Z�l�b�\�g�u�f��

�\�Z�j�b�Z�g�l�h�f�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �M�<�:�� �y�\�e�y�e�h�k�v�� �i�j�b�f�_�g�_�g�b�_�� �g�_�i�j�_�j�u�\�g�h�]�h�� �r�\�Z��

�f�h�g�h�n�b�e�Z�f�_�g�l�g�h�c���g�b�l�v�x�����������k���m�a�e�h�f���i�h���f�_�l�h�^�b�d�_���9�D�Q���9�H�O�W�K�R�Y�H�Q���>326].  

�<�h�� �\�k�_�o�� �k�e�m�q�Z�y�o�� �]�_�j�f�_�l�b�q�g�h�k�l�v�� �Z�g�Z�k�l�h�f�h�a�Z�� �i�j�h�\�_�j�y�e�b �i�m�l�_�f��

�]�b�^�j�Z�\�e�b�q�_�k�d�h�c�� �i�j�h�[�u�� �������� �f�e�� �n�b�a�b�h�e�h�]�b�q�_�k�d�h�]�h�� �j�Z�k�l�\�h�j�Z���� �I�j�b�� �g�_�h�[�o�h�^�b�f�h�k�l�b��

�h�k�m�s�_�k�l�\�e�y�e�b �^�j�_�g�b�j�h�\�Z�g�b�_�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �h�^�g�b�f�� �i�h�e�b�o�e�h�j�\�b�g�b�e�h�\�u�f�� �^�j�_�g�Z�`�h�f����

�I�h�� �i�h�d�Z�a�Z�g�b�y�f�� �\�u�i�h�e�g�y�e�b�� �h�]�j�Z�g�b�q�_�g�g�m�x�� �b�e�b�� �j�Z�k�r�b�j�_�g�g�m�x�� �l�Z�a�h�\�m�x��

�e�b�f�n�h�^�b�k�k�_�d�p�b�x�� 

�I�j�b�� �\�u�i�h�e�g�_�g�b�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �\�g�_�[�j�x�r�b�g�g�h�c�� �J�I�W�� �m�d�e�Z�^�d�Z��

�i�Z�p�b�_�g�l�Z���i�j�h�\�h�^�b�e�Z�k�v���Z�g�Z�e�h�]�b�q�g�h���l�Z�d�h�\�h�c���i�j�b���e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c���J�I�W�����>�h�k�l�m�i���d��

�w�d�k�l�j�Z�i�_�j�b�l�h�g�_�Z�e�v�g�h�f�m�� �i�j�h�k�l�j�Z�g�k�l�\�m�� �h�k�m�s�_�k�l�\�e�y�e�b �q�_�j�_�a�� �b�g�n�j�Z�m�f�[�b�e�b�d�Z�e�v�g�u�c��

�j�Z�a�j�_�a�� �i�h�� �k�j�_�^�b�g�g�h�c�� �e�b�g�b�b���� �J�Z�k�k�_�d�Z�e�b �i�_�j�_�^�g�b�c�� �e�b�k�l�h�d�� �Z�i�h�g�_�\�j�h�a�Z�� �i�j�y�f�h�c��

�f�u�r�p�u���`�b�\�h�l�Z���� �i�h�k�e�_�� �q�_�]�h�� �_�_�� �\�h�e�h�d�g�Z���j�Z�a�\�h�^�b�e�b �k�� �\�b�a�m�Z�e�b�a�Z�p�b�_�c�� �a�Z�^�g�_�c�� �k�l�_�g�d�b��

�Z�i�h�g�_�\�j�h�l�b�q�_�k�d�h�]�h���\�e�Z�]�Z�e�b�s�Z���i�j�y�f�h�c���f�u�r�p�u���`�b�\�h�l�Z�����I�h�k�e�_�^�g�_�_���g�_���j�Z�k�k�_�d�Z�e�h�k�v����

�y�\�e�y�y�k�v�� �k�e�h�_�f���� �i�h�� �d�h�l�h�j�h�f�m�� �h�k�m�s�_�k�l�\�e�y�e�b�� �i�Z�e�v�p�_�\�m�x�� �^�b�k�k�_�d�p�b�x 

�i�j�_�^�[�j�x�r�b�g�g�h�]�h�� �i�j�h�k�l�j�Z�g�k�l�\�Z���� �:�e�v�l�_�j�g�Z�l�b�\�g�u�f�� �k�i�h�k�h�[�h�f�� �k�h�a�^�Z�g�b�y�� �j�Z�[�h�q�_�]�h��

�i�j�h�k�l�j�Z�g�k�l�\�Z���\���f�Z�e�h�f���l�Z�a�m���y�\�e�y�e�h�k�v���b�k�i�h�e�v�a�h�\�Z�g�b�_���w�g�^�h�k�d�h�i�b�q�_�k�d�h�]�h���[�Z�e�e�h�g�g�h�]�h��

�l�j�h�Z�d�Z�j-�^�b�k�k�_�d�l�h�j�Z�� �2�0�6-�3�'�%�� ���������� �d�h�f�i�Z�g�b�b�� �0�H�G�W�U�R�Q�L�F���&�R�Y�L�G�L�H�Q�� ���B�j�e�Z�g�^�b�y������

�I�h�k�e�_�� �\�\�_�^�_�g�b�y�� �h�i�l�b�q�_�k�d�h�]�h�� �l�j�h�Z�d�Z�j�Z�� �m�k�l�Z�g�h�\�d�m�� �h�k�l�Z�e�v�g�u�o�� �i�h�j�l�h�\�� �i�j�h�b�a�\�h�^�b�e�b��

�i�h�^�� �\�b�a�m�Z�e�v�g�u�f�� �d�h�g�l�j�h�e�_�f���� �W�d�k�l�j�Z�i�_�j�b�l�h�g�_�h�k�d�h�i�b�q�_�k�d�b�c�� �^�h�k�l�m�i�� �i�h�a�\�h�e�y�e��

�m�f�_�g�v�r�b�l�v�� �g�_�h�[�o�h�^�b�f�u�c�� �m�]�h�e�� �g�Z�d�e�h�g�Z�� �i�h�e�h�`�_�g�b�y�� �L�j�_�g�^�_�e�_�g�[�m�j�]�Z�� �^�h�� ����-�����ƒ�� �b��

�h�k�m�s�_�k�l�\�b�l�v�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�c�� �^�h�k�l�m�i�� �d���I�@ �[�_�a�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �j�Z�k�k�_�q�_�g�b�y��

�[�j�x�r�b�g�u���b���f�h�[�b�e�b�a�Z�p�b�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y�����>�Z�e�v�g�_�c�r�b�_���w�l�Z�i�u���h�i�_�j�Z�p�b�b���a�g�Z�q�b�f�h��

�g�_���h�l�e�b�q�Z�e�b�k�v���h�l���l�_�o�g�b�d�b���e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c���J�I�W���� 
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���������F�_�l�h�^�b�d�Z���i�Z�l�h�f�h�j�n�h�e�h�]�b�q�_�k�d�h�]�h���b�k�k�e�_�^�h�\�Z�g�b�y�� 

�h�i�_�j�Z�p�b�h�g�g�h�]�h���f�Z�l�_�j�b�Z�e�Z 
 

�H�[�j�Z�[�h�l�d�m �b�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �h�i�_�j�Z�p�b�h�g�g�h�]�h�� �f�Z�l�_�j�b�Z�e�Z�� �i�j�h�\�h�^�b�e�b �\��

�k�h�h�l�\�_�l�k�l�\�b�b���k���^�_�c�k�l�\�m�x�s�b�f�b���g�Z���f�h�f�_�g�l���Z�g�Z�e�b�a�Z���k�l�Z�g�^�Z�j�l�Z�f�b���b���j�_�d�h�f�_�g�^�Z�p�b�y�f�b��

[342, 343�@���� �M�^�Z�e�z�g�g�Z�y���I�@ �b�k�k�e�_�^�h�\�Z�e�Z�k�v�� �p�_�e�b�d�h�f���� �>�e�y�� �f�Z�j�d�b�j�h�\�d�b��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �d�j�Z�y�� �g�Z�� �i�h�\�_�j�o�g�h�k�l�v�� �g�_�n�b�d�k�b�j�h�\�Z�g�g�h�c�� �`�_�e�_�a�u �g�Z�g�h�k�b�e�b��

�k�i�_�p�b�Z�e�v�g�u�_���Z�^�]�_�a�b�\�g�u�_���d�j�Z�k�d�b���j�Z�a�e�b�q�g�h�]�h���p�\�_�l�Z�����>�Z�e�_�_���i�j�h�k�l�Z�l�m �n�b�d�k�b�j�h�\�Z�e�b���\��

�������� �a�Z�[�m�n�_�j�_�g�g�h�f�� �n�h�j�f�Z�e�b�g�_�� �i�j�b�� �d�h�f�g�Z�l�g�h�c�� �l�_�f�i�_�j�Z�l�m�j�_�� �\�� �l�_�q�_�g�b�_�� ������ �q�Z�k�h�\����

�I�h�k�e�_���n�b�d�k�Z�p�b�b���i�j�h�b�a�\�h�^�b�e�b���\�u�j�_�a�d�m�� �i�h�� �f�_�l�h�^�b�d�_�� �k�_�j�b�c�g�h-�k�l�m�i�_�g�q�Z�l�u�o���k�j�_�a�h�\����

�\�_�j�o�m�r�d�m�� �b�� �h�k�g�h�\�Z�g�b�_�� �h�l�k�_�d�Z�e�b�� �h�l���I�@���� �h�l�k�l�m�i�Z�y�� �g�Z�� �������� �k�f�� �h�l�� �^�b�k�l�Z�e�v�g�h�c�� �b��

�i�j�h�d�k�b�f�Z�e�v�g�h�c���q�Z�k�l�b�����j�b�k�m�g�d�b��������, 2.7).  
 

 
 

�J�b�k�m�g�h�d�������� �± �M�^�Z�e�_�g�g�Z�y���I�@�����<�u�i�h�e�g�_�g�u���k�_�j�b�c�g�h-�k�l�m�i�_�g�q�Z�l�u�_ �k�j�_�a�u�� 

�[�h�d�h�\�u�o���h�l�^�_�e�h�\���i�j�h�k�l�Z�l�u 
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�J�b�k�m�g�h�d�������� �± �M�^�Z�e�_�g�g�Z�y���I�@�����<�u�i�h�e�g�_�g�u���k�_�j�b�c�g�h-�k�l�m�i�_�g�q�Z�l�u�_���k�j�_�a�u���i�j�h�k�l�Z�l�u 

 

�K�_�f�_�g�g�h�c�� �i�m�a�u�j�z�d�� �j�Z�a�j�_�a�Z�e�b�� �i�h�� �g�Z�b�[�h�e�v�r�_�c�� �i�j�h�l�y�`�z�g�g�h�k�l�b���� �<�_�j�o�m�r�d�m�� �b��

�h�k�g�h�\�Z�g�b�_�� �I�@�� �i�Z�j�Z�k�Z�]�b�l�l�Z�e�v�g�u�f�b�� �j�Z�a�j�_�a�Z�f�b�� �j�Z�k�k�_�d�Z�e�b�� �i�_�j�i�_�g�^�b�d�m�e�y�j�g�h��

�h�d�j�Z�r�_�g�g�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �b�� �n�h�j�f�b�j�h�\�Z�e�b�� �d�m�k�h�q�d�b�� �l�h�e�s�b�g�h�c�� ���� �f�f���� �I�h�k�e�_�^�g�b�_��

�f�Z�j�d�b�j�h�\�Z�e�b���� �g�Z�q�b�g�Z�y�� �k�� �\�_�j�o�m�r�d�b�� �h�j�]�Z�g�Z���� �e�_�\�Z�y�� �^�h�e�y�� �± �q�z�l�g�u�_�� �g�h�f�_�j�Z���� �i�j�Z�\�Z�y�� �± 

�g�_�q�z�l�g�u�_���� �H�k�l�Z�\�r�m�x�k�y�� �q�Z�k�l�v�� �i�j�h�k�l�Z�l�u�� �j�Z�a�j�_�a�Z�f�b�� �i�_�j�i�_�g�^�b�d�m�e�y�j�g�h��

�f�h�q�_�b�k�i�m�k�d�Z�l�_�e�v�g�h�f�m�� �d�Z�g�Z�e�m�� �^�_�e�b�e�b�� �g�Z�� �d�m�k�h�q�d�b�� �l�h�e�s�b�g�h�c�� ���� �f�f���� �I�h�k�e�_��

�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�c�� �^�_�]�b�^�j�Z�l�Z�p�b�b�� �\�� �b�a�h�i�j�h�i�b�e�h�\�h�f�� �k�i�b�j�l�_�� �n�h�j�f�b�j�h�\�Z�e�b��

�i�Z�j�Z�n�b�g�h�\�u�_�� �[�e�h�d�b���� �F�b�d�j�h�l�h�f�b�x�� �k�� �l�h�e�s�b�g�h�c�� �k�j�_�a�Z������ �f�d�f�� �i�j�h�b�a�\�h�^�b�e�b���k�� �h�^�g�h�c��

�k�l�h�j�h�g�u���i�Z�j�Z�n�b�g�h�\�h�]�h���[�e�h�d�Z���b���h�d�j�Z�r�b�\�Z�e�b���]�_�f�Z�l�h�d�k�b�e�b�g�h�f���b���w�h�a�b�g�h�f���>77, 78].  

�I�j�b�� �f�b�d�j�h�k�d�h�i�b�q�_�k�d�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �h�p�_�g�b�\�Z�e�b �]�b�k�l�h�e�h�]�b�q�_�k�d�b�c�� �l�b�i��

�h�i�m�o�h�e�b���b���k�l�_�i�_�g�v���_�z���^�b�n�n�_�j�_�g�p�b�j�h�\�d�b���i�h���r�d�Z�e�_���=�e�b�k�h�g�Z�����]�j�Z�^�b�j�m�x�s�m�x���]�j�m�i�i�m 

�,�6�8�3���� �j�Z�k�i�j�h�k�l�j�Z�g�z�g�g�h�k�l�v�� �h�i�m�o�h�e�b�� �i�h�� �^�h�e�y�f�� �b�� �a�h�g�Z�f���� �h�[�t�_�f�� �h�i�m�o�h�e�_�\�h�]�h��

�i�h�j�Z�`�_�g�b�y���� �g�Z�e�b�q�b�_�� �b�g�\�Z�a�b�b�� �b�� �i�j�h�j�Z�k�l�Z�g�b�y�� �d�Z�i�k�m�e�u���I�@���� �k�_�f�_�g�g�u�o�� �i�m�a�u�j�v�d�h�\����

�r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �i�j�h�k�l�Z�l�b�q�_�k�d�h�]�h�� �h�l�^�_�e�Z�� �m�j�_�l�j�u���� �g�Z�e�b�q�b�_��

�i�_�j�b�\�Z�k�d�m�e�y�j�g�h�c���� �i�_�j�b�g�_�\�j�Z�e�v�g�h�c���� �e�b�f�n�h�\�Z�k�d�m�e�y�j�g�h�c �b�g�\�Z�a�b�b���� �k�l�Z�l�m�k�� �d�j�Z�z�\��
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�j�_�a�_�d�p�b�b���� �I�h�e�h�`�b�l�_�e�v�g�u�f�� �o�b�j�m�j�]�b�q�_�k�d�b�f�� �d�j�Z�_�f�� �k�q�b�l�Z�e�b �g�Z�e�b�q�b�_�� �h�i�m�o�h�e�_�\�u�o��

�`�_�e�z�a���\�� �f�Z�j�d�b�j�h�\�Z�g�g�h�f�� �d�j�Z�_�� �i�j�_�i�Z�j�Z�l�Z���� �i�j�b�� �w�l�h�f�� �h�i�j�_�^�_�e�y�e�b �_�]�h�� �e�h�d�Z�e�b�a�Z�p�b�x �b��

�i�j�h�l�y�`�z�g�g�h�k�l�v�� �\�� �f�f���� �b�g�l�j�Z- �b�e�b�� �w�d�k�l�j�Z�i�j�h�k�l�Z�l�b�q�_�k�d�b�c�� �o�Z�j�Z�d�l�_�j���� �D�j�h�f�_�� �l�h�]�h����

�h�l�f�_�q�Z�e�b�� �g�Z�e�b�q�b�_�� �g�_�h�i�m�o�h�e�_�\�u�o�� �`�_�e�z�a�� �\�� �d�j�Z�_�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �j�Z�a�j�_�a�Z���� �L�Z�d�`�_��

�h�p�_�g�b�\�Z�e�b �m�^�Z�e�z�g�g�u�_�� �e�b�f�n�Z�l�b�q�_�k�d�b�_�� �m�a�e�u�� �g�Z�� �g�Z�e�b�q�b�_�� �f�_�l�Z�k�l�Z�a�h�\�� �h�i�m�o�h�e�b����

�m�k�l�Z�g�Z�\�e�b�\�Z�e�b�� �k�l�Z�^�b�x���j�7NM �b�� �F�D�;-�H�� �d�h�^���� �<�� �k�e�m�q�Z�y�o�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�]�h��

�e�_�q�_�g�b�y�� �i�j�h�\�h�^�b�e�b���h�p�_�g�d�m �e�_�q�_�[�g�h�]�h�� �i�Z�l�h�f�h�j�n�h�a�Z�� �h�i�m�o�h�e�b���� �I�j�b�� �g�_�h�[�o�h�^�b�f�h�k�l�b��

�\�u�i�h�e�g�y�e�b �b�f�f�m�g�h�]�b�k�l�h�o�b�f�b�q�_�k�d�h�_���b�k�k�e�_�^�h�\�Z�g�b�_���>27]. 
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�=�e�Z�\�Z��3 

�H�I�L�B�F�B�A�:�P�B�Y���K�I�H�K�H�;�H�<���D�H�J�J�?�D�P�B�B���B���I�J�H�N�B�E�:�D�L�B�D�B��

�B�G�L�J�:�H�I�?�J�:�P�B�H�G�G�U�O���H�K�E�H�@�G�?�G�B�C�� 

�J�:�>�B�D�:�E�V�G�H�C���I�J�H�K�L�:�L�W�D�L�H�F�B�B�� 
 

���������B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_���i�h�d�Z�a�Z�l�_�e�b���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

 �H�p�_�g�d�m �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c���� �q�Z�k�l�h�l�u�� �h�k�e�h�`�g�_�g�b�c�� 

�n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �b�� �h�g�d�h�e�h�]�b�q�_�k�d�b�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �i�j�h�\�h�^�b�e�b �\�� �d�h�]�h�j�l�_�� �i�Z�p�b�_�g�l�h�\����

�i�_�j�_�g�_�k�r�b�o�� �J�I�W�� �\�� �N�=�;�M�� �©�J�G�P�J�O�L�� �b�f���� �Z�d���� �:���F���� �=�j�Z�g�h�\�Z�ª�� �F�b�g�a�^�j�Z�\�Z �J�h�k�k�b�b �k��

���������� �i�h�� ���������� �]�h�^�u���� �H�[�s�_�_�� �q�b�k�e�h�� �[�h�e�v�g�u�o�� �J�I�@���� �\�d�e�x�q�_�g�g�u�o�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�_����

�k�h�k�l�Z�\�b�e�h�� ���������� �f�m�`�q�b�g���� �b�a�� �g�b�o�� �������� �i�_�j�_�g�_�k�e�b�� �I�J�I�W�� �b�� �������� �± �W�J�I�W���� �>�b�g�Z�f�b�d�Z��

�d�h�e�b�q�_�k�l�\�Z�� �\�u�i�h�e�g�_�g�g�u�o�� �J�I�W�� �i�h�� �]�h�^�Z�f�� �k�� �m�q�_�l�h�f�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �^�h�k�l�m�i�Z��

�i�j�_�^�k�l�Z�\�e�_�g�Z�� �g�Z�� �j�b�k�m�g�d�_�� ���������� �H�[�j�Z�s�Z�_�l�� �g�Z�� �k�_�[�y�� �\�g�b�f�Z�g�b�_�� �i�h�k�l�m�i�Z�l�_�e�v�g�h�_��

�m�\�_�e�b�q�_�g�b�_���q�b�k�e�Z���o�b�j�m�j�]�b�q�_�k�d�b�o���i�h�k�h�[�b�c���k���l�_�q�_�g�b�_�f���\�j�_�f�_�g�b�����Z���l�Z�d�`�_���a�Z�f�_�s�_�g�b�_��

�h�l�d�j�u�l�h�]�h���i�h�a�Z�^�b�e�h�g�g�h�]�h���^�h�k�l�m�i�Z���f�Z�e�h�b�g�\�Z�a�b�\�g�u�f���w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�f�� 
 

 
 

�J�b�k�m�g�h�d�������� �± �Q�b�k�e�h���\�u�i�h�e�g�_�g�g�u�o���J�I�W���i�h���]�h�^�Z�f�� 

�k���m�q�_�l�h�f���o�b�j�m�j�]�b�q�_�k�d�h�]�h �^�h�k�l�m�i�Z 
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�G�Z�� �j�b�k�m�g�d�_�� �������� �h�l�j�Z�`�_�g�Z�� �^�b�g�Z�f�b�d�Z�� �b�a�f�_�g�_�g�b�y�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b��

�h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �k�� �m�q�_�l�h�f�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �^�h�k�l�m�i�Z�� �k�� �l�_�q�_�g�b�_�f��

�\�j�_�f�_�g�b�����G�Z���^�b�Z�]�j�Z�f�f�_���i�j�b�k�m�l�k�l�\�m�x�l���^�\�Z���\�j�_�f�_�g�g�u�o���i�b�d�Z������������-�����������]�]�����b����������-

���������� �]�]�������� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�_�� �w�l�Z�i�m�� �h�k�\�h�_�g�b�y�� �b�� �\�g�_�^�j�_�g�b�y�� �f�_�l�h�^�b�d�� �h�l�d�j�u�l�h�c�� �b��

�w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �J�I�W���� �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �I�h�� �f�_�j�_�� �g�Z�d�h�i�e�_�g�b�y�� �h�i�u�l�Z��

�^�e�b�l�_�e�v�g�h�k�l�v�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �i�h�k�l�_�i�_�g�g�h�� �k�g�b�`�Z�e�Z�k�v�� �k�� �\�u�o�h�^�h�f�� �g�Z��

�i�e�Z�l�h���\���j�Z�c�h�g�_��������-���������f�b�g�m�l���\���h�[�_�b�o���]�j�m�i�i�Z�o���i�Z�p�b�_�g�l�h�\�� 
 

 
 

�J�b�k�m�g�h�d�������� �± �F�_�^�b�Z�g�Z���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b���J�I�W���i�h���]�h�^�Z�f�� 

�k���m�q�_�l�h�f���o�b�j�m�j�]�b�q�_�k�d�h�]�h���^�h�k�l�m�i�Z 

 

3.2 �H�[�s�_�_���q�b�k�e�h���b���k�l�j�m�d�l�m�j�Z���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�c�� 

�j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

�<�k�_�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �j�Z�k�i�h�a�g�Z�g�g�u�_�� �h�k�e�h�`�g�_�g�b�y�� �b�k�k�e�_�^�m�_�f�h�c�� �d�h�]�h�j�l�u��

�i�Z�p�b�_�g�l�h�\���� �i�j�b�\�_�^�r�b�_�� �d�� �a�g�Z�q�b�l�_�e�v�g�h�f�m�� �h�l�d�e�h�g�_�g�b�x�� �h�l�� �a�Z�i�e�Z�g�b�j�h�\�Z�g�g�h�]�h�� �o�h�^�Z��

�h�i�_�j�Z�p�b�b�� �b�e�b�� �i�h�l�j�_�[�h�\�Z�\�r�b�_�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �b�e�b�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�o�� �i�j�h�p�_�^�m�j��
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�b �\�f�_�r�Z�l�_�e�v�k�l�\���� �k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�g�u�� �i�h�� �k�l�_�i�_�g�y�f�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��

�d�e�Z�k�k�b�n�b�d�Z�p�b�_�c�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �g�_�`�_�e�Z�l�_�e�v�g�u�o�� �k�h�[�u�l�b�c�� �(�$�8�L�D�L�&����

�i�j�_�^�e�h�`�_�g�g�h�c��EAU �\�������������]�h�^�m���� 

�<�� �l�Z�[�e�b�p�_�� �������� �i�j�_�^�k�l�Z�\�e�_�g�u�� �j�_�a�m�e�v�l�Z�l�u�� �k�b�k�l�_�f�Z�l�b�a�Z�p�b�b��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �k�h�[�u�l�b�c�� �\�� �o�h�^�_�� �J�I�W�� �i�h��II , III  �b��IV �k�l�_�i�_�g�y�f�� �h�k�e�h�`�g�_�g�b�c��

�r�d�Z�e�u�� �(�$�8�L�D�L�&���� �H�k�e�h�`�g�_�g�b�y��I �k�l�_�i�_�g�b�� �g�_�a�g�Z�q�b�l�_�e�v�g�h�� �\�e�b�y�e�b�� �g�Z�� �o�h�^��

�h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z�����g�_���h�d�Z�a�u�\�Z�e�b���^�h�e�]�h�k�j�h�q�g�h�]�h���w�n�n�_�d�l�Z���g�Z���j�_�a�m�e�v�l�Z�l�u��

�b���a�Z�q�Z�k�l�m�x���g�_���h�l�j�Z�`�Z�e�b�k�v���\���h�i�_�j�Z�p�b�h�g�g�h�f���`�m�j�g�Z�e�_�����<���k�\�y�a�b���k���w�l�b�f���h�p�_�g�d�Z���^�Z�g�g�h�c��

�d�Z�l�_�]�h�j�b�b�� �h�k�e�h�`�g�_�g�b�c�� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�_�� �g�_�� �i�j�h�\�h�^�b�e�Z�k�v���� �H�k�e�h�`�g�_�g�b�c��

�k�l�_�i�_�g�b��IVA �b��V���� �\�� �l�h�f�� �q�b�k�e�_�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �k�f�_�j�l�b���� �\�� �d�h�]�h�j�l�_�� �i�Z�p�b�_�g�l�h�\��

�a�Z�n�b�d�k�b�j�h�\�Z�g�h���g�_���[�u�e�h�� 

 

�L�Z�[�e�b�p�Z�� �������� �± �B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_�� �h�k�e�h�`�g�_�g�b�y�� �J�I�W�� �k�h�]�e�Z�k�g�h�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b��

EAUiaiC 

�H�k�e�h�`�g�_�g�b�_ 
�<�k�_�]�h 

�Z�[�k. (%) 

�H�i�_�j�Z�l�b�\�g�u�c���^�h�k�l�m�i 

p �I�J�I�W����n=607)  

�Z�[�k. (%) 

�W�J�I�W����n=870) 

�Z�[�k. (%) 

�H�k�e�h�`�g�_�g�b�y���,�,���k�l�_�i�_�g�b���i�h���r�d�Z�e�_���(�$�8�L�D�L�& 

�J�Z�g�_�g�b�_���a�Z�i�b�j�Z�l�_�e�v�g�h�]�h���g�_�j�\�Z 5 (0,3) 4 (0,7) 1 (0,1) 0,17* 

�J�Z�g�_�g�b�_���m�k�l�v�_�\���f�h�q�_�l�h�q�g�b�d�Z 6 (0,4) 4 (0,7) 2 (0,2) 0,24* 

�J�Z�g�_�g�b�_���k�l�_�g�d�b���f�h�q�_�l�h�q�g�b�d�Z 1 (0,1) 0 (0,0) 1 (0,1) 1,00* 

�J�Z�g�_�g�b�_���k�l�_�g�d�b���d�b�r�_�q�g�b�d�Z���[�_�a��

�g�_�h�[�o�h�^�b�f�h�k�l�b���d�h�e�h�k�l�h�f�b�b�� 
10 (0,7) 3 (0,5) 7 (0,8) 0,54* 

�D�h�g�\�_�j�k�b�y���^�h�k�l�m�i�Z 8 (0,5) �± 8 (0,9) �± 

�H�k�e�h�`�g�_�g�b�y���,�,�,���k�l�_�i�_�g�b���i�h���r�d�Z�e�_���(�$�8�L�D�L�& 

�D�j�h�\�h�l�_�q�_�g�b�_�����i�h�l�j�_�[�h�\�Z�\�r�_�_��

�i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�b 
128 (8,7) 101 (16,6) 27 (3,1) <0,0001** 

�J�Z�g�_�g�b�_���f�Z�]�b�k�l�j�Z�e�v�g�u�o���k�h�k�m�^�h�\ 13 (0,9) 8 (1,3) 5 (0,6) 0,16* 

�D�Z�j�^�b�h�e�h�]�b�q�_�k�d�b�_���h�k�e�h�`�g�_�g�b�y��

���Z�j�b�l�f�b�y�����h�k�l�j�u�c���d�h�j�h�g�Z�j�g�u�c��

�k�b�g�^�j�h�f���b���^�j���� 

6 (0,4) 4 (0,7) 2 (0,2) 0,24* 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�H�k�e�h�`�g�_�g�b�_ 
�<�k�_�]�h 

�Z�[�k���������� 

�H�i�_�j�Z�l�b�\�g�u�c���^�h�k�l�m�i 

p �I�J�I�W����n=607)  

�Z�[�k���������� 

�W�J�I�W����n=870) 

�Z�[�k���������� 

�H�k�e�h�`�g�_�g�b�y���,�9B �k�l�_�i�_�g�b���i�h���r�d�Z�e�_���(�$�8�L�D�L�& 

�J�Z�g�_�g�b�_���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b����

�i�h�l�j�_�[�h�\�Z�\�r�_�_���\�u�\�_�^�_�g�b�y���d�h�e�h�k�l�h�f�u 
2 (0,1) 2 (0,3) 0 (0,0) 0,17* 

 

�<�k�_�]�h 179 (12,1) 126 (20,8) 53 (6,1) <0,0001** 

�I�j�b�f�_�q�Z�g�b�_���±* �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c���N�b�r�_�j�Z�����
�
���± �O�b-�d�\�Z�^�j�Z�l���I�b�j�k�h�g�Z�� 

 

�H�[�s�_�_�� �q�b�k�e�h�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�_��

�[�h�e�v�g�u�o�� �k�h�k�l�Z�\�b�e�h�� �������� �k�e�m�q�Z�_�\�� ������������������ �b�a�� �g�b�o�� �g�Z�� �h�k�e�h�`�g�_�g�b�y��II  �k�l�_�i�_�g�b��

�d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �(�$�8�L�D�L�&�� �i�j�b�o�h�^�b�e�h�k�v�� ������ ���������������� �k�h�[�u�l�b�c����III  �k�l�_�i�_�g�b�� �± 

147 (82,1%), IV �k�l�_�i�_�g�b���± 2 (1,1%). 

�K�j�Z�\�g�b�l�_�e�v�g�u�c�� �Z�g�Z�e�b�a�� �^�_�f�h�g�k�l�j�b�j�m�_�l���� �q�l�h�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�u�f��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f���h�k�e�h�`�g�_�g�b�_�f���J�I�W���y�\�e�y�_�l�k�y���d�j�h�\�h�l�_�q�_�g�b�_���k���g�_�h�[�o�h�^�b�f�h�k�l�v�x��

�i�j�h�\�_�^�_�g�b�y�� �i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�b�� �k�� �p�_�e�v�x�� �d�h�j�j�_�d�p�b�b�� �]�_�f�h�^�b�g�Z�f�b�q�_�k�d�h�]�h��

�k�h�k�l�h�y�g�b�y���� �>�h�k�l�h�\�_�j�g�h�� �q�Z�s�_ �^�Z�g�g�h�_�� �h�k�e�h�`�g�_�g�b�_�� �n�b�d�k�b�j�h�\�Z�e�b �\�� �]�j�m�i�i�_�� �I�J�I�W�� �± 

�������������������������k�e�m�q�Z�c���i�j�h�l�b�\�����������������������\���]�j�m�i�i�_���W�J�I�W����p�������������������Q�Z�k�l�h�l�Z���j�Z�a�\�b�l�b�y��

�h�k�l�Z�e�v�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �[�u�e�Z�� �k�h�i�h�k�l�Z�\�b�f�Z�� �\�� �h�[�_�b�o�� �]�j�m�i�i�Z�o�� �[�h�e�v�g�u�o�� �b�� �g�_�� �b�f�_�e�Z��

�^�h�k�l�h�\�_�j�g�u�o���j�Z�a�e�b�q�b�c�� 

 

�������������Q�Z�k�l�h�l�Z���b���k�l�j�m�d�l�m�j�Z���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�c�� 

�j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b���g�Z���k�h�\�j�_�f�_�g�g�h�f���w�l�Z�i�_ 
 

�>�e�y���h�p�_�g�d�b���k�l�j�m�d�l�m�j�u���b���q�Z�k�l�h�l�u���j�Z�a�\�b�l�b�y���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�c��

�g�Z�� �k�h�\�j�_�f�_�g�g�h�f�� �w�l�Z�i�_�� �j�Z�a�\�b�l�b�y�� �l�_�o�g�b�d�b�� �J�I�W�� �i�j�h�\�_�^�_�g�� �Z�g�Z�e�b�a�� �i�h�k�e�_�^�g�b�o��

500 �W�J�I�W���� �\�u�i�h�e�g�_�g�g�u�o�� �\�� �i�_�j�b�h�^�� �k�� ���������� �i�h�� ���������� �]�h�^�u���� �J�_�a�m�e�v�l�Z�l�u�� �Z�g�Z�e�b�a�Z��
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�^�_�f�h�g�k�l�j�b�j�m�x�l�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �k�g�b�`�_�g�b�_�� �h�[�s�_�]�h�� �q�b�k�e�Z�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h��

�\�u�y�\�e�_�g�g�u�o���h�k�e�h�`�g�_�g�b�c�����\���i�_�j�\�m�x���h�q�_�j�_�^�v�����a�Z���k�q�_�l���m�f�_�g�v�r�_�g�b�y���k�j�_�^�g�_�]�h���h�[�t�_�f�Z��

�d�j�h�\�h�i�h�l�_�j�b�� �b�� �k�g�b�`�_�g�b�y�� �i�h�l�j�_�[�g�h�k�l�b�� �\�� �i�j�h�\�_�^�_�g�b�b�� �i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�b�����L�Z�d����

�\�� �^�Z�g�g�h�c�� �]�j�m�i�i�_�� �b�a�� �������� �i�Z�p�b�_�g�l�h�\�� �\�u�y�\�e�_�g�h�� �\�k�_�]�h�� ������ �������������� �h�k�e�h�`�g�_�g�b�c��II -IV 

�k�l�_�i�_�g�b���d�e�Z�k�k�b�n�b�d�Z�p�b�b���(�$�8�L�D�L�&���� 

�B�a�� �g�b�o�� �\�� ������ ���������������� �k�e�m�q�Z�y�o�� �i�h�l�j�_�[�h�\�Z�e�h�k�v�� �i�_�j�_�e�b�\�Z�g�b�_�� �Z�e�e�h�]�_�g�g�u�o��

�d�h�f�i�h�g�_�g�l�h�\���d�j�h�\�b���\�\�b�^�m���j�Z�a�\�b�l�b�y���f�Z�k�k�b�\�g�h�]�h���d�j�h�\�h�l�_�q�_�g�b�y�����\�����������������������k�e�m�q�Z�y�o��

�b�a�� �\�_�g�� �k�i�e�_�l�_�g�b�y�� �K�Z�g�l�h�j�b�g�b�� �i�j�b�� �i�_�j�_�k�_�q�_�g�b�b�� �>�<�D���� �\�� ���� ���������������� �± �i�j�b�� �j�Z�g�_�g�b�b��

�k�l�_�g�d�b�� �f�Z�]�b�k�l�j�Z�e�v�g�u�o�� �k�h�k�m�^�h�\�� �l�Z�a�Z�� �\�� �o�h�^�_�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �b�� �\�� ���� ���������������� �± �i�j�b��

�\�u�i�h�e�g�_�g�b�b���e�Z�l�_�j�Z�e�v�g�h�c���^�b�k�k�_�d�p�b�b���K�G�I���i�j�b���g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c���J�I�W���� 

�<�� �l�j�_�o�� ���������������� �k�e�m�q�Z�y�o�� �\�u�y�\�e�_�g�u�� �i�h�\�j�_�`�^�_�g�b�y�� �k�l�_�g�d�b�� �k�b�]�f�h�\�b�^�g�h�c�� �b��

�i�j�y�f�h�c���d�b�r�d�b�����m�k�l�j�Z�g�_�g�g�u�_���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h���[�_�a���\�u�\�_�^�_�g�b�y���d�h�e�h�k�l�h�f�u�����\���^�\�m�o��

(11,1%) �± �i�h�\�j�_�`�^�_�g�b�y�� �m�k�l�v�_�\�� �f�h�q�_�l�h�q�g�b�d�h�\���� �i�h�� �h�^�g�h�f�m�� �������������� �± �j�Z�g�_�g�b�_��

�a�Z�i�b�j�Z�l�_�e�v�g�h�]�h���g�_�j�\�Z���b���k�l�_�g�d�b���G�I�<���[�_�a���j�Z�a�\�b�l�b�y���f�Z�k�k�b�\�g�h�]�h���d�j�h�\�h�l�_�q�_�g�b�y�� 

�<�f�_�k�l�_���k���l�_�f�����i�h�^�]�j�m�i�i�h�\�h�c���Z�g�Z�e�b�a���\���d�h�]�h�j�l�_���i�Z�p�b�_�g�l�h�\�����i�_�j�_�g�_�k�r�b�o���I�J�I�W��

�\���i�_�j�b�h�^���f�Z�d�k�b�f�Z�e�v�g�h���g�Z�d�h�i�e�_�g�g�h�]�h���h�i�u�l�Z���h�l�d�j�u�l�u�o���\�f�_�r�Z�l�_�e�v�k�l�\���b���k�l�Z�[�b�e�v�g�u�o��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� ����������-���������� �]�]�������� �^�_�f�h�g�k�l�j�b�j�m�_�l�� �a�Z�d�h�g�h�f�_�j�g�h�_��

�k�g�b�`�_�g�b�_�� �q�b�k�e�Z�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �\�� �k�j�Z�\�g�_�g�b�b�� �k�� �[�h�e�_�_�� �j�Z�g�g�b�f��

�i�_�j�b�h�^�h�f���� �<�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�_���� �k�h�k�l�h�y�s�_�c�� �b�a�� �������� �[�h�e�v�g�u�o�� �J�I�@���� �\�u�y�\�e�_�g�h��

29 ���������������� �k�e�m�q�Z�_�\�� �h�k�e�h�`�g�_�g�b�c��II -IV �k�l�_�i�_�g�b�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �(�$�8�L�D�L�&���� �b�a��

�d�h�l�h�j�u�o�������������������������i�j�b�r�e�b�k�v���g�Z���d�j�h�\�h�l�_�q�_�g�b�_���b�a���k�h�k�m�^�h�\���>�<�D���b���i�h�l�j�_�[�h�\�Z�\�r�b�o 

�\�u�i�h�e�g�_�g�b�y���i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�b���� 

�I�j�b�� �[�h�e�_�_�� �^�_�l�Z�e�v�g�h�f�� �Z�g�Z�e�b�a�_�� �k�l�j�m�d�l�m�j�u�� �b�� �q�Z�k�l�h�l�u�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c���g�Z���k�h�\�j�_�f�_�g�g�h�f���w�l�Z�i�_���j�Z�a�\�b�l�b�y���l�_�o�g�b�d�b���J�I�W���h�l�f�_�q�Z�_�l�k�y���^�h�k�l�h�\�_�j�g�Z�y��

�h�l�q�_�l�e�b�\�Z�y�� �l�_�g�^�_�g�p�b�y�� �d�� �m�\�_�e�b�q�_�g�b�x�� �^�h�e�b�� �h�k�e�h�`�g�_�g�b�c���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o�� �k��

�\�u�i�h�e�g�_�g�b�_�f���j�Z�k�r�b�j�_�g�g�h�c���a�Z�[�j�x�r�b�g�g�h-�l�Z�a�h�\�h�c���e�b�f�n�h�^�b�k�k�_�d�p�b�b�����������������i�j�h�l�b�\��

���������� �\�� �h�[�s�_�c�� �]�j�m�i�i�_����p� ���������������� �>�Z�g�g�u�_�� �b�a�f�_�g�_�g�b�y�� �h�[�m�k�e�h�\�e�_�g�u�� �k�f�_�g�h�c��

�i�Z�j�Z�^�b�]�f�u�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �\�� �k�l�h�j�h�g�m�� �j�Z�k�r�b�j�_�g�b�y�� �a�h�g�u�� �b�� �h�[�t�_�f�Z��

�e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �m�� �\�k�_�� �[�h�e�v�r�_�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �i�Z�p�b�_�g�l�h�\�� �\�u�k�h�d�h�]�h �j�b�k�d�Z��

�i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y���J�I�@�����i�h�^�\�_�j�]�Z�x�s�b�o�k�y���h�i�_�j�Z�l�b�\�g�h�f�m���e�_�q�_�g�b�x���� 
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�������������I�j�h�]�g�h�k�l�b�q�_�k�d�Z�y���p�_�g�g�h�k�l�v���d�e�Z�k�k�b�n�b�d�Z�p�b�b���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� 

�g�_�`�_�e�Z�l�_�e�v�g�u�o���k�h�[�u�l�b�c���(�$�8�L�D�L�& 
 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_�� �h�k�e�h�`�g�_�g�b�y�� �g�Z�i�j�y�f�m�x�� �d�h�j�j�_�e�b�j�m�x�l�� �k�� �q�Z�k�l�h�l�h�c��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c���� �\�h�a�f�h�`�g�u�f�b�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�b�f�b��

�a�Z�l�j�Z�l�Z�f�b�� �b�� �h�l�j�Z�`�Z�x�l�k�y�� �g�Z�� �d�Z�q�_�k�l�\�_�� �`�b�a�g�b�� �[�h�e�v�g�h�]�h���� �J�_�d�h�f�_�g�^�h�\�Z�g�g�Z�y�� �d��

�b�k�i�h�e�v�a�h�\�Z�g�b�x��EAU �d�e�Z�k�k�b�n�b�d�Z�p�b�y�� �(�$�8�L�D�L�&���� �i�h�� �f�g�_�g�b�x�� �_�_�� �Z�\�l�h�j�h�\���� �h�l�e�b�q�Z�_�l�k�y��

�e�h�]�b�q�g�h�k�l�v�x���� �i�j�h�k�l�h�l�h�c�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �b�� �\�h�k�i�j�h�b�a�\�_�^�_�g�b�y���� �G�_�k�f�h�l�j�y�� �g�Z�� �w�l�h����

�^�Z�g�g�Z�y�� �]�j�Z�^�b�j�m�x�s�Z�y�� �k�b�k�l�_�f�Z�� �^�h�� �k�b�o�� �i�h�j�� �g�_�q�Z�k�l�h�� �i�j�b�f�_�g�y�_�l�k�y�� �\�� �d�e�b�g�b�q�_�k�d�h�c��
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�h�[�h�j�m�^�h�\�Z�g�b�y���b���b�g�k�l�j�m�f�_�g�l�Z�j�b�y�� 
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�������������I�j�_�^�b�d�l�h�j�u���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h���d�j�h�\�h�l�_�q�_�g�b�y 
 

�K�� �p�_�e�v�x�� �\�u�y�\�e�_�g�b�y�� �i�j�_�^�b�d�l�h�j�h�\�� �j�Z�a�\�b�l�b�y�� �d�j�h�\�h�l�_�q�_�g�b�y���� �l�j�_�[�m�x�s�_�]�h��

�h�k�m�s�_�k�l�\�e�_�g�b�y�� �i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �b�e�b�� �\�� �j�Z�g�g�_�f��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_���� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�� �\�u�i�h�e�g�_�g�u�� �h�^�g�h�n�Z�d�l�h�j�g�u�c�� �b��

�f�g�h�]�h�n�Z�d�l�h�j�g�u�c�� �e�h�]�b�k�l�b�q�_�k�d�b�c�� �j�_�]�j�_�k�k�b�h�g�g�u�c�� �Z�g�Z�e�b�a�u���� �<�� �f�h�g�h�\�Z�j�b�Z�g�l�g�u�c��

�Z�g�Z�e�b�a�� �\�d�e�x�q�_�g�u�� �k�e�_�^�m�x�s�b�_�� �g�_�i�j�_�j�u�\�g�u�_�� ���\�h�a�j�Z�k�l�� �i�Z�p�b�_�g�l�Z���� �m�j�h�\�_�g�v�� �I�K�:���� �b��

�d�Z�l�_�]�h�j�b�Z�e�v�g�u�_���i�_�j�_�f�_�g�g�u�_�����^�h�k�l�m�i�����I�J�I�W���W�J�I�W�����h�[�t�_�f���I�@�������������•�������k�f3�����B�F�L����

���������•������ �d�]���f2���� �d�e�b�g�b�q�_�k�d�Z�y�� �k�l�Z�^�b�y���� �L�����L������ �L�����L������ �L�����L������ �]�j�m�i�i�Z�� �j�b�k�d�Z�� �(�$�8����

�g�b�a�d�b�c�� �j�b�k�d���i�j�h�f�_�`�m�l�h�q�g�u�c �j�b�k�d���� �g�b�a�d�b�c�� �j�b�k�d���\�u�k�h�d�b�c�� �j�b�k�d���� �i�j�h�f�_�`�m�l�h�q�g�u�c��

�j�b�k�d���\�u�k�h�d�b�c�� �j�b�k�d���� �g�_�h�Z�^�t�x�\�Z�g�l�g�Z�y�� �]�h�j�f�h�g�Z�e�v�g�Z�y�� �l�_�j�Z�i�b�y�� ���^�Z���g�_�l������

�g�_�j�\�h�k�[�_�j�_�]�Z�x�s�Z�y�� �l�_�o�g�b�d�Z���� �^�Z���g�_�l���� �e�b�f�n�h�^�b�k�k�_�d�p�b�y���� �k�l�Z�g�^�Z�j�l�g�Z�y���j�Z�k�r�b�j�_�g�g�Z�y������

�I�j�h�]�g�h�k�l�b�q�_�k�d�b�_�� �n�Z�d�l�h�j�u���� �^�_�f�h�g�k�l�j�b�j�m�x�s�b�_�� �^�h�k�l�h�\�_�j�g�m�x�� �a�g�Z�q�b�f�h�k�l�v�� �i�h��

�j�_�a�m�e�v�l�Z�l�Z�f�� �h�^�g�h�n�Z�d�l�h�j�g�h�]�h�� �Z�g�Z�e�b�a�Z���� �\�d�e�x�q�_�g�u�� �\�� �f�m�e�v�l�b�\�Z�j�b�Z�g�l�g�m�x�� �f�h�^�_�e�v��

�e�h�]�b�k�l�b�q�_�k�d�h�]�h���Z�g�Z�e�b�a�Z�����J�_�a�m�e�v�l�Z�l�u���h�[�h�b�o���Z�g�Z�e�b�a�h�\���i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�_���������� 

 

�L�Z�[�e�b�p�Z�� �������� �± �J�_�a�m�e�v�l�Z�l�u�� �h�^�g�h�n�Z�d�l�h�j�g�h�]�h�� �b�� �f�g�h�]�h�n�Z�d�l�h�j�g�h�]�h�� �e�h�]�b�k�l�b�q�_�k�d�h�]�h��

�j�_�]�j�_�k�k�b�h�g�g�h�]�h�� �Z�g�Z�e�b�a�h�\�� �i�j�_�^�b�d�l�h�j�h�\���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o�� �k�� �g�_�h�[�o�h�^�b�f�h�k�l�v�x��

�i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�b 

 

�N�Z�d�l�h�j 
�H�^�g�h�n�Z�d�l�h�j�g�u�c��

�Z�g�Z�e�b�a����p 

�F�g�h�]�h�n�Z�d�l�h�j�g�u�c���Z�g�Z�e�b�a 

�H�R�����������>�B�� p 

�<�h�a�j�Z�k�l�����e�_�l 0,38 �± �± 

�M�j�h�\�_�g�v���I�K�:�����g�]���f�e 0,04 0,66 (0,38-1,14) 0,13 

�B�F�L�� �d�]���f2 (<�����������•���������� 0,001 2,10 (1,19-3,72) 0,01 

�H�[�t�_�f �I�@�����k�f3 (<�������•��0) 0,002 0,43 (0,23-0,80) 0,008 

EAU �]�j�m�i�i�Z���j�b�k�d�Z�� 

���g�b�a�d�b�c���j�b�k�d���\�u�k�h�d�b�c���j�b�k�d�� 
0,004 2,15 (1,05-4,39) 0,04 

EAU �]�j�m�i�i�Z���j�b�k�d�Z�� 

���i�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d���\�u�k�h�d�b�c���j�b�k�d�� 
0,41 �± �± 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�N�Z�d�l�h�j 
�H�^�g�h�n�Z�d�l�h�j�g�u�c��

�Z�g�Z�e�b�a����p 

�F�g�h�]�h�n�Z�d�l�h�j�g�u�c���Z�g�Z�e�b�a 

�H�R�����������>�B�� p 

EAU �]�j�m�i�i�Z���j�b�k�d�Z�����g�b�a�d�b�c��

�j�b�k�d���i�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d�� 
0,06 �± �± 

�D�e�b�g�b�q�_�k�d�Z�y���k�l�Z�^�b�y�����L�����L���� 0,75 �± �± 

�D�e�b�g�b�q�_�k�d�Z�y���k�l�Z�^�b�y�����L�����L���� 0,29 �± �± 

�D�e�b�g�b�q�_�k�d�Z�y���k�l�Z�^�b�y�����L�����L���� 0,30 �± �± 

�G�_�h�Z�^�t�x�\�Z�g�l�g�Z�y���]�h�j�f�h�g�Z�e�v�g�Z�y��

�l�_�j�Z�i�b�y�����^�Z���g�_�l�� 
0,61 �± �± 

�>�h�k�l�m�i�����w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c�� 

�i�h�a�Z�^�b�e�h�g�g�u�c�� 
0,004 0,32 (0,17-0,59) 0,0003 

�G�_�j�\�h�k�[�_�j�_�]�Z�x�s�Z�y���l�_�o�g�b�d�Z�����^�Z���g�_�l�� 0,91 �± �± 

�E�b�f�n�h�^�b�k�k�_�d�p�b�y��

���k�l�Z�g�^�Z�j�l�g�Z�y���j�Z�k�r�b�j�_�g�g�Z�y�� 
0,52 �± �± 

  

�I�j�h�]�g�h�k�l�b�q�_�k�d�b�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�f�b�� �n�Z�d�l�h�j�Z�f�b���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�f�b�� �k��

�[�h�e�v�r�b�f�� �h�[�t�_�f�h�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b���� �l�j�_�[�m�x�s�_�c�� �i�j�h�\�_�^�_�g�b�y��

�i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�b���� �k�h�]�e�Z�k�g�h�� �^�Z�g�g�u�f�� �j�_�]�j�_�k�k�b�h�g�g�h�c�� �f�h�^�_�e�b���� �y�\�e�y�x�l�k�y�� �B�F�L��

�i�Z�p�b�_�g�l�Z���•�������d�]���f2 ���H�R� �������������������>�B������������-�������������S� �������������b���\�u�k�h�d�Z�y���]�j�m�i�i�Z���j�b�k�d�Z��

�e�h�d�Z�e�b�a�h�\�Z�g�g�h�]�h�� �J�I�@�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b��EAU ���H�R� ������������ �������>�B���� ��������-4,39; 

�S� �������������� �;�e�Z�]�h�i�j�b�y�l�g�u�f�b�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�b�� �n�Z�d�l�h�j�Z�f�b���� �k�g�b�`�Z�x�s�b�f�b��

�\�_�j�h�y�l�g�h�k�l�v�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �y�\�e�y�x�l�k�y�� �h�[�t�_�f�� �I�@�� �������� �k�f3 

���H�R� ������������ �������>�B���� ��������-������������ �S� �������������� �b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c�� �h�i�_�j�Z�l�b�\�g�u�c��

�^�h�k�l�m�i�� ���H�R� ������������ �������>�B�� 0,17-������������ �S� ������������������ �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �i�j�h�\�_�^�_�g�g�h�]�h��

ROC-�Z�g�Z�e�b�a�Z�� �b�� �i�h�k�l�j�h�_�g�b�y��ROC-�d�j�b�\�h�c�� �i�h�d�Z�a�Z�l�_�e�v�� �i�e�h�s�Z�^�b�� �i�h�^�� �d�j�b�\�h�c�� ���$�8�&����

�k�h�k�l�Z�\�b�e�� ������������ ���������>�B: 0,655-���������������� �q�l�h�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �o�h�j�h�r�_�f�� �d�Z�q�_�k�l�\�_��

�i�j�h�]�g�h�k�l�b�q�_�k�d�h�c�� �f�h�^�_�e�b���� �H�[�s�b�c�� �i�j�h�p�_�g�l�� �\�_�j�g�h�� �d�e�Z�k�k�b�n�b�p�b�j�h�\�Z�g�g�u�o�� �k�h�[�u�l�b�c��

�k�h�k�l�Z�\�b�e�� ���������������� �F�h�^�_�e�v�� �y�\�e�y�_�l�k�y�� �k�h�]�e�Z�k�h�\�Z�g�g�h�c�� �k�� �b�k�o�h�^�g�u�f�b�� �^�Z�g�g�u�f�b�� �i�h��

�O�h�k�f�_�j�m-�E�_�f�_�r�_�\�m����p� �������������b���k�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�h�c�����j������������������ 
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�������������D�j�h�\�h�l�_�q�_�g�b�_���i�j�b���h�k�m�s�_�k�l�\�e�_�g�b�b���h�i�_�j�Z�l�b�\�g�h�]�h���^�h�k�l�m�i�Z 
 

�<�� �d�h�]�h�j�l�_�� �������� �[�h�e�v�g�u�o���� �i�_�j�_�g�_�k�r�b�o�� �W�J�I�W���� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�b�c�� �^�h�k�l�m�i��

�h�k�m�s�_�k�l�\�e�_�g�� �m�� ������ �i�Z�p�b�_�g�l�h�\�� ���������������� �<�h�� �\�k�_�o�� �k�e�m�q�Z�y�o�� �^�e�y�� �m�k�l�Z�g�h�\�d�b�� �h�i�l�b�q�_�k�d�h�]�h��

�l�j�h�Z�d�Z�j�Z�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �f�_�l�h�^�b�d�m�� �O�Z�k�k�_�g�Z���� �I�h�\�j�_�`�^�_�g�b�c�� �d�j�m�i�g�u�o�� �k�h�k�m�^�h�\�� �b��

�a�g�Z�q�b�f�u�o���d�j�h�\�h�l�_�q�_�g�b�c���i�j�b���n�h�j�f�b�j�h�\�Z�g�b�b���^�h�k�l�m�i�Z���h�l�f�_�q�_�g�h���g�_���[�u�e�h���� 

�J�Z�g�_�g�b�_�� �g�b�`�g�b�o�� �w�i�b�]�Z�k�l�j�Z�e�v�g�u�o�� �k�h�k�m�^�h�\�� �\�k�l�j�_�q�Z�e�h�k�v�� �i�j�b�� �m�k�l�Z�g�h�\�d�_��

�l�j�h�Z�d�Z�j�h�\�� �i�h�� �i�Z�j�Z�j�_�d�l�Z�e�v�g�h�c �e�b�g�b�b�� ���j�b�k�m�g�h�d�� ������, �:������ �H�k�l�Z�g�h�\�d�m �d�j�h�\�h�l�_�q�_�g�b�y��

�m�k�i�_�r�g�h�� �h�k�m�s�_�k�l�\�e�y�e�b �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �[�b�i�h�e�y�j�g�h�c�� �d�h�Z�]�m�e�y�p�b�b�� �b��

�d�e�b�i�b�j�h�\�Z�g�b�y���k�h�k�m�^�h�\�����j�b�k�m�g�h�d��������, �;������ 
 

 
�:���± �i�j�h�o�h�`�^�_�g�b�_����-�f�f���l�j�h�Z�d�Z�j�Z���k���h�k�l�j�u�f���k�l�b�e�_�l�h�f���j�y�^�h�f���k���g�b�`�g�_�c���w�i�b�]�Z�k�l�j�Z�e�v�g�h�c���Z�j�l�_�j�b�_�c���� 

�;���± �d�e�b�i�b�j�h�\�Z�g�b�_���g�b�`�g�b�o���w�i�b�]�Z�k�l�j�Z�e�v�g�u�o���k�h�k�m�^�h�\���d�e�b�i�k�h�c��Hem-o-Lok. 
 

�J�b�k�m�g�h�d�������� �± �J�Z�g�_�g�b�_���b���d�e�b�i�b�j�h�\�Z�g�b�_���g�b�`�g�b�o���w�i�b�]�Z�k�l�j�Z�e�v�g�u�o���k�h�k�m�^�h�\�� 

���m�d�Z�a�Z�g�u �a�_�e�_�g�h�c���k�l�j�_�e�d�h�c�� 

 

�<�� �^�\�m�o�� �k�e�m�q�Z�y�o�� �j�Z�g�_�g�b�_�� �i�j�Z�\�u�o�� �g�b�`�g�b�o�� �w�i�b�]�Z�k�l�j�Z�e�v�g�u�o�� �Z�j�l�_�j�b�c��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �j�Z�k�i�h�a�g�Z�g�h�� �g�_�� �[�u�e�h���� �q�l�h�� �i�j�h�y�\�b�e�h�k�v�� �d�e�b�g�b�d�h�c��

�i�j�h�^�h�e�`�Z�x�s�_�]�h�k�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �d�j�h�\�h�l�_�q�_�g�b�y���� �I�j�h�\�_�^�_�g�g�Z�y�� �D�L�� �f�Z�e�h�]�h��

�l�Z�a�Z�� �k�� �\�g�m�l�j�b�\�_�g�g�u�f�� �d�h�g�l�j�Z�k�l�b�j�h�\�Z�g�b�_�f�� �i�h�^�l�\�_�j�^�b�e�Z�� �g�Z�e�b�q�b�_�� �b�k�l�h�q�g�b�d�Z��

�Z�j�l�_�j�b�Z�e�v�g�h�]�h�� �d�j�h�\�h�l�_�q�_�g�b�y�� �b�� �[�h�e�v�r�h�c�� �]�_�f�Z�l�h�f�u�� �\�� �i�j�_�^�[�j�x�r�b�g�g�h�f��

�i�j�h�k�l�j�Z�g�k�l�\�_�����j�b�k�m�g�h�d�������������� 
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�J�b�k�m�g�h�d�������� �± �D�L���d�Z�j�l�b�g�Z���f�Z�k�k�b�\�g�h�c���]�_�f�Z�l�h�f�u���i�j�_�^�i�m�a�u�j�g�h�]�h���i�j�h�k�l�j�Z�g�k�l�\�Z 

 

�K�� �p�_�e�v�x�� �h�k�l�Z�g�h�\�d�b�� �d�j�h�\�h�l�_�q�_�g�b�y���� �k�Z�g�Z�p�b�b�� �b�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �J�_�l�p�b�_�\�Z��

�i�j�h�k�l�j�Z�g�k�l�\�Z�� �\�u�i�h�e�g�y�e�b�� �j�_�e�Z�i�Z�j�h�k�d�h�i�b�x�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �b�f�_�x�s�b�o�k�y��

�l�j�h�Z�d�Z�j�g�u�o�� �j�Z�g���� �>�h�k�l�b�`�_�g�b�_�� �]�_�f�h�k�l�Z�a�Z�� �h�k�m�s�_�k�l�\�e�y�e�b�� �i�m�l�_�f�� �[�b�i�h�e�y�j�g�h�c��

�d�h�Z�]�m�e�y�p�b�b���b���g�Z�e�h�`�_�g�b�y����-�h�[�j�Z�a�g�h�]�h���r�\�Z���g�Z���h�[�e�Z�k�l�v���^�_�n�_�d�l�Z���k�h�k�m�^�h�\�� 

 

�������������D�j�h�\�h�l�_�q�_�g�b�_���i�j�b���\�u�i�h�e�g�_�g�b�b���e�b�f�n�h�^�b�k�k�_�d�p�b�b 
 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_�� �j�Z�g�_�g�b�y�� �d�j�m�i�g�u�o�� �k�h�k�m�^�h�\�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �J�I�W�� �\�g�_��

�a�Z�\�b�k�b�f�h�k�l�b���h�l���h�i�_�j�Z�l�b�\�g�h�]�h���^�h�k�l�m�i�Z���\�h�a�g�b�d�Z�e�b���g�Z���w�l�Z�i�_���a�Z�[�j�x�r�b�g�g�h�c���b���l�Z�a�h�\�h�c��

�e�b�f�n�h�^�b�k�k�_�d�p�b�b�����<�k�_�]�h���h�l�f�_�q�_�g�h�����������������������k�e�m�q�Z�_�\���i�h�\�j�_�`�^�_�g�b�y���k�l�_�g�h�d���k�h�k�m�^�h�\��

�k�� �j�Z�a�\�b�l�b�_�f�� �f�Z�k�k�b�\�g�h�]�h�� �d�j�h�\�h�l�_�q�_�g�b�y�� �± �\�� ���� ���������������� �k�e�m�q�Z�y�o�� �g�Z�j�m�`�g�h�c��

�i�h�^�\�a�^�h�r�g�h�c�� �\�_�g�u���� �\�� ���� ���������������� �± �h�[�s�_�c�� �i�h�^�\�a�^�h�r�g�h�c�� �\�_�g�u���� �\�� ���� ���������������� �± 

�g�Z�j�m�`�g�h�c�� �i�h�^�\�a�^�h�r�g�h�c�� �Z�j�l�_�j�b�b���� �i�h�� ���� �������������� �± �g�b�`�g�_�c�� �i�h�e�h�c�� �\�_�g�u���� �h�[�s�_�c��

�i�h�^�\�a�^�h�r�g�h�c���Z�j�l�_�j�b�b���b���\�g�m�l�j�_�g�g�_�c���i�h�^�\�a�^�h�r�g�h�c���Z�j�l�_�j�b�b���� 

�I�j�b�� �\�u�i�h�e�g�_�g�b�b�� �I�J�I�W�� �j�Z�g�_�g�b�_�� �d�j�m�i�g�u�o�� �k�h�k�m�^�h�\�� �\�h�a�g�b�d�e�h�� �m�� ���� ��������������

�i�Z�p�b�_�g�l�h�\���� �H�k�l�Z�g�h�\�d�Z�� �d�j�h�\�h�l�_�q�_�g�b�y�� �m�� ���� ���������������� �b�a�� �g�b�o�� �^�h�k�l�b�]�g�m�l�Z�� �i�m�l�_�f��

�g�Z�e�h�`�_�g�b�y�� �i�j�h�e�_�g�h�\�u�o�� �r�\�h�\�� �g�Z�� �a�h�g�m�� �^�_�n�_�d�l�Z�� �k�l�_�g�d�b���� �<�� �^�\�m�o�� �k�e�m�q�Z�y�o�� ����������������
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�i�h�l�j�_�[�h�\�Z�e�h�k�v�� �m�q�Z�k�l�b�_�� �k�h�k�m�^�b�k�l�u�o�� �o�b�j�m�j�]�h�\�� �^�e�y�� �\�u�i�h�e�g�_�g�b�y�� �i�e�Z�k�l�b�d�b�� �\�_�g�h�a�g�h�c��

�k�l�_�g�d�b�� 

�<�� �i�y�l�b�� �k�e�m�q�Z�y�o�� �������������� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�Z�y�� �l�j�Z�\�f�Z�� �k�h�k�m�^�h�\�� �i�j�h�b�a�h�r�e�Z�� �i�j�b��

�W�J�I�W�� �g�Z�� �w�l�Z�i�_�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b���� �M�� �q�_�l�\�_�j�u�o�� �i�Z�p�b�_�g�l�h�\�� ���������������� �d�j�h�\�h�l�_�q�_�g�b�_��

�d�m�i�b�j�h�\�Z�g�h�� �[�_�a�� �d�h�g�\�_�j�k�b�b�� �^�h�k�l�m�i�Z�� �i�m�l�_�f�� �m�r�b�\�Z�g�b�y�� �^�_�n�_�d�l�Z�� �i�j�h�e�_�g�h�\�h�c�� �g�b�l�v�x����

�I�j�b�f�_�j�� �m�k�l�j�Z�g�_�g�b�y�� �i�h�\�j�_�`�^�_�g�b�y�� �k�l�_�g�d�b�� �e�_�\�h�c�� �h�[�s�_�c�� �i�h�^�\�a�^�h�r�g�h�c�� �Z�j�l�_�j�b�b��

�i�j�_�^�k�l�Z�\�e�_�g���g�Z���j�b�k�m�g�d�_������������ 
 

 
�:���± �f�h�f�_�g�l���j�Z�g�_�g�b�y���k�l�_�g�d�b���Z�j�l�_�j�b�b���k���j�Z�a�\�b�l�b�_�f���i�j�h�n�m�a�g�h�]�h���d�j�h�\�h�l�_�q�_�g�b�b��  

�;���± �\�u�d�e�x�q�_�g�b�_���k�_�]�f�_�g�l�Z���Z�j�l�_�j�b�b���b�a���d�j�h�\�h�l�h�d�Z���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���a�Z�`�b�f�h�\���l�b�i�Z���©�[�m�e�v�^�h�]�ª;  

�<���± �m�r�b�\�Z�g�b�_���^�_�n�_�d�l�Z���k�l�_�g�d�b���i�j�h�e�_�g�h�\�h�c���g�b�l�v�x��������; �=���± �h�d�h�g�q�Z�l�_�e�v�g�u�c���\�b�^���\�h�k�k�l�Z�g�h�\�e�_�g�g�h�c��

�k�l�_�g�d�b���Z�j�l�_�j�b�b�����d�h�g�l�j�h�e�v���]�_�f�h�k�l�Z�a�Z���i�h�k�e�_���k�g�y�l�b�y���k�h�k�m�^�b�k�l�u�o���a�Z�`�b�f�h�\. 
 

�J�b�k�m�g�h�d�������� �± �W�l�Z�i�u���m�k�l�j�Z�g�_�g�b�y���^�_�n�_�d�l�Z���k�l�_�g�d�b �e�_�\�h�c���h�[�s�_�c���i�h�^�\�a�^�h�r�g�h�c 

�Z�j�l�_�j�b�b���e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�b�f���^�h�k�l�m�i�h�f 
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�M�� �h�^�g�h�]�h�� �i�Z�p�b�_�g�l�Z�� ���������������� �k�� �[�h�e�v�r�b�f�� �e�b�g�_�c�g�u�f�� �j�Z�a�j�u�\�h�f�� �k�l�_�g�d�b�� �e�_�\�h�c��

�g�Z�j�m�`�g�h�c���i�h�^�\�a�^�h�r�g�h�c�� �\�_�g�u���i�h�l�j�_�[�h�\�Z�e�Z�k�v���d�h�g�\�_�j�k�b�y�� �^�h�k�l�m�i�Z�� �\�� �e�Z�i�Z�j�h�l�h�f�b�x�� �k��

�i�h�k�e�_�^�m�x�s�b�f���i�j�h�l�_�a�b�j�h�\�Z�g�b�_�f���k�h�k�m�^�Z���i�j�b���m�q�Z�k�l�b�b���k�h�k�m�^�b�k�l�u�o���o�b�j�m�j�]�h�\�� 

 

3.3.4 �K�i�h�k�h�[�u���i�_�j�_�k�_�q�_�g�b�y���^�h�j�a�Z�e�v�g�h�]�h���\�_�g�h�a�g�h�]�h���d�h�f�i�e�_�d�k�Z 
 

�G�Z�b�[�h�e�_�_�� �q�Z�k�l�h�c�� �i�j�b�q�b�g�h�c�� �j�Z�a�\�b�l�b�y�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b���\��

�o�h�^�_���J�I�W���y�\�e�y�e�h�k�v���j�Z�g�_�g�b�_���k�h�k�m�^�h�\���>�<�D���i�j�b���_�]�h���f�h�[�b�e�b�a�Z�p�b�b���b���i�_�j�_�k�_�q�_�g�b�b���� 

�I�j�b�� �\�u�i�h�e�g�_�g�b�b�� �I�J�I�W�� �i�_�j�_�k�_�q�_�g�b�_�� �>�<�D�� �\�� �i�h�^�Z�\�e�y�x�s�_�f�� �q�b�k�e�_�� �k�e�m�q�Z�_�\��

�i�j�h�\�h�^�b�e�h�k�v�� �i�h�k�e�_�� �_�]�h�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�]�h�� �i�j�h�r�b�\�Z�g�b�y�� ��-�h�[�j�Z�a�g�u�f�� �\�b�d�j�b�e�h�\�u�f��

�r�\�h�f���� �:�^�_�d�\�Z�l�g�h�_�� �e�b�]�b�j�h�\�Z�g�b�_�� �d�h�f�i�e�_�d�k�Z�� �i�h�a�\�h�e�y�e�h�� �f�b�g�b�f�b�a�b�j�h�\�Z�l�v��

�d�j�h�\�h�i�h�l�_�j�x�� �\�� �o�h�^�_�� �Z�i�b�d�Z�e�v�g�h�c�� �^�b�k�k�_�d�p�b�b�� �b�� �k�g�b�a�b�l�v�� �j�b�k�d�b�� �j�Z�a�\�b�l�b�y��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���d�j�h�\�h�l�_�q�_�g�b�y���b�a���h�[�e�Z�k�l�b���k�i�e�_�l�_�g�b�y���K�Z�g�l�h�j�b�g�b�� 

�I�j�b���\�u�i�h�e�g�_�g�b�b���W�J�I�W���i�_�j�_�k�_�q�_�g�b�_���>�<�D���h�k�m�s�_�k�l�\�e�y�e�h�k�v���^�\�m�f�y���k�i�h�k�h�[�Z�f�b��

�± �k�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�u�f�� �_�]�h�� �i�j�h�r�b�\�Z�g�b�_�f�� �b�� �[�_�a�� �e�b�]�b�j�h�\�Z�g�b�y���� �<�� �i�h�k�e�_�^�g�_�f�� �k�e�m�q�Z�_��

�d�h�g�l�j�h�e�v�� �]�_�f�h�k�l�Z�a�Z�� �^�h�k�l�b�]�Z�e�k�y�� �i�j�b�f�_�g�_�g�b�_�f�� �f�h�g�h- �b�� �[�b�i�h�e�y�j�g�h�c�� �d�h�Z�]�m�e�y�p�b�b���� �Z��

�i�j�b���g�_�h�[�o�h�^�b�f�h�k�l�b�� �i�h�k�e�_���i�_�j�_�k�_�q�_�g�b�y�����>�<�D���k�^�Z�\�e�b�\�Z�e�k�y���f�_�l�Z�e�e�b�q�_�k�d�b�f���[�m�`�h�f����

�\�\�_�^�_�g�g�u�f���\���i�j�h�k�\�_�l���m�j�_�l�j�u�����b�e�b���j�Z�a�^�m�l�u�f���[�Z�e�e�h�g�h�f���d�Z�l�_�l�_�j�Z���N�h�e�_�y.  

�<�u�[�h�j���d�h�g�d�j�_�l�g�h�]�h���k�i�h�k�h�[�Z���i�_�j�_�k�_�q�_�g�b�y���>�<�D���h�i�j�_�^�_�e�y�e�k�y���i�j�_�^�i�h�q�l�_�g�b�y�f�b��

�h�i�_�j�b�j�m�x�s�_�]�h �o�b�j�m�j�]�Z���� �b�g�^�b�\�b�^�m�Z�e�v�g�u�f�b�� �Z�g�Z�l�h�f�b�q�_�k�d�b�f�b�� �h�k�h�[�_�g�g�h�k�l�y�f�b��

�i�Z�p�b�_�g�l�Z���b���j�Z�a�\�b�l�b�_�f���d�e�b�g�b�q�_�k�d�h�c���k�b�l�m�Z�p�b�b���\���o�h�^�_���h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z�� 

�K�� �p�_�e�v�x�� �Z�g�Z�e�b�a�Z�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �^�\�m�o�� �h�i�b�k�Z�g�g�u�o�� �k�i�h�k�h�[�h�\��

�i�_�j�_�k�_�q�_�g�b�y�� �k�h�k�m�^�b�k�l�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �i�j�h�\�_�^�_�g�h�� �i�j�h�k�i�_�d�l�b�\�g�h�_��

�g�_�j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �\�� �]�j�m�i�i�_�� �b�a�� �������� �i�Z�p�b�_�g�l�h�\�� �k�� �h�p�_�g�d�h�c��

�i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �b�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�����D�j�b�l�_�j�b�y�f�b��

�\�d�e�x�q�_�g�b�y���y�\�e�y�e�b�k�v���d�e�b�g�b�q�_�k�d�b���e�h�d�Z�e�b�a�h�\�Z�g�g�u�c���J�I�@���� �i�h�e�g�u�c���g�Z�[�h�j���^�Z�g�g�u�o���h�[��

�Z�f�[�m�e�Z�l�h�j�g�h�f���h�[�k�e�_�^�h�\�Z�g�b�b�����k�h�o�j�Z�g�_�g�g�u�_���w�j�_�d�l�b�e�v�g�Z�y���b���d�h�g�l�b�g�_�g�l�g�Z�y���n�m�g�d�p�b�b����

�D���d�j�b�l�_�j�b�y�f���b�k�d�e�x�q�_�g�b�y���h�l�g�h�k�b�e�b�k�v���d�e�b�g�b�q�_�k�d�b���f�_�k�l�g�h�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�c���J�I�@����

�i�j�h�\�_�^�_�g�b�_�� �g�_�h�Z�^�t�x�\�Z�g�l�g�h�c�� �]�h�j�f�h�g�Z�e�v�g�h�c�� �l�_�j�Z�i�b�b���� �h�i�_�j�Z�l�b�\�g�u�_�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z��
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�g�Z���I�@ �\���Z�g�Z�f�g�_�a�_�����L�M�J�I�����Z�^�_�g�h�f�w�d�l�h�f�b�y�������g�Z�e�b�q�b�_���W�P�K �b�e�b���g�_�^�_�j�`�Z�g�b�y���f�h�q�b���^�h��

�h�i�_�j�Z�p�b�b�����d�j�h�\�h�l�_�q�_�g�b�_���\���o�h�^�_���J�I�W���\�k�e�_�^�k�l�\�b�_���j�Z�g�_�g�b�y���d�j�m�i�g�u�o���k�h�k�m�^�h�\���f�Z�e�h�]�h��

�l�Z�a�Z���� �<�k�_�f�� �[�h�e�v�g�u�f�� �\�u�i�h�e�g�_�g�Z�� �w�d�k�l�j�Z�n�Z�k�p�b�Z�e�v�g�Z�y�� �W�J�I�W�� �k�� �l�Z�a�h�\�h�c��

�e�b�f�n�h�^�b�k�k�_�d�p�b�_�c�� �w�d�k�l�j�Z�i�_�j�b�l�h�g�_�h�k�d�h�i�b�q�_�k�d�b�f�� �^�h�k�l�m�i�h�f�� �[�_�a�� �k�h�o�j�Z�g�_�g�b�y�� �K�G�I����

�I�h�d�Z�a�Z�l�_�e�b�� �d�h�g�l�b�g�_�g�p�b�b�� �h�p�_�g�b�\�Z�e�b�k�v�� �i�h�� �i�j�h�d�e�Z�^�h�q�g�h�f�m�� �l�_�k�l�m�� �q�_�j�_�a�� ������ ������ ���� �b��

12 �f�_�k�y�p�_�\���� �<�� �l�_�� �`�_�� �k�j�h�d�b�� �h�p�_�g�b�\�Z�e�b�� �b�� �w�j�_�d�l�b�e�v�g�m�x�� �n�m�g�d�p�b�x���� �F�b�g�b�f�Z�e�v�g�u�c��

�k�j�h�d�� �g�Z�[�e�x�^�_�g�b�y�� �\�d�e�x�q�_�g�g�u�o�� �\�� �Z�g�Z�e�b�a�� �[�h�e�v�g�u�o�� �k�h�k�l�Z�\�b�e�� ������ �f�_�k�y�p�_�\���� �H�[�_��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�_���]�j�m�i�i�u���i�Z�p�b�_�g�l�h�\���k�l�Z�l�b�k�l�b�q�_�k�d�b���g�_���j�Z�a�e�b�q�Z�e�b�k�v���i�h���h�k�g�h�\�g�u�f��

�d�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�f���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�����l�Z�[�e�b�p�Z������������ 

 

�L�Z�[�e�b�p�Z�����������± �H�[�s�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���[�h�e�v�g�u�o���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o���]�j�m�i�i 

 

�I�h�d�Z�a�Z�l�_�e�v 
�=�j�m�i�i�Z���k���e�b�]�b�j�h�\�Z�g�b�_�f��

�>�<�D����n=50 

�=�j�m�i�i�Z���[�_�a���e�b�]�b�j�h�\�Z�g�b�y��

�>�<�D����n=50 
�j 

�<�h�a�j�Z�k�l�����F�_����IQR�������e�_�l 64,0 (57,0-68,0) 65,5 (62,0-68,0) 0,14* 

�M�j�h�\�_�g�v���I�K�:�����F�_����IQR�������g�]���f�e 9,5 (7,0-15,0) 10,8 (6,7-15,0) 0,78* 

�H�[�t�_�f���I�@�����F�_����IQR�������k�f3 55,0 (42,0-70,0) 59,0 (40,0-75,0) 0,54* 

�=�j�Z�^�Z�p�b�y��ISUP, n (%) 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

 

15 (30,0) 

17 (34,0) 

12 (24,0) 

6 (12,0) 

0 (0) 

 

13 (26,0) 

21 (42,0) 

11 (22,0) 

5 (10,0) 

0 (0) 

 

0,66** 

0,41** 

0,81** 

1,00*** 

�± 

�K�l�Z�^�b�y���k�L����n (%) 

�k�L���k 

�k�L���Z 

�k�L���\ 

�k�L���k 

 

6 (12,0) 

6 (12,0) 

10 (20,0) 

28 (56,0) 

 

4 (8,0) 

5 (10,0) 

7 (14,0) 

34 (68,0) 

 

0,74*** 

1,00*** 

0,59*** 

0,22** 

EAU �]�j�m�i�i�Z���j�b�k�d�Z����n (%) 

�G�b�a�d�b�c���j�b�k�d 

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d 

�<�u�k�h�d�b�c���j�b�k�d 

 

5 (10,0) 

15 (30,0) 

30 (60,0) 

 

4 (8,0) 

11 (22,0) 

35 (70,0) 

 

1,00*** 

0,36** 

0,30** 

�I�j�b�f�_�q�Z�g�b�_���± * �± �8���d�j�b�l�_�j�b�c���F�Z�g�g�Z-�M�b�l�g�b; ** �± �O�b-�d�\�Z�^�j�Z�l���I�b�j�k�h�g�Z; *** �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c��

�N�b�r�_�j�Z. 
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�K�j�Z�\�g�b�l�_�e�v�g�u�c�� �Z�g�Z�e�b�a�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �\�� �b�k�k�e�_�^�m�_�f�u�o��

�]�j�m�i�i�Z�o���� �i�j�_�^�k�l�Z�\�e�_�g�g�u�c�� �\�� �l�Z�[�e�b�p�_�� ���������� �^�_�f�h�g�k�l�j�b�j�m�_�l�� �^�h�k�l�h�\�_�j�g�h�_�� �m�\�_�e�b�q�_�g�b�_��

�h�[�t�_�f�Z���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c���d�j�h�\�h�i�h�l�_�j�b���m���i�Z�p�b�_�g�l�h�\���k���i�_�j�_�k�_�q�_�g�b�_�f���>�<�D���[�_�a���_�]�h��

�i�j�_�^�\�Z�j�b�l�_�e�v�g�h�]�h�� �i�j�h�r�b�\�Z�g�b�y���� �G�_�k�f�h�l�j�y�� �g�Z �k�h�i�h�k�l�Z�\�b�f�m�x�� �q�Z�k�l�h�l�m��

�i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�c�� �\�� �h�[�_�b�o�� �]�j�m�i�i�Z�o���� �h�i�j�_�^�_�e�y�_�l�k�y�� �h�l�q�_�l�e�b�\�Z�y�� �l�_�g�^�_�g�p�b�y�� �d��

�k�g�b�`�_�g�b�x���q�b�k�e�Z���f�Z�k�k�b�\�g�u�o���d�j�h�\�h�i�h�l�_�j�v���i�j�b���\�u�i�h�e�g�_�g�b�b���W�J�I�W���k���e�b�]�b�j�h�\�Z�g�b�_�f��

�>�<�D���������k�e�m�q�Z�c���d�j�h�\�h�i�h�l�_�j�b���•�����������f�e���i�j�h�l�b�\�������k�e�m�q�Z�_�\���\���]�j�m�i�i�_���[�_�a���e�b�]�b�j�h�\�Z�g�b�y������

�<���l�h���`�_���\�j�_�f�y���g�_���\�u�y�\�e�_�g�h���k�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�u�o���j�Z�a�e�b�q�b�c���\���h�[�_�b�o���]�j�m�i�i�Z�o���i�h��

�h�k�l�Z�e�v�g�u�f�� �d�j�b�l�_�j�b�y�f�� �k�j�Z�\�g�_�g�b�y���� �\�� �l�h�f�� �q�b�k�e�_�� �i�j�h�p�_�g�l�m�� �\�u�y�\�e�_�g�b�y�� �h�[�s�_�]�h�� �b��

�Z�i�b�d�Z�e�v�g�h�]�h�� �I�O�D���� �b�� �h�l�^�Z�e�_�g�g�u�f�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�f�� �j�_�a�m�e�v�l�Z�l�Z�f���� �>�b�g�Z�f�b�d�Z��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �w�j�_�d�l�b�e�v�g�h�c�� �b�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�c�� �\�� �b�k�k�e�_�^�m�_�f�u�o�� �]�j�m�i�i�Z�o��

�[�u�e�Z���k�h�i�h�k�l�Z�\�b�f�Z���\���d�h�g�l�j�h�e�v�g�u�o���l�h�q�d�Z�o���g�Z�[�e�x�^�_�g�b�y�� 

 

�L�Z�[�e�b�p�Z�����������± �I�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_���i�h�d�Z�a�Z�l�_�e�b���b�k�k�e�_�^�m�_�f�u�o���]�j�m�i�i�� 

 

�I�h�d�Z�a�Z�l�_�e�v 
�=�j�m�i�i�Z���k���e�b�]�b�j�h�\�Z�g�b�_�f��

�>�<�D����n=50 

�=�j�m�i�i�Z���[�_�a���e�b�]�b�j�h�\�Z�g�b�y��

�>�<�D����n=50 
�j 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b���� 

�F�_����IQR�������f�b�g 
140,0 (120,0-150,0) 135,5 (125,0-140,0) 0,14* 

�D�j�h�\�h�i�h�l�_�j�y�����F�_����IQR), �f�e 250,0 (200,0-400,0) 325,0 (300,0-500,0) 0,005* 

�D�j�h�\�h�i�h�l�_�j�y���•�����������f�e����n (%) 1 (2,0) 5 (10,0) 0,20** 

�I�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�y����n (%) 0 (0) 1 (2,0) 1,00** 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_���h�k�e�h�`�g�_�g�b�y��

�r�d�Z�e�u���(�$�8�L�D�L�&�����Q�������� 

II  �k�l�_�i�_�g�v 

III  �k�l�_�i�_�g�v 

 

 

1 (2,0) 

1 (2,0) 

 

 

1 (2,0) 

2 (4,0) 

 

 

1,00** 

1,00** 

�H�k�e�h�`�g�_�g�b�y��Clavien-Dindo, n (%) 

I �k�l�_�i�_�g�v 

II  �k�l�_�i�_�g�v 

III  �k�l�_�i�_�g�v 

 

6 (12,0) 

5 (10,0) 

1 (2,0) 

 

8 (16,0) 

7 (14,0) 

0 (0,0) 

 

0,77** 

0,76** 

1,00** 

�K�l�Z�^�b�y��pT, n (%) 

T2 

�L�� 

 

37 (74,0) 

13 (26,0) 

 

34 (68,0) 

16 (32,0) 

 

0,51*** 

0,51*** 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�I�h�d�Z�a�Z�l�_�e�v 
�=�j�m�i�i�Z���k���e�b�]�b�j�h�\�Z�g�b�_�f��

�>�<�D����n=50 

�=�j�m�i�i�Z���[�_�a���e�b�]�b�j�h�\�Z�g�b�y��

�>�<�D����n=50 
�j 

�I�O�D����n (%) 

�:�i�_�d�k���i�j�h�k�l�Z�l�u 

�<�k�_�]�h 

 

2 (4,0) 

6 (12,0) 

 

3 (6,0) 

7 (14,0) 

 

1,00** 

1,00** 

�K�h�o�j�Z�g�g�Z�y���W�N���q�_�j�_�a�������]�h�^����n (%) 3 (6,0) 2 (4,0) 1,00** 

�I�h�e�g�Z�y���d�h�g�l�b�g�_�g�p�b�y����n (%) 

�Q�_�j�_�a�������f�_�k�y�p 

�Q�_�j�_�a�������f�_�k�y�p�Z 

�Q�_�j�_�a�������f�_�k�y�p�_�\ 

�Q�_�j�_�a���������f�_�k�y�p�_�\ 

 

11 (22,0) 

23 (46,0) 

35 (70,0) 

43 (86,0) 

 

11 (22,0) 

24 (48,0) 

36 (72,0) 

41 (82,0) 

 

1,00*** 

0,84*** 

0,83*** 

0,59*** 

�I�j�b�f�_�q�Z�g�b�_���± * �± �8���d�j�b�l�_�j�b�c���F�Z�g�g�Z-�M�b�l�g�b; ** �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c���N�b�r�_�j�Z; *** �± �O�b-�d�\�Z�^�j�Z�l��

�I�b�j�k�h�g�Z. 

 

�J�_�a�x�f�b�j�m�y���� �i�_�j�_�k�_�q�_�g�b�_�� �>�<�D�� �[�_�a�� �_�]�h�� �e�b�]�b�j�h�\�Z�g�b�y�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b��

�w�d�k�l�j�Z�n�Z�k�p�b�Z�e�v�g�h�c�� �W�J�I�W�� �k�h�i�j�h�\�h�`�^�Z�_�l�k�y�� �m�\�_�e�b�q�_�g�b�_�f�� �h�[�t�_�f�Z��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c���d�j�h�\�h�i�h�l�_�j�b�����������������f�e���i�j�h�l�b�\���������������f�e���\���]�j�m�i�i�_���e�b�]�b�j�h�\�Z�g�b�y��

�>�<�D�����S� �����������������I�j�b���w�l�h�f���i�j�_�^�\�Z�j�b�l�_�e�v�g�h�_���i�j�h�r�b�\�Z�g�b�_���k�h�k�m�^�b�k�l�h�]�h���d�h�f�i�e�_�d�k�Z���g�_��

�m�^�e�b�g�y�_�l�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v �h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �g�_�� �m�\�_�e�b�q�b�\�Z�_�l��

�q�Z�k�l�h�l�m �\�u�y�\�e�_�g�b�y���I�O�D�����\���l�h�f���q�b�k�e�_���Z�i�b�d�Z�e�v�g�h�]�h�����b���g�_���m�o�m�^�r�Z�_�l���l�_�f�i�u���b���k�l�_�i�_�g�v��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �w�j�_�d�l�b�e�v�g�h�c�� �b�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�c�� �\�� �j�Z�a�e�b�q�g�u�_�� �k�j�h�d�b��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���i�_�j�b�h�^�Z�����S�!�����������^�e�y���\�k�_�o���i�h�d�Z�a�Z�l�_�e�_�c���� 

�J�_�a�m�e�v�l�Z�l�u�� �g�Z�r�_�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �h�l�e�b�q�Z�x�l�k�y�� �h�l�� �\�u�\�h�^�h�\�� �g�_�d�h�l�h�j�u�o��

�a�Z�j�m�[�_�`�g�u�o���i�m�[�e�b�d�Z�p�b�c�����^�_�f�h�g�k�l�j�b�j�m�x�s�b�o���h�l�j�b�p�Z�l�_�e�v�g�h�_ �\�e�b�y�g�b�_���e�b�]�b�j�h�\�Z�g�b�y��

�>�<�D�� �g�Z�� �h�g�d�h�e�h�]�b�q�_�k�d�b�_�� �b�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �J�I�W���� �=�e�Z�\�g�h�c��

�h�l�e�b�q�b�l�_�e�v�g�h�c�� �h�k�h�[�_�g�g�h�k�l�v�x�� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o�� �j�Z�[�h�l�� �y�\�e�y�_�l�k�y�� �i�j�_�h�[�e�Z�^�Z�x�s�_�_��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �l�_�o�g�b�d�b�� �\�� �b�k�k�e�_�^�m�_�f�u�o�� �d�h�]�h�j�l�Z�o�� �i�Z�p�b�_�g�l�h�\����

�B�g�l�j�Z�n�Z�k�p�b�Z�e�v�g�Z�y�� �Z�i�b�d�Z�e�v�g�Z�y�� �^�b�k�k�_�d�p�b�y�� �\�� �Z�\�Z�k�d�m�e�y�j�g�h�f�� �k�e�h�_�� �f�_�`�^�m�� �i�_�j�_�^�g�_�c��

�i�h�\�_�j�o�g�h�k�l�v�x�� �i�j�h�k�l�Z�l�u�� �b�� �\�_�g�l�j�Z�e�v�g�h�c�� �i�h�\�_�j�o�g�h�k�l�v�x�� �\�_�g�h�a�g�h�]�h�� �d�h�f�i�e�_�d�k�Z��

�y�\�e�y�_�l�k�y�� �l�_�o�g�b�q�_�k�d�b�f�� �i�j�h�^�h�e�`�_�g�b�_�f�� �b�g�l�j�Z�n�Z�k�p�b�Z�e�v�g�h�c�� �e�Z�l�_�j�Z�e�v�g�h�c�� �^�b�k�k�_�d�p�b�b����
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�q�l�h���h�[�_�k�i�_�q�b�\�Z�_�l���f�Z�d�k�b�f�Z�e�v�g�m�x���k�h�o�j�Z�g�g�h�k�l�v���K�G�I�����<���^�Z�g�g�h�f���k�e�m�q�Z�_���e�b�]�b�j�h�\�Z�g�b�_��

�>�<�D�� �k�i�h�k�h�[�g�h�� �\�u�a�\�Z�l�v�� �d�Z�d�� �i�j�y�f�h�_�� �i�h�\�j�_�`�^�_�g�b�_�� �k�l�j�m�d�l�m�j�� �K�G�I���� �l�Z�d�� �b�� �d�h�k�\�_�g�g�h��

�m�o�m�^�r�b�l�v�� �b�o�� �n�m�g�d�p�b�h�g�Z�e�v�g�m�x�� �j�_�Z�[�b�e�b�l�Z�p�b�x�� �a�Z�� �k�q�_�l�� �k�h�a�^�Z�g�b�y�� �b�a�[�u�l�h�q�g�h�c�� �a�h�g�u��

�b�r�_�f�b�b���� �K�� �p�_�e�v�x�� �i�h�^�l�\�_�j�`�^�_�g�b�y�� �^�Z�g�g�h�c�� �]�b�i�h�l�_�a�u�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y��

�p�_�e�_�k�h�h�[�j�Z�a�g�u�f�� �h�p�_�g�d�Z�� �\�e�b�y�g�b�y�� �i�_�j�_�\�y�a�d�b�� �>�<�D�� �g�Z�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_��

�i�h�d�Z�a�Z�l�_�e�b���b���j�_�a�m�e�v�l�Z�l�u���J�I�W���k���g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c���l�_�o�g�b�d�h�c���� 

�<�� �k�j�Z�\�g�b�l�_�e�v�g�u�c�� �i�j�h�k�i�_�d�l�b�\�g�u�c�� �Z�g�Z�e�b�a�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b��

�k�i�h�k�h�[�h�\�� �h�[�j�Z�[�h�l�d�b�� �>�<�D�� �\�d�e�x�q�_�g�h�� ������ �i�Z�p�b�_�g�l�h�\���� �i�_�j�_�g�_�k�r�b�o�� �W�J�I�W�� �k��

�k�h�o�j�Z�g�_�g�b�_�f���h�^�g�h�]�h���b�e�b���h�[�h�b�o���K�G�I�����D�j�b�l�_�j�b�b���\�d�e�x�q�_�g�b�y���b���b�k�d�e�x�q�_�g�b�y�����^�b�a�Z�c�g��

�b�k�k�e�_�^�h�\�Z�g�b�y�� �b�� �d�h�g�l�j�h�e�v�g�u�_�� �l�h�q�d�b�� �b�a�f�_�j�_�g�b�y�� �[�u�e�b�� �Z�g�Z�e�h�]�b�q�g�u�f�b��

�\�u�r�_�h�i�b�k�Z�g�g�h�f�m�� �b�k�k�e�_�^�h�\�Z�g�b�x�� �k�� �w�d�k�l�j�Z�n�Z�k�p�b�Z�e�v�g�h�c�� �W�J�I�W���� �H�[�_�� �b�k�k�e�_�^�m�_�f�u�_��

�]�j�m�i�i�u�� �i�Z�p�b�_�g�l�h�\�� �[�u�e�b�� �k�h�i�h�k�l�Z�\�b�f�u�� �i�h�� �h�k�g�h�\�g�u�f�� �d�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�f��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f���� �h�i�_�j�Z�l�b�\�g�u�f�� �f�_�l�h�^�b�d�Z�f�� �b�� �q�Z�k�l�h�l�_�� �i�j�b�f�_�g�_�g�b�y�� �h�^�g�h- �b��

�^�\�m�o�k�l�h�j�h�g�g�_�c���g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c���l�_�o�g�b�d�b�����l�Z�[�e�b�p�Z������������ 

 

�L�Z�[�e�b�p�Z�����������± �H�[�s�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���[�h�e�v�g�u�o���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o���]�j�m�i�i 

 

�I�h�d�Z�a�Z�l�_�e�v 
�=�j�m�i�i�Z���g�k�J�I�W���k��

�e�b�]�b�j�h�\�Z�g�b�_�f���>�<�D����n=22 

�=�j�m�i�i�Z���g�k�J�I�W���[�_�a��

�e�b�]�b�j�h�\�Z�g�b�y���>�<�D����n=18 
�j 

�<�h�a�j�Z�k�l�����F�_����IQR�������e�_�l 61,0 (57,0-64,0) 63,0 (60,0-66,0) 0,15* 

�M�j�h�\�_�g�v���I�K�:�����F�_����IQR�������g�]���f�e 9,1 (6,3-13,1) 7,6 (5,7-10,2) 0,28* 

�H�[�t�_�f���I�@�����F�_����IQR�������k�f3 44,0 (35,0-60,0) 53,5 (39,0-68,0) 0,45* 

�K�h�o�j�Z�g�_�g�b�_���K�G�I����n (%) 

�M�g�b�e�Z�l�_�j�Z�e�v�g�h�_ 

�;�b�e�Z�l�_�j�Z�e�v�g�h�_ 

 

8 (36,4) 

14 (63,6) 

 

9 (50,0) 

9 (50,0) 

 

0,52** 

0,52** 

�B�k�i�h�e�v�a�h�\�Z�g�b�_���J�_�f�_�k�l�b�i�Z����

�^�Z���g�_�l����n (%) 

 

7 (31,8)/15 (68,2) 

 

4 (22,2)/14 (77,8) 

 

0,72** 

�=�j�Z�^�Z�p�b�y��ISUP, n (%) 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����������]�j�m�i�i�u 

 

14 (63,6) 

7 (31,8) 

1 (4,5) 

0 (0,0) 

 

13 (72,2) 

4 (22,2) 

1 (5,6) 

0 (0,0) 

 

0,74** 

0,72** 

1,0** 

1,0** 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�I�h�d�Z�a�Z�l�_�e�v 
�=�j�m�i�i�Z���g�k�J�I�W���k��

�e�b�]�b�j�h�\�Z�g�b�_�f���>�<�D����n=22 

�=�j�m�i�i�Z���g�k�J�I�W���[�_�a��

�e�b�]�b�j�h�\�Z�g�b�y���>�<�D����n=18 
�j 

�K�l�Z�^�b�y���k�L����n (%) 

�k�L���k 

�k�L���Z 

�k�L���\ 

�k�L���k 

 

13 (59,1) 

4 (18,2) 

3 (13,6) 

2 (9,1) 

 

9 (50,0) 

5 (27,8) 

3 (16,7) 

1 (5,6) 

 

0,75** 

0,71** 

1,0** 

1,0** 

EAU �]�j�m�i�i�Z���j�b�k�d�Z����n (%) 

�G�b�a�d�b�c���j�b�k�d 

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d 

�<�u�k�h�d�b�c���j�b�k�d 

 

14 (63,6) 

6 (27,3) 

2 (9,1) 

 

13 (72,2) 

4 (22,2) 

1 (5,6) 

 

0,74** 

1,0** 

1,0** 

�I�j�b�f�_�q�Z�g�b�_���± * �± �8���d�j�b�l�_�j�b�c���F�Z�g�g�Z-�M�b�l�g�b; ** �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c���N�b�r�_�j�Z. 

 

�K�j�Z�\�g�b�l�_�e�v�g�u�c�� �h�^�g�h�n�Z�d�l�h�j�g�u�c�� �Z�g�Z�e�b�a�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �\��

�b�k�k�e�_�^�m�_�f�u�o�� �]�j�m�i�i�Z�o�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �J�I�W���� �i�j�_�^�k�l�Z�\�e�_�g�g�u�c�� �\�� �l�Z�[�e�b�p�_�� ����������

�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���� �q�l�h�� �e�b�]�b�j�h�\�Z�g�b�_�� �>�<�D�� �i�j�b�\�h�^�b�l�� �d�� �k�g�b�`�_�g�b�x�� �h�[�t�_�f�Z��

�d�j�h�\�h�i�h�l�_�j�b�� �± ������������ �f�e�� �i�j�h�l�b�\�� ������������ �f�e�� �\�� �]�j�m�i�i�_�� �[�_�a�� �i�j�h�r�b�\�Z�g�b�y�� �>�<�D���� �S� ������������

�I�h�� �h�k�l�Z�e�v�g�u�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�� �d�j�b�l�_�j�b�y�f�� �k�j�Z�\�g�_�g�b�y�� �]�j�m�i�i�u�� �k�l�Z�l�b�k�l�b�q�_�k�d�b��

�g�_�� �j�Z�a�e�b�q�Z�e�b�k�v���� �\�� �l�h�f�� �q�b�k�e�_�� �i�h�� �q�Z�k�l�h�l�_�� �\�u�y�\�e�_�g�b�y�� �h�[�s�_�]�h�� �b�� �Z�i�b�d�Z�e�v�g�h�]�h�� �I�O�D����

�:�g�Z�e�b�a�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �^�_�f�h�g�k�l�j�b�j�m�_�l���� �q�l�h��

�i�_�j�_�k�_�q�_�g�b�_�� �>�<�D�� �[�_�a�� �_�]�h�� �e�b�]�b�j�h�\�Z�g�b�y�� �Z�k�k�h�p�b�b�j�h�\�Z�g�h�� �k�� �[�h�e�_�_�� �j�Z�g�g�b�f�� �b�� �i�h�e�g�u�f��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�_�f���w�j�_�d�l�b�e�v�g�h�c���b���d�h�g�l�b�g�_�g�l�g�h�c���n�m�g�d�p�b�c�����L�Z�d�����q�_�j�_�a�������f�_�k�y�p���i�h�k�e�_��

�J�I�W�� �\�� �^�Z�g�g�h�c�� �d�h�]�h�j�l�_�� ������������ �f�m�`�q�b�g�� �b�f�_�e�b�� �w�j�_�d�p�b�x�� �^�h�k�l�Z�l�h�q�g�m�x�� �^�e�y��

�h�k�m�s�_�k�l�\�e�_�g�b�y�� �i�h�e�h�\�h�]�h�� �Z�d�l�Z�� �b�� ������������ �i�Z�p�b�_�g�l�h�\�� �i�h�e�g�h�k�l�v�x�� �m�^�_�j�`�b�\�Z�e�b�� �f�h�q�m����

�< �l�h�� �\�j�_�f�y�� �d�Z�d�� �\�� �i�j�h�l�b�\�h�i�h�e�h�`�g�h�c�� �]�j�m�i�i�_�� �\�� �^�Z�g�g�u�_�� �k�j�h�d�b�� �k�e�m�q�Z�_�\��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �W�N�� �h�l�f�_�q�_�g�h�� �g�_�� �[�u�e�h�� ��p� ������������ �b�� �l�h�e�v�d�h�� ������������ �i�Z�p�b�_�g�l�h�\�� �[�u�e�b��

�i�h�e�g�h�k�l�v�x�� �d�h�g�l�b�g�_�g�l�u�� ��p� �������������� �<�� �^�Z�e�v�g�_�c�r�_�f�� �^�b�g�Z�f�b�d�Z�� �\�h�a�\�j�Z�s�_�g�b�y�� �n�m�g�d�p�b�c��

�\�u�j�Z�\�g�b�\�Z�e�Z�k�v�� �\�� �h�[�_�b�o�� �]�j�m�i�i�Z�o�� �b�� �[�u�e�Z�� �k�h�i�h�k�l�Z�\�b�f�Z�� �\�� �k�j�h�d�b�� �g�Z�[�e�x�^�_�g�b�y�� �q�_�j�_�a��

3, �����b���������f�_�k�y�p�_�\���b���g�_���b�f�_�e�Z���^�h�k�l�h�\�_�j�g�u�o���j�Z�a�e�b�q�b�c�� 
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�L�Z�[�e�b�p�Z�����������± �I�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_���i�h�d�Z�a�Z�l�_�e�b���b�k�k�e�_�^�m�_�f�u�o���]�j�m�i�i���g�k�J�I�W 

 

�I�h�d�Z�a�Z�l�_�e�v 
�=�j�m�i�i�Z���g�k�J�I�W���k��

�e�b�]�b�j�h�\�Z�g�b�_�f���>�<�D����n=22 

�=�j�m�i�i�Z���g�k�J�I�W���[�_�a��

�e�b�]�b�j�h�\�Z�g�b�y���>�<�D����n=18 
�j 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b����

�F�_����IQR�������f�b�g 
140,0 (135,0-155,0) 137,5 (130,0-145,0) 0,25* 

�D�j�h�\�h�i�h�l�_�j�y�����F�_����IQR), �f�e 250,0 (200,0-450,0) 375,0 (350,0-550,0) 0,02* 

�I�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�y����n (%) 1 (4,5) 2 (11,1) 0,58** 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_���h�k�e�h�`�g�_�g�b�y��

�r�d�Z�e�u��EAUiaiC, n (%) 

II  �k�l�_�i�_�g�v 

III  �k�l�_�i�_�g�v 

 

 

0 (0,0)  

1 (4,5) 

 

 

1 (5,6) 

2 (11,1) 

 

 

0,45** 

0,58** 

�H�k�e�h�`�g�_�g�b�y��Clavien-Dindo, n (%) 

I �k�l�_�i�_�g�v 

II  �k�l�_�i�_�g�v 

 

3 (13,6) 

4 (18,2) 

 

2 (11,1) 

4 (22,2) 

 

1,00** 

1,00** 

�K�l�Z�^�b�y��pT, n (%) 

T2 

�L�� 

 

18 (81,8) 

4 (18,2) 

 

15 (83,3) 

3 (16,7) 

 

1,00** 

1,00** 

�I�O�D����n (%) 

�:�i�_�d�k���i�j�h�k�l�Z�l�u 

�<�k�_�]�h 

 

2 (9,1) 

5 (22,7) 

 

1 (5,6) 

4 (22,2) 

 

1,00** 

1,00** 

�<�j�_�f�y���^�h���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���W�N�����F�_��

(IQR�������g�_�^�_�e�b 

 

19,5 (11,0-29,5) 

 

9,0 (3,3-19,0) 

 

0,04* 

�K�h�o�j�Z�g�g�Z�y���W�N�����Q�������� 

�Q�_�j�_�a�������f�_�k�y�p 

�Q�_�j�_�a�������f�_�k�y�p�Z 

�Q�_�j�_�a�������f�_�k�y�p�_�\ 

�Q�_�j�_�a���������f�_�k�y�p�_�\ 

 

0 (0,0) 

4 (18,2) 

8 (36,4) 

12 (54,5) 

 

4 (22,2) 

6 (33,3) 

8 (44,4) 

11 (61,1) 

 

0,03** 

0,30** 

0,75** 

0,75** 

�I�h�e�g�Z�y���d�h�g�l�b�g�_�g�p�b�y����n (%) 

�Q�_�j�_�a�������f�_�k�y�p 

�Q�_�j�_�a�������f�_�k�y�p�Z 

�Q�_�j�_�a�������f�_�k�y�p�_�\ 

�Q�_�j�_�a���������f�_�k�y�p�_�\ 

 

4 (18,2) 

9 (40,9) 

15 (68,2) 

19 (86,4) 

 

9 (50,0) 

12 (66,7) 

13 (72,2) 

17 (94,4) 

 

0,04** 

0,13** 

1,0** 

1,0** 

�I�j�b�f�_�q�Z�g�b�_���± * �± �8���d�j�b�l�_�j�b�c���F�Z�g�g�Z-�M�b�l�g�b; ** �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c���N�b�r�_�j�Z. 



125 
 

�J�_�a�m�e�v�l�Z�l�u�� �i�j�h�\�_�^�_�g�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �\�� �j�Z�a�e�b�q�g�u�o�� �]�j�m�i�i�Z�o�� �k�j�Z�\�g�_�g�b�y��

�J�I�W���k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�����q�l�h���e�b�]�b�j�h�\�Z�g�b�_���>�<�D���i�_�j�_�^���_�]�h �i�_�j�_�k�_�q�_�g�b�_�f���^�h�k�l�h�\�_�j�g�h��

�k�g�b�`�Z�_�l���h�[�t�_�f���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c���d�j�h�\�h�i�h�l�_�j�b�����<�u�i�h�e�g�_�g�b�_���^�Z�g�g�h�]�h���f�Z�g�_�\�j�Z���g�_��

�i�j�b�\�h�^�b�l�� �d�� �m�\�_�e�b�q�_�g�b�x�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �h�i�_�j�Z�p�b�b�� �b�� �q�Z�k�l�h�l�u�� �\�u�y�\�e�_�g�b�y��

�h�[�s�_�]�h�� �b�� �Z�i�b�d�Z�e�v�g�h�]�h�� �I�O�D���� �I�j�b�� �h�k�m�s�_�k�l�\�e�_�g�b�b�� �w�d�k�l�j�Z�n�Z�k�p�b�Z�e�v�g�h�c�� �W�J�I�W��

�i�_�j�_�\�y�a�d�Z���>�<�D���g�_���k�h�i�j�y�`�_�g�Z���k���m�o�m�^�r�_�g�b�_�f���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o���n�m�g�d�p�b�h�g�Z�e�v�g�u�o��

�j�_�a�m�e�v�l�Z�l�h�\���� �<�� �m�k�e�h�\�b�y�o�� �k�h�o�j�Z�g�_�g�b�y�� �K�G�I�� �i�j�_�p�b�a�b�h�g�g�Z�y�� �Z�i�b�d�Z�e�v�g�Z�y�� �^�b�k�k�_�d�p�b�y��

�[�_�a�� �e�b�]�b�j�h�\�Z�g�b�y�� �d�h�f�i�e�_�d�k�Z�� �Z�k�k�h�p�b�b�j�h�\�Z�g�Z�� �k�� �[�h�e�_�_�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�_�c��

�g�_�j�\�g�u�o�� �k�l�j�m�d�l�m�j���� �h�l�\�_�q�Z�x�s�b�o�� �a�Z�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �d�h�g�l�b�g�_�g�l�g�h�c�� �b �w�j�_�d�l�b�e�v�g�h�c��

�n�m�g�d�p�b�c���� �q�l�h�� �i�h�^�l�\�_�j�`�^�Z�_�l�k�y�� �j�_�a�m�e�v�l�Z�l�Z�f�b�� �h�p�_�g�d�b�� �i�h�k�e�_�^�g�b�o�� �\�� �]�j�m�i�i�Z�o��

�k�j�Z�\�g�_�g�b�y�� �q�_�j�_�a�� ���� �f�_�k�y�p�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b���� �H�^�g�Z�d�h�� �\�� �^�Z�e�v�g�_�c�r�_�f�� �^�b�g�Z�f�b�d�Z��

�\�h�a�\�j�Z�s�_�g�b�y�� �n�m�g�d�p�b�c�� �\�u�j�Z�\�g�b�\�Z�e�Z�k�v�� �\�� �h�[�_�b�o�� �]�j�m�i�i�Z�o�� �b�� �[�u�e�Z�� �k�h�i�h�k�l�Z�\�b�f�Z�� �\��

�k�j�h�d�b���g�Z�[�e�x�^�_�g�b�y���q�_�j�_�a�������������b���������f�_�k�y�p�_�\�� 

 

3.3.5 �W�n�n�_�d�l�b�\�g�h�k�l�v���b���[�_�a�h�i�Z�k�g�h�k�l�v���i�j�b�f�_�g�_�g�b�y���l�_�j�e�b�i�j�_�k�k�b�g�Z  

�i�j�b���g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

�D�j�h�\�h�l�_�q�_�g�b�_�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �e�Z�l�_�j�Z�e�v�g�h�c�� �^�b�k�k�_�d�p�b�b�� �\�� �o�h�^�_�� �J�I�W�� �g�Z�b�[�h�e�_�_��

�q�Z�k�l�h�� �\�k�l�j�_�q�Z�_�l�k�y�� �i�j�b�� �k�h�o�j�Z�g�_�g�b�b�� �K�G�I�� �b�� �h�[�m�k�e�h�\�e�_�g�h���f�b�g�b�f�Z�e�v�g�u�f��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �d�h�Z�]�m�e�y�p�b�h�g�g�h�c�� �w�g�_�j�]�b�b�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �]�_�f�h�k�l�Z�a�Z���� �I�h�l�_�g�p�b�Z�e�v�g�h��

�i�_�j�k�i�_�d�l�b�\�g�u�f�� �f�_�l�h�^�h�f�� �d�j�h�\�h�k�[�_�j�_�`�_�g�b�y�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�_��

�i�j�b�f�_�g�_�g�b�_�� �i�j�_�i�Z�j�Z�l�h�\�� �]�j�m�i�i�u�� �k�_�e�_�d�l�b�\�g�u�o�� �Z�]�h�g�b�k�l�h�\���9��-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o��

�j�_�p�_�i�l�h�j�h�\���� �h�[�_�k�i�_�q�b�\�Z�x�s�b�o�� �\�u�j�Z�`�_�g�g�m�x�� �\�Z�a�h�d�h�g�k�l�j�b�d�p�b�x�� �Z�j�l�_�j�b�Z�e�v�g�h�]�h��

�f�b�d�j�h�p�b�j�d�m�e�y�l�h�j�g�h�]�h���[�Z�k�k�_�c�g�Z���h�j�]�Z�g�h�\���b���l�d�Z�g�_�c���[�j�x�r�g�h�c���i�h�e�h�k�l�b���b���f�Z�e�h�]�h���l�Z�a�Z�� 

�K�� �p�_�e�v�x�� �h�p�_�g�d�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �i�j�b�f�_�g�_�g�b�y�� �k�_�e�_�d�l�b�\�g�h�]�h��

�Z�]�h�g�b�k�l�Z���9��-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o���j�_�p�_�i�l�h�j�h�\���L�_�j�e�b�i�j�_�k�k�b�g�Z���^�e�y���m�f�_�g�v�r�_�g�b�y���h�[�t�_�f�Z��

�d�j�h�\�h�i�h�l�_�j�b�� �b�� �^�e�b�l�_�e�v�g�h�k�l�b�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �W�J�I�W�� �k�n�h�j�f�b�j�h�\�Z�g�u�� �^�\�_��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�_�� �]�j�m�i�i�u�� �i�Z�p�b�_�g�l�h�\���� �D�h�g�l�j�h�e�v�g�Z�y�� �]�j�m�i�i�Z�� �g�Z�[�j�Z�g�Z��

�j�_�l�j�h�k�i�_�d�l�b�\�g�h�� �b�� �\�d�e�x�q�Z�e�Z�� ������ �[�h�e�v�g�u�o�� �e�h�d�Z�e�b�a�h�\�Z�g�g�u�f�� �J�I�@���� �i�_�j�_�g�_�k�r�b�o��
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�g�_�j�\�h�k�[�_�j�_�]�Z�x�s�m�x�� �W�J�I�W�� �\�� �i�_�j�b�h�^�� �k�� ���������� �i�h�� ���������� �]�h�^�u�� �[�_�a�� �i�j�b�f�_�g�_�g�b�y��

�Z�]�h�g�b�k�l�h�\�� �9��-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o�� �j�_�p�_�i�l�h�j�h�\���� �<�� �b�k�k�e�_�^�m�_�f�m�x�� �]�j�m�i�i�m�� �i�Z�p�b�_�g�l�h�\��

�i�j�h�k�i�_�d�l�b�\�g�h�� �\�d�e�x�q�_�g�u�� ������ �f�m�`�q�b�g�u�� �k�� �e�h�d�Z�e�b�a�h�\�Z�g�g�u�f�� �J�I�@���� �d�h�l�h�j�u�f�� �\�� ��������-

���������� �]�h�^�Z�o�� �\�u�i�h�e�g�_�g�Z�� �W�J�I�W�� �k�� �k�h�o�j�Z�g�_�g�b�_�f�� �h�^�g�h�]�h�� �b�e�b�� �h�[�h�b�o�� �K�G�I���� �I�Z�p�b�_�g�l�Z�f��

�^�Z�g�g�h�c�� �]�j�m�i�i�u�� �^�e�y�� �m�f�_�g�v�r�_�g�b�y�� �h�[�t�_�f�Z�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b��

�\�g�m�l�j�b�\�_�g�g�h���k�l�j�m�c�g�h���\�\�h�^�b�e�b���i�j�_�i�Z�j�Z�l���b�a���]�j�m�i�i�u���Z�]�h�g�b�k�l�h�\���9��-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o��

�j�_�p�_�i�l�h�j�h�\�� �J�_�f�_�k�l�b�i�Š�� �k �k�h�^�_�j�`�Z�g�b�_�f�� �l�_�j�e�b�i�j�_�k�k�b�g�Z�� �������� �f�]���f�e���� �h�^�g�h�d�j�Z�l�g�h�� �\��

�g�Z�q�Z�e�_�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �\�� �^�h�a�_�� ���������� �f�d�]���� �H�[�_�� �]�j�m�i�i�u�� �[�h�e�v�g�u�o�� �[�u�e�b��

�k�l�Z�l�b�k�l�b�q�_�k�d�b�� �k�h�i�h�k�l�Z�\�b�f�u�� �i�h�� �h�k�g�h�\�g�u�f�� �d�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�f��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f���� �h�[�t�_�f�m�� �\�u�i�h�e�g�_�g�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �f�_�l�h�^�b�d�Z�f�� �^�b�k�k�_�d�p�b�b��

�K�G�I���b���^�h�k�l�b�`�_�g�b�y���]�_�f�h�k�l�Z�a�Z�����l�Z�[�e�b�p�Z������������ 

 

�L�Z�[�e�b�p�Z�����������± �K�j�Z�\�g�b�l�_�e�v�g�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���]�j�m�i�i���b�k�k�e�_�^�h�\�Z�g�b�y 

 

�I�h�d�Z�a�Z�l�_�e�v 
�D�h�g�l�j�h�e�v�g�Z�y���]�j�m�i�i�Z�� 

 n=40 

�B�k�k�e�_�^�m�_�f�Z�y���]�j�m�i�i�Z��

���J�_�f�_�k�l�b�i������n=34 
�j 

�<�h�a�j�Z�k�l�����F�_����IQR�������e�_�l 61,0 (60,0-63,5) 62,5 (59,0-65,0) 0,75* 

�M�j�h�\�_�g�v���I�K�:�����F�_����IQR�������g�]���f�e 8,8 (6,2-11,0) 9,4 (7,5-12,0) 0,33* 

�H�[�t�_�f���i�j�h�k�l�Z�l�u�����F�_����IQR�������f�e 45,0 (35,0-60,0) 46,0 (36,0-58,0) 0,57* 

�=�j�Z�^�Z�p�b�y��ISUP, n (%) 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����������]�j�m�i�i�Z 

 

28 (70,0) 

9 (22,5) 

3 (7,5) 

0 (0) 

 

24 (70,6) 

9 (26,5) 

1 (2,9) 

0 (0) 

 

0,96** 

0,79*** 

0,62*** 

�± 

�K�l�Z�^�b�y���k�L����n (%) 

�k�L���k 

�k�L���Z 

�k�L���\ 

�k�L���k 

 

14 (35,0) 

9 (22,5) 

10 (25,0) 

7 (17,5) 

 

14 (41,3) 

8 (23,5) 

6 (17,6) 

6 (17,6) 

 

0,59** 

1,00*** 

0,57*** 

1,00** 

EAU �]�j�m�i�i�Z���j�b�k�d�Z����n (%) 

�G�b�a�d�b�c���j�b�k�d 

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d 

�<�u�k�h�d�b�c���j�b�k�d 

 

23 (57,5) 

10 (25,0) 

7 (17,5) 

 

20 (58,9) 

8 (23,5) 

6 (17,6) 

 

0,91** 

1,00*** 

1,00*** 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�I�h�d�Z�a�Z�l�_�e�v 
�D�h�g�l�j�h�e�v�g�Z�y���]�j�m�i�i�Z�� 

 n=40 

�B�k�k�e�_�^�m�_�f�Z�y���]�j�m�i�i�Z��

���J�_�f�_�k�l�b�i������n=34 
�j 

�K�h�o�j�Z�g�_�g�b�_���K�G�I����n (%) 

�M�g�b�e�Z�l�_�j�Z�e�v�g�h�_ 

�;�b�e�Z�l�_�j�Z�e�v�g�h�_ 

 

26 (65,0) 

14 (35,0) 

 

23 (67,6) 

11 (32,4) 

 

0,81** 

0,81** 

�K�i�h�k�h�[���i�_�j�_�k�_�q�_�g�b�y���>�<�D����n (%) 

�K���i�j�h�r�b�\�Z�g�b�_�f 

�;�_�a���i�j�h�r�b�\�Z�g�b�y 

 

29 (72,5) 

11 (27,5) 

 

26 (76,5) 

8 (23,5) 

 

0,79*** 

0,79*** 

�I�j�b�f�_�q�Z�g�b�_���± * �± �8���d�j�b�l�_�j�b�c���F�Z�g�g�Z-�M�b�l�g�b; ** �± �O�b-�d�\�Z�^�j�Z�l���I�b�j�k�h�g�Z; *** �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c��

�N�b�r�_�j�Z. 

 

�<���h�[�_�b�o�� �]�j�m�i�i�Z�o�� �[�h�e�v�g�u�o�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�Z�y�� �W�J�I�W�� �\�u�i�h�e�g�y�e�Z�k�v�� �i�h�� �j�Z�g�_�_��

�h�i�b�k�Z�g�g�h�c�� �f�_�l�h�^�b�d�_���� �i�h�^�j�h�[�g�h�� �b�a�e�h�`�_�g�g�h�c�� �\�� �]�e�Z�\�_�� �©�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u 

�b�k�k�e�_�^�h�\�Z�g�b�y�ª���� �>�b�k�k�_�d�p�b�y�� �K�G�I�� �h�k�m�s�_�k�l�\�e�y�e�Z�k�v�� �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h�� �©�o�h�e�h�^�g�u�f�b�ª��

�g�h�`�g�b�p�Z�f�b�� �k�� �f�b�g�b�f�Z�e�v�g�u�f�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �d�h�Z�]�m�e�y�p�b�h�g�g�h�c�� �w�g�_�j�]�b�b���� �=�_�f�h�k�l�Z�a��

�^�h�k�l�b�]�Z�e�k�y�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �d�e�b�i�k��Hem-o-Lok �b�� �l�h�q�_�q�g�h�c�� �Z�j�]�h�g�i�e�Z�a�f�_�g�g�h�c��

�d�h�Z�]�m�e�y�p�b�b���� �I�_�j�_�k�_�q�_�g�b�_�� �>�<�D�� �\�� �[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�_�\�� �h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �k��

�i�j�_�^�\�Z�j�b�l�_�e�v�g�u�f�� �_�]�h�� �i�j�h�r�b�\�Z�g�b�_�f���� �j�_�`�_�� �± �[�_�a�� �e�b�]�b�j�h�\�Z�g�b�y���� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f��

�m�e�v�l�j�Z�a�\�m�d�h�\�h�c���b���[�b�i�h�e�y�j�g�h�c���d�h�Z�]�m�e�y�p�b�b�����<���h�[�_�b�o���b�k�k�e�_�^�m�_�f�u�o���]�j�m�i�i�Z�o���k�e�m�q�Z�_�\��

�i�h�\�j�_�`�^�_�g�b�y�� �d�j�m�i�g�u�o�� �k�h�k�m�^�h�\�� �l�Z�a�Z���� �i�j�b�\�h�^�y�s�b�o�� �d�� �h�[�b�e�v�g�h�f�m�� �d�j�h�\�h�l�_�q�_�g�b�x����

�h�l�f�_�q�_�g�h���g�_���[�u�e�h���� 

�D�e�b�g�b�q�_�k�d�Z�y�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �l�_�j�e�b�i�j�_�k�k�b�g�Z 

�h�p�_�g�b�\�Z�e�Z�k�v�� �i�m�l�_�f�� �k�j�Z�\�g�b�l�_�e�v�g�h�]�h�� �]�j�m�i�i�h�\�h�]�h�� �Z�g�Z�e�b�a�Z�� �h�l�^�_�e�v�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c��

�]�_�f�h�]�j�Z�f�f�u�� �^�h�� �b�� �g�Z�� �i�_�j�\�u�_�� �k�m�l�d�b�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b���� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o��

�i�Z�j�Z�f�_�l�j�h�\�� ���h�[�t�_�f�� �d�j�h�\�h�i�h�l�_�j�b���� �^�e�b�l�_�e�v�g�h�k�l�v�� �h�i�_�j�Z�p�b�b���� �b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c�� �k�h�]�e�Z�k�g�h�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �&�O�D�Y�L�H�Q-�'�L�Q�G�R���� �J�_�a�m�e�v�l�Z�l�u�� �Z�g�Z�e�b�a�Z��

�i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�Z�o�����������b���������� 
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�L�Z�[�e�b�p�Z�����������± �B�k�k�e�_�^�m�_�f�u�_���i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_���i�h�d�Z�a�Z�l�_�e�b���\���]�j�m�i�i�Z�o���k�j�Z�\�g�_�g�b�y 

 

�I�h�d�Z�a�Z�l�_�e�v 
�D�h�g�l�j�h�e�v�g�Z�y��

�]�j�m�i�i�Z����n=40 

�B�k�k�e�_�^�m�_�f�Z�y���]�j�m�i�i�Z��

���J�_�f�_�k�l�b�i������n=34 
�j 

�>�e�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b�����F�_����IQR), 

�f�b�g�� 
145,0 (135,0-155,0) 132,5 (130,0-140,0) 0,0009* 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_���h�k�e�h�`�g�_�g�b�y��

�r�d�Z�e�u���(�$�8�L�D�L�&�����Q�������� 

II  �k�l�_�i�_�g�v 

 

 

1 (2,5)  

 

 

0 (0,0) 

 

 

1,00*** 

�H�[�t�_�f���d�j�h�\�h�i�h�l�_�j�b�����F�_����IQR�������f�e 400,0 (200,0-550,0) 300,0 (200,0-450,0) 0,04* 

�W�j�b�l�j�h�p�b�l�u���^�h���h�i�_�j�Z�p�b�b�����0�“�P����

�u�����������e 
�������“������ �������“������ 0,88** 

�=�_�f�h�]�e�h�[�b�g���^�h���h�i�_�j�Z�p�b�b�� �0�“�P�����]���e �����������“�������� �����������“�������� 0,63** 

�=�_�f�Z�l�h�d�j�b�l���^�h���h�i�_�j�Z�p�b�b�����0�“�P������ ���������“������ ���������“������ 0,20** 

�W�j�b�l�j�h�p�b�l�u���i�h�k�e�_���h�i�_�j�Z�p�b�b�����0�“�P����

�u�����������e 
3,6�“������ �������“������ 0,86** 

�=�_�f�h�]�e�h�[�b�g���i�h�k�e�_���h�i�_�j�Z�p�b�b�����0�“�P�����]���e �����������“������ �����������“������ 0,01** 

�=�_�f�Z�l�h�d�j�b�l���i�h�k�e�_���h�i�_�j�Z�p�b�b�����0�“�P�� % ���������“������ ���������“������ 0,18** 

�I�j�b�f�_�q�Z�g�b�_�� �± * �± �8�� �d�j�b�l�_�j�b�c�� �F�Z�g�g�Z-�M�b�l�g�b; ** �± t-�d�j�b�l�_�j�b�c�� �K�l�v�x�^�_�g�l�Z; *** �± �l�h�q�g�u�c��

�d�j�b�l�_�j�b�c���N�b�r�_�j�Z. 

 

�B�k�o�h�^�g�u�_�� �]�_�f�Z�l�h�e�h�]�b�q�_�k�d�b�_�� �i�h�d�Z�a�Z�l�_�e�b�� �m�� �[�h�e�v�g�u�o�� �h�[�_�b�o�� �]�j�m�i�i��

�k�h�h�l�\�_�l�k�l�\�h�\�Z�e�b�� �g�h�j�f�_�� �b�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �g�_�� �j�Z�a�e�b�q�Z�e�b�k�v���� �G�_�� �h�l�f�_�q�_�g�h�� �k�e�m�q�Z�_�\��

�Z�g�_�f�b�b�����e�_�c�d�h�i�_�g�b�b�����l�j�h�f�[�h�p�b�l�h�i�_�g�b�b���b�e�b���l�j�h�f�[�h�p�b�l�h�a�Z���� 

�J�_�a�m�e�v�l�Z�l�u�� �h�^�g�h�n�Z�d�l�h�j�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l���� �q�l�h�� �\�� �]�j�m�i�i�_��

�i�j�b�f�_�g�_�g�b�y�� �l�_�j�e�b�i�j�_�k�k�b�g�Z �^�h�k�l�h�\�_�j�g�h�� �f�_�g�v�r�_�� �h�[�t�_�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c��

�d�j�h�\�h�i�h�l�_�j�b�����������������f�e���i�j�h�l�b�\���������������f�e���\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_�����S� �������������j�b�k�m�g�h�d 3.9), 

�q�l�h���a�Z�d�h�g�h�f�_�j�g�h���k�h�i�j�h�\�h�`�^�Z�_�l�k�y���[�h�e�_�_���\�u�k�h�d�b�f���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f���i�h�d�Z�a�Z�l�_�e�_�f��

�m�j�h�\�g�y���]�_�f�h�]�e�h�[�b�g�Z���m���^�Z�g�g�u�o���i�Z�p�b�_�g�l�h�\�����������������]���e���i�j�h�l�b�\���������������]���e���\���d�h�g�l�j�h�e�v�g�h�c��

�]�j�m�i�i�_����p� �������������� �L�Z�d�`�_�� �h�l�f�_�q�_�g�h�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�h�_�� �k�g�b�`�_�g�b�_�� �^�e�b�l�_�e�v�g�h�k�l�b��

�h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �\�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �]�j�m�i�i�_�� �������������� �f�b�g�� �i�j�h�l�b�\��

145,0 �f�b�g���\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_����p� �����������������j�b�k�m�g�h�d�������������� 
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�J�b�k�m�g�h�d�������� �± �>�b�Z�]�j�Z�f�f�Z���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c���d�j�h�\�h�i�h�l�_�j�b�� 

�\���d�h�g�l�j�h�e�v�g�h�c���b���b�k�k�e�_�^�m�_�f�h�c���]�j�m�i�i�Z�o 

 

 
 

�J�b�k�m�g�h�d���������� �± �>�b�Z�]�j�Z�f�f�Z���^�e�b�l�_�e�v�g�h�k�l�b���h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z�� 

�\���h�[�_�b�o���]�j�m�i�i�Z�o���k�j�Z�\�g�_�g�b�y 
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�Q�Z�k�l�u�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�� �i�h�[�h�q�g�u�f�� �w�n�n�_�d�l�h�f�� �i�j�_�i�Z�j�Z�l�Z�� �J�_�f�_�k�l�b�i��

�k�h�]�e�Z�k�g�h�� �b�g�k�l�j�m�d�p�b�b�� �i�j�b�f�_�g�_�g�b�y�� �y�\�e�y�_�l�k�y�� �j�b�k�d�� �i�h�\�u�r�_�g�b�y�� �k�b�k�l�_�f�g�h�]�h��

�Z�j�l�_�j�b�Z�e�v�g�h�]�h�� �^�Z�\�e�_�g�b�y���� �q�l�h�� �g�_�`�_�e�Z�l�_�e�v�g�h�� �i�j�b�� �g�Z�e�b�q�b�b�� �k�h�i�m�l�k�l�\�m�x�s�_�c��

�i�Z�l�h�e�h�]�b�b�� �m�� �\�h�a�j�Z�k�l�g�u�o�� �i�Z�p�b�_�g�l�h�\���� �H�^�g�Z�d�h�� �k�h�q�_�l�Z�g�b�_�� �h�[�s�_�c�� �b�� �k�i�b�g�g�h�f�h�a�]�h�\�h�c��

�Z�g�_�k�l�_�a�b�b���\���o�h�^�_���h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z�����k�h�i�j�h�\�h�`�^�Z�x�s�_�_�k�y���\�Z�a�h�i�e�_�]�b�_�c���b��

�]�b�i�h�l�_�g�a�b�_�c���� �d�m�i�b�j�h�\�Z�e�b�� �i�h�l�_�g�p�b�Z�e�v�g�u�c�� �]�b�i�_�j�l�_�g�a�b�\�g�u�c�� �w�n�n�_�d�l�� �i�j�_�i�Z�j�Z�l�Z��

�J�_�f�_�k�l�b�i�� �m�� �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �[�h�e�v�g�u�o���� �K�e�m�q�Z�_�\�� �g�_�d�h�g�l�j�h�e�b�j�m�_�f�h�]�h�� �i�h�\�u�r�_�g�b�y��

�k�b�k�l�_�f�g�h�]�h�� �Z�j�l�_�j�b�Z�e�v�g�h�]�h�� �^�Z�\�e�_�g�b�y�� �\�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �]�j�m�i�i�_�� �h�l�f�_�q�_�g�h�� �g�_��

�[�u�e�h�� 

�<�g�m�l�j�b�\�_�g�g�h�_�� �\�\�_�^�_�g�b�_�� �i�j�_�i�Z�j�Z�l�Z�� �J�_�f�_�k�l�b�i�� �k�h�i�j�h�\�h�`�^�Z�e�h�k�v�� �i�j�_�o�h�^�y�s�_�c��

�[�e�_�^�g�h�k�l�v�x�� �d�h�`�g�u�o�� �i�h�d�j�h�\�h�\���� �k�e�m�q�Z�_�\�� �Z�e�e�_�j�]�b�q�_�k�d�b�o�� �j�_�Z�d�p�b�c�� �g�Z�� �\�\�_�^�_�g�b�_��

�i�j�_�i�Z�j�Z�l�Z�� �g�_�� �h�l�f�_�q�_�g�h���� �<�� �h�[�_�b�o�� �]�j�m�i�i�Z�o�� �[�h�e�v�g�u�o�� �f�Z�d�k�b�f�Z�e�v�g�u�c�� �h�[�t�_�f��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b�� �g�_�� �i�j�_�\�u�r�Z�e�� ���������� �f�e���� �q�l�h�� �i�h�a�\�h�e�b�e�h�� �b�a�[�_�`�Z�l�v��

�g�_�h�[�o�h�^�b�f�h�k�l�b�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �k�b�k�l�_�f�u�� �Z�m�l�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�b��Cell �6�D�Y�H�U�Š�� �b�e�b��

�i�_�j�_�e�b�\�Z�g�b�y���Z�e�e�h�]�_�g�g�h�c���w�j�b�l�j�h�p�b�l�Z�j�g�h�c���f�Z�k�k�u���� 

�K�l�j�Z�o�h�\�h�q�g�u�c�� �^�j�_�g�Z�`�� �\�� �J�_�l�p�b�_�\�h�� �i�j�h�k�l�j�Z�g�k�l�\�h�� �m�k�l�Z�g�Z�\�e�b�\�Z�e�k�y�� �\�� �d�h�g�p�_��

�h�i�_�j�Z�p�b�b�� �m�� �\�k�_�o�� �[�h�e�v�g�u�o���� �<�� �j�Z�g�g�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �i�Z�p�b�_�g�l�Z�f��

�i�j�h�\�h�^�b�e�Z�k�v�� �i�e�Z�g�h�\�Z�y�� �b�g�l�_�g�k�b�\�g�Z�y�� �l�_�j�Z�i�b�y���� �f�h�g�b�l�h�j�b�g�]�� �`�b�a�g�_�g�g�h�� �\�Z�`�g�u�o��

�n�m�g�d�p�b�c���� �d�h�g�l�j�h�e�v�� �e�Z�[�h�j�Z�l�h�j�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �d�j�h�\�b�� �b�� �d�h�e�b�q�_�k�l�\�Z�� �^�j�_�g�Z�`�g�h�]�h��

�h�l�^�_�e�y�_�f�h�]�h�����B�g�n�m�a�b�h�g�g�Z�y���l�_�j�Z�i�b�y���h�k�m�s�_�k�l�\�e�y�e�Z�k�v���i�h���h�[�s�b�f���i�j�Z�\�b�e�Z�f�����K���p�_�e�v�x��

�i�j�h�n�b�e�Z�d�l�b�d�b�� �l�j�h�f�[�h�w�f�[�h�e�b�q�_�k�d�b�o�� �h�k�e�h�`�g�_�g�b�c�� �\�k�_�f�� �i�Z�p�b�_�g�l�Z�f�� �i�j�h�\�h�^�b�e�Z�k�v��

�l�_�j�Z�i�b�y�� �g�b�a�d�h�f�h�e�_�d�m�e�y�j�g�u�f�b�� �]�_�i�Z�j�b�g�Z�f�b�� �k�i�m�k�l�y�� �r�_�k�l�v�� �q�Z�k�h�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b����

�I�j�b���g�Z�e�b�q�b�b���i�h�d�Z�a�Z�g�b�c���^�Z�g�g�Z�y���Z�g�l�b�l�j�h�f�[�h�l�b�q�_�k�d�Z�y���i�j�h�n�b�e�Z�d�l�b�d�Z���\���^�Z�e�v�g�_�c�r�_�f��

�i�j�h�^�h�e�`�Z�e�Z�k�v�� 

�Q�Z�k�l�h�l�Z�� �b�� �i�j�h�n�b�e�v�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c �[�u�e�b�� �k�h�i�h�k�l�Z�\�b�f�u�� �\��

�h�[�_�b�o���]�j�m�i�i�Z�o���[�h�e�v�g�u�o���b���g�_���b�f�_�e�b���^�h�k�l�h�\�_�j�g�u�o���j�Z�a�e�b�q�b�c�����l�Z�[�e�b�p�Z������������ 

�K�j�_�^�g�b�c���d�h�c�d�h-�^�_�g�v�����k�j�h�d�b���k�l�h�y�g�b�y���k�l�j�Z�o�h�\�h�q�g�h�]�h���^�j�_�g�Z�`�Z���b���m�j�_�l�j�Z�e�v�g�h�]�h��

�d�Z�l�_�l�_�j�Z���l�Z�d�`�_���k�l�Z�l�b�k�l�b�q�_�k�d�b���g�_���j�Z�a�e�b�q�Z�e�b�k�v���\���]�j�m�i�i�Z�o���k�j�Z�\�g�_�g�b�y�� 
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�L�Z�[�e�b�p�Z�� �������� �± �Q�Z�k�l�h�l�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �\�� �b�k�k�e�_�^�m�_�f�u�o�� �]�j�m�i�i�Z�o��

�i�h �d�e�Z�k�k�b�n�b�d�Z�p�b�b���&�O�D�Y�L�H�Q-Dindo 

 

�H�k�e�h�`�g�_�g�b�_ 
�D�h�g�l�j�h�e�v�g�Z�y��

�]�j�m�i�i�Z�����Q� 40 

�B�k�k�e�_�^�m�_�f�Z�y���]�j�m�i�i�Z��

���J�_�f�_�k�l�b�i�������Q� 34 

�K�i�h�k�h�[��

�d�h�j�j�_�d�p�b�b�� 
�j�
 

�H�k�e�h�`�g�_�g�b�y���,���k�l�_�i�_�g�b���i�h���r�d�Z�e�_���&�O�D�Y�L�H�Q-Dindo 

�L�j�Z�g�a�b�l�h�j�g�h�_���i�h�\�u�r�_�g�b�_��

�d�j�_�Z�l�b�g�b�g�Z����n (%) 
3 (7,5) 2 (5,9) �>�b�m�j�_�l�b�d�b 1,00 

�=�_�f�Z�l�h�f�Z���b���h�l�_�d���f�h�r�h�g�d�b���b��

�i�h�e�h�\�h�]�h���q�e�_�g�Z����n (%) 
2 (5) 3 (8,8) �G�Z�[�e�x�^�_�g�b�_ 0,66 

�L�j�Z�g�a�b�l�h�j�g�h�_���i�h�\�u�r�_�g�b�_��

�l�j�Z�g�k�Z�f�b�g�Z�a����n (%) 
2 (5,0) 2 (5,9) �G�Z�[�e�x�^�_�g�b�_ 1,00 

�<�u�i�Z�^�_�g�b�_���m�j�_�l�j�Z�e�v�g�h�]�h��

�d�Z�l�_�l�_�j�Z����n (%) 
1 (2,5) 1 (2,9) 

�I�_�j�_�m�k�l�Z�g�h�\�d�Z 

�d�Z�l�_�l�_�j�Z 
1,00 

�H�k�e�h�`�g�_�g�b�y���,I �k�l�_�i�_�g�b���i�h���r�d�Z�e�_���&�O�D�Y�L�H�Q-Dindo 

�=�_�f�Z�l�h�f�Z���\���e�h�`�_���i�j�h�k�l�Z�l�u����n (%) 4 (10) 4 (11,8) �:�g�l�b�[�b�h�l�b�d�b 1,00 

�N�_�[�j�b�e�v�g�Z�y���e�b�o�h�j�Z�^�d�Z����>�����k�m�l������ 

n (%) 
4 (10) 3 (8,8) �:�g�l�b�[�b�h�l�b�d�b 1,00 

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�:���� 

n (%) 
1 (2,5) 1 (2,9) 

�I�j�h�^�e�_�g�g�Z�y��

�d�Z�l�_�l�_�j�b�a�Z�p�b�y�� 

(>�����k�m�l�� 

1,00 

�H�j�o�h�w�i�b�^�b�^�b�f�b�l����n (%) 1 (2,5) 0 (0) �:�g�l�b�[�b�h�l�b�d�b 1,00 

�H�A�F����n (%) 0 (0) 1 (2,9) 
�I�h�\�l�h�j�g�Z�y��

�d�Z�l�_�l�_�j�b�a�Z�p�b�y 
0,46 

�I�j�b�f�_�q�Z�g�b�_���± * �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c���N�b�r�_�j�Z. 

 

�K�e�m�q�Z�_�\�� �i�j�h�^�h�e�`�Z�x�s�_�]�h�k�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �d�j�h�\�h�l�_�q�_�g�b�y�� �h�l�f�_�q�_�g�h�� �g�_��

�[�u�e�h�����M���q�_�l�u�j�_�o���i�Z�p�b�_�g�l�h�\���d�h�g�l�j�h�e�v�g�h�c���b���b�k�k�e�_�^�m�_�f�h�c���]�j�m�i�i����p� �������������i�h���^�Z�g�g�u�f��

�M�A�B�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �\�u�\�y�e�_�g�u�� �]�_�f�Z�l�h�f�u�� �\�� �e�h�`�_�� �m�^�Z�e�_�g�g�h�c���I�@ �h�[�t�_�f�h�f�� �h�l�� ������ �^�h��

30 �f�e�� �<�h�� �\�k�_�o�� �k�e�m�q�Z�y�o�� �i�j�h�\�h�^�b�e�Z�k�v�� �d�h�g�k�_�j�\�Z�l�b�\�g�Z�y�� �l�_�j�Z�i�b�y�� �k�� �i�h�e�h�`�b�l�_�e�v�g�u�f��

�w�n�n�_�d�l�h�f�����k�e�m�q�Z�_�\���g�Z�]�g�h�_�g�b�y���]�_�f�Z�l�h�f���g�_���\�k�l�j�_�q�Z�e�h�k�v�����^�j�_�g�b�j�h�\�Z�g�b�_���b�e�b���j�_�\�b�a�b�y��

�k���k�Z�g�Z�p�b�_�c���g�_���i�h�l�j�_�[�h�\�Z�e�b�k�v���� 

�M�� �^�\�m�o�� �i�Z�p�b�_�g�l�h�\�� �d�h�g�l�j�h�e�v�g�h�c�� �b�� �l�j�_�o�� �[�h�e�v�g�u�o�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �]�j�m�i�i��

(p� ������������ �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �h�l�f�_�q�_�g�u�� �]�_�f�Z�l�h�f�Z�� �b�� �h�l�_�d�� �f�h�r�h�g�d�b��
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�b �i�h�e�h�\�h�]�h�� �q�e�_�g�Z���� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�� �j�Z�a�j�_�r�b�\�r�b�_�k�y�� �b�� �g�_�� �i�h�l�j�_�[�h�\�Z�\�r�b�_��

�f�_�^�b�d�Z�f�_�g�l�h�a�g�h�c�� �l�_�j�Z�i�b�b���� �D�e�b�g�b�q�_�k�d�b�o�� �i�j�b�a�g�Z�d�h�\�� �\�_�g�h�a�g�h�]�h�� �l�j�h�f�[�h�a�Z�� �m��

�i�Z�p�b�_�g�l�h�\���h�[�_�b�o���]�j�m�i�i���g�_���h�l�f�_�q�_�g�h�� 

�J�_�a�x�f�b�j�m�y���� �i�j�b�f�_�g�_�g�b�_�� �k�_�e�_�d�l�b�\�g�h�]�h�� �Z�]�h�g�b�k�l�Z�� �9��-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o��

�j�_�p�_�i�l�h�j�h�\�� �l�_�j�e�b�i�j�_�k�k�b�g�Z �i�j�b�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �W�J�I�W�� �^�h�k�l�h�\�_�j�g�h�� �k�g�b�`�Z�_�l��

�h�[�t�_�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b�� �b�� �^�e�b�l�_�e�v�g�h�k�l�v�� �h�i�_�j�Z�l�b�\�g�h�]�h��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z�����g�_���m�\�_�e�b�q�b�\�Z�y���q�b�k�e�Z���i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�c�� 

 

���������B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�_���i�h�\�j�_�`�^�_�g�b�_���f�h�q�_�l�h�q�g�b�d�Z 
 

�J�_�l�j�h�k�i�_�d�l�b�\�g�u�c�� �Z�g�Z�e�b�a�� �h�i�_�j�Z�p�b�h�g�g�h�c�� �[�Z�a�u���� �\�d�e�x�q�Z�x�s�_�c�� ���������� �J�I�W����

�\�u�y�\�b�e�� ���� �k�e�m�q�Z�_�\�� �������������� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�h�\�j�_�`�^�_�g�b�y�� �m�k�l�v�_�\�� �f�h�q�_�l�h�q�g�b�d�h�\��

�\���l�j�b�]�h�g�Z�e�v�g�h�c���h�[�e�Z�k�l�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y�����M���^�\�m�o�������������������i�Z�p�b�_�g�l�h�\���\�u�i�h�e�g�y�e�Z�k�v��

�j�_�b�f�i�e�Z�g�l�Z�p�b�y�� �b�� �k�l�_�g�l�b�j�h�\�Z�g�b�_�� �f�h�q�_�l�h�q�g�b�d�h�\���� �q�_�l�\�_�j�u�f�� ���������������� �i�h�l�j�_�[�h�\�Z�e�h�k�v��

�k�l�_�g�l�b�j�h�\�Z�g�b�_�� �k�� �i�e�Z�k�l�b�d�h�c�� �m�k�l�v�y�� �f�h�q�_�l�h�q�g�b�d�Z���� �<�� ������ �k�e�m�q�Z�y�o�� ��������������

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �\�u�i�h�e�g�y�e�h�k�v�� �k�l�_�g�l�b�j�h�\�Z�g�b�_�� �f�h�q�_�l�h�q�g�b�d�h�\�� �\�� �k�\�y�a�b�� �k��

�j�Z�k�i�h�e�h�`�_�g�b�_�f�� �b�o�� �m�k�l�v�_�\�� �\�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c�� �[�e�b�a�h�k�l�b�� �d�� �a�h�g�_�� �n�h�j�f�b�j�m�_�f�h�]�h��

�M�<�:�� �\�h�� �b�a�[�_�`�Z�g�b�_�� �b�o �i�j�h�r�b�\�Z�g�b�y�� �b�e�b�� �©�\�\�h�j�Z�q�b�\�Z�g�b�y�ª���� �M�� ������ �i�Z�p�b�_�g�l�h�\��

�k�l�_�g�l�b�j�h�\�Z�g�b�_�� �i�j�h�\�h�^�b�e�h�k�v�� �^�\�m�o�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b���� �m�� ������ �± �h�^�g�h�i�_�l�e�_�\�u�f�b�� �k��

�\�u�\�h�^�h�f���^�b�k�l�Z�e�v�g�u�o���d�h�g�p�h�\���i�h���m�j�_�l�j�_���g�Z�j�m�`�m�����j�b�k�m�g�h�d���������������� 
 

 
 

�J�b�k�m�g�h�d���������� �± �W�l�Z�i�u���l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�h�]�h���k�l�_�g�l�b�j�h�\�Z�g�b�y���i�j�Z�\�h�]�h���f�h�q�_�l�h�q�g�b�d�Z��

�h�^�g�h�i�_�l�e�_�\�u�f���k�l�_�g�l�h�f 
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�N�h�j�f�b�j�h�\�Z�g�b�_�� �M�<�:�� �h�k�m�s�_�k�l�\�e�y�e�b �[�_�a�� �\�_�a�b�d�Z�e�b�a�Z�p�b�b�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h��

�i�m�a�u�j�y�� �i�m�l�_�f�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c�� �Z�^�Z�i�l�Z�p�b�b�� �b�� �k�h�i�h�k�l�Z�\�e�_�g�b�y�� �k�e�b�a�b�k�l�u�o�� �h�[�h�e�h�q�_�d��

�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �f�_�f�[�j�Z�g�h�a�g�h�c�� �q�Z�k�l�b�� �m�j�_�l�j�u���� �H�l�d�Z�a�� �h�l�� �\�_�a�b�d�Z�e�b�a�Z�p�b�b�� �b��

�g�Z�e�h�`�_�g�b�y���\�u�\�h�j�Z�q�b�\�Z�x�s�b�o���r�\�h�\���f�b�g�b�f�b�a�b�j�h�\�Z�e���j�b�k�d�b���\�l�y�`�_�g�b�y���m�k�l�v�_�\���\���a�h�g�m��

�Z�g�Z�k�l�h�f�h�a�Z�� �b�� �\�h�a�g�b�d�g�h�\�_�g�b�y�� �_�]�h�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���� �H�[�s�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z��

�[�h�e�v�g�u�o���h�[�_�b�o���]�j�m�i�i���k�l�_�g�l�b�j�h�\�Z�g�b�y���i�j�_�^�k�l�Z�\�e�_�g�Z���\���l�Z�[�e�b�p�_������������ 

 

�L�Z�[�e�b�p�Z�������������± �H�[�s�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���]�j�m�i�i���b�k�k�e�_�^�h�\�Z�g�b�y 

 

�I�h�d�Z�a�Z�l�_�e�v 
�=�j�m�i�i�Z���^�\�m�o�i�_�l�e�_�\�u�o��

�k�l�_�g�l�h�\����n=11) 

�=�j�m�i�i�Z���h�^�g�h�i�_�l�e�_�\�u�o��

�k�l�_�g�l�h�\����n=15) 
p 

�<�h�a�j�Z�k�l�����F�_����IQR�������e�_�l 66,0 (64,3-69,0) 65,0 (62,3-68,8) 0,43* 

�H�[�t�_�f���i�j�h�k�l�Z�l�u >100 �f�e����n (%) 3 (27,3) 4 (26,7) 1,00** 

�L�M�J�I���w�g�m�d�e�_�Z�p�b�y���\���Z�g�Z�f�g�_�a�_����n (%) 5 (45,5) 7 (46,7) 1,00** 

�E�L���\���Z�g�Z�f�g�_�a�_����n (%) 1 (9,1) 1 (6,7) 1,00** 

�H�i�_�j�Z�l�b�\�g�u�c���^�h�k�l�m�i����n (%) 

�I�h�a�Z�^�b�e�h�g�g�Z�y���J�I�W 

�W�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�Z�y���J�I�W�� 

 

5 (45,5) 

6 (54,5) 

 

5 (33,3) 

10 (66,7) 

 

0,69** 

0,69** 

�<�j�_�f�y���h�i�_�j�Z�p�b�b�����F�_����IQR), �f�b�g 150,0 (141,3-176,3) 165,0 (155,0-170,0) 0,32* 

�H�[�t�_�f���d�j�h�\�h�i�h�l�_�j�b�����F�_����IQR�������f�e 250,0 (200,0-587,5) 300,0 (200,0-475,0) 0,77* 

�K�j�h�d�b���^�j�_�g�b�j�h�\�Z�g�b�y���F�I�����F�_����IQR�������k�m�l�� 11,0 (9,5-16,3) 9,0 (7,25-11,0) 0,04* 

�K�j�h�d�b���k�l�h�y�g�b�y���^�j�_�g�Z�`�Z�����F�_����IQR�������k�m�l�� 4,0 (3,0-10,8) 3,0 (2,25-4,5) 0,03* 

�K�j�_�^�g�b�c���d�h�c�d�h-�^�_�g�v�����F�_����IQR�������k�m�l�� 14,0 (11,25-18,25) 11,0 (9,0-12,75) 0,04* 

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�:����n (%) 4 (36,4) 0 (0,0) 0,02** 

�K�l�_�g�h�a���M�<�:����n (%) 1 (9,1) 1 (6,7) 1,00** 

�I�h�e�g�Z�y���d�h�g�l�b�g�_�g�p�b�y���q�_�j�_�a�������f�_�k�y�p�_�\���� 

n (%) 
6 (54,5) 10 (66,7) 1,00** 

�I�j�b�f�_�q�Z�g�b�_���± * �± �8���d�j�b�l�_�j�b�c���F�Z�g�g�Z-�M�b�l�g�b; **  �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c���N�b�r�_�j�Z. 

 

�K�j�Z�\�g�b�l�_�e�v�g�u�c�� �h�^�g�h�n�Z�d�l�h�j�g�u�c�� �Z�g�Z�e�b�a�� �^�_�f�h�g�k�l�j�b�j�m�_�l���� �q�l�h�� �h�[�_��

�b�k�k�e�_�^�m�_�f�u�_�� �]�j�m�i�i�u�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �k�h�i�h�k�l�Z�\�b�f�u�� �i�h�� �d�e�b�g�b�q�_�k�d�b�f����

�Z�g�Z�f�g�_�k�l�b�q�_�k�d�b�f�� �b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�� �i�h�d�Z�a�Z�l�_�e�y�f�� �b�� �g�_�� �b�f�_�x�l�� �^�h�k�l�h�\�_�j�g�u�o��
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�j�Z�a�e�b�q�b�c���� �<�f�_�k�l�_�� �k���l�_�f�� �Z�g�Z�e�b�a���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l����

�q�l�h�� �\�� �]�j�m�i�i�_�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �h�^�g�h�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�h��

�f�_�g�v�r�_�� �k�j�h�d�b�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� ���������� �k�m�l�h�d�� �i�j�h�l�b�\�� ���������� �k�m�l�h�d�� �\��

�]�j�m�i�i�_�� �d�h�g�l�j�h�e�y����p� ������������ �b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� ���������� �k�m�l�h�d�� �i�j�h�l�b�\�� �������� �k�m�l�h�d����p=0,03), 

�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� ������������ �k�m�l�h�d�� �i�j�h�l�b�\�� ���������� �k�m�l�h�d����p� �������������� �Z��

�l�Z�d�`�_�� �g�b�`�_�� �i�j�h�p�_�g�l�� �j�Z�a�\�b�l�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� ���H�J� ������������ �������>�B���� ��������-

0,98; p=0,02). 

�K�l�_�g�l�b�j�h�\�Z�g�b�_�� �f�h�q�_�l�h�q�g�b�d�h�\�� �\�� �o�h�^�_�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b���i�h�a�\�h�e�y�_�l�� �^�h�k�l�h�\�_�j�g�h��

�h�i�j�_�^�_�e�b�l�v�� �j�Z�k�i�h�e�h�`�_�g�b�_�� �m�k�l�v�_�\���� �m�[�_�^�b�l�v�k�y�� �\�� �p�_�e�h�k�l�g�h�k�l�b�� �k�l�_�g�d�b�� �b��

�i�j�h�o�h�^�b�f�h�k�l�b�� �f�h�q�_�l�h�q�g�b�d�h�\���� �d�h�g�l�j�h�e�b�j�h�\�Z�l�v�� �b�o�� �i�h�e�h�`�_�g�b�_�� �b�� �b�a�[�_�`�Z�l�v��

�i�j�h�r�b�\�Z�g�b�y���b�e�b���\�\�h�j�Z�q�b�\�Z�g�b�y���m�k�l�v�_�\���i�j�b���n�h�j�f�b�j�h�\�Z�g�b�b���M�<�:���� 

�<�� �h�l�e�b�q�b�_�� �h�l�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\�� �^�\�m�o�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b��

�^�j�_�g�b�j�h�\�Z�g�b�_�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �i�h�q�_�d�� �h�^�g�h�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b�� �i�h�a�\�h�e�y�_�l��

�k�h�a�^�Z�l�v�� �©�k�m�o�h�c�ª�� �f�h�q�_�\�h�c�� �i�m�a�u�j�v���� �<�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_�� �f�h�q�Z�� �g�Z�i�j�y�f�m�x�� �b�a�� �e�h�o�Z�g�h�d��

�i�h�q�_�d�� �i�h�� �f�h�q�_�l�h�q�g�b�d�h�\�u�f�� �k�l�_�g�l�Z�f�� �i�h�k�l�m�i�Z�_�l�� �\�� �f�h�q�_�i�j�b�_�f�g�b�d���� �f�b�g�m�y�� �f�h�q�_�\�h�c��

�i�m�a�u�j�v�� �b�� �a�h�g�m�� �M�<�:���� �F�b�g�b�f�Z�e�v�g�h�_�� �d�h�e�b�q�_�k�l�\�h�� �f�h�q�b���� �d�h�l�h�j�h�_�� �f�h�`�_�l�� �i�h�k�l�m�i�b�l�v�� �\��

�i�h�e�h�k�l�v�� �i�m�a�u�j�y�� �\�^�h�e�v�� �h�^�g�h�i�_�l�e�_�\�u�o�� �k�l�_�g�l�h�\���� �Z�^�_�d�\�Z�l�g�h�� �^�j�_�g�b�j�m�_�l�k�y��

�m�k�l�Z�g�h�\�e�_�g�g�u�f���m�j�_�l�j�Z�e�v�g�u�f���d�Z�l�_�l�_�j�h�f���N�h�e�_�y�����N�h�j�f�b�j�h�\�Z�g�b�_���©�k�m�o�h�]�h�ª���f�h�q�_�\�h�]�h��

�i�m�a�u�j�y�� �b�k�d�e�x�q�Z�_�l�� �j�b�k�d�� �i�h�^�l�_�d�Z�g�b�y�� �f�h�q�b�� �\�� �a�h�g�_�� �r�\�h�\�� �M�<�:���� �k�h�a�^�Z�\�Z�y�� �m�j�h�l�_�e�b�x��
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�a�Z�[�j�x�r�b�g�g�h-�l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b���� �;�_�a�� �d�h�g�\�_�j�k�b�b�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�]�h��

�^�h�k�l�m�i�Z�� �^�_�n�_�d�l�� �m�r�b�l�� �f�h�g�h�d�j�b�e�h�\�h�c�� �g�b�l�v�x�� �������� �\�� �i�h�i�_�j�_�q�g�h�f�� �g�Z�i�j�Z�\�e�_�g�b�b�� �k��

�i�h�k�e�_�^�m�x�s�b�f�� �j�_�l�j�h�]�j�Z�^�g�u�f�� �k�l�_�g�l�b�j�h�\�Z�g�b�_�f�� �f�h�q�_�l�h�q�g�b�d�Z���� �I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c��

�i�_�j�b�h�^�� �i�j�h�l�_�d�Z�e�� �]�e�Z�^�d�h���� �i�h�k�e�_�� �m�^�Z�e�_�g�b�y�� �k�l�_�g�l�Z�� �i�j�h�o�h�^�b�f�h�k�l�v�� �f�h�q�_�l�h�q�g�b�d�Z�� �g�_��

�g�Z�j�m�r�_�g�Z�� 
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�I�h�\�j�_�`�^�_�g�b�_�� �a�Z�i�b�j�Z�l�_�e�v�g�h�]�h�� �g�_�j�\�Z�� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �d�h�]�h�j�l�_�� �[�h�e�v�g�u�o��

�h�l�f�_�q�_�g�h���m���i�y�l�b�����������������i�Z�p�b�_�g�l�h�\���± �m���q�_�l�\�_�j�u�o���i�j�b���\�u�i�h�e�g�_�g�b�b���I�J�I�W���������������b���m��

�h�^�g�h�]�h�� �i�j�b�� �W�J�I�W�� �������������� �<�h�� �\�k�_�o�� �k�e�m�q�Z�y�o�� �j�Z�g�_�g�b�_�� �h�[�l�m�j�Z�l�h�j�g�h�]�h�� �g�_�j�\�Z��

�i�j�h�b�a�h�r�e�h�� �g�Z�� �w�l�Z�i�_�� �\�u�i�h�e�g�_�g�b�y�� �l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �b�� �[�u�e�h�� �j�Z�k�i�h�a�g�Z�g�h��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h���� �<�� �q�_�l�u�j�_�o�� �k�e�m�q�Z�y�o�� �b�f�_�e�h�� �f�_�k�l�h�� �i�h�e�g�h�_�� �i�_�j�_�k�_�q�_�g�b�_��

�a�Z�i�b�j�Z�l�_�e�v�g�h�]�h�� �g�_�j�\�Z�� �\�� �o�h�^�_�� �I�J�I�W�� �b�� �\�� �h�^�g�h�f�� �± �l�j�Z�\�f�Z�l�b�q�_�k�d�h�_�� �i�h�\�j�_�`�^�_�g�b�_��

�\�k�e�_�^�k�l�\�b�_�� �h�r�b�[�h�q�g�h�]�h�� �g�Z�e�h�`�_�g�b�y�� �i�e�Z�k�l�b�d�h�\�h�c�� �d�e�b�i�k�u��Hem-o-Lok �i�j�b�� �W�J�I�W����

�D�e�b�i�k�Z�� �[�u�e�Z�� �g�Z�e�h�`�_�g�Z�� �g�Z�� �i�j�h�d�k�b�f�Z�e�v�g�m�x�� �q�Z�k�l�v�� �a�Z�i�b�j�Z�l�_�e�v�g�h�]�h�� �g�_�j�\�Z�� �k�i�j�Z�\�Z�� �\��

�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c�� �[�e�b�a�h�k�l�b�� �d�� �k�l�_�g�d�_�� �g�Z�j�m�`�g�h�c�� �i�h�^�\�a�^�h�r�g�h�c�� �\�_�g�u�� �\�� �i�h�i�u�l�d�_��

�h�k�l�Z�g�h�\�d�b���d�j�h�\�h�l�_�q�_�g�b�y�����<���f�h�f�_�g�l���a�Z�d�j�u�l�b�y���a�Z�f�d�Z���i�e�Z�k�l�b�d�h�\�h�c���d�e�b�i�k�u���h�l�f�_�q�_�g�h��

�j�_�a�d�h�_���k�h�d�j�Z�s�_�g�b�_���f�u�r�p���i�j�Z�\�h�c���g�b�`�g�_�c���d�h�g�_�q�g�h�k�l�b�����<���^�Z�e�v�g�_�c�r�_�f���d�e�b�i�k�Z���[�u�e�Z��

�m�k�i�_�r�g�h�� �m�^�Z�e�_�g�Z�� �k�� �i�h�f�h�s�v�x�� �w�g�^�h�k�d�h�i�b�q�_�k�d�h�]�h�� �^�b�k�k�_�d�l�h�j�Z�� �[�_�a�� �g�_�h�[�o�h�^�b�f�h�k�l�b��

�d�h�g�\�_�j�k�b�b���^�h�k�l�m�i�Z���� 

�<�h�� �\�k�_�o�� �k�e�m�q�Z�y�o�� �i�_�j�_�k�_�q�_�g�b�y�� �h�[�l�m�j�Z�l�h�j�g�h�]�h�� �g�_�j�\�Z�� �\�u�i�h�e�g�y�e�b�� �i�_�j�\�b�q�g�u�c��

�r�h�\�� �k�� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �Z�g�Z�k�l�h�f�h�a�Z�� �d�h�g�_�p-�\-�d�h�g�_�p�� �g�b�l�v�x�� �������� �I�j�h�e�_�g�� ���3�U�R�O�H�Q�H����

Ethicon). 

�<�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �m�� �\�k�_�o�� �i�Z�p�b�_�g�l�h�\�� �j�Z�a�\�b�e�Z�k�v�� �d�e�b�g�b�d�Z��

�g�_�c�j�h�i�Z�l�b�b�� �a�Z�i�b�j�Z�l�_�e�v�g�h�]�h�� �g�_�j�\�Z�� �k�� �g�Z�j�m�r�_�g�b�_�f�� �^�\�b�]�Z�l�_�e�v�g�h�c�� �b�� �q�m�\�k�l�\�b�l�_�e�v�g�h�c��

�b�g�g�_�j�\�Z�p�b�b���� �H�l�f�_�q�Z�e�Z�k�v�� �g�_�\�h�a�f�h�`�g�h�k�l�v�� �i�j�b�\�_�^�_�g�b�y�� �h�l�\�_�^�_�g�g�h�c�� �g�b�`�g�_�c��

�d�h�g�_�q�g�h�k�l�b�� �g�Z�� �k�l�h�j�h�g�_�� �i�h�j�Z�`�_�g�b�y���� �Z�� �l�Z�d�`�_�� �i�Z�j�_�k�l�_�a�b�b�� �b�� �k�g�b�`�_�g�b�_��
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�q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b�� �i�h�� �\�g�m�l�j�_�g�g�_�c�� �i�h�\�_�j�o�g�h�k�l�b�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h�� �[�_�^�j�Z���� �<�k�_�f��

�[�h�e�v�g�u�f���i�j�h�\�h�^�b�e�Z�k�v���g�_�c�j�h�l�j�h�i�g�Z�y���b���n�b�a�b�h�l�_�j�Z�i�b�y���i�h�^���g�Z�[�e�x�^�_�g�b�_�f���g�_�\�j�h�e�h�]�Z��

�b���j�_�Z�[�b�e�b�l�h�e�h�]�Z���d�e�b�g�b�d�b�����Z���\���^�Z�e�v�g�_�c�r�_�f���i�h���f�_�k�l�m���`�b�l�_�e�v�k�l�\�Z���� 

�G�h�j�f�Z�e�b�a�Z�p�b�y�� �n�m�g�d�p�b�b�� �b�� �d�m�i�b�j�h�\�Z�g�b�_�� �k�b�f�i�l�h�f�h�\�� �g�_�c�j�h�i�Z�l�b�b��

�a�Z�i�b�j�Z�l�_�e�v�g�h�]�h�� �g�_�j�\�Z�� �i�j�h�b�a�h�r�e�b�� �m�� �\�k�_�o�� �i�Z�p�b�_�g�l�h�\�� �\�� �j�Z�a�e�b�q�g�u�_�� �k�j�h�d�b��

�g�Z�[�e�x�^�_�g�b�y���� �Q�_�j�_�a�� �l�j�b�� �g�_�^�_�e�b�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �h�l�f�_�q�_�g�h�� �i�h�e�g�h�_�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_��

�n�m�g�d�p�b�b�� �m�� �i�Z�p�b�_�g�l�Z�� �k�� �i�h�\�j�_�`�^�_�g�b�_�f�� �h�[�l�m�j�Z�l�h�j�g�h�]�h�� �g�_�j�\�Z�� �d�e�b�i�k�h�c��Hem-o-Lok. 

�M �[�h�e�v�g�u�o���k���i�h�e�g�u�f���i�_�j�_�k�_�q�_�g�b�_�f���g�_�j�\�Z���b���_�]�h���i�h�k�e�_�^�m�x�s�b�f���r�\�h�f���g�h�j�f�Z�e�b�a�Z�p�b�y��

�n�m�g�d�p�b�b�� �i�j�h�b�k�o�h�^�b�e�Z�� �i�h�k�l�_�i�_�g�g�h�� �b�� �^�e�b�l�_�e�v�g�h���� �I�Z�p�b�_�g�l�u�� �`�Z�e�h�\�Z�e�b�k�v�� �g�Z��

�g�Z�j�m�r�_�g�b�_�� �i�h�o�h�^�d�b���� �a�Z�l�j�m�^�g�_�g�b�y�� �i�j�b�� �i�h�^�t�_�f�_�� �\�\�_�j�o�� �i�h�� �e�_�k�l�g�b�p�_���� �G�Z�� �n�h�g�_��

�i�j�h�\�h�^�b�f�h�c�� �d�h�g�k�_�j�\�Z�l�b�\�g�h�c�� �l�_�j�Z�i�b�b���� �n�b�a�b�q�_�k�d�h�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �k�i�m�k�l�y��

12 �f�_�k�y�p�_�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �m�� �\�k�_�o�� �[�h�e�v�g�u�o�� �h�l�f�_�q�_�g�h�� �i�h�e�g�h�_�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_��

�^�\�b�]�Z�l�_�e�v�g�h�c���b���q�m�\�k�l�\�b�l�_�e�v�g�h�c���n�m�g�d�p�b�c. 
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�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�_�� �i�h�\�j�_�`�^�_�g�b�_�� �d�b�r�_�q�g�b�d�Z�� �h�l�f�_�q�_�g�h�� �m�� �l�j�_�o�� �[�h�e�v�g�u�o��

�����������������i�_�j�_�g�_�k�r�b�o���W�J�I�W���k���j�Z�k�r�b�j�_�g�g�h�c���i�h�^�\�a�^�h�r�g�h-�l�Z�a�h�\�h�c���e�b�f�n�h�^�b�k�k�_�d�p�b�_�c����

�<�� �h�^�g�h�f�� �k�e�m�q�Z�_�� �b�f�_�e�h�� �f�_�k�l�h�� �j�Z�g�_�g�b�_�� �k�l�_�g�d�b�� �i�h�^�\�a�^�h�r�g�h�c�� �d�b�r�d�b�� �i�j�b��

�h�k�m�s�_�k�l�\�e�_�g�b�b�� �^�h�k�l�m�i�Z�� �\�� �[�j�x�r�g�m�x�� �i�h�e�h�k�l�v�� �k�� �i�h�f�h�s�v�x�� ����-�f�f�� �l�j�h�Z�d�Z�j�Z����

�H�k�l�Z�e�v�g�u�_�� �^�\�Z�� �i�h�\�j�_�`�^�_�g�b�y�� �\�h�a�g�b�d�e�b�� �i�j�b�� �f�Z�g�b�i�m�e�y�p�b�y�o�� �\�� �[�j�x�r�g�h�c�� �i�h�e�h�k�l�b����

�j�Z�k�k�_�q�_�g�b�b�� �k�i�Z�_�d�� �b�� �f�h�[�b�e�b�a�Z�p�b�b�� �d�b�r�_�q�g�b�d�Z���� �<�h�� �\�k�_�o�� �k�e�m�q�Z�y�o�� �j�Z�g�_�g�b�y�� �k�l�_�g�d�b��

�d�b�r�d�b���g�h�k�b�e�b���h�]�j�Z�g�b�q�_�g�g�u�c���o�Z�j�Z�d�l�_�j���k���_�^�b�g�b�q�g�u�f���g�Z�j�m�r�_�g�b�_�f���_�_���p�_�e�h�k�l�g�h�k�l�b���± 

�\�� �^�\�m�o�� �k�e�m�q�Z�y�o�� �\�u�y�\�e�_�g�h�� �^�_�k�_�j�h�a�b�j�h�\�Z�g�b�_�� �k�l�_�g�d�b���� �\�� �h�^�g�h�f�� �± �i�h�e�g�h�_�� �\�k�d�j�u�l�b�_��

�i�j�h�k�\�_�l�Z���d�b�r�d�b�����M�k�l�j�Z�g�_�g�b�_���^�_�n�_�d�l�Z���i�j�h�\�h�^�b�e�b �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�b���k���g�Z�e�h�`�_�g�b�_�f��

�h�^�g�h- �b�e�b�� �^�\�m�o�j�y�^�g�u�o�� �r�\�h�\���� �d�h�g�\�_�j�k�b�b�� �^�h�k�l�m�i�Z�� �g�_�� �i�h�l�j�_�[�h�\�Z�e�h�k�v����

�I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �k�h�� �k�l�h�j�h�g�u�� �[�j�x�r�g�h�c�� �i�h�e�h�k�l�b�� �m�� �^�Z�g�g�u�o��

�i�Z�p�b�_�g�l�h�\���g�_���j�Z�a�\�b�e�h�k�v�� 
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�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�_�� �j�Z�g�_�g�b�_�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �h�l�f�_�q�_�g�h�� �\�� ������ ��������������

�k�e�m�q�Z�y�o���b�a�������������\�u�i�h�e�g�_�g�g�u�o���J�I�W�����M���l�j�_�o���[�h�e�v�g�u�o�����������������^�Z�g�g�h�_���h�k�e�h�`�g�_�g�b�_���g�_��

�[�u�e�h�� �j�Z�k�i�h�a�g�Z�g�h�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �b�� �f�Z�g�b�n�_�k�l�b�j�h�\�Z�e�h�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�i�_�j�b�h�^�_�� �k�� �d�e�b�g�b�d�b�� �I�J�K���� �M�� ���� �������������� �i�Z�p�b�_�g�l�h�\�� �^�_�n�_�d�l�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b��

�\�b�a�m�Z�e�b�a�b�j�h�\�Z�g�� �\�� �o�h�^�_�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �_�]�h��

�m�k�l�j�Z�g�_�g�b�_�f�� �\�� �j�Z�a�e�b�q�g�u�o�� �\�Z�j�b�Z�g�l�Z�o���� �H�[�s�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �[�h�e�v�g�u�o�� �k��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�� �j�Z�g�_�g�b�_�f�� �i�j�y�f�h�c�� �d�b�r�d�b���� �i�j�h�\�_�^�_�g�g�h�_�� �e�_�q�_�g�b�_�� �b���_�]�h��

�j�_�a�m�e�v�l�Z�l�u���i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�Z�o�������������b������������ 

 

�L�Z�[�e�b�p�Z�� ���������� �± �I�j�_�^�h�i�_�j�Z�p�b�h�g�g�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �[�h�e�v�g�u�o�� �k�� �i�h�\�j�_�`�^�_�g�b�_�f��

�i�j�y�f�h�c���d�b�r�d�b 

 

�‹��

�i�Z�p�b�_�g�l�Z 

�<�h�a�j�Z�k�l�� 

�e�_�l 

�M�j�h�\�_�g�v���I�K�:����

�g�]���f�e 

�K�m�f�f�Z��

�=�e�b�k�h�g�Z 

�K�l�Z�^�b�y��cT 

(N0M0) 

V �I�@�� 

�f�e 

�B�F�L���� 

�d�]���f2 

1 53 5,1 3+3 �L���k 33 20,3 

2 65 16,5 3+3 �L���k 48 25,0 

3 63 17,3 3+4 �L���k 30 27,1 

4 67 6,2 3+3 �L���Z 34 28,5 

5 66 13,6 3+3 �L���k 25 19,8 

6 64 6,0 3+3 �L���k 35 23,2 

7 61 6,7 3+3 �L��b 40 21,5 

8 59 6,3 3+3 �L���E 88 22,7 

9 73 9,1 3+4 �L��c 126 32,8 

10 59 8,0 3+3 �L1c 95 26,3 

11 68 15,4 4+3 �L���D 90 22,2 

12 70 17,9 4+3 �L��a 75 24,5 
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�L�Z�[�e�b�p�Z�� ���������� �± �I�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �[�h�e�v�g�u�o�� �k�� �i�h�\�j�_�`�^�_�g�b�_�f��

�i�j�y�f�h�c���d�b�r�d�b���b���j�_�a�m�e�v�l�Z�l�u���e�_�q�_�g�b�y 

 

�‹��

�i�Z�p�b�_�g�l�Z 

�<�j�_�f�y���^�h��

�h�i�_�j�Z�p�b�b����

�g�_�^�_�e�b 

�>�h�k�l�m�i 
�K�l�Z�^�b�y��

pT 

�E�h�d�Z�e�b�a�Z�p�b�y�� 

�b���^�b�Z�f�_�l�j��

�^�_�n�_�d�l�Z�����f�f�
 

�K�i�h�k�h�[���m�k�l�j�Z�g�_�g�b�y 
�B�k�o�h�^ 

�\���I�J�K 

1 13 �I�J�I�W �L�� apical, 10 �M�r�b�\�Z�g�b�_�������k�l�h�f�Z�������W�P�K �± 

2 8 �I�J�I�W �L2 apical, 20 �M�r�b�\�Z�g�b�_�������k�l�h�f�Z�������W�P�K �± 

3 7 �I�J�I�W �L�� apical, 10 �M�r�b�\�Z�g�b�_ + 

4 6 �I�J�I�W �L�� apical, 5 �M�r�b�\�Z�g�b�_ �± 

5 10 �I�J�I�W �L3aN1 apical, 15 �M�r�b�\�Z�g�b�_ + 

6 8 �I�J�I�W �L2 �± �G�_���j�Z�k�i�h�a�g�Z�g�h + 

7 9 �W�J�I�W �L2 �± �G�_���j�Z�k�i�h�a�g�Z�g�h + 

8 9 �W�J�I�W �L2 apical, 10 
�M�r�b�\�Z�g�b�_������ 

�[�j�x�r�b�g�g�u�c���]�j�Z�n�l 
�± 

9 7 �W�J�I�W �L3b �± �G�_���j�Z�k�i�h�a�g�Z�g�h + 

10 8 �W�J�I�W �L2 lateral, 10 
�M�r�b�\�Z�g�b�_���� 

 �[�j�x�r�b�g�g�u�c���]�j�Z�n�l 
�± 

11 6 �W�J�I�W �L���D base, 10 
�M�r�b�\�Z�g�b�_������ 

�[�j�x�r�b�g�g�u�c���]�j�Z�n�l 
�± 

12 8 �W�J�I�W �L��b apical, 5 
�M�r�b�\�Z�g�b�_������ 

�[�j�x�r�b�g�g�u�c���]�j�Z�n�l 
�± 

�I�j�b�f�_�q�Z�g�b�_���± * �± �e�h�d�Z�e�b�a�Z�p�b�y���^�_�n�_�d�l�Z���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b����apical �± �\���i�j�h�_�d�p�b�b���Z�i�_�d�k�Z���I�@�� 

lateral �± �\�� �h�[�e�Z�k�l�b�� �k�h�k�m�^�b�k�l�h-�g�_�j�\�g�h�]�h�� �i�m�q�d�Z; base �± �\�� �h�[�e�Z�k�l�b�� �h�k�g�h�\�Z�g�b�y�� �I�@�� �b�� �k�_�f�_�g�g�u�o��

�i�m�a�u�j�v�d�h�\�� 

 

�I�h�\�j�_�`�^�_�g�b�_���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���\�k�l�j�_�q�Z�e�h�k�v���d�Z�d���i�j�b���h�l�d�j�u�l�h�f���^�h�k�l�m�i�_��

�������k�e�m�q�Z�_�\�������l�Z�d���b���i�j�b���w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�f���������k�e�m�q�Z�_�\�������<���o�h�^�_���I�J�I�W���j�Z�g�_�g�b�_��

�i�j�y�f�h�c�� �d�b�r�d�b�� �\�h�� �\�k�_�o�� �k�e�m�q�Z�y�o�� �b�f�_�e�h�� �f�_�k�l�h�� �g�Z�� �w�l�Z�i�_�� �^�b�k�k�_�d�p�b�b�� �a�Z�^�g�_�c��

�i�h�\�_�j�o�g�h�k�l�b�� �Z�i�b�d�Z�e�v�g�h�c�� �q�Z�k�l�b���I�@���� �<�� �^�Z�g�g�h�f �k�e�m�q�Z�_�� �q�j�_�a�f�_�j�g�Z�y�� �l�j�Z�d�p�b�y�� �Z�i�_�d�k�Z��

�i�j�b�\�h�^�b�l�� �d�� �i�h�^�l�y�]�b�\�Z�g�b�x�� �\�\�_�j�o�� �i�_�j�_�^�g�_�c�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �b�� �j�b�k�d�m�� �_�_��

�i�h�\�j�_�`�^�_�g�b�y�� �i�j�b�� �i�j�h�\�_�^�_�g�b�b�� �^�b�k�k�_�d�l�h�j�Z�� �i�h�^�� �a�Z�^�g�_�c�� �i�h�e�m�h�d�j�m�`�g�h�k�l�v�x��
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�f�_�f�[�j�Z�g�h�a�g�h�c�� �q�Z�k�l�b�� �m�j�_�l�j�u�� �e�b�[�h�� �i�j�b���i�Z�e�v�p�_�\�h�c���^�b�k�k�_�d�p�b�b���\�� �k�e�h�_�� �f�_�`�^�m���a�Z�^�g�_�c��

�i�h�\�_�j�o�g�h�k�l�v�x �i�j�h�k�l�Z�l�u���b���i�_�j�_�^�g�_�c���k�l�_�g�d�h�c���d�b�r�d�b���� 

�I�j�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�f�� �\�g�_�[�j�x�r�b�g�g�h�f�� �^�h�k�l�m�i�_�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h��

�j�Z�k�i�h�a�g�Z�g�g�u�_���^�_�n�_�d�l�u���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���m���^�\�m�o���i�Z�p�b�_�g�l�h�\���e�h�d�Z�e�b�a�h�\�Z�e�b�k�v���\��

�i�j�h�_�d�p�b�b���Z�i�_�d�k�Z���I�@�����i�h���h�^�g�h�f�m���± �\���h�[�e�Z�k�l�b���i�j�Z�\�h�]�h���K�G�I���b���k�_�f�_�g�g�u�o���i�m�a�u�j�v�d�h�\�� 

�K�l�Z�l�b�k�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �b�� �i�h�b�k�d�� �i�j�_�^�b�d�l�h�j�h�\�� �i�h�\�j�_�`�^�_�g�b�y�� �i�j�y�f�h�c�� �d�b�r�d�b�� �\���o�h�^�_��

�J�I�W�� �g�_�� �\�u�y�\�b�e�� �^�h�k�l�h�\�_�j�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �\�\�b�^�m�� �g�_�a�g�Z�q�b�l�_�e�v�g�h�]�h�� �q�b�k�e�Z�� �k�e�m�q�Z�_�\����

�<�f�_�k�l�_�� �k�� �l�_�f�� �i�j�h�k�e�_�`�b�\�Z�_�l�k�y�� �l�_�g�^�_�g�p�b�y���� �q�l�h�� �i�Z�p�b�_�g�l�u�� �k�� �g�_�^�h�k�l�Z�l�h�q�g�h�c�� �b�e�b��

�g�h�j�f�Z�e�v�g�h�c�� �f�Z�k�k�h�c�� �l�_�e�Z�� ���B�F�L �������������� �Z�k�l�_�g�b�q�_�k�d�h�]�h�� �l�_�e�h�k�e�h�`�_�g�b�y�� �\�o�h�^�y�l�� �\��

�]�j�m�i�i�m�� �i�h�\�u�r�_�g�g�h�]�h�� �j�b�k�d�Z�� �j�Z�g�_�g�b�y�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �\�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �^�h�k�l�m�i�Z���� �W�l�h�� �f�h�`�_�l�� �[�u�l�v�� �h�[�m�k�e�h�\�e�_�g�h�� �h�l�k�m�l�k�l�\�b�_�f�� �\�u�j�Z�`�_�g�g�h�c��

�i�Z�j�Z�j�_�d�l�Z�e�v�g�h�c�� �`�b�j�h�\�h�c�� �d�e�_�l�q�Z�l�d�b�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_�� �f�_�`�^�m�� �d�b�r�d�h�c�� �b�� �a�Z�^�g�_�c��

�i�h�\�_�j�o�g�h�k�l�v�x�� �i�j�h�k�l�Z�l�u���� �q�l�h�� �g�_�k�_�l�� �j�b�k�d�� �i�h�l�_�j�b�� �g�_�h�[�o�h�^�b�f�h�]�h�� �k�e�h�y�� �^�b�k�k�_�d�p�b�b�� �b��

�l�j�Z�\�f�Z�l�b�a�Z�p�b�b�� �k�l�_�g�d�b�� �d�b�r�d�b���� �L�Z�d�`�_�� �k�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �i�j�b�� �h�k�m�s�_�k�l�\�e�_�g�b�b��

�h�l�d�j�u�l�h�]�h�� �^�h�k�l�m�i�Z�� �i�Z�e�v�p�_�\�Z�y�� �f�h�[�b�e�b�a�Z�p�b�y�� �Z�i�_�d�k�Z���I�@ �f�Z�e�h�]�h�� �h�[�t�_�f�Z�� ������-������ �f�e����

�i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �g�Z�b�[�h�e�_�_�� �m�y�a�\�b�f�h�c�� �f�Z�g�b�i�m�e�y�p�b�_�c�� �\�� �i�e�Z�g�_�� �\�h�a�f�h�`�g�h�]�h�� �j�Z�g�_�g�b�y��

�i�j�y�f�h�c�� �d�b�r�d�b���� �<�� �g�Z�r�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �i�y�l�v�� �i�Z�p�b�_�g�l�h�\�� �b�a�� �r�_�k�l�b�� �]�j�m�i�i�u�� �I�J�I�W��

�b�f�_�e�b�� �h�[�t�_�f�� �I�@ �”������ �f�e���� �G�Z�i�j�h�l�b�\���� �i�j�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�f�� �^�h�k�l�m�i�_�� �b�a��

�r�_�k�l�b�� �i�h�\�j�_�`�^�_�g�b�c�� �d�b�r�d�b�� �\�� �i�y�l�b�� �k�e�m�q�Z�y�o�� �J�I�W�� �\�u�i�h�e�g�y�e�Z�k�v�� �m�� �i�Z�p�b�_�g�l�h�\�� �k��

�h�[�t�_�f�h�f�� �I�@ �!������ �f�e���� �q�l�h���� �\�_�j�h�y�l�g�h���� �a�Z�l�j�m�^�g�y�e�h�� �f�h�[�b�e�b�a�Z�p�b�x�� �b�� �Z�^�_�d�\�Z�l�g�m�x��

�l�j�Z�d�p�b�x���i�h�k�e�_�^�g�_�c���i�j�b���h�k�m�s�_�k�l�\�e�_�g�b�b���a�Z�^�g�_�c���b���e�Z�l�_�j�Z�e�v�g�h�c���^�b�k�k�_�d�p�b�b�� 

�>�b�Z�]�g�h�k�l�b�d�Z���^�_�n�_�d�l�Z���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b�����h�i�j�_�^�_�e�_�g�b�_���_�]�h���e�h�d�Z�e�b�a�Z�p�b�b���b��

�j�Z�a�f�_�j�h�\�� �i�j�h�\�h�^�b�e�Z�k�v�� �i�m�l�_�f�� �i�Z�e�v�p�_�\�h�]�h�� �j�_�d�l�Z�e�v�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �b��

�i�m�a�u�j�v�d�h�\�h�]�h���l�_�k�l�Z�����<���h�^�g�h�f���k�e�m�q�Z�_�����‹ ���������i�h�\�j�_�`�^�_�g�b�_���k�l�_�g�d�b���\�u�y�\�e�_�g�h���l�h�e�v�d�h��

�i�h���j�_�a�m�e�v�l�Z�l�Z�f���i�m�a�u�j�v�d�h�\�h�]�h���l�_�k�l�Z�����j�b�k�m�g�h�d��������������  

�<�h�� �\�k�_�o�� �k�e�m�q�Z�y�o�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �j�Z�k�i�h�a�g�Z�g�g�h�]�h�� �j�Z�g�_�g�b�y�� �k�l�_�g�d�b�� �i�j�y�f�h�c��

�d�b�r�d�b�� �\�� �d�h�g�p�_�� �h�i�_�j�Z�p�b�b�� �\�u�i�h�e�g�y�e�b�� �^�b�\�m�e�v�k�b�x�� �Z�g�m�k�Z���� �<�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�i�_�j�b�h�^�_�� �[�h�e�v�g�u�_�� �g�Z�o�h�^�b�e�b�k�v�� �g�Z�� �s�Z�^�y�s�_�c�� �Z�[�k�h�j�[�b�j�m�_�f�h�c�� �^�b�_�l�_���� �i�h�e�m�q�Z�e�b��

�Z�g�l�b�[�Z�d�l�_�j�b�Z�e�v�g�m�x���l�_�j�Z�i�b�x���i�h���j�_�a�m�e�v�l�Z�l�Z�f���i�h�k�_�\�h�\���f�h�q�b�� 
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�J�b�k�m�g�h�d���������� �± �I�h�e�h�`�b�l�_�e�v�g�u�c���i�m�a�u�j�v�d�h�\�u�c���l�_�k�l�� 

�i�j�b���g�Z�e�b�q�b�b���^�_�n�_�d�l�Z���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b 

 

�M�� �i�_�j�\�u�o�� �^�\�m�o�� �i�Z�p�b�_�g�l�h�\�� �k�� �j�Z�g�_�g�b�_�f �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �\�u�i�h�e�g�y�e�b 

�m�r�b�\�Z�g�b�_�� �^�_�n�_�d�l�Z�� �^�\�m�o�j�y�^�g�u�f�� �i�h�i�_�j�_�q�g�u�f�� �r�\�h�f�� �\�b�d�j�b�e�h�\�h�c �g�b�l�v�x����

�^�h�i�h�e�g�b�l�_�e�v�g�h�� �\�u�\�h�^�b�e�b�� �k�b�]�f�h�k�l�h�f�m�� �b�� �g�Z�d�e�Z�^�u�\�Z�e�b �W�P�K���� �I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c��

�i�_�j�b�h�^�� �i�j�h�l�_�d�Z�e�� �]�e�Z�^�d�h���� �I�J�K�� �b�e�b�� �b�g�n�_�d�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �g�_�� �j�Z�a�\�b�e�h�k�v����

�A�Z�d�j�u�l�b�_�� �k�b�]�f�h�k�l�h�f�u�� �b�� �m�^�Z�e�_�g�b�_�� �W�P�K�� �\�u�i�h�e�g�_�g�h�� �q�_�j�_�a�� ���� �b�� ���� �g�_�^�_�e�v����

�k�h�h�l�\�_�l�k�l�\�_�g�g�h���� 

�K�e�_�^�m�x�s�b�f���l�j�_�f���i�Z�p�b�_�g�l�Z�f���]�j�m�i�i�u���h�l�d�j�u�l�h�c���o�b�j�m�j�]�b�b���\�u�i�h�e�g�y�e�b �l�h�e�v�d�h��

�^�\�m�o�j�y�^�g�h�_�� �m�r�b�\�Z�g�b�_�� �\�u�y�\�e�_�g�g�h�]�h�� �^�_�n�_�d�l�Z�� �\�b�d�j�b�e�h�\�h�c�� �g�b�l�v�x�� �\�� �i�h�i�_�j�_�q�g�h�f��

�g�Z�i�j�Z�\�e�_�g�b�b�����D�h�e�h�k�l�h�f�b�x �b���W�P�K���g�_���\�u�i�h�e�g�y�e�b�����<���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_���m��

�^�\�m�o�� �b�a�� �l�j�_�o�� �i�Z�p�b�_�g�l�h�\�� �j�Z�a�\�b�e�Z�k�v�� �d�e�b�g�b�d�Z�� �b�g�n�_�d�p�b�h�g�g�h�]�h�� �\�h�k�i�Z�e�_�g�b�y�� �\�� �f�Z�e�h�f��

�l�Z�a�m�� �k�� �b�k�o�h�^�h�f�� �\�� �I�J�K���� �>�Z�g�g�u�f�� �[�h�e�v�g�u�f�� �\�u�i�h�e�g�_�g�u�� �j�_�\�b�a�b�y���� �k�Z�g�Z�p�b�y�� �b��

�^�j�_�g�b�j�h�\�Z�g�b�_�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �k�� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �i�h�^�\�_�k�g�h�c�� �k�b�]�f�h�k�l�h�f�u�� �b��

�p�b�k�l�h�k�l�h�f�b�_�c�� �g�Z�� ����-�_�� �b�� ����-�_�� �k�m�l�d�b���� �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �K�� �p�_�e�v�x�� �m�k�l�j�Z�g�_�g�b�y�� �I�J�K��

�i�_�j�\�u�c�� �i�Z�p�b�_�g�l�� ���‹ ������ �i�_�j�_�g�_�k�� �j�_�d�h�g�k�l�j�m�d�l�b�\�g�m�x�� �h�i�_�j�Z�p�b�x�� �k�� �b�g�l�_�j�i�h�a�b�p�b�_�c��

�e�h�k�d�m�l�Z��m. gracilis �i�j�h�f�_�`�g�h�k�l�g�u�f�� �^�h�k�l�m�i�h�f�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �a�Z�d�j�u�l�b�_�f��

�k�b�]�f�h�k�l�h�f�u�� �b�� �W�P�K�� �q�_�j�_�a�� ���� �f�_�k�y�p�Z���� �M�� �\�l�h�j�h�]�h�� �i�Z�p�b�_�g�l�Z�� ���‹ ������ �h�l�f�_�q�_�g�h�� �j�Z�g�g�_�_��
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�i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�_�� �a�Z�[�h�e�_�\�Z�g�b�y�� �k�� �f�g�h�`�_�k�l�\�_�g�g�u�f�� �f�_�l�Z�k�l�Z�a�b�j�h�\�Z�g�b�_�f���� �K�b�f�i�l�h�f�u��

�I�J�K�� �k�h�o�j�Z�g�y�e�b�k�v���� �d�h�e�h�k�l�h�f�Z�� �b�� �W�P�K�� �a�Z�d�j�u�l�u�� �g�_�� �[�u�e�b���� �Q�_�j�_�a�� ���� �f�_�k�y�p�_�\�� �i�h�k�e�_��

�h�i�_�j�Z�p�b�b���g�Z�k�l�m�i�b�e�Z���k�f�_�j�l�v���[�h�e�v�g�h�]�h���h�l���i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y���J�I�@���� 

�<�� �]�j�m�i�i�_�� �[�h�e�v�g�u�o�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �\�g�_�[�j�x�r�b�g�g�h�]�h�� �^�h�k�l�m�i�Z�� �m��

�q�_�l�\�_�j�u�o���i�Z�p�b�_�g�l�h�\�����‹ 8, 10, 11, ���������m�k�l�j�Z�g�_�g�b�_���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h���\�u�y�\�e�_�g�g�h�]�h��

�i�h�\�j�_�`�^�_�g�b�y �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �i�j�h�\�h�^�b�e�b �i�h�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�c�� �\�� �d�e�b�g�b�d�_��

�f�_�l�h�^�b�d�_�� �k�� �^�\�m�o�j�y�^�g�u�f�� �r�\�h�f�� �^�_�n�_�d�l�Z�� �\�� �i�h�i�_�j�_�q�g�h�f�� �g�Z�i�j�Z�\�e�_�g�b�b�� �b��

�^�h�i�h�e�g�b�l�_�e�v�g�u�f�� �m�d�j�_�i�e�_�g�b�_�f�� �j�Z�g�_�\�h�c�� �a�h�g�u�� �l�j�_�o�k�e�h�c�g�u�f�� �]�j�Z�n�l�h�f�� �[�j�x�r�b�g�u����

�k�h�k�l�h�y�s�b�f�� �b�a���i�Z�j�b�_�l�Z�e�v�g�h�c�� �[�j�x�r�b�g�u���� �i�j�_�^�[�j�x�r�b�g�g�h�c�� �d�e�_�l�q�Z�l�d�b���b�� �i�h�i�_�j�_�q�g�h�c��

�n�Z�k�p�b�b�����\�a�y�l�u�f���k���i�_�j�_�^�g�_�c���[�j�x�r�g�h�c���k�l�_�g�d�b���� 

�B�a�\�_�k�l�g�h�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �]�j�Z�n�l�h�\�� �i�Z�j�b�_�l�Z�e�v�g�h�c��

�[�j�x�r�b�g�u���m���`�b�\�h�l�g�u�o���k���p�_�e�v�x���j�_�d�h�g�k�l�j�m�d�p�b�b���d�j�m�i�g�u�o���k�h�k�m�^�h�\�����<���b�k�k�e�_�^�h�\�Z�g�b�y�o��

�i�j�b�\�h�^�y�l�k�y���m�k�i�_�r�g�u�_���j�_�a�m�e�v�l�Z�l�u���k�_�d�p�b�h�g�g�u�o���w�d�k�i�_�j�b�f�_�g�l�h�\���b���m�l�\�_�j�`�^�Z�_�l�k�y�����q�l�h��

�g�_�k�f�h�l�j�y�� �g�Z�� �l�h���� �q�l�h�� �m�q�Z�k�l�d�b �[�j�x�r�b�g�u�� �l�_�j�y�x�l�� �d�j�h�\�h�k�g�Z�[�`�_�g�b�_�� �i�j�b�� �b�o��

�f�h�[�b�e�b�a�Z�p�b�b���� �k�� �l�_�q�_�g�b�_�f�� �\�j�_�f�_�g�b�� �h�g�b�� �g�_�� �l�h�e�v�d�h�� �g�_�� �j�Z�k�k�Z�k�u�\�Z�x�l�k�y���� �g�h�� �b��

�i�h�e�g�h�k�l�v�x�� �a�Z�f�_�s�Z�x�l�� �j�Z�g�_�_�� �i�h�\�j�_�`�^�_�g�g�u�_�� �l�d�Z�g�b�� �i�m�l�_�f�� �k�h�a�^�Z�g�b�y�� �n�b�[�j�h�a�g�h-

�w�i�b�l�_�e�b�Z�e�v�g�h�c���h�[�h�e�h�q�d�b���>112, 134, 188].  

�F�_�l�h�^�b�d�Z�� �h�i�_�j�Z�p�b�b�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �k�e�_�^�m�x�s�_�f���� �I�j�b�� �\�u�y�\�e�_�g�b�b�� �^�_�n�_�d�l�Z��

�k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b�����j�b�k�m�g�h�d����������, �:�����i�j�h�b�a�\�h�^�b�l�k�y���_�]�h���m�r�b�\�Z�g�b�_���\���i�h�i�_�j�_�q�g�h�f��

�g�Z�i�j�Z�\�e�_�g�b�b�� �^�\�m�o�j�y�^�g�u�f�� �r�\�h�f�� �j�Z�k�k�Z�k�u�\�Z�x�s�_�c�k�y�� �g�b�l�v�x�� ���j�b�k�m�g�h�d�� ��������, �;������

�>�h�i�h�e�g�b�l�_�e�v�g�h�� �k�� �i�_�j�_�^�g�_�c�� �[�j�x�r�g�h�c�� �k�l�_�g�d�b�� �]�h�l�h�\�y�l�� �l�j�_�o�k�e�h�c�g�u�c�� �]�j�Z�n�l����

�k�h�k�l�h�y�s�b�c�� �b�a�� �i�Z�j�b�_�l�Z�e�v�g�h�c�� �[�j�x�r�b�g�u���� �i�j�_�^�[�j�x�r�b�g�g�h�c�� �d�e�_�l�q�Z�l�d�b�� �b�� �i�h�i�_�j�_�q�g�h�c��

�n�Z�k�p�b�b�� �g�Z�� ���� �k�f�� �i�j�_�\�u�r�Z�x�s�b�c�� �j�Z�a�f�_�j�u�� �^�_�n�_�d�l�Z�� ���j�b�k�m�g�h�d�� ��������, �<������ �i�h�k�e�_�� �q�_�]�h��

�[�j�x�r�b�g�g�h�c���k�l�h�j�h�g�h�c���]�j�Z�n�l�Z���m�d�j�u�\�Z�x�l���a�h�g�m���r�\�Z���^�_�n�_�d�l�Z���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���b��

�n�b�d�k�b�j�m�x�l�� �d�� �g�_�c�� �h�^�b�g�h�q�g�u�f�b�� �j�Z�k�k�Z�k�u�\�Z�x�s�b�f�b�k�y�� �r�\�Z�f�b�� ���j�b�k�m�g�h�d�� ��������, �=������

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �f�u�� �^�h�k�l�b�]�Z�_�f�� �m�d�j�_�i�e�_�g�b�y�� �h�[�e�Z�k�l�b�� �r�\�Z�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b����

�k�h�a�^�Z�\�Z�y���^�h�i�h�e�g�b�l�_�e�v�g�m�x���a�Z�s�b�l�m���b���i�j�_�i�y�l�k�l�\�m�y���n�h�j�f�b�j�h�\�Z�g�b�x���I�J�K���� 
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�:���± �\�b�a�m�Z�e�b�a�Z�p�b�y���a�h�g�u���^�_�n�_�d�l�Z�����m�d�Z�a�Z�g�Z �k�b�g�_�c���k�l�j�_�e�d�h�c�����;���± �^�\�m�o�j�y�^�g�h�_���m�r�b�\�Z�g�b�_���^�_�n�_�d�l�Z��

�\�b�d�j�b�e�h�\�h�c���g�b�l�v�x�����<���± �a�Z�[�h�j���[�j�x�r�b�g�g�h�]�h���]�j�Z�n�l�Z���k���i�_�j�_�^�g�_�c���[�j�x�r�g�h�c���k�l�_�g�d�b���� 

�=���± �n�b�d�k�Z�p�b�y���]�j�Z�n�l�Z���i�h�\�_�j�o���a�h�g�u���r�\�Z���^�_�n�_�d�l�Z���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b. 
 

�J�b�k�m�g�h�d���������� �± �W�l�Z�i�u���m�k�l�j�Z�g�_�g�b�y���^�_�n�_�d�l�Z���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b 

 

�K���w�l�h�c �p�_�e�v�x���\���d�e�b�g�b�q�_�k�d�h�c���i�j�Z�d�l�b�d�_���g�_�j�_�^�d�h���b�k�i�h�e�v�a�m�x�l���f�h�[�b�e�b�a�h�\�Z�g�g�m�x��

�i�j�y�^�v�� �[�h�e�v�r�h�]�h�� �k�Z�e�v�g�b�d�Z�� �>237�@���� �H�^�g�Z�d�h�� �k�i�h�k�h�[�� �b�f�_�_�l�� �k�\�h�b�� �h�]�j�Z�g�b�q�_�g�b�y�� �b�� �q�Z�k�l�h��

�l�j�m�^�g�h�� �j�_�Z�e�b�a�m�_�f���� �L�Z�d���� �i�j�b�� �i�j�h�f�_�`�g�h�k�l�g�h�c�� �J�I�W�� �f�h�[�b�e�b�a�Z�p�b�y�� �k�Z�e�v�g�b�d�Z��

�l�_�o�g�b�q�_�k�d�b�� �g�_�\�h�a�f�h�`�g�Z���� �I�j�b�� �h�l�d�j�u�l�h�c�� �I�J�I�W�� �^�e�y�� �i�h�e�g�h�p�_�g�g�h�]�h�� �\�u�^�_�e�_�g�b�y�� �b��

�l�j�Z�g�k�i�h�a�b�p�b�b�� �i�j�y�^�b�� �k�Z�e�v�g�b�d�Z�� �g�_�h�[�o�h�^�b�f�h�� �i�j�h�^�e�_�\�Z�l�v�� �d�h�`�g�u�c�� �j�Z�a�j�_�a�� �b��

�\�u�i�h�e�g�y�l�v�� �\�_�j�o�g�_�k�j�_�^�b�g�g�m�x�� �e�Z�i�Z�j�h�l�h�f�b�x���� �q�l�h�� �a�g�Z�q�b�l�_�e�v�g�h�� �m�\�_�e�b�q�b�\�Z�_�l��

�l�j�Z�\�f�Z�l�b�q�g�h�k�l�v�� �f�_�l�h�^�Z���� �D�j�h�f�_�� �l�h�]�h���� �k�m�s�_�k�l�\�m�_�l�� �[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �k�b�l�m�Z�p�b�c����

�d�h�]�^�Z�� �f�h�[�b�e�b�a�Z�p�b�y�� �i�j�y�^�b�� �k�Z�e�v�g�b�d�Z�� �b�� �_�]�h�� �i�_�j�_�f�_�s�_�g�b�_�� �\ �f�Z�e�u�c�� �l�Z�a�� �l�_�o�g�b�q�_�k�d�b��

�g�_�\�h�a�f�h�`�g�u �b�e�b�� �k�h�i�j�y�`�_�g�u �k�� �\�u�k�h�d�b�f�� �j�b�k�d�h�f�� �h�k�e�h�`�g�_�g�b�c���� �g�Z�i�j�b�f�_�j����

�\�u�j�Z�`�_�g�g�u�c�� �k�i�Z�_�q�g�u�c�� �i�j�h�p�_�k�k�� �\�� �[�j�x�r�g�h�c�� �i�h�e�h�k�l�b�� �k�� �\�h�\�e�_�q�_�g�b�_�f�� �k�Z�e�v�g�b�d�Z����

�g�_�^�h�k�l�Z�l�h�q�g�Z�y�� �^�e�b�g�Z�� �k�Z�e�v�g�b�d�Z�� �e�b�[�h�� �_�]�h�� �i�h�e�g�h�_�� �b�e�b�� �q�Z�k�l�b�q�g�h�_�� �h�l�k�m�l�k�l�\�b�_�� �i�h�k�e�_��
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�i�_�j�_�g�_�k�_�g�g�u�o�� �j�Z�g�_�_�� �h�i�_�j�Z�p�b�c���� �I�j�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�f�� �^�h�k�l�m�i�_��

�g�_�h�[�o�h�^�b�f�h�k�l�v�� �i�h�^�^�_�j�`�Z�g�b�y�� �m�j�h�\�g�y�� �i�h�e�h�`�_�g�b�y�� �L�j�_�g�^�_�e�_�g�[�m�j�]�Z�� �f�h�`�_�l��

�i�j�_�i�y�l�k�l�\�h�\�Z�l�v�� �Z�^�_�d�\�Z�l�g�h�c�� �l�j�Z�g�k�i�h�a�b�p�b�b�� �b�� �n�b�d�k�Z�p�b�b�� �i�j�y�^�b�� �k�Z�e�v�g�b�d�Z�� �d�� �a�h�g�_��

�^�_�n�_�d�l�Z���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���� 

�<�h���\�k�_�o���k�e�m�q�Z�y�o���m�r�b�\�Z�g�b�y���i�_�j�n�h�j�Z�p�b�b���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���i�h���h�i�b�k�Z�g�g�h�c��

�f�_�l�h�^�b�d�_���k���i�j�b�f�_�g�_�g�b�_�f���[�j�x�r�b�g�g�h�]�h���]�j�Z�n�l�Z���g�Z�f�b���g�_���h�l�f�_�q�_�g�h���k�e�m�q�Z�_�\���j�Z�a�\�b�l�b�y��

�d�Z�d�� �b�g�n�_�d�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �\�� �f�Z�e�h�f�� �l�Z�a�m���� �l�Z�d�� �b�� �I�J�K���� �G�b�� �\�� �h�^�g�h�f�� �k�e�m�q�Z�_�� �g�_��

�i�h�l�j�_�[�h�\�Z�e�h�k�v�� �\�u�i�h�e�g�_�g�b�_�� �d�h�e�h�k�l�h�f�b�b�� �b�e�b�� �W�P�K���� �K�i�h�k�h�[�� �j�_�Z�e�b�a�m�_�f�� �i�j�b�� �e�x�[�h�f��

�h�i�_�j�Z�l�b�\�g�h�f���^�h�k�l�m�i�_���[�_�a���g�_�h�[�o�h�^�b�f�h�k�l�b���_�]�h���j�Z�k�r�b�j�_�g�b�y���b�e�b���d�h�g�\�_�j�k�b�b�� 

�I�h���j�_�a�m�e�v�l�Z�l�Z�f���Z�g�Z�e�b�a�Z���w�n�n�_�d�l�b�\�g�h�k�l�b���j�Z�a�j�Z�[�h�l�Z�g�g�h�]�h���k�i�h�k�h�[�Z���m�k�l�j�Z�g�_�g�b�y��

�^�_�n�_�d�l�Z�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �i�h�e�m�q�_�g�� �i�Z�l�_�g�l�� �g�Z�� �b�a�h�[�j�_�l�_�g�b�_�� �‹�� ���������������� �h�l��

���������������������� �©�K�i�h�k�h�[�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �e�_�q�_�g�b�y�� �i�h�\�j�_�`�^�_�g�b�y�� �i�j�y�f�h�c���d�b�r�d�b�� �\�� �o�h�^�_��

�\�u�i�h�e�g�_�g�b�y���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b�ª�� 
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�± �m�� �������� �������������� �i�Z�p�b�_�g�l�h�\���� �G�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �\�k�l�j�_�q�Z�e�b�k�v���e�_�]�d�b�_�� �h�k�e�h�`�g�_�g�b�_ I-II  

�k�l�_�i�_�g�b���d�e�Z�k�k�b�n�b�d�Z�p�b�b��Clavien-Dindo �± �������������������������k�e�m�q�Z�_�\�����g�Z���^�h�e�x���l�y�`�_�e�u�o����III �b��

IV �k�l�_�i�_�g�b���� �i�j�b�r�e�h�k�v�� �������� ���������������� �k�e�m�q�Z�_�\���� �I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y�� �e�_�l�Z�e�v�g�h�k�l�v��

(V �k�l�_�i�_�g�v��Clavien-Dindo�����k�h�k�l�Z�\�b�e�Z���������������� �k�e�m�q�Z�y���� 

�H�[�s�Z�y�� �q�Z�k�l�h�l�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��

�d�e�Z�k�k�b�n�b�d�Z�p�b�_�c�� �&�O�D�Y�L�H�Q-�'�L�Q�G�R�� �b�� �m�q�_�l�h�f�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �^�h�k�l�m�i�Z�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �\ 

�l�Z�[�e�b�p�_������������ 

 

�L�Z�[�e�b�p�Z�����������± �H�[�s�Z�y���q�Z�k�l�h�l�Z���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�c���i�h���d�e�Z�k�k�b�n�b�d�Z�p�b�b��

Clavien-Dindo �k���m�q�_�l�h�f���h�i�_�j�Z�l�b�\�g�h�]�h���^�h�k�l�m�i�Z 

 

�H�k�e�h�`�g�_�g�b�_���d�e�Z�k�k�b�n�b�d�Z�p�b�b��

Clavien-Dindo 

�<�k�_�]�h��

(n=1477) 

�Z�[�k. (%) 

�H�i�_�j�Z�l�b�\�g�u�c���^�h�k�l�m�i 

p �I�J�I�W (n=607) 

�Z�[�k. (%) 

�W�J�I�W����n=870) 

�Z�[�k. (%) 

I �k�l�_�i�_�g�b 312 (21,1) 145 (23,9) 167 (19,2) 0,06** 

II  �k�l�_�i�_�g�b 65 (4,4) 24 (4,0) 41 (4,7) 0,5** 

IIIA  �k�l�_�i�_�g�b 101 (6,8) 33 (5,4) 68 (7,8) 0,07** 

IIIB  �k�l�_�i�_�g�b 96 (6,5) 65 (10,7) 31 (3,6) <0,0001* 

IVA �k�l�_�i�_�g�b 15 (1,0) 10 (1,6) 5 (0,6) 0,06* 

IVB �k�l�_�i�_�g�b 2 (0,1) 1 (0,2) 1 (0,1) 1,0* 

V �k�l�_�i�_�g�b 3 (0,2) 2 (0,3) 1 (0,1) 0,6* 

�<�k�_�]�h 594 (40,2) 280 (46,1) 314 (36,1) 0,0001** 

�I�j�b�f�_�q�Z�g�b�_ �± * �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c���N�b�r�_�j�Z; ** �± �O�b-�d�\�Z�^�j�Z�l���I�b�j�k�h�g�Z. 

 

�I�h�^�j�h�[�g�u�c�� �Z�g�Z�e�b�a�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b�� �k�i�h�k�h�[�h�\�� �b�o��

�d�h�j�j�_�d�p�b�b�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �d�e�Z�k�k�b�n�b�d�Z�p�b�_�c��Clavien-Dindo �i�j�_�^�k�l�Z�\�e�_�g�� �\��

�l�Z�[�e�b�p�Z�o��������-4.8. 
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�L�Z�[�e�b�p�Z�� �������� �± �>�_�l�Z�e�v�g�u�c�� �Z�g�Z�e�b�a�� �h�k�e�h�`�g�_�g�b�c�� �,�� �k�l�_�i�_�g�b�� �i�h�� �r�d�Z�e�_�� �&�O�D�Y�L�H�Q-Dindo 

(n� ���������b�a�������������������������� 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�: 
�G�Z�[�e�x�^�_�g�b�_ 19 (1,3) 

�I�j�h�^�e�_�g�g�Z�y���d�Z�l�_�l�_�j�b�a�Z�p�b�y 97 (6,6) 

�;�_�k�k�b�f�i�l�h�f�g�h�_���e�b�f�n�h�p�_�e�_ �G�Z�[�e�x�^�_�g�b�_ 56 (3,8) 

�>�e�b�l�_�e�v�g�Z�y���e�b�f�n�h�j�_�y �G�Z�[�e�x�^�_�g�b�_ 38 (2,6) 

�H�A�F �I�h�\�l�h�j�g�Z�y���d�Z�l�_�l�_�j�b�a�Z�p�b�y 25 (1,7) 

�E�b�f�n�_�^�_�f�Z���i�h�e�h�\�u�o���h�j�]�Z�g�h�\���b���g�b�`�g�b�o��

�d�h�g�_�q�g�h�k�l�_�c 
�G�Z�[�e�x�^�_�g�b�_ 17 (1,2) 

�I�Z�j�_�a���d�b�r�_�q�g�b�d�Z �G�Z�[�e�x�^�_�g�b�_ 13 (0,9) 

�B�g�n�b�p�b�j�h�\�Z�g�b�_���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c���j�Z�g�u �I�_�j�_�\�y�a�d�b 9 (0,6) 

�=�_�f�Z�l�h�f�Z���\���f�Z�e�h�f���l�Z�a�m �G�Z�[�e�x�^�_�g�b�_ 8 (0,5) 

�F�Z�d�j�h�]�_�f�Z�l�m�j�b�y �H�j�h�r�_�g�b�_���f�h�q�_�\�h�]�h���i�m�a�u�j�y 2 (0,1) 

�F�b�]�j�Z�p�b�y���d�e�b�i�k�u���\���f�h�q�_�\�h�c���i�m�a�u�j�v 

�k���k�Z�f�h�k�l�h�y�l�_�e�v�g�u�f���h�l�o�h�`�^�_�g�b�_�f 
�G�Z�[�e�x�^�_�g�b�_ 1 (0,07) 

�>�j�m�]�b�_�����Z�e�e�_�j�]�b�q�_�k�d�b�_���j�_�Z�d�p�b�b�����^�e�b�l�_�e�v�g�Z�y���^�b�Z�j�_�y�����\�u�i�Z�^�_�g�b�_���m�j�_�l�j�Z�e�v�g�h�]�h��

�d�Z�l�_�l�_�j�Z�����l�_�j�f�b�q�_�k�d�b�_���h�`�h�]�b���b���l���^���� 
27 (1,8) 

 

�L�Z�[�e�b�p�Z�� �������� �± �>�_�l�Z�e�v�g�u�c�� �Z�g�Z�e�b�a�� �h�k�e�h�`�g�_�g�b�c�� �,I �k�l�_�i�_�g�b�� �i�h�� �r�d�Z�e�_�� �&�O�D�Y�L�H�Q-Dindo 

(n� �������b�a������������������������ 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�=�_�f�Z�l�h�f�Z���\���f�Z�e�h�f���l�Z�a�m �:�g�l�b�[�b�h�l�b�d�b 19 (1,3) 

�H�k�l�j�u�c���p�b�k�l�b�l�����i�b�_�e�h�g�_�n�j�b�l �:�g�l�b�[�b�h�l�b�d�b 14 (0,9) 

�I�g�_�\�f�h�g�b�y�����\���l���q����Covid-19 
�:�g�l�b�[�b�h�l�b�d�b�����i�j�h�l�b�\�h�\�b�j�m�k�g�Z�y��

�l�_�j�Z�i�b�y 
9 (0,6) 

�L�j�h�f�[�h�n�e�_�[�b�l���\�_�g���g�b�`�g�b�o���d�h�g�_�q�g�h�k�l�_�c 
�:�g�l�b�d�h�Z�]�m�e�y�g�l�u����

�d�h�f�i�j�_�k�k�b�h�g�g�h�_���[�_�e�v�_ 
6 (0,4) 

�G�_�\�j�h�e�h�]�b�q�_�k�d�b�_���g�Z�j�m�r�_�g�b�y �G�_�c�j�h�l�j�h�i�g�Z�y���l�_�j�Z�i�b�y 5 (0,3) 

�H�j�o�h�w�i�b�^�b�^�b�f�b�l �:�g�l�b�[�b�h�l�b�d�b 4 (0,3) 

�>�b�g�Z�f�b�q�_�k�d�Z�y���d�b�r�_�q�g�Z�y���g�_�i�j�h�o�h�^�b�f�h�k�l�v �K�l�b�f�m�e�y�p�b�y���d�b�r�_�q�g�b�d�Z 4 (0,3) 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�G�Z�j�m�r�_�g�b�_���k�_�j�^�_�q�g�h�]�h���j�b�l�f�Z 
�I�j�h�l�b�\�h�Z�j�b�l�f�b�q�_�k�d�b�_��

�i�j�_�i�Z�j�Z�l�u 
2 (0,1) 

�I�k�b�o�h�a�����l�h�d�k�b�q�_�k�d�Z�y���w�g�p�_�n�Z�e�h�i�Z�l�b�y �I�k�b�o�h�l�j�h�i�g�Z�y���l�_�j�Z�i�b�y 2 (0,1) 

 

�G�Z�b�[�h�e�_�_�� �q�Z�k�l�u�f�b�� �h�k�e�h�`�g�_�g�b�y�f�b�� �,�� �k�l�_�i�_�g�b�� �i�h�� �r�d�Z�e�_�� �&�O�D�Y�L�H�Q-Dindo 

�y�\�e�y�e�b�k�v�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:�� �b�� �h�k�e�h�`�g�_�g�b�y����

�Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�_���k���\�u�i�h�e�g�_�g�g�h�c���l�Z�a�h�\�h�c���e�b�f�n�h�^�b�k�k�_�d�p�b�_�c�����g�Z���k�m�f�f�Z�j�g�m�x���^�h�e�x��

�d�h�l�h�j�u�o���i�j�b�r�e�h�k�v���������������k�e�m�q�Z�_�\�����;�h�e�v�r�b�g�k�l�\�h���h�k�e�h�`�g�_�g�b�c���,I �k�l�_�i�_�g�b���i�h���r�d�Z�e�_��

Clavien-�'�L�Q�G�R���l�j�_�[�h�\�Z�e�b���i�j�h�\�_�^�_�g�b�y���Z�g�l�b�[�Z�d�l�_�j�b�Z�e�v�g�h�c���l�_�j�Z�i�b�b�����<���p�_�e�h�f�����e�_�]�d�b�_��

�h�k�e�h�`�g�_�g�b�y��I-II  �k�l�_�i�_�g�b���� �h�l�f�_�q�_�g�g�u�_�� �\�� �������� ���������������� �k�e�m�q�Z�y�o���� �h�d�Z�a�u�\�Z�e�b��

�g�_�a�g�Z�q�b�l�_�e�v�g�h�_�� �\�e�b�y�g�b�_�� �g�Z�� �\�_�^�_�g�b�_�� �b�� �l�_�q�_�g�b�_�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z�����Z��

�l�Z�d�`�_�� �j�Z�a�\�b�\�Z�e�b�k�v�� �k�� �h�^�b�g�Z�d�h�\�h�c�� �q�Z�k�l�h�l�h�c�� �\�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �h�i�_�j�Z�l�b�\�g�h�]�h��

�^�h�k�l�m�i�Z�� 

 

�L�Z�[�e�b�p�Z 4.4 �± �>�_�l�Z�e�v�g�u�c���Z�g�Z�e�b�a���h�k�e�h�`�g�_�g�b�c���,IIA  �k�l�_�i�_�g�b���i�h���r�d�Z�e�_���&�O�D�Y�L�H�Q-Dindo 

(n� ���������b�a������������������������ 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�: 

�K�l�_�g�l�b�j�h�\�Z�g�b�_���f�h�q�_�l�h�q�g�b�d�h�\ 18 (1,2) 

�W�i�b�p�b�k�l�h�k�l�h�f�b�y 7 (0,5) 

�G�_�n�j�h�k�l�h�f�b�y 4 (0,3) 

�K�b�f�i�l�h�f�Z�l�b�q�_�k�d�h�_���e�b�f�n�h�p�_�e�_ �I�_�j�d�m�l�Z�g�g�h�_���^�j�_�g�b�j�h�\�Z�g�b�_ 23 (1,6) 

�K�l�_�g�h�a���M�<�:�����k�l�j�b�d�l�m�j�Z���f�_�Z�l�m�k�Z �;�m�`�b�j�h�\�Z�g�b�_ 22 (1,5) 

�=�_�f�Z�l�h�f�Z���\���f�Z�e�h�f���l�Z�a�m �I�_�j�d�m�l�Z�g�g�h�_���^�j�_�g�b�j�h�\�Z�g�b�_ 7 (0,5) 

�H�A�F �P�b�k�l�h�k�d�h�i�b�y�����j�_�d�Z�l�_�l�_�j�b�a�Z�p�b�y 4 (0,3) 

�L�Z�f�i�h�g�Z�^�Z���f�h�q�_�\�h�]�h���i�m�a�u�j�y �P�b�k�l�h�k�d�h�i�b�y�����h�l�f�u�\�Z�g�b�_���k�]�m�k�l�d�h�\ 3 (0,2) 

�F�h�q�_�\�h�c���a�Z�l�_�d���\���f�Z�e�h�f���l�Z�a�m �I�_�j�d�m�l�Z�g�g�h�_���^�j�_�g�b�j�h�\�Z�g�b�_ 3 (0,2) 

 



151 
 
�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�=�b�^�j�h�g�_�n�j�h�a���g�Z���n�h�g�_���h�[�k�l�j�m�d�p�b�b��

�f�h�q�_�l�h�q�g�b�d�Z 

�I�_�j�d�m�l�Z�g�g�Z�y��

�g�_�n�j�h�k�l�h�f�b�y���k�l�_�g�l�b�j�h�\�Z�g�b�_ 
2 (0,1) 

�:�g�m�j�b�y�����h�[�k�l�j�m�d�l�b�\�g�u�c���i�b�_�e�h�g�_�n�j�b�l 
�P�b�k�l�h�k�d�h�i�b�y�����k�l�_�g�l�b�j�h�\�Z�g�b�_��

�f�h�q�_�l�h�q�g�b�d�h�\ 
2 (0,1) 

�:�[�k�p�_�k�k���f�Z�e�h�]�h���l�Z�a�Z �I�_�j�d�m�l�Z�g�g�h�_���^�j�_�g�b�j�h�\�Z�g�b�_ 2 (0,1) 

�B�g�h�j�h�^�g�h�_���l�_�e�h���f�h�q�_�\�h�]�h���i�m�a�u�j�y��

���n�j�Z�]�f�_�g�l���[�Z�e�e�h�g�Z���d�Z�l�_�l�_�j�Z���N�h�e�_�y�� 

�P�b�k�l�h�k�d�h�i�b�y�����m�^�Z�e�_�g�b�_��

�b�g�h�j�h�^�g�h�]�h���l�_�e�Z 
2 (0,1) 

�F�b�]�j�Z�p�b�y���d�Z�l�_�l�_�j�Z���N�h�e�_�y���k���w�d�k�l�j�Z�\�Z�a�Z�p�b�_�c �P�b�k�l�h�k�d�h�i�b�y�����j�_�d�Z�l�_�l�_�j�b�a�Z�p�b�y 1 (0,07) 

�I�m�a�u�j�g�h-�j�_�d�l�Z�e�v�g�u�c���k�\�b�s �M�j�_�l�j�h�p�b�k�l�h�k�d�h�i�b�y�����p�b�k�l�h�k�l�h�f�b�y 1 (0,07) 

 

�L�Z�[�e�b�p�Z�����������± �>�_�l�Z�e�v�g�u�c���Z�g�Z�e�b�a���h�k�e�h�`�g�_�g�b�c���,IIB �k�l�_�i�_�g�b���i�h���r�d�Z�e�_���&�O�D�Y�L�H�Q-Dindo 

(n� �������b�a������������������������ 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�K�l�_�g�h�a���M�<�: �L�M�J���e�Z�a�_�j�g�h�_���j�Z�k�k�_�q�_�g�b�_ 46 (3,1) 

�K�b�f�i�l�h�f�Z�l�b�q�_�k�d�h�_���e�b�f�n�h�p�_�e�_ �E�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�Z�y���f�Z�j�k�m�i�b�Z�e�b�a�Z�p�b�y 14 (0,9) 

�I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�_���d�j�h�\�h�l�_�q�_�g�b�_ �J�_�\�b�a�b�y�����h�k�l�Z�g�h�\�d�Z���d�j�h�\�h�l�_�q�_�g�b�y 11 (0,7) 

�:�g�m�j�b�y�����h�[�k�l�j�m�d�l�b�\�g�u�c���i�b�_�e�h�g�_�n�j�b�l 
�J�_�e�Z�i�Z�j�h�l�h�f�b�y�����i�_�j�_�r�b�\�Z�g�b�_���M�<�:����

�k�l�_�g�l�b�j�h�\�Z�g�b�_���f�h�q�_�l�h�q�g�b�d�h�\ 
4 (0,3) 

�>�e�b�l�_�e�v�g�Z�y���f�Z�d�j�h�]�_�f�Z�l�m�j�b�y �L�j�Z�g�k�m�j�_�l�j�Z�e�v�g�Z�y���d�h�Z�]�m�e�y�p�b�y 3 (0,2) 

�B�g�n�b�p�b�j�h�\�Z�g�g�Z�y���]�_�f�Z�l�h�f�Z���l�Z�a�Z �E�Z�i�Z�j�h�l�h�f�b�y�����j�_�\�b�a�b�y 3 (0,2) 

�D�Z�f�_�g�v���f�h�q�_�\�h�]�h���i�m�a�u�j�y���[�_�a��

�b�g�h�j�h�^�g�h�]�h���l�_�e�Z 
�P�b�k�l�h�e�b�l�h�l�j�b�i�k�b�y 3 (0,2) 

�<�_�g�l�j�Z�e�v�g�Z�y���]�j�u�`�Z �=�_�j�g�b�h�i�e�Z�k�l�b�d�Z 3 (0,2) 

�=�b�^�j�h�g�_�n�j�h�a�����k�l�j�b�d�l�m�j�Z���f�h�q�_�l�h�q�g�b�d�Z 

�G�_�n�j�h�k�l�h�f�b�y�����h�i�_�j�Z�p�b�y���;�h�Z�j�b 1 (0,07) 

�G�_�n�j�h�k�l�h�f�b�y�����[�Z�e�e�h�g�g�Z�y���^�b�e�Z�l�Z�p�b�y���b��

�k�l�_�g�l�b�j�h�\�Z�g�b�_ 
1 (0,07) 

�D�Z�f�_�g�v���f�h�q�_�\�h�]�h���i�m�a�u�j�y���g�Z���n�h�g�_��

�f�b�]�j�Z�p�b�b���d�e�b�i�k�u���+�H�P-o-Lok 
�P�b�k�l�h�e�b�l�h�l�j�b�i�k�b�y�����m�^�Z�e�_�g�b�_���d�e�b�i�k 2 (0,1) 

�@�_�e�m�^�h�q�g�h�_���d�j�h�\�h�l�_�q�_�g�b�_ 
�W�g�^�h�k�d�h�i�b�q�_�k�d�Z�y���h�k�l�Z�g�h�\�d�Z����

�]�_�f�h�l�j�Z�g�k�n�m�a�b�y 
2 (0,1) 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�I�m�a�u�j�g�h-�j�_�d�l�Z�e�v�g�u�c���k�\�b�s �B�e�_�h�k�l�h�f�b�y�����w�i�b�p�b�k�l�h�k�l�h�f�b�y 1 (0,07) 

�D�b�r�_�q�g�Z�y���g�_�i�j�h�o�h�^�b�f�h�k�l�v�����w�\�_�g�l�j�Z�p�b�y �E�Z�i�Z�j�h�l�h�f�b�y�����m�k�l�j�Z�g�_�g�b�_���w�\�_�g�l�j�Z�p�b�b 1 (0,07) 

�M�s�_�f�e�_�g�b�_���k�Z�e�v�g�b�d�Z���\���l�j�h�Z�d�Z�j�g�h�c���j�Z�g�_ �J�_�\�b�a�b�y�����j�_�a�_�d�p�b�y���k�Z�e�v�g�b�d�Z 1 (0,07) 

 

�<�� �k�\�h�x�� �h�q�_�j�_�^�v���� �h�k�e�h�`�g�_�g�b�y�� �,IIB �k�l�_�i�_�g�b�� �i�h�� �r�d�Z�e�_�� �&�O�D�Y�L�H�Q-Dindo 

�^�h�k�l�h�\�_�j�g�h�� �q�Z�s�_�� �\�k�l�j�_�q�Z�e�b�k�v�� �\�� �]�j�m�i�i�_�� �h�l�d�j�u�l�h�c�� �o�b�j�m�j�]�b�b�� �± ������ ���������������� �k�e�m�q�Z�_�\��

�i�j�h�l�b�\�� ������ �������������� �k�h�[�u�l�b�y�� �\�� �]�j�m�i�i�_�� �W�J�I�W����p������������������ �<�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v���� �w�l�h��

�h�[�m�k�e�h�\�e�_�g�h�� �i�j�_�\�Z�e�b�j�m�x�s�_�c�� �q�Z�k�l�h�l�h�c�� �j�Z�a�\�b�l�b�y�� �k�l�_�g�h�a�Z�� �M�<�:���� �l�j�_�[�m�x�s�_�]�h�� �^�e�y��

�d�h�j�j�_�d�p�b�b�� �L�M�J�� �b�e�b�� �e�Z�a�_�j�g�h�]�h�� �j�Z�k�k�_�q�_�g�b�y���� �\�� �]�j�m�i�i�_�� �I�J�I�W�� �������� �b�a�� ������

�\�f�_�r�Z�l�_�e�v�k�l�\���� ���������������� �D�j�h�f�_�� �l�h�]�h���� �\�� �]�j�m�i�i�_�� �W�J�I�W�� �q�Z�s�_�� �i�j�Z�d�l�b�d�h�\�Z�e�h�k�v��

�i�j�b�f�_�g�_�g�b�_�� �f�Z�e�h�b�g�\�Z�a�b�\�g�u�o�� ���w�g�^�h�k�d�h�i�b�q�_�k�d�b�o�� �b�� �i�m�g�d�p�b�h�g�g�u�o���� �f�_�l�h�^�b�d��

�o�b�j�m�j�]�b�q�_�k�d�h�c�� �d�h�j�j�_�d�p�b�b�� �\�h�a�g�b�d�r�b�o�� �h�k�e�h�`�g�_�g�b�c���� �q�l�h�� �g�Z�r�e�h�� �h�l�j�Z�`�_�g�b�_�� �\��

�h�l�g�h�k�b�l�_�e�v�g�h�f�� �m�\�_�e�b�q�_�g�b�b�� �m�� �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �[�h�e�v�g�u�o�� �q�b�k�e�Z�� �h�k�e�h�`�g�_�g�b�c���,IIA 

�k�l�_�i�_�g�b���� �g�_���l�j�_�[�m�x�s�b�o���h�[�s�_�c���Z�g�_�k�l�_�a�b�b���� �G�Z�d�h�g�_�p���� �f�_�^�b�Z�g�Z���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h��

�g�Z�[�e�x�^�_�g�b�y�� �a�Z�� �[�h�e�v�g�u�f�b�� �]�j�m�i�i�u�� �h�l�d�j�u�l�h�c�� �o�b�j�m�j�]�b�b�� �������������� �f�_�k�y�p�_�\����IQR 114,3-

������������ �f�_�k�y�p�_�\�����^�h�k�l�h�\�_�j�g�h���\�u�r�_�� �Z�g�Z�e�h�]�b�q�g�h�c�� �\�� �]�j�m�i�i�_�� �W�J�I�W�������������� �f�_�k�y�p�_�\����IQR 

20,0-���������� �f�_�k�y�p�_�\������ �q�l�h�� �a�Z�d�h�g�h�f�_�j�g�h�� �i�j�b�\�h�^�b�l�� �d�� �m�\�_�e�b�q�_�g�b�x�� �q�b�k�e�Z�� �\�u�y�\�e�_�g�g�u�o��

�k�e�m�q�Z�_�\���i�h�a�^�g�b�o���h�k�e�h�`�g�_�g�b�c����p<0,0001). 

 

�L�Z�[�e�b�p�Z�����������± �>�_�l�Z�e�v�g�u�c���Z�g�Z�e�b�a���h�k�e�h�`�g�_�g�b�c���,VA �k�l�_�i�_�g�b���i�h���r�d�Z�e�_���&�O�D�Y�L�H�Q-Dindo 

(n� �������b�a������77, 1,0%) 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�H�k�l�j�u�c���b�g�n�Z�j�d�l���f�b�h�d�Z�j�^�Z 
�K�l�_�g�l�b�j�h�\�Z�g�b�_���d�h�j�h�g�Z�j�g�u�o���k�h�k�m�^�h�\����

�e�_�q�_�g�b�_���\���H�J�B�L 
4 (0,3) 

�F�Z�k�k�b�\�g�h�_���d�j�h�\�h�l�_�q�_�g�b�_ 
�E�Z�i�Z�j�h�l�h�f�b�y�����]�_�f�h�l�j�Z�g�k�n�m�a�b�y����

�e�_�q�_�g�b�_���\���H�J�B�L 
3 (0,2) 

�I�m�a�u�j�g�h-�j�_�d�l�Z�e�v�g�u�c���k�\�b�s 
�E�Z�i�Z�j�h�l�h�f�b�y�����d�h�e�h�k�l�h�f�b�y����

�w�i�b�p�b�k�l�h�k�l�h�f�b�y�����e�_�q�_�g�b�_���\���H�J�B�L 
3 (0,2) 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�L�j�h�f�[�h�w�f�[�h�e�b�y���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b �L�j�h�f�[�h�e�b�a�b�k�����e�_�q�_�g�b�_���\���H�J�B�L 2 (0,1) 

�H�k�l�j�Z�y���^�u�o�Z�l�_�e�v�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v �B�<�E�����e�_�q�_�g�b�_���\���H�J�B�L 1 (0,07) 

�G�Z�j�m�r�_�g�b�_���j�b�l�f�Z���k�_�j�^�p�Z �E�_�q�_�g�b�_���\���H�J�B�L 1 (0,07) 

�L�j�Z�g�a�b�l�h�j�g�Z�y���b�r�_�f�b�q�_�k�d�Z�y���Z�l�Z�d�Z �E�_�q�_�g�b�_���\���H�J�B�L 1 (0,07) 

 

�L�Z�[�e�b�p�Z�����������± �>�_�l�Z�e�v�g�u�c���Z�g�Z�e�b�a���h�k�e�h�`�g�_�g�b�c���,VB �k�l�_�i�_�g�b���i�h���r�d�Z�e�_���&�O�D�Y�L�H�Q-Dindo 

(n� �����b�a������������������������ 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�I�h�e�b�h�j�]�Z�g�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v���g�Z���n�h�g�_��

�f�Z�k�k�b�\�g�h�]�h���d�j�h�\�h�l�_�q�_�g�b�y 

�E�Z�i�Z�j�h�l�h�f�b�y�����j�_�\�b�a�b�y�����B�<�E����

�]�_�f�h�l�j�Z�g�k�n�m�a�b�y�����e�_�q�_�g�b�_���\���H�J�B�L 
1 (0,07) 

�K�_�i�k�b�k���e�b�f�n�h�]�_�g�g�h�]�h���]�_�g�_�a�Z��

���b�g�n�b�p�b�j�h�\�Z�g�g�h�_���e�b�f�n�h�p�_�e�_�� 

�H�l�d�j�u�l�Z�y���j�_�\�b�a�b�y�����\�Z�d�m�m�f�g�h�_��

�^�j�_�g�b�j�h�\�Z�g�b�_�����e�_�q�_�g�b�_���\���H�J�B�L 
1 (0,07) 

 

�H�k�e�h�`�g�_�g�b�y�� �,V �k�l�_�i�_�g�b�� �i�h�� �r�d�Z�e�_�� �&�O�D�Y�L�H�Q-�'�L�Q�G�R�� �j�Z�\�g�h�a�g�Z�q�g�h�� �q�Z�k�l�h��

�\�k�l�j�_�q�Z�e�b�k�v�� �\�� �]�j�m�i�i�Z�o�� �I�J�I�W�� �b�� �W�J�I�W���� �<�\�b�^�m�� �f�Z�e�h�]�h�� �q�b�k�e�Z�� �\�h�a�g�b�d�r�b�o�� �k�h�[�u�l�b�c��

�^�h�k�l�h�\�_�j�g�h�� �k�m�^�b�l�v�� �h�� �i�j�_�^�b�d�l�h�j�Z�o�� �j�Z�a�\�b�l�b�y�� �]�j�h�a�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �^�Z�g�g�h�c��

�d�Z�l�_�]�h�j�b�b�� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �d�h�]�h�j�l�_�� �i�Z�p�b�_�g�l�h�\�� �g�_�\�h�a�f�h�`�g�h���� �<�f�_�k�l�_�� �k�� �l�_�f�� 

�g�_�h�[�o�h�^�b�f�h���h�l�f�_�l�b�l�v�����q�l�h���m�������i�Z�p�b�_�g�l�h�\���b�a�������������������������k���h�k�e�h�`�g�_�g�b�_�f���,V �k�l�_�i�_�g�b��

�\�� �o�h�^�_�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �b�f�_�e�Z�� �f�_�k�l�h�� �d�j�h�\�h�i�h�l�_�j�y�� �h�[�t�_�f�h�f�� �[�h�e�_�_��

1000 �f�e���� �\�_�j�h�y�l�g�h���� �h�d�Z�a�Z�\�r�Z�y�� �\�_�^�m�s�m�x�� �j�h�e�v�� �\�� �i�Z�l�h�]�_�g�_�a�_�� �j�Z�a�\�b�l�b�y�� �^�Z�e�v�g�_�c�r�_�]�h��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y.  

�I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y���e�_�l�Z�e�v�g�h�k�l�v���k�h�k�l�Z�\�b�e�Z�������������������i�Z�p�b�_�g�l�Z���b�a�����������������<�k�_���l�j�h�_��

�i�Z�p�b�_�g�l�h�\�� �[�u�e�b�� �d�h�f�i�_�g�k�b�j�h�\�Z�g�u�� �i�h�� �k�h�i�m�l�k�l�\�m�x�s�_�c�� �i�Z�l�h�e�h�]�b�b���� �h�k�f�h�l�j�_�g�u��

�d�Z�j�^�b�h�e�h�]�h�f�� �b�� �Z�g�_�k�l�_�a�b�h�e�h�]�h�f�� �i�_�j�_�^�� �h�i�_�j�Z�p�b�_�c�� �b�� �g�_�� �b�f�_�e�b�� �i�j�h�l�b�\�h�i�h�d�Z�a�Z�g�b�c�� �^�e�y��

�h�i�_�j�Z�l�b�\�g�h�]�h���e�_�q�_�g�b�y�����<�h�a�j�Z�k�l���i�Z�p�b�_�g�l�h�\���g�Z���f�h�f�_�g�l���\�f�_�r�Z�l�_�e�v�k�l�\�Z���k�h�k�l�Z�\�e�y�e����������������

�b�� ������ �]�h�^�Z���� �<�h�� �\�k�_�o�� �k�e�m�q�Z�y�o�� �J�I�W�� �i�j�h�r�e�Z�� �r�l�Z�l�g�h���� �[�_�a�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c���k���d�j�h�\�h�i�h�l�_�j�_�c���������������������b�����������f�e�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�� 
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�L�Z�[�e�b�p�Z�� �������� �± �>�_�l�Z�e�v�g�u�c�� �Z�g�Z�e�b�a�� �h�k�e�h�`�g�_�g�b�c��V �k�l�_�i�_�g�b�� �i�h�� �r�d�Z�e�_�� �&�O�D�Y�L�H�Q-Dindo 

(n=�����b�a������������������������ 

 

�H�k�e�h�`�g�_�g�b�_ �K�i�h�k�h�[���d�h�j�j�_�d�p�b�b n (%) 

�H�k�l�j�u�c���b�g�n�Z�j�d�l���f�b�h�d�Z�j�^�Z�����k�f�_�j�l�v���g�Z��

�i�_�j�\�u�_���k�m�l�d�b���i�h�k�e�_���I�J�I�W 
�B�<�E�����e�_�q�_�g�b�_���\���H�J�B�L 1 (0,07) 

�L�j�h�f�[�h�w�f�[�h�e�b�y���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b�����k�f�_�j�l�v��

�g�Z���\�l�h�j�u�_���k�m�l�d�b���i�h�k�e�_���I�J�I�W 
�B�<�E�����l�j�h�f�[�h�e�b�a�b�k�����e�_�q�_�g�b�_���\���H�J�B�L 1 (0,07) 

�H�k�l�j�u�c���b�g�n�Z�j�d�l���f�b�h�d�Z�j�^�Z�����k�f�_�j�l�v���g�Z������-�_��

�k�m�l�d�b���i�h�k�e�_���W�J�I�W 

�B�<�E�����k�l�_�g�l�b�j�h�\�Z�g�b�_���d�h�j�h�g�Z�j�g�u�o��

�k�h�k�m�^�h�\�����e�_�q�_�g�b�_���\���H�J�B�L 
1 (0,07) 

 

�>�Z�e�_�_�� �i�j�_�^�k�l�Z�\�e�_�g�� �Z�g�Z�e�b�a�� �i�j�b�q�b�g�� �j�Z�a�\�b�l�b�y���� �k�i�h�k�h�[�h�\�� �d�h�j�j�_�d�p�b�b�� �b��

�i�j�h�n�b�e�Z�d�l�b�d�b�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�u�o�� �o�b�j�m�j�]�b�q�_�k�d�b�o�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c 

�J�I�W�����\�h�a�g�b�d�r�b�o���\���b�k�k�e�_�^�m�_�f�h�c���d�h�]�h�j�l�_���i�Z�p�b�_�g�l�h�\�� 

 

���������G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z�� 

�i�h�k�e�_���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:�� �i�h�k�e�_�� �J�I�W�� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �d�h�]�h�j�l�_�� �[�h�e�v�g�u�o�� �J�I�@��

�h�l�f�_�q�_�g�Z���m���������������������������b�a�������������i�Z�p�b�_�g�l�h�\�����<�u�y�\�e�_�g�b�_���^�_�n�_�d�l�Z���Z�g�Z�k�l�h�f�h�a�Z���\�h���\�k�_�o��

�k�e�m�q�Z�y�o�� �h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �j�_�l�j�h�]�j�Z�^�g�h�c�� �p�b�k�l�h�]�j�Z�n�b�b����

�J�_�]�e�Z�f�_�g�l�b�j�h�\�Z�g�g�u�_�� �k�j�_�^�g�b�_�� �k�j�h�d�b�� �\�u�i�h�e�g�_�g�b�y�� �p�b�k�l�h�]�j�Z�n�b�b�� �b�� �m�^�Z�e�_�g�b�y��

�m�j�_�l�j�Z�e�v�g�h�]�h���d�Z�l�_�l�_�j�Z���\�Z�j�v�b�j�h�\�Z�e�b���h�l�������^�h���������k�m�l�h�d���i�h�k�e�_���J�I�W���b���k�h�h�l�\�_�l�k�l�\�h�\�Z�e�b��

�^�_�c�k�l�\�m�x�s�b�f�� �j�_�d�h�f�_�g�^�Z�p�b�y�f���� �i�j�b�f�_�g�b�f�u�f�� �\�� �j�Z�a�e�b�q�g�u�_�� �\�j�_�f�_�g�g�u�_�� �i�_�j�b�h�^�u��

���k�f�h�l�j�b�� �j�Z�a�^�_�e�� ���������� �I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y������

�F�_�^�b�Z�g�Z�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �m�� �i�Z�p�b�_�g�l�h�\��

�k �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�x�� �M�<�:�� �j�Z�\�g�y�e�Z�k�v�� ���������� �^�g�y�� ���,�4�5�� ��������-���������� �^�g�_�c���� �f�b�g�b�f�m�f�� �± 

�������� �^�g�_�c���� �f�Z�d�k�b�f�m�f�� �± ���������� �^�g�y������ �D�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�_�� �b�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���^�Z�g�g�u�o���i�Z�p�b�_�g�l�h�\���i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�_���������� 
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�L�Z�[�e�b�p�Z�� �������� �± �D�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�_�� �b�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��

�i�Z�p�b�_�g�l�h�\���k���^�_�n�_�d�l�h�f���M�<�:���i�h�k�e�_���J�I�W 

 

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z n (%) �O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z n (%) 

�<�h�a�j�Z�k�l�����e�_�l 

<70 

�•70 

 

122 (80,3) 

30 (19,7) 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b����

�f�b�g�m�l�u 

�”������ 

>150 

 

 

100 (65,8) 

52 (34,2) 

�H�[�t�_�f �I�@�����k�f3 

<40 

�•��0 

 

43 (28,3) 

109 (71,7) 

�D�j�h�\�h�i�h�l�_�j�y�����f�e 

�”�������� 

>1000 

 

108 (71,1) 

44 (28,9) 

�B�F�L�� �d�]���f2 

<30,0 

�•�������� 

 

104 (68,4) 

48 (31,6) 

�I�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�y 

�>�Z 

�G�_�l 

 

34 (22,4) 

118 (77,6) 

�I�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�c���m�j�h�\�_�g�v���I�K�:����

�g�]���f�e 

�”�������� 

10,1-20,0 

>20,0 

 

 

100 (65,8) 

39 (25,7) 

13 (8,6) 

�N�h�j�f�b�j�h�\�Z�g�b�_���M�<�: 

�M�a�e�h�\�u�f�b���r�\�Z�f�b 

�G�_�i�j�_�j�u�\�g�u�f���r�\�h�f 

 

120 (78,9) 

32 (21,1) 

�H�i�_�j�Z�p�b�b���g�Z���I�@���\���Z�g�Z�f�g�_�a�_ 

�>�Z 

�G�_�l 

 

 

11 (7,2) 

141 (92,8) 

�K�j�h�d�b���m�^�Z�e�_�g�b�y���d�Z�l�_�l�_�j�Z�����^�g�b 

�”������ 

15-21 

>21 

 

9 (5,9) 

62 (40,8) 

81 (53,3) 

�G�_�h�Z�^�t�x�\�Z�g�l�g�Z�y���]�h�j�f�h�g�Z�e�v�g�Z�y��

�l�_�j�Z�i�b�y 

�>�Z 

�G�_�l 

 

 

4 (2,6) 

148 (97,4) 

�I�h�e�h�`�b�l�_�e�v�g�u�c���o�b�j�m�j�]�b�q�_�k�d�b�c 

�d�j�Z�c 

�>�Z 

�G�_�l 

 

 

30 (19,7) 

122 (80,3) 

�D�e�b�g�b�q�_�k�d�Z�y���k�l�Z�^�b�y 

�k�L���Z-�k 

�k�L���Z-b 

�k�L���k 

�k�L���Z-b 

 

11 (7,2) 

50 (32,9) 

77 (50,7) 

14 (9,2) 

�I�h�j�Z�`�_�g�b�_���e�b�f�n�h�m�a�e�h�\ 

�>�Z 

�G�_�l 

 

9 (5,9) 

143 (94,1) 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z n (%) �O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z n (%) 

�=�j�Z�^�Z�p�b�y��ISUP 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

 

103 (67,8) 

29 (19,1) 

7 (4,6) 

11 (7,2) 

2 (1,3) 

�I�Z�l�h�e�h�]�b�q�_�k�d�Z�y���k�l�Z�^�b�y 

�j�L�� 

�j�L���Z 

�j�L���\ 

pT4 

 

105 (69,1) 

27(17,8) 

16 (10,5) 

4 (2,6) 

EAU �]�j�m�i�i�Z���j�b�k�d�Z���e�h�d�Z�e�b�a�h�\�Z�g�g�h�]�h��

�J�I�@ 

�G�b�a�d�b�c���j�b�k�d 

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d 

�<�u�k�h�d�b�c���j�b�k�d 

 

 

22 (14,5) 

29 (19,1) 

87 (57,2) 

�=�j�Z�^�Z�p�b�y��ISUP �i�h�k�e�_���J�I�W 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

 

94 (61,8) 

27 (17,8) 

17 (11,2) 

14 (9,2) 

0 (0,0) 

�>�h�k�l�m�i 

�I�h�a�Z�^�b�e�h�g�g�u�c 

�W�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c 

 

113 (74,3) 

39 (25,7) 

�I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c���k�l�_�g�h�a 

�M�<�: 

�>�Z 

�G�_�l 

 

30 (19,7) 

122 (80,3) 

 

�������������I�j�_�^�b�d�l�h�j�u���j�Z�a�\�b�l�b�y���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� 

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�Z�l�h�a�Z�� 
 

�I�j�h�\�_�^�_�g�� �h�^�g�h�n�Z�d�l�h�j�g�u�c�� �Z�g�Z�e�b�a�� �k�� �i�h�k�l�j�h�_�g�b�_�f�� �l�Z�[�e�b�p�� �k�h�i�j�y�`�_�g�g�h�k�l�b��

�d�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�o�� �b�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �n�Z�d�l�h�j�h�\�� �k�� �p�_�e�v�x�� �h�p�_�g�d�b�� �b�o��

�\�e�b�y�g�b�y�� �g�Z�� �\�_�j�h�y�l�g�h�k�l�v�� �j�Z�a�\�b�l�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �i�h�k�e�_�� �J�I�W����

�I�j�_�^�b�d�l�h�j�u���� �^�_�f�h�g�k�l�j�b�j�m�x�s�b�_�� �^�h�k�l�h�\�_�j�g�h�_�� �\�e�b�y�g�b�_�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f��

�f�h�g�h�\�Z�j�b�Z�g�l�g�h�]�h�� �Z�g�Z�e�b�a�Z���� �[�u�e�b�� �\�d�e�x�q�_�g�u�� �\�� �f�g�h�]�h�n�Z�d�l�h�j�g�m�x�� �j�_�]�j�_�k�k�b�h�g�g�m�x��

�f�h�^�_�e�v�����J�_�a�m�e�v�l�Z�l�u���h�[�h�b�o���Z�g�Z�e�b�a�h�\���i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�_����������. 
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�L�Z�[�e�b�p�Z�� ���������� �± �J�_�a�m�e�v�l�Z�l�u�� �h�^�g�h�n�Z�d�l�h�j�g�h�]�h�� �b�� �f�g�h�]�h�n�Z�d�l�h�j�g�h�]�h�� �j�_�]�j�_�k�k�b�h�g�g�h�]�h��

�Z�g�Z�e�b�a�Z�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�o�� �n�Z�d�l�h�j�h�\���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o�� �k�� �\�_�j�h�y�l�g�h�k�l�v�x�� �j�Z�a�\�b�l�b�y��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���i�h�k�e�_���J�I�W 

 

�N�Z�d�l�h�j 
�H�^�g�h�n�Z�d�l�h�j�g�u�c��

�Z�g�Z�e�b�a����p 

�F�g�h�]�h�n�Z�d�l�h�j�g�u�c���Z�g�Z�e�b�a 

�H�R�����������>�B�� p 

�H�[�t�_�f �I�@�����k�f3 (<�������•��0) 0,001 3,63 (1,39-12,04) 0,01 

�B�F�L�� �d�]���f2 (<�����������•���������� 0,01 0,73 (0,44-1,21) 0,22 

�H�i�_�j�Z�p�b�b���g�Z���I�@���\���Z�g�Z�f�g�_�a�_�����^�Z���g�_�l�� 0,03 2,58 (0,84-7,87) 0,10 

EAU �]�j�m�i�i�Z���j�b�k�d�Z�����g�b�a�d�b�c���j�b�k�d���\�u�k�h�d�b�c���j�b�k�d�� <0,0001 0,26 (0,15-0,44) 0,0001 

�>�h�k�l�m�i�����w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c�� 

�i�h�a�Z�^�b�e�h�g�g�u�c�� 
<0,0001 0,15 (0,06-0,38) 0,0001 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b�����f�b�g�m�l�u��

���”��������>150) 
0,03 1,73 (0,91-2,96) 0,07 

�D�j�h�\�h�i�h�l�_�j�y�����f�e�����”����������>1000) <0,0001 6,44 (1,93-21,56) 0,003 

�I�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�y�����^�Z���g�_�l�� <0,0001 1,51 (0,39-5,95) 0,55 

�N�h�j�f�b�j�h�\�Z�g�b�_���M�<�:�����m�a�e�h�\�u�f�b��

�r�\�Z�f�b���g�_�i�j�_�j�u�\�g�u�f���r�\�h�f�� 
<0,0001 5,97 (2,16-16,51) 0,0006 

�I�Z�l�h�e�h�]�b�q�_�k�d�Z�y���k�l�Z�^�b�y�����j�L�����j�L���� 0,02 0,77 (0,46-1,29) 0,32 

�I�h�j�Z�`�_�g�b�_���e�b�f�n�h�m�a�e�h�\�����^�Z���g�_�l�� 0,02 3,84 (0,59-13,57) 0,36 

 

�J�_�a�m�e�v�l�Z�l�u���f�g�h�]�h�n�Z�d�l�h�j�g�h�]�h���j�_�]�j�_�k�k�b�h�g�g�h�]�h���Z�g�Z�e�b�a�Z���k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�����q�l�h��

�k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�u�f�b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�b�� �i�j�_�^�b�d�l�h�j�Z�f�b���� �i�h�\�u�r�Z�x�s�b�f�b��

�\�_�j�h�y�l�g�h�k�l�v�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �i�h�k�e�_�� �J�I�W���� �y�\�e�y�x�l�k�y�� �h�[�t�_�f���I�@�•�������k�f3 

���H�R� �������������������>�B������������-���������������S� ���������������d�j�h�\�h�i�h�l�_�j�y���!�����������f�e�����H�R� �������������������>�B����

1,93-�������������� �S� �������������� �b�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �M�<�:�� �m�a�e�h�\�u�f�b�� �r�\�Z�f�b�� ���H�R� ������������ �������>�B����

2,16-�������������� �S� ������������������ �G�Z�i�j�h�l�b�\���� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�b�� �n�Z�d�l�h�j�Z�f�b���� �^�h�k�l�h�\�_�j�g�h��

�k�g�b�`�Z�x�s�b�f�b�� �\�_�j�h�y�l�g�h�k�l�v�� �g�Z�k�l�m�i�e�_�g�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �y�\�e�y�x�l�k�y�� �g�b�a�d�b�c��

�j�b�k�d���j�Z�a�\�b�l�b�y���[�b�h�o�b�f�b�q�_�k�d�h�]�h���j�_�p�b�^�b�\�Z���d�e�Z�k�k�b�n�b�d�Z�p�b�b��EAU ���H�R� �������������������>�B����

0,15-������������ �S� ���������������� �b�� �i�j�b�f�_�g�_�g�b�_�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �h�i�_�j�Z�l�b�\�g�h�]�h��

�^�h�k�l�m�i�Z�����H�R� �������������������>�B������������-0,38; p=0,0001). 

�I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �i�j�h�\�_�^�_�g�g�h�]�h�� �5�2�&-�Z�g�Z�e�b�a�Z�� �b�� �i�h�k�l�j�h�_�g�b�y�� �5�2�&-�d�j�b�\�h�c��

�i�h�d�Z�a�Z�l�_�e�v�� �i�e�h�s�Z�^�b�� �i�h�^�� �d�j�b�\�h�c�� ���$�8�&���� �k�h�k�l�Z�\�b�e�� ������������ ���������>�B: 0,745-0,822) 
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�k �h�[�s�b�f���i�j�h�p�_�g�l�h�f���\�_�j�g�h���d�e�Z�k�k�b�n�b�p�b�j�h�\�Z�g�g�u�o���k�h�[�u�l�b�c�����������������F�h�^�_�e�v���y�\�e�y�e�Z�k�v��

�k�h�]�e�Z�k�h�\�Z�g�g�h�c�� �k�� �b�k�o�h�^�g�u�f�b�� �^�Z�g�g�u�f�b�� �i�h�� �O�h�k�f�_�j�m-�E�_�f�_�r�_�\�m�� ���S� ������������ �b��

�k�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�h�c�����$��� �������������������j������������������ 

 

4.3.2 �K�i�h�k�h�[���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c���i�j�h�n�b�e�Z�d�l�b�d�b���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� 

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z���i�h�k�e�_���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

�<�u�y�\�e�_�g�b�_�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�o�� �n�Z�d�l�h�j�h�\�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c�� �b�f�_�_�l�� �i�h�^ �k�h�[�h�c�� �\�Z�`�g�m�x�� �i�j�Z�d�l�b�q�_�k�d�m�x�� �p�_�g�g�h�k�l�v���� �Z�� �b�f�_�g�g�h��

�\�h�a�f�h�`�g�h�k�l�v�� �j�Z�a�j�Z�[�h�l�d�b�� �b�� �j�_�Z�e�b�a�Z�p�b�b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �k�i�h�k�h�[�Z��

�i�j�h�n�b�e�Z�d�l�b�d�b���^�Z�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y�����J�_�a�m�e�v�l�Z�l�u���h�^�g�h- �b���f�g�h�]�h�n�Z�d�l�h�j�g�h�]�h���Z�g�Z�e�b�a�Z��

�\���g�Z�r�_�f���b�k�k�e�_�^�h�\�Z�g�b�b���i�h�a�\�h�e�y�x�l���k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�l�v���i�Z�p�b�_�g�l�h�\���i�h���]�j�m�i�i�Z�f���j�b�k�d�Z��

�b�� �k�\�h�_�\�j�_�f�_�g�g�h�� �i�j�_�^�i�j�b�g�b�f�Z�l�v�� �r�Z�]�b�� �i�h�� �i�j�_�^�m�i�j�_�`�^�_�g�b�x�� �j�Z�a�\�b�l�b�y��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �i�h�k�e�_�� �J�I�W���� �:�g�Z�e�b�a�� �g�Z�m�q�g�h�c�� �e�b�l�_�j�Z�l�m�j�u�� �^�_�f�h�g�k�l�j�b�j�m�_�l��

�h�l�k�m�l�k�l�\�b�_�� �i�j�Z�d�l�b�q�_�k�d�b�o�� �r�Z�]�h�\�� �i�h�� �j�_�Z�e�b�a�Z�p�b�b�� �^�Z�g�g�h�c�� �d�h�g�p�_�i�p�b�b���� �\�� �l�h�f�� �q�b�k�e�_��

�i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �k�Z�e�v�\�Z�`�g�h�c�� �J�I�W���� �d�h�]�^�Z�� �\�_�j�h�y�l�g�h�k�l�v�� �g�_�]�_�j�f�_�l�b�q�g�h�k�l�b��

�Z�g�Z�k�l�h�f�h�a�Z�� �f�Z�d�k�b�f�Z�e�v�g�Z���� �L�Z�d�`�_�� �^�h�� �k�b�o�� �i�h�j�� �g�_�� �h�i�j�_�^�_�e�_�g�� �Z�e�]�h�j�b�l�f�� �^�_�c�k�l�\�b�c��

�o�b�j�m�j�]�Z���i�j�b���\�u�y�\�e�_�g�b�b���^�_�n�_�d�l�Z���M�<�:���\���o�h�^�_���]�b�^�j�Z�\�e�b�q�_�k�d�h�c���i�j�h�[�u�� 

�<�\�b�^�m���\�u�k�h�d�h�c���Z�d�l�m�Z�e�v�g�h�k�l�b���b���i�j�Z�d�l�b�q�_�k�d�h�c���a�g�Z�q�b�f�h�k�l�b���^�Z�g�g�h�c���i�j�h�[�e�_�f�u��

�g�Z�f�b�� �j�Z�a�j�Z�[�h�l�Z�g���� �Z�i�j�h�[�b�j�h�\�Z�g�� �\�� �d�e�b�g�b�q�_�k�d�h�c�� �i�j�Z�d�l�b�d�_�� �b�� �a�Z�i�Z�l�_�g�l�h�\�Z�g�� �k�i�h�k�h�[��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �j�Z�a�\�b�l�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �i�h�k�e�_�� �J�I�W��

���i�Z�l�_�g�l�� �g�Z�� �b�a�h�[�j�_�l�_�g�b�_�� �‹�� ���������������� �h�l�� ���������������������� �©�K�i�h�k�h�[�� �i�j�h�n�b�e�Z�d�l�b�d�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�h�f�h�a�Z�� �b�� �g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�h�k�e�_��

�j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�ª������ �I�j�_�^�i�h�k�u�e�d�Z�f�b�� �d�� �k�h�a�^�Z�g�b�x�� �^�Z�g�g�h�c�� �f�_�l�h�^�b�d�b��

�i�h�k�e�m�`�b�e�b�� �k�h�[�k�l�\�_�g�g�u�c�� �m�k�i�_�r�g�u�c�� �h�i�u�l�� �i�j�b�f�_�g�_�g�b�y�� �[�j�x�r�b�g�g�h�]�h�� �]�j�Z�n�l�Z�� �i�j�b��

�m�k�l�j�Z�g�_�g�b�b�� �^�_�n�_�d�l�Z�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b���� �Z�� �l�Z�d�`�_�� �j�Z�[�h�l�u�� �j�y�^�Z�� �a�Z�j�m�[�_�`�g�u�o��

�b �h�l�_�q�_�k�l�\�_�g�g�u�o�� �Z�\�l�h�j�h�\���� �b�k�i�h�e�v�a�m�x�s�b�o�� �j�Z�a�e�b�q�g�u�_�� �l�b�i�u�� �[�b�h�f�Z�l�_�j�b�Z�e�h�\�� �b��

�Z�m�l�h�l�d�Z�g�b�� �^�e�y�� �m�d�j�_�i�e�_�g�b�y�� �a�Z�^�g�_�c�� �k�l�_�g�d�b�� �M�<�:�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �\�u�k�h�d�b�f�b�� �j�b�k�d�Z�f�b��

�_�]�h���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���>32, 355�@�����H���d�e�b�g�b�q�_�k�d�h�f���i�j�b�f�_�g�_�g�b�b���[�j�x�r�b�g�g�u�o���]�j�Z�n�l�h�\��
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�i�h�^�j�h�[�g�h�� �b�a�e�h�`�_�g�h�� �\�� �j�Z�a�^�_�e�_�� ���������� �B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�_�� �j�Z�g�_�g�b�_�� �k�l�_�g�d�b�� �i�j�y�f�h�c��

�d�b�r�d�b. 

�<�h�a�f�h�`�g�u�� �^�\�Z�� �k�i�h�k�h�[�Z�� �j�_�Z�e�b�a�Z�p�b�b�� �i�j�_�^�e�Z�]�Z�_�f�h�c�� �f�_�l�h�^�b�d�b���� �I�j�b�� �i�_�j�\�h�f���� �\��

�k�e�m�q�Z�_�� �g�Z�e�b�q�b�y�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o�� �m�k�e�h�\�b�c�� �^�e�y�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �Z�^�_�d�\�Z�l�g�h�]�h�� �M�<�:��

���k�Z�e�v�\�Z�`�g�Z�y�� �J�I�W���� �[�h�e�v�r�h�c�� �^�_�n�_�d�l�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �\�u�j�Z�`�_�g�g�h�_��

�g�Z�l�y�`�_�g�b�_�� �Z�g�Z�k�l�h�f�h�a�Z���� �i�j�h�j�_�a�u�\�Z�g�b�_�� �k�l�_�g�d�b�� �m�j�_�l�j�u�� �g�b�l�v�x�� �b�� �l���^������ �g�_�h�[�o�h�^�b�f�h��

�\�u�i�h�e�g�b�l�v�� �m�d�j�_�i�e�_�g�b�_�� �_�]�h�� �a�Z�^�g�_�c�� �i�h�e�m�h�d�j�m�`�g�h�k�l�b�� �i�m�l�_�f�� �j�Z�k�i�h�e�h�`�_�g�b�y��

�i�h�e�g�h�k�e�h�c�g�h�]�h���[�j�x�r�b�g�g�h�]�h���]�j�Z�n�l�Z���b���_�]�h���m�a�e�h�\�h�c���n�b�d�k�Z�p�b�b���d���n�Z�k�p�b�b���>�_�g�h�g�\�b�e�v�_��

�b���j�_�d�l�h�m�j�_�l�j�Z�e�v�g�h�c���f�u�r�p�_�����j�b�k�m�g�h�d�������������� 
 

�:��  �;��  

�<��  
�:���± �a�Z�]�h�l�h�\�d�Z���[�j�x�r�b�g�g�h�]�h �]�j�Z�n�l�Z���k���i�_�j�_�^�g�_�c���[�j�x�r�g�h�c���k�l�_�g�d�b���� 

�;���± �^�b�k�l�Z�e�v�g�Z�y���n�b�d�k�Z�p�b�y���]�j�Z�n�l�Z���r�\�Z�f�b���d���j�_�d�l�h�m�j�_�l�j�Z�e�v�g�h�c���f�u�r�p�_���b���k�j�_�^�b�g�g�h�f�m���r�\�m���� 

�<���± �i�j�h�d�k�b�f�Z�e�v�g�Z�y���n�b�d�k�Z�p�b�y���]�j�Z�n�l�Z���r�\�Z�f�b���d���n�Z�k�p�b�b���>�_�g�h�g�\�b�e�v�_. 
 

�J�b�k�m�g�h�d�������� �± �K�i�h�k�h�[���m�d�j�_�i�e�_�g�b�y���a�Z�^�g�_�c���i�h�e�m�h�d�j�m�`�g�h�k�l�b���M�<�:�� 

�[�j�x�r�b�g�g�u�f �]�j�Z�n�l�h�f 
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�>�Z�g�g�u�c�� �f�Z�g�_�\�j�� �i�h�a�\�h�e�y�_�l�� �k�g�y�l�v�� �b�a�[�u�l�h�q�g�h�_�� �g�Z�l�y�`�_�g�b�_�� �b�� �f�b�g�b�f�b�a�b�j�h�\�Z�l�v��

�a�h�g�m�� �b�r�_�f�b�b�� �\�� �h�[�e�Z�k�l�b�� �a�Z�^�g�_�c�� �q�Z�k�l�b�� �M�<�:���� �]�^�_�� �\�u�y�\�e�y�_�l�k�y�� �f�Z�d�k�b�f�Z�e�v�g�h�_�� �q�b�k�e�h��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o���^�_�n�_�d�l�h�\���� 

�<�l�h�j�h�c�� �k�i�h�k�h�[�� �i�h�d�Z�a�Z�g�� �i�j�b�� �g�Z�e�b�q�b�b�� �^�_�n�_�d�l�Z�� �Z�g�Z�k�l�h�f�h�a�Z���� �\�u�y�\�e�_�g�g�h�]�h�� �\��

�o�h�^�_�� �]�b�^�j�Z�\�e�b�q�_�k�d�h�c�� �i�j�h�[�u���� �d�h�]�^�Z�� �_�]�h�� �g�_�\�h�a�f�h�`�g�h�� �l�h�q�g�h�� �\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v�� �b��

�m�k�l�j�Z�g�b�l�v�� �^�h�i�h�e�g�b�l�_�e�v�g�u�f�� �i�j�h�r�b�\�Z�g�b�_�f���� �<�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_�� �g�_�h�[�o�h�^�b�f�h��

�^�h�k�l�Z�l�h�q�g�h�c�� �^�e�b�g�u�� �l�j�_�o�k�e�h�c�g�u�c�� �i�_�j�b�l�h�g�_�Z�e�v�g�u�c�� �]�j�Z�n�l�� �j�Z�k�i�h�e�h�`�b�l�v�� �\�� �a�h�g�_��

�i�j�_�^�i�h�e�Z�]�Z�_�f�h�]�h�� �^�_�n�_�d�l�Z�� �k�n�h�j�f�b�j�h�\�Z�g�g�h�]�h�� �g�_�]�_�j�f�_�l�b�q�g�h�]�h�� �M�<�:�� �b�� �\�u�i�h�e�g�b�l�v��

�_�]�h�� �n�b�d�k�Z�p�b�x�� �m�a�e�h�\�u�f�b�� �r�\�Z�f�b�� �d�� �k�l�_�g�d�_�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �f�u�r�_�q�g�h-

�n�Z�k�p�b�Z�e�v�g�u�f���w�e�_�f�_�g�l�Z�f���f�Z�e�h�]�h���l�Z�a�Z�����j�b�k�m�g�h�d�������������� 
 

�:��  �;��  

�<��  
�:���± �a�Z�]�h�l�h�\�d�Z���[�j�x�r�b�g�g�h�]�h���]�j�Z�n�l�Z���k���i�_�j�_�^�g�_�c���[�j�x�r�g�h�c���k�l�_�g�d�b���� 

�;���± �j�Z�k�i�h�e�h�`�_�g�b�_���[�j�x�r�b�g�g�h�]�h���]�j�Z�n�l�Z���\���i�j�_�^�i�h�e�Z�]�Z�_�f�h�c���a�h�g�_���^�_�n�_�d�l�Z���M�<�:�����i�h���i�j�Z�\�h�c��

�i�h�e�m�h�d�j�m�`�g�h�k�l�b�����<���± �m�a�e�h�\�Z�y���n�b�d�k�Z�p�b�y���]�j�Z�n�l�Z���r�\�Z�f�b���d���k�l�_�g�d�_���f�h�q�_�\�h�]�h���i�m�a�u�j�y���b���>�<�D. 
 

�J�b�k�m�g�h�d�������� �± �K�i�h�k�h�[���m�d�j�_�i�e�_�g�b�y���M�<�:�� 

�i�j�b���\�u�y�\�e�_�g�b�b���]�b�^�j�Z�\�e�b�q�_�k�d�h�c���i�j�h�[�h�c���_�]�h���^�_�n�_�d�l�Z 
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�L�Z�d�h�c�� �f�Z�g�_�\�j�� �i�h�a�\�h�e�y�_�l�� �m�d�j�_�i�b�l�v�� �d�j�Z�y�� �Z�g�Z�k�l�h�f�h�a�Z���� �n�h�j�f�b�j�m�y�� �\�l�h�j�h�c��

�^�h�i�h�e�g�b�l�_�e�v�g�u�c�� �k�e�h�c���� �Z�� �l�Z�d�`�_�� �h�]�j�Z�g�b�q�b�l�v�� �a�h�g�m�� �\�h�a�f�h�`�g�h�c�� �w�d�k�l�j�Z�\�Z�a�Z�p�b�b�� �\��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_�� 

�K�� �p�_�e�v�x�� �h�p�_�g�d�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�]�h�� �k�i�h�k�h�[�Z��

�g�Z�f�b�� �\�u�i�h�e�g�_�g�h�� �k�j�Z�\�g�b�l�_�e�v�g�h�_�� �]�j�m�i�i�h�\�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_���� �I�_�j�\�Z�y�� �]�j�m�i�i�Z����

�k�h�k�l�h�y�s�Z�y�� �b�a�� ������ �i�Z�p�b�_�g�l�Z���� �g�Z�[�j�Z�g�Z�� �j�_�l�j�h�k�i�_�d�l�b�\�g�h���� �D�j�b�l�_�j�b�_�f�� �\�d�e�x�q�_�g�b�y��

�y�\�e�y�e�h�k�v�� �h�^�g�h�\�j�_�f�_�g�g�h�_�� �g�Z�e�b�q�b�_�� �f�b�g�b�f�m�f�� �l�j�_�o�� �b�a�� �r�_�k�l�b�� �i�j�_�^- �b��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �i�j�_�^�b�d�l�h�j�h�\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:��

���h�[�t�_�f���I�@���•�������k�f3 �b���b�e�b���g�Z�e�b�q�b�_���h�i�_�j�Z�p�b�b���g�Z���I�@���\���Z�g�Z�f�g�_�a�_�����B�F�L���•�����������d�]���f2; 

�]�j�m�i�i�Z�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �(�$�8���� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �h�i�_�j�Z�p�b�b�� �!�������� �f�b�g�m�l����

�d�j�h�\�h�i�h�l�_�j�y���!�����������f�e�������H�k�l�Z�e�v�g�u�_���q�_�l�u�j�_���i�j�h�]�g�h�k�l�b�q�_�k�d�b�o���n�Z�d�l�h�j�Z�����\�u�y�\�e�_�g�g�u�_��

�\�� �o�h�^�_�� �h�^�g�h�n�Z�d�l�h�j�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �\�� �g�Z�r�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b���� �g�_ �i�j�b�f�_�g�y�e�b�k�v�� �^�e�y��

�h�l�[�h�j�Z�� �i�Z�p�b�_�g�l�h�\�� �\�\�b�^�m�� �b�o�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �o�Z�j�Z�d�l�_�j�Z�� �\�u�y�\�e�_�g�b�y��

���i�Z�l�h�e�h�]�b�q�_�k�d�Z�y�� �k�l�Z�^�b�y�� �j�L���� �b�� �f�_�l�Z�k�l�Z�l�b�q�_�k�d�h�_�� �i�h�j�Z�`�_�g�b�_�� �e�b�f�n�h�m�a�e�h�\���� �b��

�h�l�k�m�l�k�l�\�b�y�� �d�e�b�g�b�q�_�k�d�h�]�h�� �i�j�b�f�_�g�_�g�b�y�� �\�� �g�Z�r�_�f�� �P�_�g�l�j�_�� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y��

���i�h�a�Z�^�b�e�h�g�g�u�c�� �^�h�k�l�m�i�� �b�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �M�<�:�� �m�a�e�h�\�u�f�b�� �r�\�Z�f�b������

�B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �]�j�m�i�i�Z���� �k�h�k�l�h�y�s�Z�y�� �b�a�� ������ �i�Z�p�b�_�g�l�h�\���� �k�n�h�j�f�b�j�h�\�Z�g�Z��

�i�j�h�k�i�_�d�l�b�\�g�h�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �\�u�r�_�h�i�b�k�Z�g�g�u�f�b�� �d�j�b�l�_�j�b�y�f�b�� �\�d�e�x�q�_�g�b�y���� �<�� �h�[�_��

�]�j�m�i�i�u�� �l�Z�d�`�_�� �[�u�e�b�� �\�d�e�x�q�_�g�u�� �[�h�e�v�g�u�_�� �k�� �g�_�]�_�j�f�_�l�b�q�g�u�f�� �Z�g�Z�k�l�h�f�h�a�h�f����

�\�u�y�\�e�_�g�g�u�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �\�� �o�h�^�_�� �]�b�^�j�Z�\�e�b�q�_�k�d�h�c�� �i�j�h�[�u���� �q�l�h�� �[�u�e�h��

�a�Z�n�b�d�k�b�j�h�\�Z�g�h���\���i�j�h�l�h�d�h�e�_���h�i�_�j�Z�p�b�b���b�e�b���g�Z���Z�j�o�b�\�g�h�c���\�b�^�_�h�a�Z�i�b�k�b���h�i�_�j�Z�l�b�\�g�h�]�h��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �D�h�g�_�q�g�u�f�b�� �l�h�q�d�Z�f�b�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �y�\�e�y�e�b�k�v�� �q�Z�k�l�h�l�Z�� �b�� �k�l�_�i�_�g�v��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �\�h�k�o�h�^�y�s�_�c��

�p�b�k�l�h�]�j�Z�n�b�b���� �b�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �L�Z�d�`�_��

�h�p�_�g�b�\�Z�e�b�k�v�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b�� �b�� �h�k�e�h�`�g�_�g�b�y���� �\�� �l�h�f�� �q�b�k�e�_�� �k�d�h�j�h�k�l�v��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b���� �F�b�g�b�f�Z�e�v�g�u�c�� �k�j�h�d�� �g�Z�[�e�x�^�_�g�b�y��

�\�d�e�x�q�_�g�g�u�o�� �\�� �Z�g�Z�e�b�a�� �[�h�e�v�g�u�o�� �k�h�k�l�Z�\�b�e�� ������ �f�_�k�y�p�_�\���� �H�[�_ �b�k�k�e�_�^�m�_�f�u�_�� �]�j�m�i�i�u��

�i�Z�p�b�_�g�l�h�\���k�l�Z�l�b�k�l�b�q�_�k�d�b���g�_���j�Z�a�e�b�q�Z�e�b�k�v���i�h���h�k�g�h�\�g�u�f���d�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�f��

�b���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�����l�Z�[�e�b�p�Z���������������� 
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�L�Z�[�e�b�p�Z�������������± �H�[�s�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���b���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_���i�h�d�Z�a�Z�l�_�e�b���[�h�e�v�g�u�o��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o���]�j�m�i�i 

 

�I�h�d�Z�a�Z�l�_�e�v 
�D�h�g�l�j�h�e�v�g�Z�y���]�j�m�i�i�Z���� 

n=41 

�B�k�k�e�_�^�m�_�f�Z�y���]�j�m�i�i�Z����

n=34 
�j 

�<�h�a�j�Z�k�l�����0�“�P�����e�_�l ���������“������ ���������“������ 0,44* 

�M�j�h�\�_�g�v���I�K�:�����F�_����IQR�������g�]���f�e 11,8 (8,5-21,5) 14,1 (9,7-20,9) 0,80** 

�H�[�t�_�f���I�@�����F�_����IQR�������k�f3 78,0 (50,0-110,5) 63,5 (50,0-85,0) 0,14** 

�B�F�L�� �d�]���f2 

<30,0 

�•�������� 

 

12 (29,3) 

29 (70,7) 

 

11 (32,4) 

23 (67,6) 

 

0,77*** 

0,77*** 

EAU �]�j�m�i�i�Z���j�b�k�d�Z����n (%) 

�G�b�a�d�b�c���j�b�k�d 

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d 

�<�u�k�h�d�b�c���j�b�k�d 

 

3 (7,3) 

7 (17,1) 

31 (75,6) 

 

3 (8,8) 

8 (23,5) 

23 (67,6) 

 

1,00**** 

0,57**** 

0,45*** 

�H�i�_�j�Z�p�b�b���g�Z���I�@���\���Z�g�Z�f�g�_�a�_ 6 (14,6) 5 (14,7) 1,00**** 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b����

�0�“�P�����f�b�g�m�l�u 
�����������“������ �����������“������ 0,04* 

�D�j�h�\�h�i�h�l�_�j�y�����F�_����IQR), �f�e 1100,0 (750,0-1300,0) 1150,0 (300,0-1300,0) 0,96** 

�I�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�y�����Q�������� 11 (26,8) 9 (26,5) 1,00**** 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_��

�h�k�e�h�`�g�_�g�b�y���(�$�8�L�D�L�&�� n (%) 

I �k�l�_�i�_�g�v 

II  �k�l�_�i�_�g�v 

III  �k�l�_�i�_�g�v 

 

 

3 (7,3) 

1 (2,4) 

11 (26,8) 

 

 

2 (5,9) 

0 (0,0) 

9 (26,5) 

 

 

1,00**** 

1,00**** 

1,00**** 

�H�[�s�_�_���q�b�k�e�h���i�j�_�^�b�d�l�h�j�h�\��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:�����Q�������� 

�����n�Z�d�l�h�j�Z 

�����n�Z�d�l�h�j�Z 

�����n�Z�d�l�h�j�h�\ 

�G�_�]�_�j�f�_�l�b�q�g�u�c���M�<�:�� 

�i�h���j�_�a�m�e�v�l�Z�l�Z�f���]�b�^�j�h�i�j�h�[�u 

 

 

15 (36,6) 

12 (29,3) 

7 (17,1) 

 

7 (17,1) 

 

 

12 (35,3) 

9 (26,5) 

5 (14,7) 

 

8 (23,5) 

 

 

0,91*** 

1,00**** 

1,00**** 

 

0,57**** 

�I�j�b�f�_�q�Z�g�b�_�� �± * �± t-�d�j�b�l�_�j�b�c�� �K�l�v�x�^�_�g�l�Z; ** �± �8�� �d�j�b�l�_�j�b�c�� �F�Z�g�g�Z-�M�b�l�g�b; *** �± �O�b-�d�\�Z�^�j�Z�l��

�I�b�j�k�h�g�Z; **** �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c���N�b�r�_�j�Z. 
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�J�_�a�m�e�v�l�Z�l�u�� �h�^�g�h�n�Z�d�l�h�j�g�h�]�h�� �k�j�Z�\�g�b�l�_�e�v�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �^�_�f�h�g�k�l�j�b�j�m�x�l��

�k�h�i�h�k�l�Z�\�b�f�h�k�l�v���h�[�_�b�o���]�j�m�i�i���i�h���k�l�j�m�d�l�m�j�_���b���q�Z�k�l�h�l�_���\�u�y�\�e�_�g�b�y���g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o��

�i�j�_�^�b�d�l�h�j�h�\���j�Z�a�\�b�l�b�y���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:�����Z���l�Z�d�`�_���q�b�k�e�m��

�k�e�m�q�Z�_�\�� �\�u�y�\�e�_�g�b�y�� �_�]�h�� �g�_�]�_�j�f�_�l�b�q�g�h�k�l�b�� �i�j�b �]�b�^�j�Z�\�e�b�q�_�k�d�h�c�� �i�j�h�\�_�j�d�_����

�<�u�i�h�e�g�_�g�b�_�� �i�j�h�p�_�^�m�j�u�� �m�d�j�_�i�e�_�g�b�y�� �a�Z�^�g�_�c�� �k�l�_�g�d�b�� �Z�g�Z�k�l�h�f�h�a�Z�� �[�j�x�r�b�g�g�u�f��

�]�j�Z�n�l�h�f�� �l�j�_�[�m�_�l�� �h�i�j�_�^�_�e�_�g�g�u�o�� �\�j�_�f�_�g�g�u�o�� �a�Z�l�j�Z�l�� �b���� �d�Z�d�� �k�e�_�^�k�l�\�b�_���� �i�j�b�\�h�^�b�l�� �d��

�m�\�_�e�b�q�_�g�b�x�� �k�j�_�^�g�_�c�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �h�i�_�j�Z�p�b�b�� �± �����������“�������� �f�b�g�m�l�� �i�j�h�l�b�\��

�����������“���������f�b�g�m�l���\ �d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_�����S� ���������� 

�K�j�Z�\�g�b�l�_�e�v�g�u�c�� �]�j�m�i�i�h�\�h�c�� �Z�g�Z�e�b�a�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �b��

�h�k�e�h�`�g�_�g�b�c���� �i�j�_�^�k�l�Z�\�e�_�g�g�u�c�� �\�� �l�Z�[�e�b�p�_�� ������������ �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �l�h�f���� �q�l�h�� �\��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �d�h�]�h�j�l�_�� �i�Z�p�b�_�g�l�h�\�� �^�h�k�l�h�\�_�j�g�h�� �j�_�`�_�� �j�Z�a�\�b�\�Z�_�l�k�y��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:�� ������������ �i�j�h�l�b�\�� ������������ �\�� �]�j�m�i�i�_��

�d�h�g�l�j�h�e�y����p� ������������ �b�� �a�g�Z�q�b�f�h�� �g�b�`�_�� �k�j�_�^�g�b�c�� �k�j�h�d�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y��

���������“���������k�m�l�h�d���i�j�h�l�b�\���������“���������k�m�l�h�d���\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_�����S� ���������������� 

 

�L�Z�[�e�b�p�Z�������������± �I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_���i�h�d�Z�a�Z�l�_�e�b���b�k�k�e�_�^�m�_�f�u�o���]�j�m�i�i 

  

�I�h�d�Z�a�Z�l�_�e�v 
�D�h�g�l�j�h�e�v�g�Z�y���]�j�m�i�i�Z����

n=41 

�B�k�k�e�_�^�m�_�f�Z�y���]�j�m�i�i�Z����

n=34 
�j 

�K�l�Z�^�b�y��pT, n (%) 

T2 

�L�� 

 

27 (65,9) 

14 (34,1) 

 

16 (47,1) 

18 (52,9) 

 

0,10* 

0,10* 

�I�h�j�Z�`�_�g�b�_���e�b�f�n�h�m�a�e�h�\����n (%) 2 (4,9) 3 (8,8) 0,65** 

�H�k�e�h�`�g�_�g�b�y��Clavien-Dindo, n (%) 

I �k�l�_�i�_�g�v 

II  �k�l�_�i�_�g�v 

IIIA  �k�l�_�i�_�g�v 

IIIB  �k�l�_�i�_�g�v 

 

15 (36,6) 

7 (17,1) 

1 (2,4) 

1 (2,4) 

 

8 (23,5) 

5 (14,7) 

0 (0,0) 

0 (0,0) 

 

0,31** 

1,00** 

1,00** 

1,00** 

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�:����n (%) 

�E�_�]�d�h�c���k�l�_�i�_�g�b 

�K�j�_�^�g�_�c���k�l�_�i�_�g�b 

�L�y�`�_�e�h�c���k�l�_�i�_�g�b�� 

�<�k�_�]�h 

 

9 (22,0) 

2 (4,9) 

1 (2,4) 

12 (29,3) 

 

3 (8,8) 

0 (0,0) 

0 (0,0) 

3 (8,8) 

 

0,21** 

0,50** 

1,00** 

0,04** 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u���������� 

 

�I�h�d�Z�a�Z�l�_�e�v 
�D�h�g�l�j�h�e�v�g�Z�y���]�j�m�i�i�Z����

n=41 

�B�k�k�e�_�^�m�_�f�Z�y���]�j�m�i�i�Z����

n=34 
�j 

�K�j�h�d���m�^�Z�e�_�g�b�y���d�Z�l�_�l�_�j�Z�����0�“�P�����k�m�l�� �������“������ �������“������ 0,001*** 

�K�l�_�g�h�a���M�<�:����n (%) 1 (2,4) 0 (0,0) 1,00** 

�I�h�e�g�Z�y���d�h�g�l�b�g�_�g�p�b�y����n (%) 

�Q�_�j�_�a�������f�_�k�y�p�Z 

�Q�_�j�_�a�������f�_�k�y�p�_�\ 

�Q�_�j�_�a���������f�_�k�y�p�_�\ 

 

14 (34,1) 

27 (65,9) 

35 (85,4) 

 

20 (58,8) 

25 (73,5) 

31 (91,2) 

 

0,03* 

0,62** 

0,50** 

�I�j�b�f�_�q�Z�g�b�_�� �± * �± �O�b-�d�\�Z�^�j�Z�l�� �I�b�j�k�h�g�Z; ** �± �l�h�q�g�u�c�� �d�j�b�l�_�j�b�c�� �N�b�r�_�j�Z; *** �± t-�d�j�b�l�_�j�b�c��

�K�l�v�x�^�_�g�l�Z. 

 

�D�j�h�f�_���l�h�]�h�����\���^�Z�g�g�h�c���]�j�m�i�i�_���g�_���h�l�f�_�q�_�g�h���k�e�m�q�Z�_�\���n�h�j�f�b�j�h�\�Z�g�b�y���k�j�_�^�g�_�c���b��

�l�y�`�_�e�h�c�� �k�l�_�i�_�g�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �Z�g�Z�k�l�h�f�h�a�Z���� �<�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �\��

�i�j�h�l�b�\�h�i�h�e�h�`�g�h�c�� �]�j�m�i�i�_�� �m�d�Z�a�Z�g�g�u�_�� �k�l�_�i�_�g�b�� �h�k�e�h�`�g�_�g�b�y�� �j�Z�a�\�b�e�b�k�v�� �m�� �^�\�m�o���b��

�h�^�g�h�]�h�� �i�Z�p�b�_�g�l�Z���� �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �I�j�b�� �w�l�h�f�� �^�e�y�� �d�h�j�j�_�d�p�b�b�� �^�_�n�_�d�l�Z�� �l�y�`�_�e�h�c��

�k�l�_�i�_�g�b�� �i�h�l�j�_�[�h�\�Z�e�h�k�v�� �\�u�i�h�e�g�_�g�b�_�� �g�Z�j�m�`�g�h�]�h�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �h�[�h�b�o��

�f�h�q�_�l�h�q�g�b�d�h�\���� �Z�� �m�� �h�^�g�h�]�h�� �b�a�� �i�Z�p�b�_�g�l�h�\�� �k�h�� �k�j�_�^�g�_�c�� �k�l�_�i�_�g�v�x�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b��

�q�_�j�_�a�� �l�j�b�� �f�_�k�y�p�Z�� �i�h�k�e�_�� �J�I�W�� �k�n�h�j�f�b�j�h�\�Z�e�k�y�� �k�l�_�g�h�a�� �M�<�:���� �i�h�l�j�_�[�h�\�Z�\�r�b�c�� �_�]�h��

�e�Z�a�_�j�g�h�]�h�� �j�Z�k�k�_�q�_�g�b�y���� �H�p�_�g�d�Z�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b�� �\�� �h�[�_�b�o�� �]�j�m�i�i�Z�o�� �l�Z�d�`�_��

�\�u�y�\�b�e�Z�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�u�_�� �j�Z�a�e�b�q�b�y�� �± �\�� �b�k�k�e�_�^�m�_�f�h�c�� �d�h�]�h�j�l�_�� �i�h�e�g�h�_��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�j�h�b�k�o�h�^�b�e�h�� �\�� �[�h�e�_�_�� �j�Z�g�g�b�_���k�j�h�d�b�� �± 

������������ �i�j�h�l�b�\�� ������������ �q�_�j�_�a�� ���� �f�_�k�y�p�Z�� �i�h�k�e�_�� �J�I�W�� �\�� �k�j�Z�\�g�_�g�b�b�� �k�� �]�j�m�i�i�h�c �d�h�g�l�j�h�e�y����

p=0,03. 

�J�_�a�x�f�b�j�m�y���� �i�j�_�^�e�Z�]�Z�_�f�u�c�� �l�_�o�g�b�q�_�k�d�b�� �i�j�h�k�l�h�c�� �b�� �e�_�]�d�h�� �\�h�k�i�j�h�b�a�\�h�^�b�f�u�c��

�k�i�h�k�h�[�� �m�d�j�_�i�e�_�g�b�y�� �a�Z�^�g�_�c�� �i�h�e�m�h�d�j�m�`�g�h�k�l�b�� �M�<�:�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �[�j�x�r�b�g�g�h�]�h��

�]�j�Z�n�l�Z�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �g�_�]�_�j�f�_�l�b�q�g�u�f�� �Z�g�Z�k�l�h�f�h�a�h�f�� �b�e�b�� �g�Z�o�h�^�y�s�b�o�k�y�� �\�� �]�j�m�i�i�_��

�\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �_�]�h�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �j�Z�a�\�b�l�b�y���� �i�h�a�\�h�e�y�_�l�� �f�b�g�b�f�b�a�b�j�h�\�Z�l�v��

�\�_�j�h�y�l�g�h�k�l�v���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���b���Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o���h�k�e�h�`�g�_�g�b�c�� 
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�������������D�e�Z�k�k�b�n�b�d�Z�p�b�y���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z�� 

�i�h�k�e�_���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

�H�l�k�m�l�k�l�\�b�_�� �h�[�s�_�i�j�b�g�y�l�h�c���� �\�Z�e�b�^�g�h�c�� �b�� �e�_�]�d�h�� �j�_�Z�e�b�a�m�_�f�h�c�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b��

�k�l�_�i�_�g�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �i�h�k�e�_�� �J�I�W�� �y�\�e�y�_�l�k�y�� �a�Z�d�h�g�h�f�_�j�g�u�f��

�i�j�_�i�y�l�k�l�\�b�_�f�� �^�e�y�� �j�Z�a�j�Z�[�h�l�d�b�� �_�^�b�g�u�o�� �i�j�Z�d�l�b�q�_�k�d�b�o�� �j�_�d�h�f�_�g�^�Z�p�b�c�� �i�h�� �d�h�j�j�_�d�p�b�b��

�^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �H�k�g�h�\�u�\�Z�y�k�v�� �g�Z�� �j�_�l�j�h�k�i�_�d�l�b�\�g�h�c�� �h�p�_�g�d�_�� �j�_�a�m�e�v�l�Z�l�h�\��

�e�_�q�_�g�b�y�� �i�Z�p�b�_�g�l�h�\�� �k�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f�� �^�_�n�_�d�l�h�f�� �M�<�:�� �\�� �g�Z�r�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b����

�\�u�i�h�e�g�_�g�h�� �b�o�� �k�h�i�h�k�l�Z�\�e�_�g�b�_�� �k�� �Z�j�o�b�\�g�u�f�b�� �p�b�k�l�h�]�j�Z�f�f�Z�f�b���� �I�h�e�m�q�_�g�g�u�_�� �\�u�\�h�^�u��

�e�_�]�e�b���\���h�k�g�h�\�m���j�Z�a�j�Z�[�h�l�d�b���i�j�h�k�l�h�c���b���e�h�]�b�q�g�h�c���d�e�Z�k�k�b�n�b�d�Z�p�b�b���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b��

�M�<�:�� �i�h�k�e�_�� �J�I�W���� �i�h�a�\�h�e�y�x�s�_�c�� �\�u�j�Z�[�h�l�Z�l�v�� �d�h�g�d�j�_�l�g�u�c�� �i�j�Z�d�l�b�q�_�k�d�b�c�� �Z�e�]�h�j�b�l�f��

�^�_�c�k�l�\�b�c���o�b�j�m�j�]�Z���^�e�y���d�h�j�j�_�d�p�b�b���h�k�e�h�`�g�_�g�b�y�� 

�I�j�_�^�e�Z�]�Z�_�f�Z�y�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y�� �k�h�^�_�j�`�b�l�� �l�j�b�� �k�l�_�i�_�g�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b��

�M�<�:���� �H�p�_�g�d�Z�� �i�j�h�l�y�`�_�g�g�h�k�l�b�� �b�� �e�h�d�Z�e�b�a�Z�p�b�b�� �a�Z�l�_�d�Z�� �d�h�g�l�j�Z�k�l�g�h�]�h�� �\�_�s�_�k�l�\�Z��

�i�j�h�b�a�\�h�^�b�l�k�y�� �\�� �i�j�y�f�h�c�� �b �[�h�d�h�\�h�c�� �i�j�h�_�d�p�b�y�o���� �K�� �p�_�e�v�x�� �k�l�j�Z�l�b�n�b�d�Z�p�b�b�� �^�_�n�_�d�l�h�\��

�Z�g�Z�k�l�h�f�h�a�Z�� �i�h�� �k�l�_�i�_�g�y�f�� �g�_�h�[�o�h�^�b�f�h�� �\�u�i�h�e�g�b�l�v�� �m�k�e�h�\�g�h�_�� �^�_�e�_�g�b�_�� �i�e�h�k�d�h�k�l�b��

�b�a�h�[�j�Z�`�_�g�b�y�� �\�� �i�j�y�f�h�c�� �i�j�h�_�d�p�b�b�� �g�Z�� �l�j�b�� �k�_�d�l�h�j�Z�� �± �i�m�l�_�f�� �i�j�h�\�_�^�_�g�b�y�� �^�\�m�o��

�j�Z�k�o�h�^�y�s�b�o�k�y�� �e�b�g�b�c�� �h�l�� �l�h�q�d�b���k�n�h�j�f�b�j�h�\�Z�g�g�h�]�h�� �M�<�:�� �d�� �f�Z�d�k�b�f�Z�e�v�g�h�� �m�^�Z�e�_�g�g�u�f��

�^�j�m�]�� �h�l�� �^�j�m�]�Z���� �e�Z�l�_�j�Z�e�v�g�u�f�� �l�h�q�d�Z�f�� �[�h�d�h�\�u�o�� �k�l�_�g�h�d�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y��

���j�b�k�m�g�h�d 4.4, �:���� �<�������\�� �[�h�d�h�\�h�c���i�j�h�_�d�p�b�b���g�Z���l�j�b���j�Z�\�g�u�_���a�h�g�u�� �± �j�Z�k�k�l�h�y�g�b�_�� �f�_�`�^�m��

�l�h�q�d�h�c�� �Z�g�Z�k�l�h�f�h�a�Z�� �b�� �^�g�h�f�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �j�Z�a�^�_�e�b�l�v�� �^�\�m�f�y�� �]�h�j�b�a�h�g�l�Z�e�v�g�u�f�b��

�e�b�g�b�y�f�b���q�_�j�_�a���j�Z�\�g�u�_���i�j�h�f�_�`�m�l�d�b�����j�b�k�m�g�h�d��������, �;�����=���� 
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�:��  �;��  

�<��  �=��  
�:�����<���± �]�j�Z�n�b�q�_�k�d�h�_���b���j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�h�_���b�a�h�[�j�Z�`�_�g�b�y���k�_�d�l�h�j�h�\���\���i�j�y�f�h�c���i�j�h�_�d�p�b�b���� 

�;�����=���± �]�j�Z�n�b�q�_�k�d�h�_���b���j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�h�_���b�a�h�[�j�Z�`�_�g�b�y���a�h�g���\���[�h�d�h�\�h�c���i�j�h�_�d�p�b�b. 
 

�J�b�k�m�g�h�d�������� �± �<�b�a�m�Z�e�v�g�h�_���^�_�e�_�g�b�_���p�b�k�l�h�]�j�Z�f�f�u���g�Z���k�_�d�l�h�j�Z���b���a�h�g�u�� 

�\���i�j�y�f�h�c���b���[�h�d�h�\�h�c���i�j�h�_�d�p�b�y�o 

 

�<�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �i�h�e�m�q�_�g�g�u�f�� �a�h�g�Z�e�v�g�u�f�� �^�_�e�_�g�b�_�f�� �\�u�^�_�e�y�x�l�� �k�e�_�^�m�x�s�b�_��

�k�l�_�i�_�g�b���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���� 

�� I ���e�_�]�d�Z�y�����k�l�_�i�_�g�v���o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y���e�h�d�Z�e�b�a�Z�p�b�_�c���a�Z�l�_�d�Z���d�h�g�l�j�Z�k�l�g�h�]�h���\�_�s�_�k�l�\�Z��

�l�h�e�v�d�h�� �\�� �h�^�g�h�f�� �k�_�d�l�h�j�_�� �g�Z�� �i�j�y�f�h�f�� �b�a�h�[�j�Z�`�_�g�b�b�� �b�� �\�� �h�^�g�h�c�� �a�h�g�_�� �\�� �[�h�d�h�\�h�c��

�i�j�h�_�d�p�b�b�����j�b�k�m�g�h�d�������������� 

�� II  ���k�j�_�^�g�y�y���� �k�l�_�i�_�g�v�� �± �i�j�b�� �e�h�d�Z�e�b�a�Z�p�b�b�� �a�Z�l�_�d�Z�� �\�� �i�j�_�^�_�e�Z�o�� �^�\�m�o�� �k�_�d�l�h�j�h�\�� �b�e�b��

�a�h�g���\���i�j�y�f�h�c���b���[�h�d�h�\�h�c���i�j�h�_�d�p�b�y�o�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�����j�b�k�m�g�h�d�������������� 

�� III  ���l�y�`�_�e�Z�y���� �k�l�_�i�_�g�v�� �± �i�j�b�� �\�h�\�e�_�q�_�g�b�b�� �l�j�_�o�� �k�_�d�l�h�j�h�\�� �b�e�b�� �a�h�g�� �\�� �i�j�y�f�h�c�� �b��

�[�h�d�h�\�h�c���i�j�h�_�d�p�b�y�o�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�����j�b�k�m�g�h�d������������ 
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�:��  �;��  

�<��  �=��  

�:���± �]�j�Z�n�b�q�_�k�d�Z�y���k�o�_�f�Z���\���i�j�y�f�h�c���i�j�h�_�d�p�b�b�����;���± �]�j�Z�n�b�q�_�k�d�Z�y���k�o�_�f�Z���\���[�h�d�h�\�h�c���i�j�h�_�d�p�b�b���� 

�<���± �j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z���\���i�j�y�f�h�c���i�j�h�_�d�p�b�b���� 

�=���± �j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z���\���[�h�d�h�\�h�c���i�j�h�_�d�p�b�b. 
 

�J�b�k�m�g�h�d�������� �± �=�j�Z�n�b�q�_�k�d�Z�y���b���j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�Z�y���d�Z�j�l�b�g�u��I ���e�_�]�d�h�c�����k�l�_�i�_�g�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���k�h�]�e�Z�k�g�h���i�j�_�^�e�Z�]�Z�_�f�h�c���d�e�Z�k�k�b�n�b�d�Z�p�b�b 
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�:��  �;��

�<��  �=��  

�:���± �]�j�Z�n�b�q�_�k�d�Z�y���k�o�_�f�Z���\���i�j�y�f�h�c���i�j�h�_�d�p�b�b�����;���± �]�j�Z�n�b�q�_�k�d�Z�y���k�o�_�f�Z���\���[�h�d�h�\�h�c���i�j�h�_�d�p�b�b���� 

�<���± �j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z���\���i�j�y�f�h�c���i�j�h�_�d�p�b�b���� 

�=���± �j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z �\���[�h�d�h�\�h�c���i�j�h�_�d�p�b�b. 
 

�J�b�k�m�g�h�d�������� �± �J�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z��II  ���k�j�_�^�g�_�c�����k�l�_�i�_�g�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���k�h�]�e�Z�k�g�h���i�j�_�^�e�Z�]�Z�_�f�h�c���d�e�Z�k�k�b�n�b�d�Z�p�b�b 
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�:��  �;��  

�<��  �=��  
�:���± �]�j�Z�n�b�q�_�k�d�Z�y���k�o�_�f�Z���\���i�j�y�f�h�c���i�j�h�_�d�p�b�b�����;���± �]�j�Z�n�b�q�_�k�d�Z�y���k�o�_�f�Z���\���[�h�d�h�\�h�c���i�j�h�_�d�p�b�b���� 

�<���± �j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z���\���i�j�y�f�h�c���i�j�h�_�d�p�b�b���� 

�=���± �j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z���\���[�h�d�h�\�h�c���i�j�h�_�d�p�b�b. 
 

�J�b�k�m�g�h�d�������� �± �J�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z��III ���l�y�`�_�e�h�c�����k�l�_�i�_�g�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���k�h�]�e�Z�k�g�h���i�j�_�^�e�Z�]�Z�_�f�h�c���d�e�Z�k�k�b�n�b�d�Z�p�b�b 

 

�������������K�i�h�k�h�[�u���d�h�j�j�_�d�p�b�b���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� 

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z 
 

�M�� �������� ���������������� �b�a�� ���������� �i�Z�p�b�_�g�l�h�\�� �i�h�� �^�Z�g�g�u�f�� �\�h�k�o�h�^�y�s�_�c�� �p�b�k�l�h�]�j�Z�n�b�b����

�\�u�i�h�e�g�_�g�g�h�c�� �g�_�� �j�Z�g�_�_�� �k�_�^�v�f�u�o�� �k�m�l�h�d�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z���� �\�u�y�\�e�_�g�Z��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�:���� 
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�M�������� ���������������� �[�h�e�v�g�u�o�� �m�k�l�j�Z�g�_�g�b�_�� �^�_�n�_�d�l�Z�� �Z�g�Z�k�l�h�f�h�a�Z�� �h�k�m�s�_�k�l�\�e�y�e�h�k�v��

�d�h�g�k�_�j�\�Z�l�b�\�g�h�� �i�m�l�_�f�� �^�e�b�l�_�e�v�g�h�]�h�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �F�_�^�b�Z�g�Z��

�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �^�e�y�� �^�Z�g�g�h�c�� �i�h�^�]�j�m�i�i�u�� �k�h�k�l�Z�\�b�e�Z�� �����������^�g�_�c����

IQR 22,0-�����������^�g�y�����f�b�g�b�f�m�f���± �����������^�g�_�c�����f�Z�d�k�b�f�m�f �± �����������^�g�y���� 

�M�� ������ ���������������� �[�h�e�v�g�u�o�� �k�� �e�_�]�d�h�c�� �k�l�_�i�_�g�v�x�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:��

���\ �k�h�h�l�\�_�l�k�l�\�b�b���k���i�j�_�^�k�l�Z�\�e�_�g�g�h�c���g�Z�f�b���d�e�Z�k�k�b�n�b�d�Z�p�b�_�c�������\�u�y�\�e�_�g�g�h�c���g�Z���k�_�^�v�f�u�_��

�k�m�l�d�b���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���i�_�j�b�h�^�Z�����m�j�_�l�j�Z�e�v�g�u�c���d�Z�l�_�l�_�j���N�h�e�_�y���m�^�Z�e�y�e�k�y���\���l�_���`�_��

�k�m�l�d�b���k���i�h�k�e�_�^�m�x�s�b�f���g�Z�[�e�x�^�_�g�b�_�f���i�Z�p�b�_�g�l�Z���\���k�l�Z�p�b�h�g�Z�j�g�u�o���m�k�e�h�\�b�y�o���\���l�_�q�_�g�b�_��

�h�^�g�b�o-�^�\�m�o�� �^�g�_�c�� �b�� �\�u�i�h�e�g�_�g�b�_�f�� �d�h�g�l�j�h�e�v�g�h�]�h�� �M�A�B�� �f�Z�e�h�]�h�� �l�Z�a�Z���� �G�b�� �\�� �h�^�g�h�f�� �b�a��

�k�e�m�q�Z�_�\�� �g�_�� �\�u�y�\�e�_�g�h�� �a�Z�l�_�d�Z�� �f�h�q�b�� �b�e�b�� �j�Z�a�\�b�l�b�y�� �d�e�b�g�b�d�b�� �b�g�n�_�d�p�b�h�g�g�h-

�\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �\�� �f�Z�e�h�f�� �l�Z�a�m���� �I�j�b�� �f�_�^�b�Z�g�_�� �g�Z�[�e�x�^�_�g�b�y�� ���������� �f�_�k�y�p�Z��

(IQR 19,75-���������� �f�_�k�y�p�_�\���� �f�b�g�b�f�m�f�� �������� �f�_�k�y�p�_�\���� �f�Z�d�k�b�f�m�f�� ���������� �f�_�k�y�p�Z���� �m��

�i�Z�p�b�_�g�l�h�\�� �^�Z�g�g�h�c�� �i�h�^�]�j�m�i�i�u�� �g�_�� �h�l�f�_�q�_�g�h�� �k�e�m�q�Z�_�\�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �k�l�_�g�h�a�Z�� �M�<�:��

�b�e�b���i�h�y�\�e�_�g�b�y���h�[�k�l�j�m�d�l�b�\�g�h�c���k�b�f�i�l�h�f�Z�l�b�d�b���� 

�<�� �k�\�y�a�b���k�� �\�u�y�\�e�_�g�b�_�f�� �l�y�`�_�e�h�c�� �k�l�_�i�_�g�b���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:��18 (11,8%) 

�i�Z�p�b�_�g�l�Z�f�� �\�u�i�h�e�g�_�g�h�� �k�h�a�^�Z�g�b�_�� �©�k�m�o�h�]�h�ª�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �i�m�l�_�f�� �^�j�_�g�b�j�h�\�Z�g�b�y��

�f�h�q�_�\�u�\�h�^�y�s�b�o�� �i�m�l�_�c�� �g�Z�j�m�`�g�u�f�b�� �k�l�_�g�l�Z�f�b�� �b�� �m�j�_�l�j�Z�e�v�g�u�f�� �d�Z�l�_�l�_�j�h�f�� �N�h�e�_�y��

���j�b�k�m�g�h�d�������������� 

�K�j�_�^�g�b�c���b�g�l�_�j�\�Z�e���f�_�`�^�m���i�_�j�\�b�q�g�h�c���p�b�k�l�h�]�j�Z�n�b�_�c���b���i�j�h�p�_�^�m�j�h�c���m�k�l�Z�g�h�\�d�b��

�f�h�q�_�l�h�q�g�b�d�h�\�u�o�� �k�l�_�g�l�h�\�� �k�h�k�l�Z�\�b�e�� �������“�������� �^�g�y���� �M�� �h�^�g�h�]�h�� �i�Z�p�b�_�g�l�Z�� ���i�_�j�\�h�]�h���� �m��

�d�h�l�h�j�h�]�h�� �\�i�_�j�\�u�_�� �[�u�e�Z�� �i�j�b�f�_�g�_�g�Z�� �h�i�b�k�u�\�Z�_�f�Z�y�� �f�_�l�h�^�b�d�Z���� �^�Z�g�g�u�c�� �b�g�l�_�j�\�Z�e��

�j�Z�\�g�y�e�k�y���������^�g�y�f�����K�j�_�^�g�_�_���\�j�_�f�y���i�j�h�p�_�^�m�j�u���k�l�_�g�l�b�j�h�\�Z�g�b�y���h�[�h�b�o���f�h�q�_�l�h�q�g�b�d�h�\��

�k�h�k�l�Z�\�b�e�h�� ���������“�������� �f�b�g�m�l���� �D�h�g�l�j�h�e�v�g�Z�y�� �p�b�k�l�h�]�j�Z�n�b�y�� �\�u�i�h�e�g�y�e�Z�k�v�� �g�Z�� �q�_�l�\�_�j�l�u�_-

�i�y�l�u�_�� �k�m�l�d�b�� �<�� �k�e�m�q�Z�_�� �h�l�k�m�l�k�l�\�b�y�� �j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�b�o�� �i�j�b�a�g�Z�d�h�\�� �a�Z�l�_�d�Z��

�d�h�g�l�j�Z�k�l�g�h�]�h�� �\�_�s�_�k�l�\�Z�� �m�j�_�l�j�Z�e�v�g�u�c�� �d�Z�l�_�l�_�j�� �\�f�_�k�l�_�� �k�h�� �k�l�_�g�l�Z�f�b�� �m�^�Z�e�y�e�k�y���� �I�j�b��

�g�_�h�[�o�h�^�b�f�h�k�l�b�� �i�h�k�e�_�^�g�b�_�� �k�h�o�j�Z�g�y�e�b�k�v���� �b�� �i�h�\�l�h�j�g�Z�y�� �p�b�k�l�h�]�j�Z�n�b�y�� �\�u�i�h�e�g�y�e�Z�k�v��

�q�_�j�_�a�� ��-���� �^�g�y���� �K�j�_�^�g�_�_�� �\�j�_�f�y�� �a�Z�`�b�\�e�_�g�b�_�� �M�<�:�� �i�h�k�e�_�� �i�j�h�p�_�^�m�j�u�� �k�l�_�g�l�b�j�h�\�Z�g�b�y��

�k�h�k�l�Z�\�b�e�h�� �������“�������� �^�g�_�c���� �I�j�b�� �f�_�^�b�Z�g�_�� �\�j�_�f�_�g�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �g�Z�[�e�x�^�_�g�b�y��

���������� �f�_�k�y�p�_�\�� ��IQR 42,0-���������� �f�_�k�y�p�_�\���� �f�b�g�b�f�m�f�� ���������� �f�_�k�y�p�_�\���� �f�Z�d�k�b�f�m�f�� ����������

�f�_�k�y�p�Z���� �e�b�r�v�� �m�� �h�^�g�h�]�h�� �i�Z�p�b�_�g�l�Z�� ���i�_�j�\�h�]�h���� �j�Z�a�\�b�e�k�y�� �k�l�_�g�h�a�� �M�<�:���� �m�k�i�_�r�g�h��

�m�k�l�j�Z�g�_�g�g�u�c���i�m�l�_�f���h�^�g�h�d�j�Z�l�g�h�c���]�h�e�v�f�b�_�\�h�c���e�Z�a�_�j�g�h�c���m�j�_�l�j�h�l�h�f�b�b�����j�b�k�m�g�h�d������������ 
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�:��  �;��  

 �<��  �=��  

�:���± �F�J�L���d�Z�j�l�b�g�Z���^�_�n�_�d�l�Z���a�Z�^�g�_�c���i�h�e�m�h�d�j�m�`�g�h�k�l�b���M�<�:�����h�k�e�h�`�g�_�g�g�h�]�h���w�d�k�l�j�Z�\�Z�a�Z�p�b�_�c���f�h�q�b���k��

�n�h�j�f�b�j�h�\�Z�g�b�_�f���^�\�m�o���a�Z�l�_�d�h�\���\���f�Z�e�h�f���l�Z�a�m�����;���± �P�b�k�l�h�k�d�h�i�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z���^�_�n�_�d�l�Z���M�<�:���� 

�<���± �J�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z���k�h�k�l�h�y�l�_�e�v�g�h�]�h���M�<�:���g�Z���n�h�g�_���k�l�_�g�l�b�j�h�\�Z�g�b�y���f�h�q�_�l�h�q�g�b�d�h�\���� 

�=���± �F�J�L���d�Z�j�l�b�g�Z���k�h�k�l�h�y�l�_�e�v�g�h�]�h���M�<�:���i�h�k�e�_���m�^�Z�e�_�g�b�y���f�h�q�_�l�h�q�g�b�d�h�\�u�o���k�l�_�g�l�h�\�� 

�g�Z���k�_�^�v�f�u�_���k�m�l�d�b. 
 

�J�b�k�m�g�h�d�������� �± �I�j�b�f�_�j���m�k�i�_�r�g�h�]�h���m�k�l�j�Z�g�_�g�b�y���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:�� 

�l�y�`�_�e�h�c���k�l�_�i�_�g�b���i�m�l�_�f���^�j�_�g�b�j�h�\�Z�g�b�y���f�h�q�_�\�u�\�h�^�y�s�b�o���i�m�l�_�c���g�Z�j�m�`�g�u�f�b��

�k�l�_�g�l�Z�f�b �b���m�j�_�l�j�Z�e�v�g�u�f���d�Z�l�_�l�_�j�h�f���N�h�e�_�y 
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�J�b�k�m�g�h�d�������� �± �J�Z�k�k�_�q�_�g�b�_���k�l�_�g�h�a�Z���M�<�:���h�i�l�b�q�_�k�d�b�f���e�Z�a�_�j�g�u�f���\�h�e�h�d�g�h�f 

 

�<�u�i�h�e�g�_�g�b�_�� �j�_�e�Z�i�Z�j�h�l�h�f�b�b�� �i�h�l�j�_�[�h�\�Z�e�h�k�v�� ���� �������������� �i�Z�p�b�_�g�l�Z�f�� �\�� �k�\�y�a�b�� �k��

�i�j�h�^�h�e�`�Z�x�s�b�f�k�y�� �d�j�h�\�h�l�_�q�_�g�b�_�f�� �b�� �j�Z�a�j�u�\�h�f�� �M�<�:�� �\�k�e�_�^�k�l�\�b�_�� �^�Z�\�e�_�g�b�y��

�g�Z�j�Z�k�l�Z�x�s�_�c���j�_�l�j�h�i�m�a�u�j�g�h�c���]�_�f�Z�l�h�f�u�����I�h�k�e�_���^�h�k�l�b�`�_�g�b�y���m�k�l�h�c�q�b�\�h�]�h���]�_�f�h�k�l�Z�a�Z��

�b�� �k�Z�g�Z�p�b�b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �M�<�:���� �<�� �h�^�g�h�f�� �k�e�m�q�Z�_��

�i�h�e�g�h�]�h�� �h�l�j�u�\�Z�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �h�l�� �m�j�_�l�j�u�� �\�u�i�h�e�g�y�e�h�k�v�� �g�Z�j�m�`�g�h�_��

�k�l�_�g�l�b�j�h�\�Z�g�b�_���h�[�h�b�o���f�h�q�_�l�h�q�g�b�d�h�\���k���j�_�Z�g�Z�k�l�h�f�h�a�h�f�����?�s�_���\���l�j�_�o�����������������i�h�^�h�[�g�u�o��

�k�e�m�q�Z�y�o�� �i�j�h�^�h�e�`�Z�x�s�_�]�h�k�y�� �d�j�h�\�h�l�_�q�_�g�b�y�� �]�_�f�h�k�l�Z�a�� �^�h�k�l�b�]�g�m�l�� �d�h�g�k�_�j�\�Z�l�b�\�g�h���� �k��

�i�h�k�e�_�^�m�x�s�b�f���q�j�_�k�d�h�`�g�u�f���^�j�_�g�b�j�h�\�Z�g�b�_�f���a�Z�[�j�x�r�b�g�g�h�c���]�_�f�Z�l�h�f�u���b���^�e�b�l�_�e�v�g�h�c��

�d�Z�l�_�l�_�j�b�a�Z�p�b�_�c���f�h�q�_�\�h�]�h���i�m�a�u�j�y�� 

�M�� ������ �������������� �i�Z�p�b�_�g�l�h�\�� �k�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�x�� �M�<�:��

�i�j�b�f�_�g�y�e�b�k�v�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�_�� �f�_�l�h�^�b�d�b�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�u�o�� �i�m�l�_�c�� �± 

�w�i�b�p�b�k�l�h�k�l�h�f�b�y���b���^�\�m�k�l�h�j�h�g�g�y�y���g�_�n�j�h�k�l�h�f�b�y�� 

�<�� �p�_�e�h�f���� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�_�� �k�i�h�k�h�[�u�� �d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y��

�i�h�a�\�h�e�y�x�l�� �^�h�k�l�b�q�v�� �j�Z�g�g�_�]�h�� �a�Z�`�b�\�e�_�g�b�y�� �M�<�:�� �b�� �k�h�d�j�Z�l�b�l�v�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v��

�d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �<�� �b�k�k�e�_�^�m�_�f�h�c�� �i�h�^�]�j�m�i�i�_�� �f�_�^�b�Z�g�Z�� �k�j�h�d�h�\��

�m�^�Z�e�_�g�b�y�� �m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z�� �h�d�Z�a�Z�e�Z�k�v�� �^�h�k�l�h�\�_�j�g�h�� �f�_�g�v�r�_�� �\�� �k�j�Z�\�g�_�g�b�b��
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�k �i�h�^�]�j�m�i�i�h�c���d�h�g�k�_�j�\�Z�l�b�\�g�h�c���l�_�j�Z�i�b�b �± �����������^�g�_�c�����,�4�5����������-�����������^�g�_�c�����f�b�g�b�f�m�f���± 

�����������^�g�_�c�����f�Z�d�k�b�f�m�f���± �����������^�g�_�c����p=0,001). 

�F�_�^�b�Z�g�Z���g�Z�[�e�x�^�_�g�b�y���a�Z���i�Z�p�b�_�g�l�Z�f�b���k���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�x���M�<�:���i�h�k�e�_���J�I�W��

�k�h�k�l�Z�\�b�e�Z�� ���������� �f�_�k�y�p�_�\�� ���,�4�5�� ��������-������������ �f�_�k�y�p�_�\���� �f�b�g�b�f�m�f�� �± ���������� �f�_�k�y�p�_�\����

�f�Z�d�k�b�f�m�f�� �± ������������ �f�_�k�y�p�_�\������ �A�Z�� �^�Z�g�g�u�c�� �i�_�j�b�h�^�� �h�l�f�_�q�_�g�h�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �k�l�_�g�h�a�Z��

�M�<�:�� �m�� ������ ���������������� �b�a�� �������� �i�Z�p�b�_�g�l�h�\���� �I�h�^�j�h�[�g�u�c�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a��

�j�_�a�m�e�v�l�Z�l�h�\�� �e�_�q�_�g�b�y�� �[�h�e�v�g�u�o�� �k�� �^�Z�g�g�h�c�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �i�Z�l�h�e�h�]�b�_�c��

�i�j�_�^�k�l�Z�\�e�_�g�� �\�� �j�Z�a�^�_�e�_��4.4. �©�K�l�_�g�h�a�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�h�f�h�a�Z�ª. �H�^�g�Z�d�h�� �\��

�j�Z�f�d�Z�o�� �b�a�m�q�_�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �b�k�o�h�^�h�\�� �j�Z�a�e�b�q�g�u�o�� �k�i�h�k�h�[�h�\�� �d�h�j�j�_�d�p�b�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:���� �g�Z�f�b�� �\�u�i�h�e�g�_�g�� �b�� �i�j�_�^�k�l�Z�\�e�_�g�� �\�� �g�Z�k�l�h�y�s�_�f�� �j�Z�a�^�_�e�_��

�i�h�^�]�j�m�i�i�h�\�h�c�� �d�h�j�j�_�e�y�p�b�h�g�g�u�c�� �Z�g�Z�e�b�a�� �\�� �^�\�m�o�� �d�h�]�h�j�l�Z�o�� �i�Z�p�b�_�g�l�h�\�� ���k�h�� �k�l�_�g�h�a�h�f��

�M�<�:����n� �������� �b�� �[�_�a�� �k�l�_�g�h�a�Z�� �M�<�:����n� ������������ �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �i�j�h�\�_�^�_�g�g�h�]�h�� �Z�g�Z�e�b�a�Z��

�m�k�l�Z�g�h�\�e�_�g�h���� �q�l�h�� �\�� �i�h�^�]�j�m�i�i�_�� �i�Z�p�b�_�g�l�h�\�� �k�� �j�Z�a�\�b�\�r�b�f�k�y�� �k�l�_�g�h�a�h�f�� �^�h�k�l�h�\�_�j�g�h��

�q�Z�s�_�� �\�u�y�\�e�y�e�Z�k�v�� �i�j�_�^�r�_�k�l�\�m�x�s�Z�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:�� �l�y�`�_�e�h�c�� �k�l�_�i�_�g�b��

(p� ���������������h�k�m�s�_�k�l�\�e�y�e�h�k�v���[�h�e�_�_���i�j�h�^�h�e�`�b�l�_�e�v�g�h�_���^�j�_�g�b�j�h�\�Z�g�b�_���f�h�q�_�\�h�]�h���i�m�a�u�j�y��

�m�j�_�l�j�Z�e�v�g�u�f�� �d�Z�l�_�l�_�j�h�f�� ������������ �k�m�l�h�d�� �i�j�h�l�b�\�� ���������� �k�m�l�h�d����p� �������������� �b�� �j�_�`�_��

�i�j�h�\�h�^�b�e�b�k�v���w�g�^�h�k�d�h�i�b�q�_�k�d�b�_���f�_�l�h�^�b�d�b���m�k�l�j�Z�g�_�g�b�y���^�_�n�_�d�l�Z���Z�g�Z�k�l�h�f�h�a�Z����p=0,01). 

�M�q�b�l�u�\�Z�y�� �\�u�r�_�b�a�e�h�`�_�g�g�h�_���� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�x�� �M�<�:�� �l�y�`�_�e�h�c��

�k�l�_�i�_�g�b�� �^�e�b�l�_�e�v�g�Z�y�� �d�Z�l�_�l�_�j�b�a�Z�p�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �g�_�� �y�\�e�y�_�l�k�y�� �h�i�l�b�f�Z�e�v�g�h�c��

�e�_�q�_�[�g�h�c�� �h�i�p�b�_�c�� �\�\�b�^�m�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �k�l�_�g�h�l�b�q�_�k�d�h�]�h�� �k�m�`�_�g�b�y��

�Z�g�Z�k�l�h�f�h�a�Z���� �>�e�y�� �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �[�h�e�v�g�u�o�� �i�j�_�^�i�h�q�l�b�l�_�e�v�g�h�� �\�u�i�h�e�g�_�g�b�_��

�g�Z�j�m�`�g�h�]�h�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\���� �q�l�h�� �d�j�Z�l�g�h�� �k�h�d�j�Z�s�Z�_�l��

�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �b�� �w�d�k�l�j�Z�\�Z�a�Z�p�b�b�� �f�h�q�b���� �b���� �d�Z�d�� �k�e�_�^�k�l�\�b�_����

�k�g�b�`�Z�_�l���\�_�j�h�y�l�g�h�k�l�v���j�Z�a�\�b�l�b�y���h�[�k�l�j�m�d�l�b�\�g�u�o���h�k�e�h�`�g�_�g�b�c�� 

�I�Z�p�b�_�g�l�Z�f�� �k�� �e�_�]�d�h�c�� �k�l�_�i�_�g�v�x�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��

�i�j�_�^�k�l�Z�\�e�_�g�g�h�c�� �g�Z�f�b�� �d�e�Z�k�k�b�n�b�d�Z�p�b�_�c���� �i�h�d�Z�a�Z�g�h�� �m�^�Z�e�_�g�b�_�� �m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z��

�N�h�e�_�y�� �b�� �i�_�j�_�\�h�^�� �g�Z�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�_�� �i�h�^�� �k�l�Z�p�b�h�g�Z�j�g�u�f��

�g�Z�[�e�x�^�_�g�b�_�f�� �e�_�q�Z�s�_�]�h�� �\�j�Z�q�Z���� �K�h�]�e�Z�k�g�h�� �g�Z�r�_�f�m�� �^�e�b�l�_�e�v�g�h�f�m�� �i�h�e�h�`�b�l�_�e�v�g�h�f�m��

�h�i�u�l�m�� �^�Z�g�g�u�c�� �d�e�b�g�b�q�_�k�d�b�c�� �i�h�^�o�h�^�� �y�\�e�y�_�l�k�y�� �j�Z�a�m�f�g�h�c�� �b�� �[�_�a�h�i�Z�k�g�h�c��

�Z�e�v�l�_�j�g�Z�l�b�\�h�c���i�j�h�^�e�_�g�g�h�c���d�Z�l�_�l�_�j�b�a�Z�p�b�b���� 
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�I�Z�p�b�_�g�l�Z�f�� �k�h�� �k�j�_�^�g�_�c�� �k�l�_�i�_�g�v�x�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �p�_�e�_�k�h�h�[�j�Z�a�g�h��

�i�j�h�^�e�b�l�v�� �^�j�_�g�b�j�h�\�Z�g�b�_�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �m�j�_�l�j�Z�e�v�g�u�f�� �d�Z�l�_�l�_�j�h�f�� �k�� �i�h�\�l�h�j�g�u�f��

�\�u�i�h�e�g�_�g�b�_�f�� �\�h�k�o�h�^�y�s�_�c�� �p�b�k�l�h�]�j�Z�n�b�b�� �q�_�j�_�a�� ���� �^�g�_�c���� �I�j�b�� �h�l�k�m�l�k�l�\�b�b�� �a�Z�l�_�d�Z��

�d�h�g�l�j�Z�k�l�g�h�]�h�� �i�j�_�i�Z�j�Z�l�Z�� �i�h�� �_�_�� �j�_�a�m�e�v�l�Z�l�Z�f�� �b�e�b�� �\�u�y�\�e�_�g�b�b�� �e�_�]�d�h�c�� �k�l�_�i�_�g�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���i�h�d�Z�a�Z�g�h���m�^�Z�e�_�g�b�_���d�Z�l�_�l�_�j�Z���N�h�e�_�y�����<���k�e�m�q�Z�_���k�h�o�j�Z�g�_�g�b�y��

�k�j�_�^�g�_�c�� �k�l�_�i�_�g�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �h�[�h�k�g�h�\�Z�g�h�� �\�u�i�h�e�g�_�g�b�_�� �g�Z�j�m�`�g�h�]�h��

�k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\�� �k�� �p�_�e�v�x�� �f�b�g�b�f�b�a�Z�p�b�b�� �j�b�k�d�Z�� �h�[�k�l�j�m�d�l�b�\�g�u�o��

�h�k�e�h�`�g�_�g�b�c�� 

�H�k�g�h�\�u�\�Z�y�k�v�� �g�Z�� �i�h�e�m�q�_�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�Z�o�� �h�[�k�e�_�^�h�\�Z�g�b�y�� �b�� �e�_�q�_�g�b�y�� �]�j�m�i�i�u��

�i�Z�p�b�_�g�l�h�\���k���^�_�n�_�d�l�h�f���M�<�:���i�h�k�e�_���J�I�W�����g�Z�f�b���j�Z�a�j�Z�[�h�l�Z�g���Z�e�]�h�j�b�l�f�����i�j�_�^�e�Z�]�Z�x�s�b�c��

�\�u�[�h�j�� �h�i�l�b�f�Z�e�v�g�h�c�� �l�Z�d�l�b�d�b�� �d�h�j�j�_�d�p�b�b�� �h�k�e�h�`�g�_�g�b�y�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�h�� �k�l�_�i�_�g�v�x��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���j�_�d�h�f�_�g�^�h�\�Z�g�g�h�c���g�Z�f�b���d�e�Z�k�k�b�n�b�d�Z�p�b�b�����j�b�k�m�g�h�d�������������� 
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�\���k�h�h�l�\�_�l�k�l�\�b�b���k�h���k�l�_�i�_�g�v�x���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���i�h�k�e�_���J�I�W 
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���������K�l�_�g�h�a���m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z 
 

�K�l�_�g�h�a�� �M�<�:�� �i�h�k�e�_�� �J�I�W�� �j�Z�a�\�b�e�k�y�� �m�� ������ �������������� �b�a�� ���������� �i�Z�p�b�_�g�l�h�\����

�\�d�e�x�q�_�g�g�u�o���\�� �b�k�k�e�_�^�h�\�Z�g�b�_���� �<���[�h�e�v�r�b�g�k�l�\�_���k�e�m�q�Z�_�\�� �������� �i�Z�p�b�_�g�l������������������ �^�Z�g�g�h�_��

�h�k�e�h�`�g�_�g�b�_�� �^�b�Z�]�g�h�k�l�b�j�h�\�Z�g�h�� �\�� �l�_�q�_�g�b�_�� �i�_�j�\�h�]�h�� �]�h�^�Z�� �i�h�k�e�_�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �F�_�^�b�Z�g�Z�� �g�Z�[�e�x�^�_�g�b�y�� �a�Z�� �i�Z�p�b�_�g�l�Z�f�b�� �k�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f��

�k�l�_�g�h�a�h�f���M�<�:���k�h�k�l�Z�\�b�e�Z���������������f�_�k�y�p�_�\�����,�4�5�������������± ���������������f�b�g�b�f�m�f���± �����������f�_�k�y�p�Z����

�f�Z�d�k�b�f�m�f���± �������������f�_�k�y�p�_�\������ 

�H�[�k�e�_�^�h�\�Z�g�b�_�� �i�Z�p�b�_�g�l�h�\�� �k�� �h�[�k�l�j�m�d�l�b�\�g�u�f�� �g�Z�j�m�r�_�g�b�_�f�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�y��

�i�h�k�e�_�� �J�I�W�� �\�d�e�x�q�Z�e�h�� �k�[�h�j�� �`�Z�e�h�[�� �b�� �Z�g�Z�f�g�_�a�Z���� �a�Z�i�h�e�g�_�g�b�_�� �h�i�j�h�k�g�b�d�h�\�� �d�Z�q�_�k�l�\�Z��

�f�h�q�_�b�k�i�m�k�d�Z�g�b�y�� �b�� �`�b�a�g�b�� ��IPSS, QoL���� �^�g�_�\�g�b�d�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�c������ �n�b�a�b�d�Z�e�v�g�h�_�� �b��

�b�g�k�l�j�m�f�_�g�l�Z�e�v�g�h�_�� �h�[�k�e�_�^�h�\�Z�g�b�_�� ���M�A�B�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �k�� �h�i�j�_�^�_�e�_�g�b�_�f�� �h�[�t�_�f�Z��

�h�k�l�Z�l�h�q�g�h�c�� �f�h�q�b���� �m�j�h�n�e�h�m�f�_�l�j�b�y���� �m�j�_�l�j�h�p�b�k�l�h�]�j�Z�n�b�y���� �m�j�_�l�j�h�p�b�k�l�h�k�d�h�i�b�y������

�e�Z�[�h�j�Z�l�h�j�g�h�_�� �h�[�k�e�_�^�h�\�Z�g�b�_�� ���h�[�s�_�d�e�b�g�b�q�_�k�d�b�c���� �[�b�h�o�b�f�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a���� �Z�g�Z�e�b�a��

�d�j�h�\�b�� �g�Z�� �h�[�s�b�c�� �I�K�:���� �h�[�s�b�c�� �b�� �f�b�d�j�h�[�b�h�e�h�]�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �f�h�q�b�� �k��

�Z�g�l�b�[�b�h�l�b�d�h�]�j�Z�f�f�h�c������ �D�j�b�l�_�j�b�_�f�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �i�j�h�\�_�^�_�g�g�h�]�h�� �e�_�q�_�g�b�y�� �m��

�i�Z�p�b�_�g�l�h�\�� �k�h�� �k�l�_�g�h�a�h�f�� �M�<�:�� �y�\�e�y�e�b�k�v�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h��

�Z�^�_�d�\�Z�l�g�h�]�h���f�h�q�_�b�k�i�m�k�d�Z�g�b�y�����h�l�k�m�l�k�l�\�b�_���a�g�Z�q�b�f�h�]�h���h�[�t�_�f�Z�����!���������f�e�����h�k�l�Z�l�h�q�g�h�c��

�f�h�q�b�� �i�h�� �^�Z�g�g�u�f�� �M�A�B�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �a�g�Z�q�_�g�b�_�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �h�[�t�_�f�g�h�c��

�k�d�h�j�h�k�l�b���i�h�l�h�d�Z���f�h�q�b���!�������f�e���k���i�h���j�_�a�m�e�v�l�Z�l�Z�f���m�j�h�n�e�h�m�f�_�l�j�b�b�� 

�;�h�e�v�g�u�_�� �J�I�@�� �k�h�� �k�l�_�g�h�l�b�q�_�k�d�b�f�� �k�m�`�_�g�b�_�f�� �M�<�:���� �\�h�a�g�b�d�r�b�f�� �i�h�k�e�_��

�i�j�h�\�_�^�_�g�g�h�c���Z�^�t�x�\�Z�g�l�g�h�c���e�m�q�_�\�h�c���l�_�j�Z�i�b�b���i�h���i�h�\�h�^�m���e�h�d�Z�e�v�g�h�]�h���j�_�p�b�^�b�\�Z���i�h�k�e�_��

�J�I�W�����j�Z�k�p�_�g�b�\�Z�e�b�k�v���d�Z�d���k�e�m�q�Z�b���h�k�e�h�`�g�_�g�b�y���e�m�q�_�\�h�c���l�_�j�Z�i�b�b���b���g�_���[�u�e�b���\�d�e�x�q�_�g�u��

�\���b�k�k�e�_�^�h�\�Z�g�b�_���� 

�D�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�_���b�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b �i�Z�p�b�_�g�l�h�\��

�k�h���k�l�_�g�h�a�h�f���M�<�:���i�h�k�e�_���J�I�W���i�j�_�^�k�l�Z�\�e�_�g�Z���\���l�Z�[�e�b�p�_������������ 
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�L�Z�[�e�b�p�Z�� ���������� �± �D�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�_�� �b�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b 

�i�Z�p�b�_�g�l�h�\���k�h���k�l�_�g�h�a�h�f���M�<�:�� 

 

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z n (%) �O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z n (%) 

�<�h�a�j�Z�k�l�����e�_�l 

<70 

�•70 

 

50 (80,6) 

12 (19,4) 

�>�h�k�l�m�i 

�I�h�a�Z�^�b�e�h�g�g�u�c 

�W�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c 

 

55 (88,7) 

7 (11,3) 

�H�[�t�_�f �I�@�����k�f3 

<40 

�•��0 

 

15 (24,2) 

47 (75,8) 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v��

�h�i�_�j�Z�p�b�b�����f�b�g�m�l�u 

�”������ 

>150 

 

 

36 (58,1) 

26 (41,9) 

�B�F�L�� �d�]���f2 

<30,0 

�•�������� 

 

41 (66,1) 

21 (33,9) 

�D�j�h�\�h�i�h�l�_�j�y�����f�e 

�”�������� 

>1000 

 

39 (62,9) 

23 (37,1) 

�I�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�c���m�j�h�\�_�g�v���I�K�:�� 

�g�]���f�e 

�”�������� 

10,1-20,0 

>20,0 

 

 

36 (58,1) 

22 (35,5) 

4 (6,5) 

�I�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�y 

�>�Z 

�G�_�l 

 

17 (27,4) 

45 (72,6) 

�D�m�j�_�g�b�_���\���Z�g�Z�f�g�_�a�_ 

�>�Z 

�G�_�l 

 

26 (41,9) 

36 (58,1) 

�N�h�j�f�b�j�h�\�Z�g�b�_���M�<�: 

�M�a�e�h�\�u�f�b���r�\�Z�f�b 

�G�_�i�j�_�j�u�\�g�u�f���r�\�h�f 

 

56 (90,3) 

6 (9,7) 

�K�Z�o�Z�j�g�u�c���^�b�Z�[�_�l 

�>�Z 

�G�_�l 

 

7 (11,3) 

55 (88,7) 

�K�j�h�d�b���m�^�Z�e�_�g�b�y���d�Z�l�_�l�_�j�Z 

�”�������^�g�_�c 

�!�������^�g�_�c 

 

21 (33,9) 

41 (66,1) 

�G�_�h�Z�^�t�x�\�Z�g�l�g�Z�y���]�h�j�f�h�g�Z�e�v�g�Z�y��

�l�_�j�Z�i�b�y 

�>�Z 

�G�_�l 

 

5 (8,1) 

57 (91,9) 

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�: 

�>�Z 

�G�_�l 

 

30 (48,4) 

32 (51,6) 

�H�i�_�j�Z�p�b�b���g�Z���I�@���\���Z�g�Z�f�g�_�a�_ 

�>�Z 

�G�_�l 

 

5 (8,1) 

57 (91,9) 

�I�h�e�h�`�b�l�_�e�v�g�u�c��

�o�b�j�m�j�]�b�q�_�k�d�b�c���d�j�Z�c 

�>�Z 

�G�_�l 

 

 

12 (19,4) 

50 (80,6) 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u���������� 

 

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z n (%) �O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z n (%) 

�W�i�b�p�b�k�l�h�k�l�h�f�Z���\���Z�g�Z�f�g�_�a�_ 

�>�Z 

�G�_�l 

 

4 (6,5) 

58 (93,5) 

�I�h�j�Z�`�_�g�b�_���e�b�f�n�h�m�a�e�h�\ 

�>�Z 

�G�_�l 

 

2 (3,2) 

60 (96,8) 

�D�e�b�g�b�q�_�k�d�Z�y���k�l�Z�^�b�y 

�k�L���Z-�k 

�k�L���Z-b 

�k�L���k 

�k�L���Z-b 

 

4 (6,5) 

23 (37,1) 

29 (46,8) 

6 (9,7) 

�I�Z�l�h�e�h�]�b�q�_�k�d�Z�y���k�l�Z�^�b�y�� 

�j�L�� 

�j�L���Z 

�j�L���\ 

 

43 (69,4) 

11 (17,7) 

8 (12,9) 

�=�j�Z�^�Z�p�b�y��ISUP 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

 

39 (62,9) 

15 (24,2) 

5 (8,1) 

3 (4,8) 

0 (0,0) 

�=�j�Z�^�Z�p�b�y��ISUP �i�h�k�e�_���J�I�W 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

 

35 (56,5) 

11 (17,7) 

10 (16,1) 

5 (8,1) 

1 (1,6) 

EAU �]�j�m�i�i�Z���j�b�k�d�Z 

�G�b�a�d�b�c���j�b�k�d 

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d 

�<�u�k�h�d�b�c���j�b�k�d 

 

12 (19,4) 

13 (21,0) 

37 (59,7) 

�;�b�h�o�b�f�b�q�_�k�d�b�c���j�_�p�b�^�b�\ 

�>�Z 

�G�_�l 

 

22 (35,5) 

40 (64,5) 

 

�������������I�j�_�^�b�d�l�h�j�u���n�h�j�f�b�j�h�\�Z�g�b�y���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���k�l�_�g�h�a�Z�� 

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z 
 

�D�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�b�_�� �b�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_�� �n�Z�d�l�h�j�u���� �i�h�l�_�g�p�b�Z�e�v�g�h��

�h�d�Z�a�u�\�Z�x�s�b�_�� �\�e�b�y�g�b�_�� �g�Z�� �\�_�j�h�y�l�g�h�k�l�v�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �k�l�_�g�h�a�Z�� �M�<�:�� �i�h�k�e�_�� �J�I�W����

�[�u�e�b�� �\�d�e�x�q�_�g�u�� �\�� �h�^�g�h�n�Z�d�l�h�j�g�u�c�� �Z�g�Z�e�b�a�� �k�� �i�h�k�l�j�h�_�g�b�_�f�� �l�Z�[�e�b�p�� �k�h�i�j�y�`�_�g�g�h�k�l�b����

�A�Z�l�_�f�� �i�j�h�\�_�^�_�g�� �f�m�e�v�l�b�\�Z�j�b�Z�g�l�g�u�c�� �j�_�]�j�_�k�k�b�h�g�g�u�c�� �Z�g�Z�e�b�a�� �i�j�_�^�b�d�l�h�j�h�\����

�Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o�� �k�� �j�b�k�d�h�f�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �J�_�a�m�e�v�l�Z�l�u�� �h�[�h�b�o�� �Z�g�Z�e�b�a�h�\��

�i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�_������������ 
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�L�Z�[�e�b�p�Z�� ���������� �± �J�_�a�m�e�v�l�Z�l�u�� �h�^�g�h�n�Z�d�l�h�j�g�h�]�h�� �b�� �f�g�h�]�h�n�Z�d�l�h�j�g�h�]�h�� �j�_�]�j�_�k�k�b�h�g�g�h�]�h��

�Z�g�Z�e�b�a�h�\���i�j�_�^�b�d�l�h�j�h�\�����Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o���k���\�_�j�h�y�l�g�h�k�l�v�x���j�Z�a�\�b�l�b�y���k�l�_�g�h�a�Z���M�<�: 

 

�N�Z�d�l�h�j 
�H�^�g�h�n�Z�d�l�h�j�g�u�c��

�Z�g�Z�e�b�a����p 

�F�g�h�]�h�n�Z�d�l�h�j�g�u�c���Z�g�Z�e�b�a 

�H�R�����������>�B�� p 

�H�[�t�_�f �I�@�����k�f3 (<�������•��0) 0,003 0,33 (0,11-0,93) 0,04 

�B�F�L�� �d�]���f2 (<�����������•���������� 0,0006 4,38 (1,47-13,07) 0,008 

�D�m�j�_�g�b�_�����^�Z���g�_�l�� 0,009 2,66 (0,95-7,46) 0,06 

EAU �]�j�m�i�i�Z���j�b�k�d�Z�����g�b�a�d�b�c��

�j�b�k�d���\�u�k�h�d�b�c���j�b�k�d�� 
0,0002 2,61 (0,96-10,35) 0,07 

�>�h�k�l�m�i�����w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c�� 

�i�h�a�Z�^�b�e�h�g�g�u�c�� 
<0,0001 0,41 (0,17-0,66) 0,001 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b����

�f�b�g�m�l�u�����”��������>150) 
0,004 1,44 (0,48-4,32) 0,51 

�D�j�h�\�h�i�h�l�_�j�y�����f�e�����”����������>1000) <0,0001 7,02 (2,48-17,27) <0,0001 

�I�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�y�����^�Z���g�_�l�� 0,03 1,68 (0,57-2,98) 0,48 

�N�h�j�f�b�j�h�\�Z�g�b�_���M�<�:�����m�a�e�h�\�u�f�b��

�r�\�Z�f�b���g�_�i�j�_�j�u�\�g�u�f���r�\�h�f�� 
0,001 2,07 (0,91-4,11) 0,06 

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�:�����^�Z���g�_�l�� 0,001 5,00 (1,55-16,15) 0,007 

�K�j�h�d�b���d�Z�l�_�l�_�j�b�a�Z�p�b�b�����^�g�b�����”�������!������ <0,0001 7,65 (3,57-17,93) <0,0001 

 

�K�h�]�e�Z�k�g�h���^�Z�g�g�u�f���f�m�e�v�l�b�\�Z�j�b�Z�g�l�g�h�c���e�h�]�b�k�l�b�q�_�k�d�h�c���j�_�]�j�_�k�k�b�h�g�g�h�c���f�h�^�_�e�b����

�n�Z�d�l�h�j�Z�f�b�����^�h�k�l�h�\�_�j�g�h���Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�f�b���k���i�h�\�u�r�_�g�g�h�c���\�_�j�h�y�l�g�h�k�l�v�x���j�Z�a�\�b�l�b�y��

�k�l�_�g�h�a�Z���M�<�:���i�h�k�e�_���o�b�j�m�j�]�b�q�_�k�d�h�]�h���e�_�q�_�g�b�y�����y�\�e�y�x�l�k�y���B�F�L���i�Z�p�b�_�g�l�Z���•�����������d�]���f2 

���H�R� ������������ �������>�B���� ��������-�������������� �S� ���������������� �h�[�t�_�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b��

�!���������� �f�e�� ���H�R� ������������ �������>�B���� ��������-17,27; p<������������������ �g�Z�e�b�q�b�_�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b��

�M�<�:�� ���H�R� ������������ �������>�B���� ��������-�������������� �S� �������������� �b�� �k�j�h�d�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h��

�i�m�a�u�j�y�� �!������ �^�g�_�c�� ���H�R� ������������ �������>�B���� ��������-������������ �S�������������������� �G�Z�i�j�h�l�b�\����

�w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c�� �h�i�_�j�Z�l�b�\�g�u�c�� �^�h�k�l�m�i�� ���H�R� ������������ �������>�B���� ��������-0,66; 

�S� �������������� �b�� �h�[�t�_�f���I�@ �������� �k�f3 ���H�R� ������������ �������>�B���� ��������-0,93; p=0,04) �^�h�k�l�h�\�_�j�g�h��

�k�g�b�`�Z�x�l���j�b�k�d���j�Z�a�\�b�l�b�y���^�Z�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y�� 
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�I�j�h�\�_�^�_�g�g�u�c�� �d�h�f�i�e�_�d�k�g�u�c�� �Z�g�Z�e�b�a�� �m�k�l�Z�g�h�\�e�_�g�g�u�o�� �i�j�_�^�b�d�l�h�j�h�\�� �k�� �m�q�_�l�h�f��

�k�l�j�Z�l�b�n�b�d�Z�p�b�b�� �g�Z�� �]�j�m�i�i�u�� �j�b�k�d�Z�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�� �\�u�k�h�d�m�x�� �i�j�_�^�k�d�Z�a�Z�l�_�e�v�g�m�x��

�l�h�q�g�h�k�l�v���i�j�_�^�k�l�Z�\�e�_�g�g�h�c���f�h�^�_�e�b���k���i�h�d�Z�a�Z�l�_�e�_�f���i�e�h�s�Z�^�b���i�h�^���5�2�&���d�j�b�\�h�c���j�Z�\�g�h�c��

������������ ���������>�B: 0,925-�������������� �b�� �h�[�s�b�f�� �i�j�h�p�_�g�l�h�f�� �\�_�j�g�h�� �d�e�Z�k�k�b�n�b�p�b�j�h�\�Z�g�g�u�o��

�k�h�[�u�l�b�c���������������F�h�^�_�e�v���y�\�e�y�_�l�k�y���k�h�]�e�Z�k�h�\�Z�g�g�h�c���k���b�k�o�h�^�g�u�f�b���^�Z�g�g�u�f�b���i�h���O�h�k�f�_�j�m-

�E�_�f�_�r�_�\�m�����S� �������������b���k�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�h�c�����j����������01). 

 

�������������K�i�h�k�h�[�u���d�h�j�j�_�d�p�b�b���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���k�l�_�g�h�a�Z�� 

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z 
 

�<�k�_�f�� �i�Z�p�b�_�g�l�Z�f�� �k�h�� �k�l�_�g�h�a�h�f�� �M�<�:�� �i�h�k�e�_�� �J�I�W�� �\�u�i�h�e�g�_�g�u�� �j�Z�a�e�b�q�g�u�_��

�k�i�h�k�h�[�u�� �i�_�j�\�b�q�g�h�c�� �d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �k�b�k�l�_�f�Z�l�b�a�b�j�h�\�Z�g�g�u�_���b��

�i�j�_�^�k�l�Z�\�e�_�g�g�u�_���\���l�Z�[�e�b�p�_�������������� 

 

�L�Z�[�e�b�p�Z�������������± �W�n�n�_�d�l�b�\�g�h�k�l�v���j�Z�a�e�b�q�g�u�o���k�i�h�k�h�[�h�\���i�_�j�\�b�q�g�h�c���d�h�j�j�_�d�p�b�b���k�l�_�g�h�a�Z��

�M�<�:���\���b�k�k�e�_�^�m�_�f�h�c���]�j�m�i�i�_���i�Z�p�b�_�g�l�h�\ 

 

�K�i�h�k�h�[���d�h�j�j�_�d�p�b�b 
�W�n�n�_�d�l�b�\�g�h�k�l�v���i�_�j�\�b�q�g�h�c��

�h�^�g�h�d�j�Z�l�g�h�c���i�j�h�p�_�^�m�j�u����n (%) 

�W�n�n�_�d�l�b�\�g�h�k�l�v���i�h�k�e�_��

�i�h�\�l�h�j�g�u�o���i�j�h�p�_�^�m�j����n (%) 

�;�m�`�b�j�h�\�Z�g�b�_���f�_�l�Z�e�e�b�q�_�k�d�b�f�b��

�[�m�`�Z�f�b���*�X�\�R�Q�� 
16/34 (47,1) 

�L�M�J���a�h�g�u���M�<�: 21/33 (63,6) 29/33 (87,9) 

�=�h�e�v�f�b�_�\�Z�y���e�Z�a�_�j�g�Z�y��

�m�j�_�l�j�h�l�h�f�b�y 
11/13 (84,6) 12/13 (92,3) 

 

�<�� �d�Z�q�_�k�l�\�_�� �i�_�j�\�b�q�g�h�]�h�� �f�_�l�h�^�Z�� �e�_�q�_�g�b�y�� ������ ���������������� �i�Z�p�b�_�g�l�Z�f�� �\�u�i�h�e�g�y�e�h�k�v��

�h�^�g�h�d�j�Z�l�g�h�_���b�e�b���i�_�j�b�h�^�b�q�_�k�d�h�_��(2-�����j�Z�a�Z�����k���b�g�l�_�j�\�Z�e�h�f����-�����g�_�^�_�e�b�����[�m�`�b�j�h�\�Z�g�b�_��

�m�j�_�l�j�u�� �b�a�h�]�g�m�l�u�f�b�� �f�_�l�Z�e�e�b�q�_�k�d�b�f�b�� �[�m�`�Z�f�b�� �*�X�\�R�Q���� �M�� ������ ���������������� �b�a�� �g�b�o�� �^�Z�g�g�Z�y��

�i�j�h�p�_�^�m�j�Z�� �h�d�Z�a�Z�e�Z�k�v�� �m�k�i�_�r�g�h�c�� �b�� �i�h�a�\�h�e�b�e�Z�� �g�h�j�f�Z�e�b�a�h�\�Z�l�v�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�_����
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�M 18 ���������������� �[�h�e�v�g�u�o�� �h�l�f�_�q�_�g�� �j�_�p�b�^�b�\�� �k�l�_�g�h�a�Z�� �k�� �k�h�o�j�Z�g�_�g�b�_�f�� �h�[�k�l�j�m�d�l�b�\�g�h�c��

�k�b�f�i�l�h�f�Z�l�b�d�b�� 

�L�M�J�� �h�[�e�Z�k�l�b�� �k�l�_�g�h�a�Z�� �M�<�:�� �\�u�i�h�e�g�_�g�Z�� ������ ���������������� �i�Z�p�b�_�g�l�Z�f�� �± 23 (69,7%) 

�[�h�e�v�g�u�f�� �\�� �d�Z�q�_�k�l�\�_�� �b�g�b�p�b�Z�e�v�g�h�]�h�� �f�_�l�h�^�Z�� �e�_�q�_�g�b�y�� �b�� ������ ���������������� �k�� �j�_�p�b�^�b�\�h�f��

�k�l�j�b�d�l�m�j�u�� �i�h�k�e�_�� �g�_�h�^�g�h�d�j�Z�l�g�h�]�h�� �[�m�`�b�j�h�\�Z�g�b�y�� �m�j�_�l�j�u���� �<�� �h�[�s�_�c�� �k�e�h�`�g�h�k�l�b�� �m��

21 ���������������� �[�h�e�v�g�h�]�h�� �������� �i�_�j�\�b�q�g�u�o�� �i�Z�p�b�_�g�l�h�\�� �b�� ���� �k�� �j�_�p�b�^�b�\�h�f�� �i�h�k�e�_��

�[�m�`�b�j�h�\�Z�g�b�y���� �h�^�g�h�d�j�Z�l�g�Z�y�� �L�M�J�� �a�h�g�u�� �M�<�:�� �i�h�a�\�h�e�b�e�Z�� �m�k�l�j�Z�g�b�l�v�� �k�l�_�g�h�a�� �b��

�\�h�k�k�l�Z�g�h�\�b�l�v���Z�^�_�d�\�Z�l�g�h�_���k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_���f�h�q�_�b�k�i�m�k�d�Z�g�b�_�����H�k�l�Z�e�v�g�u�_������������������������

�i�Z�p�b�_�g�l�h�\�� ������ �i�_�j�\�b�q�g�u�o�� �b�� ���� �k�� �j�_�p�b�^�b�\�h�f�� �i�h�k�e�_�� �[�m�`�b�j�h�\�Z�g�b�y���� �i�_�j�_�g�_�k�e�b 

�i�h�\�l�h�j�g�u�_�� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�_�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �± �^�\�_�� �L�M�J�� �a�h�g�u�� �M�<�:�� �h�d�Z�a�Z�e�b�k�v��

�m�k�i�_�r�g�u�f�b���m�����������������������[�h�e�v�g�u�o�����l�j�b���L�M�J�� �± �m�����������������������i�Z�p�b�_�g�l�h�\�����M���h�k�l�Z�e�v�g�u�o��

4 ���������������� �i�Z�p�b�_�g�l�h�\�� �l�j�_�l�v�_�� �w�g�^�h�k�d�h�i�b�q�_�k�d�h�_�� �\�f�_�r�Z�l�_�e�v�k�l�\�h�� �m�k�i�_�o�Z�� �g�_�� �b�f�_�e�h����

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�_�� �g�_�� �\�h�k�k�l�Z�g�h�\�b�e�h�k�v���� �q�l�h�� �i�h�l�j�_�[�h�\�Z�e�h��

�\�u�i�h�e�g�_�g�b�y���W�P�K. 

�=�h�e�v�f�b�_�\�Z�y�� �e�Z�a�_�j�g�Z�y�� ���+�R���<�$�*���� �m�j�_�l�j�h�l�h�f�b�y�� �\�u�i�h�e�g�_�g�Z�� ������ ����������������

�i�Z�p�b�_�g�l�Z�f�� ���g�Z�� �Z�i�i�Z�j�Z�l�Z�o�� �'�R�U�Q�L�H�U�Š�� �0�H�G�L�O�D�V�� �+������ �± ������ ���������������� �b�� �$�X�U�L�J�D�� �;�/�� �± 

4 ���������������� �i�Z�p�b�_�g�l�Z�f���� �k�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f�� �k�l�_�g�h�a�h�f�� �M�<�:���� �b�a�� �g�b�o�� ���� ������������������ �k��

�i�_�j�\�b�q�g�u�f�� �k�l�_�g�h�a�h�f���� ���� ���������������� �± �k�� �j�_�p�b�^�b�\�h�f�� �i�h�k�e�_�� �[�m�`�b�j�h�\�Z�g�b�y�� �m�j�_�l�j�u�� �b��

3 ������������������ �i�Z�p�b�_�g�l�Z�f���� �i�_�j�_�g�_�k�r�b�f�� �[�_�a�m�k�i�_�r�g�u�_�� �l�j�b �L�M�J�� �a�h�g�u�� �M�<�:����

�H�^�g�h�d�j�Z�l�g�Z�y�� �w�g�^�h�k�d�h�i�b�q�_�k�d�Z�y�� �e�Z�a�_�j�g�Z�y�� �d�h�j�j�_�d�p�b�y�� �k�l�_�g�h�a�Z�� �M�<�:�� �h�d�Z�a�Z�e�Z�k�v��

�m�k�i�_�r�g�h�c���m�������������������������[�h�e�v�g�u�o���± �m�����������������������k���i�_�j�\�b�q�g�u�f���k�l�_�g�h�a�h�f�����m�����������������������k��

�j�_�p�b�^�b�\�h�f�� �i�h�k�e�_�� �[�m�`�b�j�h�\�Z�g�b�y�� �b�� �m�� ���� �������������� �k�� �j�_�p�b�^�b�\�h�f�� �i�h�k�e�_�� �g�_�h�^�g�h�d�j�Z�l�g�u�o��

�L�M�J�����<���^�Z�e�v�g�_�c�r�_�f�����h�^�b�g���i�Z�p�b�_�g�l���k���j�_�p�b�^�b�\�h�f���h�k�e�h�`�g�_�g�b�y���i�h�k�e�_���[�m�`�b�j�h�\�Z�g�b�y���b��

�h�^�g�h�d�j�Z�l�g�h�c���e�Z�a�_�j�g�h�c���m�j�_�l�j�h�l�h�f�b�b���i�_�j�_�g�_�k���i�h�\�l�h�j�g�h�_���w�g�^�h�k�d�h�i�b�q�_�k�d�h�_���e�Z�a�_�j�g�h�_��

�\�f�_�r�Z�l�_�e�v�k�l�\�h���� �i�h�a�\�h�e�b�\�r�_�_�� �\�h�k�k�l�Z�g�h�\�b�l�v�� �Z�^�_�d�\�Z�l�g�h�_�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_��

�f�h�q�_�b�k�i�m�k�d�Z�g�b�_���� �<�l�h�j�h�c�� �i�Z�p�b�_�g�l�� �b�a�� �w�l�h�c�� �i�h�^�]�j�m�i�i�u�� �i�_�j�_�g�_�k�� �_�s�_�� �^�\�_�� �i�h�\�l�h�j�g�u�_��

�e�Z�a�_�j�g�u�_���m�j�_�l�j�h�l�h�f�b�b�����g�_���m�\�_�g�q�Z�\�r�b�_�k�y���m�k�i�_�o�h�f���b���i�j�b�\�_�^�r�b�_���d���g�Z�e�h�`�_�g�b�x���W�P�K 

�\�k�e�_�^�k�l�\�b�_���i�h�e�g�h�c���h�[�k�l�j�m�d�p�b�b���i�j�h�k�\�_�l�Z���m�j�_�l�j�u��  

�H�^�g�h�f�m�� �i�Z�p�b�_�g�l�m�� �������������� �k�� �i�h�e�g�h�c�� �h�[�e�b�l�_�j�Z�p�b�_�c�� �a�h�g�u�� �M�<�:�� �b�� �g�Z�e�b�q�b�_�f��

�W�P�K���� �i�_�j�_�g�_�k�r�_�f�m�� ���� �[�_�a�m�k�i�_�r�g�u�_�� �L�M�J�� �a�h�g�u�� �Z�g�Z�k�l�h�f�h�a�Z���� �\�� �k�l�h�j�h�g�g�_�f��
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�f�_�^�b�p�b�g�k�d�h�f�� �m�q�j�_�`�^�_�g�b�b�� �\�u�i�h�e�g�_�g�Z�� �h�l�d�j�u�l�Z�y�� �l�j�Z�g�k�i�_�j�b�g�_�Z�e�v�g�Z�y�� �i�e�Z�k�l�b�d�Z����

�G�_�k�f�h�l�j�y�� �g�Z�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�]�h�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�y�� �m�� �[�h�e�v�g�h�]�h��

�j�Z�a�\�b�e�h�k�v�� �g�_�^�_�j�`�Z�g�b�_�� �f�h�q�b�� �l�y�`�_�e�h�c�� �k�l�_�i�_�g�b�� �k�� �g�_�h�[�o�h�^�b�f�h�k�l�v�x�� �b�k�i�h�e�v�a�h�\�Z�g�b�y��

�[�h�e�_�_�������i�j�h�d�e�Z�^�h�d���\���^�_�g�v�� 

�H�^�b�g�� �i�Z�p�b�_�g�l�� �������������� �k�h�� �k�l�_�g�h�a�h�f�� �M�<�:�� �b�� �W�P�K �h�l�d�Z�a�Z�e�k�y�� �h�l�� �^�Z�e�v�g�_�c�r�b�o��

�i�h�i�u�l�h�d�� �d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �I�j�b�� �k�j�h�d�_�� �g�Z�[�e�x�^�_�g�b�y�� ������ �e�_�l�� �i�h�k�e�_��

�I�J�I�W �`�b�\�_�l���k���W�P�K �[�_�a���j�_�p�b�^�b�\�Z���a�Z�[�h�e�_�\�Z�g�b�y�� 

�H�^�g�h�f�m�� �i�Z�p�b�_�g�l�m�� �������������� �k�� �q�_�l�u�j�v�f�y�� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�f�b�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�f�b��

�g�Z�� �a�h�g�m�� �M�<�:�� �\�� �Z�g�Z�f�g�_�a�_�� �\�u�i�h�e�g�_�g�Z�� �l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�Z�y�� �]�h�e�v�f�b�_�\�Z�y�� �e�Z�a�_�j�g�Z�y��

�m�j�_�l�j�h�l�h�f�b�y���k���b�g�t�_�d�p�b�_�c���F�b�l�h�f�b�p�b�g�Z���K���\���j�m�[�p�h�\�u�_���l�d�Z�g�b�����< �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f 

�i�_�j�b�h�^�_���m���i�Z�p�b�_�g�l�Z���j�Z�a�\�b�e�k�y���m�j�_�l�j�h-�k�b�f�n�b�a�b�Z�e�v�g�u�c���k�\�b�s���k���h�k�l�j�u�f���k�b�f�n�b�a�b�l�h�f����

�i�h�l�j�_�[�h�\�Z�\�r�b�_�� �^�e�b�l�_�e�v�g�h�c�� �i�Z�j�_�g�l�_�j�Z�e�v�g�h�c�� �Z�g�l�b�[�Z�d�l�_�j�b�Z�e�v�g�h�c�� �b��

�k�b�f�i�l�h�f�Z�l�b�q�_�k�d�h�c���l�_�j�Z�i�b�b�����K�Z�f�h�k�l�h�y�l�_�e�v�g�h�_���f�h�q�_�b�k�i�m�k�d�Z�g�b�_���g�_���\�h�k�k�l�Z�g�h�\�b�e�h�k�v����

�^�j�_�g�b�j�h�\�Z�g�b�_�� �f�h�q�b�� �h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �i�h�� �W�P�K���� �K�i�m�k�l�y�� ���� �f�_�k�y�p�_�\�� �i�h�k�e�_�� �I�J�I�W�� �b��

33 �f�_�k�y�p�Z�� �i�h�k�e�_�� �\�u�r�_�h�i�b�k�Z�g�g�h�c�� �h�i�_�j�Z�p�b�b�� �i�Z�p�b�_�g�l�� �k�d�h�g�q�Z�e�k�y�� �h�l�� �h�k�l�j�h�]�h��

�b�g�n�Z�j�d�l�Z���f�b�h�d�Z�j�^�Z�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�k�_�]�h�� �\�u�i�h�e�g�_�g�h�� ������ �w�g�^�h�k�d�h�i�b�q�_�k�d�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\�� �m��

46 �[�h�e�v�g�u�o���k���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f���k�l�_�g�h�a�h�f���M�<�:�����W�n�n�_�d�l�b�\�g�h�k�l�v���L�M�J���a�h�g�u���M�<�:��

�\�� �i�_�j�\�b�q�g�h�c�� �d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �k�h�k�l�Z�\�b�e�Z�� �������������� �i�h�k�e�_�� �i�h�\�l�h�j�g�u�o��

�i�j�h�p�_�^�m�j�� �i�j�h�p�_�g�l�� �m�k�i�_�o�Z�� �i�h�^�g�b�f�Z�e�k�y�� �^�h�� ������������ �W�n�n�_�d�l�b�\�g�h�k�l�v�� �]�h�e�v�f�b�_�\�h�c��

�e�Z�a�_�j�g�h�c�� �m�j�_�l�j�h�l�h�f�b�b�� �i�h�k�e�_�� �i�_�j�\�h�c�� �i�j�h�p�_�^�m�j�u�� �k�h�k�l�Z�\�b�e�Z�� �������������� �i�h�k�e�_��

�i�h�\�l�h�j�g�u�o�� �± �������������� �G�Z�b�f�_�g�_�_�� �w�n�n�_�d�l�b�\�g�u�f���� �h�`�b�^�Z�_�f�h���� �h�d�Z�a�Z�e�h�k�v�� �[�m�`�b�j�h�\�Z�g�b�_��

�m�j�_�l�j�u���f�_�l�Z�e�e�b�q�_�k�d�b�f�b���[�m�`�Z�f�b���*�X�\�R�Q���k���i�j�h�p�_�g�l�h�f���m�k�i�_�r�g�h�]�h���j�_�a�m�e�v�l�Z�l�Z������������ 

�M�� �q�_�l�\�_�j�u�o�� �������������� �i�Z�p�b�_�g�l�h�\�� �g�_�h�^�g�h�d�j�Z�l�g�u�_�� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�_��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �g�_�� �i�j�b�\�_�e�b�� �d�� �m�k�l�j�Z�g�_�g�b�x�� �k�l�_�g�h�a�Z�� �b�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�x�� �Z�^�_�d�\�Z�l�g�h�]�h��

�f�h�q�_�b�k�i�m�k�d�Z�g�b�y���� �?�^�b�g�b�q�g�u�c�� �h�i�u�l�� �\�u�i�h�e�g�_�g�b�y�� �l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�h�c�� �]�h�e�v�f�b�_�\�h�c��

�e�Z�a�_�j�g�h�c���m�j�_�l�j�h�l�h�f�b�b���k���b�g�t�_�d�p�b�_�c���F�b�l�h�f�b�p�b�g�Z���K���\���j�m�[�p�h�\�u�_���l�d�Z�g�b���h�k�e�h�`�g�b�e�k�y��

�j�Z�a�\�b�l�b�_�f�� �k�b�f�n�b�a�b�Z�e�v�g�h�]�h�� �k�\�b�s�Z�� �k�� �h�k�l�j�u�f�� �k�b�f�n�b�a�b�l�h�f�� �b�� �g�_�� �i�j�b�\�_�e�� �d��

�g�h�j�f�Z�e�b�a�Z�p�b�b���f�h�q�_�b�k�i�m�k�d�Z�g�b�y�� 
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���������E�b�f�n�h�]�_�g�g�u�_���h�k�e�h�`�g�_�g�b�y���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

 �E�b�f�n�h�]�_�g�g�u�_�� �h�k�e�h�`�g�_�g�b�y�� �i�h�k�e�_�� �J�I�W�� �^�b�Z�]�g�h�k�l�b�j�h�\�Z�g�u�� �m�� �������� �������������� �b�a��

�����������i�Z�p�b�_�g�l�h�\�����G�Z�b�[�h�e�_�_���q�Z�k�l�h���g�Z�[�e�x�^�Z�e�h�k�v���n�h�j�f�b�j�h�\�Z�g�b�_���e�b�f�n�Z�l�b�q�_�k�d�b�o���d�b�k�l��

�± ������ ���������������� �k�e�m�q�Z�_�\���� �b�a�� �d�h�l�h�j�u�o�� �k�b�f�i�l�h�f�Z�l�b�q�_�k�d�h�_�� �e�b�f�n�h�p�_�e�_�� �h�l�f�_�q�_�g�h�� �m��

27 ���������������� �b�� �[�_�k�k�b�f�i�l�h�f�g�h�_�� �± �m�� ������ ���������������� �[�h�e�v�g�u�o���� �>�e�b�l�_�e�v�g�Z�y�� �e�b�f�n�h�j�_�y�� �k��

�i�h�l�_�j�_�c�� �e�b�f�n�u�� �[�h�e�_�_�� �������� �f�e���k�m�l�d�b�� �\�� �l�_�q�_�g�b�_�� �g�_�� �f�_�g�_�_�� �l�j�_�o�� �k�m�l�h�d�� �j�Z�a�\�b�e�Z�k�v�� �m��

38 ���������������� �i�Z�p�b�_�g�l�h�\���� �E�b�f�n�h�k�l�Z�a�� �g�Z�j�m�`�g�u�o�� �i�h�e�h�\�u�o�� �h�j�]�Z�g�h�\�� �b�� �g�b�`�g�b�o��

�d�h�g�_�q�g�h�k�l�_�c���i�h�k�e�_���J�I�W���h�l�f�_�q�_�g���m�������������������������[�h�e�v�g�u�o�� 

�<�� �b�k�k�e�_�^�m�_�f�h�c�� �d�h�]�h�j�l�_�� �i�Z�p�b�_�g�l�h�\�� �k�� �e�b�f�n�h�]�_�g�g�u�f�b�� �h�k�e�h�`�g�_�g�b�y�f�b�� �i�h�k�e�_��

�J�I�W�� �j�Z�k�r�b�j�_�g�g�Z�y�� �e�b�f�n�h�^�b�k�k�_�d�p�b�y�� �^�h�� �m�j�h�\�g�y�� �[�b�n�m�j�d�Z�p�b�b�� �Z�h�j�l�u�� �\�u�i�h�e�g�y�e�Z�k�v�� �m��

������ ���������������� �[�h�e�v�g�u�o�� �J�I�@���� �m�� �h�k�l�Z�e�v�g�u�o�� ������ ���������������� �± �\�� �h�[�t�_�f�_�� �k�l�Z�g�^�Z�j�l�g�h�c��

�l�Z�a�h�\�h�c���� �I�j�b�� �w�l�h�f�� �l�j�Z�g�k�i�_�j�b�l�h�g�_�Z�e�v�g�u�c�� �^�h�k�l�m�i�� �b�k�i�h�e�v�a�h�\�Z�e�k�y�� �\�h�� �\�k�_�o�� �k�e�m�q�Z�y�o��

�j�Z�k�r�b�j�_�g�g�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b���� �Z�� �l�Z�d�`�_�� �m�� ������ �i�Z�p�b�_�g�l�h�\�� �\�l�h�j�h�c�� �]�j�m�i�i�u���� �I�j�b��

�h�l�d�j�u�l�h�c�� �I�J�I�W�� �k�� �h�]�j�Z�g�b�q�_�g�g�h�c�� �l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�_�c�� �h�k�m�s�_�k�l�\�e�y�e�k�y��

�\�g�_�[�j�x�r�b�g�g�u�c�� �^�h�k�l�m�i���� �i�Z�j�b�_�l�Z�e�v�g�Z�y�� �[�j�x�r�b�g�Z�� �g�_�� �\�k�d�j�u�\�Z�e�Z�k�v���� �h�l�k�e�Z�b�\�Z�e�Z�k�v��

�l�m�i�u�f�� �i�m�l�z�f�� �b�� �h�l�\�h�^�b�e�Z�k�v�� �j�_�l�j�Z�d�l�h�j�h�f���� �I�j�b�� �I�J�I�W�� �k�� �j�Z�k�r�b�j�_�g�g�h�c��

�e�b�f�n�h�^�b�k�k�_�d�p�b�_�c�� �\�u�i�h�e�g�y�e�Z�k�v�� �k�j�_�^�b�g�g�Z�y�� �e�Z�i�Z�j�h�l�h�f�b�y�� �k�� �n�h�j�f�b�j�h�\�Z�g�b�_�f��

�i�Z�j�b�_�l�Z�e�v�g�h�]�h�� �[�j�x�r�b�g�g�h�]�h�� �e�h�k�d�m�l�Z���� �I�j�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�f�� �^�h�k�l�m�i�_��

�e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�Z�y�� �f�_�l�h�^�b�d�Z�� �b�k�i�h�e�v�a�h�\�Z�e�Z�k�v�� �i�j�b�� �j�Z�k�r�b�j�_�g�g�h�c�� �a�h�g�_��

�e�b�f�n�h�^�b�k�k�_�d�p�b�b�����w�d�k�l�j�Z�i�_�j�b�l�h�g�_�Z�e�v�g�Z�y���± �i�j�b���k�l�Z�g�^�Z�j�l�g�h�c���l�Z�a�h�\�h�c�� 

�J�Z�k�r�b�j�_�g�b�_�� �h�[�t�_�f�Z�� �e�b�f�n�Z�^�_�g�w�d�l�h�f�b�b�� �k�h�i�j�h�\�h�`�^�Z�e�h�k�v�� �k�l�Z�l�b�k�l�b�q�_�k�d�b��

�a�g�Z�q�b�f�u�f�� �m�\�_�e�b�q�_�g�b�_�f�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �± 

165,0 (IQR 157,5-�����������f�b�g�m�l���i�j�h�l�b�\��������������������������-���������������f�b�g�m�l���\���]�j�m�i�i�_���k�l�Z�g�^�Z�j�l�g�h�c��

�e�b�f�n�h�^�b�k�k�_�d�p�b�b����p���������������������>�j�_�g�Z�`�b���������b�e�b�������r�l�m�d�b�����\���f�Z�e�u�c���l�Z�a���m�k�l�Z�g�Z�\�e�b�\�Z�e�b�k�v��

�m�� �\�k�_�o�� �[�h�e�v�g�u�o���� �F�_�^�b�Z�g�Z�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �k�h�k�l�Z�\�b�e�Z�� �������� �k�m�l�h�d��

(IQR 4,0-�������� �k�m�l�h�d���� �f�b�g�b�f�m�f�� �������� �k�m�l�h�d���� �f�Z�d�k�b�f�m�f�� ���������� �k�m�l�h�d������ �q�l�h�� �^�h�k�l�h�\�_�j�g�h��

�i�j�_�\�u�r�Z�e�h���f�_�^�b�Z�g�g�u�_���k�j�h�d�b���^�j�_�g�b�j�h�\�Z�g�b�y���\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_����p<0,0001). 

�B�g�k�l�j�m�f�_�g�l�Z�e�v�g�m�x�� �^�b�Z�]�g�h�k�l�b�d�m�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �e�b�f�n�h�]�_�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c�� �h�k�m�s�_�k�l�\�e�y�e�b�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �M�A�B���� �D�L�� �b�e�b�� �F�J�L�� �[�j�x�r�g�h�c��
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�i�h�e�h�k�l�b�� �b�� �f�Z�e�h�]�h�� �l�Z�a�Z���� �i�j�b�� �g�Z�e�b�q�b�b�� �e�b�f�n�_�^�_�f�u�� �\�k�_�f�� �[�h�e�v�g�u�f�� �\�u�i�h�e�g�y�e�h�k�v�� �M�A 

�^�h�i�i�e�_�j�h�]�j�Z�n�b�y �k�h�k�m�^�h�\�� �g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c���� �E�Z�[�h�j�Z�l�h�j�g�Z�y�� �^�b�Z�]�g�h�k�l�b�d�Z�� �k��

�h�p�_�g�d�h�c���m�j�h�\�g�y���d�j�_�Z�l�b�g�b�g�Z���\���^�j�_�g�Z�`�g�h�f���h�l�^�_�e�y�_�f�h�f���i�j�b���e�b�f�n�h�j�_�_���i�j�h�\�h�^�b�e�Z�k�v��

�k���p�_�e�v�x���b�k�d�e�x�q�_�g�b�y���i�h�k�l�m�i�e�_�g�b�y���\���g�_�]�h���f�h�q�b�� 

�F�_�^�b�Z�g�Z�� �g�Z�[�e�x�^�_�g�b�y�� �a�Z�� �i�Z�p�b�_�g�l�Z�f�b�� �k�� �e�b�f�n�h�]�_�g�g�u�f�b�� �h�k�e�h�`�g�_�g�b�y�f�b��

�k�h�k�l�Z�\�b�e�Z�� ���������� �f�_�k�y�p�Z�� ���,�4�5�� ��������-������������ �f�_�k�y�p�_�\���� �f�b�g�b�f�m�f�� �± ���������� �f�_�k�y�p�_�\����

�f�Z�d�k�b�f�m�f�� �± ������������ �f�_�k�y�p�_�\������ �H�[�s�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �[�h�e�v�g�u�o�� �k�� �e�b�f�n�h�]�_�g�g�u�f�b��

�h�k�e�h�`�g�_�g�b�y�f�b���i�h�k�e�_���J�I�W���i�j�_�^�k�l�Z�\�e�_�g�Z���\���l�Z�[�e�b�p�_������������ 

 

�L�Z�[�e�b�p�Z�� ���������� �± �H�[�s�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �[�h�e�v�g�u�o�� �k�� �e�b�f�n�h�]�_�g�g�u�f�b�� �h�k�e�h�`�g�_�g�b�y�f�b��

�i�h�k�e�_���J�I�W 

 

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �A�g�Z�q�_�g�b�_ �O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �A�g�Z�q�_�g�b�_ 

�<�h�a�j�Z�k�l�����0�“�P�����e�_�l 63,6�“������ 

�>�h�k�l�m�i����n (%) 

�H�l�d�j�u�l�u�c 

�W�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c 

 

46 (32,6) 

95 (67,4) 

�H�[�t�_�f���I�@����Me (IQR�������k�f3 
45,0  

(32,8-62,5) 

�>�h�k�l�m�i����n (%) 

�L�j�Z�g�k�i�_�j�b�l�h�g�_�Z�e�v�g�u�c 

�<�g�_�[�j�x�r�b�g�g�u�c 

 

86 (61,0) 

55 (39,0) 

�I�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�c���I�K�:����Me 

(IQR�������g�]���f�e 

7,6  

(6,2-14,9) 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b����

�0�“�P�����f�b�g�m�l�u 
�����������“������ 

�B�F�L�� �d�]���f2, n (%) 

<30,0 

�•�������� 

 

77 (54,6) 

64 (45,4) 

�D�j�h�\�h�i�h�l�_�j�y����Me (IQR�������f�e 
450  

(350-600) 

�G�_�h�Z�^�t�x�\�Z�g�l�g�Z�y���]�h�j�f�h�g�Z�e�v�g�Z�y��

�l�_�j�Z�i�b�y����n (%) 

�>�Z 

�G�_�l 

 

 

9 (6,4) 

132 (93,6) 

�I�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�y����n (%) 

�>�Z 

�G�_�l 

 

11 (7,8) 

130 (92,2) 

�D�e�b�g�b�q�_�k�d�Z�y���k�l�Z�^�b�y����n (%) 

�k�L���Z-�k 

�k�L���Z-b 

�k�L���k 

�k�L���Z-b 

 

6 (4,3) 

40 (28,4) 

68 (4,8) 

27 (19,1) 

�I�Z�l�h�e�h�]�b�q�_�k�d�Z�y���k�l�Z�^�b�y����n (%)  

�j�L�� 

�j�L���Z 

�j�L���\ 

pT4 

 

81 (57,4) 

20 (14,2) 

37 (26,2) 

3 (2,1) 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u���������� 

 

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �A�g�Z�q�_�g�b�_ �O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �A�g�Z�q�_�g�b�_ 

�=�j�Z�^�Z�p�b�y��ISUP, n (%) 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

 

54 (38,3) 

30 (21,3) 

35 (24,8) 

19 (13,5) 

3 (2,1) 

�=�j�Z�^�Z�p�b�y��ISUP �i�h�k�e�_���J�I�W����n (%) 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

 

32 (22,7) 

35 (24,8) 

44 (31,2) 

29 (20,6) 

1 (0,7) 

EAU �]�j�m�i�i�Z���j�b�k�d�Z��

�e�h�d�Z�e�b�a�h�\�Z�g�g�h�]�h���J�I�@����n (%) 

�G�b�a�d�b�c���j�b�k�d 

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d 

�<�u�k�h�d�b�c���j�b�k�d 

 

 

5 (3,5) 

41 (29,1) 

68 (48,2) 

�I�h�e�h�`�b�l�_�e�v�g�u�c���o�b�j�m�j�]�b�q�_�k�d�b�c��

�d�j�Z�c����n (%) 

�>�Z 

�G�_�l 

 

 

39 (27,7) 

102(72,3) 

�L�Z�a�h�\�Z�y���e�b�f�n�h�^�b�k�k�_�d�p�b�y����n (%) 

�J�Z�k�r�b�j�_�g�g�Z�y 

�K�l�Z�g�^�Z�j�l�g�Z�y 

 

74 (52,5) 

67 (47,5) 

�I�h�j�Z�`�_�g�b�_���e�b�f�n�h�m�a�e�h�\����n (%) 

�>�Z 

�G�_�l 

 

14 (9,9) 

127(90,1) 

 

�������������I�j�_�^�b�d�l�h�j�u���j�Z�a�\�b�l�b�y���e�b�f�n�h�]�_�g�g�u�o���h�k�e�h�`�g�_�g�b�c�� 

�i�h�k�e�_���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 
 

�K�� �p�_�e�v�x�� �i�h�b�k�d�Z�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�o�� �n�Z�d�l�h�j�h�\���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o�� �k�� �j�Z�a�\�b�l�b�_�f��

�e�b�f�n�h�]�_�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �i�h�k�e�_�� �J�I�W���� �\�u�i�h�e�g�_�g�� �h�^�g�h�n�Z�d�l�h�j�g�u�c��

�d�h�j�j�_�e�y�p�b�h�g�g�u�c�� �Z�g�Z�e�b�a�� �i�h�� �K�i�b�j�f�_�g�m�� �^�e�y�� �j�Z�g�]�h�\�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �b�� �i�h�k�l�j�h�_�g�b�_��

�l�Z�[�e�b�p�� �k�h�i�j�y�`�_�g�g�h�k�l�b�� ���u���� �^�e�y�� �d�Z�q�_�k�l�\�_�g�g�u�o�� �i�_�j�_�f�_�g�g�u�o���� �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f��

�Z�g�Z�e�b�a�Z�� �^�h�k�l�h�\�_�j�g�h�_�� �\�e�b�y�g�b�_�� �h�d�Z�a�u�\�Z�e�b�� �B�F�L�� �i�Z�p�b�_�g�l�Z���� �d�e�b�g�b�q�_�k�d�Z�y�� �k�l�Z�^�b�y��

�a�Z�[�h�e�_�\�Z�g�b�y���� �]�j�m�i�i�Z�� �j�b�k�d�Z�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b��EAU���� �h�[�t�_�f�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b����

�h�i�_�j�Z�l�b�\�g�u�c�� �^�h�k�l�m�i���� �i�j�_�^- �b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y�� �]�j�Z�^�b�j�m�x�s�b�_�� �]�j�m�i�i�u��

�d�e�Z�k�k�b�n�b�d�Z�p�b�b��ISUP���� �g�Z�e�b�q�b�_�� �f�_�l�Z�k�l�Z�l�b�q�_�k�d�h�]�h�� �i�h�j�Z�`�_�g�b�y�� �m�^�Z�e�_�g�g�u�o��

�e�b�f�n�h�m�a�e�h�\�� �b�� �i�h�e�h�`�b�l�_�e�v�g�h�]�h�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �d�j�Z�y���� �I�_�j�_�q�b�k�e�_�g�g�u�_�� �n�Z�d�l�h�j�u��
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�[�u�e�b�� �\�d�e�x�q�_�g�u�� �\�� �f�m�e�v�l�b�\�Z�j�b�Z�g�l�g�u�c�� �e�h�]�b�k�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a���� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f��

�d�h�l�h�j�h�]�h���� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�m�x�� �k�\�y�a�v�� �k�� �j�b�k�d�h�f�� �j�Z�a�\�b�l�b�y�� �e�b�f�n�h�]�_�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�b�� �h�[�t�_�f�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� ���H�R� ������������ �������>�B����

4,55-���������������S���������������������h�i�_�j�Z�l�b�\�g�u�c���^�h�k�l�m�i�����H�R� �������������������>�B������������-0,70; p=0,001) 

�b�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�Z�y�� �]�j�Z�^�b�j�m�x�s�Z�y�� �]�j�m�i�i�Z�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �d�h�g�k�_�g�k�m�k�Z�� �,�6�8�3��

���H�R� ������������ �������>�B���� ��������-�������������� �S� ���������������� �I�j�h�\�_�^�_�g�g�u�c��ROC-�Z�g�Z�e�b�a�� �i�h�d�Z�a�Z�e��

�\�u�k�h�d�m�x�� �i�j�_�^�k�d�Z�a�Z�l�_�e�v�g�m�x�� �l�h�q�g�h�k�l�v�� �i�j�_�^�k�l�Z�\�e�_�g�g�h�c�� �f�h�^�_�e�b�� �k�� �i�h�d�Z�a�Z�l�_�e�_�f��

�i�e�h�s�Z�^�b���i�h�^���5�2�&���d�j�b�\�h�c���j�Z�\�g�h�c�����������������������>�B��������������-���������������b���h�[�s�b�f���i�j�h�p�_�g�l�h�f��

�\�_�j�g�h�� �d�e�Z�k�k�b�n�b�p�b�j�h�\�Z�g�g�u�o�� �k�h�[�u�l�b�c�� ������������ �F�h�^�_�e�v�� �y�\�e�y�_�l�k�y�� �k�h�]�e�Z�k�h�\�Z�g�g�h�c�� �k��

�b�k�o�h�^�g�u�f�b�� �^�Z�g�g�u�f�b�� �i�h�� �O�h�k�f�_�j�m-�E�_�f�_�r�_�\�m�� ���S� ������������ �b�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�h�c��

���j���������������������J�_�a�m�e�v�l�Z�l�u���Z�g�Z�e�b�a�h�\���i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�_������������ 

 

�L�Z�[�e�b�p�Z�� ���������� �± �J�_�a�m�e�v�l�Z�l�u�� �h�^�g�h�n�Z�d�l�h�j�g�h�]�h�� �b�� �f�g�h�]�h�n�Z�d�l�h�j�g�h�]�h�� �j�_�]�j�_�k�k�b�h�g�g�h�]�h��

�Z�g�Z�e�b�a�h�\�� �i�j�_�^�b�d�l�h�j�h�\���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o�� �k�� �\�_�j�h�y�l�g�h�k�l�v�x�� �j�Z�a�\�b�l�b�y��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o���e�b�f�n�h�]�_�g�g�u�o���h�k�e�h�`�g�_�g�b�c 

 

�N�Z�d�l�h�j 
�H�^�g�h�n�Z�d�l�h�j�g�u�c��

�Z�g�Z�e�b�a����p 

�F�g�h�]�h�n�Z�d�l�h�j�g�u�c���Z�g�Z�e�b�a 

�H�R�����������>�B�� p 

�B�F�L�� �d�]���f2 (<�����������•���������� 0,03 1,25 (0,71-1,81) 0,46 

�D�e�b�g�b�q�_�k�d�Z�y���k�l�Z�^�b�y�����F�7��-2/cT3) 0,01 1,66 (0,88-2,98) 0,12 

EAU �]�j�m�i�i�Z���j�b�k�d�Z 0,0003 1,79 (0,91-3,51) 0,09 

�L�Z�a�h�\�Z�y���e�b�f�n�h�^�b�k�k�_�d�p�b�y��

���j�Z�k�r�b�j�_�g�g�Z�y���k�l�Z�g�^�Z�j�l�g�Z�y�� 
<0,0001 8,59 (4,55-16,23) <0,0001 

�H�i�_�j�Z�l�b�\�g�u�c���^�h�k�l�m�i��

���\�g�_�[�j�x�r�b�g�g�u�c���q�j�_�a�[�j�x�r�b�g�g�u�c�� 
0,001 0,40 (0,23-0,70) 0,001 

�I�j�_�^�h�i�_�j�Z�p�b�h�g�g�Z�y���]�j�m�i�i�Z��ISUP <0,0001 5,33 (1,82-15,59) 0,001 

�I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y���]�j�m�i�i�Z��ISUP 0,02 1,28 (0,74-2,20) 0,38 

�I�h�j�Z�`�_�g�b�_���e�b�f�n�h�m�a�e�h�\�����^�Z���g�_�l�� 0,03 1,31 (0,79-2,17) 0,30 

�I�O�D�����^�Z���g�_�l�� 0,04 0,88 (0,22-1,68) 0,42 
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�K���d�e�b�g�b�q�_�k�d�h�c���i�h�a�b�p�b�b���g�Z�b�[�h�e�_�_���\�Z�`�g�u�f���\�b�^�h�f���e�b�f�n�h�]�_�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y��

�i�h�k�e�_�� �J�I�W���� �a�Z�q�Z�k�l�m�x�� �l�j�_�[�m�x�s�b�f�� �i�h�\�l�h�j�g�h�c�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� �b�� �\�u�i�h�e�g�_�g�b�y��

�j�Z�a�e�b�q�g�u�o�� �h�i�_�j�Z�l�b�\�g�u�o�� �i�h�k�h�[�b�c���� �y�\�e�y�x�l�k�y�� �k�b�f�i�l�h�f�Z�l�b�q�_�k�d�b�_�� �e�b�f�n�Z�l�b�q�_�k�d�b�_��

�d�b�k�l�u���� �K�� �p�_�e�v�x�� �m�k�l�Z�g�h�\�e�_�g�b�y�� �i�j�_�^�b�d�l�h�j�h�\�� �b�o�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h��

�\�u�i�h�e�g�_�g�u�� �h�^�g�h�n�Z�d�l�h�j�g�u�c�� �b�� �f�g�h�]�h�n�Z�d�l�h�j�g�u�c�� �Z�g�Z�e�b�a�u�� �k�� �\�d�e�x�q�_�g�b�_�f��

�i�h�l�_�g�p�b�Z�e�v�g�u�o���n�Z�d�l�h�j�h�\���i�j�h�]�g�h�a�Z�����Z�g�Z�e�h�]�b�q�g�u�o���i�j�_�^�u�^�m�s�_�f�m���i�h�b�k�d�m�����K�h�]�e�Z�k�g�h��

�j�_�a�m�e�v�l�Z�l�Z�f�� �f�m�e�v�l�b�\�Z�j�b�Z�g�l�g�h�c�� �e�h�]�b�k�l�b�q�_�k�d�h�c�� �f�h�^�_�e�b�� �_�^�b�g�k�l�\�_�g�g�u�f�� �a�g�Z�q�b�f�u�f��

�i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�� �n�Z�d�l�h�j�h�f���� �^�h�k�l�h�\�_�j�g�h�� �k�g�b�`�Z�x�s�b�f�� �\�_�j�h�y�l�g�h�k�l�v�� �j�Z�a�\�b�l�b�y��

�k�b�f�i�l�h�f�Z�l�b�q�_�k�d�b�o�� �e�b�f�n�Z�l�b�q�_�k�d�b�o�� �d�b�k�l���� �y�\�e�y�_�l�k�y�� �q�j�_�a�[�j�x�r�b�g�g�u�c�� �h�i�_�j�Z�l�b�\�g�u�c��

�^�h�k�l�m�i���± �H�R� �������������������>�B������������-0,71; p=0,001. 

 

�������������K�i�h�k�h�[�u���d�h�j�j�_�d�p�b�b���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o���e�b�f�n�Z�l�b�q�_�k�d�b�o���d�b�k�l 
 

�<�� �h�[�s�_�c�� �k�e�h�`�g�h�k�l�b�� ������ �i�Z�p�b�_�g�l�Z�f�� �k�� �e�b�f�n�Z�l�b�q�_�k�d�b�f�b�� �d�b�k�l�Z�f�b�� �i�h�k�e�_�� �J�I�W��

�i�h�l�j�_�[�h�\�Z�e�b�k�v�� ������ �j�Z�a�e�b�q�g�u�o�� �h�i�_�j�Z�l�b�\�g�u�o�� �i�h�k�h�[�b�c�� �k�� �p�_�e�v�x�� �d�h�j�j�_�d�p�b�b��

�h�k�e�h�`�g�_�g�b�y���� �<�� ������ ���������������� �k�e�m�q�Z�y�o�� �b�f�_�e�b�� �f�_�k�l�h�� �`�Z�e�h�[�u�� �b�� �d�e�b�g�b�q�_�k�d�b�_��

�i�j�h�y�\�e�_�g�b�y�� ���e�b�o�h�j�Z�^�d�Z���� �[�h�e�b���� �g�Z�j�m�r�_�g�b�_�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�y������ �\�� �l�j�_�o�� ����������������

�k�e�m�q�Z�y�o���� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �e�h�d�h�j�_�]�b�h�g�Z�j�g�u�f�� �i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�_�f�� �J�I�@����

�e�b�f�n�Z�l�b�q�_�k�d�b�_�� �d�b�k�l�u�� �[�u�e�b�� �d�j�m�i�g�u�o�� �j�Z�a�f�_�j�h�\���� �[�_�k�k�b�f�i�l�h�f�g�u�_���� �j�Z�k�i�h�e�Z�]�Z�e�b�k�v�� �\��

�h�[�e�Z�k�l�b�� �i�h�^�\�a�^�h�r�g�u�o�� �k�h�k�m�^�h�\���� �I�h�d�Z�a�Z�g�b�y�� �^�e�y�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �m�k�l�j�Z�g�_�g�b�y��

�i�h�k�e�_�^�g�b�o�� �\�u�k�l�Z�\�e�y�e�b�k�v�� �j�Z�^�b�h�l�_�j�Z�i�_�\�l�Z�f�b �\�� �k�\�y�a�b�� �k�� �i�h�i�Z�^�Z�g�b�_�f�� �d�b�k�l�� �\�� �i�h�e�y��

�h�[�e�m�q�_�g�b�y���i�j�b���\�u�i�h�e�g�_�g�b�b���^�b�k�l�Z�g�p�b�h�g�g�h�c���e�m�q�_�\�h�c���l�_�j�Z�i�b�b���g�Z���f�Z�e�u�c���l�Z�a���� 

�<�k�_�]�h�� �\�� �]�j�m�i�i�_�� �i�Z�p�b�_�g�l�h�\�� �k�� �e�b�f�n�Z�l�b�q�_�k�d�b�f�b�� �d�b�k�l�Z�f�b�� �\�u�i�h�e�g�_�g�h��

38 �b�g�\�Z�a�b�\�g�u�o�� �h�i�_�j�Z�l�b�\�g�u�o�� �i�h�k�h�[�b�c���� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v�� �b�� �w�n�n�_�d�l�b�\�g�h�k�l�v��

�d�h�l�h�j�u�o���i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�Z���\���l�Z�[�e�b�p�_������������ 

�<�� �d�Z�q�_�k�l�\�_�� �i�_�j�\�b�q�g�h�]�h�� �f�_�l�h�^�Z�� �d�h�j�j�_�d�p�b�b�� �i�m�g�d�p�b�y�� �e�b�f�n�Z�l�b�q�_�k�d�b�o�� �d�b�k�l�� �k��

�m�k�l�Z�g�h�\�d�h�c�� �^�j�_�g�Z�`�Z�� �\�u�i�h�e�g�y�e�Z�k�v�� �m�� ������ ���������������� �i�Z�p�b�_�g�l�h�\�� �b�k�o�h�^�g�h�c�� �]�j�m�i�i�u����

�< 13 �k�e�m�q�Z�y�o�� �^�Z�g�g�u�c�� �i�h�^�o�h�^�� �[�u�e�� �m�k�i�_�r�_�g�� �b�� �i�h�a�\�h�e�b�e�� �m�k�l�j�Z�g�b�l�v�� �i�j�h�[�e�_�f�m����
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�< �h�k�l�Z�\�r�b�o�k�y �����k�e�m�q�Z�y�o���\�h�a�g�b�d���j�_�p�b�^�b�\���e�b�f�n�h�p�_�e�_�����q�l�h���i�h�l�j�_�[�h�\�Z�e�h���\�u�i�h�e�g�_�g�b�y��

�e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c����n� �������b���h�l�d�j�u�l�h�c����n� �������f�Z�j�k�m�i�b�Z�e�b�a�Z�p�b�b���d�b�k�l�� 

 

�L�Z�[�e�b�p�Z�� ���������� �± �K�i�h�k�h�[�u�� �m�k�l�j�Z�g�_�g�b�y�� �e�b�f�n�Z�l�b�q�_�k�d�b�o�� �d�b�k�l�� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�_��

�b �b�o���w�n�n�_�d�l�b�\�g�h�k�l�v 

 

�K�i�h�k�h�[�u���d�h�j�j�_�d�p�b�b n (%) 

�I�m�g�d�p�b�y�� 

�k���m�k�l�Z�g�h�\�d�h�c��

�^�j�_�g�Z�`�Z 

�± �± �± 13 (43,3) 

�I�m�g�d�p�b�y�� 

�k���m�k�l�Z�g�h�\�d�h�c��

�^�j�_�g�Z�`�Z 

�B�g�k�l�b�e�e�y�p�b�y��

�c�h�^�k�h�^�_�j�`�Z�s�_�]�h��

�i�j�_�i�Z�j�Z�l�Z 

�± �± 2 (6,7) 

�I�m�g�d�p�b�y�� 

�k���m�k�l�Z�g�h�\�d�h�c��

�^�j�_�g�Z�`�Z 

�B�g�k�l�b�e�e�y�p�b�y��

�c�h�^�k�h�^�_�j�`�Z�s�_�]�h��

�i�j�_�i�Z�j�Z�l�Z 

�E�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�Z�y 

�f�Z�j�k�m�i�b�Z�e�b�a�Z�p�b�y 
�± 2 (6,7) 

�I�m�g�d�p�b�y�� 

�k���m�k�l�Z�g�h�\�d�h�c��

�^�j�_�g�Z�`�Z 

�± 
�E�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�Z�y 

�f�Z�j�k�m�i�b�Z�e�b�a�Z�p�b�y 
�± 5 (16,7) 

�± �± 
�E�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�Z�y 

�f�Z�j�k�m�i�b�Z�e�b�a�Z�p�b�y 
�± 7 (23,3) 

�I�m�g�d�p�b�y�� 

�k���m�k�l�Z�g�h�\�d�h�c��

�^�j�_�g�Z�`�Z 

�± �± 
�H�l�d�j�u�l�Z�y��

�f�Z�j�k�m�i�b�Z�e�b�a�Z�p�b�y 
1 (3,3) 

�W�n�n�_�d�l�b�\�g�h�k�l�v���f�_�l�h�^�b�d����n (%) �<�k�_�]�h 

15/23 (65,2) 2/4 (50,0) 14/14 (100) 1/1 (100) 30 (100) 

 

�Q�_�l�\�_�j�u�f�� ���������������� �i�Z�p�b�_�g�l�Z�f�� �b�k�o�h�^�g�h�c�� �]�j�m�i�i�u�� �i�h�k�e�_�� �i�m�g�d�p�b�b�� �d�j�m�i�g�u�o��

�e�b�f�n�h�d�b�k�l�� �k�� �m�k�l�Z�g�h�\�d�h�c�� �^�j�_�g�Z�`�Z�� �i�j�h�\�h�^�b�e�Z�k�v�� �_�`�_�^�g�_�\�g�Z�y�� �b�g�k�l�b�e�e�y�p�b�y��

�d�b�k�l�h�a�g�h�c�� �i�h�e�h�k�l�b�� �k�d�e�_�j�h�a�b�j�m�x�s�b�f�� �c�h�^�k�h�^�_�j�`�Z�s�b�f�� �i�j�_�i�Z�j�Z�l�h�f�� �L�j�Z�a�h�]�j�Z�n����

�< �^�\�m�o�� �k�e�m�q�Z�y�o�� �^�Z�g�g�Z�y�� �f�_�l�h�^�b�d�Z�� �i�j�b�\�_�e�Z�� �d�� �m�k�l�j�Z�g�_�g�b�x�� �e�b�f�n�h�p�_�e�_���� �\�� �^�\�m�o��

�h�k�l�Z�e�v�g�u�o�� �h�l�f�_�q�_�g�� �j�_�p�b�^�b�\���� �i�h�l�j�_�[�h�\�Z�\�r�b�c�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c��
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�f�Z�j�k�m�i�b�Z�e�b�a�Z�p�b�b���� �I�h�k�e�_�^�g�y�y�� �f�_�l�h�^�b�d�Z�� �l�Z�d�`�_�� �i�j�b�f�_�g�y�e�Z�k�v�� �m�� ���� ���������������� �[�h�e�v�g�u�o��

�b�k�o�h�^�g�h�c�� �]�j�m�i�i�u�� �\�� �d�Z�q�_�k�l�\�_�� �i�_�j�\�h�]�h�� �b�� �_�^�b�g�k�l�\�_�g�g�h�]�h�� �k�i�h�k�h�[�Z�� �e�_�q�_�g�b�y����

�i�h�a�\�h�e�b�\�r�_�]�h���m���\�k�_�o�������i�Z�p�b�_�g�l�h�\���m�k�l�j�Z�g�b�l�v���e�b�f�n�h�d�b�k�l�u�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �^�j�_�g�b�j�m�x�s�_�c�� �f�_�l�h�^�b�d�b�� �e�_�q�_�g�b�y��

�e�b�f�n�h�p�_�e�_���� �\�� �l�h�f�� �q�b�k�e�_�� �k�� �\�\�_�^�_�g�b�_�f�� �k�d�e�_�j�h�a�Z�g�l�Z���� �\�� �g�Z�r�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b��

�k�h�k�l�Z�\�b�e�Z�����������������E�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�Z�y���f�Z�j�k�m�i�b�Z�e�b�a�Z�p�b�y���i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�Z������������

�w�n�n�_�d�l�b�\�g�h�k�l�v�� �d�Z�d�� �\�� �i�_�j�\�b�q�g�h�f�� �e�_�q�_�g�b�b�� �k�b�f�i�l�h�f�Z�l�b�q�_�k�d�b�o�� �e�b�f�n�h�d�b�k�l���� �l�Z�d�� �b�� �m��

�i�Z�p�b�_�g�l�h�\�� �k�� �j�_�p�b�^�b�\�h�f�� �e�b�f�n�h�p�_�e�_�� �i�h�k�e�_�� �b�o�� �i�_�j�\�b�q�g�h�]�h�� �i�m�g�d�p�b�h�g�g�h�]�h��

�^�j�_�g�b�j�h�\�Z�g�b�y�� 

�>�Z�e�_�_�� �i�j�_�^�k�l�Z�\�e�y�_�f�� �d�e�b�g�b�q�_�k�d�b�c�� �k�e�m�q�Z�c�� �e�_�q�_�g�b�y�� �i�Z�p�b�_�g�l�Z�� �k��

�k�b�f�i�l�h�f�Z�l�b�q�_�k�d�h�c�� �e�b�f�n�Z�l�b�q�_�k�d�h�c�� �d�b�k�l�h�c���� �h�k�e�h�`�g�_�g�g�h�c�� �j�Z�a�\�b�l�b�_�f�� �n�e�_�]�f�h�g�u��

�f�Z�e�h�]�h���l�Z�a�Z���b���a�Z�[�j�x�r�b�g�g�h�]�h���i�j�h�k�l�j�Z�g�k�l�\�Z�� 

�D�e�b�g�b�q�_�k�d�b�c�� �i�j�b�f�_�j�� �;�h�e�v�g�h�c�� �N������ ������ �e�_�l���� �i�_�j�_�g�_�k��

�w�d�k�l�j�Z�i�_�j�b�l�h�g�_�h�k�d�h�i�b�q�_�k�d�m�x�� �J�I�W�� �k�� �l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�_�c�� �^�h�� �m�j�h�\�g�y��

�[�b�n�m�j�d�Z�p�b�b���h�[�s�b�o���i�h�^�\�a�^�h�r�g�u�o���k�h�k�m�^�h�\���i�h���i�h�\�h�^�m���d�e�b�g�b�q�_�k�d�b���e�h�d�Z�e�b�a�h�\�Z�g�g�h�]�h��

�J�I�@���k�l�Z�^�b�b��cT2bN0M0 ISUP 2. 

�H�i�_�j�Z�p�b�y�� �i�j�h�r�e�Z�� �r�l�Z�l�g�h���� �\�� �a�Z�y�\�e�_�g�g�h�f�� �h�[�t�_�f�_���� �[�_�a�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c���� �k�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�x�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �������� �f�b�g�m�l�� �b�� �d�j�h�\�h�i�h�l�_�j�_�c��

�������� �f�e���� �I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c�� �i�_�j�b�h�^�� �i�j�h�l�_�d�Z�e�� �]�e�Z�^�d�h���� �^�j�_�g�Z�`�� �b�a�� �f�Z�e�h�]�h�� �l�Z�a�Z��

�m�^�Z�e�_�g �g�Z���i�_�j�\�u�_�� �k�m�l�d�b���k�� �h�[�t�_�f�h�f���^�j�_�g�Z�`�g�h�]�h���h�l�^�_�e�y�_�f�h�]�h�� ������ �f�e���� �M�j�_�l�j�Z�e�v�g�u�c��

�d�Z�l�_�l�_�j���N�h�e�_�y���m�^�Z�e�_�g���g�Z����-�_���k�m�l�d�b���i�h�k�e�_���\�u�i�h�e�g�_�g�g�h�c���\�h�k�o�h�^�y�s�_�c���p�b�k�l�h�]�j�Z�n�b�b����

�I�Z�p�b�_�g�l���\�u�i�b�k�Z�g���b�a���k�l�Z�p�b�h�g�Z�j�Z���g�Z����-�u�_���k�m�l�d�b���i�h�^���g�Z�[�e�x�^�_�g�b�_���h�g�d�h�e�h�]�Z���i�h���f�_�k�l�m��

�`�b�l�_�e�v�k�l�\�Z���\���m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�f���k�h�k�l�h�y�g�b�b���b���i�h�e�g�h�k�l�v�x���d�h�g�l�b�g�_�g�l�g�u�f�� 

�I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c�� �i�Z�l�h�f�h�j�n�h�e�h�]�b�q�_�k�d�b�c�� �^�b�Z�]�g�h�a�� �± �Z�p�b�g�Z�j�g�Z�y��

�Z�^�_�g�h�d�Z�j�p�b�g�h�f�Z���i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u�����k�m�f�f�Z���=�e�b�k�h�g�Z���������������������I�_�j�b�g�_�\�j�Z�e�v�g�Z�y��

�b�g�\�Z�a�b�y���� �K�_�f�_�g�g�u�_�� �i�m�a�u�j�v�d�b���� �i�_�j�b�i�j�h�k�l�Z�l�b�q�_�k�d�Z�y�� �`�b�j�h�\�Z�y�� �d�e�_�l�q�Z�l�d�Z�� �b��

�p�b�j�d�m�e�y�j�g�u�c�� �h�d�j�Z�r�_�g�g�u�c�� �d�j�Z�c�� �j�_�a�_�d�p�b�b�� �\�g�_�� �h�i�m�o�h�e�b���� �>�\�_�g�Z�^�p�Z�l�v�� �l�Z�a�h�\�u�o��

�e�b�f�n�h�m�a�e�h�\���[�_�a���f�_�l�Z�k�l�Z�a�h�\����pT2N0 Gleason grade group 3. 

�G�Z�� ����-�_�� �k�m�l�d�b�� �i�h�k�e�_�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �e�_�q�_�g�b�y�� �i�Z�p�b�_�g�l�� �h�[�j�Z�l�b�e�k�y�� �\�� �d�e�b�g�b�d�m��

�g�Z�r�_�]�h�� �P�_�g�l�j�Z�� �k�� �`�Z�e�h�[�Z�f�b�� �g�Z�� �[�h�e�b�� �\�� �i�j�Z�\�h�c�� �i�h�e�h�\�b�g�_�� �`�b�\�h�l�Z�� �b�� �g�Z�^�� �e�h�g�h�f����
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�e�b�o�h�j�Z�^�d�m���^�h �������ƒ�&�����h�[�s�m�x���k�e�Z�[�h�k�l�v�����I�h���j�_�a�m�e�v�l�Z�l�Z�f���i�j�h�\�_�^�_�g�g�h�]�h���n�b�a�b�d�Z�e�v�g�h�]�h��

�h�[�k�e�_�^�h�\�Z�g�b�y�� �b�� �\�u�i�h�e�g�_�g�g�u�o�� �M�A�B�� �b�� �D�L�� �[�j�x�r�g�h�c�� �i�h�e�h�k�l�b�� �b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �m��

�i�Z�p�b�_�g�l�Z�� �^�b�Z�]�g�h�k�l�b�j�h�\�Z�g�Z�� �i�j�Z�\�h�k�l�h�j�h�g�g�y�y�� �i�Z�j�Z�\�Z�a�Z�e�v�g�h-�i�h�^�\�a�^�h�r�g�Z�y��

�e�b�f�n�Z�l�b�q�_�k�d�Z�y�� �d�b�k�l�Z�� �k�� �i�j�b�a�g�Z�d�Z�f�b�� �Z�[�k�p�_�^�b�j�h�\�Z�g�b�y�� ���j�b�k�m�g�h�d 4.11, �:������ �K�� �p�_�e�v�x��

�d�h�j�j�_�d�p�b�b���h�k�e�h�`�g�_�g�b�y���i�Z�p�b�_�g�l�m���\�u�i�h�e�g�_�g�Z���q�j�_�k�d�h�`�g�Z�y���i�m�g�d�p�b�y���e�b�f�n�h�p�_�e�_���i�h�^��

�M�A�B�� �d�h�g�l�j�h�e�_�f�� �k�� �m�k�l�Z�g�h�\�d�h�c�� �^�j�_�g�Z�`�Z�� ���j�b�k�m�g�h�d�� ��������, �;������ �H�^�g�h�f�h�f�_�g�l�g�h��

�w�\�Z�d�m�b�j�h�\�Z�g�h�� �������� �f�e�� �f�m�l�g�h�]�h�� �k�_�j�h�a�g�h-�]�g�h�c�g�h�]�h�� �h�l�^�_�e�y�_�f�h�]�h�� ���j�b�k�m�g�h�d�� ��������, �<������

�G�Z�q�Z�l�Z�� �Z�g�l�b�[�Z�d�l�_�j�b�Z�e�v�g�Z�y�� �b�� �b�g�n�m�a�b�h�g�g�Z�y�� �l�_�j�Z�i�b�y���� �j�_�]�m�e�y�j�g�h�_�� �i�j�h�f�u�\�Z�g�b�_��

�i�h�e�h�k�l�b�� �e�b�f�n�h�d�b�k�l�u�� �j�Z�k�l�\�h�j�h�f�� �Z�g�l�b�k�_�i�l�b�d�Z���� �G�_�k�f�h�l�j�y�� �g�Z�� �i�j�h�\�h�^�b�f�h�_�� �e�_�q�_�g�b�_����

�q�_�j�_�a�� �^�\�h�_�� �k�m�l�h�d�� �h�l�f�_�q�_�g�h�� �m�o�m�^�r�_�g�b�_�� �h�[�s�_�]�h�� �k�h�k�l�h�y�g�b�y�� �i�Z�p�b�_�g�l�Z���� �m�\�_�e�b�q�_�g�b�_��

�a�h�g�u�� �]�b�i�_�j�_�f�b�b�� �b�� �b�g�n�b�e�v�l�j�Z�p�b�b�� �k�l�_�g�h�d�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �b�� �a�Z�[�j�x�r�b�g�g�h�]�h��

�i�j�h�k�l�j�Z�g�k�l�\�Z�� �k�i�j�Z�\�Z�� �k�� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �n�e�_�]�f�h�g�u�� �^�Z�g�g�u�o�� �h�[�e�Z�k�l�_�c���� �;�h�e�v�g�h�c��

�]�h�k�i�b�l�Z�e�b�a�b�j�h�\�Z�g�� �\�� �]�g�h�c�g�u�c�� �k�l�Z�p�b�h�g�Z�j�� �f�g�h�]�h�i�j�h�n�b�e�v�g�h�]�h�� �f�_�^�b�p�b�g�k�d�h�]�h��

�m�q�j�_�`�^�_�g�b�y���� �]�^�_�� �\�u�i�h�e�g�_�g�Z�� �h�l�d�j�u�l�Z�y�� �j�_�\�b�a�b�y���� �k�Z�g�Z�p�b�y�� �b�� �^�j�_�g�b�j�h�\�Z�g�b�_��

�a�Z�[�j�x�r�b�g�g�h�]�h�� �i�j�h�k�l�j�Z�g�k�l�\�Z�� �k�� �m�k�l�Z�g�h�\�d�h�c�� �\�Z�d�m�m�f�g�h�c�� �k�b�k�l�_�f�u�� �k�� �h�l�j�b�p�Z�l�_�e�v�g�u�f��

�^�Z�\�e�_�g�b�_�f���� �I�j�h�^�h�e�`�_�g�Z�� �b�g�l�_�g�k�b�\�g�Z�y�� �d�h�g�k�_�j�\�Z�l�b�\�g�Z�y�� �l�_�j�Z�i�b�y���� �G�Z�� �n�h�g�_��

�i�j�h�\�h�^�b�f�h�]�h�� �e�_�q�_�g�b�y�� �k�h�k�l�h�y�g�b�_�� �[�h�e�v�g�h�]�h�� �m�e�m�q�r�b�e�h�k�v���� �I�Z�p�b�_�g�l�� �\�u�i�b�k�Z�g���g�Z�� ����-�_��

�k�m�l�d�b�� �i�h�^�� �g�Z�[�e�x�^�_�g�b�_�� �o�b�j�m�j�]�Z�� �i�h�� �f�_�k�l�m�� �`�b�l�_�e�v�k�l�\�Z���� �J�Z�g�Z�� �^�e�b�l�_�e�v�g�h�� �a�Z�`�b�\�Z�e�Z��

�\�l�h�j�b�q�g�u�f�� �g�Z�l�y�`�_�g�b�_�f�� ���j�b�k�m�g�h�d�� ��������, �=������ �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �d�h�g�l�j�h�e�v�g�u�o��

�h�[�k�e�_�^�h�\�Z�g�b�c�� �\�u�y�\�e�_�g�� �i�h�e�g�u�c�� �j�_�]�j�_�k�k�� �e�b�f�n�h�p�_�e�_�� �\�� �i�h�e�h�k�l�b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �k�i�j�Z�\�Z��

���j�b�k�m�g�h�d����������, �>���� 

�>�Z�g�g�u�c���d�e�b�g�b�q�_�k�d�b�c���i�j�b�f�_�j���g�Z�]�e�y�^�g�h���^�_�f�h�g�k�l�j�b�j�m�_�l���j�b�k�d�b�����\�h�a�g�b�d�Z�x�s�b�_��

�i�j�b�� �n�h�j�f�b�j�h�\�Z�g�b�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �e�b�f�n�Z�l�b�q�_�k�d�b�o�� �d�b�k�l���� �k�h�i�j�y�`�_�g�g�u�_�� �g�_��

�l�h�e�v�d�h�� �k�� �g�_�h�[�o�h�^�b�f�h�k�l�v�x�� �i�h�\�l�h�j�g�h�c�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� �b�� �\�u�i�h�e�g�_�g�b�y�� �b�g�\�Z�a�b�\�g�u�o��

�d�h�j�j�_�d�l�b�j�m�x�s�b�o�� �i�j�h�p�_�^�m�j���� �g�h�� �b�� �i�j�b�\�h�^�y�s�b�_�� �d�� �j�Z�a�\�b�l�b�x�� �i�h�l�_�g�p�b�Z�e�v�g�h��

�`�b�a�g�_�m�]�j�h�`�Z�x�s�b�o���h�k�e�h�`�g�_�g�b�c�� 
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�:��  �;��  

�<��  �=��   

�>��  
�:���± �D�L���d�Z�j�l�b�g�Z���i�j�Z�\�h�k�l�h�j�h�g�g�_�c���i�Z�j�Z�\�Z�a�Z�e�v�g�h-�i�h�^�\�a�^�h�r�g�h�c���e�b�f�n�Z�l�b�q�_�k�d�h�c���d�b�k�l�u�� 

�k���i�j�b�a�g�Z�d�Z�f�b���Z�[�k�p�_�^�b�j�h�\�Z�g�b�y�����;�����<���± �q�j�_�k�d�h�`�g�Z�y���i�m�g�d�p�b�y���e�b�f�n�h�p�_�e�_���i�h�^���M�A�B���d�h�g�l�j�h�e�_�f 

�k���m�k�l�Z�g�h�\�d�h�c���^�j�_�g�Z�`�Z���b���Z�k�i�b�j�Z�p�b�_�c���k�_�j�h�a�g�h-�]�g�h�c�g�h�]�h���h�l�^�_�e�y�_�f�h�]�h���� 

�=���± �\�b�^���h�i�_�j�Z�p�b�h�g�g�h�c���j�Z�g�u���q�_�j�_�a���^�\�_���g�_�^�_�e�b���i�h�k�e�_���j�_�\�b�a�b�b���b���k�Z�g�Z�p�b�b���e�b�f�n�h�p�_�e�_���� 

�>���± �D�L���d�Z�j�l�b�g�Z���i�h�k�e�_���h�i�_�j�Z�l�b�\�g�h�]�h���e�_�q�_�g�b�y. 
 

�J�b�k�m�g�h�d���������� �± �D�e�b�g�b�q�_�k�d�b�c���k�e�m�q�Z�c���e�_�q�_�g�b�y���i�Z�p�b�_�g�l�Z���k���k�b�f�i�l�h�f�Z�l�b�q�_�k�d�h�c��

�i�j�Z�\�h�k�l�h�j�h�g�g�_�c���i�Z�j�Z�\�Z�a�Z�e�v�g�h-�i�h�^�\�a�^�h�r�g�h�c���e�b�f�n�Z�l�b�q�_�k�d�h�c���d�b�k�l�h�c 
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���������I�m�a�u�j�g�h-�j�_�d�l�Z�e�v�g�u�c���k�\�b�s 
 

�N�h�j�f�b�j�h�\�Z�g�b�_�� �I�J�K�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �h�l�f�_�q�_�g�h�� �m�� ���� �������������� �b�a��

�����������i�Z�p�b�_�g�l�h�\�����i�_�j�_�g�_�k�r�b�o���J�I�W���� 

�M���^�\�h�b�o���i�Z�p�b�_�g�l�h�\�� ������������ �k���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h���j�Z�k�i�h�a�g�Z�g�g�u�f�� �\�� �o�h�^�_�� �I�J�I�W��

�j�Z�g�_�g�b�_�f���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���\�u�i�h�e�g�y�e�h�k�v���m�r�b�\�Z�g�b�_���\�u�y�\�e�_�g�g�h�]�h���^�_�n�_�d�l�Z���[�_�a��

�\�u�\�_�^�_�g�b�y�� �d�h�e�h�k�l�h�f�u���� �<�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �g�Z�� ����-�_�� �b�� ����-�_�� �k�m�l�d�b����

�k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �m�� �h�[�h�b�o�� �i�Z�p�b�_�g�l�h�\�� �j�Z�a�\�b�e�Z�k�v�� �d�e�b�g�b�q�_�k�d�Z�y�� �d�Z�j�l�b�g�Z�� �Z�[�k�p�_�k�k�Z��

�f�Z�e�h�]�h�� �l�Z�a�Z���� �i�h�y�\�b�e�b�k�v�� �`�Z�e�h�[�u�� �g�Z�� �n�_�d�Z�e�m�j�b�x���� �;�h�e�v�g�u�f�� �\�u�i�h�e�g�_�g�u�� �j�_�\�b�a�b�y����

�k�Z�g�Z�p�b�y�� �b�� �^�j�_�g�b�j�h�\�Z�g�b�_�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �k�� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �i�h�^�\�_�k�g�h�c�� �k�b�]�f�h�k�l�h�f�u�� �b��

�p�b�k�l�h�k�l�h�f�b�_�c���� �K�� �p�_�e�v�x�� �m�k�l�j�Z�g�_�g�b�y�� �I�J�K�� �i�_�j�\�u�c�� �i�Z�p�b�_�g�l�� �i�_�j�_�g�_�k��

�j�_�d�h�g�k�l�j�m�d�l�b�\�g�m�x���h�i�_�j�Z�p�b�x���k���b�g�l�_�j�i�h�a�b�p�b�_�c���e�h�k�d�m�l�Z��m. gracilis �i�j�h�f�_�`�g�h�k�l�g�u�f��

�^�h�k�l�m�i�h�f�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �a�Z�d�j�u�l�b�_�f�� �k�b�]�f�h�k�l�h�f�u�� �b�� �W�P�K�� �q�_�j�_�a�� ���� �f�_�k�y�p�Z����

�M �\�l�h�j�h�]�h�� �i�Z�p�b�_�g�l�Z�� �h�l�f�_�q�_�g�h�� �j�Z�g�g�_�_ �i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�_�� �a�Z�[�h�e�_�\�Z�g�b�y�� �k��

�f�g�h�`�_�k�l�\�_�g�g�u�f�� �f�_�l�Z�k�l�Z�a�b�j�h�\�Z�g�b�_�f���� �K�b�f�i�l�h�f�u�� �I�J�K�� �k�h�o�j�Z�g�y�e�b�k�v���� �d�h�e�h�k�l�h�f�Z�� �b��

�W�P�K�� �a�Z�d�j�u�l�u�� �g�_�� �[�u�e�b���� �Q�_�j�_�a�� ���� �f�_�k�y�p�_�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �g�Z�k�l�m�i�b�e�Z�� �k�f�_�j�l�v��

�[�h�e�v�g�h�]�h���h�l���i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y���J�I�@���� 

�M�� �l�j�h�b�o�� �i�Z�p�b�_�g�l�h�\�� �������������� �i�_�j�_�g�_�k�r�b�o�� �W�J�I�W���� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�_�� �j�Z�g�_�g�b�_��

�k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���j�Z�k�i�h�a�g�Z�g�h���g�_���[�u�e�h�����I�_�j�\�u�c���i�Z�p�b�_�g�l���i�j�_�^�t�y�\�b�e���`�Z�e�h�[�u���g�Z��

�i�g�_�\�f�Z�l�m�j�b�x�� �b�� �q�Z�k�l�u�c�� �`�b�^�d�b�c�� �k�l�m�e�� �g�Z�� ����-�_�� �k�m�l�d�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z����

�g�_�k�f�h�l�j�y�� �g�Z���k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �p�b�k�l�h�]�j�Z�n�b�b���� �\�u�i�h�e�g�_�g�g�h�c�� �g�Z��

11-�_�� �k�m�l�d�b���� �G�Z�e�b�q�b�_�� �I�J�K�� �i�h�^�l�\�_�j�`�^�_�g�h�� �\�� �o�h�^�_�� �d�h�e�h�g�h�k�d�h�i�b�b���� �;�h�e�v�g�h�f�m�� �[�u�e�Z��

�\�u�\�_�^�_�g�Z�� �b�e�_�h�k�l�h�f�Z�� �b�� �g�Z�e�h�`�_�g�Z�� �W�P�K���� �I�j�h�\�h�^�b�e�Z�k�v�� �^�e�b�l�_�e�v�g�Z�y��

�Z�g�l�b�[�Z�d�l�_�j�b�Z�e�v�g�Z�y���b���j�Z�g�h�a�Z�`�b�\�e�y�x�s�Z�y�����F�_�l�b�e�m�j�Z�p�b�e�����:�d�l�h�\�_�]�b�g�����l�_�j�Z�i�b�y�����Q�_�j�_�a��

�����g�_�^�_�e�b���h�l�f�_�q�_�g�h���k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_���a�Z�d�j�u�l�b�_���I�J�K�����b�e�_�h�k�l�h�f�Z���b���W�P�K���m�k�l�j�Z�g�_�g�u�� 

�M�� �\�l�h�j�h�]�h�� �i�Z�p�b�_�g�l�Z���� �i�_�j�_�g�_�k�r�_�]�h�� �W�J�I�W���� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c�� �i�_�j�b�h�^��

�i�j�h�l�_�d�Z�e�� �]�e�Z�^�d�h���� �\�u�i�b�k�Z�g�� �g�Z�� ����-�_�� �k�m�l�d�b���� �d�h�g�l�b�g�_�g�l�g�u�f���� �[�_�a�� �k�b�f�i�l�h�f�h�\�� �I�J�K����

�Q�_�j�_�a���f�_�k�y�p���[�h�e�v�g�h�c���k�Z�f�h�k�l�h�y�l�_�e�v�g�h���h�[�j�Z�l�b�e�k�y���d���i�j�h�d�l�h�e�h�]�m���\���k�\�y�a�b���k���`�Z�e�h�[�Z�f�b��

�g�Z�� �i�g�_�\�f�Z�l�m�j�b�x�� �b�� �\�u�^�_�e�_�g�b�y�� �b�a�� �i�j�y�f�h�c�� �d�b�r�d�b���� �]�^�_�� �i�h�� �^�Z�g�g�u�f�� �i�j�h�\�_�^�_�g�g�h�c��
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�d�h�e�h�g�h�k�d�h�i�b�b�� �\�u�y�\�e�_�g�� �I�J�K���� �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �F�J�L�� �f�Z�e�h�]�h�� �l�Z�a�Z�� ���j�b�k�m�g�h�d�� ������������ �b��

�m�j�_�l�j�h�p�b�k�l�h�k�d�h�i�b�b�����j�b�k�m�g�h�d���������������h�i�j�_�^�_�e�y�e�k�y���m�j�_�l�j�h-�j�_�d�l�Z�e�v�g�u�c���k�\�b�s�_�\�h�c���o�h�^��

�^�b�Z�f�_�l�j�h�f�������f�f�����K���m�q�_�l�h�f���h�l�k�m�l�k�l�\�b�y���d�e�b�g�b�d�b���b�g�n�_�d�p�b�h�g�g�h�]�h���\�h�k�i�Z�e�_�g�b�y�����`�Z�e�h�[��

�g�Z���n�_�d�Z�e�m�j�b�x���i�Z�p�b�_�g�l�m���[�u�e�Z���\�u�i�h�e�g�_�g�Z���l�h�e�v�d�h���W�P�K���[�_�a���\�u�\�_�^�_�g�b�y���k�b�]�f�h�k�l�h�f�u����

�G�Z�a�g�Z�q�_�g�Z�� �Z�g�l�b�[�Z�d�l�_�j�b�Z�e�v�g�Z�y�� �l�_�j�Z�i�b�y�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �i�h�k�_�\�h�\�� �f�h�q�b�� �b��

�Z�[�k�h�j�[�b�j�m�_�f�Z�y���^�b�_�l�Z�����K�i�m�k�l�y���h�^�b�g���f�_�k�y�p���d�h�g�k�_�j�\�Z�l�b�\�g�h�c���l�_�j�Z�i�b�b���i�h���j�_�a�m�e�v�l�Z�l�Z�f��

�F�J�L�� �f�Z�e�h�]�h�� �l�Z�a�Z�� ���j�b�k�m�g�h�d�� ������������ �b�� �p�b�k�l�h�k�d�h�i�b�b�� �h�l�f�_�q�_�g�h�� �a�Z�d�j�u�l�b�_�� �k�\�b�s�_�\�h�]�h��

�o�h�^�Z���� �I�h�k�e�_�� �m�^�Z�e�_�g�b�y�� �W�P�K�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�_�� �\�h�k�k�l�Z�g�h�\�b�e�h�k�v����

�`�Z�e�h�[�u���d�m�i�b�j�h�\�Z�g�u�����f�h�q�m���m�^�_�j�`�b�\�Z�e���i�h�e�g�h�k�l�v�x�� 
 

 
�D�j�Z�k�g�h�c���k�l�j�_�e�d�h�c���i�h�d�Z�a�Z�g���k�\�b�s�_�\�h�c���o�h�^;  

�a�_�e�_�g�h�c���k�l�j�_�e�d�h�c���± �k�d�h�i�e�_�g�b�_���\�h�a�^�m�o�Z���\���i�h�e�h�k�l�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y. 
 

�J�b�k�m�g�h�d���������� �± �F�J-�d�Z�j�l�b�g�Z���m�j�_�l�j�h-�i�j�y�f�h�d�b�r�_�q�g�h�]�h���k�\�b�s�Z�� 
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�J�b�k�m�g�h�d���������� �± �P�b�k�l�h�k�d�h�i�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z���k�\�b�s�_�\�h�]�h���h�l�\�_�j�k�l�b�y�� 

���m�d�Z�a�Z�g�h���d�j�Z�k�g�h�c���k�l�j�_�e�d�h�c�� 

 

 
 

�J�b�k�m�g�h�d���������� �± �F�J�L���d�Z�j�l�b�g�Z���a�Z�d�j�u�\�r�_�]�h�k�y���m�j�_�l�j�h-�i�j�y�f�h�d�b�r�_�q�g�h�]�h���k�\�b�s�Z 
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�M���l�j�_�l�v�_�]�h���i�Z�p�b�_�g�l�Z���k���g�_�j�Z�k�i�h�a�g�Z�g�g�u�f���\���o�h�^�_���W�J�I�W���i�h�\�j�_�`�^�_�g�b�_�f���k�l�_�g�d�b��

�i�j�y�f�h�c�� �d�b�r�d�b�� �g�Z�� ��-�_�� �k�m�l�d�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z�� �j�Z�a�\�b�e�Z�k�v�� �d�e�b�g�b�d�Z��

�b�g�n�_�d�p�b�h�g�g�h-�\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �\�� �f�Z�e�h�f�� �l�Z�a�m���� �<�u�i�h�e�g�_�g�u�� �j�_�\�b�a�b�y����

�k�Z�g�Z�p�b�y�� �b�� �^�j�_�g�b�j�h�\�Z�g�b�_�� �i�j�_�^�[�j�x�r�b�g�g�h�]�h�� �i�j�h�k�l�j�Z�g�k�l�\�Z���� �\�u�\�_�^�_�g�Z�� �b�e�_�h�k�l�h�f�Z����

�g�Z�e�h�`�_�g�Z�� �W�P�K���� �G�Z�� �n�h�g�_�� �i�j�h�\�h�^�b�f�h�]�h�� �e�_�q�_�g�b�y�� �k�h�k�l�h�y�g�b�_�� �[�h�e�v�g�h�]�h�� �m�e�m�q�r�b�e�h�k�v����

�g�h�� �i�h�� �^�Z�g�g�u�f�� �p�b�k�l�h�]�j�Z�n�b�b�� �b�� �d�h�e�h�g�h�k�d�h�i�b�b�� �k�n�h�j�f�b�j�h�\�Z�e�k�y�� �I�J�K�� ���j�b�k�m�g�d�b����������, 

�������������� �Q�_�j�_�a�� ���� �g�_�^�_�e�v�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b���� �\�\�b�^�m�� �h�l�k�m�l�k�l�\�b�y�� �_�]�h�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�]�h��

�a�Z�d�j�u�l�b�y���� �i�Z�p�b�_�g�l�m�� �i�j�h�\�_�^�_�g�h�� �m�k�i�_�r�g�h�_�� �w�g�^�h�k�d�h�i�b�q�_�k�d�h�_�� �m�k�l�j�Z�g�_�g�b�_�� �I�J�K�� �± �\��

�o�h�^�_�� �d�h�e�h�g�h�k�d�h�i�b�b�� �\�u�i�h�e�g�_�g�Z�� �f�h�[�b�e�b�a�Z�p�b�y�� �d�j�Z�_�\�� �k�\�b�s�_�\�h�]�h�� �^�_�n�_�d�l�Z���� �s�b�i�p�Z�f�b��

�^�\�h�c�g�h�]�h�� �a�Z�o�\�Z�l�Z�� �d�j�Z�y�� �i�h�k�e�_�^�g�_�]�h�� �k�[�e�b�`�_�g�u�� �b�� �i�e�h�l�g�h�� �n�b�d�k�b�j�h�\�Z�g�u�� �d�e�b�i�k�h�c����

�W�P�K���b���k�b�]�f�h�k�l�h�f�Z���a�Z�d�j�u�l�u���q�_�j�_�a���f�_�k�y�p���� 
 

 
�D�j�Z�k�g�h�c���k�l�j�_�e�d�h�c���h�l�f�_�q�_�g���a�Z�l�_�d���j�_�g�l�]�_�g�d�h�g�l�j�Z�k�l�g�h�]�h���i�j�_�i�Z�j�Z�l�Z���\���i�j�h�k�\�_�l���d�b�r�d�b. 

 

�J�b�k�m�g�h�d���������� �± �P�b�k�l�h�]�j�Z�n�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z���I�J�K 
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�J�b�k�m�g�h�d���������� �± �W�g�^�h�k�d�h�i�b�q�_�k�d�Z�y���d�Z�j�l�b�g�Z���k�\�b�s�_�\�h�]�h���h�l�\�_�j�k�l�b�y�� 

�\���k�l�_�g�d�_���i�j�y�f�h�c���d�b�r�d�b�����m�d�Z�a�Z�g�h���d�j�Z�k�g�h�c���k�l�j�_�e�d�h�c�� 

 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�� �k�e�m�q�Z�_�� �\�h�a�g�b�d�g�h�\�_�g�b�y�� �I�J�K�� �[�_�a�� �d�e�b�g�b�d�b�� �b�g�n�_�d�p�b�h�g�g�h�]�h��

�\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �\�� �f�Z�e�h�f�� �l�Z�a�m�� �b�� �`�Z�e�h�[�� �g�Z�� �n�_�d�Z�e�m�j�b�x���� �\�h�a�f�h�`�g�h��

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_�� �a�Z�d�j�u�l�b�_�� �k�\�b�s�_�\�h�]�h�� �o�h�^�Z�� �g�Z�� �n�h�g�_�� �d�h�g�k�_�j�\�Z�l�b�\�g�h�c�� �l�_�j�Z�i�b�b�� �b��

�Z�^�_�d�\�Z�l�g�h�]�h�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �>�Z�g�g�u�c�� �i�h�^�o�h�^�� �i�h�a�\�h�e�y�_�l�� �b�a�[�_�`�Z�l�v��

�\�u�\�_�^�_�g�b�y�� �k�b�]�f�h�k�l�h�f�u�� �b�� �i�h�k�e�_�^�m�x�s�b�o�� �j�_�d�h�g�k�l�j�m�d�l�b�\�g�u�o�� �h�i�_�j�Z�p�b�c�� �b�� �^�h�e�`�_�g��

�j�Z�k�k�f�Z�l�j�b�\�Z�l�v�k�y�� �\�� �d�Z�q�_�k�l�\�_�� �i�_�j�\�h�c�� �e�b�g�b�b�� �e�_�q�_�g�b�y�� �g�_�h�k�e�h�`�g�_�g�g�u�o�� �I�J�K��

�g�_�[�h�e�v�r�h�]�h���^�b�Z�f�_�l�j�Z�� 

 

���������H�[�k�l�j�m�d�l�b�\�g�u�c���i�b�_�e�h�g�_�n�j�b�l 
 

�M�� ���� �i�Z�p�b�_�g�l�h�\�� ���������������� �i�_�j�_�g�_�k�r�b�o�� �J�I�W���� �\�� �j�Z�g�g�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�i�_�j�b�h�^�_�� �j�Z�a�\�b�e�Z�k�v�� �Z�g�m�j�b�y�� �\�k�e�_�^�k�l�\�b�_�� �i�h�\�j�_�`�^�_�g�b�y�� ���i�j�h�r�b�\�Z�g�b�y�� �e�b�[�h��
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�\�\�h�j�Z�q�b�\�Z�g�b�y���� �h�[�h�b�o�� �m�k�l�v�_�\�� �\�� �a�h�g�m�� �M�<�:���� �B�a�� �g�b�o�� �q�_�l�\�_�j�u�f�� �[�h�e�v�g�u�f�� ������������������

�i�_�j�_�g�_�k�r�b�f�� �I�J�I�W���� �\�u�i�h�e�g�y�e�Z�k�v�� �j�_�e�Z�i�Z�j�h�l�h�f�b�y�� �k�� �i�_�j�_�r�b�\�Z�g�b�_�f�� �M�<�:�� �b��

�k�l�_�g�l�b�j�h�\�Z�g�b�_�f�� �h�[�h�b�o�� �f�h�q�_�l�h�q�g�b�d�h�\�� �^�\�m�o�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b���� �>�\�m�f�� �^�j�m�]�b�f��

�������������������i�_�j�_�g�_�k�r�b�f���W�J�I�W�����\�u�i�h�e�g�_�g�Z���m�j�_�l�j�h�p�b�k�l�h�k�d�h�i�b�y���k���j�Z�k�k�e�Z�[�e�_�g�b�_�f���r�\�h�\��

�Z�g�Z�k�l�h�f�h�a�Z�� �i�h�� �a�Z�^�g�_�c�� �i�h�e�m�h�d�j�m�`�g�h�k�l�b�� �k�� �p�_�e�v�x�� �h�k�\�h�[�h�`�^�_�g�b�y�� �m�k�l�v�_�\��

�f�h�q�_�l�h�q�g�b�d�h�\���� �>�Z�e�_�_�� �i�h�k�e�_�^�g�b�_�� �j�_�l�j�h�]�j�Z�^�g�h�� �k�l�_�g�l�b�j�h�\�Z�g�u�� �h�^�g�h�i�_�l�e�_�\�u�f�b��

�f�h�q�_�l�h�q�g�b�d�h�\�u�f�b�� �k�l�_�g�l�Z�f�b�� �k�� �h�l�\�_�j�k�l�b�y�f�b�� �g�Z�� �\�k�_�f�� �i�j�h�l�y�`�_�g�b�b�� ���j�b�k�m�g�h�d�� ��������������

�>�j�_�g�b�j�h�\�Z�g�b�_�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �m�j�_�l�j�Z�e�v�g�u�f�� �d�Z�l�_�l�_�j�h�f����

�^�b�k�l�Z�e�v�g�u�_���d�h�g�p�u���k�l�_�g�l�h�\���\�u�\�h�^�b�e�b�k�v���i�h���m�j�_�l�j�_���b���i�h�]�j�m�`�Z�e�b�k�v���\���f�h�q�_�i�j�b�_�f�g�b�d��

���j�b�k�m�g�h�d 4.18). 
 

 
 

�J�b�k�m�g�h�d���������� �± �K�l�_�g�l�b�j�h�\�Z�g�b�_���i�j�Z�\�h�]�h���f�h�q�_�l�h�q�g�b�d�Z���i�h�^���j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�b�f��

�d�h�g�l�j�h�e�_�f�����d�j�Z�k�g�h�c���k�l�j�_�e�d�h�c���i�h�d�Z�a�Z�g�Z���j�Z�k�i�m�s�_�g�g�Z�y���g�b�l�v���M�<�:�� 
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�J�b�k�m�g�h�d���������� �± �<�u�\�_�^�_�g�b�_���i�h���m�j�_�l�j�_���b���n�b�d�k�Z�p�b�y���^�b�k�l�Z�e�v�g�u�o���d�h�g�p�h�\��

�h�^�g�h�i�_�l�e�_�\�u�o���k�l�_�g�l�h�\ 

 

�<�� �i�_�j�\�h�c�� �]�j�m�i�i�_�� �i�Z�p�b�_�g�l�h�\���� �i�_�j�_�g�_�k�r�b�o�� �j�_�e�Z�i�Z�j�h�l�h�f�b�x�� �k�� �i�_�j�_�r�b�\�Z�g�b�_�f��

�M�<�:���� �m�� �l�j�h�b�o�� �b�a�� �q�_�l�\�_�j�u�o�� �[�h�e�v�g�u�o�� �j�Z�a�\�b�e�Z�k�v�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:����

�i�h�l�j�_�[�h�\�Z�\�r�Z�y�� �^�e�b�l�_�e�v�g�h�c�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �<�� �h�l�^�Z�e�_�g�g�u�_�� �k�j�h�d�b��

�g�Z�[�e�x�^�_�g�b�y�� �m�� �^�\�m�o�� �i�Z�p�b�_�g�l�h�\�� �^�Z�g�g�h�c�� �]�j�m�i�i�u�� �k�n�h�j�f�b�j�h�\�Z�e�h�k�v�� �k�l�_�g�h�l�b�q�_�k�d�h�_��

�k�m�`�_�g�b�_�� �a�h�g�u���Z�g�Z�k�l�h�f�h�a�Z���k���g�_�h�[�o�h�^�b�f�h�k�l�v�x�� �_�]�h���o�b�j�m�j�]�b�q�_�k�d�h�c�� �d�h�j�j�_�d�p�b�b���� �>�\�h�_��

�h�k�l�Z�e�v�g�u�o���q�Z�k�l�b�q�g�h���g�_���m�^�_�j�`�b�\�Z�e�b���f�h�q�m�����b�k�i�h�e�v�a�m�y����-�����i�j�h�d�e�Z�^�d�b���\���k�m�l�d�b�� 

�<�h�� �\�l�h�j�h�c�� �]�j�m�i�i�_�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c�� �i�_�j�b�h�^���� �g�_�k�f�h�l�j�y�� �g�Z��

�q�Z�k�l�b�q�g�h�_�� �j�Z�k�k�e�Z�[�e�_�g�b�_�� �g�b�l�_�c�� �a�Z�^�g�_�c�� �i�h�e�m�h�d�j�m�`�g�h�k�l�b�� �M�<�:���� �i�j�h�l�_�d�Z�e�� �]�e�Z�^�d�h����

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �Z�g�Z�k�l�h�f�h�a�Z�� �g�_�� �g�Z�[�e�x�^�Z�e�h�k�v���� �M�j�_�l�j�Z�e�v�g�u�c�� �d�Z�l�_�l�_�j�� �\�f�_�k�l�_�� �k�h��

�k�l�_�g�l�Z�f�b���m�^�Z�e�_�g�u���g�Z����-�_���k�m�l�d�b���i�h�k�e�_���\�u�i�h�e�g�_�g�g�h�c���p�b�k�l�h�]�j�Z�n�b�b�����Q�_�j�_�a�������f�_�k�y�p�_�\��

�i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �h�^�b�g�� �i�Z�p�b�_�g�l�� �m�^�_�j�`�b�\�Z�e�� �f�h�q�m�� �i�h�e�g�h�k�l�v�x���� �\�l�h�j�h�c�� �b�k�i�h�e�v�a�h�\�Z�e��

�h�^�g�m���i�j�h�d�e�Z�^�d�m���\���^�_�g�v�� 
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�G�_�j�Z�k�i�h�a�g�Z�g�g�h�_�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �i�h�\�j�_�`�^�_�g�b�_�� �h�^�g�h�]�h�� �b�a�� �m�k�l�v�_�\��

�f�h�q�_�l�h�q�g�b�d�h�\�� �\�k�l�j�_�q�Z�e�h�k�v�� �\�� �l�j�_�o�� �k�e�m�q�Z�y�o�� ���������������� �M�� �^�Z�g�g�u�o�� �i�Z�p�b�_�g�l�h�\����

�i�_�j�_�g�_�k�r�b�o�� �I�J�I�W���� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �j�Z�a�\�b�e�Z�k�v�� �d�e�b�g�b�d�Z�� �h�k�l�j�h�]�h��

�h�[�k�l�j�m�d�l�b�\�g�h�]�h�� �i�b�_�e�h�g�_�n�j�b�l�Z�� �± �m�� �^�\�m�o�� �k�e�_�\�Z���� �m�� �h�^�g�h�]�h�� �± �k�i�j�Z�\�Z���� �I�j�b��

�h�[�k�e�_�^�h�\�Z�g�b�b�� �i�h�� �^�Z�g�g�u�f�� �D�L�� �[�j�x�r�g�h�c�� �i�h�e�h�k�l�b�� �b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �k��

�d�h�g�l�j�Z�k�l�b�j�h�\�Z�g�b�_�f�� �m�� �\�k�_�o�� �[�h�e�v�g�u�o�� �\�u�y�\�e�_�g�h�� �g�Z�j�m�r�_�g�b�_�� �i�Z�k�k�Z�`�Z�� �f�h�q�b�� �i�h��

�k�h�h�l�\�_�l�k�l�\�m�x�s�_�f�m�� �f�h�q�_�l�h�q�g�b�d�m�� �\�k�e�_�^�k�l�\�b�_�� �k�^�Z�\�e�_�g�b�y�� �m�k�l�v�y�� �\�� �h�[�e�Z�k�l�b�� �M�<�:����

�I�Z�p�b�_�g�l�Z�f�� �g�Z�e�h�`�_�g�u�� �i�_�j�d�m�l�Z�g�g�u�_�� �g�_�n�j�h�k�l�h�f�u�� �g�Z�� �k�l�h�j�h�g�_�� �i�h�j�Z�`�_�g�b�y�� �k��

�i�h�k�e�_�^�m�x�s�b�f�� �g�Z�j�m�`�g�_-�\�g�m�l�j�_�g�g�b�f�� �^�j�_�g�b�j�h�\�Z�g�b�_�f�� �f�h�q�_�l�h�q�g�b�d�Z�� �g�Z�� �\�k�_�f��

�i�j�h�l�y�`�_�g�b�b���� �M�� �h�^�g�h�]�h�� �i�Z�p�b�_�g�l�Z�� �^�e�y�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�Z�� �i�h�l�j�_�[�h�\�Z�e�Z�k�v��

�i�j�_�^�\�Z�j�b�l�_�e�v�g�Z�y�� �[�Z�e�e�h�g�g�Z�y�� �^�b�e�Z�l�Z�p�b�y�� �_�]�h�� �b�g�l�j�Z�f�m�j�Z�e�v�g�h�]�h�� �h�l�^�_�e�Z��

���j�b�k�m�g�h�d �������������� �<�h�� �\�k�_�o�� �k�e�m�q�Z�y�o�� �i�h�k�e�_�� �m�^�Z�e�_�g�b�y�� �^�j�_�g�b�j�m�x�s�b�o�� �k�l�j�m�d�l�m�j��

�i�j�h�o�h�^�b�f�h�k�l�v���f�h�q�_�l�h�q�g�b�d�Z���\�h�k�k�l�Z�g�h�\�b�e�Z�k�v���i�h�e�g�h�k�l�v�x�����]�b�^�j�h�g�_�n�j�h�a���d�m�i�b�j�h�\�Z�g�� 
 

 
�:���± �k�m�`�_�g�b�_���b�g�l�j�Z�f�m�j�Z�e�v�g�h�]�h���h�l�^�_�e�Z���e�_�\�h�]�h���f�h�q�_�l�h�q�g�b�d�Z�����i�h�d�Z�a�Z�g�h���d�j�Z�k�g�h�c���k�l�j�_�e�d�h�c���� 

�;���± �[�Z�e�e�h�g�g�Z�y���^�b�e�Z�l�Z�p�b�y���k�m�`�_�g�b�y���f�h�q�_�l�h�q�g�b�d�Z�����<���± �m�k�l�Z�g�h�\�d�Z���f�h�q�_�l�h�q�g�b�d�h�\�h�]�h���k�l�_�g�l�Z. 
 

�J�b�k�m�g�h�d���������� �± �W�l�Z�i�u���\�u�i�h�e�g�_�g�b�y���[�Z�e�e�h�g�g�h�c���^�b�e�Z�l�Z�p�b�b�� 

�b���k�l�_�g�l�b�j�h�\�Z�g�b�y���e�_�\�h�]�h���f�h�q�_�l�h�q�g�b�d�Z 

 

�K�j�_�^�b�������\�u�r�_�m�d�Z�a�Z�g�g�u�o���i�Z�p�b�_�g�l�h�\���k���g�Z�j�m�r�_�g�b�_�f���h�l�l�h�d�Z���f�h�q�b���i�h�k�e�_���J�I�W���m��

���������������������b�f�_�e�b�k�v���g�_�[�e�Z�]�h�i�j�b�y�l�g�u�_���i�j�h�]�g�h�k�l�b�q�_�k�d�b�_���n�Z�d�l�h�j�u�����Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�_��

�k�� �\�u�k�h�d�b�f�� �j�b�k�d�h�f�� �j�Z�g�_�g�b�y�� �m�k�l�v�_�\�� �f�h�q�_�l�h�q�g�b�d�h�\�� �\�k�e�_�^�k�l�\�b�_�� �b�a�f�_�g�_�g�b�y��
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�g�h�j�f�Z�e�v�g�h�c�� �Z�g�Z�l�h�f�b�b�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �L�Z�d���� �l�j�h�_�� �[�h�e�v�g�u�o�� ������������ �b�f�_�e�b��

�\�u�j�Z�`�_�g�g�m�x�� �k�j�_�^�g�x�x�� �^�h�e�x���I�@���� �^�\�h�_�� ���������������� �j�Z�g�_�_�� �i�_�j�_�g�_�k�e�b�� �L�M�J�I���� �h�^�b�g��

(16,7%) �± �q�j�_�k�i�m�a�u�j�g�m�x���Z�^�_�g�h�f�w�d�l�h�f�b�x�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �g�_�j�Z�k�i�h�a�g�Z�g�g�h�_�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�� �i�h�\�j�_�`�^�_�g�b�_�� �m�k�l�v�_�\��

�f�h�q�_�l�h�q�g�b�d�h�\�� �[�_�a�� �b�o�� �k�\�h�_�\�j�_�f�_�g�g�h�]�h�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �b�� �Z�^�_�d�\�Z�l�g�h�c�� �Z�^�Z�i�l�Z�p�b�b��

�d�j�Z�_�\���i�j�b���n�h�j�f�b�j�h�\�Z�g�b�b���M�<�:���i�j�b�\�h�^�b�l���d���\�u�j�Z�`�_�g�g�h�f�m���g�Z�j�m�r�_�g�b�x���h�l�l�h�d�Z���f�h�q�b��

���Z�g�m�j�b�y���� �h�[�k�l�j�m�d�l�b�\�g�u�c�� �i�b�_�e�h�g�_�n�j�b�l���� �k�� �g�_�h�[�o�h�^�b�f�h�k�l�v�x�� �i�h�\�l�h�j�g�u�o�� �b��

�j�_�d�h�g�k�l�j�m�d�l�b�\�g�u�o�� �\�f�_�r�Z�l�_�e�v�k�l�\���� �G�_�k�f�h�l�j�y�� �g�Z�� �g�_�[�h�e�v�r�h�_�� �q�b�k�e�h�� �d�e�b�g�b�q�_�k�d�b�o��

�k�e�m�q�Z�_�\���� �g�Z�r�� �h�i�u�l�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���� �q�l�h�� �^�e�y�� �d�h�j�j�_�d�p�b�b�� �\�h�a�g�b�d�r�_�]�h�� �g�Z�j�m�r�_�g�b�y��

�i�Z�k�k�Z�`�Z�� �f�h�q�b�� �p�_�e�_�k�h�h�[�j�Z�a�g�u�� �f�Z�e�h�b�g�\�Z�a�b�\�g�u�_�� �f�_�l�h�^�b�d�b�� �^�j�_�g�b�j�h�\�Z�g�b�y����

�i�h�a�\�h�e�y�x�s�b�_�� �b�a�[�_�`�Z�l�v�� �i�_�j�_�r�b�\�Z�g�b�y�� �M�<�:�� �k�� �g�_�b�a�[�_�`�g�h�c�� �l�j�Z�\�f�Z�l�b�a�Z�p�b�_�c��

�k�n�b�g�d�l�_�j�g�h�]�h�� �Z�i�i�Z�j�Z�l�Z�� �m�j�_�l�j�u���� �q�l�h�� �a�g�Z�q�b�l�_�e�v�g�h�� �m�o�m�^�r�Z�_�l�� �i�j�h�]�g�h�a��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y���n�m�g�d�p�b�b �m�^�_�j�`�Z�g�b�y���f�h�q�b�� 

�M�� �h�^�g�h�]�h�� �i�Z�p�b�_�g�l�Z�� �������������� �b�f�_�e�h�� �f�_�k�l�h�� �j�Z�g�_�g�b�_�� �^�b�k�l�Z�e�v�g�h�]�h�� �h�l�^�_�e�Z��

�f�h�q�_�l�h�q�g�b�d�Z���� �g�_�j�Z�k�i�h�a�g�Z�g�g�h�_�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h���� �;�h�e�v�g�h�c�� �i�_�j�_�g�_�k�� �I�J�I�W�� �k��

�l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�_�c�� �i�h�� �k�l�Z�g�^�Z�j�l�g�h�c�� �f�_�l�h�^�b�d�_���� �<�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�i�_�j�b�h�^�_���h�l�f�_�q�Z�e�h�k�v���^�e�b�l�_�e�v�g�h�_���i�h�k�l�m�i�e�_�g�b�_���f�h�q�b���i�h���k�l�j�Z�o�h�\�h�q�g�h�f�m���^�j�_�g�Z�`�m���b�a��

�f�Z�e�h�]�h�� �l�Z�a�Z���� �q�l�h�� �j�Z�k�p�_�g�b�\�Z�e�h�k�v�� �d�Z�d�� �i�j�h�y�\�e�_�g�b�_�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:���� �H�^�g�Z�d�h��

�\�u�i�h�e�g�_�g�g�Z�y�� �g�Z�� ����-�_�� �k�m�l�d�b�� �p�b�k�l�h�]�j�Z�n�b�y�� �g�_�� �\�u�y�\�b�e�Z�� �a�Z�l�_�d�Z�� �d�h�g�l�j�Z�k�l�g�h�]�h��

�\�_�s�_�k�l�\�Z���� �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �D�L�� �[�j�x�r�g�h�c�� �i�h�e�h�k�l�b�� �b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �k��

�d�h�g�l�j�Z�k�l�b�j�h�\�Z�g�b�_�f�� �m�k�l�Z�g�h�\�e�_�g�� �^�_�n�_�d�l�� �k�l�_�g�d�b�� �^�b�k�l�Z�e�v�g�h�]�h�� �h�l�^�_�e�Z�� �e�_�\�h�]�h��

�f�h�q�_�l�h�q�g�b�d�Z�� �k�� �m�g�b�e�Z�l�_�j�Z�e�v�g�u�f�� �m�j�_�l�_�j�h�]�b�^�j�h�g�_�n�j�h�a�h�f���� �<�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��

�e�h�d�Z�e�b�a�Z�p�b�_�c�� �a�h�g�u�� �^�_�n�_�d�l�Z�� �\�_�j�h�y�l�g�h�c�� �i�j�b�q�b�g�h�c�� �l�j�Z�\�f�u�� �f�h�q�_�l�h�q�g�b�d�Z�� �y�\�e�y�e�h�k�v��

�l�_�j�f�b�q�_�k�d�h�_�� �i�h�\�j�_�`�^�_�g�b�_�� �_�]�h�� �k�l�_�g�d�b�� �Z�i�i�Z�j�Z�l�h�f�� �/�L�J�D�6�X�U�H�Š�� �\�� �o�h�^�_�� �^�b�k�k�_�d�p�b�b��

�k�_�f�_�g�g�u�o�� �i�m�a�u�j�v�d�h�\�� �b�� �k�_�f�y�\�u�g�h�k�y�s�b�o�� �i�j�h�l�h�d�h�\���� �I�Z�p�b�_�g�l�m�� �\�u�i�h�e�g�b�e�b��

�g�Z�e�h�`�_�g�b�_�� �i�_�j�d�m�l�Z�g�g�h�c�� �g�_�n�j�h�k�l�h�f�u�� �k�e�_�\�Z���� �q�l�h�� �i�h�a�\�h�e�b�e�h�� �i�j�_�d�j�Z�l�b�l�v��

�i�h�k�l�m�i�e�_�g�b�_�� �f�h�q�b�� �i�h�� �f�h�q�_�l�h�q�g�b�d�m�� �\�� �f�Z�e�u�c�� �l�Z�a���� �Q�_�j�_�a�� ���� �g�_�^�_�e�v�� �[�h�e�v�g�h�f�m��

�i�j�h�\�_�^�_�g�Z�� �j�_�d�h�g�k�l�j�m�d�l�b�\�g�Z�y�� �h�i�_�j�Z�p�b�y�� �k�� �i�_�j�_�k�Z�^�d�h�c�� �e�_�\�h�]�h�� �f�h�q�_�l�h�q�g�b�d�Z����

�g�_�n�j�h�k�l�h�f�Z���m�^�Z�e�_�g�Z�����N�m�g�d�p�b�y���m�^�_�j�`�Z�g�b�y���f�h�q�b���m���i�Z�p�b�_�g�l�Z���\�h�k�k�l�Z�g�h�\�b�e�Z�k�v���q�_�j�_�a������

�f�_�k�y�p�_�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �b�k�i�h�e�v�a�m�_�l�� �h�^�g�m�� �k�l�j�Z�o�h�\�h�q�g�m�x��

�i�j�h�d�e�Z�^�d�m���\���^�_�g�v���k���k�m�l�h�q�g�h�c���i�h�l�_�j�_�c���f�h�q�b���g�_���[�h�e�_�_���������f�e�� 
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���������F�b�]�j�Z�p�b�y���d�e�b�i�k��Hem-o-Lok �\���f�h�q�_�\�h�c���i�m�a�u�j�v 
 

�F�b�]�j�Z�p�b�y�� �d�e�b�i�k��Hem-o-Lok �\�� �f�h�q�_�\�h�c�� �i�m�a�u�j�v�� �h�l�f�_�q�_�g�Z�� �m�� �l�j�_�o�� �������������� �b�a��

870 �i�Z�p�b�_�g�l�h�\�����i�_�j�_�g�_�k�r�b�o���W�J�I�W���� 

�M�� �i�_�j�\�h�]�h�� �i�Z�p�b�_�g�l�Z�� �q�_�j�_�a�� �l�j�b�� �f�_�k�y�p�Z�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �g�Z�� �n�h�g�_�� �h�l�k�m�l�k�l�\�b�y��

�`�Z�e�h�[�� �g�Z�� �^�b�a�m�j�b�x�� �b�e�b�� �]�_�f�Z�l�m�j�b�x�� �i�j�h�b�a�h�r�e�h�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_�� �h�l�o�h�`�^�_�g�b�_��

�d�e�b�i�k�u��Hem-o-Lok �i�j�b�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�b���� �;�h�e�v�g�h�c�� �i�_�j�_�g�_�k�� �W�J�I�W�� �[�_�a�� �k�h�o�j�Z�g�_�g�b�y��

�K�G�I���i�h���i�h�\�h�^�m���e�h�d�Z�e�b�a�h�\�Z�g�g�h�]�h���J�I�@���i�j�h�f�_�`�m�l�h�q�g�h�]�h���j�b�k�d�Z��EAU�����D�e�b�i�k�Z��Hem-

o-Lok �b�k�i�h�e�v�a�h�\�Z�e�Z�k�v���^�e�y���n�b�d�k�Z�p�b�b���g�Z���������q�Z�k�Z�o���m�k�e�h�\�g�h�]�h���p�b�n�_�j�[�e�Z�l�Z���^�\�m�o���g�b�l�_�c��

V-loc �i�h�k�e�_���n�h�j�f�b�j�h�\�Z�g�b�y���M�<�:�����j�b�k�m�g�h�d�����������������<���^�Z�g�g�h�f���k�e�m�q�Z�_�����\�_�j�h�y�l�g�h�����b�f�_�e�h��

�f�_�k�l�h���k�f�_�s�_�g�b�_���d�e�b�i�k�u���\���a�h�g�m���d�j�Z�_�\���M�<�:���k���i�j�h�e�Z�[�b�j�h�\�Z�g�b�_�f���\���i�h�e�h�k�l�v���f�h�q�_�\�h�]�h��

�i�m�a�u�j�y���� �I�h�k�e�_�� �j�Z�k�k�Z�k�u�\�Z�g�b�y�� �g�b�l�_�c���� �n�b�d�k�b�j�h�\�Z�g�g�u�o�� �d�e�b�i�k�h�c���� �i�h�k�e�_�^�g�y�y��

�f�b�]�j�b�j�h�\�Z�e�Z���\���i�h�e�h�k�l�v���f�h�q�_�\�h�]�h���i�m�a�u�j�y���b���k�Z�f�h�k�l�h�y�l�_�e�v�g�h���h�l�h�r�e�Z���i�j�b���h�q�_�j�_�^�g�h�f��

�Z�d�l�_�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�y���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �i�Z�p�b�_�g�l�� �g�Z�o�h�^�b�l�k�y�� �i�h�^�� �^�b�g�Z�f�b�q�_�k�d�b�f��

�g�Z�[�e�x�^�_�g�b�_�f�����i�h�e�g�h�k�l�v�x���m�^�_�j�`�b�\�Z�_�l���f�h�q�m�����`�Z�e�h�[���g�Z���^�b�a�m�j�b�x���g�_���i�j�_�^�t�y�\�e�y�_�l�� 
 

 
 

�J�b�k�m�g�h�d�������������± �D�e�b�i�k�Z���+�H�P-o-�/�R�N�����n�b�d�k�b�j�m�x�s�Z�y���g�b�l�b���M�<�: 
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�M�� �\�l�h�j�h�]�h�� �i�Z�p�b�_�g�l�Z�� �d�e�b�i�k�u��Hem-o-Lok �i�j�b�f�_�g�y�e�b�k�v�� �i�j�b �e�Z�l�_�j�Z�e�v�g�h�c��

�^�b�k�k�_�d�p�b�b�� �\�� �o�h�^�_�� �W�J�I�W�� �k�� �k�h�o�j�Z�g�_�g�b�_�f�� �i�j�Z�\�h�]�h�� �K�G�I���� �I�j�b�� �j�_�l�j�h�k�i�_�d�l�b�\�g�h�f��

�Z�g�Z�e�b�a�_�� �\�b�^�_�h�a�Z�i�b�k�b�� �h�i�_�j�Z�p�b�b�� �m�k�l�Z�g�h�\�e�_�g�h���� �q�l�h�� �h�^�g�Z�� �b�a�� �d�e�b�i�k�� �[�u�e�Z�� �g�Z�e�h�`�_�g�Z��

�g�_�Z�^�_�d�\�Z�l�g�h���b���n�b�d�k�b�j�h�\�Z�g�Z���d���l�d�Z�g�b���K�G�I���e�b�r�v���\���h�[�e�Z�k�l�b���_�_���a�Z�f�d�Z�����j�b�k�m�g�h�d���������������� 
 

 
 

�J�b�k�m�g�h�d�������������± �G�_�Z�^�_�d�\�Z�l�g�h���g�Z�e�h�`�_�g�g�Z�y���d�e�b�i�k�Z���+�H�P-o-�/�R�N���g�Z���i�j�Z�\�u�c���K�G�I 

 

�Q�_�j�_�a���k�_�f�v���f�_�k�y�p�_�\���i�h�k�e�_���h�i�_�j�Z�p�b�b���i�Z�p�b�_�g�l���i�j�_�^�t�y�\�b�e���`�Z�e�h�[�u���m�j�h�e�h�]�m���i�h��

�f�_�k�l�m�� �`�b�l�_�e�v�k�l�\�Z�� �g�Z�� �^�b�k�d�h�f�n�h�j�l�� �b�� �j�_�a�b�� �i�j�b�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�b���� �b�k�l�h�g�q�_�g�b�_�� �k�l�j�m�b��

�f�h�q�b���� �I�h�e�m�q�Z�e�� �d�h�g�k�_�j�\�Z�l�b�\�g�m�x�� �i�j�h�l�b�\�h�\�h�k�i�Z�e�b�l�_�e�v�g�m�x�� �b�� �Z�g�l�b�[�Z�d�l�_�j�b�Z�e�v�g�m�x��

�l�_�j�Z�i�b�x���[�_�a���i�h�e�h�`�b�l�_�e�v�g�h�]�h���w�n�n�_�d�l�Z�����H�^�g�h�d�j�Z�l�g�h���[�m�`�b�j�h�\�Z�g���l�Z�d�`�_���[�_�a���w�n�n�_�d�l�Z����

�I�j�b���h�[�k�e�_�^�h�\�Z�g�b�b���i�h���^�Z�g�g�u�f���M�A�B���f�h�q�_�\�h�]�h���i�m�a�u�j�y�����j�b�k�m�g�h�d���������������b���F�J�L���f�Z�e�h�]�h��

�l�Z�a�Z�� ���j�b�k�m�g�h�d�� ������������ �\�u�y�\�e�_�g�� �g�_�k�f�_�s�Z�_�f�u�c�� �d�h�g�d�j�_�f�_�g�l���� �^�\�Z�� �k�f�� �\�� �^�b�Z�f�_�l�j�_����

�n�b�d�k�b�j�h�\�Z�g�g�u�c�� �d�� �a�Z�^�g�_�c�� �k�l�_�g�d�_�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �I�Z�p�b�_�g�l�m�� �\�u�i�h�e�g�_�g�Z��

�m�j�_�l�j�h�p�b�k�l�h�k�d�h�i�b�y���� �e�Z�a�_�j�g�Z�y�� �p�b�k�l�h�e�b�l�h�l�j�b�i�k�b�y���� �I�h�k�e�_�� �n�j�Z�]�f�_�g�l�b�j�h�\�Z�g�b�y�� �d�Z�f�g�y��

�\�u�y�\�e�_�g�Z�� �d�e�b�i�k�Z��Hem-o-Lok���� �h�^�g�b�f�� �d�h�g�p�h�f�� �i�h�]�j�m�`�_�g�g�Z�y�� �\�� �k�l�_�g�d�m�� �f�h�q�_�\�h�]�h��

�i�m�a�u�j�y�� ���j�b�k�m�g�h�d�� �������������� �D�e�b�i�k�Z�� �a�Z�o�\�Z�q�_�g�Z�� �b�� �m�^�Z�e�_�g�Z�� �s�b�i�p�Z�f�b����

�I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c�� �i�_�j�b�h�^�� �i�j�h�l�_�d�Z�e�� �[�_�a�� �h�k�e�h�`�g�_�g�b�c���� �@�Z�e�h�[�u�� �g�Z�� �^�b�a�m�j�b�x��

�i�h�e�g�h�k�l�v�x���d�m�i�b�j�h�\�Z�g�u�����f�h�q�m���m�^�_�j�`�b�\�Z�_�l�� 
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�J�b�k�m�g�h�d�������������± �M�A�B���d�Z�j�l�b�g�Z���d�h�g�d�j�_�f�_�g�l�Z���f�h�q�_�\�h�]�h���i�m�a�u�j�y 
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�<�h�a�j�Z�k�l�����F�_�����,�4�5�������e�_�l 61,0 (58,3-65,0) 64,0 (59,0-66,0) 0,06* 

�B�F�L�����d�]���f2 

<30,0 

�•�������� 

 

47 (70,1) 

20 (29,9) 

 

37 (63,8) 

21 (36,2) 

0,45** 

�M�j�h�\�_�g�v���I�K�:�����F�_�����,�4�5�������g�]���f�e 8,0 (5,6-11,0) 9,6 (6,5-12,0) 0,14* 

�H�[�t�_�f���I�@�����F�_�����,�4�5�������k�f3 45,0 (35,0-56,0) 58,0 (45,0-85,0) <0,0001* 

�=�j�Z�^�Z�p�b�y��ISUP, n (%) 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

 

45 (67,2) 

15 (22,4) 

4 (6,0) 

3 (4,5) 

0 (0,0) 

 

31 (53,4) 

17 (29,3) 

6 (10,3) 

4 (6,9) 

0 (0,0) 

 

0,12** 

0,38** 

0,51*** 

0,70*** 

1,0*** 

�K�l�Z�^�b�y���k�L����n (%) 

�k�L���k 

�k�L���Z-b 

�k�L���k 

 

5 (7,5) 

27 (40,3) 

35 (52,2) 

 

5 (8,6) 

24 (41,4) 

29 (50,0) 

 

1,00*** 

0,90** 

0,80** 

EAU �]�j�m�i�i�Z���j�b�k�d�Z����n (%) 

�G�b�a�d�b�c���j�b�k�d 

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d 

�<�u�k�h�d�b�c���j�b�k�d 

 

14 (20,9) 

18 (26,9) 

35 (52,2) 

 

10 (17,2) 

19 (32,8) 

29 (50,0) 

 

0,61** 

0,47** 

0,80** 

�H�i�_�j�Z�l�b�\�g�u�c���^�h�k�l�m�i�����Q�������� 

�I�h�a�Z�^�b�e�h�g�g�u�c 

�W�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c 

 

26 (38,8) 

41 (61,2) 

 

19 (32,8) 

39 (67,2) 

 

0,48** 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b����

�F�_�����,�4�5�������f�b�g 
140,0 (131,3-155,0) 135,0 (130,0-150,0) 0,19* 

�D�j�h�\�h�i�h�l�_�j�y�����F�_�����,�4�5�������f�e 300,0 (150,0-500,0) 250,0 (200,0-400,0) 0,61* 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�I�h�d�Z�a�Z�l�_�e�v 
�=�j�m�i�i�Z���k���k�h�o�j�Z�g�_�g�b�_�f��

�r�_�c�d�b���F�I����n=67 

�=�j�m�i�i�Z���[�_�a���k�h�o�j�Z�g�_�g�b�y��

�r�_�c�d�b���F�I����n=58 
�j 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_��

�h�k�e�h�`�g�_�g�b�y���(�$�8�L�D�L�&�����Q�������� 

�,�,���k�l�_�i�_�g�v 

�,�,�,���k�l�_�i�_�g�v 

 

 

0 (0,0) 

2 (3,0) 

 

 

1 (1,7) 

2 (3,4) 

 

 

0,46*** 

1,00*** 

�I�j�b�f�_�q�Z�g�b�_���± * �± �8���d�j�b�l�_�j�b�c���F�Z�g�g�Z-�M�b�l�g�b; ** �± �O�b-�d�\�Z�^�j�Z�l���I�b�j�k�h�g�Z; *** �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c��

�N�b�r�_�j�Z. 

 

 

 
 

�J�b�k�m�g�h�d�������� �± �I�_�j�_�k�_�q�_�g�b�_���i�j�h�k�l�Z�l�b�q�_�k�d�h�c���q�Z�k�l�b���m�j�_�l�j�u�� 

�i�j�b���k�h�o�j�Z�g�_�g�b�b���r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y 
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�J�b�k�m�g�h�d�������� �± �I�_�j�_�k�_�q�_�g�b�_���^�_�l�j�m�a�h�j�Z���f�h�q�_�\�h�]�h���i�m�a�u�j�y���[�_�a���k�h�o�j�Z�g�_�g�b�y���_�]�h���r�_�c�d�b 

 

�=�j�m�i�i�u�� �[�h�e�v�g�u�o�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�h�� �j�Z�a�e�b�q�Z�e�b�k�v�� �i�h�� �h�[�t�_�f�m���I�@ �± 

45,0 �k�f3 �\�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�_�� �i�j�h�l�b�\�� ���������� �k�f3 �\�� �d�h�g�l�j�h�e�v�g�h�c�� ���S�������������������� �q�l�h��

�h�[�m�k�e�h�\�e�_�g�h�� �l�_�o�g�b�q�_�k�d�h�c�� �k�e�h�`�g�h�k�l�v�x�� �b�e�b�� �g�_�\�h�a�f�h�`�g�h�k�l�v�x�� �k�h�o�j�Z�g�_�g�b�y�� �r�_�c�d�b��

�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �i�j�b�� �g�Z�e�b�q�b�b�� �m�\�_�e�b�q�_�g�g�u�o�� �[�h�d�h�\�u�o�� �b�� �k�j�_�^�g�_�c�� �^�h�e�_�c�� �i�j�h�k�l�Z�l�u. 

�I�h�� �h�k�l�Z�e�v�g�u�f�� �d�e�b�g�b�q�_�k�d�b�f�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f���� �i�h�d�Z�a�Z�l�_�e�y�f�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�]�h��

�k�l�Z�^�b�j�h�\�Z�g�b�y�� �b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�� �j�_�a�m�e�v�l�Z�l�Z�f�� �h�[�_�� �d�h�]�h�j�l�u�� �[�h�e�v�g�u�o�� �[�u�e�b��

�k�h�i�h�k�l�Z�\�b�f�u���b���g�_���b�f�_�e�b���^�h�k�l�h�\�_�j�g�u�o���j�Z�a�e�b�q�b�c���� 

�<�� �l�Z�[�e�b�p�_�� �������� �i�j�_�^�k�l�Z�\�e�_�g�u�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_�� �^�Z�g�g�u�_���� �j�_�a�m�e�v�l�Z�l�u��

�i�Z�l�h�f�h�j�n�h�e�h�]�b�q�_�k�d�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �h�i�_�j�Z�p�b�h�g�g�h�]�h �f�Z�l�_�j�b�Z�e�Z�� �b�� �i�h�d�Z�a�Z�l�_�e�b��

�\�u�`�b�\�Z�_�f�h�k�l�b�� 

�I�j�b�� �k�j�Z�\�g�_�g�b�b�� �\�� �b�k�k�e�_�^�m�_�f�u�o�� �]�j�m�i�i�Z�o�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\��

�m�k�l�Z�g�h�\�e�_�g�h���� �q�l�h�� �\�� �]�j�m�i�i�_�� �[�h�e�v�g�u�o�� �k�� �k�h�o�j�Z�g�_�g�g�h�c�� �r�_�c�d�h�c�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y��

�k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�h�� �j�_�`�_�� �j�Z�a�\�b�\�Z�e�Z�k�v�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:�� ���H�J� ������������

�������>�B����������2-0,98; p<0,05). 
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�L�Z�[�e�b�p�Z�����������± �I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o���]�j�m�i�i 

 

�I�h�d�Z�a�Z�l�_�e�v 
�=�j�m�i�i�Z���k���k�h�o�j�Z�g�_�g�b�_�f��

�r�_�c�d�b���F�I����n=67 

�=�j�m�i�i�Z���[�_�a���k�h�o�j�Z�g�_�g�b�y��

�r�_�c�d�b���F�I����n=58 
�j 

�H�k�e�h�`�g�_�g�b�y���&�O�D�Y�L�H�Q-Dindo, n (%) 

�,���k�l�_�i�_�g�v 

�,�,���k�l�_�i�_�g�v 

�,�,�,�$���k�l�_�i�_�g�v 

�,�,�,�%���k�l�_�i�_�g�v 

 

12 (17,9) 

4 (6,0) 

2 (3,0) 

2 (3,0) 

 

10 (17,2) 

2 (3,4) 

3 (5,2) 

3 (5,2) 

 

1,00*** 

0,68*** 

0,66*** 

0,66***  

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�:�����Q�������� 1 (1,5) 7 (12,1) <0,05*** 

�K�l�_�g�h�a���M�<�:�����Q�������� 1 (2,4) 2 (0,0) 0,60*** 

�K�j�h�d�b���^�j�_�g�b�j�h�\�Z�g�b�y���F�I�����F�_��

���,�4�5�������k�m�l�� 
7,0 (7,0-7,0) 7,0 (7,0-8,0) 0,07* 

�K�j�h�d�b���k�l�h�y�g�b�y���^�j�_�g�Z�`�Z�����F�_��

���,�4�5�������k�m�l�� 
2,0 (1,0-3,0) 2,0 (1,0-3,0) 0,68* 

�K�j�_�^�g�b�c���d�h�c�d�h-�^�_�g�v�����F�_�����,�4�5������

�k�m�l�� 
8,0 (8,0-9,0) 8,0 (8,0-10,0) 0,38* 

�K�l�Z�^�b�y���S�7�����Q�������� 

T2 

�L�� 

 

48 (71,6) 

19 (28,4) 

 

36 (62,1) 

22 (37,9) 

 

0,26** 

�I�h�j�Z�`�_�g�b�_���e�b�f�n�h�m�a�e�h�\�����Q�������� 3 (4,5) 3 (5,2) 1,0*** 

�I�O�D�����Q�������� 

�H�k�g�h�\�Z�g�b�_���i�j�h�k�l�Z�l�u 

�<�k�_�]�h 

 

3 (4,5) 

10 (14,9) 

 

2 (3,4) 

11 (19,0) 

 

1,00*** 

0,63*** 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���g�Z�[�e�x�^�_�g�b�y����

�F�_�����,�4�5�������f�_�k�y�p�u 
67,9 (48,0-104,0) 68,8 (52,4-101,4) 0,86* 

5-�e�_�l�g�y�y���;�J�<������ ���������“������ ���������“������ 0,62**** 

�I�h�e�g�Z�y���d�h�g�l�b�g�_�g�p�b�y�����Q�������� 

�Q�_�j�_�a�������f�_�k�y�p�Z 

�Q�_�j�_�a�������f�_�k�y�p�_�\ 

�Q�_�j�_�a���������f�_�k�y�p�_�\ 

 

38 (56,7) 

48 (71,6) 

60 (89,6) 

 

22 (37,9) 

40 (69,0) 

51 (87,9) 

 

0,04** 

0,74** 

0,78*** 

�I�j�b�f�_�q�Z�g�b�_���± * �± �8���d�j�b�l�_�j�b�c���F�Z�g�g�Z-�M�b�l�g�b; **  �± �O�b-�d�\�Z�^�j�Z�l���I�b�j�k�h�g�Z; *** �± �l�h�q�g�u�c���d�j�b�l�_�j�b�c��

�N�b�r�_�j�Z���
�
�
�
 �± log-rank �l�_�k�l. 
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�I�j�b�� �w�l�h�f�� �k�j�_�^�g�b�_�� �k�j�h�d�b�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �f�Z�e�h�]�h�� �l�Z�a�Z���� �Z��

�l�Z�d�`�_�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� �[�u�e�Z�� �k�h�i�h�k�l�Z�\�b�f�Z�� �\�� �h�[�_�b�o�� �d�h�]�h�j�l�Z�o����

�L�Z�d�`�_���� �d�Z�d �b�� �q�Z�k�l�h�l�Z�� �\�u�y�\�e�_�g�b�y�� �I�O�D���� �\�� �l�h�f�� �q�b�k�e�_�� �\�� �h�[�e�Z�k�l�b�� �h�k�g�h�\�Z�g�b�y�� �I�@���� �A�Z��

�k�l�Z�l�b�k�l�b�q�_�k�d�b�� �k�h�i�h�k�l�Z�\�b�f�u�c�� �i�_�j�b�h�^�� �g�Z�[�e�x�^�_�g�b�y�� �\�� �^�\�m�o�� �]�j�m�i�i�Z�o�� �i�Z�p�b�_�g�l�h�\��

�\�u�y�\�e�_�g�h�� �i�h�� ������ �k�e�m�q�Z�_�\�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h�� �j�_�p�b�^�b�\�Z���� �:�d�l�m�j�b�Z�e�v�g�Z�y�� ��-�e�_�l�g�y�y�� �;�J�<��

�k�h�k�l�Z�\�b�e�Z�� ���������“���������� �b�� ���������“���������� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �b �d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�Z�o����

�k�h�h�l�\�_�l�k�l�\�_�g�g�h�� ��p log-rank �l�_�k�l�� � �� �������������� �K�h�h�l�\�_�l�k�l�\�m�x�s�b�_�� �d�j�b�\�u�_�� �\�u�`�b�\�Z�_�f�h�k�l�b��

�i�j�_�^�k�l�Z�\�e�_�g�u���g�Z���j�b�k�m�g�d�_���������� 
 

 
 

�J�b�k�m�g�h�d�������� �± �D�j�b�\�u�_���;�J�<���[�h�e�v�g�u�o���J�I�@���\���b�k�k�e�_�^�m�_�f�u�o���]�j�m�i�i�Z�o 

 

�:�g�Z�e�b�a���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���d�h�g�l�b�g�_�g�l�g�h�c���n�m�g�d�p�b�b���\�u�y�\�b�e��

�^�h�k�l�h�\�_�j�g�u�_�� �j�Z�a�e�b�q�b�y�� �f�_�`�^�m�� �b�k�k�e�_�^�m�_�f�u�f�b�� �]�j�m�i�i�Z�f�b�� �i�Z�p�b�_�g�l�h�\���� �L�Z�d���� �k�i�m�k�l�y��

3 �f�_�k�y�p�Z���i�h�k�e�_���J�I�W���\���]�j�m�i�i�_���k�h�o�j�Z�g�_�g�b�y���r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y���������������f�m�`�q�b�g��

�i�h�e�g�h�k�l�v�x�� �m�^�_�j�`�b�\�Z�e�b�� �f�h�q�m���� �\�� �l�h�� �\�j�_�f�y���� �d�Z�d�� �\�� �d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�_���� �^�Z�g�g�u�c��

�i�h�d�Z�a�Z�l�_�e�v�� �k�h�k�l�Z�\�b�e�� ������������ ��p=0,���������� �<�� �k�j�h�d�b�� �g�Z�[�e�x�^�_�g�b�y�� ���� �b�� ������ �f�_�k�y�p�_�\��

�k�l�Z�l�b�k�l�b�q�_�k�d�b�_�� �j�Z�a�e�b�q�b�y�� �f�_�`�^�m�� �]�j�m�i�i�Z�f�b�� �i�h�� �b�k�k�e�_�^�m�_�f�h�f�m�� �d�j�b�l�_�j�b�x�� �k�j�Z�\�g�_�g�b�y��

�h�l�k�m�l�k�l�\�h�\�Z�e�b���� �I�h�]�j�m�i�i�h�\�Z�y�� �^�b�g�Z�f�b�d�Z�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b��

�i�j�_�^�k�l�Z�\�e�_�g�Z���g�Z���j�b�k�m�g�d�_���������� 
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�J�b�k�m�g�h�d�������� �± �I�h�]�j�m�i�i�h�\�Z�y���^�b�g�Z�f�b�d�Z���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���d�h�g�l�b�g�_�g�l�g�h�c���n�m�g�d�p�b�b 

 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �j�_�a�m�e�v�l�Z�l�u�� �i�j�h�\�_�^�_�g�g�h�]�h�� �f�_�`�]�j�m�i�i�h�\�h�]�h�� �k�j�Z�\�g�b�l�_�e�v�g�h�]�h��

�b�k�k�e�_�^�h�\�Z�g�b�y�� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l���� �q�l�h�� �k�h�o�j�Z�g�_�g�b�_�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �m��

�[�h�e�v�g�u�o�� �J�I�@�� �\�� �o�h�^�_�� �J�I�W�� �i�j�b�\�h�^�b�l�� �d�� �[�h�e�_�_�� �j�Z�g�g�_�f�m�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�x�� �n�m�g�d�p�b�b��

�m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_���� �M�� �^�Z�g�g�u�o�� �i�Z�p�b�_�g�l�h�\�� �l�Z�d�`�_��

�a�g�Z�q�b�f�h�� �j�_�`�_�� �j�Z�a�\�b�\�Z�_�l�k�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�� �M�<�:���� �K�h�o�j�Z�g�_�g�b�_�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h��

�i�m�a�u�j�y�� �g�_�� �i�j�b�\�h�^�b�l�� �d�� �m�\�_�e�b�q�_�g�b�x�� �q�Z�k�l�h�l�u�� �h�[�g�Z�j�m�`�_�g�b�y�� �I�O�D���� �\�� �l�h�f�� �q�b�k�e�_�� �\��

�h�[�e�Z�k�l�b���h�k�g�h�\�Z�g�b�y���I�@�����b���g�_���k�g�b�`�Z�_�l���i�h�d�Z�a�Z�l�_�e�b���;�J�<�� 

 

���������J�_�a�m�e�v�l�Z�l�u���i�j�b�f�_�g�_�g�b�y���f�_�l�h�^�b�d���a�Z�^�g�_�c���b���i�h�e�g�h�c���j�_�d�h�g�k�l�j�m�d�p�b�b�� 

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z 
 

�H�[�s�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �[�h�e�v�g�u�o�� �b�k�k�e�_�^�m�_�f�u�o�� �]�j�m�i�i�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �\��

�l�Z�[�e�b�p�_ ���������� �J�I�W�� �m�� �^�Z�g�g�u�o�� �i�Z�p�b�_�g�l�h�\�� �\�u�i�h�e�g�y�e�Z�k�v�� �l�h�e�v�d�h��

�w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�f�� �^�h�k�l�m�i�h�f���� �[�_�a�� �k�h�o�j�Z�g�_�g�b�y�� �K�G�I�� �k�� �l�j�_�f�y�� �\�Z�j�b�Z�g�l�Z�f�b��

�n�h�j�f�b�j�h�\�Z�g�b�y�� �M�<�:�� �± �[�_�a�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� ���d�h�g�l�j�h�e�v�g�Z�y�� �]�j�m�i�i�Z������ �k�� �a�Z�^�g�_�c��
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�j�_�d�h�g�k�l�j�m�d�p�b�_�c�� �b�� �k�� �i�h�e�g�h�c�� �i�_�j�_�^�g�_�a�Z�^�g�_�c�� �j�_�d�h�g�k�l�j�m�d�p�b�_�c���� �F�_�l�h�^�b�d�Z�� �a�Z�^�g�_�c��

�k�l�Z�[�b�e�b�a�Z�p�b�b�� �^�h�k�l�b�]�Z�e�Z�k�v�� �i�m�l�_�f�� �g�Z�e�h�`�_�g�b�y�� �h�^�g�h�j�y�^�g�h�]�h�� �r�\�Z�� �f�_�`�^�m�� �h�k�l�Z�l�d�Z�f�b��

�n�Z�k�p�b�b�� �>�_�g�h�g�\�b�e�v�_���� �a�Z�^�g�_�c�� �k�l�_�g�d�h�c�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �j�_�d�l�h�m�j�_�l�j�Z�e�v�g�h�c��

�f�u�r�p�_�c���� �<�� �k�e�m�q�Z�_�� �\�u�i�h�e�g�_�g�b�y�� �i�h�e�g�h�c�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �\�� �^�h�i�h�e�g�_�g�b�_�� �d��

�\�u�r�_�m�d�Z�a�Z�g�g�h�f�m�� �f�Z�g�_�\�j�m�� �i�j�h�\�h�^�b�e�h�k�v�� �i�h�^�r�b�\�Z�g�b�_�� �k�l�_�g�h�d�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �d��

�h�k�l�Z�l�d�Z�f�� �w�g�^�h�i�_�e�v�\�b�d�Z�e�v�g�h�c�� �n�Z�k�p�b�b�� �b�� �e�Z�l�_�j�Z�e�v�g�u�f�� �k�l�_�g�d�Z�f�� �l�Z�a�Z�� �\�� �h�[�e�Z�k�l�b��

�k�m�o�h�`�b�e�v�g�h�c���^�m�]�b�� 

 

�L�Z�[�e�b�p�Z�� �������� �± �H�[�s�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �[�h�e�v�g�u�o�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o�� �]�j�m�i�i��

�n�h�j�f�b�j�h�\�Z�g�b�y���M�<�: 

 

�I�h�d�Z�a�Z�l�_�e�v 

�=�j�m�i�i�Z���[�_�a��

�j�_�d�h�g�k�l�j�m�d�p�b�b��

�M�<�:����n=51 

�=�j�m�i�i�Z���a�Z�^�g�_�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b��

�M�<�:����n=54 

�=�j�m�i�i�Z���i�h�e�g�h�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b��

�M�<�:����n=47 

�j 

�<�h�a�j�Z�k�l�����F�_�����,�4�5�������e�_�l 64,6 (61,6-68,7) 64,3 (58,2-68,8) 62,8 (58,5-69,0) 0,35* 

�B�F�L�����d�]���f2 

<30,0 

�•�������� 

 

33 (64,7) 

18 (35,3) 

 

36 (66,7) 

18 (33,3) 

 

31 (66,0) 

16 (34,0) 

0,98** 

�M�j�h�\�_�g�v���I�K�:�����F�_�����,�4�5������

�g�]���f�e 
9,5 (6,7-12,0) 8,0 (6,5-10,0) 8,5 (6,3-11,2) 0,29* 

�H�[�t�_�f���I�@�����F�_�����,�4�5�������k�f3 44,0 (33,3-55,0) 47,0 (36,0-56,0) 45,0 (34,0-57,5) 0,31* 

�=�j�Z�^�Z�p�b�y��ISUP, n (%) 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

 

27 (52,9) 

16 (31,4) 

6 (11,8) 

2 (3,9) 

0 (0,0) 

 

31 (57,4) 

15 (27,8) 

5 (9,3) 

3 (5,6) 

0 (0,0) 

 

28 (59,6) 

13 (27,7) 

3 (6,4) 

3 (6,4) 

0 (0,0) 

 

0,79** 

0,90** 

0,65*** 

0,86*** 

1,0***  

�K�l�Z�^�b�y���k�L����n (%) 

�k�L���k 

�k�L���Z-b 

�k�L���k 

 

7 (13,7) 

19 (37,3) 

25 (49,0) 

 

8 (14,8) 

17 (31,5) 

29 (55,6) 

 

6 (12,8) 

15 (31,9) 

26 (55,3) 

 

0,96** 

0,79** 

0,81** 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u�������� 

 

�I�h�d�Z�a�Z�l�_�e�v 

�=�j�m�i�i�Z���[�_�a��

�j�_�d�h�g�k�l�j�m�d�p�b�b��

�M�<�:����n=51 

�=�j�m�i�i�Z���a�Z�^�g�_�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b��

�M�<�:����n=54 

�=�j�m�i�i�Z���i�h�e�g�h�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b��

�M�<�:����n=47 

�j 

EAU �]�j�m�i�i�Z���j�b�k�d�Z����n (%) 

�G�b�a�d�b�c���j�b�k�d 

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d 

�<�u�k�h�d�b�c���j�b�k�d 

 

13 (25,5) 

13 (25,5) 

25 (49,0) 

 

11 (20,4) 

13 (24,1) 

30 (53,7) 

 

9 (19,1) 

11 (23,4) 

27 (57,4) 

 

0,72** 

0,97** 

0,84** 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v��

�h�i�_�j�Z�p�b�b�����F�_�����,�4�5�������f�b�g 
135,0 (125,0-145,0) 

135,0 (115,0-

160,0) 

140,0 (125,0-

150,0) 
0,50* 

�D�j�h�\�h�i�h�l�_�j�y�����F�_�����,�4�5�������f�e 
350,0  

(200,0-500,0) 

300,0  

(200,0-500,0) 

300,0  

(200,0-500,0) 
0,77* 

�K�h�o�j�Z�g�_�g�b�_ �r�_�c�d�b���F�I��  

n (%) 
35 (68,6) 40 (74,1) 33 (70,2) 0,82** 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_��

�h�k�e�h�`�g�_�g�b�y���(�$�8�L�D�L�&�����Q�������� 

�,�,���k�l�_�i�_�g�v 

�,�,�,���k�l�_�i�_�g�v 

 

 

0 (0,0) 

2 (3,9) 

 

 

1 (1,9) 

3 (5,6) 

 

 

2 (4,3) 

2 (4,3) 

 

 

 

>0,05*** 

�I�j�b�f�_�q�Z�g�b�_���± * �± �^�b�k�i�_�j�k�b�h�g�g�u�c���Z�g�Z�e�b�a���D�j�Z�k�d�_�e�Z-�M�h�e�e�b�k�Z; ** �± �O�b-�d�\�Z�^�j�Z�l�� �I�b�j�k�h�g�Z; *** �± 

�l�h�q�g�u�c���d�j�b�l�_�j�b�c���N�b�r�_�j�Z. 

 

�K�h�]�e�Z�k�g�h�� �k�j�Z�\�g�b�l�_�e�v�g�h�f�m�� �Z�g�Z�e�b�a�m�� �d�h�g�l�j�h�e�v�g�Z�y �b�� �h�[�_�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�_��

�]�j�m�i�i�u�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �g�_�� �j�Z�a�e�b�q�Z�e�b�k�v�� �i�h�� �h�k�g�h�\�g�u�f�� �d�e�b�g�b�q�_�k�d�b�f�� �b��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�f�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f���� �\�� �l�h�f�� �q�b�k�e�_�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �h�i�_�j�Z�p�b�b��

(p� �������������� �J�_�a�m�e�v�l�Z�l�u�� �f�_�`�]�j�m�i�i�h�\�h�c�� �h�p�_�g�d�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �^�Z�g�g�u�o��

�i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�_���������� 

�J�_�a�m�e�v�l�Z�l�u�� �h�^�g�h�n�Z�d�l�h�j�g�h�]�h�� �k�j�Z�\�g�b�l�_�e�v�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o��

�i�h�d�Z�a�Z�l�_�e�_�c�� �\�u�y�\�b�e�b�� �^�h�k�l�h�\�_�j�g�h�_�� �k�g�b�`�_�g�b�_�� �j�b�k�d�Z�� �\�h�a�g�b�d�g�h�\�_�g�b�y��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���i�h�k�e�_���J�I�W���\���]�j�m�i�i�_���i�h�e�g�h�c���j�_�d�h�g�k�l�j�m�d�p�b�b���\���k�j�Z�\�g�_�g�b�b���k��

�d�h�g�l�j�h�e�v�g�h�c���d�h�]�h�j�l�h�c�����H�J� �������������������>�B������������-0,95; p=0,03). 
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�L�Z�[�e�b�p�Z�� �������� �± �I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o�� �]�j�m�i�i��

�n�h�j�f�b�j�h�\�Z�g�b�y���M�<�: 

 

�I�h�d�Z�a�Z�l�_�e�v 

�=�j�m�i�i�Z���[�_�a��

�j�_�d�h�g�k�l�j�m�d�p�b�b��

�M�<�:����n=51 

�=�j�m�i�i�Z���a�Z�^�g�_�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b��

�M�<�:����n=54 

�=�j�m�i�i�Z���i�h�e�g�h�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b��

�M�<�:����n=47 

�j 

�H�k�e�h�`�g�_�g�b�y���&�O�D�Y�L�H�Q-

Dindo, n (%) 

I �k�l�_�i�_�g�v 

�,�,���k�l�_�i�_�g�v 

�,�,�,�$���k�l�_�i�_�g�v 

�,�,�,�%���k�l�_�i�_�g�v 

 

 

9 (17,6) 

2 (3,9) 

3 (5,9) 

1 (2,0) 

 

 

7 (13,0) 

2 (3,7) 

2 (3,7) 

2 (3,7) 

 

 

8 (17,0) 

3 (6,4) 

1 (2,1) 

1 (2,1) 

 

 

>0,05 

>0,05 

>0,05 

>0,05 

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�:�����Q��

(%) 
6 (11,8) 2 (3,7) 0 (0,0) 0,03** 

�K�l�_�g�h�a���M�<�:�����Q�������� 1 (2,0) 0 (0,0) 0 (0,0) >0,05 

�K�j�h�d�b���^�j�_�g�b�j�h�\�Z�g�b�y���F�I����

�F�_�����,�4�5�������k�m�l�� 
7,0 (7,0-8,0) 7,0 (7,0-8,0) 7,0 (7,0-7,0) 0,05* 

�K�j�h�d�b���k�l�h�y�g�b�y���^�j�_�g�Z�`�Z����

�F�_�����,�4�5�������k�m�l�� 
2,0 (1,0-3,0) 1,5 (1,0-2,0) 2,0 (1,0-2,0) 0,29* 

�K�j�_�^�g�b�c���d�h�c�d�h-�^�_�g�v�����F�_��

���,�4�5�������k�m�l�� 
8,0 (8,0-9,0) 8,0 (8,0-9,0) 8,0 (8,0-8,0) 0,05* 

�K�l�Z�^�b�y���S�7�����Q�������� 

T2 

�L�� 

 

36 (70,6) 

15 (29,4) 

 

41 (75,9) 

13 (24,1) 

 

36 (76,6) 

11 (23,4) 

 

0,75 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v��

�g�Z�[�e�x�^�_�g�b�y�����F�_�����,�4�5������

�f�_�k�y�p�u 

34,0 (25,3-49,5) 38,0 (35,0-46,0) 39,0 (35,0-52,8) 0,11* 

�I�h�e�g�Z�y���d�h�g�l�b�g�_�g�p�b�y�����Q��(%) 

�Q�_�j�_�a�������f�_�k�y�p�Z 

�Q�_�j�_�a�������f�_�k�y�p�_�\ 

�Q�_�j�_�a���������f�_�k�y�p�_�\ 

 

17 (33,3) 

35 (68,6) 

45 (88,2) 

 

22 (40,7) 

36 (66,7) 

48 (88,9) 

 

25 (53,2) 

33 (70,2) 

43 (91,5) 

 

<0,05** 

>0,05 

>0,05 

�I�j�b�f�_�q�Z�g�b�_�� �± * �± �^�b�k�i�_�j�k�b�h�g�g�u�c�� �Z�g�Z�e�b�a�� �D�j�Z�k�d�_�e�Z-�M�h�e�e�b�k�Z; ** �± �i�j�b�� �k�j�Z�\�g�_�g�b�b�� �]�j�m�i�i�u��

�i�h�e�g�h�c���j�_�d�h�g�k�l�j�m�d�p�b�b���M�<�:���k���d�h�g�l�j�h�e�v�g�h�c. 
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�I�j�b�� �w�l�h�f�� �\�u�i�h�e�g�_�g�b�_�� �l�h�e�v�d�h�� �a�Z�^�g�_�c�� �k�m�k�i�_�g�a�b�b�� �g�_�� �i�j�b�\�h�^�b�e�h�� �d��

�k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�h�f�m�� �m�f�_�g�v�r�_�g�b�x�� �\�_�j�h�y�l�g�h�k�l�b�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h��

�h�k�e�h�`�g�_�g�b�y���� �:�g�Z�e�b�a�� �^�b�g�Z�f�b�d�b�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �\��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �l�Z�d�`�_�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �[�h�e�_�_�� �j�Z�g�g�_�f�� �\�h�a�\�j�Z�l�_��

�i�h�e�g�h�c�� �d�h�g�l�b�g�_�g�p�b�b�� �m�� �f�m�`�q�b�g�� �k�� �i�_�j�_�^�g�_�a�Z�^�g�_�c�� �j�_�d�h�g�k�l�j�m�d�p�b�_�c�� �M�<�:�� �± 53,2% 

�q�_�j�_�a�� ���� �f�_�k�y�p�Z�� �i�j�h�l�b�\�� ������������ �\�� �d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�_����p������������ ���j�b�k�m�g�h�d�� ������������ �I�j�b��

�\�u�i�h�e�g�_�g�b�b�� �b�a�h�e�b�j�h�\�Z�g�g�h�c�� �a�Z�^�g�_�c�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �k�d�h�j�h�k�l�v�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y��

�g�h�j�f�Z�e�v�g�h�]�h���f�h�q�_�b�k�i�m�k�d�Z�g�b�y���[�u�e�Z���k�h�i�h�k�l�Z�\�b�f�Z���k���]�j�m�i�i�h�c���d�h�g�l�j�h�e�y�� 
 

 
 

�J�b�k�m�g�h�d�������� �± �>�b�g�Z�f�b�d�Z���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���d�h�g�l�b�g�_�g�l�g�h�c���n�m�g�d�p�b�b�� 

�\���]�j�m�i�i�Z�o���k�j�Z�\�g�_�g�b�y 

 

�:�g�Z�e�b�a�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o �p�b�k�l�h�]�j�Z�f�f���� �\�u�i�h�e�g�_�g�g�u�o�� �i�_�j�_�^�� �m�^�Z�e�_�g�b�_�f��

�m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z���� �\�u�y�\�b�e�� �o�Z�j�Z�d�l�_�j�g�u�_�� �j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�b�_�� �j�Z�a�e�b�q�b�y����

�L�b�i�b�q�g�u�_�� �p�b�k�l�h�]�j�Z�n�b�q�_�k�d�b�_�� �d�Z�j�l�b�g�u�� �^�e�y�� �d�Z�`�^�h�c�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �]�j�m�i�i�u��
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�:���± �d�h�g�l�j�h�e�v�g�Z�y���]�j�m�i�i�Z���[�_�a���j�_�d�h�g�k�l�j�m�d�p�b�b�����f�h�q�_�\�h�c���i�m�a�u�j�v���h�i�m�s�_�g���a�g�Z�q�b�l�_�e�v�g�h���g�b�`�_��

�\�_�j�o�g�_�]�h���d�j�Z�y���e�h�g�g�h�c���d�h�k�l�b�����;���± �]�j�m�i�i�Z���a�Z�^�g�_�c���j�_�d�h�g�k�l�j�m�d�p�b�b�����f�h�q�_�\�h�c���i�m�a�u�j�v���[�h�e�v�r�_�c��

�q�Z�k�l�v�x���j�Z�k�i�h�e�h�`�_�g���\�u�r�_���m�j�h�\�g�y���e�h�g�g�h�c���d�h�k�l�b�����<���± �]�j�m�i�i�Z���i�h�e�g�h�c���j�_�d�h�g�k�l�j�m�d�p�b�b�����f�h�q�_�\�h�c��

�i�m�a�u�j�v���b���a�h�g�Z���M�<�:���g�Z�o�h�^�y�l�k�y���i�h�e�g�h�k�l�v�x���\�u�r�_���m�j�h�\�g�y���e�h�g�g�h�c���d�h�k�l�b. 
 

�J�b�k�m�g�h�d�������� �± �L�b�i�b�q�g�u�_���p�b�k�l�h�]�j�Z�f�f�u���\���b�k�k�e�_�^�m�_�f�u�o���]�j�m�i�i�Z�o 

 

�G�Z�� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o �p�b�k�l�h�]�j�Z�f�f�Z�o�� �h�l�q�_�l�e�b�\�h�� �i�j�h�k�e�_�`�b�\�Z�_�l�k�y�� �l�_�g�^�_�g�p�b�y�� �d��

�m�f�_�g�v�r�_�g�b�x�� �j�Z�k�k�l�h�y�g�b�y�� �f�_�`�^�m�� �a�h�g�h�c�� �M�<�:�� �b�� �\�_�j�o�g�b�f�� �d�j�Z�_�f�� �e�h�g�g�h�c�� �d�h�k�l�b�� �i�h��

�f�_�j�_�� �m�\�_�e�b�q�_�g�b�y�� �q�b�k�e�Z�� �k�e�h�_�\�� �n�Z�k�p�b�Z�e�v�g�h�c�� �j�_�d�h�g�k�l�j�m�d�p�b�b���� �<�u�i�h�e�g�_�g�b�_��

�k�l�Z�[�b�e�b�a�Z�p�b�b�� �M�<�:�� �i�m�l�_�f�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �i�_�j�b�m�j�_�l�j�Z�e�v�g�u�o�� �k�l�j�m�d�l�m�j�� �i�j�b�\�h�^�b�l�� �d��

�k�g�b�`�_�g�b�x�� �]�b�i�_�j�f�h�[�b�e�v�g�h�k�l�b�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �b�� �g�Z�^�_�`�g�h�c��
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�n�b�d�k�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_�� �f�Z�e�h�]�h�� �l�Z�a�Z���� �K�h�]�e�Z�k�g�h�� �k�h�\�j�_�f�_�g�g�u�f��

�i�j�_�^�k�l�Z�\�e�_�g�b�y�f�� �j�_�d�h�g�k�l�j�m�d�p�b�y�� �b�k�o�h�^�g�h�c�� �n�Z�k�p�b�Z�e�v�g�h�c�� �Z�g�Z�l�h�f�b�b�� �f�Z�e�h�]�h�� �l�Z�a�Z��

�g�Z�j�y�^�m�� �k�h�� �k�l�Z�[�b�e�b�a�Z�p�b�_�c�� �i�m�a�u�j�g�h�m�j�_�l�j�Z�e�v�g�h�]�h�� �k�_�]�f�_�g�l�Z�� �y�\�e�y�x�l�k�y�� �h�k�g�h�\�h�c��

�o�b�j�m�j�]�b�q�_�k�d�h�c���i�j�h�n�b�e�Z�d�l�b�d�b���j�Z�a�\�b�l�b�y���g�_�^�_�j�`�Z�g�b�y���f�h�q�b���i�h�k�e�_���J�I�W�� 

 

���������K�i�h�k�h�[���n�h�j�f�b�j�h�\�Z�g�b�y���k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�_�]�h�� 

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z 
 

�������������H�i�b�k�Z�g�b�_���k�i�h�k�h�[�Z���b���_�]�h���Z�g�Z�l�h�f�h-�l�h�i�h�]�j�Z�n�b�q�_�k�d�h�_���h�[�h�k�g�h�\�Z�g�b�_ 
 

�:�g�Z�e�b�a�� �f�g�h�]�h�e�_�l�g�b�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �i�j�b�f�_�g�_�g�b�y�� �j�Z�a�e�b�q�g�u�o�� �k�i�h�k�h�[�h�\�� �b��

�f�h�^�b�n�b�d�Z�p�b�c�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �M�<�:�� �i�h�a�\�h�e�b�e�� �g�Z�f�� �j�Z�a�j�Z�[�h�l�Z�l�v�� �h�i�l�b�f�Z�e�v�g�u�c��

�\�Z�j�b�Z�g�l�����h�[�_�k�i�_�q�b�\�Z�x�s�b�c���k�h�\�f�_�s�_�g�b�_���b���j�_�Z�e�b�a�Z�p�b�x���l�j�_�o���h�k�g�h�\�g�u�o���d�h�g�p�_�i�p�b�c���± 

�f�Z�d�k�b�f�Z�e�v�g�h�_�� �b�� �[�_�j�_�`�g�h�_�� �k�h�o�j�Z�g�_�g�b�_�� �i�_�j�b�i�j�h�k�l�Z�l�b�q�_�k�d�b�o���k�l�j�m�d�l�m�j�� �\�� �o�h�^�_�� �J�I�W����

�Z�g�Z�l�h�f�b�q�_�k�d�b�� �h�[�h�k�g�h�\�Z�g�g�h�_�� �k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�_�_�� �k�h�_�^�b�g�_�g�b�_�� �m�j�_�l�j�u�� �b��

�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �i�j�b�� �k�h�a�^�Z�g�b�b�� �Z�g�Z�k�l�h�f�h�a�Z���� �Z�� �l�Z�d�`�_�� �i�h�e�g�Z�y�� �j�_�d�h�g�k�l�j�m�d�p�b�y��

�n�Z�k�p�b�Z�e�v�g�h�c�� �Z�g�Z�l�h�f�b�b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �k�� �g�Z�^�_�`�g�h�c�� �k�l�Z�[�b�e�b�a�Z�p�b�_�c��

�i�m�a�u�j�g�h�m�j�_�l�j�Z�e�v�g�h�]�h�� �d�h�f�i�e�_�d�k�Z���� �>�Z�g�g�u�c���k�i�h�k�h�[�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �M�<�:���[�Z�a�b�j�m�_�l�k�y��

�g�Z�������h�i�_�j�Z�l�b�\�g�u�o���i�j�b�g�p�b�i�Z�o�����i�j�_�^�k�l�Z�\�e�_�g�g�u�o���g�b�`�_�� 

������ �K�h�o�j�Z�g�_�g�b�_�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���i�h�a�\�h�e�y�_�l�� �k�[�_�j�_�q�v�� �\�g�m�l�j�_�g�g�b�c��

�i�j�h�d�k�b�f�Z�e�v�g�u�c�� �k�n�b�g�d�l�_�j�� �m�j�_�l�j�u���� �b�]�j�Z�x�s�b�c�� �\�Z�`�g�m�x�� �j�h�e�v�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�b�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b�� ���j�b�k�m�g�h�d�� ������������ �J�_�a�m�e�v�l�Z�l�u�� �k�h�[�k�l�\�_�g�g�u�o��

�b�k�k�e�_�^�h�\�Z�g�b�c�� �\�d�m�i�_�� �k�� �e�b�l�_�j�Z�l�m�j�g�u�f�b�� �^�Z�g�g�u�f�b�� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�� �h�� �d�e�b�g�b�q�_�k�d�h�c��

�p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�b���b���h�g�d�h�e�h�]�b�q�_�k�d�h�c���[�_�a�h�i�Z�k�g�h�k�l�b���l�Z�d�h�]�h���i�h�^�o�h�^�Z���� 
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�:���± �]�j�Z�n�b�q�_�k�d�h�_���b�a�h�[�j�Z�`�_�g�b�_�����;���± �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�Z�y���d�Z�j�l�b�g�Z. 
 

�J�b�k�m�g�h�d�������� �± �F�_�l�h�^�b�d�Z���k�h�o�j�Z�g�_�g�b�y �r�_�c�d�b���f�h�q�_�\�h�]�h���i�m�a�u�j�y 

 

�������K�h�o�j�Z�g�_�g�b�_���f�Z�d�k�b�f�Z�e�v�g�h�c���^�e�b�g�u���f�_�f�[�j�Z�g�h�a�g�h�c���q�Z�k�l�b���m�j�_�l�j�u���k�q�b�l�Z�_�l�k�y��

�h�^�g�b�f�� �b�a�� �i�j�b�h�j�b�l�_�l�g�u�o�� �k�i�h�k�h�[�h�\�� �m�e�m�q�r�b�l�v�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �J�I�W����

�K�h�]�e�Z�k�g�h�� �k�h�\�j�_�f�_�g�g�u�f�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�f�� �d�Z�`�^�u�c�� �^�h�i�h�e�g�b�l�_�e�v�g�h�� �k�h�o�j�Z�g�_�g�g�u�c��

�f�b�e�e�b�f�_�l�j���^�e�b�g�u���f�_�f�[�j�Z�g�h�a�g�h�]�h���h�l�^�_�e�Z���m�j�_�l�j�u���Z�k�k�h�p�b�b�j�h�\�Z�g���k���[�h�e�_�_���\�u�k�h�d�b�f�b��

�i�h�d�Z�a�Z�l�_�e�y�f�b�� �j�Z�g�g�_�]�h�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b���� �>�Z�g�g�u�c�� �i�h�^�o�h�^��

�l�Z�d�`�_�� �i�h�a�\�h�e�y�_�l�� �h�[�_�k�i�_�q�b�l�v�� �f�Z�d�k�b�f�Z�e�v�g�h�� �[�_�j�_�`�g�m�x�� �^�b�k�k�_�d�p�b�x�� �\�� �Z�i�b�d�Z�e�v�g�u�o��

�h�l�^�_�e�Z�o���i�j�h�k�l�Z�l�u���b���f�b�g�b�f�b�a�b�j�h�\�Z�l�v���l�j�Z�\�f�Z�l�b�a�Z�p�b�x���g�Z�j�m�`�g�h�]�h���k�n�b�g�d�l�_�j�Z���m�j�_�l�j�u��

���j�b�k�m�g�h�d������������ 
 

�:  �;��  

�:���± �]�j�Z�n�b�q�_�k�d�h�_���b�a�h�[�j�Z�`�_�g�b�_�����;���± �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�Z�y���d�Z�j�l�b�g�Z. 
 

�J�b�k�m�g�h�d�������� �± �F�_�l�h�^�b�d�Z���k�h�o�j�Z�g�_�g�b�y���f�Z�d�k�b�f�Z�e�v�g�h�c���^�e�b�g�u 

�f�_�f�[�j�Z�g�h�a�g�h�c���q�Z�k�l�b���m�j�_�l�j�u 
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�������<�u�i�h�e�g�_�g�b�_���a�Z�^�g�_�c���j�_�d�h�g�k�l�j�m�d�p�b�b���i�j�b�a�\�Z�g�h���k�h�d�j�Z�l�b�l�v���j�Z�k�k�l�h�y�g�b�_���f�_�`�^�m��

�d�j�Z�y�f�b���m�j�_�l�j�u���b���k�e�b�a�b�k�l�h�c���f�h�q�_�\�h�]�h���i�m�a�u�j�y���i�j�b���n�h�j�f�b�j�h�\�Z�g�b�b���M�<�:���b���i�_�j�_�g�_�k�l�b��

�l�h�q�d�m�� �f�Z�d�k�b�f�Z�e�v�g�h�]�h�� �g�Z�l�y�`�_�g�b�y�� �g�Z�� �a�h�g�m�� �a�Z�^�g�b�o�� �i�_�j�b�m�j�_�l�j�Z�e�v�g�u�o�� �l�d�Z�g�_�c��

���j�b�k�m�g�h�d�� ������������ �B�a�h�e�b�j�h�\�Z�g�g�h�_�� �\�u�i�h�e�g�_�g�b�_�� �^�Z�g�g�h�]�h�� �f�Z�g�_�\�j�Z�� �g�_�� �k�h�i�j�h�\�h�`�^�Z�_�l�k�y��

�m�e�m�q�r�_�g�b�_�f���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�h�\�����h�^�g�Z�d�h���y�\�e�y�_�l�k�y���g�_�h�l�t�_�f�e�_�f�h�c���q�Z�k�l�v�x��

�k�h�a�^�Z�g�b�y���k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�_�]�h�����e�b�r�_�g�g�h�]�h���b�a�[�u�l�h�q�g�h�]�h���g�Z�l�y�`�_�g�b�y���Z�g�Z�k�l�h�f�h�a�Z�� 
 

�:��  �;��  

�:���± �]�j�Z�n�b�q�_�k�d�h�_���b�a�h�[�j�Z�`�_�g�b�_�����;���± �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�Z�y���d�Z�j�l�b�g�Z. 
 

�J�b�k�m�g�h�d�����������± �A�Z�^�g�y�y���j�_�d�h�g�k�l�j�m�d�p�b�y���i�j�b���n�h�j�f�b�j�h�\�Z�g�b�b���M�<�: 

 

������ �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �f�b�g�b�f�Z�e�v�g�h�� �l�j�Z�\�f�Z�l�b�q�g�u�o�� �b�]�e�� �b�� �g�b�l�_�c���i�h�a�\�h�e�y�_�l��

�k�m�s�_�k�l�\�_�g�g�h�� �k�h�d�j�Z�l�b�l�v�� �l�j�Z�\�f�Z�l�b�a�Z�p�b�x�� �m�j�_�l�j�u�� �b�� �j�Z�[�^�h�f�b�h�k�n�b�g�d�l�_�j�Z����

�h�[�_�k�i�_�q�b�\�Z�x�s�b�o�� �d�e�x�q�_�\�m�x�� �j�h�e�v�� �\�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �n�m�g�d�p�b�b��

�m�^�_�j�`�Z�g�b�y�� �f�h�q�b���� �J�_�d�h�f�_�g�^�h�\�Z�g�g�u�f�b�� �b�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �b�k�i�h�e�v�a�m�_�f�u�f�b�� �\��

�d�e�b�g�b�q�_�k�d�h�c���i�j�Z�d�l�b�d�_���^�e�y���n�h�j�f�b�j�h�\�Z�g�b�y���M�<�:���y�\�e�y�x�l�k�y���f�h�g�h�n�b�e�Z�f�_�g�l�g�u�_���g�b�l�b��

�0�R�Q�R�F�U�\�O�� ���(�W�K�L�F�R�Q���� �-�R�K�Q�V�R�Q�� �	�� �-�R�K�Q�V�R�Q���� �������� �g�Z�� �b�]�e�_�� ���������� �i�j�b�f�_�g�y�_�f�u�_�� �i�h��

�h�^�g�h�m�a�e�h�\�h�c�� �f�_�l�h�^�b�d�_�� �9�D�Q�� �9�H�O�W�K�R�Y�H�Q�� �>357�@���� �e�b�[�h�� �j�Z�k�k�Z�k�u�\�Z�x�s�b�_�k�y�� �g�b�l�b�� �k 

�g�Z�k�_�q�d�Z�f�b�� �9-�O�R�F�� ���0�H�G�W�U�R�Q�L�F���� �&�R�Y�L�G�L�H�Q���� �b�e�b�� �6�W�U�D�W�D�I�L�[�� ���(�W�K�L�F�R�Q���� �-�R�K�Q�V�R�Q�� �	 Johnson) 

�������� �g�Z�� �b�]�e�_�� �������� �b�e�b�� ���������� �<�f�_�k�l�_�� �k�� �l�_�f�� �h�[�h�k�g�h�\�Z�g�h�� �^�Z�e�v�g�_�c�r�_�_�� �m�f�_�g�v�r�_�g�b�_��

�l�h�e�s�b�g�u�� �b�k�i�h�e�v�a�m�_�f�u�o�� �g�b�l�_�c�� �b�� �b�]�e���� �i�h�a�\�h�e�y�x�s�b�o�� �f�b�g�b�f�b�a�b�j�h�\�Z�l�v��

�l�j�Z�\�f�Z�l�b�a�Z�p�b�x�� �l�d�Z�g�_�c�� �[�_�a�� �i�h�l�_�j�b�� �i�j�h�q�g�h�k�l�b�� �b�� �]�_�j�f�_�l�b�q�g�h�k�l�b�� �M�<�:���� �L�Z�d���� �i�j�b��

�n�h�j�f�b�j�h�\�Z�g�b�b���Z�g�Z�k�l�h�f�h�a�Z���\���g�Z�r�_�f���P�_�g�l�j�_���m�k�i�_�r�g�h���i�j�b�f�_�g�y�x�l�k�y���g�b�l�b��Monocryl 
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�������� �g�Z�� �������� �b�]�e�_�� �e�b�[�h�� �6�W�U�D�W�D�I�L�[�� �������� �g�Z�� �b�]�e�_�� �������� �b�� ���������� �G�Z�]�e�y�^�g�h�_���k�h�h�l�g�h�r�_�g�b�_��

�j�Z�a�f�_�j�h�\���b���^�b�Z�f�_�l�j�Z���b�]�e�u���g�b�l�_�c��Monocryl 3/0-���������b���6�W�U�D�W�D�I�L�[��������-���������i�j�_�^�k�l�Z�\�e�_�g�h��

�g�Z���j�b�k�m�g�d�_������������ 
 

 
 

�J�b�k�m�g�h�d���������� �± �K�h�h�l�g�h�r�_�g�b�_���j�Z�a�f�_�j�h�\���b���^�b�Z�f�_�l�j�Z���b�]�e�u���g�b�l�_�c���0�R�Q�R�F�U�\�O�������������:���� 

�b���6�W�U�D�W�D�I�L�[�������������;�� 

 

������ �A�Z�o�\�Z�l�� �\�� �Z�g�Z�k�l�h�f�h�a�� �l�h�e�v�d�h�� �k�e�b�a�b�k�l�h�c�� �h�[�h�e�h�q�d�b�� �m�j�_�l�j�u �i�h�a�\�h�e�y�_�l��

�b�k�d�e�x�q�b�l�v�� �i�h�\�j�_�`�^�_�g�b�_�� �i�_�j�b�m�j�_�l�j�Z�e�v�g�u�o�� �l�d�Z�g�_�c�� �b�� �f�u�r�_�q�g�u�o�� �\�h�e�h�d�h�g��

�g�Z�j�m�`�g�h�]�h�� �m�j�_�l�j�Z�e�v�g�h�]�h�� �k�n�b�g�d�l�_�j�Z�� ���j�b�k�m�g�h�d�� ����������. �H�l�k�m�l�k�l�\�b�_�� �d�Z�d�� �b�a�[�u�l�h�q�g�h�c��

�a�h�g�u�� �b�r�_�f�b�b�� �i�j�b�� �a�Z�l�y�]�b�\�Z�g�b�b�� �g�b�l�_�c���� �l�Z�d�� �b�� �f�_�o�Z�g�b�q�_�k�d�h�]�h�� �\�h�a�^�_�c�k�l�\�b�y�� �b�]�e�u�� �g�Z��

�^�Z�g�g�u�_�� �k�l�j�m�d�l�m�j�u�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �k�h�o�j�Z�g�_�g�b�_�� �Z�^�_�d�\�Z�l�g�h�]�h�� �d�j�h�\�h�k�g�Z�[�`�_�g�b�y�� �b��

�b�g�g�_�j�\�Z�p�b�b�� �j�Z�[�^�h�f�b�h�k�n�b�g�d�l�_�j�Z�� �m�j�_�l�j�u�� �b�� �k�i�h�k�h�[�k�l�\�m�_�l�� �j�Z�g�g�_�f�m�� �b�� �i�h�e�g�h�f�m��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�x���n�m�g�d�p�b�b���m�^�_�j�`�Z�g�b�y���f�h�q�b�� 
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�:��  �;��  

�:���± �]�j�Z�n�b�q�_�k�d�h�_���b�a�h�[�j�Z�`�_�g�b�_�����;���± �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�Z�y���d�Z�j�l�b�g�Z. 
 

�J�b�k�m�g�h�d�������������± �N�h�j�f�b�j�h�\�Z�g�b�_���r�\�Z���M�<�:���k���b�a�h�e�b�j�h�\�Z�g�g�u�f���a�Z�o�\�Z�l�h�f�� 

�f�m�d�h�a�g�h�c���h�[�h�e�h�q�d�b���m�j�_�l�j�u���[�_�a���\�h�\�e�_�q�_�g�b�y���\�h�e�h�d�h�g���j�Z�[�^�h�f�b�h�k�n�b�g�d�l�_�j�Z 

 

�<�� �k�\�h�x�� �h�q�_�j�_�^�v���� �h�l�d�Z�a�� �h�l�� �g�Z�e�h�`�_�g�b�y�� �©�]�e�m�[�h�d�b�o�ª�� �r�\�h�\�� �i�h�� �i�_�j�_�^�g�_�c��

�i�h�e�m�h�d�j�m�`�g�h�k�l�b�� �m�j�_�l�j�u���� �a�h�g�_�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �\�h�e�h�d�h�g�� �g�Z�j�m�`�g�h�]�h��

�m�j�_�l�j�Z�e�v�g�h�]�h�� �k�n�b�g�d�l�_�j�Z���� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �\�Z�`�g�_�c�r�b�f�� �w�e�_�f�_�g�l�h�f��

�k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�_�c���f�_�l�h�^�b�d�b���n�h�j�f�b�j�h�\�Z�g�b�y���M�<�:�� 

�J�Z�[�^�h�f�b�h�k�n�b�g�d�l�_�j���m�j�_�l�j�u�����b�]�j�Z�x�s�b�c���h�k�g�h�\�g�m�x���j�h�e�v���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�m�^�_�j�`�Z�g�b�b�� �f�h�q�b���� �b�f�_�_�l�� �n�h�j�f�m�� �i�h�^�d�h�\�u���� �h�[�j�Z�s�_�g�g�h�c�� �d�g�b�a�m���� �I�h�^�h�[�g�h�� �f�m�n�l�_���� �h�g��

�h�o�\�Z�l�u�\�Z�_�l�� �k�l�_�g�d�b�� �m�j�_�l�j�u�� �k�� �\�_�g�l�j�Z�e�v�g�h�c�� �b�� �e�Z�l�_�j�Z�e�v�g�h�c�� �k�l�h�j�h�g���� �]�^�_�� �b��

�k�h�k�j�_�^�h�l�h�q�_�g�Z�� �h�k�g�h�\�g�Z�y�� �f�Z�k�k�Z�� �_�]�h�� �i�h�i�_�j�_�q�g�h�i�h�e�h�k�Z�l�u�o�� �\�h�e�h�d�h�g���� �G�Z�� �^�h�j�a�Z�e�v�g�h�c��

�i�h�\�_�j�o�g�h�k�l�b�� �m�j�_�l�j�u�� �i�h�k�e�_�^�g�b�_�� �i�_�j�_�o�h�^�y�l�� �\�� �k�m�o�h�`�b�e�v�g�u�_�� �\�h�e�h�d�g�Z�� �b�� �d�j�_�i�y�l�k�y�� �d��

�k�j�_�^�b�g�g�h�f�m�� �r�\�m�� �i�j�h�f�_�`�g�h�k�l�b�� ���j�b�k�m�g�h�d�� �������������� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�_�j�_�^�g�y�y�� �b��

�i�_�j�_�^�g�_�e�Z�l�_�j�Z�e�v�g�u�_���q�Z�k�l�b���j�Z�[�^�h�f�b�h�k�n�b�g�d�l�_�j�Z���m�j�_�l�j�u���b�f�_�x�l���d�e�x�q�_�\�h�_���a�g�Z�q�_�g�b�_��

�\���f�_�o�Z�g�b�a�f�_���m�^�_�j�`�Z�g�b�y���f�h�q�b���� 
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1 �± �i�m�[�h�i�j�h�k�l�Z�l�b�q�_�k�d�b�_���k�\�y�a�d�b; 2 �± �^�h�j�a�Z�e�v�g�u�c���\�_�g�h�a�g�u�c���d�h�f�i�e�_�d�k;  

3 �± �w�g�^�h�i�_�e�v�\�b�d�Z�e�v�g�Z�y���n�Z�k�p�b�y; 4 �± �k�h�k�m�^�b�k�l�h-�g�_�j�\�g�u�c���i�m�q�h�d; 5 �± �k�j�_�^�b�g�g�u�c���r�h�\���i�j�h�f�_�`�g�h�k�l�b; 

6 �± �j�Z�[�^�h�f�b�h�k�n�b�g�d�l�_�j���m�j�_�l�j�u; 7 �± �p�b�j�d�m�e�y�j�g�u�_���]�e�Z�^�d�h�f�u�r�_�q�g�u�_���\�h�e�h�d�g�Z;  

8 �± �i�j�h�^�h�e�v�g�u�_���]�e�Z�^�d�h�f�u�r�_�q�g�u�_���\�h�e�h�d�g�Z; 9 �± �i�j�y�f�Z�y���d�b�r�d�Z. 
 

�J�b�k�m�g�h�d�������������± �:�d�k�b�Z�e�v�g�u�c���k�j�_�a���I�@ �g�Z���m�j�h�\�g�_���g�Z�j�m�`�g�h�]�h�� 

�m�j�_�l�j�Z�e�v�g�h�]�h���k�n�b�g�d�l�_�j�Z 

 

�I�j�b�g�p�b�i�� �[�_�j�_�`�g�h�]�h�� �h�l�g�h�r�_�g�b�y�� �d�� �i�h�i�_�j�_�q�g�h�i�h�e�h�k�Z�l�h�f�m�� �k�n�b�g�d�l�_�j�m�� �g�Z�r�_�e��

�k�\�h�_�� �i�j�b�f�_�g�_�g�b�_�� �\�� �j�Z�a�e�b�q�g�u�o�� �o�b�j�m�j�]�b�q�_�k�d�b�o�� �l�_�o�g�b�d�Z�o���� �G�Z�i�j�b�f�_�j����L. Antonelli 

et al�����n�h�j�f�b�j�m�x�l���i�_�j�_�^�g�x�x���k�l�_�g�d�m���Z�g�Z�k�l�h�f�h�a�Z���f�_�`�^�m���r�_�c�d�h�c���f�h�q�_�\�h�]�h���i�m�a�u�j�y���b��

�\�_�g�l�j�Z�e�v�g�u�f�b�� �i�_�j�b�m�j�_�l�j�Z�e�v�g�u�f�b�� �l�d�Z�g�y�f�b���� �b�a�[�_�]�Z�y�� �i�_�j�_�^�g�_�c�� �i�h�e�m�h�d�j�m�`�g�h�k�l�b��

�m�j�_�l�j�u���� �q�l�h���� �i�h�� �f�g�_�g�b�x�� �Z�\�l�h�j�h�\���� �i�h�e�h�`�b�l�_�e�v�g�h�� �k�d�Z�a�u�\�Z�_�l�k�y�� �g�Z��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�h�g�l�b�g�_�g�p�b�b�� �>105�@���� �I�j�b�� �\�u�i�h�e�g�_�g�b�b�� �l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�h�c��

�e�Z�a�_�j�g�h�c�� �w�g�m�d�e�_�Z�p�b�b�� �Z�^�_�g�h�f�u�� �I�@�� �k�� �p�_�e�v�x�� �j�Z�g�g�_�]�h�� �b�� �i�h�e�g�h�]�h�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y��

�m�^�_�j�`�Z�g�b�y���f�h�q�b���N���:�����K�_�\�j�x�d�h�\���k���k�h�Z�\�l�h�j�Z�f�b���j�_�d�h�f�_�g�^�m�x�l���k�h�o�j�Z�g�y�l�v���b�g�l�Z�d�l�g�h�c��

�i�e�h�s�Z�^�d�m���i�_�j�_�^�g�_�c���i�h�e�m�h�d�j�m�`�g�h�k�l�b���m�j�_�l�j�u���\���^�b�Z�i�Z�a�h�g�_���������b���������q�Z�k�h�\���m�k�e�h�\�g�h�]�h��

�p�b�n�_�j�[�e�Z�l�Z���>47].  

������ �I�_�j�_�^�g�y�y�� �j�_�d�h�g�k�l�j�m�d�p�b�y�� �n�Z�k�p�b�Z�e�v�g�u�o�� �k�e�h�_�\�� �M�<�: �h�[�_�k�i�_�q�b�\�Z�_�l��

�h�d�h�g�q�Z�l�_�e�v�g�m�x�� �k�l�Z�[�b�e�b�a�Z�p�b�x�� �i�m�a�u�j�g�h�m�j�_�l�j�Z�e�v�g�h�]�h�� �d�h�f�i�e�_�d�k�Z���� �n�h�j�f�b�j�m�y��
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�^�h�i�h�e�g�b�l�_�e�v�g�m�x�� �a�Z�s�b�l�m�� �b�� �]�_�j�f�_�l�b�q�g�h�k�l�v�� �i�_�j�_�^�g�_�c�� �i�h�e�m�h�d�j�m�`�g�h�k�l�b�� �Z�g�Z�k�l�h�f�h�a�Z��

���j�b�k�m�g�h�d�������������� 
 

�:��  �;��  

�:���± �]�j�Z�n�b�q�_�k�d�h�_���b�a�h�[�j�Z�`�_�g�b�_�����;���± �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�Z�y���d�Z�j�l�b�g�Z. 
 

�J�b�k�m�g�h�d�������������± �I�_�j�_�^�g�y�y���j�_�d�h�g�k�l�j�m�d�p�b�y���n�Z�k�p�b�Z�e�v�g�u�o���k�e�h�_�\���M�<�: 

 

�������������I�j�h�k�i�_�d�l�b�\�g�u�_���j�_�a�m�e�v�l�Z�l�u���d�e�b�g�b�q�_�k�d�h�]�h���i�j�b�f�_�g�_�g�b�y��

�k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�_�]�h���k�i�h�k�h�[�Z���n�h�j�f�b�j�h�\�Z�g�b�y�� 

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h���Z�g�Z�k�l�h�f�h�a�Z 
 

�K�� �p�_�e�v�x�� �h�p�_�g�d�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �i�j�_�^�e�Z�]�Z�_�f�h�]�h��

�k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�_�]�h�� �k�i�h�k�h�[�Z�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �M�<�:�� �i�j�h�\�_�^�_�g�h�� �i�j�h�k�i�_�d�l�b�\�g�h�_��

�b�k�k�e�_�^�h�\�Z�g�b�_���� �<�� �b�k�k�e�_�^�m�_�f�m�x�� �d�h�]�h�j�l�m�� �\�d�e�x�q�_�g�u�� ������ �i�Z�p�b�_�g�l�h�\���� �i�_�j�_�g�_�k�r�b�o��

�w�d�k�l�j�Z�n�Z�k�p�b�Z�e�v�g�m�x���W�J�I�W���\�������������]�h�^�m�����D�j�b�l�_�j�b�b���\�d�e�x�q�_�g�b�y���b���b�k�d�e�x�q�_�g�b�y���[�u�e�b��

�Z�g�Z�e�h�]�b�q�g�u�f�b�� �^�\�m�f�� �j�Z�g�_�_�� �h�i�b�k�Z�g�g�u�f�� �\�� �^�Z�g�g�h�c�� �]�e�Z�\�_�� �k�j�Z�\�g�b�l�_�e�v�g�u�f��

�b�k�k�e�_�^�h�\�Z�g�b�y�f���� �F�b�g�b�f�Z�e�v�g�u�c�� �k�j�h�d�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �g�Z�[�e�x�^�_�g�b�y�� �k�h�k�l�Z�\�b�e��

12 �f�_�k�y�p�_�\���� �H�[�s�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �[�h�e�v�g�u�o�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�u�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �\��

�l�Z�[�e�b�p�_������������ 
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�L�Z�[�e�b�p�Z�����������± �H�[�s�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���[�h�e�v�g�u�o���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���]�j�m�i�i�u 

 

�I�h�d�Z�a�Z�l�_�e�v �=�j�m�i�i�Z���b�k�k�e�_�^�h�\�Z�g�b�y����n=66 

�<�h�a�j�Z�k�l�����F�“m�����e�_�l 65,4�“0,3 

�B�F�L�����d�]���f2 

<30,0 

�•�������� 

 

43 (65,2) 

23 (34,8) 

�M�j�h�\�_�g�v���I�K�:�����F�_�����,�4�5�������g�]���f�e 9,2 (6,5-15,0) 

�H�[�t�_�f���I�@�����F�_�����,�4�5�������k�f3 41,0 (34,0-52,0) 

�=�j�Z�^�Z�p�b�y��ISUP, n (%) 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

�����]�j�m�i�i�Z 

 

25 (37,9) 

23 (34,8) 

15 (22,7) 

3 (4,5) 

0 (0,0) 

�K�l�Z�^�b�y���k�L����n (%) 

�k�L���k 

�k�L���Z-b 

�k�L���k 

 

9 (13,6) 

20 (30,3) 

37 (56,1) 

EAU �]�j�m�i�i�Z���j�b�k�d�Z����n (%) 

�G�b�a�d�b�c���j�b�k�d 

�I�j�h�f�_�`�m�l�h�q�g�u�c���j�b�k�d 

�<�u�k�h�d�b�c���j�b�k�d 

 

9 (13,6) 

16 (24,2) 

41 (62,1) 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b�����F�_�����,�4�5�������f�b�g 125,0 (115,0-140,0) 

�D�j�h�\�h�i�h�l�_�j�y�����F�_�����,�4�5�������f�e 300,0 (200,0-350,0) 

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_���h�k�e�h�`�g�_�g�b�y EAUiaiC, n (%) 

�,�,���k�l�_�i�_�g�v 

�,�,�,���k�l�_�i�_�g�v 

 

1 (1,5) 

2 (3,0) 

 

�I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �[�h�e�v�g�u�o�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �]�j�m�i�i�u����

�q�Z�k�l�h�l�Z�� �b�� �k�l�j�m�d�l�m�j�Z�� �\�u�y�\�e�_�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �\�� �l�Z�[�e�b�p�_�� ���������� �I�j�b��

�f�_�^�b�Z�g�_�� �g�Z�[�e�x�^�_�g�b�y�� ���������� �f�_�k�y�p�Z�� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �d�h�]�h�j�l�_�� �i�Z�p�b�_�g�l�h�\�� �\�u�y�\�e�_�g�h��

�h�^�g�h���h�k�e�h�`�g�_�g�b�y��III �:���k�l�_�i�_�g�b���d�e�Z�k�k�b�n�b�d�Z�p�b�b��Clavien-Dindo �± �k�b�f�i�l�h�f�Z�l�b�q�_�k�d�h�_��
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�e�b�f�n�h�p�_�e�_�� �f�Z�e�h�]�h�� �l�Z�a�Z���� �i�h�l�j�_�[�h�\�Z�\�r�_�_�� �i�_�j�d�m�l�Z�g�g�h�]�h�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �i�h�^�� �M�A��

�d�h�g�l�j�h�e�_�f���q�_�j�_�a�������f�_�k�y�p���i�h�k�e�_���J�I�W�����H�k�l�Z�e�v�g�u�_���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_���i�h�d�Z�a�Z�l�_�e�b�����Z��

�l�Z�d�`�_�� �q�Z�k�l�h�l�Z�� �\�u�y�\�e�_�g�b�y�� �I�O�D�� ���������������� �b�� �m�\�_�e�b�q�_�g�b�y�� �k�l�Z�^�b�b�� �L�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f��

�i�Z�l�h�f�h�j�n�h�e�h�]�b�q�_�k�d�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �h�i�_�j�Z�p�b�h�g�g�h�]�h�� �f�Z�l�_�j�b�Z�e�Z�� ����������������

�k�h�h�l�\�_�l�k�l�\�h�\�Z�e�Z�� �k�j�_�^�g�b�f�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�f�� �i�h�d�Z�a�Z�l�_�e�y�f�� �h�[�s�_�c�� �]�j�m�i�i�u��

�b�k�k�e�_�^�h�\�Z�g�b�y���� �A�Z�� �i�_�j�b�h�^�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �g�Z�[�e�x�^�_�g�b�y�� �a�Z�n�b�d�k�b�j�h�\�Z�g�h��

7 ���������������� �k�e�m�q�Z�_�\�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h�� �j�_�p�b�^�b�\�Z���� �\�� �l�j�_�o�� �b�a�� �g�b�o�� �h�l�f�_�q�_�g�h��

�i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�_�� �a�Z�[�h�e�_�\�Z�g�b�y�� �k�� �f�_�l�Z�k�l�Z�l�b�q�_�k�d�b�f�� �i�h�j�Z�`�_�g�b�_�f�� �e�b�f�n�h�m�a�e�h�\���� �\��

�q�_�l�u�j�_�o�� �± �j�Z�a�\�b�l�b�_�� �e�h�d�Z�e�v�g�h�]�h�� �j�_�p�b�^�b�\�Z�� �J�I�@���� �D�j�b�\�Z�y�� �;�J�<�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �g�Z��

�j�b�k�m�g�d�_������������ 

 

�L�Z�[�e�b�p�Z�� �������� �± �I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �[�h�e�v�g�u�o�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��

�]�j�m�i�i�u 

 

�I�h�d�Z�a�Z�l�_�e�v �=�j�m�i�i�Z���b�k�k�e�_�^�h�\�Z�g�b�y����n=66 

�H�k�e�h�`�g�_�g�b�y���&�O�D�Y�L�H�Q-Dindo, n (%) 

�,���k�l�_�i�_�g�v 

�,�,���k�l�_�i�_�g�v 

�,�,�,�$���k�l�_�i�_�g�v 

 

10 (15,2) 

4 (6,1) 

1 (1,5) 

�G�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�:�����Q�������� 2 (3,0) 

�K�l�_�g�h�a���M�<�:�����Q�������� 0 (0,0) 

�K�j�h�d�b���^�j�_�g�b�j�h�\�Z�g�b�y���F�I�����F�_�����,�4�5�������k�m�l�� 7,0 (6,0-7,0) 

�K�j�h�d�b���k�l�h�y�g�b�y���^�j�_�g�Z�`�Z�����F�_�����,�4�5�������k�m�l�� 1,0 (1,0-2,0) 

�K�j�_�^�g�b�c���d�h�c�d�h-�^�_�g�v�����F�_�����,�4�5�������k�m�l�� 8,0 (7,0-9,0) 

�K�l�Z�^�b�y���S�7�����Q�������� 

T2 

�L�� 

 

50 (75,8) 

16 (24,2) 

�I�O�D�����Q�������� 11 (16,7) 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���g�Z�[�e�x�^�_�g�b�y�����F�_�����,�4�5�������f�_�k�y�p�u 19,3 (16,0-21,1) 

�;�b�h�o�b�f�b�q�_�k�d�b�c���j�_�p�b�^�b�\�����Q�������� 7 (10,6) 
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�J�b�k�m�g�h�d���������� �± �D�j�b�\�Z�y���;�J�<���i�Z�p�b�_�g�l�h�\���b�k�k�e�_�^�m�_�f�h�c���]�j�m�i�i�u 

 

�H�p�_�g�d�Z���d�h�g�l�b�g�_�g�l�g�h�c���n�m�g�d�p�b�b���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_�� �i�j�h�\�h�^�b�e�Z�k�v��

�\�� �j�Z�f�d�Z�o�� �k�m�l�h�q�g�h�]�h�� �3�$�'-�l�_�k�l�Z�� �k�� �i�h�^�k�q�_�l�h�f�� �q�b�k�e�Z�� �b�k�i�h�e�v�a�m�_�f�u�o�� �i�j�h�d�e�Z�^�h�d�� �\��

�k�e�_�^�m�x�s�b�_�� �d�h�g�l�j�h�e�v�g�u�_�� �k�j�h�d�b�� �± �i�_�j�\�u�_�� �k�m�l�d�b�� �i�h�k�e�_ �m�^�Z�e�_�g�b�y�� �m�j�_�l�j�Z�e�v�g�h�]�h��

�d�Z�l�_�l�_�j�Z���� ������ ������ ���� �b�� ������ �f�_�k�y�p�u�� �i�h�k�e�_�� �J�I�W���� �I�Z�p�b�_�g�l�u�� �k�q�b�l�Z�e�b�k�v�� �i�h�e�g�h�k�l�v�x��

�d�h�g�l�b�g�_�g�l�g�u�f�b���i�j�b�� �b�k�i�h�e�v�a�h�\�Z�g�b�b���g�b���h�^�g�h�c�� �b�e�b���f�Z�d�k�b�f�m�f�� �h�^�g�h�c�� �k�l�j�Z�o�h�\�h�q�g�h�c��

�i�j�h�d�e�Z�^�d�b�� �\�� �k�m�l�d�b���� �E�_�]�d�Z�y���� �k�j�_�^�g�y�y�� �b�� �l�y�`�_�e�Z�y�� �k�l�_�i�_�g�b�� �g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b��

�h�i�j�_�^�_�e�y�e�b�k�v�� �d�Z�d�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� ��-������ ���� �b�� �•���� �i�j�h�d�e�Z�^�h�d�� �\�� �k�m�l�d�b����

�k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �G�Z�� �j�b�k�m�g�d�_�� ���������� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �^�b�Z�]�j�Z�f�f�Z�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y��

�n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �\�� �b�k�k�e�_�^�m�_�f�h�c�� �]�j�m�i�i�_�� �\�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�_�� �k�j�h�d�b��

�g�Z�[�e�x�^�_�g�b�y�� 

�K�h�]�e�Z�k�g�h�� �i�h�e�m�q�_�g�g�u�f�� �j�_�a�m�e�v�l�Z�l�Z�f�� �i�h�e�g�h�_�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �d�h�g�l�b�g�_�g�l�g�h�c��

�n�m�g�d�p�b�b�� �h�l�f�_�q�_�g�h�� �m�� ������������ �i�Z�p�b�_�g�l�h�\�� �m�`�_�� �g�Z�� �i�_�j�\�u�_�� �k�m�l�d�b�� �i�h�k�e�_�� �m�^�Z�e�_�g�b�y��

�m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z���� �K�i�m�k�l�y�� ������ ������ ���� �b�� ������ �f�_�k�y�p�_�\�� �^�Z�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �j�Z�\�g�y�e�k�y��

�������������� �������������� ������������ �b�� �������������� �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �q�l�h�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �j�Z�g�g�_�f��

�\�h�a�\�j�Z�l�_���b���g�h�j�f�Z�e�b�a�Z�p�b�b���n�m�g�d�p�b�b���m�^�_�j�`�Z�g�b�y���f�h�q�b���\���b�k�k�e�_�^�m�_�f�h�c���]�j�m�i�i�_�� 
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�J�b�k�m�g�h�d���������� �± �>�b�g�Z�f�b�d�Z���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���d�h�g�l�b�g�_�g�l�g�h�c���n�m�g�d�p�b�b�� 

�\���b�k�k�e�_�^�m�_�f�h�c���]�j�m�i�i�_���k���l�_�q�_�g�b�_�f���\�j�_�f�_�g�b 

 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�j�_�^�e�Z�]�Z�_�f�Z�y�� �l�_�o�g�b�d�Z�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �M�<�:�� �a�Z�� �k�q�_�l��

�f�b�g�b�f�b�a�Z�p�b�b���i�h�\�j�_�`�^�_�g�b�y���b���b�r�_�f�b�b���j�Z�[�^�h�f�b�h�k�n�b�g�d�l�_�j�Z���m�j�_�l�j�u�����j�_�d�h�g�k�l�j�m�d�p�b�b��

�n�Z�k�p�b�Z�e�v�g�u�o�� �k�e�h�_�\�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �b�� �i�h�e�g�h�c�� �k�l�Z�[�b�e�b�a�Z�p�b�b�� �i�m�a�u�j�g�h�m�j�_�l�j�Z�e�v�g�h�]�h��

�d�h�f�i�e�_�d�k�Z�� �i�h�a�\�h�e�y�_�l�� �g�h�j�f�Z�e�b�a�h�\�Z�l�v�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_�� �f�_�o�Z�g�b�a�f�Z�� �m�^�_�j�`�Z�g�b�y��

�f�h�q�b�� �\�� �d�h�j�h�l�d�b�_�� �k�j�h�d�b���� �q�l�h�� �i�j�b�\�h�^�b�l�� �d�� �j�Z�g�g�_�f�m�� �b�� �i�h�e�g�h�f�m�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�x��

�d�h�g�l�b�g�_�g�p�b�b�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_���� �I�j�_�^�e�Z�]�Z�_�f�u�c�� �k�i�h�k�h�[�� �g�_���i�h�\�u�r�Z�_�l��
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�h�k�g�h�\�Z�g�b�y�� �I�@�� �\�� �o�h�^�_�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �k�h�i�j�y�`�_�g�h�� �k�� �\�u�k�h�d�b�f�� �j�b�k�d�h�f��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �b�� �m�\�_�e�b�q�_�g�b�_�f�� �k�j�h�d�h�\��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b�� �>182, 325�@���� �<�� �l�h�� �`�_�� �\�j�_�f�y�� �j�Z�k�i�h�e�h�`�_�g�b�_��

�m�k�l�v�_�\�� �f�h�q�_�l�h�q�g�b�d�h�\�� �\�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c�� �[�e�b�a�b�� �h�l�� �d�j�Z�y�� �j�Z�a�j�_�a�Z�� �]�j�h�a�b�l��

�\�h�a�f�h�`�g�u�f�� �b�o�� �i�j�h�r�b�\�Z�g�b�_�f�� �b�e�b�� �\�\�h�j�Z�q�b�\�Z�g�b�_�f �\�� �a�h�g�m�� �n�h�j�f�b�j�m�_�f�h�]�h�� �M�<�:����

�K�h�]�e�Z�k�g�h�� �e�b�l�_�j�Z�l�m�j�g�u�f�� �^�Z�g�g�u�f �h�i�l�b�f�Z�e�v�g�u�f�� �j�_�r�_�g�b�_�f�� �\�� �^�Z�g�g�h�c�� �k�b�l�m�Z�p�b�b��
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�y�\�e�y�_�l�k�y�� �j�_�l�j�h�]�j�Z�^�g�h�_�� �k�l�_�g�l�b�j�h�\�Z�g�b�_�� �f�h�q�_�l�h�q�g�b�d�h�\�� �m�j�_�l�_�j�Z�e�v�g�u�f�b�� �k�l�_�g�l�Z�f�b�� �k��

�^�\�m�f�y�� �i�_�l�e�y�f�b���� �q�l�h�� �i�h�a�\�h�e�y�_�l�� �g�Z�^�_�`�g�h�� �\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v�� �m�k�l�v�y�� �b�� �b�a�[�_�`�Z�l�v�� �b�o��

�l�j�Z�\�f�Z�l�b�a�Z�p�b�b�� �>153, 328�@���� �H�^�g�Z�d�h�� �^�Z�g�g�u�c�� �k�i�h�k�h�[�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �g�_�� �m�k�l�j�Z�g�y�_�l��

�i�h�k�l�m�i�e�_�g�b�_���f�h�q�b���\���f�h�q�_�\�h�c���i�m�a�u�j�v���b���a�h�g�m���M�<�:�����Z���l�Z�d�`�_���^�b�d�l�m�_�l���g�_�h�[�o�h�^�b�f�h�k�l�v��

�j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�h�]�h���d�h�g�l�j�h�e�y���b�o���j�Z�k�i�h�e�h�`�_�g�b�y �b���i�h�k�e�_�^�m�x�s�_�]�h���m�^�Z�e�_�g�b�y���\���o�h�^�_��

�b�g�\�Z�a�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �± �p�b�k�l�h�k�d�h�i�b�b���� �<�f�_�k�l�_�� �k�� �l�_�f���� �i�j�_�^�e�h�`�_�g�g�u�c�� �g�Z�f�b��

�k�i�h�k�h�[�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �M�<�:�� �k�� �l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�u�f�� �k�l�_�g�l�b�j�h�\�Z�g�b�_�f�� �f�h�q�_�l�h�q�g�b�d�h�\��

�h�^�g�h�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �j�Z�a�m�f�g�h�c�� �Z�e�v�l�_�j�g�Z�l�b�\�h�c�� �k�l�Z�g�^�Z�j�l�g�h�c��

�h�[�s�_�i�j�b�g�y�l�h�c�� �f�_�l�h�^�b�d�_�� �i�h�k�d�h�e�v�d�m�� �i�h�a�\�h�e�y�_�l�� �i�h�e�g�h�p�_�g�g�h�� �j�_�Z�e�b�a�h�\�Z�l�v�� �i�j�b�g�p�b�i��

�g�Z�j�m�`�g�_-�\�g�m�l�j�_�g�g�_�]�h���^�j�_�g�b�j�h�\�Z�g�b�y���\�_�j�o�g�b�o���f�h�q�_�\�u�o���i�m�l�_�c���b���k�h�a�^�Z�g�b�y���©�k�m�o�h�]�h�ª��

�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �<�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_�� �f�h�q�Z�� �g�Z�i�j�y�f�m�x�� �b�a�� �e�h�o�Z�g�h�d�� �i�h�q�_�d�� �i�h��

�f�h�q�_�l�h�q�g�b�d�h�\�u�f�� �k�l�_�g�l�Z�f�� �i�h�k�l�m�i�Z�_�l�� �\�� �f�h�q�_�i�j�b�_�f�g�b�d���� �f�b�g�m�y�� �f�h�q�_�\�h�c�� �i�m�a�u�j�v�� �b��

�a�h�g�m�� �M�<�:���� �k�h�a�^�Z�\�Z�y�� �m�j�h�l�_�e�b�x�� �h�i�l�b�f�Z�e�v�g�u�_�� �m�k�e�h�\�b�y�� �^�e�y�� �[�u�k�l�j�h�c�� �w�i�b�l�Z�e�b�a�Z�p�b�b��

�d�j�Z�_�\�� �Z�g�Z�k�l�h�f�h�a�Z���� �I�j�h�\�_�^�_�g�g�u�c�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o��

�i�h�d�Z�a�Z�l�_�e�_�c�� �i�h�^�l�\�_�j�`�^�Z�_�l���� �q�l�h�� �\�� �]�j�m�i�i�_�� �k�l�_�g�l�b�j�h�\�Z�g�b�y���h�^�g�h�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b��

�^�h�k�l�h�\�_�j�g�h�� �f�_�g�v�r�_�� �k�j�h�d�b�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� ���������� �k�m�l�h�d�� �i�j�h�l�b�\��

11,0 �k�m�l�h�d����p=0,04) �b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� ���������� �k�m�l�h�d�� �i�j�h�l�b�\�� �������� �k�m�l�h�d����p=0,03), 

�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� ������������ �k�m�l�h�d�� �i�j�h�l�b�\�� ���������� �k�m�l�h�d����p� �������������� �Z��

�l�Z�d�`�_�� �g�b�`�_�� �i�j�h�p�_�g�l�� �j�Z�a�\�b�l�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� ���H�J� ������������ �������>�B���� ��������-

������������ �S� ������������ �\�� �k�j�Z�\�g�_�g�b�b�� �k�� �]�j�m�i�i�h�c�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �^�\�m�o�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b����

�D�j�h�f�_�� �l�h�]�h���� �j�Z�\�g�h�f�_�j�g�h�_�� �\�u�^�_�e�_�g�b�_�� �f�h�q�b�� �i�h�� �d�Z�i�e�y�f�� �b�a�� �^�b�k�l�Z�e�v�g�h�]�h�� �d�h�g�p�Z��

�h�^�g�h�i�_�l�e�_�\�h�]�h�� �k�l�_�g�l�Z�� �i�h�a�\�h�e�y�_�l�� �^�h�k�l�h�\�_�j�g�h�� �k�m�^�b�l�v�� �h�[�� �Z�^�_�d�\�Z�l�g�h�f�� �j�Z�k�i�h�e�h�`�_�g�b�b��

�i�j�h�d�k�b�f�Z�e�v�g�h�c�� �i�_�l�e�b�� �\�� �e�h�o�Z�g�d�_�� �i�h�q�d�b���� �b�a�[�Z�\�e�y�y�� �h�l�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �_�]�h��

�j�_�g�l�]�_�g�h�e�h�]�b�q�_�k�d�h�]�h���d�h�g�l�j�h�e�y�����M�^�Z�e�_�g�b�_���h�^�g�h�i�_�l�e�_�\�u�o���f�h�q�_�l�h�q�g�b�d�h�\�u�o���k�l�_�g�l�h�\��

�g�_�� �l�j�_�[�m�_�l�� �\�u�i�h�e�g�_�g�b�y�� �b�g�\�Z�a�b�\�g�h�c�� �p�b�k�l�h�k�d�h�i�b�b���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�� �k�e�m�q�Z�_��

�i�h�\�j�_�`�^�_�g�b�y���m�k�l�v�_�\���b�e�b���\�u�k�h�d�h�c���\�_�j�h�y�l�g�h�k�l�b���\�h�\�e�_�q�_�g�b�y���i�h�k�e�_�^�g�b�o���\���a�h�g�m���M�<�:��

�k�e�_�^�m�_�l �\�u�i�h�e�g�y�l�v�� �k�l�_�g�l�b�j�h�\�Z�g�b�_�� �f�h�q�_�l�h�q�g�b�d�h�\���� �i�j�_�^�i�h�q�l�b�l�_�e�v�g�h��

�h�^�g�h�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b�� �k�� �p�_�e�v�x�� �k�h�a�^�Z�g�b�y�� �©�k�m�o�h�]�h�ª�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �j�Z�g�g�_�]�h��

�a�Z�`�b�\�e�_�g�b�y���a�h�g�u���Z�g�Z�k�l�h�f�h�a�Z�� 
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�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�_�� �j�Z�g�_�g�b�_�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �^�h�k�l�Z�l�h�q�g�h�� �j�_�^�d�h�_�����g�h��

�]�j�h�a�g�h�_�� �h�k�e�h�`�g�_�g�b�_�� �J�I�W�� �>318�@���� �<�� �g�Z�r�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �\�� �l�j�_�o�� �k�e�m�q�Z�y�o�� ��������������

�i�h�\�j�_�`�^�_�g�b�_�� �k�l�_�g�d�b�� �\�h�� �\�j�_�f�y�� �h�i�_�j�Z�p�b�b�� �j�Z�k�i�h�a�g�Z�g�h�� �g�_�� �[�u�e�h���� �q�l�h�� �i�j�b�\�_�e�h�� �d��

�j�Z�a�\�b�l�b�x���j�_�d�l�h�m�j�_�l�j�Z�e�v�g�h�]�h���k�\�b�s�Z���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_���b���^�e�b�l�_�e�v�g�h�f�m��

�b�� �a�Z�l�j�Z�l�g�h�f�m�� �e�_�q�_�g�b�x�� �^�Z�g�g�u�o�� �i�Z�p�b�_�g�l�h�\���� �M�� ���� �������������� �[�h�e�v�g�u�o�� �j�Z�g�_�g�b�_�� �i�j�y�f�h�c��

�d�b�r�d�b�� �j�Z�k�i�h�a�g�Z�g�h�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h���� �\�� �k�\�y�a�b�� �k�� �q�_�f�� �m�� ���� ���������������� �i�Z�p�b�_�g�l�h�\��

�h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �b�a�h�e�b�j�h�\�Z�g�g�h�_�� �^�\�m�o�j�y�^�g�h�_�� �m�r�b�\�Z�g�b�_�� �^�_�n�_�d�l�Z���� �m�� ���� ���������������� �± 

�^�h�i�h�e�g�b�l�_�e�v�g�h�� �\�u�i�h�e�g�y�e�Z�k�v�� �d�h�e�h�k�l�h�f�b�y�� �b�� �w�i�b�p�b�k�l�h�k�l�h�f�b�y���� �b�� �m�� ���� �����������������± �a�h�g�m��

�r�\�Z�� �^�_�n�_�d�l�Z�� �m�d�j�_�i�e�y�e�b�� �[�j�x�r�b�g�g�u�f�� �]�j�Z�n�l�h�f���� �<�� �^�\�m�o�� �k�e�m�q�Z�y�o�� �b�a�� �l�j�_�o�� ���������������� �m��

�i�Z�p�b�_�g�l�h�\�� �k�� �b�a�h�e�b�j�h�\�Z�g�g�u�f�� �i�_�j�\�b�q�g�u�f�� �r�\�h�f�� �j�Z�g�_�\�h�]�h�� �^�_�n�_�d�l�Z�� �k�l�_�g�d�b�� �i�j�y�f�h�c��

�d�b�r�d�b�� �k�n�h�j�f�b�j�h�\�Z�e�k�y�� �j�_�d�l�h�m�j�_�l�j�Z�e�v�g�u�c�� �k�\�b�s�� �k�� �g�_�h�[�o�h�^�b�f�h�k�l�v�x�� �i�h�k�e�_�^�m�x�s�b�o��

�j�_�d�h�g�k�l�j�m�d�l�b�\�g�u�o�� �h�i�_�j�Z�p�b�c�� �b�� �^�e�b�l�_�e�v�g�h�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b���� �G�_�k�f�h�l�j�y�� �g�Z��

�j�_�d�h�f�_�g�^�Z�p�b�b���d�e�b�g�b�q�_�k�d�b�o���j�m�d�h�\�h�^�k�l�\���i�h���o�b�j�m�j�]�b�b���h���^�h�k�l�Z�l�h�q�g�h�k�l�b���\�u�i�h�e�g�_�g�b�y��

�^�\�m�o�j�y�^�g�h�]�h���r�\�Z���^�_�n�_�d�l�Z���>20�@�����j�_�a�m�e�v�l�Z�l�u���g�Z�r�_�]�h���b�k�k�e�_�^�h�\�Z�g�b�y�����k�\�b�^�_�l�_�e�v�k�l�\�m�x�l��

�h���g�_�h�[�o�h�^�b�f�h�k�l�b���^�h�i�h�e�g�b�l�_�e�v�g�h�]�h���m�d�j�_�i�e�_�g�b�y���a�h�g�u���r�\�Z���k���p�_�e�v�x���i�j�_�^�h�l�\�j�Z�s�_�g�b�y��

�j�Z�a�\�b�l�b�y���I�J�K�����F�g�h�]�b�_���o�b�j�m�j�]�b���k���w�l�h�c���p�_�e�v�x���b�k�i�h�e�v�a�m�x�l�� �f�h�[�b�e�b�a�h�\�Z�g�g�m�x���i�j�y�^�v��

�[�h�e�v�r�h�]�h�� �k�Z�e�v�g�b�d�Z�� �>237�@���� �H�^�g�Z�d�h�� �k�i�h�k�h�[�� �b�f�_�_�l�� �j�y�^�� �k�m�s�_�k�l�\�_�g�g�u�o�� �h�]�j�Z�g�b�q�_�g�b�c����

�l�j�m�^�h�_�f�h�d�� �b�� �a�Z�q�Z�k�l�m�x�� �g�_�j�_�Z�e�b�a�m�_�f�� �i�j�b�� �\�u�j�Z�`�_�g�g�h�f�� �k�i�Z�_�q�g�h�f�� �i�j�h�p�_�k�k�_�� �\��

�[�j�x�r�g�h�c�� �i�h�e�h�k�l�b���� �g�_�^�h�k�l�Z�l�h�q�g�h�c�� �^�e�b�g�_�� �k�Z�e�v�g�b�d�Z�� �e�b�[�h�� �_�]�h�� �i�h�e�g�h�f�� �b�e�b��

�q�Z�k�l�b�q�g�h�f�� �h�l�k�m�l�k�l�\�b�b���i�h�k�e�_���i�_�j�_�g�_�k�_�g�g�u�o�� �j�Z�g�_�_�� �h�i�_�j�Z�p�b�c���� �J�Z�a�j�Z�[�h�l�Z�g�g�u�c�� �g�Z�f�b��

�k�i�h�k�h�[�� �m�d�j�_�i�e�_�g�b�y�� �a�h�g�u�� �r�\�Z�� �^�_�n�_�d�l�Z�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �[�j�x�r�b�g�g�h�]�h�� �]�j�Z�n�l�Z��

�i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�� �k�\�h�x�� �w�n�n�_�d�l�b�\�g�h�k�l�v���� �i�j�h�k�l�h�l�m�� �\�h�k�i�j�h�b�a�\�_�^�_�g�b�y�� �b��

�m�g�b�\�_�j�k�Z�e�v�g�h�k�l�v�����<�h���\�k�_�o���k�e�m�q�Z�y�o���m�r�b�\�Z�g�b�y���i�_�j�n�h�j�Z�p�b�b���k�l�_�g�d�b���i�j�y�f�h�c���d�b�r�d�b���i�h��

�h�i�b�k�Z�g�g�h�c�� �f�_�l�h�^�b�d�_�� �g�Z�f�b�� �g�_�� �h�l�f�_�q�_�g�h�� �k�e�m�q�Z�_�\�� �j�Z�a�\�b�l�b�y�� �d�Z�d�� �b�g�n�_�d�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c�� �\�� �f�Z�e�h�f�� �l�Z�a�m���� �l�Z�d�� �b�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �I�J�K���� �G�b�� �\�� �h�^�g�h�f�� �k�e�m�q�Z�_�� �g�_��

�i�h�l�j�_�[�h�\�Z�e�h�k�v�� �\�u�i�h�e�g�_�g�b�_�� �d�h�e�h�k�l�h�f�b�b�� �b�e�b�� �W�P�K���� �K�i�h�k�h�[�� �j�_�Z�e�b�a�m�_�f�� �i�j�b�� �e�x�[�h�f��

�h�i�_�j�Z�l�b�\�g�h�f���^�h�k�l�m�i�_���[�_�a���g�_�h�[�o�h�^�b�f�h�k�l�b���_�]�h���j�Z�k�r�b�j�_�g�b�y���b�e�b���d�h�g�\�_�j�k�b�b���� 

�<�h�i�j�h�k �_�^�b�g�h�c�� �k�b�k�l�_�f�Z�l�b�a�Z�p�b�b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �J�I�W�� �^�h��

�k�b�o�� �i�h�j�� �h�k�l�Z�_�l�k�y�� �h�l�d�j�u�l�u�f���� �D�e�Z�k�k�b�n�b�d�Z�p�b�y��Clavien-Dindo �h�j�b�_�g�l�b�j�h�\�Z�g�Z�� �g�Z��

�k�l�j�Z�l�b�n�b�d�Z�p�b�x�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b�� �g�_�� �f�h�`�_�l�� �Z�^�_�d�\�Z�l�g�h��
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�b�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �^�e�y�� �h�p�_�g�d�b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �k�h�[�u�l�b�c���� �I�j�h�k�l�h�_�� �i�_�j�_�q�b�k�e�_�g�b�_��

�\�h�a�g�b�d�r�b�o�� �\�� �o�h�^�_�� �\�u�i�h�e�g�_�g�b�y�� �J�I�W�� �h�k�e�h�`�g�_�g�b�c���� �^�h�\�h�e�v�g�h�� �r�b�j�h�d�h��

�\�k�l�j�_�q�Z�x�s�_�_�k�y�� �^�Z�`�_�� �\�� �k�h�\�j�_�f�_�g�g�u�o�� �i�m�[�e�b�d�Z�p�b�y�o���� �k�h�i�j�y�`�_�g�h�� �k�� �g�_�h�^�g�h�a�g�Z�q�g�h�c��

�l�j�Z�d�l�h�\�d�h�c�� �k�h�[�u�l�b�c�� �b�� �h�i�j�_�^�_�e�_�g�b�c���� �k�b�k�l�_�f�Z�l�b�a�Z�p�b�y�� �b �b�g�l�_�j�i�j�_�l�Z�p�b�y�� �d�h�l�h�j�u�o��

�a�Z�l�j�m�^�g�b�l�_�e�v�g�Z���� �<�� �^�Z�g�g�u�o�� �m�k�e�h�\�b�y�o�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o��

�g�_�`�_�e�Z�l�_�e�v�g�u�o�� �y�\�e�_�g�b�c��EAUiaiC���� �i�j�_�^�e�h�`�_�g�g�Z�y��EAU���� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �i�h�e�_�a�g�u�f��

�b���g�Z�^�_�`�g�u�f���b�g�k�l�j�m�f�_�g�l�h�f���h�p�_�g�d�b���o�h�^�Z���h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z���>192].  

�H�[�s�_�_���q�b�k�e�h���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�c���\���b�k�k�e�_�^�m�_�f�h�c���g�Z�f�b���d�h�]�h�j�l�_��

�[�h�e�v�g�u�o�� �k�h�k�l�Z�\�b�e�h�� �������� �k�e�m�q�Z�_�\�� ������������������ �b�a�� �g�b�o�� �g�Z�� �h�k�e�h�`�g�_�g�b�y�� �,�,�� �k�l�_�i�_�g�b��

�d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �(�$�8�L�D�L�&�� �i�j�b�o�h�^�b�e�h�k�v�� ������ ���������������� �k�h�[�u�l�b�c���� �,�,�,�� �k�l�_�i�_�g�b�� �± 

147 ������������������ �,�9�� �k�l�_�i�_�g�b�� �± 2 (1,1%). �B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_�� �k�h�[�u�l�b�y�� �g�Z�i�j�y�f�m�x��

�d�h�j�j�_�e�b�j�m�x�l�� �k�� �q�Z�k�l�h�l�h�c�� �b�� �l�y�`�_�k�l�v�x�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c����

�\�h�a�f�h�`�g�u�f�b�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�b�f�b�� �a�Z�l�j�Z�l�Z�f�b�� �b�� �h�l�j�Z�`�Z�x�l�k�y�� �g�Z�� �d�Z�q�_�k�l�\�_��

�`�b�a�g�b�� �[�h�e�v�g�h�]�h���� �M�q�b�l�u�\�Z�y�� �^�Z�g�g�u�_�� �h�[�k�l�h�y�l�_�e�v�k�l�\�Z���� �g�Z�f�b�� �i�j�h�\�_�^�_�g�Z��

�k�l�Z�l�b�k�l�b�q�_�k�d�Z�y�� �h�p�_�g�d�Z�� �\�Z�e�b�^�g�h�k�l�b�� �b�� �i�j�h�]�g�h�k�l�b�q�_�k�d�h�c�� �a�g�Z�q�b�f�h�k�l�b�� �i�j�_�^�e�h�`�_�g�g�h�c��

EAU �d�e�Z�k�k�b�n�b�d�Z�p�b�b���� �K�h�]�e�Z�k�g�h�� �i�h�e�m�q�_�g�g�u�f�� �j�_�a�m�e�v�l�Z�l�Z�f�� �]�j�Z�^�b�j�m�x�s�Z�y�� �k�b�k�l�_�f�Z��

�(�$�8�L�D�L�&�� �h�[�e�Z�^�Z�_�l�� �o�h�j�h�r�_�c�� �i�j�_�^�b�d�l�b�\�g�h�c�� �a�g�Z�q�b�f�h�k�l�v�x�� �\�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�b��

�q�Z�k�l�h�l�u���j�Z�a�\�b�l�b�y���l�y�`�_�e�u�o���h�k�e�h�`�g�_�g�b�c���d�e�Z�k�k�b�n�b�d�Z�p�b�b���&�O�D�Y�L�H�Q-�'�L�Q�G�R���i�h�k�e�_���J�I�W����

ROC-�$�8�&�� �j�Z�\�g�y�e�Z�k�v�� ������������ ���������>�B���� ����������-���������������� �a�g�Z�q�_�g�b�_�� �d�Z�i�i�Z-�k�l�Z�l�b�k�l�b�d�b�� ��������

�k�h�k�l�Z�\�b�e�h�� ���������� ���������>�B���� ��������-�������������� �q�l�h���� �\�d�m�i�_�� �k�� �e�h�]�b�q�g�h�k�l�v�x���� �i�j�h�k�l�h�l�h�c��

�b�k�i�h�e�v�a�h�\�Z�g�b�y�� �b�� �\�h�k�i�j�h�b�a�\�_�^�_�g�b�y���� �i�h�a�\�h�e�y�_�l�� �j�_�d�h�f�_�g�^�h�\�Z�l�v�� �_�z�� �d�� �r�b�j�h�d�h�f�m��

�d�e�b�g�b�q�_�k�d�h�f�m���i�j�b�f�_�g�_�g�b�x���\���h�l�_�q�_�k�l�\�_�g�g�h�f���a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�b�� 

�K�b�k�l�_�f�Z�l�b�a�Z�p�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �\�� �g�Z�r�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b��

�i�j�h�\�h�^�b�e�Z�k�v���\���k�h�h�l�\�_�l�k�l�\�b�b���k���d�e�Z�k�k�b�n�b�d�Z�p�b�_�c���&�O�D�Y�L�H�Q-�'�L�Q�G�R�����\�Z�e�b�^�b�j�h�\�Z�g�g�h�c���^�e�y��

�m�j�h�e�h�]�b�q�_�k�d�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\�� �>356�@���� �G�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �\�k�l�j�_�q�Z�e�b�k�v�� �e�_�]�d�b�_��

�h�k�e�h�`�g�_�g�b�_�� �,-�,�,�� �k�l�_�i�_�g�b�� �± �������� ���������������� �k�e�m�q�Z�_�\���� �g�Z�� �^�h�e�x�� �l�y�`�_�e�u�o�� ���,�,�,�� �b�� �,�9��

�k�l�_�i�_�g�b���� �i�j�b�r�e�h�k�v�� �������� ���������������� �k�e�m�q�Z�_�\���� �I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y�� �e�_�l�Z�e�v�g�h�k�l�v��

(V �k�l�_�i�_�g�v�� �&�O�D�Y�L�H�Q-�'�L�Q�G�R���� �k�h�k�l�Z�\�b�e�Z�� ���������� ������ �k�e�m�q�Z�y������ �I�h�e�m�q�_�g�g�u�_�� �^�Z�g�g�u�_��

�i�h�e�g�h�k�l�v�x�� �k�h�]�e�Z�k�m�x�l�k�y�� �k�� �h�[�s�_�f�b�j�h�\�u�f�b�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�f�b�� �i�h�d�Z�a�Z�l�_�e�y�f�b����

�k�h�]�e�Z�k�g�h�� �d�h�l�h�j�u�f�� �h�k�g�h�\�g�m�x�� �f�Z�k�k�m�� �k�h�k�l�Z�\�e�y�x�l�� �e�_�]�d�b�_�� �h�k�e�h�`�g�_�g�b�y��I-II  �k�l�_�i�_�g�b����
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�g�_ �h�d�Z�a�u�\�Z�x�s�b�_�� �^�h�e�]�h�k�j�h�q�g�h�]�h�� �\�e�b�y�g�b�y�� �g�Z�� �k�h�k�l�h�y�g�b�_�� �i�Z�p�b�_�g�l�Z�� �b�� �g�_�� �l�j�_�[�m�x�s�b�_��

�^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �\�f�_�r�Z�l�_�e�v�k�l�\���� �<�� �d�j�m�i�g�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �0���� �+�U�X�]�D��et al���� �q�Z�k�l�h�l�Z��

�j�Z�a�\�b�l�b�y�� �e�_�]�d�b�o�� �h�k�e�h�`�g�_�g�b�c�� �k�h�k�l�Z�\�b�e�Z�� ������������ ��I �k�l�_�i�_�g�b�� �± 6,8%, II  �k�l�_�i�_�g�b�� �± 

���������������� �\�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �g�Z�� �l�y�`�_�e�u�_�� �i�j�b�r�e�h�k�v�� ������������ ��IIIA  �k�l�_�i�_�g�b�� �± 3,6%, IIIB �± 

6,2%, IVA �± 1,5%, IVB �± 0,1, V �± ���������������:�\�l�h�j�u���m�l�\�_�j�`�^�Z�x�l�����q�l�h���d�j�h�\�h�l�_�q�_�g�b�_���k��

�f�Z�k�k�b�\�g�h�c�� �d�j�h�\�h�i�h�l�_�j�_�c�� �y�\�e�y�_�l�k�y�� �h�k�g�h�\�h�i�h�e�Z�]�Z�x�s�b�f�� �n�Z�d�l�h�j�h�f�� �j�Z�a�\�b�l�b�y��

�`�b�a�g�_�m�]�j�h�`�Z�x�s�b�o�� �h�k�e�h�`�g�_�g�b�c�� ���������� �h�k�e�h�`�g�_�g�b�c��IV-V �k�l�_�i�_�g�b��Clavien-Dindo) 

[139�@���� �:�g�Z�e�b�a�b�j�m�y�� �j�_�a�m�e�v�l�Z�l�u�� �k�l�Z�l�b�k�l�b�q�_�k�d�h�]�h�� �i�h�b�k�d�Z�� �i�j�_�^�b�d�l�h�j�h�\�� �j�Z�a�\�b�l�b�y��

�l�y�`�_�e�u�o�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �\�� �g�Z�r�_�c�� �d�h�]�h�j�l�_�� �i�Z�p�b�_�g�l�h�\���� �f�u�� �l�Z�d�`�_��

�h�[�g�Z�j�m�`�b�e�b�� �\�u�r�_�m�d�Z�a�Z�g�g�u�_�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b���� �:�� �k�h�i�h�k�l�Z�\�e�_�g�b�_ �k�l�j�m�d�l�m�j�u�� �b��

�q�Z�k�l�h�l�u�� �b�g�l�j�Z- �b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �i�h�� �]�h�^�Z�f�� �i�h�a�\�h�e�b�e�h�� �\�u�y�\�b�l�v��

�h�l�q�_�l�e�b�\�m�x�� �l�_�g�^�_�g�p�b�x�� �± �k�b�k�l�_�f�g�h�_�� �m�f�_�g�v�r�_�g�b�_�� �h�[�t�_�f�Z�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c��

�d�j�h�\�h�i�h�l�_�j�b�� �b�� �k�g�b�`�_�g�b�_�� �q�b�k�e�Z�� �f�Z�k�k�b�\�g�u�o�� �d�j�h�\�h�l�_�q�_�g�b�c�� �i�j�b�\�_�e�h�� �d�� �m�e�m�q�r�_�g�b�x��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\ �\�g�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �\�u�[�j�Z�g�g�h�]�h�� �h�i�_�j�Z�l�b�\�g�h�]�h��

�^�h�k�l�m�i�Z�����>�_�c�k�l�\�b�l�_�e�v�g�h�����f�g�h�]�b�_���b�k�k�e�_�^�h�\�Z�l�_�e�b���i�j�b�o�h�^�y�l���d���\�u�\�h�^�m�����q�l�h���j�_�a�m�e�v�l�Z�l��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �g�Z�i�j�y�f�m�x�� �a�Z�\�b�k�b�l�� �h�l�� �h�i�u�l�Z�� �h�i�_�j�b�j�m�x�s�_�]�h�� �o�b�j�m�j�]�Z�� �b��

�d�h�e�b�q�_�k�l�\�Z�� �\�u�i�h�e�g�y�_�f�u�o�� �b�f�� �h�i�_�j�Z�p�b�c�� �h�i�j�_�^�_�e�z�g�g�u�f�� �^�h�k�l�m�i�h�f�� �>261]���� �L�Z�d����

�D���F�� �G�x�r�d�h�� �\�� �k�\�h�_�c�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�c�� �j�Z�[�h�l�_�� �j�_�d�h�f�_�g�^�m�_�l�� �i�Z�p�b�_�g�l�Z�f��

�h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y�� �g�_�� �g�Z�� �\�u�[�h�j�� �f�_�l�h�^�b�d�b�� �\�u�i�h�e�g�_�g�b�y�� �J�I�W���� �Z�� �g�Z�� �i�h�b�k�d�� �o�b�j�m�j�]�Z-

�w�d�k�i�_�j�l�Z���� �h�[�e�Z�^�Z�x�s�_�]�h�� �g�Z�b�[�h�e�v�r�b�f�� �h�i�u�l�h�f�� �\�u�i�h�e�g�_�g�b�y�� �h�i�_�j�Z�p�b�c�� �\�g�_��

�a�Z�\�b�k�b�f�h�k�l�b���h�l���i�j�b�f�_�g�y�_�f�h�c���b�f���h�i�_�j�Z�l�b�\�g�h�c���l�_�o�g�b�d�b [33�@�����L�Z�d�`�_��T. Roumeguere 

et al�����i�j�_�^�i�h�e�Z�]�Z�_�l�����q�l�h���k�l�Z�l�b�k�l�b�q�_�k�d�b�_���j�Z�a�e�b�q�b�y���f�_�`�^�m���h�i�_�j�Z�l�b�\�g�u�f�b���^�h�k�l�m�i�Z�f�b��
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�L�Z�d���� �q�Z�k�l�h�l�Z�� �j�Z�a�\�b�l�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �i�h�k�e�_�� �k�Z�e�v�\�Z�`�g�h�c�� �J�I�W�� �f�h�`�_�l��
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�j�_�Z�[�b�e�b�l�Z�p�b�b�� �[�h�e�v�g�u�o�� �>88, 130, 157, 355�@���� �<�� �g�Z�r�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �^�Z�g�g�h�_��
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�I�@���•�������k�f3 ���H�R� �������������������>�B������������-���������������S� ���������������h�[�t�_�f���d�j�h�\�h�i�h�l�_�j�b���!�����������f�e��

���H�R� ������������ �������>�B���� ��������-�������������� �S� �������������� �b�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �M�<�:�� �m�a�e�h�\�u�f�b�� �r�\�Z�f�b��

���H�R� ������������ �������>�B���� ��������-�������������� �S� ������������������ �J�h�e�v�� �i�h�k�e�_�^�g�_�]�h�� �n�Z�d�l�h�j�Z�� �\��
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�\�� �h�l�e�b�q�b�_�� �h�l�� �g�_�i�j�_�j�u�\�g�h�]�h�� �r�\�Z�� �m�a�e�h�\�h�c�� �Z�g�Z�k�l�h�f�h�a�� �a�Z�q�Z�k�l�m�x�� �k�h�i�j�h�\�h�`�^�Z�e�k�y��

�\�u�i�h�e�g�_�g�b�_�f�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �i�h�� �l�b�i�m�� �©�l�_�g�g�b�k�g�h�c�� �j�Z�d�_�l�d�b�ª�� �b���b�e�b�� �w�\�_�j�k�b�b��

�k�e�b�a�b�k�l�h�c�� �r�_�c�d�b�� �i�m�a�u�j�y �k�� �p�_�e�v�x�� �e�m�q�r�_�c�� �Z�^�Z�i�l�Z�p�b�b�� �d�j�Z�_�\���� �<�f�_�k�l�_�� �k�� �l�_�f����

�e�b�l�_�j�Z�l�m�j�g�u�_�� �^�Z�g�g�u�_�� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�� �h�� �\�u�k�h�d�h�f�� �j�b�k�d�_�� �j�Z�a�\�b�l�b�y�� �b�r�_�f�b�b�� �b��

�\�l�h�j�b�q�g�h�]�h�� �g�Z�l�y�`�_�g�b�y�� �\�� �^�Z�g�g�u�o�� �a�h�g�Z�o�� �M�<�:���� �D�� �l�Z�d�h�f�m�� �\�u�\�h�^�m�� �h�^�g�b�f�� �b�a�� �i�_�j�\�u�o��

�i�j�b�r�_�e�� �h�k�g�h�\�h�i�h�e�h�`�g�b�d�� �f�_�l�h�^�b�d�b�� �g�_�i�j�_�j�u�\�g�h�]�h�� �r�\�Z�� �5���� �Y�D�Q�� �9�H�O�W�K�R�Y�H�Q�� �>327]. 

�< �^�Z�e�v�g�_�c�r�_�f�� �^�Z�g�g�h�_�� �i�j�_�^�i�h�e�h�`�_�g�b�_�� �g�Z�r�e�h�� �i�h�^�l�\�_�j�`�^�_�g�b�_�� �\�� �f�g�h�]�h�q�b�k�e�_�g�g�u�o��

�j�Z�[�h�l�Z�o���>60, 90, 127].  

�B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_�� �k�i�h�k�h�[�u�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y����
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�g�Z�i�j�y�f�m�x�� �b�g�l�_�]�j�b�j�h�\�Z�g�Z�� �\�� �i�j�Z�d�l�b�q�_�k�d�b�c�� �Z�e�]�h�j�b�l�f���� �i�h�a�\�h�e�y�x�s�b�c�� �\�u�[�j�Z�l�v��

�h�i�l�b�f�Z�e�v�g�m�x�� �l�Z�d�l�b�d�m�� �d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �I�Z�p�b�_�g�l�Z�f�� �k�� �e�_�]�d�h�c��

�k�l�_�i�_�g�v�x�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �i�h�d�Z�a�Z�g�h�� �m�^�Z�e�_�g�b�_�� �m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z�� �N�h�e�_�y�� �b��

�i�_�j�_�\�h�^�� �g�Z�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�_�� �f�h�q�_�b�k�i�m�k�d�Z�g�b�_�� �i�h�^�� �k�l�Z�p�b�h�g�Z�j�g�u�f�� �g�Z�[�e�x�^�_�g�b�_�f��

�e�_�q�Z�s�_�]�h�� �\�j�Z�q�Z���� �K�h�]�e�Z�k�g�h�� �g�Z�r�_�f�m�� �^�e�b�l�_�e�v�g�h�f�m�� �i�h�e�h�`�b�l�_�e�v�g�h�f�m�� �h�i�u�l�m�� �^�Z�g�g�u�c��

�d�e�b�g�b�q�_�k�d�b�c�� �i�h�^�o�h�^�� �y�\�e�y�_�l�k�y�� �j�Z�a�m�f�g�h�c�� �b�� �[�_�a�h�i�Z�k�g�h�c�� �Z�e�v�l�_�j�g�Z�l�b�\�h�c�� �i�j�h�^�e�_�g�g�h�c��

�d�Z�l�_�l�_�j�b�a�Z�p�b�b���� �R�b�j�h�d�h�� �b�a�\�_�k�l�g�h���� �q�l�h�� �[�h�e�v�r�h�_�� �q�b�k�e�h�� �g�_�a�g�Z�q�b�l�_�e�v�g�u�o�� �^�_�n�_�d�l�h�\��

�M�<�:�� �g�_�� �\�b�a�m�Z�e�b�a�b�j�m�_�l�k�y�� �g�Z���j�m�l�b�g�g�h�c�� �j�_�g�l�]�_�g�h�\�k�d�h�c�� �j�_�l�j�h�]�j�Z�^�g�h�c�� �p�b�k�l�h�]�j�Z�n�b�b����

�q�l�h�� �[�u�e�h�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�h�� �\�� �k�j�Z�\�g�b�l�_�e�v�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �k�� �D�L-
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�p�b�k�l�h�]�j�Z�n�b�_�c���>91�@�����<�f�_�k�l�_���k���l�_�f�����m�^�Z�e�_�g�b�_���m�j�_�l�j�Z�e�v�g�h�]�h���d�Z�l�_�l�_�j�Z���m���l�Z�d�b�o���©�e�h�`�g�h��

�h�l�j�b�p�Z�l�_�e�v�g�u�o�ª�� �i�Z�p�b�_�g�l�h�\�� �g�_�� �i�j�b�\�h�^�b�l�� �d�� �n�h�j�f�b�j�h�\�Z�g�b�x�� �a�Z�l�_�d�h�\�� �f�h�q�b�� �b��

�g�_�h�[�o�h�^�b�f�h�k�l�b�� �i�h�\�l�h�j�g�h�c�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b���� �:�g�Z�e�h�]�b�q�g�h�� �b�� �\�� �g�Z�r�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b��

�i�j�b�� �f�_�^�b�Z�g�_�� �g�Z�[�e�x�^�_�g�b�y�� ���������� �f�_�k�y�p�Z�� ���,�4�5�� ����������-���������� �f�_�k�y�p�_�\���� �f�b�g�b�f�m�f 

6,0 �f�_�k�y�p�_�\�����f�Z�d�k�b�f�m�f�������������f�_�k�y�p�Z�����g�b���\���h�^�g�h�f���b�a���������k�e�m�q�Z�_�\���g�_���\�u�y�\�e�_�g�h���a�Z�l�_�d�Z��

�f�h�q�b���b�e�b���j�Z�a�\�b�l�b�y���d�e�b�g�b�d�b���b�g�n�_�d�p�b�h�g�g�h-�\�h�k�i�Z�e�b�l�_�e�v�g�h�]�h���i�j�h�p�_�k�k�Z���\���f�Z�e�h�f���l�Z�a�m��

�b���g�_���h�l�f�_�q�_�g�h���k�e�m�q�Z�_�\���n�h�j�f�b�j�h�\�Z�g�b�y���k�l�_�g�h�a�Z���M�<�:���b�e�b���i�h�y�\�e�_�g�b�y���h�[�k�l�j�m�d�l�b�\�g�h�c��

�k�b�f�i�l�h�f�Z�l�b�d�b���� �P�_�e�_�k�h�h�[�j�Z�a�g�u�� �^�Z�e�v�g�_�c�r�b�_�� �f�g�h�]�h�p�_�g�l�j�h�\�u�_�� �i�j�h�k�i�_�d�l�b�\�g�u�_��

�b�k�k�e�_�^�h�\�Z�g�b�y���^�Z�g�g�h�c���d�h�g�p�_�i�p�b�b���k���h�p�_�g�d�h�c���h�l�^�Z�e�_�g�g�u�o���j�_�a�m�e�v�l�Z�l�h�\���� 

�I�Z�p�b�_�g�l�Z�f�� �k�h�� �k�j�_�^�g�_�c�� �k�l�_�i�_�g�v�x�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �k�e�_�^�m�_�l�� �i�j�h�^�e�b�l�v��

�^�j�_�g�b�j�h�\�Z�g�b�_�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �m�j�_�l�j�Z�e�v�g�u�f�� �d�Z�l�_�l�_�j�h�f�� �k�� �i�h�\�l�h�j�g�u�f��

�\�u�i�h�e�g�_�g�b�_�f�� �\�h�k�o�h�^�y�s�_�c�� �p�b�k�l�h�]�j�Z�n�b�b�� �q�_�j�_�a�� ���� �^�g�_�c���� �I�j�b�� �h�l�k�m�l�k�l�\�b�b�� �a�Z�l�_�d�Z��

�d�h�g�l�j�Z�k�l�g�h�]�h�� �i�j�_�i�Z�j�Z�l�Z�� �i�h�� �_�_�� �j�_�a�m�e�v�l�Z�l�Z�f�� �b�e�b�� �\�u�y�\�e�_�g�b�b�� �e�_�]�d�h�c�� �k�l�_�i�_�g�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:���i�h�d�Z�a�Z�g�h���m�^�Z�e�_�g�b�_���d�Z�l�_�l�_�j�Z���N�h�e�_�y�����<���k�e�m�q�Z�_���k�h�o�j�Z�g�_�g�b�y��

�k�j�_�^�g�_�c�� �k�l�_�i�_�g�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �h�[�h�k�g�h�\�Z�g�h�� �\�u�i�h�e�g�_�g�b�_ �g�Z�j�m�`�g�h�]�h��

�k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\�� �k�� �p�_�e�v�x�� �f�b�g�b�f�b�a�Z�p�b�b�� �j�b�k�d�Z�� �h�[�k�l�j�m�d�l�b�\�g�u�o��

�h�k�e�h�`�g�_�g�b�c���� �:�g�Z�e�b�a�� �i�j�_�^�b�d�l�h�j�h�\�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �k�l�_�g�h�a�Z�� �M�<�:�� �m�� �[�h�e�v�g�u�o�� �k��

�i�j�_�^�r�_�k�l�\�m�x�s�_�c�� �_�]�h�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�x�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e���� �q�l�h�� �\�� �^�Z�g�g�h�c��

�d�h�]�h�j�l�_���i�Z�p�b�_�g�l�h�\���^�h�k�l�h�\�_�j�g�h���q�Z�s�_���\�u�y�\�e�y�e�Z�k�v���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v���M�<�:���l�y�`�_�e�h�c��

�k�l�_�i�_�g�b�����S� ���������������h�k�m�s�_�k�l�\�e�y�e�h�k�v���[�h�e�_�_���i�j�h�^�h�e�`�b�l�_�e�v�g�h�_���^�j�_�g�b�j�h�\�Z�g�b�_���f�h�q�_�\�h�]�h��

�i�m�a�u�j�y�� �m�j�_�l�j�Z�e�v�g�u�f�� �d�Z�l�_�l�_�j�h�f�� ������������ �k�m�l�h�d�� �i�j�h�l�b�\�� ���������� �k�m�l�h�d���� �S� �������������� �b�� �j�_�`�_��

�i�j�h�\�h�^�b�e�b�k�v���w�g�^�h�k�d�h�i�b�q�_�k�d�b�_���f�_�l�h�^�b�d�b���m�k�l�j�Z�g�_�g�b�y���^�_�n�_�d�l�Z���Z�g�Z�k�l�h�f�h�a�Z����p=0,01). 

�M�q�b�l�u�\�Z�y�� �\�u�r�_�b�a�e�h�`�_�g�g�h�_���� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�x�� �M�<�:�� �l�y�`�_�e�h�c��

�k�l�_�i�_�g�b�� �^�e�b�l�_�e�v�g�Z�y�� �d�Z�l�_�l�_�j�b�a�Z�p�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �g�_�� �y�\�e�y�_�l�k�y�� �h�i�l�b�f�Z�e�v�g�h�c��

�e�_�q�_�[�g�h�c�� �h�i�p�b�_�c�� �\�\�b�^�m�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �k�l�_�g�h�l�b�q�_�k�d�h�]�h�� �k�m�`�_�g�b�y��

�Z�g�Z�k�l�h�f�h�a�Z���� �>�e�y�� �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �[�h�e�v�g�u�o�� �i�j�_�^�i�h�q�l�b�l�_�e�v�g�h�� �\�u�i�h�e�g�_�g�b�_��

�g�Z�j�m�`�g�h�]�h�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\���� �q�l�h�� �d�j�Z�l�g�h�� �k�h�d�j�Z�s�Z�_�l��

�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �b�� �w�d�k�l�j�Z�\�Z�a�Z�p�b�b�� �f�h�q�b���� �b���� �d�Z�d�� �k�e�_�^�k�l�\�b�_����

�k�g�b�`�Z�_�l���\�_�j�h�y�l�g�h�k�l�v���j�Z�a�\�b�l�b�y���h�[�k�l�j�m�d�l�b�\�g�u�o���h�k�e�h�`�g�_�g�b�c�� 
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�R�b�j�h�d�h�_�� �\�g�_�^�j�_�g�b�_�� �f�Z�e�h�b�g�\�Z�a�b�\�g�u�o�� �f�_�l�h�^�b�d�� �\�u�i�h�e�g�_�g�b�y�� �J�I�W�� �k�� �o�h�j�h�r�_�c��

�\�b�a�m�Z�e�b�a�Z�p�b�_�c�� �b�� �Z�i�i�j�h�d�k�b�f�Z�p�b�_�c�� �d�j�Z�_�\�� �n�h�j�f�b�j�m�_�f�h�]�h�� �M�<�:�� �a�Z�d�h�g�h�f�_�j�g�h��

�k�i�h�k�h�[�k�l�\�h�\�Z�e�h�� �k�g�b�`�_�g�b�x�� �q�Z�k�l�h�l�u�� �j�Z�a�\�b�l�b�y�� �_�]�h�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �k�l�_�g�h�a�Z����

�<�f�_�k�l�_�� �k�� �l�_�f���� �^�Z�g�g�h�_�� �h�k�e�h�`�g�_�g�b�_�� �h�d�Z�a�u�\�Z�_�l�� �d�j�Z�c�g�_�� �g�_�]�Z�l�b�\�g�h�_�� �\�e�b�y�g�b�_�� �g�Z��

�d�Z�q�_�k�l�\�h�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�Z���� �\�u�a�u�\�Z�_�l�� �^�e�b�l�_�e�v�g�u�c�� �i�k�b�o�h�w�f�h�p�b�h�g�Z�e�v�g�u�c�� �k�l�j�_�k�k����

�y�\�e�y�y�k�v �i�j�_�i�y�l�k�l�\�b�_�f�� �^�e�y�� �i�h�e�g�h�p�_�g�g�h�]�h�� �m�q�Z�k�l�b�y�� �\�� �`�b�a�g�b�� �h�[�s�_�k�l�\�Z���� �D�j�h�f�_�� �l�h�]�h����

�f�g�h�]�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �^�_�f�h�g�k�l�j�b�j�m�x�l���� �q�l�h�� �i�h�k�e�_�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �d�h�j�j�_�d�p�b�b��

�k�l�_�g�h�a�Z�� �M�<�:�� �g�_�� �i�j�h�b�k�o�h�^�b�l�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �b�k�o�h�^�g�h�]�h�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b��

�\�k�e�_�^�k�l�\�b�_�� �k�l�h�c�d�h�]�h�� �i�h�\�j�_�`�^�_�g�b�y�� �f�_�o�Z�g�b�a�f�Z�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�h�k�e�_�� �j�m�[�p�h�\�h�c��

�l�j�Z�g�k�n�h�j�f�Z�p�b�b���\�_�a�b�d�h�m�j�_�l�j�Z�e�v�g�h�]�h���k�_�]�f�_�g�l�Z���>60, 359]. 

�Q�Z�k�l�h�l�Z�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �k�l�_�g�h�a�Z�� �M�<�:�� �\�� �b�k�k�e�_�^�m�_�f�h�c��

�g�Z�f�b�� �d�h�]�h�j�l�_�� �k�h�k�l�Z�\�b�e�Z�� ���������� �������� �k�e�m�q�Z�y�� �b�a�� ���������� �i�Z�p�b�_�g�l�h�\������ �K�l�Z�l�b�k�l�b�q�_�k�d�b��

�a�g�Z�q�b�f�u�f�b���i�j�_�^�b�d�l�h�j�Z�f�b���j�Z�a�\�b�l�b�y���^�Z�g�g�h�]�h���h�k�e�h�`�g�_�g�b�y���y�\�e�y�e�b�k�v���B�F�L���i�Z�p�b�_�g�l�Z��

�•���������� �d�]���f2 ���H�R� ������������ �������>�B���� ��������-�������������� �S� ���������������� �h�[�t�_�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c��

�d�j�h�\�h�i�h�l�_�j�b�� �!���������� �f�e�� ���H�R� ������������ �������>�B���� ��������-�������������� �S�������������������� �g�Z�e�b�q�b�_��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b �M�<�:�� ���H�R� ������������ �������>�B���� ��������-�������������� �S� �������������� �b�� �k�j�h�d��

�d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �!������ �^�g�_�c�� ���H�R� ������������ �������>�B���� ��������-17,3; 

�S�������������������� �G�Z�i�j�h�l�b�\���� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c�� �h�i�_�j�Z�l�b�\�g�u�c�� �^�h�k�l�m�i�� ���H�R� ������������

�������>�B���� ��������-������������ �S� �������������� �b�� �h�[�t�_�f�� �I�@�� �������� �k�f3 ���H�R� ������������ �������>�B���� ������1-0,93; 

�S� ������������ �^�h�k�l�h�\�_�j�g�h�� �k�g�b�`�Z�e�b�� �\�_�j�h�y�l�g�h�k�l�v�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y����

�B�g�l�_�j�i�j�_�l�b�j�m�y�� �i�h�e�m�q�_�g�g�u�_�� �^�Z�g�g�u�_���� �f�h�`�g�h�� �m�l�\�_�j�`�^�Z�l�v���� �q�l�h�� �k�h�a�^�Z�g�b�_��
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�l�m�q�g�h�]�h�� �i�Z�p�b�_�g�l�Z�� �k�� �]�e�m�[�h�d�b�f�� �l�Z�a�h�f�� �b�� �[�h�e�v�r�h�c�� �I�@�� �\�� �m�k�e�h�\�b�y�o�� �f�Z�k�k�b�\�g�h�c��

�d�j�h�\�h�i�h�l�_�j�b���w�l�h���g�Z�k�l�h�y�s�_�_���b�k�i�u�l�Z�g�b�_���^�e�y���o�b�j�m�j�]�Z���b���i�Z�p�b�_�g�l�Z�����K�h�a�^�Z�g�b�_���o�h�j�h�r�h��

�Z�^�Z�i�l�b�j�h�\�Z�g�g�h�]�h�� �M�<�:�� �\�� �k�l�h�e�v�� �l�y�`�_�e�u�o�� �h�[�k�l�h�y�l�_�e�v�k�l�\�Z�o���� �[�_�a�� �^�h�e�`�g�h�c��

�\�b�a�m�Z�e�b�a�Z�p�b�b���� �d�j�Z�c�g�_�� �g�_�m�^�h�[�g�u�c�� �b�� �m�y�a�\�b�f�u�c�� �w�l�Z�i���� �]�j�h�a�y�s�b�c�� �j�Z�a�\�b�l�b�_�f��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �b�� �k�l�_�g�h�a�Z���� �:�g�Z�e�b�a�b�j�m�y�� �q�Z�k�l�h�l�m�� �j�Z�a�\�b�l�b�y��
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�w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �^�h�k�l�m�i�Z�� �b�� �m�f�_�g�v�r�_�g�b�y�� �q�b�k�e�Z�� �d�j�h�\�h�l�_�q�_�g�b�c�� �k��

�g�_�h�[�o�h�^�b�f�h�k�l�v�x���]�_�f�h�l�j�Z�g�k�n�m�a�b�c���\���o�h�^�_���J�I�W���� 

�G�Z���k�_�]�h�^�g�y�r�g�b�c���^�_�g�v���g�_���\�u�j�Z�[�h�l�Z�g���_�^�b�g�u�c���Z�e�]�h�j�b�l�f���e�_�q�_�g�b�y���i�_�j�\�b�q�g�h�]�h���b��

�j�_�p�b�^�b�\�g�h�]�h�� �k�l�_�g�h�a�Z�� �M�<�:�� �i�h�k�e�_�� �i�_�j�_�g�_�k�_�g�g�h�c�� �J�I�W���� �;�h�e�v�r�b�g�k�l�\�h�� �Z�\�l�h�j�h�\�� �g�_��

�j�_�d�h�f�_�g�^�m�x�l���[�Z�e�e�h�g�g�m�x���^�b�e�Z�l�Z�p�b�x���b���[�m�`�b�j�h�\�Z�g�b�_���j�m�[�p�h�\�h�]�h���k�m�`�_�g�b�y���m�j�_�l�j�u���\��

�d�Z�q�_�k�l�\�_�� �i�_�j�\�h�c�� �e�b�g�b�b�� �l�_�j�Z�i�b�b�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �\�\�b�^�m�� �b�o�� �g�b�a�d�h�c��

�w�n�n�_�d�l�b�\�g�h�k�l�b���� �<�� �g�Z�r�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �i�j�h�p�_�g�l�� �m�k�i�_�r�g�h�]�h�� �j�_�a�m�e�v�l�Z�l�Z�� �i�h�k�e�_��

�[�m�`�b�j�h�\�Z�g�b�y�� �m�j�_�l�j�u�� �k�h�k�l�Z�\�b�e�� ������������ �A�g�Z�q�b�f�h�� �\�u�r�_�� �h�d�Z�a�Z�e�Z�k�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v��

�w�g�^�h�k�d�h�i�b�q�_�k�d�b�o���\�f�_�r�Z�l�_�e�v�k�l�\���± �������������b���������������i�h�k�e�_���i�_�j�\�h�c���i�j�h�p�_�^�m�j�u���b��������������

�b�� ������������ �i�h�k�e�_�� �i�h�\�l�h�j�g�u�o�� �l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�u�o�� �j�_�a�_�d�p�b�c�� �a�h�g�u�� �Z�g�Z�k�l�h�f�h�a�Z�� �b��

�]�h�e�v�f�b�_�\�h�c���e�Z�a�_�j�g�h�c���m�j�_�l�j�h�l�h�f�b�b�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�����;�h�e�v�r�b�g�k�l�\�h���b�k�k�e�_�^�h�\�Z�l�_�e�_�c��

�l�Z�d�`�_�� �k�o�h�^�y�l�k�y�� �\�h�� �f�g�_�g�b�b�� �h�� �\�u�k�h�d�h�c�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �w�g�^�h�k�d�h�i�b�q�_�k�d�b�o��

�l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�u�o�� �f�_�l�h�^�b�d���� �\�� �l�h�f�� �q�b�k�e�_�� �i�h�\�l�h�j�g�u�o�� �i�j�b�� �j�_�p�b�^�b�\�g�h�f �l�_�q�_�g�b�b��

[257, 316�@���� �G�_�k�f�h�l�j�y�� �g�Z�� �\�u�k�h�d�b�c�� �i�j�h�p�_�g�l�� �m�k�i�_�o�Z�� �\�� �m�k�l�j�Z�g�_�g�b�b�� �h�[�k�l�j�m�d�l�b�\�g�h�c��

�k�b�f�i�l�h�f�Z�l�b�d�b���� �i�h�k�e�_�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �a�Z�q�Z�k�l�m�x�� �j�Z�a�\�b�\�Z�_�l�k�y��

�g�_�^�_�j�`�Z�g�b�_�� �f�h�q�b�� �\�\�b�^�m�� �^�b�k�n�m�g�d�p�b�b�� �k�n�b�g�d�l�_�j�g�h�]�h�� �Z�i�i�Z�j�Z�l�Z�� �m�j�_�l�j�u����

�< �b�k�k�e�_�^�h�\�Z�g�b�b�� �B���:���� �J�_�\�u�� �i�h�k�e�_�� �w�g�^�h�k�d�h�i�b�q�_�k�d�h�c�� �d�h�j�j�_�d�p�b�b�� �k�l�_�g�h�a�Z�� �M�<�:��

�g�_�^�_�j�`�Z�g�b�_�� �h�l�f�_�q�_�g�h�� �m�� ������������ �[�h�e�v�g�u�o���� �i�j�b�� �w�l�h�f�� �b�g�d�h�g�l�b�g�_�g�p�b�y�� �G�H�� �Q�R�Y�R��

�j�Z�a�\�b�e�Z�k�v�� �m�� ������������ �i�Z�p�b�_�g�l�h�\�� �>60�@���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �h�k�g�h�\�g�h�_�� �\�g�b�f�Z�g�b�_�� �^�h�e�`�g�h��

�m�^�_�e�y�l�v�k�y�� �i�j�h�n�b�e�Z�d�l�b�d�_�� �\�h�a�g�b�d�g�h�\�_�g�b�y�� �k�l�_�g�h�a�Z�� �M�<�:�� �i�m�l�_�f�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y��

�o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b���� �f�b�g�b�f�b�a�Z�p�b�b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b�� �b��

�m�e�m�q�r�_�g�b�y���\�b�a�m�Z�e�b�a�Z�p�b�b���i�j�b���k�h�i�h�k�l�Z�\�e�_�g�b�b���d�j�Z�_�\���Z�g�Z�k�l�h�f�h�a�Z�����<���k�e�m�q�Z�_���\�u�k�h�d�h�]�h��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �p�_�e�_�k�h�h�[�j�Z�a�g�h��

�i�j�_�\�_�g�l�b�\�g�h�_���k�l�_�g�l�b�j�h�\�Z�g�b�_���f�h�q�_�l�h�q�g�b�d�h�\���h�^�g�h�i�_�l�e�_�\�u�f�b�� �g�Z�j�m�`�g�u�f�b���k�l�_�g�l�Z�f�b��

�k�� �p�_�e�v�x�� �k�h�a�^�Z�g�b�y�� �©�k�m�o�h�]�h�ª�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �I�j�b�� �\�h�a�g�b�d�g�h�\�_�g�b�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �Z�g�Z�k�l�h�f�h�a�Z�� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �k�e�_�^�m�_�l�� �j�Z�a�m�f�g�h��

�k�h�d�j�Z�s�Z�l�v�� �i�_�j�b�h�^�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �i�m�l�_�f�� �k�\�h�_�\�j�_�f�_�g�g�h�]�h��

�^�j�_�g�b�j�h�\�Z�g�b�y���f�h�q�_�\�u�o���i�m�l�_�c���g�Z�j�m�`�g�u�f�b���f�h�q�_�l�h�q�g�b�d�h�\�u�f�b���k�l�_�g�l�Z�f�b�� 
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 �J�Z�k�r�b�j�_�g�b�_�� �i�h�d�Z�a�Z�g�b�c �d�� �o�b�j�m�j�]�b�q�_�k�d�h�f�m�� �e�_�q�_�g�b�x�� �[�h�e�v�g�u�o�� �J�I�@�� �g�Z��

�k�h�\�j�_�f�_�g�g�h�f�� �w�l�Z�i�_�� �i�j�b�\�_�e�h�� �d�� �b�a�f�_�g�_�g�b�x�� �h�[�s�_�c�� �k�l�j�m�d�l�m�j�u�� �h�k�e�h�`�g�_�g�b�c����

�G�Z�i�j�b�f�_�j����A�����2�O�L�Y�H�U�R���H�W���D�O�����\���k�\�h�_�f���b�k�k�e�_�^�h�\�Z�g�b�b���k�h�h�[�s�Z�_�l�����q�l�h���b�a���������j�Z�a�\�b�\�r�b�o�k�y��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� ���� ���������� �k�e�m�q�Z�y�� �h�l�g�_�k�_�g�u�� �d�� �Z�g�_�k�l�_�a�b�h�e�h�]�b�q�_�k�d�b�f��

�h�k�e�h�`�g�_�g�b�y�f���� ������ ������������ �\�h�a�g�b�d�e�b�� �g�Z�� �w�l�Z�i�_�� �j�Z�k�r�b�j�_�g�g�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �b��

22 (58%) �± �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b [87]���� �<�� �g�Z�r�_�f��

�b�k�k�e�_�^�h�\�Z�g�b�b�� �g�Z�� �^�h�e�x�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�o�� �k��

�\�u�i�h�e�g�_�g�b�_�f�� �a�Z�[�j�x�r�b�g�g�h-�l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b�� �i�j�b�r�e�h�k�v�� ������������ �k�e�m�q�Z�_�\���� �Z��

�h�[�s�Z�y���q�Z�k�l�h�l�Z���e�b�f�n�h�]�_�g�g�u�o���h�k�e�h�`�g�_�g�b�c���i�h�k�e�_���J�I�W���k�h�k�l�Z�\�b�e�Z���������������G�_�k�f�h�l�j�y���g�Z��

�h�l�k�m�l�k�l�\�b�_�� �_�^�b�g�h�]�h�� �f�g�_�g�b�y�� �h�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �b�� �d�e�b�g�b�q�_�k�d�h�c�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�b��

�\�u�i�h�e�g�_�g�b�y�� �j�Z�k�r�b�j�_�g�g�u�o�� �e�b�f�n�h�^�b�k�k�_�d�p�b�c�� �m�� �i�Z�p�b�_�g�l�h�\�� �j�Z�a�e�b�q�g�u�o�� �]�j�m�i�i��

�j�b�k�d�Z �i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y���� �q�b�k�e�h�� �l�Z�d�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\�� �g�_�m�d�e�h�g�g�h�� �m�\�_�e�b�q�b�\�Z�_�l�k�y��

[159, 180, 332�@���� �D�Z�d�� �k�e�_�^�k�l�\�b�_���� �h�l�f�_�q�_�g�� �a�g�Z�q�b�l�_�e�v�g�u�c�� �j�h�k�l�� �q�b�k�e�Z��

�i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c���� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �h�i�_�j�Z�p�b�b�� �b�� �d�h�c�d�h-�^�g�y����

�q�Z�k�l�h�l�u�� �i�h�\�l�h�j�g�u�o�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�c�� �b�� �h�i�_�j�Z�l�b�\�g�u�o�� �\�f�_�r�Z�l�_�e�v�k�l�\�� �>52, 137]. 

�< �b�k�k�e�_�^�m�_�f�h�c�� �g�Z�f�b�� �d�h�]�h�j�l�_�� �[�h�e�v�g�u�o�� �\�� ������ �������������� �k�e�m�q�Z�y�o�� �g�Z�[�e�x�^�Z�e�h�k�v��

�n�h�j�f�b�j�h�\�Z�g�b�_���e�b�f�n�Z�l�b�q�_�k�d�b�o���d�b�k�l������������������������ �± �k�b�f�i�l�h�f�Z�l�b�q�_�k�d�b�_���b���������������������� �± 

�[�_�k�k�b�f�i�l�h�f�g�u�_�� �e�b�f�n�h�p�_�e�_������ �m�� ������ �������������� �i�Z�p�b�_�g�l�h�\�� �j�Z�a�\�b�e�Z�k�v�� �^�e�b�l�_�e�v�g�Z�y��

�e�b�f�n�h�j�_�y�� �b�� �m�� ������ �������������� �[�h�e�v�g�u�o�� �± �e�b�f�n�h�k�l�Z�a�� �g�Z�j�m�`�g�u�o�� �i�h�e�h�\�u�o�� �h�j�]�Z�g�h�\�� �b��

�g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c���� �K�l�Z�l�b�k�l�b�q�_�k�d�b�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�f�b�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�b��

�n�Z�d�l�h�j�Z�f�b���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�f�b�� �k�� �j�b�k�d�h�f�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�c�� �]�j�m�i�i�u�� �h�k�e�h�`�g�_�g�b�c����
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�h�l�g�h�r�_�g�b�b�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b�� �>117, 178�@���� �:�� �j�y�^�� �Z�\�l�h�j�h�\��

�k�k�u�e�Z�x�l�k�y�� �g�Z�� �m�\�_�e�b�q�_�g�b�_�� �q�b�k�e�Z�� �h�[�g�Z�j�m�`�_�g�b�y�� �r�_�_�q�g�h�]�h�� �I�O�D�� �b�� �g�_�� �j�_�d�h�f�_�g�^�m�x�l��

�^�Z�g�g�m�x�� �f�_�l�h�^�b�d�m�� �>323, 352�@���� �J�_�a�m�e�v�l�Z�l�u�� �g�Z�r�_�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �i�h�k�\�y�s�_�g�g�h�]�h��

�h�p�_�g�d�_�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �i�j�b�f�_�g�_�g�b�y�� �f�_�l�h�^�b�d�b�� �k�h�o�j�Z�g�_�g�b�y�� �r�_�c�d�b��

�f�h�q�_�\�h�]�h���i�m�a�u�j�y�����h�k�g�h�\�u�\�Z�x�l�k�y���g�Z���d�h�f�i�e�_�d�k�g�h�f���Z�g�Z�e�b�a�_���o�b�j�m�j�]�b�q�_�k�d�h�]�h���e�_�q�_�g�b�y��

�������� �i�Z�p�b�_�g�l�h�\�� �k�� �f�_�^�b�Z�g�h�c�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �g�Z�[�e�x�^�_�g�b�y�� �[�h�e�_�_�� ������ �f�_�k�y�p�_�\����

�K�h�]�e�Z�k�g�h���i�h�e�m�q�_�g�g�u�f���^�Z�g�g�u�f���\���]�j�m�i�i�_���[�h�e�v�g�u�o���k���k�h�o�j�Z�g�_�g�g�h�c���r�_�c�d�h�c���f�h�q�_�\�h�]�h��

�i�m�a�u�j�y���h�l�f�_�q�_�g�h���[�h�e�_�_���j�Z�g�g�_�_���\�h�k�k�l�Z�g�h�\�e�_�g�b�_���n�m�g�d�p�b�b �m�^�_�j�`�Z�g�b�y���f�h�q�b �± �q�_�j�_�a������

�f�_�k�y�p�Z�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �i�h�e�g�h�k�l�v�x�� �d�h�g�l�b�g�_�g�l�u�� ������������ �i�Z�p�b�_�g�l�h�\��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �]�j�m�i�i�u�� �i�j�h�l�b�\�� ������������ �\�� �]�j�m�i�i�_�� �d�h�g�l�j�h�e�y���� �S� ������������ �L�Z�d�`�_��
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�m �^�Z�g�g�u�o�� �[�h�e�v�g�u�o�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�h�� �j�_�`�_�� �j�Z�a�\�b�\�Z�_�l�k�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v��

�M�<�:�����H�J� �������������������>�B������������-�������������S�����������������<�f�_�k�l�_���k���l�_�f�����g�_���h�l�f�_�q�_�g�h���m�\�_�e�b�q�_�g�b�y��

�q�Z�k�l�h�l�u�� �\�u�y�\�e�_�g�b�y�� �I�O�D���� �\�� �l�h�f�� �q�b�k�e�_�� �\�� �h�[�e�Z�k�l�b�� �h�k�g�h�\�Z�g�b�y�� �I�@�� ���S�!�������������� �b��

�k�g�b�`�_�g�b�y�� �h�g�d�h�e�h�]�b�q�_�k�d�h�c�� �\�u�`�b�\�Z�_�f�h�k�l�b�� ����-�e�_�l�g�y�y�� �;�J�<�� �k�h�k�l�Z�\�b�e�Z�� ���������“���������� �b��

���������“�����������\���b�k�k�e�_�^�m�_�f�h�c���b���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�Z�o�����k�h�h�l�\�_�l�k�l�\�_�g�g�h, p log-�U�D�Q�N���l�_�k�l��

=0,62). 

�>�Z�g�g�u�c�� �k�i�h�k�h�[�� �i�j�Z�d�l�b�q�_�k�d�b�� �g�_�� �j�_�Z�e�b�a�m�_�f�� �i�j�b�� �g�Z�e�b�q�b�b�� �m�\�_�e�b�q�_�g�g�h�c��

�k�j�_�^�g�_�c�� �^�h�e�b�� �I�@���� �\�^�Z�x�s�_�c�k�y�� �\�� �i�j�h�k�\�_�l�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �b�e�b�� �\�k�e�_�^�k�l�\�b�_�� �j�Z�g�_�_��

�i�_�j�_�g�_�k�_�g�g�u�o�� �h�i�_�j�Z�l�b�\�g�u�o�� �\�f�_�r�Z�l�_�e�v�k�l�\���� �l�Z�d�b�o�� �d�Z�d�� �L�M�J�I�� �b�e�b�� �Z�^�_�g�h�f�w�d�l�h�f�b�y����

�D�Z�d�� �[�u�e�h�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�h�� �\�� �g�Z�k�l�h�y�s�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �j�Z�g�_�_���� �b�a�f�_�g�_�g�g�Z�y��

�g�h�j�f�Z�e�v�g�Z�y�� �Z�g�Z�l�h�f�b�y�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �y�\�e�y�_�l�k�y�� �h�k�g�h�\�g�u�f��

�g�_�[�e�Z�]�h�i�j�b�y�l�g�u�f�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�� �n�Z�d�l�h�j�h�f�� �j�b�k�d�Z�� �i�h�\�j�_�`�^�_�g�b�y�� �m�k�l�v�_�\��

�f�h�q�_�l�h�q�g�b�d�h�\���b���j�Z�a�\�b�l�b�y���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���b���b�e�b��

�k�l�_�g�h�a�Z�� �M�<�:���� �<�� �k�e�m�q�Z�_�� �`�_�� �k�h�o�j�Z�g�_�g�b�y�� �r�_�c�d�b�� �b�� �\�g�m�l�j�_�g�g�_�]�h�� �m�j�_�l�j�Z�e�v�g�h�]�h��

�k�n�b�g�d�l�_�j�Z�� �g�Z�d�h�i�b�l�_�e�v�g�Z�y�� �n�m�g�d�p�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �h�k�l�Z�_�l�k�y�� �b�g�l�Z�d�l�g�h�c���� �g�_��

�l�j�_�[�m�_�l�k�y�� �i�j�h�\�_�^�_�g�b�y�� �_�_�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �b�� �e�_�]�q�_�� �h�k�m�s�_�k�l�\�b�l�v�� �g�Z�^�_�`�g�m�x��

�Z�^�Z�i�l�Z�p�b�x�� �d�j�Z�_�\�� �n�h�j�f�b�j�m�_�f�h�]�h�� �M�<�:�� �k�� �f�b�g�b�f�Z�e�v�g�u�f�b�� �j�b�k�d�Z�f�b�� �w�d�k�l�j�Z�\�Z�a�Z�p�b�b��

�f�h�q�b���� �<�k�_�� �w�l�h�� �a�Z�d�h�g�h�f�_�j�g�h�� �i�j�b�\�h�^�b�l�� �d�� �k�g�b�`�_�g�b�x�� �q�b�k�e�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c���b���[�h�e�_�_���j�Z�g�g�_�f�m���\�h�k�k�l�Z�g�h�\�e�_�g�b�x���d�h�g�l�b�g�_�g�l�g�h�c���n�m�g�d�p�b�b���� 

�I�j�b�� �e�x�[�h�f�� �k�h�o�j�Z�g�_�g�b�b�� �[�e�b�`�Z�c�r�b�o�� �i�_�j�b�i�j�h�k�l�Z�l�b�q�_�k�d�b�o�� �l�d�Z�g�_�c�� �f�h�`�g�h��

�h�`�b�^�Z�l�v�� �\�u�y�\�e�_�g�b�_�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h�� �I�O�D�� �d�Z�d�� �i�j�b�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �l�_�o�g�b�d�_��

�h�i�_�j�Z�p�b�b���� �l�Z�d�� �b�� �i�j�b�� �k�h�o�j�Z�g�_�g�b�b�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �<�f�_�k�l�_�� �k�� �l�_�f����

�Z�^�_�d�\�Z�l�g�h�_�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�_�� �k�l�Z�^�b�j�h�\�Z�g�b�_���� �h�k�g�h�\�Z�g�g�h�_�� �g�Z�� �j�_�a�m�e�v�l�Z�l�Z�o��

�d�h�f�i�e�_�d�k�g�h�]�h�� �h�[�k�e�_�^�h�\�Z�g�b�y�� �i�Z�p�b�_�g�l�Z���� �i�h�a�\�h�e�y�_�l�� �h�k�m�s�_�k�l�\�b�l�v�� �j�Z�a�m�f�g�h�_��

�i�e�Z�g�b�j�h�\�Z�g�b�_���h�[�t�_�f�Z �b���o�h�^�Z���h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z�����G�Z�e�b�q�b�_���h�i�m�o�h�e�b���I�@��

�\���h�[�e�Z�k�l�b���_�_���h�k�g�h�\�Z�g�b�y���k���i�j�b�a�g�Z�d�Z�f�b���b�g�l�b�f�g�h�]�h���i�j�b�e�_�]�Z�g�b�y���b�e�b���b�g�\�Z�a�b�b���\���r�_�c�d�m��

�i�m�a�u�j�y�� �i�h�� �^�Z�g�g�u�f�� �h�[�t�_�d�l�b�\�g�u�o�� �f�_�l�h�^�h�\�� �h�[�k�e�_�^�h�\�Z�g�b�y�� �y�\�e�y�_�l�k�y�� �^�h�k�l�Z�l�h�q�g�u�f��

�h�k�g�h�\�Z�g�b�_�f���^�e�y���[�h�e�_�_���r�b�j�h�d�h�]�h���b�k�k�_�q�_�g�b�y���^�Z�g�g�h�c���h�[�e�Z�k�l�b���k���h�k�h�a�g�Z�g�g�u�f���h�l�d�Z�a�h�f��

�h�l�� �\�u�i�h�e�g�_�g�b�y�� �r�_�c�d�h�k�[�_�j�_�]�Z�x�s�_�c�� �f�_�l�h�^�b�d�b���� �J�Z�p�b�h�g�Z�e�v�g�u�c�� �i�h�^�o�h�^�� �i�j�b��

�i�e�Z�g�b�j�h�\�Z�g�b�b�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �h�i�_�j�Z�p�b�b���� �h�k�g�h�\�Z�g�g�u�c�� �g�Z�� �\�k�_�k�l�h�j�h�g�g�_�f��



250 
 
�Z�g�Z�e�b�a�_�� �b�f�_�x�s�b�o�k�y�� �d�e�b�g�b�q�_�k�d�b�o�� �b�� �^�b�Z�]�g�h�k�l�b�q�_�k�d�b�o�� �^�Z�g�g�u�o���� �y�\�e�y�_�l�k�y�� �a�Z�e�h�]�h�f��

�m�k�i�_�r�g�h�]�h���b���[�_�a�h�i�Z�k�g�h�]�h �\�u�i�h�e�g�_�g�b�y���h�k�g�h�\�g�u�o���w�l�Z�i�h�\���J�I�W���� 

�?�s�_�� �[�h�e�_�_�� �g�_�h�^�g�h�a�g�Z�q�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �k�j�Z�\�g�b�l�_�e�v�g�u�_��

�b�k�k�e�_�^�h�\�Z�g�b�y���� �g�Z�i�j�Z�\�e�_�g�g�u�_�� �g�Z�� �h�p�_�g�d�m�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y��

�p�_�e�h�k�l�g�h�k�l�b�� �f�u�r�_�q�g�h-�n�Z�k�p�b�Z�e�v�g�h�]�h�� �Z�i�i�Z�j�Z�l�Z�� �^�b�Z�n�j�Z�]�f�u�� �l�Z�a�Z���� �F�g�h�]�b�_�� �Z�\�l�h�j�u����

�h�k�h�[�_�g�g�h�� �\�� �j�Z�g�g�b�o�� �j�Z�[�h�l�Z�o���� �i�h�e�Z�]�Z�x�l���� �q�l�h�� �l�h�l�Z�e�v�g�Z�y�� �l�Z�a�h�\�Z�y�� �j�_�d�h�g�k�l�j�m�d�p�b�y�� �k��

�`�_�k�l�d�h�c�� �n�b�d�k�Z�p�b�_�c�� �i�m�a�u�j�g�h�m�j�_�l�j�Z�e�v�g�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �\�� �_�]�h�� �\�_�g�l�j�Z�e�v�g�u�o�� �b��

�^�h�j�a�Z�e�v�g�u�o�� �q�Z�k�l�y�o�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �j�y�^�� �©�[�b�h�f�_�o�Z�g�b�q�_�k�d�b�o�ª�� �i�j�_�b�f�m�s�_�k�l�\�� �b��

�i�j�b�\�h�^�b�l�� �d�� �[�h�e�_�_�� �j�Z�g�g�_�f�m�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�x�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b�� �>59, 93, 346]. 

�F�_�l�h�^�b�d�Z�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �r�\�h�f�� �5�R�F�F�R�� �k�g�b�`�Z�_�l�� �g�Z�l�y�`�_�g�b�_�� �l�d�Z�g�_�c�� �i�h�� �a�Z�^�g�_�c��

�i�h�e�m�h�d�j�m�`�g�h�k�l�b�� �b�� �m�e�m�q�r�Z�_�l�� �Z�i�i�j�h�d�k�b�f�Z�p�b�x�� �d�j�Z�_�\�� �n�h�j�f�b�j�m�_�f�h�]�h�� �M�<�:�� �>253]. 

�< �k�\�h�x�� �h�q�_�j�_�^�v���� �i�_�j�_�^�g�y�y�� �k�m�k�i�_�g�a�b�y���� �b�f�b�l�b�j�m�y�� �g�h�j�f�Z�e�v�g�m�x�� �n�m�g�d�p�b�x��

�i�m�[�h�\�_�a�b�d�Z�e�v�g�h�c�� �b�� �i�m�[�h�i�j�h�k�l�Z�l�b�q�_�k�d�b�o�� �k�\�y�a�h�d���� �m�f�_�g�v�r�Z�_�l�� �d�Z�m�^�Z�e�v�g�u�c�� �i�j�h�e�Z�i�k��

�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �h�[�_�k�i�_�q�b�\�Z�y�� �g�Z�^�_�`�g�m�x�� �n�b�d�k�Z�p�b�x�� �i�h�k�e�_�^�g�_�]�h�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_��

�f�Z�e�h�]�h���l�Z�a�Z���>248]. 

�<�f�_�k�l�_�� �k�� �l�_�f���� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �d�e�b�g�b�q�_�k�d�h�]�h�� �i�j�b�f�_�g�_�g�b�y�� �^�Z�g�g�u�o�� �f�_�l�h�^�b�d��

�y�\�e�y�_�l�k�y���� �i�h�� �^�Z�g�g�u�f�� �f�g�h�]�h�q�b�k�e�_�g�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �\�_�k�v�f�Z�� �\�Z�j�b�Z�[�_�e�v�g�h�c��

[181, 189, 255�@�����K�m�s�_�k�l�\�m�x�s�b�_���k�i�h�k�h�[�u�����g�Z�i�j�Z�\�e�_�g�g�u�_���g�Z���j�_�Z�e�b�a�Z�p�b�x���h�i�b�k�Z�g�g�u�o��

�w�l�Z�i�h�\���� �^�_�f�h�g�k�l�j�b�j�m�x�l�� �g�_�h�^�g�h�a�g�Z�q�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �d�Z�d�� �\�\�b�^�m�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�o��

�h�k�h�[�_�g�g�h�k�l�_�c���l�_�o�g�b�q�_�k�d�h�]�h���b�k�i�h�e�g�_�g�b�y�����l�Z�d���b���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�]�h���h�i�u�l�Z���o�b�j�m�j�]�Z����

�I�j�b�� �w�l�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�k�\�y�s�_�g�g�u�_�� �h�p�_�g�d�_�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �b�k�o�h�^�h�\��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �]�_�l�_�j�h�]�_�g�g�u���� �b�k�i�h�e�v�a�m�x�l�� �j�Z�a�g�u�_�� �f�_�l�h�^�b�d�b�� �b�� �d�j�b�l�_�j�b�b�� �h�p�_�g�d�b��

�w�n�n�_�d�l�b�\�g�h�k�l�b���b���q�Z�k�l�h���g�_���^�Z�x�l���\�k�_�c���i�h�e�g�h�l�u���b�g�n�h�j�f�Z�p�b�b�� 

�<�� �g�Z�k�l�h�y�s�_�c�� �j�Z�[�h�l�_�� �k�� �p�_�e�v�x�� �k�j�Z�\�g�b�l�_�e�v�g�h�c�� �h�p�_�g�d�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b��

�[�_�a�h�i�Z�k�g�h�k�l�b�� �i�j�b�f�_�g�_�g�b�y�� �j�Z�a�e�b�q�g�u�o�� �f�_�l�h�^�b�d�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �n�Z�k�p�b�Z�e�v�g�h-

�f�u�r�_�q�g�h�]�h���Z�i�i�Z�j�Z�l�Z���f�Z�e�h�]�h���l�Z�a�Z���k�n�h�j�f�b�j�h�\�Z�g�u���l�j�b���k�l�Z�l�b�k�l�b�q�_�k�d�b���k�h�i�h�k�l�Z�\�b�f�u�_��

�]�j�m�i�i�u�� �[�h�e�v�g�u�o���� �<�� �d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�_���� �k�h�k�l�h�y�s�_�c�� �b�a�� ������ �i�Z�p�b�_�g�l�Z����

�n�h�j�f�b�j�h�\�Z�g�b�_�� �M�<�:�� �h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �f�_�`�^�m�� �f�h�q�_�\�u�f�� �i�m�a�u�j�_�f�� �b�� �f�_�f�[�j�Z�g�h�a�g�h�c��

�q�Z�k�l�v�x�� �m�j�_�l�j�u�� �[�_�a�� �g�Z�e�h�`�_�g�b�y�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �i�_�j�b�m�j�_�l�j�Z�e�v�g�u�o��

�k�l�Z�[�b�e�b�a�b�j�m�x�s�b�o���b�e�b���m�d�j�_�i�e�y�x�s�b�o���r�\�h�\�����<���]�j�m�i�i�_���a�Z�^�g�_�c���j�_�d�h�g�k�l�j�m�d�p�b�b����n=54 
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�i�Z�p�b�_�g�l�Z���� �\�u�i�h�e�g�y�e�h�k�v�� �g�Z�e�h�`�_�g�b�y�� �h�^�g�h�j�y�^�g�h�]�h�� �r�\�Z�� �f�_�`�^�m�� �h�k�l�Z�l�d�Z�f�b�� �n�Z�k�p�b�b��

�>�_�g�h�g�\�b�e�v�_���� �a�Z�^�g�_�c�� �k�l�_�g�d�h�c�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�� �j�_�d�l�h�m�j�_�l�j�Z�e�v�g�h�c�� �f�u�r�p�_�c���� �B�� �\��

�]�j�m�i�i�_���i�h�e�g�h�c���j�_�d�h�g�k�l�j�m�d�p�b�b����n� �������i�Z�p�b�_�g�l�h�\�����\���^�h�i�h�e�g�_�g�b�_���d���\�u�r�_�m�d�Z�a�Z�g�g�h�f�m��

�f�Z�g�_�\�j�m�� �i�j�h�\�h�^�b�e�h�k�v�� �i�h�^�r�b�\�Z�g�b�_�� �k�l�_�g�h�d�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �d�� �h�k�l�Z�l�d�Z�f��

�w�g�^�h�i�_�e�v�\�b�d�Z�e�v�g�h�c�� �n�Z�k�p�b�b�� �b�� �e�Z�l�_�j�Z�e�v�g�u�f�� �k�l�_�g�d�Z�f�� �l�Z�a�Z�� �\�� �h�[�e�Z�k�l�b�� �k�m�o�h�`�b�e�v�g�h�c��

�^�m�]�b���� �B�k�o�h�^�y�� �b�a�� �i�h�e�m�q�_�g�g�u�o�� �^�Z�g�g�u�o���� �\�u�i�h�e�g�_�g�b�_�� �b�a�h�e�b�j�h�\�Z�g�g�h�c�� �a�Z�^�g�_�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b�� �g�_�� �i�j�b�\�h�^�b�e�h�� �d�� �m�e�m�q�r�_�g�b�x�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�o��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �b�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �b�� �[�u�e�h�� �k�h�i�h�k�l�Z�\�b�f�h�� �k��

�d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�h�c���� �G�Z�i�j�h�l�b�\���� �i�h�e�g�Z�y�� �i�_�j�_�^�g�_�a�Z�^�g�y�y�� �k�m�k�i�_�g�a�b�y�� �M�<�:��

�i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�Z�� �^�h�k�l�h�\�_�j�g�u�_�� �i�j�_�b�f�m�s�_�k�l�\�Z�� �d�Z�d�� �\�� �k�g�b�`�_�g�b�b�� �j�b�k�d�Z��

�\�h�a�g�b�d�g�h�\�_�g�b�y���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:�����H�J� �������������������>�B������������-0,95; p� ���������������l�Z�d��

�b�� �\�� �k�d�h�j�h�k�l�b�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �i�h�e�g�h�c�� �d�h�g�l�b�g�_�g�p�b�b�� �i�h�k�e�_�� �J�I�W�� �������������� �q�_�j�_�a��

3 �f�_�k�y�p�Z���i�j�h�l�b�\���������������\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_����p<0,05). 

�P�_�e�v�x�� �\�u�i�h�e�g�_�g�b�y�� �a�Z�^�g�_�c�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �y�\�e�y�_�l�k�y�� �f�Z�d�k�b�f�Z�e�v�g�h�_��

�k�[�e�b�`�_�g�b�_�� �d�j�Z�_�\�� �k�e�b�a�b�k�l�u�o�� �h�[�h�e�h�q�_�d�� �m�j�_�l�j�u�� �b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y���� �q�l�h�� �i�h�a�\�h�e�y�_�l��

�k�g�b�a�b�l�v�� �g�Z�l�y�`�_�g�b�_�� �l�d�Z�g�_�c�� �\�� �h�[�e�Z�k�l�b�� �Z�g�Z�k�l�h�f�h�a�Z�� �b�� �i�h�l�_�g�p�b�Z�e�v�g�h�� �m�f�_�g�v�r�b�l�v��

�\�_�j�h�y�l�g�h�k�l�v���j�Z�a�\�b�l�b�y���_�]�h���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���i�h���a�Z�^�g�_�c���i�h�e�m�h�d�j�m�`�g�h�k�l�b�����<�f�_�k�l�_���k��

�l�_�f���� �^�Z�g�g�u�c�� �i�h�^�o�h�^�� �g�_�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �i�h�e�g�h�c�� �k�l�Z�[�b�e�b�a�Z�p�b�b�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h��

�d�h�f�i�e�_�d�k�Z���� �k�h�o�j�Z�g�y�y�� �_�]�h�� �]�b�i�_�j�f�h�[�b�e�v�g�h�k�l�v�� �\�� �m�k�e�h�\�b�y�o�� �g�Z�j�m�r�_�g�g�h�c�� �g�h�j�f�Z�e�v�g�h�c��

�Z�g�Z�l�h�f�b�b�� �i�h�^�^�_�j�`�b�\�Z�x�s�_�]�h�� �n�Z�k�p�b�Z�e�v�g�h-�f�u�r�_�q�g�h�]�h�� �Z�i�i�Z�j�Z�l�Z�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y����

�>�h�i�h�e�g�b�l�_�e�v�g�h�_�� �\�u�i�h�e�g�_�g�b�_�� �i�_�j�_�^�g�_�c�� �k�m�k�i�_�g�a�b�b�� �b�� �i�j�b�a�\�Z�g�h�� �m�k�l�j�Z�g�b�l�v�� �^�Z�g�g�u�c��

�g�_�^�h�k�l�Z�l�h�d���� �g�Z�^�_�`�g�h�� �n�b�d�k�b�j�m�y�� �i�h�e�h�`�_�g�b�_�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_��

�f�Z�e�h�]�h�� �l�Z�a�Z���� �Z�� �l�Z�d�`�_�� �n�h�j�f�b�j�m�y�� �^�h�i�h�e�g�b�l�_�e�v�g�m�x�� �a�Z�s�b�l�m�� �b�� �]�_�j�f�_�l�b�q�g�h�k�l�v��

�i�_�j�_�^�g�_�c�� �i�h�e�m�h�d�j�m�`�g�h�k�l�b�� �M�<�:���� �>�Z�g�g�u�c�� �\�u�\�h�^�� �i�h�^�l�\�_�j�`�^�Z�_�l�k�y�� �j�_�a�m�e�v�l�Z�l�Z�f�b��

�h�p�_�g�d�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �p�b�k�l�h�]�j�Z�f�f���� �\�u�i�h�e�g�_�g�g�u�o�� �i�_�j�_�^�� �m�^�Z�e�_�g�b�_�f��

�m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z�� �\�� �l�j�_�o�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o�� �]�j�m�i�i�Z�o�� �i�Z�p�b�_�g�l�h�\���� �I�j�b��

�\�u�i�h�e�g�_�g�b�b���i�h�e�g�h�c���j�_�d�h�g�k�l�j�m�d�p�b�b���a�h�g�Z���M�<�:���g�Z�o�h�^�b�l�k�y���g�Z���m�j�h�\�g�_���\�_�j�o�g�_�]�h���d�j�Z�y��

�e�h�[�d�h�\�h�c���d�h�k�l�b�����Z���f�h�q�_�\�h�c���i�m�a�u�j�v���j�Z�k�i�h�e�h�`�_�g���i�h�e�g�h�k�l�v�x���\�u�r�_���^�Z�g�g�h�]�h���m�j�h�\�g�y����

�K�h�]�e�Z�k�g�h�� �e�b�l�_�j�Z�l�m�j�g�u�f�� �^�Z�g�g�u�f�� �l�Z�d�h�_�� �i�h�e�h�`�_�g�b�_�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �i�h�k�e�_�� �J�I�W��
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�y�\�e�y�_�l�k�y�� �n�b�a�b�h�e�h�]�b�q�_�k�d�b�� �\�u�]�h�^�g�u�f�� �b�� �k�i�h�k�h�[�k�l�\�m�_�l�� �j�Z�g�g�_�f�m�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�x��

�d�h�g�l�b�g�_�g�l�g�h�c���n�m�g�d�p�b�b���\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_���>338, 347].  

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �j�_�a�m�e�v�l�Z�l�u�� �g�Z�r�_�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�� �h��

�d�e�b�g�b�q�_�k�d�h�c�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�b�� �b�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �\�u�i�h�e�g�_�g�b�y�� �i�h�e�g�h�c��

�j�_�d�h�g�k�l�j�m�d�p�b�b���M�<�:���k���p�_�e�v�x���m�e�m�q�r�_�g�b�y���g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�o���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o���b��

�n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�h�\���J�I�W���� 

�H�[�s�_�c���l�_�g�^�_�g�p�b�_�c���[�h�e�v�r�b�g�k�l�\�Z���k�h�\�j�_�f�_�g�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c�����g�Z�i�j�Z�\�e�_�g�g�u�o��

�g�Z�� �i�h�b�k�d�� �k�i�h�k�h�[�h�\�� �m�e�m�q�r�_�g�b�y�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �J�I�W���� �y�\�e�y�_�l�k�y�� �\�k�z��

�[�h�e�v�r�_�_�� �k�h�o�j�Z�g�_�g�b�_�� �i�_�j�b�i�j�h�k�l�Z�l�b�q�_�k�d�b�o�� �k�l�j�m�d�l�m�j���� �G�_�j�\�h�k�[�_�j�_�]�Z�x�s�Z�y�� �l�_�o�g�b�d�Z��

�J�I�W�� �i�h�e�m�q�b�e�Z�� �^�Z�e�v�g�_�c�r�_�_�� �j�Z�a�\�b�l�b�_�� �\�� �k�\�y�a�b�� �k�� �\�g�_�^�j�_�g�b�_�f�� �f�_�l�h�^�b�d�� �k�j�h�q�g�h�c��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �]�b�k�l�h�e�h�]�b�q�_�k�d�h�c�� �h�p�_�g�d�b�� �a�Z�f�h�j�h�`�_�g�g�u�o�� �k�j�_�a�h�\�� �I�@��

���1�H�X�U�R�6�$�)�(���� �P�B�D�E�H�I������ �q�l�h�� �i�h�a�\�h�e�y�_�l�� �j�Z�k�r�b�j�b�l�v�� �i�h�d�Z�a�Z�g�b�y�� �^�e�y�� �k�h�o�j�Z�g�_�g�b�y��

�K�G�I�� �b�� �m�\�_�e�b�q�b�l�v�� �\�_�j�h�y�l�g�h�k�l�v�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �w�j�_�d�l�b�e�v�g�h�c�� �b�� �d�h�g�l�b�g�_�g�l�g�h�c��

�n�m�g�d�p�b�c�� �\�� �[�e�b�`�Z�c�r�b�_�� �k�j�h�d�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z�� �>67, 194, 230, 233]. 

�< �d�Z�q�_�k�l�\�_�� �Z�e�v�l�_�j�g�Z�l�b�\�u�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �f�_�l�h�^�b�d�Z�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c��

�d�h�g�n�h�d�Z�e�v�g�h�c�� �e�Z�a�_�j�g�h�c�� �f�b�d�j�h�k�d�h�i�b�b�� �k�� �i�h�e�m�q�_�g�b�_�f�� �b�a�h�[�j�Z�`�_�g�b�c��

�i�_�j�b�i�j�h�k�l�Z�l�b�q�_�k�d�b�o�� �l�d�Z�g�_�c��ex vivo���� �i�h�^�h�[�g�u�o�� �d�e�Z�k�k�b�q�_�k�d�b�f�� �]�b�k�l�h�e�h�]�b�q�_�k�d�b�f��

�b�a�h�[�j�Z�`�_�g�b�y�f�����h�d�j�Z�r�_�g�g�u�f���]�_�f�Z�l�h�d�k�b�e�b�g�h�f���b���w�h�a�b�g�h�f���>96].  

�<�� �g�_�^�Z�\�g�b�o�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �b�� �i�Z�l�_�g�l�g�u�o�� �b�a�h�[�j�_�l�_�g�b�y�o�� �b�o��

�Z�\�l�h�j�u�� �l�Z�d�`�_�� �m�d�Z�a�u�\�Z�x�l�� �g�Z�� �m�e�m�q�r�_�g�b�_�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �i�j�b��

�k�h�o�j�Z�g�_�g�b�b���l�_�o���b�e�b���b�g�u�o���i�_�j�b�i�j�h�k�l�Z�l�b�q�_�k�d�b�o���k�l�j�m�d�l�m�j���\���o�h�^�_���\�u�i�h�e�g�_�g�b�y���J�I�W����
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�\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �J�Z�a�j�Z�[�h�l�Z�g�g�u�_���� �Z�i�j�h�[�b�j�h�\�Z�g�g�u�_�� �b�� �i�j�_�^�e�h�`�_�g�g�u�_�� �d��

�i�j�Z�d�l�b�q�_�k�d�h�f�m�� �i�j�b�f�_�g�_�g�b�x�� �k�i�h�k�h�[�u�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �b�� �d�h�j�j�_�d�p�b�b�� �b�g�l�j�Z- �b��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c���� �f�_�l�h�^�u�� �h�i�l�b�f�b�a�Z�p�b�b�� �h�l�^�_�e�v�g�u�o�� �w�l�Z�i�h�\�� �J�I�W��

�i�j�_�^�h�k�l�Z�\�e�y�x�l���Z�e�v�l�_�j�g�Z�l�b�\�m���k�l�Z�g�^�Z�j�l�g�u�f���i�h�^�o�h�^�Z�f���b���g�Z�i�j�Z�\�e�_�g�u���g�Z���^�h�k�l�b�`�_�g�b�_��

�e�m�q�r�b�o�� �d�e�b�g�b�q�_�k�d�b�o�� �b�k�o�h�^�h�\ �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �J�I�@ �a�Z�� �k�q�z�l�� �k�h�d�j�Z�s�_�g�b�y��

�q�b�k�e�Z�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �b�� �m�e�m�q�r�_�g�b�y�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o �b��

�h�g�d�h�e�h�]�b�q�_�k�d�b�o �j�_�a�m�e�v�l�Z�l�h�\�� �J�Z�a�j�Z�[�h�l�Z�g�g�u�_�� �g�h�\�u�_�� �g�Z�m�q�g�u�_�� �b�^�_�b�� �k�i�h�k�h�[�k�l�\�m�x�l��

�j�_�r�_�g�b�x�� �d�j�m�i�g�h�c���g�Z�m�q�g�h�c���i�j�h�[�e�_�f�u���i�h�\�u�r�_�g�b�y���d�Z�q�_�k�l�\�Z���`�b�a�g�b���[�h�e�v�g�u�o���i�h�k�e�_ 

�J�I�W���[�_�a���k�g�b�`�_�g�b�y���i�h�d�Z�a�Z�l�_�e�_�c���\�u�`�b�\�Z�_�f�h�k�l�b�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �k�h�[�k�l�\�_�g�g�u�o�� �^�Z�g�g�u�o�� �\�� �j�Z�f�d�Z�o�� �h�^�g�h�]�h�� �b�a��

�d�j�m�i�g�_�c�r�b�o�� �\�� �J�h�k�k�b�b�� �h�^�g�h�p�_�g�l�j�h�\�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �k�� ����-�e�_�l�g�b�f�� �i�_�j�b�h�^�h�f��

�g�Z�[�e�x�^�_�g�b�y�� �g�Z�m�q�g�h�� �h�[�h�k�g�h�\�Z�g�u���� �j�Z�a�j�Z�[�h�l�Z�g�u�� �b�� �\�g�_�^�j�_�g�u�� �f�_�l�h�^�b�d�b��

�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b���� �k�h�\�j�_�f�_�g�g�u�_��

�i�j�h�n�b�e�Z�d�l�b�q�_�k�d�b�_�� �f�_�j�u�� �b�� �k�i�h�k�h�[�u�� �d�h�j�j�_�d�p�b�b�� �i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c����

�h�[�_�k�i�_�q�b�\�Z�x�s�b�_�� �m�e�m�q�r�_�g�b�_�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�o�� �b�� �h�l�^�Z�e�_�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\��

�j�Z�^�b�d�Z�e�v�g�h�]�h���o�b�j�m�j�]�b�q�_�k�d�h�]�h���e�_�q�_�g�b�y���[�h�e�v�g�u�o���J�I�@�� 
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1. �<�� �k�l�j�m�d�l�m�j�_�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �J�I�W�� �i�j�_�h�[�e�Z�^�Z�_�l��

�d�j�h�\�h�i�h�l�_�j�y���� �l�j�_�[�m�x�s�Z�y�� �i�j�h�\�_�^�_�g�b�y�� �i�e�Z�a�f�h�]�_�f�h�l�j�Z�g�k�n�m�a�b�b���� �I�j�_�^�b�d�l�h�j�Z�f�b��

�j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �k�h�]�e�Z�k�g�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �j�_�]�j�_�k�k�b�h�g�g�h�]�h�� �Z�g�Z�e�b�a�Z����

�y�\�e�y�x�l�k�y�� �B�F�L�� �i�Z�p�b�_�g�l�Z�� �•������ �d�]���f2 ���H�R� ������������ �������>�B���� ��������-������������ �S� ������������ �b��

�\�u�k�h�d�Z�y�� �]�j�m�i�i�Z���j�b�k�d�Z�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h���j�_�p�b�^�b�\�Z���d�e�Z�k�k�b�n�b�d�Z�p�b�b���(�$�8�����H�R� ������������

�������>�B���� ��������-������������ �S� �������������� �;�e�Z�]�h�i�j�b�y�l�g�u�f�b�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�b�� �n�Z�d�l�h�j�Z�f�b����

�k�g�b�`�Z�x�s�b�f�b���\�_�j�h�y�l�g�h�k�l�v���g�Z�k�l�m�i�e�_�g�b�y���h�k�e�h�`�g�_�g�b�y�����y�\�e�y�x�l�k�y���h�[�t�_�f���I�@�����������k�f3 

���H�R� ������������ �������>�B���� ��������-������������ �S� �������������� �b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c �h�i�_�j�Z�l�b�\�g�u�c��

�^�h�k�l�m�i�����H�R� �������������������>�B������������-0,59; p=0,0003).  

2. �E�b�]�b�j�h�\�Z�g�b�_�� �^�h�j�a�Z�e�v�g�h�]�h�� �\�_�g�h�a�g�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b��

�g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �J�I�W�� �i�j�b�\�h�^�b�l�� �d�� �k�g�b�`�_�g�b�x�� �h�[�t�_�f�Z��

�d�j�h�\�h�i�h�l�_�j�b�� �������������� �f�e�� �i�j�h�l�b�\�� ������������ �f�e�� �\�� �]�j�m�i�i�_�� �[�_�a�� �i�j�h�r�b�\�Z�g�b�y�� �d�h�f�i�e�_�d�k�Z����

�S� �������������� �g�_�� �h�d�Z�a�u�\�Z�y�� �^�h�k�l�h�\�_�j�g�h�]�h�� �\�e�b�y�g�b�y�� �g�Z�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �h�i�_�j�Z�p�b�b��

�������������� �f�b�g�m�l�� �i�j�h�l�b�\�� ������������ �f�b�g�m�l���� �S� ������������ �b�� �q�Z�k�l�h�l�m�� �h�[�g�Z�j�m�`�_�g�b�y�� �h�[�s�_�]�h�� �b��

�Z�i�b�d�Z�e�v�g�h�]�h�� �i�h�e�h�`�b�l�_�e�v�g�h�]�h�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �d�j�Z�y�� �������������� �i�j�h�l�b�\�� �������������� �S� �������� �b��

�����������i�j�h�l�b�\���������������S� �����������k�h�h�l�\�_�l�k�l�\�_�g�g�h�������<�f�_�k�l�_���k���l�_�f�����i�_�j�_�k�_�q�_�g�b�_���k�h�k�m�^�b�k�l�h�]�h��

�d�h�f�i�e�_�d�k�Z�� �[�_�a�� �_�]�h�� �e�b�]�b�j�h�\�Z�g�b�y�� �Z�k�k�h�p�b�b�j�h�\�Z�g�h�� �k�� �[�h�e�_�_�� �j�Z�g�g�b�f�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�_�f��

�d�h�g�l�b�g�_�g�l�g�h�c�� �b�� �w�j�_�d�l�b�e�v�g�h�c�� �n�m�g�d�p�b�c�� �������������� �i�j�h�l�b�\�� �������������� �S� ���������� �b�� ������������

�i�j�h�l�b�\���������������S� �����������q�_�j�_�a�������f�_�k�y�p���i�h�k�e�_���h�i�_�j�Z�p�b�b�����k�h�h�l�\�_�l�k�l�\�_�g�g�h������ 

3. �I�j�b�f�_�g�_�g�b�_�� �k�_�e�_�d�l�b�\�g�h�]�h�� �Z�]�h�g�b�k�l�Z�� �9��-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o�� �j�_�p�_�i�l�h�j�h�\��

�l�_�j�e�b�i�j�_�k�k�b�g�Z �i�j�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �J�I�W�� �^�h�k�l�h�\�_�j�g�h��

�k�g�b�`�Z�_�l�� �h�[�t�_�f�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c�� �d�j�h�\�h�i�h�l�_�j�b�� �������������� �f�e�� �i�j�h�l�b�\�� ������������ �f�e�� �\��

�d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�_���� �S� ������������ �b�� �^�e�b�l�_�e�v�g�h�k�l�v�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z��

(132,5 �f�b�g�� �i�j�h�l�b�\�� ������������ �f�b�g�� �\�� �d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�_���� �S� ������������������ �g�_�� �m�\�_�e�b�q�b�\�Z�y��

�q�b�k�e�Z���i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�c�����S�!�����������^�e�y���\�k�_�o���i�h�d�Z�a�Z�l�_�e�_�c���� 

4. �G�Z�j�m�`�g�h�_�� �k�l�_�g�l�b�j�h�\�Z�g�b�_�� �f�h�q�_�l�h�q�g�b�d�h�\�� �h�^�g�h�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b�� �i�j�b��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�f�� �j�Z�g�_�g�b�b�� �b�o�� �m�k�l�v�_�\�� �b�e�b�� �\�u�k�h�d�h�f�� �j�b�k�d�_�� �b�o�� �i�j�h�r�b�\�Z�g�b�y�� �i�j�b��
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�n�h�j�f�b�j�h�\�Z�g�b�b�� �M�<�:�� �k�h�d�j�Z�s�Z�_�l�� �k�j�h�d�b�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� ���������� �k�m�l�h�d��

�i�j�h�l�b�\�� ���������� �k�m�l�h�d���� �S� ������������ �b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� ���������� �k�m�l�h�d�� �i�j�h�l�b�\�� �������� �k�m�l�h�d���� �S� ��������������

�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� ������������ �k�m�l�h�d�� �i�j�h�l�b�\�� ���������� �k�m�l�h�d���� �S� �������������� �Z��

�l�Z�d�`�_�� �q�Z�k�l�h�l�m�� �j�Z�a�\�b�l�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� ���H�J� ������������ �������>�B���� ����01-0,98; 

�S� ������������ �i�j�b�� �k�j�Z�\�g�_�g�b�b�� �k�� �]�j�m�i�i�h�c�� �\�g�m�l�j�_�g�g�_�]�h�� �k�l�_�g�l�b�j�h�\�Z�g�b�y�� �f�h�q�_�l�h�q�g�b�d�h�\��

�^�\�m�o�i�_�l�e�_�\�u�f�b���k�l�_�g�l�Z�f�b�� 

5. �<�� �]�j�m�i�i�_�� �[�h�e�v�g�u�o�� �k�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�v�x�� �M�<�:���� �\�u�y�\�e�_�g�g�h�c�� �m��

152 ���������������� �b�a�� ���������� �i�Z�p�b�_�g�l�h�\���� �i�_�j�_�g�_�k�r�b�o�� �J�I�W���� �^�h�k�l�h�\�_�j�g�h�� �a�g�Z�q�b�f�u�f�b��

�n�Z�d�l�h�j�Z�f�b�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� �y�\�e�y�x�l�k�y�� �h�[�t�_�f�� �I�@�� �•������ �k�f3 

���H�R� ������������ �������>�B���� ��������-�������������� �S� �������������� �h�[�t�_�f�� �d�j�h�\�h�i�h�l�_�j�b�� �!���������� �f�e�� ���H�R� ������������

�������>�B���� ��������-�������������� �S� �������������� �b�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �M�<�:�� �m�a�e�h�\�u�f�b�� �r�\�Z�f�b�� ���H�R� ������������

�������>�B���� ��������-�������������� �S� ������������������ �;�e�Z�]�h�i�j�b�y�l�g�u�f�b�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�b�� �n�Z�d�l�h�j�Z�f�b��

�y�\�e�y�x�l�k�y�� �g�b�a�d�b�c�� �j�b�k�d�� �j�Z�a�\�b�l�b�y�� �[�b�h�o�b�f�b�q�_�k�d�h�]�h�� �j�_�p�b�^�b�\�Z�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �(�$�8��

���H�R� ������������ �������>�B���� ��������-������������ �S� ���������������� �b�� �i�j�b�f�_�g�_�g�b�_�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�]�h��

�h�i�_�j�Z�l�b�\�g�h�]�h���^�h�k�l�m�i�Z�����H�R� �������������������>�B������������-0,38; p=0,0001).  

6. �J�Z�a�j�Z�[�h�l�Z�g�g�u�c���h�j�b�]�b�g�Z�e�v�g�u�c���k�i�h�k�h�[���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c���i�j�h�n�b�e�Z�d�l�b�d�b��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� �m�� �i�Z�p�b�_�g�l�h�\�� �]�j�m�i�i�u�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �k�g�b�`�Z�_�l�� �q�Z�k�l�h�l�m��

�j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y�� ������������ �i�j�h�l�b�\�� ������������ �\�� �]�j�m�i�i�_�� �d�h�g�l�j�h�e�y���� �S� ������������ �b��

�k�j�h�d�� �d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� ���������“�������� �k�m�l�h�d�� �i�j�h�l�b�\�� �������“�������� �k�m�l�h�d�� �\��

�d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�_���� �S� ���������������� �Z�� �l�Z�d�`�_�� �k�h�d�j�Z�s�Z�_�l�� �i�_�j�b�h�^�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y��

�n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� ���q�_�j�_�a�� ���� �f�_�k�y�p�Z�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� ������������ �i�h�e�g�h�k�l�v�x��

�d�h�g�l�b�g�_�g�l�u���\���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���]�j�m�i�i�_���i�j�h�l�b�\���������������\���]�j�m�i�i�_���d�h�g�l�j�h�e�y�����S� ������������ 

7. �J�Z�a�j�Z�[�h�l�Z�g�g�u�_�� �h�j�b�]�b�g�Z�e�v�g�u�_�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y�� �b�� �i�j�Z�d�l�b�q�_�k�d�b�c�� �Z�e�]�h�j�b�l�f��

�i�h�a�\�h�e�y�x�l�� �g�Z�^�_�`�g�h�� �k�b�k�l�_�f�Z�l�b�a�b�j�h�\�Z�l�v�� �i�Z�p�b�_�g�l�h�\�� �i�h�� �k�l�_�i�_�g�b�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b��

�M�<�:�� �b�� �\�u�[�j�Z�l�v�� �h�i�l�b�f�Z�e�v�g�m�x�� �l�Z�d�l�b�d�m�� �d�h�j�j�_�d�p�b�b�� �^�Z�g�g�h�]�h�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h��

�h�k�e�h�`�g�_�g�b�y�����k�f�����i�m�g�d�l��5 �i�j�Z�d�l�b�q�_�k�d�b�o���j�_�d�h�f�_�g�^�Z�p�b�c���� 

8. �K�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�u�f�b�� �i�j�_�^�b�d�l�h�j�Z�f�b�� �j�Z�a�\�b�l�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h��

�k�l�_�g�h�a�Z���M�<�:���y�\�e�y�x�l�k�y���B�F�L���i�Z�p�b�_�g�l�Z���•�����������d�]���f2 ���H�R� �������������������>�B������������-13,07; 

�S� ���������������� �h�[�t�_�f���d�j�h�\�h�i�h�l�_�j�b�� �!���������� �f�e�����H�R� �������������������>�B���� ��������-17,27; p<0,0001), 

�g�Z�e�b�q�b�_�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �M�<�:�� ���H�R� ������������ �������>�B���� ��������-�������������� �S� �������������� �b�� �k�j�h�d��
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�d�Z�l�_�l�_�j�b�a�Z�p�b�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �!������ �^�g�_�c�� ���H�R� ������������ �������>�B���� ��������-17,3; 

�S�������������������� �W�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�b�c�� �h�i�_�j�Z�l�b�\�g�u�c�� �^�h�k�l�m�i�� ���H�R� ������������ �������>�B����

0,17-������������ �S� �������������� �b�� �h�[�t�_�f�� �I�@�� �������� �k�f3 ���H�R� ������������ �������>�B���� ��������-0,93; p=0,04) 

�^�h�k�l�h�\�_�j�g�h�� �k�g�b�`�Z�x�l�� �\�_�j�h�y�l�g�h�k�l�v�� �j�Z�a�\�b�l�b�y�� �^�Z�g�g�h�]�h�� �h�k�e�h�`�g�_�g�b�y���� �W�n�n�_�d�l�b�\�g�h�k�l�v��

�L�M�J���a�h�g�u���Z�g�Z�k�l�h�f�h�a�Z���b���]�h�e�v�f�b�_�\�h�c���e�Z�a�_�j�g�h�c���m�j�_�l�j�h�l�h�f�b�b���i�j�b���d�h�j�j�_�d�p�b�b���k�l�_�g�h�a�Z��

�M�<�:�� �k�h�k�l�Z�\�e�y�_�l�� ������������ �b�� ������������ �i�h�k�e�_�� �i�_�j�\�h�c�� �i�j�h�p�_�^�m�j�u�� �b�� ������������ �b�� ������������ �i�h�k�e�_��

�i�h�\�l�h�j�g�u�o���w�g�^�h�k�d�h�i�b�q�_�k�d�b�o���\�f�_�r�Z�l�_�e�v�k�l�\�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�� 

9. �N�h�j�f�b�j�h�\�Z�g�b�_�� �e�b�f�n�Z�l�b�q�_�k�d�b�o�� �d�b�k�l�� �i�h�k�e�_�� �J�I�W�� �^�b�Z�]�g�h�k�l�b�j�h�\�Z�g�h�� �m��

86 (������������ �b�a�� ���������� �i�Z�p�b�_�g�l�h�\���� �b�a�� �g�b�o�� �\�� ������ �������������� �k�e�m�q�Z�y�o�� �h�l�f�_�q�_�g�u��

�k�b�f�i�l�h�f�Z�l�b�q�_�k�d�b�_�� �b�� �\�� ������ �������������� �± �[�_�k�k�b�f�i�l�h�f�g�u�_�� �e�b�f�n�h�p�_�e�_���� �?�^�b�g�k�l�\�_�g�g�u�f��

�a�g�Z�q�b�f�u�f�� �i�j�_�^�b�d�l�h�j�h�f���� �^�h�k�l�h�\�_�j�g�h�� �k�g�b�`�Z�x�s�b�f�� �\�_�j�h�y�l�g�h�k�l�v�� �j�Z�a�\�b�l�b�y��

�k�b�f�i�l�h�f�g�u�o�� �e�b�f�n�h�d�b�k�l���� �y�\�e�y�_�l�k�y�� �q�j�_�a�[�j�x�r�b�g�g�u�c�� �h�i�_�j�Z�l�b�\�g�u�c�� �^�h�k�l�m�i�� �± 

�H�R� ������������ �������>�B���� ��������-������������ �S� �������������� �W�n�n�_�d�l�b�\�g�h�k�l�v�� �q�j�_�k�d�h�`�g�h�c�� �^�j�_�g�b�j�m�x�s�_�c��

�f�_�l�h�^�b�d�b�� �e�_�q�_�g�b�y�� �e�b�f�n�h�p�_�e�_���� �\�� �l�h�f�� �q�b�k�e�_�� �k�� �\�\�_�^�_�g�b�_�f�� �k�d�e�_�j�h�a�Z�g�l�Z���� �\�� �g�Z�r�_�f��

�b�k�k�e�_�^�h�\�Z�g�b�b�� �k�h�k�l�Z�\�b�e�Z�� �������������� �E�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�Z�y�� �f�Z�j�k�m�i�b�Z�e�b�a�Z�p�b�y��

�i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�Z�� ���������� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �d�Z�d�� �\�� �i�_�j�\�b�q�g�h�f�� �e�_�q�_�g�b�b��

�k�b�f�i�l�h�f�Z�l�b�q�_�k�d�b�o�� �e�b�f�n�h�d�b�k�l���� �l�Z�d�� �b�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �j�_�p�b�^�b�\�h�f�� �e�b�f�n�h�p�_�e�_�� �i�h�k�e�_��

�b�o���i�_�j�\�b�q�g�h�]�h���i�m�g�d�p�b�h�g�g�h�]�h���^�j�_�g�b�j�h�\�Z�g�b�y�� 

10. �K�h�o�j�Z�g�_�g�b�_�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �J�I�W�� �i�j�b�\�h�^�b�l�� �d��

�k�g�b�`�_�g�b�x���j�b�k�d�h�\���j�Z�a�\�b�l�b�y���g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b���M�<�:�����H�J� �������������������>�B������������-0,98; 

�S�������������� �b�� �[�h�e�_�_�� �j�Z�g�g�_�f�m�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�x�� �n�m�g�d�p�b�b�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �\��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� ���q�_�j�_�a�� ���� �f�_�k�y�p�Z�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �i�h�e�g�h�k�l�v�x��

�d�h�g�l�b�g�_�g�l�u�� ������������ �i�Z�p�b�_�g�l�h�\�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �]�j�m�i�i�u�� �i�j�h�l�b�\�� ������������ �\�� �]�j�m�i�i�_��

�d�h�g�l�j�h�e�y���� �S� �������������� �i�j�b�� �w�l�h�f�� �g�_�� �m�\�_�e�b�q�b�\�Z�_�l�� �q�Z�k�l�h�l�u�� �\�u�y�\�e�_�g�b�y�� �i�h�e�h�`�b�l�_�e�v�g�h�]�h��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h���d�j�Z�y�����\���l�h�f���q�b�k�e�_���\���h�[�e�Z�k�l�b���h�k�g�h�\�Z�g�b�y�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u�����b��

�g�_�� �m�o�m�^�r�Z�_�l�� �h�g�d�h�e�h�]�b�q�_�k�d�b�_�� �j�_�a�m�e�v�l�Z�l�u�� ����-�e�_�l�g�y�y�� �;�J�<�� �k�h�k�l�Z�\�b�e�Z�� ���������“���������� �b��

���������“�����������\���b�k�k�e�_�^�m�_�f�h�c �b���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�Z�o�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�����S���O�R�J-�U�D�Q�N���l�_�k�l��

=0,62). 

11. �I�j�b�f�_�g�_�g�b�_�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�]�h�� �k�n�b�g�d�l�_�j�k�[�_�j�_�]�Z�x�s�_�]�h�� �k�i�h�k�h�[�Z��

�n�h�j�f�b�j�h�\�Z�g�b�y�� �M�<�:�� �k�� �_�]�h�� �i�h�e�g�h�c�� �k�l�Z�[�b�e�b�a�Z�p�b�_�c�� �k�i�h�k�h�[�k�l�\�m�_�l�� �j�Z�g�g�_�f�m��
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�\�h�k�k�l�Z�g�h�\�e�_�g�b�x�� �d�h�g�l�b�g�_�g�l�g�h�c�� �n�m�g�d�p�b�b�� �± ������������ �i�Z�p�b�_�g�l�h�\�� �i�h�e�g�h�k�l�v�x��

�d�h�g�l�b�g�_�g�l�u���m�`�_���g�Z���i�_�j�\�u�_���k�m�l�d�b���i�h�k�e�_���m�^�Z�e�_�g�b�y���m�j�_�l�j�Z�e�v�g�h�]�h���d�Z�l�_�l�_�j�Z�����q�_�j�_�a��������

������ ���� �b�� ������ �f�_�k�y�p�_�\�� �^�Z�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �j�Z�\�g�y�e�k�y�� �������������� �������������� ������������ �b�� ��������������

�k�h�h�l�\�_�l�k�l�\�_�g�g�h�� 
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�I�J�:�D�L�B�Q�?�K�D�B�?���J�?�D�H�F�?�G�>�:�P�B�B 
 

1. �I�j�b�� �\�u�i�h�e�g�_�g�b�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �J�I�W �k�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c��

�l�_�o�g�b�d�h�c�� �i�_�j�_�k�_�q�_�g�b�_�� �^�h�j�a�Z�e�v�g�h�]�h�� �\�_�g�h�a�g�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �i�j�_�^�i�h�q�l�b�l�_�e�v�g�h��

�\�u�i�h�e�g�y�l�v�� �[�_�a�� �_�]�h�� �i�j�h�r�b�\�Z�g�b�y���� �q�l�h�� �i�h�a�\�h�e�y�_�l�� �^�h�[�b�l�v�k�y�� �[�h�e�_�_�� �j�Z�g�g�_�]�h��

�\�h�k�k�l�Z�g�h�\�e�_�g�b�y���d�h�g�l�b�g�_�g�l�g�h�c���b���w�j�_�d�l�b�e�v�g�h�c���n�m�g�d�p�b�c�� 

2. �I�j�b�� �\�u�i�h�e�g�_�g�b�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �J�I�W 

�j�_�d�h�f�_�g�^�m�_�f�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �\�g�m�l�j�b�\�_�g�g�h�_�� �\�\�_�^�_�g�b�_�� �k�_�e�_�d�l�b�\�g�h�]�h�� �Z�]�h�g�b�k�l�Z�� �9��-

�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o�� �j�_�p�_�i�l�h�j�h�\�� �l�_�j�e�b�i�j�_�k�k�b�g�Z �k�� �p�_�e�v�x�� �k�g�b�`�_�g�b�y�� �h�[�t�_�f�Z��

�b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�c���d�j�h�\�h�i�h�l�_�j�b���b���^�e�b�l�_�e�v�g�h�k�l�b���h�i�_�j�Z�l�b�\�g�h�]�h���\�f�_�r�Z�l�_�e�v�k�l�\�Z�� 

3. �<�� �k�e�m�q�Z�_�� �i�h�\�j�_�`�^�_�g�b�y�� �m�k�l�v�_�\�� �f�h�q�_�l�h�q�g�b�d�Z�� �\�� �l�j�b�]�h�g�Z�e�v�g�h�c�� �h�[�e�Z�k�l�b��

�f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b�e�b�� �\�u�k�h�d�h�c�� �\�_�j�h�y�l�g�h�k�l�b�� �b�o�� �\�h�\�e�_�q�_�g�b�y�� �\�� �a�h�g�m�� �n�h�j�f�b�j�m�_�f�h�]�h��

�M�<�: �k�e�_�^�m�_�l �\�u�i�h�e�g�y�l�v�� �k�l�_�g�l�b�j�h�\�Z�g�b�_�� �f�h�q�_�l�h�q�g�b�d�h�\���� �i�j�_�^�i�h�q�l�b�l�_�e�v�g�h��

�h�^�g�h�i�_�l�e�_�\�u�f�b�� �k�l�_�g�l�Z�f�b���� �k�� �p�_�e�v�x�� �k�h�a�^�Z�g�b�y�� �©�k�m�o�h�]�h�ª�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �b���j�Z�g�g�_�]�h��

�a�Z�`�b�\�e�_�g�b�y���a�h�g�u���Z�g�Z�k�l�h�f�h�a�Z�� 

4. �I�j�b�� �i�h�\�j�_�`�^�_�g�b�b�� �k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �g�_�h�[�o�h�^�b�f�h�� �\�u�i�h�e�g�b�l�v��

�^�\�m�o�j�y�^�g�h�_�� �m�r�b�\�Z�g�b�_�� �^�_�n�_�d�l�Z�� �k�� �i�h�k�e�_�^�m�x�s�b�f�� �m�d�j�u�l�b�_�f�� �a�h�g�u�� �r�\�Z�� �[�j�x�r�b�g�g�u�f��

�]�j�Z�n�l�h�f���� �\�a�y�l�u�f�� �k�� �i�_�j�_�^�g�_�c�� �[�j�x�r�g�h�c�� �k�l�_�g�d�b���� �q�l�h�� �i�h�a�\�h�e�y�_�l�� �k�g�b�a�b�l�v�� �j�b�k�d��

�j�Z�a�\�b�l�b�y���i�m�a�u�j�g�h-�j�_�d�l�Z�e�v�g�h�]�h���k�\�b�s�Z��  

5. �J�_�d�h�f�_�g�^�m�_�f�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f�� �^�_�n�_�d�l�h�f��

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�h�f�h�a�Z�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �j�Z�a�j�Z�[�h�l�Z�g�g�m�x�� �g�Z�f�b��
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�\�h�a�f�h�`�g�h�k�l�b�� �^�e�y�� �m�e�m�q�r�_�g�b�y�� �j�_�a�m�e�v�l�Z�l�h�\�� �J�I�W���� �;�h�e�v�r�b�_�� �g�Z�^�_�`�^�u�� �k�\�y�a�Z�g�u�� �k��

�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�f�� �k�h�\�j�_�f�_�g�g�u�o�� �f�_�l�h�^�h�\�� �e�m�q�_�\�h�c�� �^�b�Z�]�g�h�k�l�b�d�b���� �\�� �i�_�j�\�m�x��

�h�q�_�j�_�^�v���� �k�h�\�f�_�s�_�g�g�h�c�� �i�h�a�b�l�j�h�g�g�h-�w�f�b�k�k�b�h�g�g�h�c�� �b�� �d�h�f�i�v�x�l�_�j�g�h�c�� �l�h�f�h�]�j�Z�n�b�b���� �b��

�j�Z�a�j�Z�[�h�l�d�h�c�� �g�h�\�u�o�� �\�u�k�h�d�h�Z�n�n�b�g�g�u�o�� �e�b�]�Z�g�^�h�\�� �J�I�@���� �I�h�e�m�q�_�g�g�u�_�� �\�h�a�f�h�`�g�h�k�l�b��

�f�Z�d�k�b�f�Z�e�v�g�h�� �l�h�q�g�h�]�h�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �k�l�Z�^�b�j�h�\�Z�g�b�y�� �h�i�m�o�h�e�_�\�h�]�h�� �i�j�h�p�_�k�k�Z��

�i�h�a�\�h�e�y�l�� �Z�^�_�d�\�Z�l�g�h�� �i�e�Z�g�b�j�h�\�Z�l�v�� �h�[�t�_�f�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �m�l�h�q�g�b�l�v��

�i�h�d�Z�a�Z�g�b�y�� �^�e�y�� �\�u�i�h�e�g�_�g�b�y�� �l�Z�a�h�\�h�c�� �e�b�f�n�h�^�b�k�k�_�d�p�b�b���� �i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�l�v�� �h�l�[�h�j��

�d�Z�g�^�b�^�Z�l�h�\�� �^�e�y�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �l�_�o�g�b�d�b�� �J�I�W���� �<�� �k�\�h�x�� �h�q�_�j�_�^�v���� �^�_�w�k�d�Z�e�Z�p�b�y��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �a�Z�d�h�g�h�f�_�j�g�h�� �k�h�i�j�h�\�h�`�^�Z�_�l�k�y�� �k�g�b�`�_�g�b�_�f�� �q�Z�k�l�h�l�u��

�i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�o���h�k�e�h�`�g�_�g�b�c���b���m�e�m�q�r�_�g�b�_�f���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�h�\�� 

�<�h�i�j�h�k�u�� �k�h�o�j�Z�g�_�g�b�y�� �\�u�k�h�d�h�]�h�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �h�k�l�Z�x�l�k�y�� �d�j�Z�c�g�_�� �Z�d�l�m�Z�e�v�g�u�f�b���� �I�_�j�k�i�_�d�l�b�\�g�u�f��
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�i�h�^�o�h�^�Z�� �\�� �k�h�\�j�_�f�_�g�g�u�_�� �^�b�Z�]�g�h�k�l�b�q�_�k�d�b�_�� �Z�e�]�h�j�b�l�f�u���� �J�_�Z�e�b�a�Z�p�b�y��
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�d�h�g�d�j�_�l�g�h�]�h�� �i�Z�p�b�_�g�l�Z�� �i�h�l�_�g�p�b�Z�e�v�g�h�� �i�h�a�\�h�e�b�l�� �h�[�_�k�i�_�q�b�l�v�� �^�h�k�l�b�`�_�g�b�_�� �\�k�_�o��

�k�h�k�l�Z�\�e�y�x�s�b�o���d�h�f�i�h�g�_�g�l�h�\���©�i�_�g�l�Z�n�_�d�l�u�ª���i�h�k�e�_���J�I�W�� 

  



264 
 

�K�I�B�K�H�D���K�H�D�J�:�S�?�G�B�C���B���M�K�E�H�<�G�U�O���H�;�H�A�G�:�Q�?�G�B�C 
 

�;�J�<�� �± �[�_�a�j�_�p�b�^�b�\�g�Z�y���\�u�`�b�\�Z�_�f�h�k�l�v�� 

�>�<�D  �± �^�h�j�a�Z�e�v�g�u�c���\�_�g�h�a�g�u�c���d�h�f�i�e�_�d�k 

�>�B�� �± �^�h�\�_�j�b�l�_�e�v�g�u�c���b�g�l�_�j�\�Z�e  

�B�F�L�� �± �b�g�^�_�d�k���f�Z�k�k�u���l�_�e�Z 

�D�L�� �± �d�h�f�i�v�x�l�_�j�g�Z�y���l�h�f�h�]�j�Z�n�b�y�� 

�F�B�W�N-5  �± �F�_�`�^�m�g�Z�j�h�^�g�u�c���b�g�^�_�d�k���w�j�_�d�l�b�e�v�g�h�c���n�m�g�d�p�b�b 

�F�I�� �± �f�h�q�_�\�h�c���i�m�a�u�j�v 

�F�J�L�� �± �f�Z�]�g�b�l�g�h-�j�_�a�h�g�Z�g�k�g�Z�y���l�h�f�h�]�j�Z�n�b�y 

�H�J�� �± �h�l�g�h�r�_�g�b�_���j�b�k�d�h�\  

�H�R�� �± �h�l�g�h�r�_�g�b�_���r�Z�g�k�h�\�� 

�I�@�� �± �i�j�_�^�k�l�Z�l�_�e�v�g�Z�y���`�_�e�_�a�Z  

�I�J�I�W�� �± �i�h�a�Z�^�b�e�h�g�g�Z�y���j�Z�^�b�d�Z�e�v�g�Z�y���i�j�h�k�l�Z�l�w�d�l�h�f�b�y 

�I�J�K�� �± �i�m�a�u�j�g�h-�j�_�d�l�Z�e�v�g�u�c���k�\�b�s 

�I�K�:�� �± �i�j�h�k�l�Z�l�b�q�_�k�d�b�c���k�i�_�p�b�n�b�q�_�k�d�b�c���Z�g�l�b�]�_�g 

�I�O�D�� �± �i�h�e�h�`�b�l�_�e�v�g�u�c���o�b�j�m�j�]�b�q�_�k�d�b�c���d�j�Z�c 

�J�:�J�I�W�� �± �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�Z�y���j�Z�^�b�d�Z�e�v�g�Z�y���i�j�h�k�l�Z�l�w�d�l�h�f�b�y 

�J�I�@�� �± �j�Z�d���i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u 

�J�I�W�� �± �j�Z�^�b�d�Z�e�v�g�Z�y���i�j�h�k�l�Z�l�w�d�l�h�f�b�y 

�K�G�I�� �± �k�h�k�m�^�b�k�l�h-�g�_�j�\�g�u�c���i�m�q�h�d 

�L�J�M�A�B�� �± �l�j�Z�g�k�j�_�d�l�Z�e�v�g�h�_���m�e�v�l�j�Z�a�\�m�d�h�\�h�_���b�k�k�e�_�^�h�\�Z�g�b�_  

�L�M�J�I�� �± �l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�Z�y���j�_�a�_�d�p�b�y���i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u�� 

�M�<�:�� �± �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�u�c���Z�g�Z�k�l�h�f�h�a 

�M�A�B�� �± �m�e�v�l�j�Z�a�\�m�d�h�\�h�_���b�k�k�e�_�^�h�\�Z�g�b�_  

�W�J�I�W�� �± �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�Z�y���j�Z�^�b�d�Z�e�v�g�Z�y���i�j�h�k�l�Z�l�w�d�l�h�f�b�y 

�W�P�K�� �± �w�i�b�p�b�k�l�h�k�l�h�f�Z 

AUC  �± Area Under Curve �± �i�e�h�s�Z�^�v���i�h�^���o�Z�j�Z�d�l�_�j�b�k�l�b�q�_�k�d�h�c���d�j�b�\�h�c���� 

    �h�l�j�Z�`�Z�x�s�Z�y���q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v���b���k�i�_�p�b�n�b�q�g�h�k�l�v���f�_�l�h�^�Z 
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EAU  �± European Association of Urology �± �?�\�j�h�i�_�c�k�d�Z�y �Z�k�k�h�p�b�Z�p�b�y �m�j�h�e�h�]�h�\ 

EAUiaiC  �± Intraoperative Adverse Incident Classification by the European  

    Association of Urology �± �D�e�Z�k�k�b�n�b�d�Z�p�b�y �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o  

    �g�_�`�_�e�Z�l�_�e�v�g�u�o �k�h�[�u�l�b�c, �i�j�_�^�e�h�`�_�g�g�Z�y �?�\�j�h�i�_�c�k�d�h�c �Z�k�k�h�p�b�Z�p�b�_�c  

    �m�j�h�e�h�]�h�\ 

HIFU  �± High Intensity Focused Ultrasound  

 �± �<�u�k�h�d�h�b�g�l�_�g�k�b�\�g�u�c �k�n�h�d�m�k�b�j�h�\�Z�g�g�u�c �m�e�v�l�j�Z�a�\�m�d 

ICIQ-SF  �± International Consultation on Incontinence Questionnaire Urinary  

    Incontinence Short Form �± �f�_�`�^�m�g�Z�j�h�^�g�u�c �b�g�^�_�d�k �h�p�_�g�d�b �m�^�_�j�`�Z�g�b�y  

    �f�h�q�b, �j�Z�a�j�Z�[�h�l�Z�g�g�u�c �b �j�_�d�h�f�_�g�^�h�\�Z�g�g�u�c �F�_�`�^�m�g�Z�j�h�^�g�u�f  

    �h�[�s�_�k�l�\�h�f �i�h �g�_�^�_�j�`�Z�g�b�x �f�h�q�b 

ICS  �± International Continence Society  

 �± �F�_�`�^�m�g�Z�j�h�^�g�h�_���h�[�s�_�k�l�\�h���i�h���g�_�^�_�j�`�Z�g�b�x���f�h�q�b 

IPSS  �± International prostate syndrome system  

 �± �F�_�`�^�m�g�Z�j�h�^�g�Z�y���r�d�Z�e�Z���h�p�_�g�d�b���k�b�f�i�l�h�f�h�\���g�b�`�g�b�o���f�h�q�_�\�u�o���i�m�l�_�c�� 

ISUP  �± International Society of Urological Pathology  

 �± �F�_�`�^�m�g�Z�j�h�^�g�h�_���h�[�s�_�k�l�\�h���m�j�h�e�h�]�b�q�_�k�d�h�c���i�Z�l�h�f�h�j�n�h�e�h�]�b�b�� 

QoL  �± Quality of Life �± �b�g�^�_�d�k���h�p�_�g�d�b���d�Z�q�_�k�l�\�Z���`�b�a�g�b�� 

 

 

  



266 
 

�K�I�B�K�H�D���E�B�L�?�J�:�L�M�J�U 
 

1. �:�e�_�d�k�_�_�\���� �;���Y���� �E�_�q�_�g�b�_�� �e�h�d�Z�e�b�a�h�\�Z�g�g�h�]�h�� �b�� �f�_�k�l�g�h-�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�]�h�� �j�Z�d�Z��

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c �`�_�e�_�a�u�� ���� �^�b�k���� �«�� �^-�j�Z�� �f�_�^���� �g�Z�m�d : 14.00.14, 14.00.40 / 

�:�e�_�d�k�_�_�\ �;���Y�����± �F�h�k�d�\�Z�����������������± ���������k�����± EDN QEBQJX.  

2. �:�g�Z�e�b�a�� �g�Z�^�_�`�g�h�k�l�b�� �h�p�_�g�d�b�� �^�b�o�h�l�h�f�b�q�_�k�d�b�o�� �b�k�o�h�^�h�\���� �j�Z�a�f�_�j�� �\�u�[�h�j�d�b�� �b��

�j�Z�k�q�_�l�� �d�Z�i�i�Z-�k�l�Z�l�b�k�l�b�d�b�� ���� �?���:���� �F�b�l�v�d�b�g�Z���� �X���=���� �D�h�a�e�h�\�Z���� �F���:���� �=�h�j�[�Z�l�h�\�Z����

�:���F�����=�j�`�b�[�h�\�k�d�b�c���������F�h�j�k�d�Z�y���f�_�^�b�p�b�g�Z���� �± 2023. �± �L�����������‹���������± �K����������-112. �± 

doi: 10.22328/2413-5747-2023-9-3-102-112. �± EDN MJOPRO.  

3. �:�g�Z�l�h�f�h-�d�e�b�g�b�q�_�k�d�b�_�� �d�j�b�l�_�j�b�b�� �i�j�h�]�g�h�a�Z�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �i�h�k�e�_��

�j�Z�^�b�d�Z�e�v�g�h�c�� �i�h�a�Z�^�b�e�h�g�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���� �H���;���� �E�h�j�Z�g���� �B���<���� �E�m�d�v�y�g�h�\����

�F���N���� �:�e�v-�O�Z�j�b�j�b�� �>�b�� �^�j.] ������ �M�j�h�e�h�]�b�y���� �± 2014. �± �‹�� ������ �± �K���� ��-9. �± EDN 

SVNUBV.  

4. �;�_�a�h�i�Z�k�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �l�_�j�e�b�i�j�_�k�k�b�g�Z�� �\�� �i�j�h�n�b�e�Z�d�l�b�d�_�� �i�h�k�e�_�j�h�^�h�\�u�o��

�d�j�h�\�h�l�_�q�_�g�b�c�� �m�� �[�_�j�_�f�_�g�g�u�o�� �k�� �]�b�i�_�j�l�_�g�a�b�\�g�u�f�b�� �j�Z�k�k�l�j�h�c�k�l�\�Z�f�b�� �\�h�� �\�j�_�f�y��

�[�_�j�_�f�_�g�g�h�k�l�b���� �F�g�h�]�h�p�_�g�l�j�h�\�h�_�� �\�k�_�g�Z�i�j�Z�\�e�_�g�g�h�_�� �d�h�]�h�j�l�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� ����

�X���K���� �J�Z�k�i�h�i�b�g���� �G���X���� �I�u�e�Z�_�\�Z���� �?���F���� �R�b�n�f�Z�g�� �>�b�� �^�j.] ������ �:�g�_�k�l�_�a�b�h�e�h�]�b�y�� �b��

�j�_�Z�g�b�f�Z�l�h�e�h�]�b�y�� ���F�_�^�b�Z �K�n�_�j�Z������ �± 2022. �± �‹�� ������ �± �K���� ����-54. �± doi: 10.17116/ 

anaesthesiology202203146. �± EDN VJGHCE.  

5. �;�_�e�y�_�\���� �:���F���� �5�2�&-�Z�g�Z�e�b�a�� �b�� �e�h�]�b�k�l�b�q�_�k�d�Z�y�� �j�_�]�j�_�k�k�b�y�� �\�� �0�H�G�&�D�O�F���� �m�q�_�[�g�h�_��

�i�h�k�h�[�b�_�� �^�e�y�� �\�j�Z�q�_�c�� �b�� �h�[�m�q�Z�x�s�b�o�k�y�� �\�� �k�b�k�l�_�f�_�� �\�u�k�r�_�]�h�� �b�� �^�h�i�h�e�g�b�l�_�e�v�g�h�]�h��

�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h���h�[�j�Z�a�h�\�Z�g�b�y�������:���F�����;�_�e�y�_�\�����:���?�����F�b�o�g�b�g�����F���<�����J�h�]�Z�q�_�\�����± 

�K�Z�g�d�l-�I�_�l�_�j�[�m�j�]���� �G�F�B�P�� �h�g�d�h�e�h�]�b�b�� �b�f���� �G���G���� �I�_�l�j�h�\�Z���� ������������ �± ������ �k���� �± ISBN 

978-5-6048249-5-5.  

6. �<�Z�d�m�m�f-�Z�k�i�b�j�Z�p�b�h�g�g�Z�y�� �k�b�k�l�_�f�Z�� �\�� �e�_�q�_�g�b�b�� �m�j�_�l�j�h�j�_�d�l�Z�e�v�g�h�]�h�� �k�\�b�s�Z�� �i�h�k�e�_��

�e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �� �K���<���� �I�j�h�g�y�]�b�g����

�D���<�� �K�l�_�]�g�b�c���� �?���J���� �>�\�h�c�g�b�d�h�\�Z�� �>�b�� �^�j.] ������ �L�b�o�h�h�d�_�Z�g�k�d�b�c�� �f�_�^�b�p�b�g�k�d�b�c��

�`�m�j�g�Z�e�����± 2023. �± �L�������������‹���������± �K��������-80. �± doi: 10.34215/1609-1175-2023-2-77-

80. �± EDN VQQDTA.  



267 
 
7. �<�e�b�y�g�b�_�� �l�_�o�g�b�d�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �\�_�a�b�d�h�m�j�_�l�j�Z�e�v�g�h�]�h�� �k�_�]�f�_�g�l�Z�� �i�j�b��

�j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �g�Z�� �n�m�g�d�p�b�x�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b���� �h�p�_�g�d�Z��

�[�e�b�`�Z�c�r�b�o�� �b�� �h�l�^�Z�e�z�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� ���� �F���B���� �D�h�]�Z�g���� �B���B���� �;�_�e�h�m�k�h�\����

�<���<�� �F�b�l�m�k�h�\���>�b���^�j.] �������<�_�k�l�g�b�d���m�j�h�e�h�]�b�b���� �± 2022. �± �L�������������‹���������± �K��������-69. �± 

doi: 10.21886/2308-6424-2022-10-4-54-69. �± EDN FUNRHO.  

8. �<�h�j�h�g�h�\�Z���� �?���G���� �E�h�d�Z�e�b�a�h�\�Z�g�g�u�c�� �j�Z�d�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� �m�� �f�m�`�q�b�g��

�i�h�`�b�e�h�]�h�� �b�� �k�l�Z�j�q�_�k�d�h�]�h�� �\�h�a�j�Z�k�l�Z���� �Z�d�l�b�\�g�Z�y�� �o�b�j�m�j�]�b�y�� �b�e�b�� �\�u�`�b�^�Z�l�_�e�v�g�Z�y��

�l�Z�d�l�b�d�Z�"�� ���� �?���G���� �<�h�j�h�g�h�\�Z���� �:���B���� �G�h�\�b�d�h�\���� �?���K���� �R�i�b�e�_�g�y�� ������ �F�_�^�b�p�b�g�k�d�b�c��

�\�_�k�l�g�b�d���;�Z�r�d�h�j�l�h�k�l�Z�g�Z�����± 2013. �± �L�����������‹���������± �K����������-183. �± EDN QZKAPX.  

9. �<�u�[�h�j�� �e�_�q�_�[�g�h�c�� �l�Z�d�l�b�d�b�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�l�Z�j�q�_�k�d�h�]�h�� �\�h�a�j�Z�k�l�Z�� �k��

�g�_�f�_�l�Z�k�l�Z�l�b�q�_�k�d�b�f�� �j�Z�d�h�f�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� ���� �F���B���� �<�h�e�d�h�\�Z����

�:���B���K�� �:�d�_�e���� �Y���<���� �=�j�b�^�g�_�\�Z�� �>�b�� �^�j.] ������ �A�e�h�d�Z�q�_�k�l�\�_�g�g�u�_�� �h�i�m�o�h�e�b���� �± 2025. �± 

�L�� ���������‹���������± �K��������-45. �± doi: 10.18027/2224-5057-2025-037. �± EDN UWHELT.  

10. �<�y�a�h�\�p�_�\���� �I���<���� �H�i�l�b�f�b�a�Z�p�b�y�� �l�_�o�g�b�d�b�� �w�g�^�h�\�b�^�_�h�o�b�j�m�j�]�b�q�_�k�d�h�c��

�\�g�_�[�j�x�r�b�g�g�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b ���� �^�b�k���� �« �d�Z�g�^���� �f�_�^���� �g�Z�m�d : 

�����������������������<�y�a�h�\�p�_�\���I���<�����± �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�����������������± ���������k�����± EDN HRXWQS.  

11. �=�j�b�]�h�j�v�_�\���� �K���=���� �J�h�e�v�� �b�� �f�_�k�l�h�� �e�h�]�b�k�l�b�q�_�k�d�h�c�� �j�_�]�j�_�k�k�b�b�� �b�� �5�2�&-�Z�g�Z�e�b�a�Z�� �\��

�j�_�r�_�g�b�b���f�_�^�b�p�b�g�k�d�b�o���^�b�Z�]�g�h�k�l�b�q�_�k�d�b�o���a�Z�^�Z�q�������K���=�����=�j�b�]�h�j�v�_�\�����X���<�����E�h�[�a�b�g����

�G���<���� �K�d�j�b�i�q�_�g�d�h���������@�m�j�g�Z�e���b�g�n�_�d�l�h�e�h�]�b�b���� �± 2016. �± �L���� ������ �‹�� ������ �± �K���� ����-45. �± 

doi: 10.22625/2072-6732-2016-8-4-36-45. �± EDN XFWBJT.  

12. �>�\�m�o�k�e�h�c�g�Z�y�� �a�Z�^�g�y�y�� �j�_�d�h�g�k�l�j�m�d�p�b�y�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�h�f�h�a�Z�� �i�j�b��

�j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���� �F���:���� �D�h�^�a�h�d�h�\����

�?���<�� �R�i�h�l�v���� �:���<���� �I�j�h�k�d�m�j�Z�� �>�b�� �^�j.] ������ �M�j�h�e�h�]�b�y���� �± 2021. �± �‹�� ������ �± �K���� ����-86. �± 

doi: 10.18565/urology.2021.3.82-86. �± EDN CVDDMO.  

13. �>�_�f�b�^�d�h���� �X���E���� �I�h�\�u�r�_�g�b�_�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b�� �m�� �f�m�`�q�b�g�� �k�� �g�_�^�_�j�`�Z�g�b�_�f�� �f�h�q�b��

�i�h�k�e�_���i�j�h�k�l�Z�l�w�d�l�h�f�b�b���b���j�Z�p�b�h�g�Z�e�v�g�h�_���i�j�b�f�_�g�_�g�b�_���Z�[�k�h�j�[�b�j�m�x�s�b�o���k�j�_�^�k�l�\������

�X���E���� �>�_�f�b�^�d�h�������� �W�n�n�_�d�l�b�\�g�Z�y�� �n�Z�j�f�Z�d�h�l�_�j�Z�i�b�y���� �± 2014. �± �‹�� ������ �± �K���� ����-48. �± 

EDN RWHIPF.  



268 
 
14. �>�b�f�b�l�j�b�Z�^�b���� �K���G���� �<�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �n�Z�k�p�b�Z�e�v�g�u�o�� �k�l�j�m�d�l�m�j�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �i�j�b��

�j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b ���� �Z�\�l�h�j�_�n���� �^�b�k���� �«�� �d�Z�g�^���� �f�_�^���� �g�Z�m�d���� ��������������������

�����������������������>�b�f�b�l�j�b�Z�^�b���K���G�����± �F�h�k�d�\�Z�����������������± �������k�����± EDN QHRSHJ.  

15. �>�b�g�Z�f�b�d�Z�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�Z�� �i�h�k�e�_�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �k�� �j�Z�a�\�b�\�b�r�b�f�k�y�� �f�h�q�_�\�u�f�� �i�_�j�b�l�h�g�b�l�h�f�� �g�Z�� �n�h�g�_��

�g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �p�b�k�l�m�j�_�l�_�j�h�Z�g�Z�k�l�h�f�h�a�Z�� ���� �K���G���� �G�_�k�l�_�j�h�\���� �;���<���� �O�Z�g�Z�e�b�_�\����

�<���<���� �<�h�e�h�^�b�q�_�\�� �>�b�� �^�j.] ������ �<�_�k�l�g�b�d�� �G�Z�p�b�h�g�Z�e�v�g�h�]�h�� �f�_�^�b�d�h-�o�b�j�m�j�]�b�q�_�k�d�h�]�h��

�p�_�g�l�j�Z���b�f�����G���B�����I�b�j�h�]�h�\�Z�����± 2019. �± �L�������������‹���������± �K����������-148. �± doi: 10.25881/ 

BPNMSC.2019.21.53.027. �± EDN DTGUSE.  

16. �A�e�h�d�Z�q�_�k�l�\�_�g�g�u�_�� �g�h�\�h�h�[�j�Z�a�h�\�Z�g�b�y�� �\�� �J�h�k�k�b�b�� �\�� ���������� �]�h�^�m�� ���a�Z�[�h�e�_�\�Z�_�f�h�k�l�v�� �b��

�k�f�_�j�l�g�h�k�l�v���� ���� �i�h�^�� �j�_�^���� �:���>���� �D�Z�i�j�b�g�Z�� �<���<���� �K�l�Z�j�b�g�k�d�h�]�h���� �:���H���� �R�Z�o�a�Z�^�h�\�h�c. �± 

�F�h�k�d�\�Z��: �F�G�B�H�B�� �b�f���� �I���:���� �=�_�j�p�_�g�Z�� �í�� �n�b�e�b�Z�e�� �N�=�;�M�� �©�G�F�B�P�� �j�Z�^�b�h�e�h�]�b�b�ª��

�F�b�g�a�^�j�Z�\�Z���J�h�k�k�b�b�����������������± ���������k�����± ISBN 978-5-85502-298-8.  

17. �B�e�v�b�g���� �>���F���� �K�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �l�_�o�g�b�d�b�� �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c��

�j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b���^�e�y���m�e�m�q�r�_�g�b�y���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���m�^�_�j�`�Z�g�b�y��

�f�h�q�b ���� �^�b�k���� �« �d�Z�g�^���� �f�_�^���� �g�Z�m�d ���� ������������������ ���� �B�e�v�b�g�� �>���F���� �± �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]����

2021. �± ���������k�����± EDN PJBGEC.  

18. �B�g�l�j�Z- �b�� �j�Z�g�g�b�_�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_�� �h�k�e�h�`�g�_�g�b�y�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �b��

�j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���� �H���:���� �B�k�Z�_�\����

�I���K�� �D�u�a�e�Z�k�h�\���� �<���I���� �K�_�j�]�_�_�\�� �>�b�� �^�j.] ������ �M�j�h�e�h�]�b�q�_�k�d�b�_�� �\�_�^�h�f�h�k�l�b���� �± 2024. �± 

�L�� ���������‹���������± �K����������-358. �± doi: 10.17816/uroved635161. �± EDN FMVSBC.  

19. �D�e�b�g�b�d�h-�f�h�j�n�h�e�h�]�b�q�_�k�d�Z�y�� �h�p�_�g�d�Z�� �j�_�a�m�e�v�l�Z�l�h�\�� �k�l�Z�g�^�Z�j�l�g�h�c�� �j�h�[�h�l-

�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �b�� �k��

�i�j�b�f�_�g�_�g�b�_�f�� �l�_�o�g�b�d�b�� �k�� �k�h�o�j�Z�g�_�g�b�_�f�� �J�_�l�p�b�_�\�Z�� �i�j�h�k�l�j�Z�g�k�l�\�Z�� ����

�?���G�� �=�h�e�m�[�p�h�\�Z�����?���B�����<�_�e�b�_�\�����?���:�����K�h�d�h�e�h�\���>�b���^�j.] �������M�j�h�e�h�]�b�y�����± 2021. �± �‹��������

�± �K��������-103. �± doi: 10.18565/urology.2021.3.98-103. �± EDN DCMLIO.  

20. �D�e�b�g�b�q�_�k�d�Z�y�� �o�b�j�m�j�]�b�y ���� �g�Z�p�b�h�g�Z�e�v�g�h�_�� �j�m�d�h�\�h�^�k�l�\�h���� �\�� ���� �l���� ���� �i�h�^�� �j�_�^����

�<���K�� �K�Z�\�_�e�v�_�\�Z�����:���B�����D�b�j�b�_�g�d�h�����± �F�h�k�d�\�Z��: �©�=�W�H�L�:�J-�F�_�^�b�Z�ª, 2010. �± �L����III . 

�± �����������k�����± ISBN 978-5-9704-1544-3.  



269 
 
21. �D�h�]�Z�g���� �F���B���� �K�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �j�Z�^�b�d�Z�e�v�g�h�c����

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �^�e�y�� �k�g�b�`�_�g�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �b�g�d�h�g�l�b�g�_�g�p�b�b�� ����

�F���B�� �D�h�]�Z�g�����:���<�����<�h�e�^�h�o�b�g���������H�g�d�h�m�j�h�e�h�]�b�y�����± 2005. �± �‹  1. �± �K. 45-53.  

22. �D�h�f�y�d�h�\���� �;���D���� �M�j�h�e�h�]�b�y ���� �m�q�_�[�g�b�d�� ���� �;���D���� �D�h�f�y�d�h�\���� �± 3-�_�� �b�a�^�Z�g�b�_����

�i�_�j�_�j�Z�[�h�l�Z�g�g�h�_�� �b�� �^�h�i�h�e�g�_�g�g�h�_���� �± �F�h�k�d�\�Z���� �H�H�H�� �B�a�^�Z�l�_�e�v�k�d�Z�y�� �]�j�m�i�i�Z��

�©�=�W�H�L�:�J-�F�_�^�b�Z�ª, 2022. �± ���������k�����± ISBN 978-5-9704-7036-7.  

23. �D�h�g�k�_�j�\�Z�l�b�\�g�h�_�� �e�_�q�_�g�b�_�� �j�_�d�l�h�m�j�_�l�j�Z�e�v�g�u�o�� �k�\�b�s�_�c���� �k�h�\�j�_�f�_�g�g�u�c�� �i�h�^�o�h�^�� ����

�K���<���� �I�h�i�h�\���� �B���G���� �H�j�e�h�\���� �G���D���� �=�Z�^�`�b�_�\�� �>�b�� �^�j.] ������ �M�j�h�e�h�]�b�y���� �± 2019. �± �‹�� ������ �± 

�K�� 44-47. �± doi: 10.18565/urology.2019.6.44-47. �± EDN XXYIKN.   

24. �D�j�h�\�h�k�[�_�j�_�]�Z�x�s�b�c �w�n�n�_�d�l �Z�]�h�g�b�k�l�h�\ V1-�\�Z�a�h�i�j�_�k�k�b�g�h�\�u�o �j�_�p�_�i�l�h�j�h�\ �\ 

�h�g�d�h�m�j�h�e�h�]�b�b / �G.�X. �I�u�e�Z�_�\�Z, �: .�: . �;�b�j�d�m�g, �K.�: . �K�Z�f�Z�j�b�g [�b �^�j.] // 

�H�g�d�h�m�j�h�e�h�]�b�y. �± 2017. �± �L�������������‹�������� �± �K. 119-123. �± doi: 10.17650/1726-9776-

2017-13-3-119-123. �± EDN ZIDWIN.  

25. �D�m�g�_�r�d�h���� �G���N���� �W�n�n�_�d�l�b�\�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �l�_�j�e�b�i�j�_�k�k�b�g�Z�� ���J�_�f�_�k�l�b�i�Z���� �i�j�b��

�\�u�i�h�e�g�_�g�b�b�� �f�b�h�f�w�d�l�h�f�b�b�� �\�h�� �\�j�_�f�y�� �d�_�k�Z�j�_�\�Z�� �k�_�q�_�g�b�y�� ���� �G���N���� �D�m�g�_�r�d�h����

�B���O�� �P�Z�j�h�_�\�Z���� �X���H���� �D�h�k�f�Z�d�h�\�Z�� ������ �W�n�n�_�d�l�b�\�g�Z�y�� �n�Z�j�f�Z�d�h�l�_�j�Z�i�b�y���� �± 2023. �± 

�L�� �������� �‹�� ������ �± �K���� ����-16. �± doi: 10.33978/2307-3586-2023-19-7-14-16. �± EDN 

PCPXUE.  

26. �E�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�Z�y�� �j�Z�^�b�d�Z�e�v�g�Z�y�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�y�� �k�� �k�h�o�j�Z�g�_�g�b�_�f��

�i�j�h�d�k�b�f�Z�e�v�g�h�]�h�� �h�l�^�_�e�Z�� �i�j�h�k�l�Z�l�b�q�_�k�d�h�c�� �m�j�_�l�j�u�� ���� �K���G�� �?�j�_�f�_�g�d�h����

�<���X�� �F�b�o�Z�c�e�b�q�_�g�d�h���� �:���G���� �?�j�_�f�_�g�d�h�� �>�b�� �^�j.] ������ �<�_�k�l�g�b�d�� �m�j�h�e�h�]�b�b���� �± 2023. �± 

�L�� �������� �‹�� ������ �± �K���� ����-46. �± doi: 10.21886/2308-6424-2023-11-2-37-46. �± EDN 

HFPIGR.  

27. �E�Z�i�l�_�\�Z���� �L���H���� �I�Z�l�h�f�h�j�n�h�e�h�]�b�q�_�k�d�Z�y�� �h�p�_�g�d�Z�� �i�j�h�k�l�Z�l�u�� �i�h�k�e�_�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���� �L���H���� �E�Z�i�l�_�\�Z�� ������ �<�_�k�l�g�b�d�� �m�j�h�e�h�]�b�b���� �± 2019. �± �L���� ������ �‹�� ������ �± 

�K�� 74-83. �± doi: 10.21886/2308-6424-2019-7-1-74-83. �± EDN ACSNMU.  

28. �E�h�j�Z�g���� �H���;���� �L�j�Z�g�k�\�_�a�b�d�Z�e�v�g�Z�y�� �i�e�Z�k�l�b�d�Z�� �j�_�p�b�^�b�\�g�h�]�h�� �k�l�_�g�h�a�Z��

�m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h�� �Z�g�Z�k�l�Z�f�h�a�Z�� �[�m�d�d�Z�e�v�g�u�f�� �e�h�k�d�m�l�h�f���� �n�b�d�k�b�j�h�\�Z�g�g�u�f�� �i�j�b��

�i�h�f�h�s�b���Z�\�l�h�f�Z�l�b�q�_�k�d�h�]�h���r�\�Z��V-LOC �����H���;�����E�h�j�Z�g�����:���:�����K�_�j�_�]�b�g���������M�j�h�e�h�]�b�y����



270 
 

�± 2022. �± �‹�� ������ �± �K���� ����-81. �± doi: 10.18565/urology.2022.4.78-81. �± EDN 

SRAGOA.  

29. �F�Z�]�h�f�_�^�h�\���� �:���F���� �O�b�j�m�j�]�b�q�_�k�d�h�_�� �e�_�q�_�g�b�_�� �i�m�a�u�j�g�h-�i�j�y�f�h�d�b�r�_�q�g�u�o�� �k�\�b�s�_�c����

�k�n�h�j�f�b�j�h�\�Z�\�r�b�o�k�y���i�h�k�e�_���m�j�h�e�h�]�b�q�_�k�d�b�o���h�i�_�j�Z�p�b�c �����^�b�k�����«���d�Z�g�^�����f�_�^�����g�Z�m�d : 

�����������������������F�Z�]�h�f�_�^�h�\���:���F�����± �F�h�k�d�\�Z�����������������± ���������k��  

30. �F�h�k�h�y�g���� �F���K���� �G�h�\�u�c�� �f�_�l�h�^�� �i�_�j�_�^�g�_�c�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �k�l�j�m�d�l�m�j�� �f�Z�e�h�]�h�� �l�Z�a�Z��

�i�j�b�� �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �^�e�y�� �m�e�m�q�r�_�g�b�y��

�j�Z�g�g�_�]�h�� �m�^�_�j�`�Z�g�b�y�� �f�h�q�b�� ���� �F���K���� �F�h�k�h�y�g���� �>���:���� �N�_�^�h�j�h�\���� �?���K���� �=�b�e�_�\�� ������

�W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�y���b���d�e�b�g�b�q�_�k�d�Z�y���m�j�h�e�h�]�b�y�����± 2022. �± �L�������������‹���������± �K��������-23. 

�± doi: 10.29188/2222-8543-2022-15-2-18-23. �± EDN RQWYQU.  

31. �G�b�a�Z�f�h�\�Z���� �J���K���� �E�_�q�_�g�b�_�� �e�h�d�Z�e�b�a�h�\�Z�g�g�h�]�h�� �j�Z�d�Z�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� �\��

�a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �]�j�m�i�i�u�� �h�g�d�h�e�h�]�b�q�_�k�d�h�]�h�� �j�b�k�d�Z�� ���� �J���K���� �G�b�a�Z�f�h�\�Z����

�J���>�� �:�g�^�j�_�_�\�Z�����F���H�����<�h�a�^�\�b�`�_�g�k�d�b�c���������H�g�d�h�m�j�h�e�h�]�b�y���� �± 2024. �± �L�������������‹���������± 

�K����������-119. �± doi: 10.17650/1726-9776-2024-20-4-112-119. �± EDN URZNRS.  

32. �G�h�\�u�c�� �f�_�l�h�^�� �a�Z�^�g�_�c�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �Z�m�l�h�l�d�Z�g�v�x�� �i�j�b�� �j�h�[�h�l-

�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���� �F���K���� �F�h�k�h�y�g����

�>���:�� �R�_�e�b�i�Z�g�h�\�����>���:�����N�_�^�h�j�h�\���>�b���^�j.] �������M�j�h�e�h�]�b�q�_�k�d�b�_���\�_�^�h�f�h�k�l�b�����± 2022. �± 

�L�������������‹���������± �K��������-40. �± doi: 10.17816/uroved89659. �± EDN KHULKA.  

33. �G�x�r�d�h���� �D���F���� �O�b�j�m�j�]�b�q�_�k�d�h�_�� �b�� �d�h�f�[�b�g�b�j�h�\�Z�g�g�h�_�� �e�_�q�_�g�b�_�� �m�� �[�h�e�v�g�u�o��

�i�_�j�\�b�q�g�u�f�� �b�� �j�_�p�b�^�b�\�g�u�f�� �j�Z�d�h�f�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u ���� �^�b�k���� �« � -̂�j�Z�� �f�_�^����

�g�Z�m�d ���� �������������������� ������������������ ���� �G�x�r�d�h�� �D���F���� �± �F�h�k�d�\�Z���� ������������ �± �������� �k���� �± EDN 

HIWKPP.  

34. �H�� �k�l�Z�^�b�j�h�\�Z�g�b�b�� �h�g�d�h�m�j�h�e�h�]�b�q�_�k�d�b�o�� �a�Z�[�h�e�_�\�Z�g�b�c�� �i�h�� �h�[�g�h�\�e�_�g�g�h�c TNM-

�d�e�Z�k�k�b�n�b�d�Z�p�b�b�� ��-�]�h�� �b�a�^�Z�g�b�y�� ���� �:���:���� �D�b�j�b�q�_�d���� �;���R���� �D�Z�f�h�e�h�\���� �G���:���� �K�Z�\�_�e�h�\����

�<���;���� �F�Z�l�\�_�_�\�� ������ �H�g�d�h�m�j�h�e�h�]�b�y���� �± 2018. �± �L���� �������� �‹�� ������ �± �K���� ������-172. �± 

doi: 10.17650/1726-9776-2018-14-1-166-172. �± EDN TDRSWG.  

35. �H�^�g�h�f�h�f�_�g�l�g�Z�y�� �o�b�j�m�j�]�b�q�_�k�d�Z�y�� �d�h�j�j�_�d�p�b�y�� �k�l�j�_�k�k�h�\�h�]�h�� �g�_�^�_�j�`�Z�g�b�y�� �f�h�q�b�� �b��

�w�j�_�d�l�b�e�v�g�h�c�� �^�b�k�n�m�g�d�p�b�b�� �i�h�k�e�_�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �e�_�q�_�g�b�y�� �j�Z�d�Z�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c��

�`�_�e�_�a�u�� ���� �I���K���� �D�u�a�e�Z�k�h�\���� �<���;���� �N�b�e�b�f�h�g�h�\���� �J���<���� �<�Z�k�b�g�� �>�b�� �^�j.] // 



271 
 

�W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�y���b���d�e�b�g�b�q�_�k�d�Z�y���m�j�h�e�h�]�b�y�����± 2023. �± �L�������������‹���������± �K��������-59. 

�± doi: 10.29188/2222-8543-2023-16-1-55-59. �± EDN JMPHST.  

36. �H�i�u�l�� �\�_�^�_�g�b�y�� �i�Z�p�b�_�g�l�h�\�� �k�� �j�Z�a�j�u�\�h�f�� �m�j�_�l�j�h�p�b�k�l�h�Z�g�Z�k�l�h�f�h�a�Z�� �i�h�k�e�_��

�j�Z�^�b�d�Z�e�v�g�h�c�� �i�h�a�Z�^�b�e�h�g�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���d�e�b�g�b�q�_�k�d�b�c�� �k�e�m�q�Z�c���� ����

�K���:�� �K�_�j�_�[�j�y�g�u�c���� �:���:���� �D�Z�q�f�Z�a�h�\���� �:���:���� �=�j�b�]�h�j�v�_�\�� �>�b�� �^�j.] // 

�W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�y�� �b�� �d�e�b�g�b�q�_�k�d�Z�y�� �m�j�h�e�h�]�b�y���� �± 2020. �± �‹�� ������ �± �K���� ������-135. �± 

doi: 10.29188/2222-8543-2020-12-2-130-134. �± EDN MXVUHI .  

37. �H�p�_�g�d�Z�� �n�Z�d�l�h�j�h�\�� �j�b�k�d�Z�� �i�h�e�h�`�b�l�_�e�v�g�h�]�h�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �d�j�Z�y�� �j�_�a�_�d�p�b�b�� �i�j�b��

�k�h�o�j�Z�g�_�g�b�b�� �r�_�c�d�b�� �f�h�q�_�\�h�]�h�� �i�m�a�u�j�y�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �i�h�a�Z�^�b�e�h�g�g�h�c��

�j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b�������B���B�����;�_�e�h�m�k�h�\�����F���B�����D�h�]�Z�g�����K���D�����L�h�o�l�Z�f�b�r�y�g����

�F���;���� �Q�b�[�b�q�y�g�� ������ �H�g�d�h�m�j�h�e�h�]�b�y���� �± 2022. �± �L���� �������� �‹�� ������ �± �K���� ����-101. �± 

doi: 10.17650/1726-9776-2022-18-2-88-101. �± EDN IUFFRA.  

38. �H�p�_�g�d�Z�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �j�Z�g�g�_�]�h�� �m�^�Z�e�_�g�b�y��

�m�j�_�l�j�Z�e�v�g�h�]�h�� �d�Z�l�_�l�_�j�Z�� �i�h�k�e�_�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���� �K���<���� �D�h�l�h�\���� �J���B���� �=�m�k�i�Z�g�h�\���� �B���R���� �;�y�^�j�_�l�^�b�g�h�\�� �>�b�� �^�j.] // 

�H�g�d�h�m�j�h�e�h�]�b�y���� �± 2022. �± �L���� �������� �‹�� ������ �± �K���� ����-47. �± doi: 10.17650/1726-9776-

2022-18-1-38-47. �± EDN JVMORP.  

39. �I�Z�l�_�g�l�� �‹�� ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y���� �&���� �F�I�D�� �$�����%�� �������������� �K�i�h�k�h�[��

�i�j�h�n�b�e�Z�d�l�b�d�b�� �e�b�f�n�h�j�_�b�� �b�� �e�b�f�n�h�d�b�k�l�� �m�� �[�h�e�v�g�u�o�� �j�Z�d�h�f�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c��

�`�_�e�_�a�u�� �i�h�k�e�_�� �o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y ���� �‹�� �������������������� ���� �a�Z�y�\�e���� �������������������� : 

�h�i�m�[�e���� ���������������������� ���� �G�x�r�d�h �D���F������ �D�j�Z�r�_�g�b�g�g�b�d�h�\ �:���:������ �L�_�f�b�j�]�_�j�_�_�\�� �F���A����

�>�b �^�j.]���� �a�Z�y�\�b�l�_�e�v�� �N�=�;�M�� �©�G�Z�p�b�h�g�Z�e�v�g�u�c�� �f�_�^�b�p�b�g�k�d�b�c�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c��

�p�_�g�l�j���j�Z�^�b�h�e�h�]�b�b�ª �F�A���J�N�����± EDN YBVFVH.  

40. �I�Z�l�_�g�l�� �‹ ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y���� �&���� �F�I�D�� �$�����%�� �������������� �K�i�h�k�h�[��

�i�j�h�\�_�^�_�g�b�y�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �k�� �k�h�o�j�Z�g�_�g�b�_�f��

�i�j�_�^�i�m�a�u�j�g�h�]�h�� �i�j�h�k�l�j�Z�g�k�l�\�Z ���� �‹ 2018102624 ���� �a�Z�y�\�e���� �������������������� ���� �h�i�m�[�e����

���������������������� ���� �G�_�\�b�j�h�\�b�q �?���K������ �K�_�e�b�\�Z�g�h�\ �:���G������ �;�m�^�u�e�_�\ �K���:������ �D�h�g�h�\ �I���:���� �± 

EDN ZDVWUP.  

41. �I�Z�l�_�g�l�� �‹ ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y���� �&���� �F�I�D�� �$�����%�� �������������� �K�i�h�k�h�[��

�i�j�h�\�_�^�_�g�b�y�� �n�Z�k�p�b�b- �b�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c��



272 
 

�j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b ���� �‹ 2018137007 ���� �a�Z�y�\�e���� �������������������� ���� �h�i�m�[�e����

���������������������� ���� �J�Z�i�h�i�h�j�l �E���F������ �?�g�b�d�_�_�\ �F���W������ �J�_�a�\�u�o�� �B���:���� �>�b�� �^�j.]. �± EDN 

QNAOGB.  

42. �I�Z�l�_�g�l�� �‹ ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y���� �&���� �F�I�D�� �$�����%�� �������������� �K�i�h�k�h�[��

�i�j�h�\�_�^�_�g�b�y�� �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �k�� �i�_�j�_�^�g�_�c�� �j�_�d�h�g�k�l�j�m�d�p�b�_�c�� �f�Z�e�h�]�h�� �l�Z�a�Z�� �i�j�b�� �e�_�q�_�g�b�b�� �j�Z�d�Z��

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u ���� �‹ 2019134768 ���� �a�Z�y�\�e���� �������������������� ���� �h�i�m�[�e����

���������������������� ���� �F�h�k�h�y�g �F���K������ �N�_�^�h�j�h�\ �>���:������ �=�b�e�_�\ �?���K������ �a�Z�y�\�b�l�_�e�v�� �N�=�;�M��

�©�G�Z�p�b�h�g�Z�e�v�g�u�c�� �f�_�^�b�p�b�g�k�d�b�c�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c�� �p�_�g�l�j�� �b�f�_�g�b��

�<���:�� �:�e�f�Z�a�h�\�Z�ª �F�A���J�N�����± EDN EBHMRE.  

43. �I�Z�l�_�g�l�� �‹ ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y����C���� �F�I�D��A61B �������������� �K�i�h�k�h�[��

�n�h�j�f�b�j�h�\�Z�g�b�y�� �n�Z�k�p�b�Z�e�v�g�h�c�� �^�m�i�e�b�d�Z�l�m�j�u�� �i�j�b�� �m�k�l�j�Z�g�_�g�b�b�� �^�_�n�_�d�l�Z�� �i�_�j�_�^�g�_�c��

�k�l�_�g�d�b�� �i�j�y�f�h�c�� �d�b�r�d�b�� �i�h�k�e�_�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b ���� �‹�� �������������������� ���� �a�Z�y�\�e����

06.04.2020 �����h�i�m�[�e�������������������������������X�j�]�_�e�v �X���G�������E�_�h�g�h�\ �H���<�������D�h�i�u�e�v�p�h�\���?���B����

�>�b�� �^�j.]���� �a�Z�y�\�b�l�_�e�v�� �N�=�;�H�M�� �<�H�� �©�H�f�k�d�b�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �f�_�^�b�p�b�g�k�d�b�c��

�m�g�b�\�_�j�k�b�l�_�l�ª���F�A���J�N�����± EDN MMZECR.  

44. �I�Z�l�_�g�l�� �‹ ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y����C���� �F�I�D��A61B �������������� �K�i�h�k�h�[��

�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �e�_�q�_�g�b�y�� �w�j�_�d�l�b�e�v�g�h�c�� �^�b�k�n�m�g�d�p�b�b�� �m�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_��

�j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b ���� �‹ 2020125705 ���� �a�Z�y�\�e���� �������������������� ���� �h�i�m�[�e����

���������������������������I�h�i�h�\ �K���<�������H�j�e�h�\ �B���G�������=�m�e�v�d�h���:���F�����>�b���^�j.]�����a�Z�y�\�b�l�_�e�v���N�=�;�H�M��

�<�H�� �©�K�_�\�_�j�h-�A�Z�i�Z�^�g�u�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �f�_�^�b�p�b�g�k�d�b�c�� �m�g�b�\�_�j�k�b�l�_�l�� �b�f����

�B���B�� �F�_�q�g�b�d�h�\�Z�ª �F�A���J�N�����± EDN BEXHON.  

45. �I�Z�l�_�g�l�� �‹ ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y���� �&���� �F�I�D�� �$�����%�� �������������� �K�i�h�k�h�[��

�i�j�h�n�b�e�Z�d�l�b�d�b�� �j�Z�a�\�b�l�b�y�� �e�b�f�n�Z�l�b�q�_�k�d�b�o�� �d�b�k�l�� �i�h�k�e�_�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �k�� �l�Z�a�h�\�h�c�� �e�b�f�n�Z�^�_�g�w�d�l�h�f�b�_�c ���� �‹�� �������������������� ���� �a�Z�y�\�e����

11.09.2020 ���� �h�i�m�[�e���� ���������������������� ���� �D�h�l�h�\ �K���<������ �I�j�h�k�l�h�f�h�e�h�l�h�\ �:���H������

�=�m�k�i�Z�g�h�\ �J���B���� �>�b�� �^�j.]���� �a�Z�y�\�b�l�_�e�v�� �N�=�:�H�M�� �<�H�� �©�J�h�k�k�b�c�k�d�b�c�� �g�Z�p�b�h�g�Z�e�v�g�u�c 

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c���f�_�^�b�p�b�g�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l���b�f�_�g�b���G���B�����I�b�j�h�]�h�\�Z�ª �F�A���J�N����

�± EDN QNTJCR.  



273 
 
46. �I�Z�l�_�g�l�� �‹ ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y���� �&���� �F�I�D�� �$�����%�� �������������� �K�i�h�k�h�[��

�i�j�h�\�_�^�_�g�b�y�� �j�_�^�m�p�b�j�h�\�Z�g�g�h�c�� �n�Z�k�p�b�h- �b�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �j�h�[�h�l-

�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b ���� �‹2020120366 ���� �a�Z�y�\�e����

15.06.2020 ���� �h�i�m�[�e���� ���������������������� ���� �J�Z�i�h�i�h�j�l �E���F������ �?�g�b�d�_�_�\ �F���W������ �F�h�k�h�y�g�� �F���K����

�>�b���^�j.]. �± EDN HPXXSM.  

47. �I�Z�l�_�g�l���‹ �����������������J�h�k�k�b�c�k�d�Z�y���N�_�^�_�j�Z�p�b�y����C�����F�I�D��A61B 17/00, A61B 18/00. 

�K�i�h�k�h�[�� �i�j�_�^�h�l�\�j�Z�s�_�g�b�y�� �l�j�Z�\�f�u�� �g�Z�j�m�`�g�h�]�h�� �k�n�b�g�d�l�_�j�Z�� �m�j�_�l�j�u�� �i�j�b��

�\�u�i�h�e�g�_�g�b�b�� �l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�h�c�� �e�Z�a�_�j�g�h�c�� �w�g�m�d�e�_�Z�p�b�b�� �^�h�[�j�h�d�Z�q�_�k�l�\�_�g�g�h�c��

�]�b�i�_�j�i�e�Z�a�b�b�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u ���� �‹�� �������������������� ���� �a�Z�y�\�e���� �������������������� : 

�h�i�m�[�e���� ���������������������� ���� �K�_�\�j�x�d�h�\ �N���:������ �<�h�e�h�^�b�g �F���:������ �D�h�q�d�b�g�� �:���>���� �>�b�� �^�j.]. �± 

EDN MWWJXF.  

48. �I�Z�l�_�g�l�� �‹ ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y���� �&�� �F�I�D�� �$�����%�� �������������� �K�i�h�k�h�[��

�i�j�h�n�b�e�Z�d�l�b�d�b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �d�j�h�\�h�l�_�q�_�g�b�y�� �\�h�� �\�j�_�f�y�� �i�j�h�\�_�^�_�g�b�y��

�w�g�^�h�\�b�^�b�o�b�j�m�j�]�b�q�_�k�d�h�c���Z�^�_�g�h�f�w�d�l�h�f�b�b �����‹ 2021119627 �����a�Z�y�\�e������������������������ : 

�h�i�m�[�e���� ���������������������� �� �K�m�r�b�g�Z �B���<������ �I�h�i�h�\ �K���<������ �H�j�e�h�\�� �B���G���� �>�b�� �^�j.]. �± EDN 

NDZWSO.  

49. �I�Z�l�_�g�l�� �‹ ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y���� �&���� �F�I�D�� �$�����%�� �������������� �K�i�h�k�h�[��

�b�g�^�b�\�b�^�m�Z�e�v�g�h�]�h�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y�� �k�e�h�`�g�h�k�l�b�� �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �h�[�t�_�f�Z�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u : 

�‹  2021109991 ���� �a�Z�y�\�e���� �������������������� ���� �h�i�m�[�e���� ���������������������� ���� �F�h�k�h�y�g �F���K������

�N�_�^�h�j�h�\ �>���:������ �K�_�j�_�^�b�g �B���?������ �F�h�\�k�b�k�y�g �:���L������ �a�Z�y�\�b�l�_�e�v�� �N�=�;�M��

�©�G�Z�p�b�h�g�Z�e�v�g�u�c�� �f�_�^�b�p�b�g�k�d�b�c�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c�� �p�_�g�l�j�� �b�f�_�g�b��

�<���:�� �:�e�f�Z�a�h�\�Z�ª �F�A���J�N�����± EDN CWKSDW.  

50. �I�Z�l�_�g�l�� �‹ ���������������� �J�h�k�k�b�c�k�d�Z�y�� �N�_�^�_�j�Z�p�b�y���� �&���� �F�I�D�� �$�����%�� �������������� �K�i�h�k�h�[��

�e�b�]�b�j�h�\�Z�g�b�y�� �^�h�j�a�Z�e�v�g�h�]�h�� �k�h�k�m�^�b�k�l�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �i�h�e�h�\�h�]�h�� �q�e�_�g�Z�� �b��

�\�u�^�_�e�_�g�b�y�� �Z�i�b�d�Z�e�v�g�h�c�� �q�Z�k�l�b�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� �i�j�b�� �j�h�[�h�l-

�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �j�Z�^�b�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b����

�‹  2021117771 ���� �a�Z�y�\�e���� �������������������� ���� �h�i�m�[�e���� ���������������������� ���� �F�h�k�h�y�g �F���K������

�B�e�v�b�g �>���F������ �N�_�^�h�j�h�\ �>���:������ �<�Z�k�b�e�v�_�\ �:���:������ �a�Z�y�\�b�l�_�e�v�� �N�=�;�M�� �©�G�Z�p�b�h�g�Z�e�v�g�u�c��



274 
 

�f�_�^�b�p�b�g�k�d�b�c���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c���p�_�g�l�j���b�f�_�g�b���<���:�����:�e�f�Z�a�h�\�Z�ª �F�A���J�N�����± EDN 

RZYKDT.  

51. �I�_�l�j�h�k�y�g���� �=���K���� �D�e�Z�k�k�b�n�b�d�Z�p�b�y�� �g�_�k�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �m�j�_�l�j�h�\�_�a�b�d�Z�e�v�g�h�]�h��

�Z�g�Z�k�l�h�f�h�a�Z�� �i�h�k�e�_�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���� �=���K���� �I�_�l�j�h�k�y�g���� �:���:���� �D�_�e�v�g�� ������

�H�g�d�h�m�j�h�e�h�]�b�y���� �± 2023. �± �L���� �������� �‹�� ������ �± �K���� ����-75. �± doi: 10.17650/1726-9776-

2023-19-1-71-75. �± EDN EPNOHZ.  

52. �I�j�h�k�l�h�f�h�e�h�l�h�\���� �:���H���� �N�Z�d�l�h�j�u�� �j�b�k�d�Z�� �b�� �f�_�l�h�^�u�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �e�b�f�n�h�]�_�g�g�u�o��

�h�k�e�h�`�g�_�g�b�c���i�j�b���h�i�_�j�Z�p�b�y�o���g�Z���h�j�]�Z�g�Z�o���f�Z�e�h�]�h���l�Z�a�Z �����^�b�k�����«���d�Z�g�^�����f�_�^�����g�Z�m�d : 

�����������������������I�j�h�k�l�h�f�h�e�h�l�h�\���:���H�����± �F�h�k�d�\�Z�����������������± ���������k�����± EDN WUXPKF.  

53. �I�m�a�^�j�Z�q���� �?���<���� �:�f�[�m�e�Z�l�h�j�g�u�c�� �m�j�h�n�e�h�m�f�_�l�j�b�q�_�k�d�b�c�� �f�h�g�b�l�h�j�b�g�]�� �m�� �[�h�e�v�g�u�o��

�i�h�k�e�_�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b ���� �^�b�k���� �«�� �d�Z�g�^���� �f�_�^���� �g�Z�m�d : 14.00.40 / 

�I�m�a�^�j�Z�q���?���<�����± �F�h�k�d�\�Z�����������������± �������k�����± EDN NPVVLN.  

54. �I�m�l�b�� �f�b�g�b�f�b�a�Z�p�b�b�� �q�Z�k�l�h�l�u�� �h�k�e�h�`�g�_�g�b�c�� �o�b�j�m�j�]�b�q�_�k�d�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\����

�i�j�h�\�h�^�b�f�u�o���i�h���i�h�\�h�^�m���j�Z�d�Z���i�j�h�k�l�Z�l�u�������K���<�����I�h�i�h�\�����D���?�����Q�_�j�g�h�\�����B���G�����H�j�e�h�\��

�>�b���^�j.] �������K�h�\�j�_�f�_�g�g�u�_���i�j�h�[�e�_�f�u���g�Z�m�d�b���b���h�[�j�Z�a�h�\�Z�g�b�y�����± 2024. �± �‹���������± �K������������

�± doi: 10.17513/spno.33719. �± EDN IYLHBH.  

55. �J�Z�^�b�d�Z�e�v�g�Z�y�� �i�h�a�Z�^�b�e�h�g�g�Z�y�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�y���� �i�_�j�\�u�c�� �j�h�k�k�b�c�k�d�b�c�� �h�i�u�l�� ����-

�e�_�l�g�_�]�h�� �g�Z�[�e�x�^�_�g�b�y�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� ���� �?���B���� �<�_�e�b�_�\���� �K���;���� �I�_�l�j�h�\���� �H���;�� �E�h�j�Z�g��

�>�b �^�j.] �������H�g�d�h�m�j�h�e�h�]�b�y�����± 2013. �± �‹  2. �± �K��������-62. �± doi: 10.17650/1726-9776-

2013-9-2-57-62.  

56. �J�Z�d�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u���� �k�h�\�j�_�f�_�g�g�Z�y�� �k�b�l�m�Z�p�b�y�� �\�� �J�h�k�k�b�b�� �b�� �]���� �K�Z�g�d�l-

�I�_�l�_�j�[�m�j�]�_�� �i�h�� �^�Z�g�g�u�f�� �f�_�^�b�d�h-�k�l�Z�l�b�k�l�b�q�_�k�d�b�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� ���� �K���<���� �I�h�i�h�\����

�J���=�� �=�m�k�_�c�g�h�\���� �<���<���� �O�b�`�Z�� �>�b���^�j.] ������ �H�g�d�h�m�j�h�e�h�]�b�y���� �± 2023. �± �L���� �������� �‹�� ������ �± 

�K�� 102-114. �± doi: 10.17650/1726-9776-2023-19-1-102-114. �± EDN ZJCTPH.  

57. �J�Z�d�m�e���� �K���:���� �H�k�e�h�`�g�_�g�b�y�� �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���� �K���:���� �J�Z�d�m�e���� �J���:���� �?�e�h�_�\���� �F���H���� �K�d�b�[�Z�� ������ �M�j�h�e�h�]�b�q�_�k�d�b�_��

�\�_�^�h�f�h�k�l�b�����± 2019. �± �L�����������‹���6�����± �K��������-77. �± EDN WMEYPE.  

58. �J�Z�k�g�_�j���� �I���B���� �<�u�[�h�j�� �f�_�l�h�^�Z�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �e�_�q�_�g�b�y�� �e�h�d�Z�e�b�a�h�\�Z�g�g�h�]�h�� �j�Z�d�Z��

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u ���� �^�b�k���� �« � -̂�j�Z�� �f�_�^���� �g�Z�m�d ���� ������������������ ���� �J�Z�k�g�_�j�� �I���B���� �± 

�F�h�k�d�\�Z�����������������± ���������k�����± EDN EJTKYU.  



275 
 
59. �J�Z�g�g�_�_ �\�h�k�k�l�Z�g�h�\�e�_�g�b�_ �m�^�_�j�`�Z�g�b�y �f�h�q�b �i�h�k�e�_ �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c 

�j�Z�^�b�d�Z�e�v�g�h�c �i�j�h�k�l�Z�l�w�d�l�h�f�b�b / �B.�: . �:�[�h�y�g, �K.�<. �=�j�Z�q�_�\, �K.�F. �I�Z�d�m�k [�b �^�j.] // 

�M�j�Z�e�v�k�d�b�c �f�_�^�b�p�b�g�k�d�b�c �`�m�j�g�Z�e. �± 2017. �± �L. 146, �‹�� ������ �± �K. 61-64. �± EDN 

XXNJNN.  

60. �J�_�\�Z�����B���:�����<�_�a�b�d�h�m�j�_�l�j�Z�e�v�g�u�c���Z�g�Z�k�l�h�f�h�a���i�h�k�e�_���j�Z�^�b�d�Z�e�v�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�b 

�����^�b�k�����«���d�Z�g�^�����f�_�^�����g�Z�m�d ���������������������������J�_�\�Z���B���:�����± �F�h�k�d�\�Z�����������������± ���������k�����± EDN 

FYAREN.  

61. �J�_�\�Z���� �K���:���� �D�h�f�i�e�_�d�k�g�u�_�� �^�b�Z�]�g�h�k�l�b�d�Z�� �b�� �e�_�q�_�g�b�_�� �[�h�e�v�g�u�o�� �j�Z�d�h�f��

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u���\�u�k�h�d�h�]�h���j�b�k�d�Z �����^�b�k�����« � -̂�j�Z���f�_�^�����g�Z�m�d : 3.1.6, 3.1.13 

�����J�_�\�Z���K���:�����± �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�����������������± ���������k�����± EDN RDPDDB.  

62. �J�_�a�m�e�v�l�Z�l�u�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �i�j�b�� �e�_�q�_�g�b�b�� �f�_�k�l�g�h-

�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�]�h�� �j�Z�d�Z�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u���� �d�e�b�g�b�q�_�k�d�b�_�� �g�Z�[�e�x�^�_�g�b�y�� ����

�K���<���� �I�h�i�h�\���� �J���=���� �=�m�k�_�c�g�h�\���� �B���G���� �H�j�e�h�\�� �>�b�� �^�j.] ������ �H�g�d�h�m�j�h�e�h�]�b�y���� �± 2022. �± 

�L�� �������� �‹ 4. �± �K���� ����-55. �± doi: 10.17650/1726-9776-2022-18-4-42-55. �± EDN 

COZUQB.  

63. �J�_�b�g�g�_�j�\�Z�p�b�y���i�h�e�h�\�h�]�h���q�e�_�g�Z���\���e�_�q�_�g�b�b���y�l�j�h�]�_�g�g�h�c���w�j�_�d�l�b�e�v�g�h�c���^�b�k�n�m�g�d�p�b�b��

�m�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���� �:���D���� �=�m�j�Z�e�v����

�I���K�� �D�u�a�e�Z�k�h�\���� �:���L���� �F�m�k�l�Z�n�Z�_�\�� �>�b�� �^�j.] ������ �W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�y�� �b�� �d�e�b�g�b�q�_�k�d�Z�y��

�m�j�h�e�h�]�b�y�x���± 2025. �± �L�������������‹ 1. �± �K��������-89. �± doi: 10.29188/2222-8543-2025-18-

1-84-89.  

64. �J�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�Z�y�� �j�Z�^�b�d�Z�e�v�g�Z�y�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�y�� �m�� �[�h�e�v�g�u�o�� �i�h�k�e�_��

�w�g�^�h�k�d�h�i�b�q�_�k�d�b�o�� �h�i�_�j�Z�p�b�c�� �g�Z�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�_�� ���� �;���=���� �=�m�e�b�_�\����

�>���F�� �B�e�v�b�g���� �I���<���� �O�Z�j�q�_�g�d�h�� �>�b�� �^�j.] ������ �H�g�d�h�m�j�h�e�h�]�b�y���� �± 2023. �± �L���� �������� �‹�� ������ �± 

�K�� 77-85. �± doi: 10.17650/1726-9776-2023-19-4-77-85. �± EDN AIWXTM.   

65. �J�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�Z�y�� �j�Z�^�b�d�Z�e�v�g�Z�y�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�y�� �m�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_��

�l�j�Z�g�k�m�j�_�l�j�Z�e�v�g�h�c�� �j�_�a�_�d�p�b�b�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� ���� �D���K���� �K�d�j�m�i�k�d�b�c����

�D���;�� �D�h�e�h�g�l�Z�j�_�\�����J���F�����F�_�^�\�_�^�_�\�����>���X�����I�m�r�d�Z�j�v���������M�j�h�e�h�]�b�y�����± 2024. �± �‹���������± 

�K����������-122. �± doi: 10.18565/urology.2024.1.119-122. �± EDN LWUPLN.  

66. �K�\�b�^�_�l�_�e�v�k�l�\�h�� �h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �j�_�]�b�k�l�j�Z�p�b�b�� �[�Z�a�u�� �^�Z�g�g�u�o�� �‹ 2016620331 

�J�h�k�k�b�c�k�d�Z�y���N�_�^�_�j�Z�p�b�y�����;�Z�a�Z���^�Z�g�g�u�o���[�h�e�v�g�u�o���j�Z�d�h�f���i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u : 



276 
 

�‹����������������������  �����a�Z�y�\�e������������������������ �����h�i�m�[�e�������������������������������@�Z�j�b�g�h�\ �=���F�����± EDN 

AOIBQC.  

67. �K�h�d�h�e�h�\���� �?���:���� �K�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �l�_�o�g�b�d�b�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b ���� �^�b�k���� �« � -̂�j�Z�� �f�_�^���� �g�Z�m�d ���� ���������������� ������������ ���� �K�h�d�h�e�h�\�� �?���:���� �± 

�F�h�k�d�\�Z�����������������± ���������k�����± EDN ICEEYA.  

68. �K�j�Z�\�g�_�g�b�_�� �i�h�d�Z�a�Z�l�_�e�_�c�� �l�j�h�f�[�h�^�b�g�Z�f�b�d�b�� �b�� �q�Z�k�l�h�l�u�� �\�_�g�h�a�g�u�o��

�l�j�h�f�[�h�w�f�[�h�e�b�q�_�k�d�b�o�� �h�k�e�h�`�g�_�g�b�c�� �m�� �i�Z�p�b�_�g�l�h�\���� �i�_�j�_�g�_�k�r�b�o�� �j�Z�^�b�d�Z�e�v�g�m�x 

�i�j�h�k�l�Z�l�w�d�l�h�f�b�x���� �J�_�l�j�h�k�i�_�d�l�b�\�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� ���� �I���:���� �K�m�\�h�j�b�g����

�<���W�� �O�h�j�h�g�_�g�d�h�����L���X�����K�f�b�j�g�h�\�Z�����?���:�����:�e�_�d�k�Z�g�^�j�h�\�Z���������<�_�k�l�g�b�d���b�g�l�_�g�k�b�\�g�h�c��

�l�_�j�Z�i�b�b���b�f�_�g�b���:���B���� �K�Z�e�l�Z�g�h�\�Z���� �± 2021. �± �‹�������� �± �K���� ������-142. �± doi: 10.21320/ 

1818-474X-2021-1-134-142. �± EDN OFLQGL.  

69. �K�j�Z�\�g�_�g�b�_���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���j�_�a�m�e�v�l�Z�l�h�\���i�h�k�e�_���j�Z�^�b�d�Z�e�v�g�h�c���i�h�a�Z�^�b�e�h�g�g�h�c���b��

�j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c���i�j�h�k�l�Z�l�w�d�l�h�f�b�c�����\�u�i�h�e�g�_�g�g�u�o���i�h���g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c��

�f�_�l�h�^�b�d�_�� �o�b�j�m�j�]�Z�f�b�� �k�� �h�i�u�l�h�f�� �[�h�e�_�_�� ���������� �h�i�_�j�Z�p�b�c�� ���� �>���X���� �I�m�r�d�Z�j�v����

�<���<�� �>�v�y�d�h�\�����:���H�����<�Z�k�b�e�v�_�\�����>���<�����D�h�l�_�g�d�h���������M�j�h�e�h�]�b�y�����± 2017. �± �‹���������± �K��������-

53. �± doi: 10.18565/urol.2017.1.50-53. �± EDN YJAMDV.  

70. �K�j�Z�\�g�_�g�b�_�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �e�Z�i�Z�j�h�k�d�h�i�b�q�_�k�d�h�c�� �b�� �h�l�d�j�u�l�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b���� �h�[�t�_�^�b�g�_�g�g�u�c�� �Z�g�Z�e�b�a�� �j�_�a�m�e�v�l�Z�l�h�\�� �e�_�q�_�g�b�y�� �[�h�e�v�g�u�o�� �j�Z�d�h�f��

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� �\�� ���� �n�_�^�_�j�Z�e�v�g�u�o�� �p�_�g�l�j�Z�o�� �� �D���F���� �G�x�r�d�h����

�<���I�� �I�_�j�_�i�m�o�h�\�����I���K�����D�h�a�e�h�\�Z���>�b���^�j.] �������H�g�d�h�m�j�h�e�h�]�b�y�����± 2021. �± �L�������������‹���������± 

�K��������-53. �± doi: 10.17650/1726-9776-2021-17-1-45-53. �± EDN KRNKIZ.  

71. �K�j�Z�\�g�_�g�b�_�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �e�m�q�_�\�h�]�h�� �b���o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �f�_�l�h�^�h�\�� �e�_�q�_�g�b�y���j�Z�d�Z��

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� �\�u�k�h�d�h�]�h�� �b�� �h�q�_�g�v�� �\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �j�_�p�b�^�b�\�Z�� ����

�K���G�� �G�h�\�b�d�h�\�����?���?�����K�Z�f�Z�j�p�_�\�Z�����J���<�����G�h�\�b�d�h�\���>�b���^�j.] �������H�g�d�h�m�j�h�e�h�]�b�y���� �± 2024. 

�± �L���� �������� �‹�� ������ �± �K���� ����-54. �± doi: 10.17650/1726-9776-2024-20-2-44-54. �± EDN 

FJAIFY.  

72. �K�j�Z�\�g�b�l�_�e�v�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �g�_�j�\�h�k�[�_�j�_�]�Z�x�s�_�c�� �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ���� �?���<���� �R�i�h�l�v���� �>���<���� �Q�b�g�_�g�h�\���� �Y���G���� �Q�_�j�g�h�\�� �>�b�� �^�j.] // 

�:�g�^�j�h�e�h�]�b�y�� �b�� �]�_�g�b�l�Z�e�v�g�Z�y�� �o�b�j�m�j�]�b�y���� �± 2021. �± �L���� �������� �‹�� ������ �± �K���� ����-48. �± 

doi: 10.17650/1726-9784-2021-22-3-44-48. �± EDN RGSSGR.  



277 
 
73. �K�j�Z�\�g�b�l�_�e�v�g�u�c�� �Z�g�Z�e�b�a�� ����-�e�_�l�g�b�o�� �h�g�d�h�e�h�]�b�q�_�k�d�b�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �j�h�[�h�l-

�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �b�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�h�a�Z�^�b�e�h�g�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b���� �H�i�u�l�� �d�e�b�g�b�d�b�� �m�j�h�e�h�]�b�b�� �F�h�k�d�h�\�k�d�h�]�h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h��

�f�_�^�b�d�h-�k�l�h�f�Z�l�h�e�h�]�b�q�_�k�d�h�]�h�� �m�g�b�\�_�j�k�b�l�_�l�Z�� �b�f���� �:���B���� �?�\�^�h�d�b�f�h�\�Z�� ����

�D���D�� �J�Z�f�Z�a�Z�g�h�\�����D���;�����D�h�e�h�g�l�Z�j�_�\�����F���>�����L�_�j-�H�\�Z�g�_�k�h�\���>�b���^�j.] �������H�g�d�h�m�j�h�e�h�]�b�y����

�± 2023. �± �L�������������‹���������± �K��������-70. �± doi: 10.17650/1726-9776-2023-19-1-61-70. �± 

EDN GHSHJK.  

74. �L�Z�a�h�\�Z�y�� �e�b�f�n�Z�^�_�g�w�d�l�h�f�b�y�� �i�j�b�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b����

�i�_�j�b�h�i�_�j�Z�p�b�h�g�g�u�_���b���h�g�d�h�e�h�]�b�q�_�k�d�b�_���j�_�a�m�e�v�l�Z�l�u�������K���<�����I�h�i�h�\�����J���=�����=�m�k�_�c�g�h�\����

�B���G���� �H�j�e�h�\�� �>�b�� �^�j.] ������ �H�g�d�h�m�j�h�e�h�]�b�y���� �± 2022. �± �L���� �������� �‹�� ������ �± �K���� ����-87. �± 

doi: 10.17650/1726-9776-2022-18-2-76-87. �± EDN WDKOZW.  

75. �L�_�j�Z�i�b�y�� �l�_�j�e�b�i�j�_�k�k�b�g�h�f�� �\�Z�a�h�i�e�_�]�b�q�_�k�d�h�]�h�� �k�b�g�^�j�h�f�Z�� �i�j�b��

�d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�o�� �h�i�_�j�Z�p�b�y�o�� �k�� �b�k�d�m�k�k�l�\�_�g�g�u�f�� �d�j�h�\�h�h�[�j�Z�s�_�g�b�_�f�� ����

�E���:�� �D�j�b�q�_�\�k�d�b�c�����:���:�����>�\�h�j�y�^�d�b�g�����<���X�����J�u�[�Z�d�h�\���>�b���^�j.] �������:�g�_�k�l�_�a�b�h�e�h�]�b�y���b��

�j�_�Z�g�b�f�Z�l�h�e�h�]�b�y�� ���F�_�^�b�Z�� �K�n�_�j�Z������ �± 2021. �± �‹�� ������ �± �K���� ����-40. �± doi: 10.17116/ 

anaesthesiology202104134. �± EDN XAWUPF.  

76. �L�h�o�l�Z�f�b�r�y�g���� �K���D���� �H�i�l�b�f�b�a�Z�p�b�y�� �l�_�o�g�b�d�b�� �m�j�_�l�j�h�p�b�k�l�h�Z�g�Z�k�l�h�f�h�a�Z�� �i�j�b��

�\�u�i�h�e�g�_�g�b�b�� �i�h�a�Z�^�b�e�h�g�g�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b ���� �^�b�k���� �«�� �d�Z�g�^���� �f�_�^����

�g�Z�m�d ���� �������������� ���� �L�h�o�l�Z�f�b�r�y�g�� �K���D���� �± �J�h�k�l�h�\-�g�Z-�>�h�g�m���� ������������ �± �������� �k���� �± EDN 

RUGXGF.  

77. �M�j�[�Z�g�k�d�b�c���� �:���B���� �F�b�d�j�h�k�d�h�i�b�q�_�k�d�b�_�� �d�j�b�l�_�j�b�b�� �i�Z�l�h�e�h�]�h�Z�g�Z�l�h�f�b�q�_�k�d�h�c��

�^�b�Z�]�g�h�k�l�b�d�b�� �f�b�g�b�f�Z�e�v�g�h�c�� �Z�^�_�g�h�d�Z�j�p�b�g�h�f�u�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� ���i�h��

�^�Z�g�g�u�f�� �l�d�Z�g�_�\�h�c�� �b�]�h�e�v�g�h�c�� �[�b�h�i�k�b�b�� ���� �^�b�k���� �«�� �d�Z�g�^���� �f�_�^���� �g�Z�m�d : 14.00.15 / 

�M�j�[�Z�g�k�d�b�c���:���B�����± �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�����������������± ���������k�����± EDN MGIABF.  

78. �M�j�[�Z�g�k�d�b�c���� �:���B�� �H�i�m�o�h�e�b�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� ���j�Z�[�h�q�b�_�� �k�l�Z�g�^�Z�j�l�u��

�b�k�k�e�_�^�h�\�Z�g�b�y�� �[�b�h�i�k�b�c�g�h�]�h�� �b�� �h�i�_�j�Z�p�b�h�g�g�h�]�h�� �f�Z�l�_�j�b�Z�e�Z���� ���� �:���B�� �M�j�[�Z�g�k�d�b�c����

�:���;�� �F�Z�j�d�h�q�_�\�����± �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�������=�M�A���=�I�:�;�����������������± �������k��  

79. �M�k�i�_�r�g�h�_���e�_�q�_�g�b�_���y�l�j�h�]�_�g�g�u�o���m�j�_�l�j�h�j�_�d�l�Z�e�v�g�u�o���k�\�b�s�_�c���i�h�k�e�_���j�Z�^�b�d�Z�e�v�g�h�c��

�i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �a�Z�^�g�b�f�� �k�Z�]�b�l�l�Z�e�v�g�u�f�� �l�j�Z�g�k�k�n�b�g�d�l�_�j�g�u�f�� �^�h�k�l�m�i�h�f��

���h�i�_�j�Z�p�b�y�� �C�h�j�d�Z-�F�Z�k�h�g�Z������ ����-�e�_�l�g�b�c�� �h�i�u�l�� ���� �H���;���� �E�h�j�Z�g���� �?���B���� �<�_�e�b�_�\����



278 
 

�:���;�� �;�h�]�^�Z�g�h�\���>�b���^�j.] �������:�g�g�Z�e�u���o�b�j�m�j�]�b�b�����± 2016. �± �L���������� �‹���� -2. �± �K����������-119. 

�± doi: 10.18821/1560-9502-2016-21-1-114-119. �± EDN VXVEWN.  

80. �N�h�j�f�b�j�h�\�Z�g�b�_���d�h�g�d�j�_�f�_�g�l�Z���\���f�h�q�_�\�h�f���i�m�a�u�j�_���\���j�_�a�m�e�v�l�Z�l�_���f�b�]�j�Z�p�b�b���d�e�b�i�k�u��

Hem-o-�O�R�N�� �i�h�k�e�_�� �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� ����

�I���K�� �D�u�a�e�Z�k�h�\���� �N���=���� �D�h�e�i�Z�p�b�g�b�^�b���� �>���<���� �D�Z�a�Z�g�p�_�\�� �>�b�� �^�j.] // 

�W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�Z�y���b���d�e�b�g�b�q�_�k�d�Z�y���m�j�h�e�h�]�b�y�����± 2021. �± �L�������������‹���������± �K��������-72. 

�± doi: 10.29188/2222-8543-2021-14-3-70-72. �± EDN WXUGIP.  

81. �O�Z�g�Z�e�b�_�\���� �;���<���� �H�k�h�[�_�g�g�h�k�l�b�� �j�h�[�h�l-�Z�k�k�b�k�l�b�j�h�\�Z�g�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �i�j�b��

�\�u�j�Z�`�_�g�g�h�c�� �k�j�_�^�g�_�c�� �^�h�e�_�� �i�j�_�^�k�l�Z�l�_�e�v�g�h�c�� �`�_�e�_�a�u�� ���� �;���<���� �O�Z�g�Z�e�b�_�\����

�?���B�� �D�h�k�Z�j�_�\�����J���F�����:�a�b�a�h�\���������<�_�k�l�g�b�d���G�Z�p�b�h�g�Z�e�v�g�h�]�h���f�_�^�b�d�h-�o�b�j�m�j�]�b�q�_�k�d�h�]�h��

�p�_�g�l�j�Z���b�f�����G���B�����I�b�j�h�]�h�\�Z�����± 2023. �± �L�������������‹���������± �K����������-148. �± doi: 10.25881/ 

20728255_2023_18_2_146. �± EDN VZXRJR.  

82. �O�b�j�m�j�]�b�q�_�k�d�Z�y�� �Z�g�Z�l�h�f�b�y�� �i�j�h�k�l�Z�l�u ���� �m�q�_�[�g�h�_�� �i�h�k�h�[�b�_�� ���� �i�h�^�� �j�_�^����

�:���>�� �D�h�q�d�b�g�Z���� �± �G���� �G�h�\�]�h�j�h�^ ���� �B�a�^�Z�l�_�e�v�k�l�\�h�� �I�j�b�\�h�e�`�k�d�h�]�h��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�]�h�� �f�_�^�b�p�b�g�k�d�h�]�h�� �m�g�b�\�_�j�k�b�l�_�l�Z���� ������������ �± 72 �k���� �± ISBN 978-5-

7032-1205-9.  

83. �R�d�h�e�v�g�b�d���� �F���B���� �H�i�l�b�f�b�a�Z�p�b�y�� �\�u�[�h�j�Z�� �j�Z�^�b�d�Z�e�v�g�h�c�� �i�j�h�k�l�Z�l�w�d�l�h�f�b�b�� �b��

�^�b�k�l�Z�g�p�b�h�g�g�h�c�� �e�m�q�_�\�h�c�� �l�_�j�Z�i�b�b�� �\�� �e�_�q�_�g�b�b�� �[�h�e�v�g�u�o�� �e�h�d�Z�e�b�a�h�\�Z�g�g�u�f�� �j�Z�d�h�f��

�i�j�_�^�k�l�Z�l�_�e�v�g�h�c���`�_�e�_�a�u �����^�b�k�����« � -̂�j�Z���f�_�^�����g�Z�m�d ���������������������������R�d�h�e�v�g�b�d���F���B�����± 

�K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�����������������± ���������k�����± EDN QEFHST.  

84. �Y�g�q�_�\�k�d�b�c, �I .�G. �W�n�n�_�d�l�b�\�g�h�k�l�v �i�j�b�f�_�g�_�g�b�y �l�j�Z�g�_�d�k�Z�f�h�\�h�c �d�b�k�e�h�l�u �i�j�b 

�\�u�i�h�e�g�_�g�b�b �j�Z�^�b�d�Z�e�v�g�h�c �i�j�h�k�l�Z�l�w�d�l�h�f�b�b / �I .�G. �Y�g�q�_�\�k�d�b�c // �<�_�k�l�g�b�d 

�>�Z�]�_�k�l�Z�g�k�d�h�c �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c �f�_�^�b�p�b�g�k�d�h�c �Z�d�Z�^�_�f�b�b. �± 2021. �± �L�������������‹���������± 

�K. 33-37. �± EDN AHJXAW.  

85. A comparative analysis of perioperative complications and biochemical recurrence 

between standard and extended pelvic lymph node dissection in prostate cancer 

patients undergoing radical prostatectomy: a systematic review and meta-analysis / 

G. Ding, G. Tang, T. Wang [et al.] // Int. J. Surg. �± 2024. �± Vol. 110���� �‹��3. �± 

P. 1735-1743. �± doi: 10.1097/JS9.0000000000000997.  



279 
 
86. A comparison of radical retropubic with perineal prostatectomy for localized 

prostate cancer within the Uniformed Services Urology Research Group / 

R.S. Lance, P.A. Freidrichs, C. Kane [et al.] // BJU Int. �± 2001. �± Vol. 87, �‹�� 1. �± 

P. 61-65. �± doi: 10.1046/j.1464-410x.2001.00023.x.  

87. A comprehensive overview of intraoperative complications during retzius-sparing 

robot-assisted radical prostatectomy: single series from high-volume center / 

A. Olivero, S. Tappero, F. Chierigo [et al.] // Cancers. �± 2024. �± Vol. 16���� �‹��7. �± 

P. 1385. �± doi: 10.3390/cancers16071385.  

88. A comprehensive review of the current state of robot-assisted laparoscopic salvage 

prostatectomy / P.U. Thakker, M. Sandberg, A.K. Hemal, A.R. Rodriguez // Int. 

Braz. J. Urol. �± 2024. �± Vol. 50���� �‹��4. �± P. 398-414. �± doi: 10.1590/S1677-

5538.IBJU.2024.0126.  

89. A critical analysis of the current knowledge of surgical anatomy of the prostate 

related to optimisation of cancer control and preservation of continence and 

erection in candidates for radical prostatectomy: an update 

/ J. Walz, J.I. Epstein, R. Ganzer [et al.] // Eur. Urol. �± 2016. �± Vol. 70���� �‹��2. �± 

P. 301-311. �± doi: 10.1016/j.eururo.2016.01.026.  

90. A pragmatic randomized trial comparing suturing techniques for vesicourethral 

anastomosis: one-year voiding function outcomes after radical prostatectomy / 

U. Can, E. Dincer, A. Coskun [et al.] // J. Clin. Med. �± 2025. �± �9�R�O���� �������� �‹�� �������� �± 

P. e3934. �± doi: 10.3390/jcm14113934.  

91. A prospective evaluation of conventional cystography for detection of urine 

leakage at the vesicourethral anastomosis site after radical prostatectomy based on 

computed tomography / K.S. Han, H.J. Choi, D.C. Jung [et al.] // Clin. Radiol. �± 

2011. �± Vol. 66�����‹��3. �± P. 251-256. �± doi: 10.1016/j.crad.2010.08.009.  

92. A prospective study of quantification of urinary incontinence and quality of life in 

patients undergoing radical retropubic prostatectomy / M. Jonler, F.A. Madsen, 

P.R. Rhodes [et al.] // Urology. �± 1996. �± Vol. 48���� �‹��3. �± P. 430-440. �± 

doi: 10.1016/S0090-4295(96)00216-6.  



280 
 
93. A randomized clinical trial of suspension technique for improving early recovery 

of urinary continence after radical retropubic prostatectomy / M. Noguchi, 

T. Kakuma, S. Suekane [et al.] // BJU Int. �± 2008. �± Vol. 102�����‹��8. �± P. 958-963. �± 

doi: 10.1111/j.1464-410X.2008.07759.x.  

94. A systematic review of nerve grafting, end-to-end repair, and nerve transfer for 

obturator nerve injuries / S.P. Garg, A.M. Hassan, A. Patel [et al.] // Int. J. 

Gynecol. Cancer. �± 2022. �± Vol. 32���� �‹��9. �± P. 1177-1182. �± doi: 10.1136/ijgc-

2022-003565.  

95. A technique of pretightening dorsal vein complex can facilitate laparoscopic 

radical prostatectomy / W. Chen, J.C. Zhou, L. Xu [et al.] // Asian J. Androl. �± 

2019. �± Vol. 21�����‹��6. �± P. 628-630. �± doi: 10.4103/aja.aja_24_19.  

96. Accuracy of ex-vivo fluorescence confocal microscopy in margin assessment of 

solid tumors: A systematic review / M. Au, R. Almeida-Magana, T. Al-Hammouri 

[et al.] // J. Histochem. Cytochem. �± 2023. �± �9�R�O���� �������� �‹�� �������� �± P. 661-674. �± 

doi: 10.1369/00221554231212948.  

97. Advanced Reconstruction of Vesicourethral Support (ARVUS) during Robot-

assisted Radical Prostatectomy: One-year Functional Outcomes in a Two-group 

Randomised Controlled Trial / V. Jr. Student, A. Vidlar, M. Grepl [et al.] // Eur. 

Urol. �± 2017. �± Vol. 71�����‹��5. �± P. 822-830. �± doi: 10.1016/j.eururo.2016.05.032.  

98. Adverse features of rectourethral fistula requiring extirpative surgery and 

permanent dual diversion: our experience and recommendations / F.E. Martins, 

J. Felicio, T.R. Oliveira [et al.] // J. Clin. Med. �± 2021. �± �9�R�O�������������‹�����������± P. 4014. 

�± doi: 10.3390/jcm10174014.  

99. An alternative approach to managing urethrovesical anastomotic leakage after 

robot-assisted laparoscopic radical prostatectomy: external urethral meatus catheter 

fixation / Y. Miyata, H. Kiuchi, F. Yoshioka [et al.] // Cureus. �± 2025. �± Vol. 17, 

�‹��4. �± P. e82889. �± doi: 10.7759/cureus.82889.  

100. An Overview of Patient-reported Outcomes for Men with Prostate Cancer: Results 

from the PIONEER Consortium / S. Remmers, K. Beyer, T.A. Lalmahomed [et al.] 



281 
 

// Eur. Urol. Open Sci. �± 2024. �± Vol���� �������� �‹�� ������ �± P. 106-113. �± doi: 10.1016/ 

j.euros.2024.11.009.  

101. Anatomic considerations in radical prostatectomy / R.S. Kirby, A.W. Partin, 

M. Feneley [et al.] // Prostate Cancer, Principles and Practice. �± Vol 1. �± 

Abingdon, UK: Taylor&Francis, 2006. �± P. 701-713.  

102. Anatomic radical retropubic prostatectomy / A.J. Wein, L.R. Kavoussi, C.A. Peters 

[et al.] // Campbell-Walsh urology. �± Vol 3. �± Philadelphia, PA: Elsevier Health 

Sciences, 2006. �± P. 2956-2978.  

103. Anatomical fundamentals and current surgical knowledge of prostate anatomy 

related to functional and oncological outcomes for robotic-assisted radical 

prostatectomy / B. Hoeh, M. Wenzel, L. Hohenhorst [et al.] // Front. Surg. �± 2022. 

�± Vol. 8. �± P. e825183. �± doi: 10.3389/fsurg.2021.825183.  

104. Anatomy and innervation of the rhabdosphincter of the male urethra / H. Strasser, 

G. Klima, S. Poisel [et al.] // Prostate. �± 1996. �± Vol. 28���� �‹��1. �± P. 24-31. �± 

doi: 10.1002/(SICI)1097-0045(199601)28:1<24::AID-PROS4>3.0.CO;2-O.  

105. Anterior sphincter-sparing suturing of the vesicourethral anastomosis during 

robotic-assisted laparoscopic radical prostatectomy / L. Antonelli, L. Afferi, 

A. Mattei, C.D. Fankhauser // Eur. Urol. Open Sci. �± 2023. �± Vol. 52. �± P. 109-114. 

�± doi: 10.1016/j.euros.2023.04.007.  

106. Anterior suspension combined with posterior reconstruction during robot-assisted 

laparoscopic prostatectomy improves early return of urinary continence: a 

�S�U�R�V�S�H�F�W�L�Y�H�� �U�D�Q�G�R�P�L�]�H�G�� �P�X�O�W�L�F�H�Q�W�U�H�� �W�U�L�D�O�� ���� �;���� �+�X�U�W�H�V���� �0���� �5�R�X�S�U�r�W�����&���� �9�D�H�V�V�H�Q��

[et al.] // BJU Int. �± 2012. �± 110���� �‹��6. �± P. 875-883. �± doi: 10.1111/j.1464-

410X.2011.10849.x.  

107. Application of electrical stimulation for peripheral nerve regeneration: stimulation 

parameters and future horizons / S. Javeed, A.H. Faraji, C. Dy [et al.] // Interdiscipl 

Neurosurg. �± 2021. �± Vol. 24. �± P. e101117. �± doi: 10.3389/fnins.2023.1162851.  

108. Assessment of early continence after reconstruction of the periprostatic tissues in 

patients undergoing computer assisted (robotic) prostatectomy: results of a 2 group 

parallel randomized controlled trial / M. Menon, F. Muhletaler, M. Campos, 



282 
 

J.O. Peabody // J. Urol. �± 2008. �± Vol. 180�����‹��3. �± P. 1018-1023. �± doi: 10.1016/ 

j.juro.2008.05.046.  

109. Association between 3D membranous urethral parameters and urinary continence 

recovery after RARP / M. Wang, R. Deng, L. Wang [et al.] // Eur. J. Med. Res. �± 

2024. �± Vol. 29�����‹��1. �± P. 165. �± doi: 10.1186/s40001-024-01758-y.  

110. Athermal division and selective suture ligation of the dorsal vein complex during 

robot-assisted laparoscopic radical prostatectomy: description of technique and 

outcomes / Y. Lei, M. Alemozaffar, S.B. Williams [et al.] // Eur. Urol. �± 2011. �±

Vol. 59�����‹��2. �± P. 235-243. �± doi: 10.1016/j.eururo.2010.08.043.  

111. Athermal versus ultrasonic nerve-sparing laparoscopic radical prostatectomy: a 

comparison of functional and oncological outcomes / V. Pagliarulo, S. Alba, 

M.F. Gallone [et al.] // World J. Urol. �± 2021. �± Vol. 39�����‹��5. �± P. 1453-1462. �± 

doi: 10.1007/s00345-020-03351-4.  

112. Autogenous peritoneo-fascial graft: a versatile and inexpensive technique for repair 

of inferior vena cava / C. Pulitano, M. Crawford, P. Ho [et al.] // J. Surg. Oncol. �± 

2013. �± �9�R�O���������������‹���������± P. 871-2. �± doi: 10.1002/jso.23334.  

113. Baetzhold, D. Ureteral ligation during robotic-assisted laparoscopic prostatectomy 

/ D. Baetzhold, B. Dinerman, J. Rutkowski // Cureus. �± 2024. �± Vol. 16���� �‹��8. �± 

P. e66096. �± doi: 10.7759/cureus.66096.  

114. Beforehand transection and suturing (BTS) of the dorsal vascular complex: a novel 

technique in laparoscopic radical prostatectomy / J.W. Pan, X.W. Jin, F.X. Luo 

[et al.] // Gland Surg. �± 2020. �± Vol. 9�����‹��6. �± P. 2116-2124. �± doi: 10.21037/gs-

20-813.  

115. Bejrananda, T. Comparison of perioperative, functional, and oncological outcomes 

of transperitoneal and extraperitoneal laparoscopic radical prostatectomy / 

T. Bejrananda, W. Karnjanawanichkul, M. Tanthanuch // Minim Invasive Surg. �± 

2023. �± Vol. 7. �± P. e3263286. �± doi: 10.1155/2023/3263286.  

116. Bilateral nerve grafting during radical retropubic prostatectomy: extended follow-

up / E.D. Kim, R. Nath, K.M. Slawin [et al.] // Urology. �± 2001. �± Vol. 58�����‹��6. �± 

P. 983-987. �± doi: 10.1016/s0090-4295(01)01403-0.  



283 
 
117. Bladder neck sparing during robot-assisted laparoscopic radical prostatectomy: six-

year experience / S. Yilmaz, E. Ak, E. Gazel [et al.] // North Clin. Istanb. �± 2021. �± 

Vol. 8�����‹��3. �± P. 269-274. �± doi: 10.14744/nci.2020.49092.  

118. Bloodless medicine: current strategies and emerging treatment paradigms / 

L.M. Resar, E.C. Wick, T.N. Almasri [et al.] // Transfusion. �± 2016. �± Vol. 56, 

�‹  10. �± P. 2637-2647. �± doi: 10.1111/trf.13736.  

119. Burnett, A.L. In situ anatomical study of the male urethral sphincter complex: 

relevance to continence preservation following major pelvic surgery / A.L. Burnett, 

J.L. Mostwin // J. Urol. �± 1998. �± Vol. 160�����‹��4. �± P. 1301-1306.  

120. Cadaveric study of nerves supplying the membranous urethra / L.J. Song, H.K. Lu, 

J.P. Wang, Y.M. Xu // Neurourol Urodyn. �± 2010. �± Vol. 29�����‹��4. �± P. 592-595. �± 

doi: 10.1002/nau.20768.  

121. Canda, A.E. Rectal injury during radical prostatectomy: focus on robotic surgery / 

A.E. Canda, D. Tilki, A. Mottrie // Eur. Urol. Oncol. �± 2018. �± Vol. 1���� �‹��6. �± 

P. 507-509. �± doi: 10.1016/j.euo.2018.07.007.  

122. Cardiovascular disease and chronic pulmonary disease increase the risk of short-

term major postoperative complications after robotic-assisted radical prostatectomy 

/ C. Siech, A. Gruber, M. Wenzel [et al.] // Medicina. �± 2024. �± Vol. 60���� �‹��1. �± 

P. 173. �± doi: 10.3390/medicina60010173.  

123. Case �± Endoscopic management of severe ventral urine leak post-robot-assisted 

laparoscopic prostatectomy / J. White, C. Bitcon, R. Mason, R.A. Rendon // Can. 

Urol. Assoc. J. �± 2021. �± Vol. 15���� �‹��11. �± P. E617-E619. �± doi: 10.5489/cuaj. 

7099.  

124. Castillo, O.A. Management of rectal injury during laparoscopic radical 

prostatectomy / O.A. Castillo, E. Bodden, G. Vitagliano // Int. Braz. J. Urol. �± 

2006. �± Vol. 32�����‹��4. �± P. 428-433. �± doi: 10.1590/s1677-55382006000400007.  

125. Chen, B.H. Bladder neck contracture with Hem-o-Lok clips migration after 

robotic-assisted radical prostatectomy: A case report and literature review / 

B.H. Chen, J.S. Tseng, A.W. Chiu // Urol. Int. �± 2022. �± Vol. 106�����‹��9. �± P. 970-

973. �± doi: 10.1159/000521152.  



284 
 
126. Chipollini, J. National trends in the management of low-risk prostate cancer: 

analyzing the impact of Medicaid expansion in the United States / J. Chipollini, 

G.R. Pollock // Int. Urol. Nephrol. �± 2020. �± Vol. 52���� �‹��9. �± P. 1611-1615. �± 

doi: 10.1007/s11255-020-02463-5.  

127. Clinical significance and risk factors of urethrovesical anastomotic urinary leakage 

following robot-assisted radical prostatectomy: a multi-institutional study / 

S. Kakutani, Y. Takeshima, Y. Yamada [et al.] // BMC Urol. �± 2021. �± Vol. 21, 

�‹  1. �± P. 75. �± doi: 10.1186/s12894-021-00844-1.  

128. Clinical significance of preoperative assessment of intravesical prostatic protrusion 

in radical prostatectomy / J. Tang, W. Xi, Y. Zhu [et al.] // J Cancer. �± 2023. �± 

Vol. 14�����‹��15. �± P. 2889-2894. �± doi: 10.7150/jca.86582.  

129. Combined treatment of iatrogenic rectourethral fistula with endoscopic fibrin glue 

application and clipping / K. Dolay, B. Aras, V. Tugcu [et al.] // J. Endourol. �± 

2007. �± Vol. 21�����‹��4. �± P. 433-436. �± doi: 10.1089/end.2006.0302.  

130. Comparative outcomes of salvage retzius-sparing versus standard robotic 

prostatectomy: an international, multi-surgeon series / K.J. Kowalczyk, R.H. Madi, 

C.G. Eden [et al.] // J. Urol. �± 2021. �± �9�R�O���� ���������� �‹�� ������ �± P. 1184-1191. �± 

doi: 10.1097/JU.0000000000001939.  

131. Comparison between closed and open methods for creating pneumoperitoneum in 

laparoscopic cholecystectomy / P.K. Agarwal, J. Golmei, R. Goyal, A.P. Maurya // 

Cureus. �± 2023. �± Vol. 15�����‹��3. �± P. e35991. �± doi: 10.7759/cureus.35991.  

132. Comparison of retropubic, laparoscopic and robotic radical prostatectomy: who is 

the winner? / A. Basiri, J.J. de la Rosette, S. Tabatabaei [et al.] // World J. Urol. �± 

2018. �± Vol. 36�����‹��4. �± P. 609-621. �± doi: 10.1007/s00345-018-2174-1.  

133. Comparison of robot-assisted, laparoscopic, and open radical prostatectomy 

outcomes: A systematic review and network meta-analysis from KSER update 

series / D.K. Kim, Y.J. Moon, D.Y. Chung [et al.] // Medicina (Kaunas). �± 2025. �± 

Vol. 61�����‹��1. �± P. 61. �± doi: 10.3390/medicina61010061.  



285 
 
134. Complete and partial replacement of the inferior vena cava with autologous 

peritoneum in cancer surgery / S.M.P. Balzan, V.G. Gava, M.A. Magalhaes [et al.] 

// J. Surg. Oncol. �± 2021. �± �9�R�O���������������‹���������± P. 665-668. �± doi: 10.1002/jso.26558.  

135. Complete bladder neck preservation promotes long-term post-prostatectomy 

continence without compromising midterm oncological outcome: analysis of a 

randomised controlled cohort / J.N. Nyarangi-Dix, D. Tichy, G. Hatiboglu [et al.] // 

World J. Urol. �± 2018. �± Vol. 36�����‹��3. �± P. 349-355. �± doi: 10.1007/s00345-017-

2134-1.  

136. Complex foley catheter placement after radical prostatectomy / G.E. Prillaman, 

M. Tuong, C.T. Yeaman [et al.] // Urology. �± 2023. �± Vol. 171. �± P. 251. �± 

doi: 10.1016/j.urology.2022.10.023.  

137. Complications and other surgical outcomes associated with extended pelvic 

lymphadenectomy in men with localized prostate cancer / A. Briganti, F.K. Chun, 

A. Salonia [et al.] // Eur. Urol. �± 2006. �± �9�R�O���� �������� �‹�� ������ �± P. 1006-1013. �± 

doi: 10.1016/j.eururo.2006.08.015.  

138. Complications in robotic urological surgeries and how to avoid them: A systematic 

review / R.R. Tourinho-Barbosa, M. Tobias-Machado, A. Castro-Alfaro [et al.] // 

Arab. J. Urol. �± 2017. �± Vol. 16���� �‹��3. �± P. 285-292. �± doi: 10.1016/j.aju. 

2017.11.005.  

139. Complications in 2200 consecutive laparoscopic radical prostatectomies: 

standardised evaluation and analysis of learning curves / M. Hruza, H.O. Weiss, 

G. Pini [et al.] // Eur. Urol. �± 2010. �± �9�R�O�������������‹���������± P. 733-741. �± doi: 10.1016/ 

j.eururo.2010.08.024.  

140. Complications of endoscopic extraperitoneal radical prostatectomy (EERPE): 

prevention and management / J.U. Stolzenburg, R. Rabenalt, M. Do [et al.] // 

World J. Urol. �± 2006. �± Vol. 24�����‹��6. �± P. 668-675. �± doi: 10.1007/s00345-006-

0133-8.  

141. Complications of extraperitoneal robot-assisted radical prostatectomy in high-risk 

prostate cancer: A single high-volume center experience / A. Paladini, G. Cochetti, 



286 
 

G. Felici [et al.] // Front. Surg. �± 2023. �± Vol. 10. �± P. 115. �± doi: 10.3389/fsurg. 

2023.1157528.  

142. Complications of Veress needle versus open technique in abdominal surgeries / 

G.I. Alhajress, I. Al Babtain, A. Alsaghyir, H. Arishi // Cureus. �± 2021. �± Vol. 13, 

�‹��5. �± P. e14926. �± doi: 10.7759/cureus.14926.  

143. Comprehensive standardized report of complications of retropubic and 

laparoscopic radical prostatectomy / F. Rabbani, L.H. Yunis, R. Pinochet [et al.] // 

Eur. Urol. �± 2010. �± �9�R�O���� �������� �‹�� ������ �± P. 371-386. �± doi: 10.1016/j.eururo. 

2009.11.034.  

144. Cooperberg, M.R. Trends in Management for Patients with Localized Prostate 

Cancer, 1990-2013 / M.R. Cooperberg, P.R. Carroll // JAMA. �± 2015. �± Vol. 314, 

�‹��1. �± P. 80-82. �± doi: 10.1001/jama.2015.6036.  

145. Delayed versus standard ligature of the dorsal venous complex during laparoscopic 

radical prostatectomy: A systematic review and meta-analysis of comparative 

studies / H. Li, J. Chen, Y. Cui [et al.] // Int. J. Surg. �± 2019. �± Vol. 68. �± P. 117-

125. �± doi: 10.1016/j.ijsu.2019.06.015.  

146. Description of a novel robotic early post-prostatectomy anastomotic repair 

technique and institutional outcomes / D. Strauss, E. Cho, M. Loecher [et al.] // 

Asian J. Urol. �± 2024. �± Vol. 11���� �‹��3. �± P. 366-372. �± doi: 10.1016/j.ajur. 

2023.12.001.  

147. Diagnosis and conservative management of ureteral orifice injury during robotic 

prostatectomy for a large prostate with a prominent median lobe / F. Bedir, 

M. Keske, S.O. Demirdogen [et al.] // J. Endourol. Case Rep. �± 2019. �± Vol. 5, 

�‹  2. �± P. 39-41. �± doi: 10.1089/cren.2018.0109.  

148. Different lymph node dissection ranges during radical prostatectomy for patients 

with prostate cancer: a systematic review and network meta-analysis / X. Zhang, 

G. Zhang, J. Wang, J. Bi // World J. Surg. Oncol. �± 2023. �± Vol. 21�����‹��1. �± P. 80. 

�± doi: 10.1186/s12957-023-02932-y.  



287 
 
149. Different nerve-sparing techniques during radical prostatectomy and their impact 

on functional outcomes / I. Kyriazis, T. Spinos, A. Tsaturyan [et al.] // Cancers 

(Basel). �± 2022. �± Vol. 14�����‹��7. �± P. 1601. �± doi: 10.3390/cancers14071601.  

150. Does mechanical bowel preparation ameliorate damage from rectal injury in 

radical prostatectomy? Analysis of 151 rectal injury cases / T. Sugihara, 

H. Yasunaga, H. Horiguchi [et al.] // Int. J. Urol. �± 2014. �± Vol. 21�����‹��6. �± P. 566-

570. �± doi: 10.1111/iju.12368.  

151. Dorsal vascular complex nonligation method and preservation of puboprostatic 

ligaments and endopelvic fascia during laparoscopic radical prostatectomy: effect 

�R�Q�� �F�R�Q�W�L�Q�H�Q�F�H�� ���� �-���� �*�D�R�Q�D���� �0���0���� �=�X�O�X�D�J�D���� �'���+���� �)�O�y�U�H�]�� �>�H�W�� �D�O.] // Turk. J. Urol. �± 

2022. �± Vol. 48�����‹��5. �± P. 331-338. �± doi: 10.5152/tud.2022.22113.  

152. Dorschner, W. Structure and function of the bladder neck / W. Dorschner, 

J.U. Stolzenburg, J. Neuhaus // Adv. Anat. Embryol. Cell. Biol. �± 2001. �± 

Vol. 159. �± P. 1-109. �± doi: 10.1007/978-3-642-56879-4.  

153. Double-pigtail stenting of the ureters: technique for securing the ureteral orifices 

during robot-assisted radical prostatectomy for large median lobes / Y. El Douaihy, 

G.Y. Tan, P.J. Dorsey [et al.] // J. Endourol. �± 2009. �± Vol. 23�����‹��12. �± P. 1975-

1977. �± doi: 10.1089/end.2009.0133.  

154. Eastham, J.A. Predicting an optimal outcome after radical prostatectomy: the 

trifecta nomogram / J.A. Eastham, P.T. Scardino, M.W. Kattan // J. Urol. �± 2008. �± 

Vol. 179�����‹��6. �± P. 2207-2211. �± doi: 10.1016/j.juro.2008.01.106.  

155. EAU Guidelines. Edn. presented at the EAU Annual Congress Paris 2024. �± ISBN 

978-94-92671-23-3. �± URL: http://www.uroweb.org/guidelines.  

156. EAU-EANM-ESTRO-ESUR-ISUP-SIOG Guidelines on Prostate Cancer-2024 

Update. Part I: Screening, Diagnosis, and Local Treatment with Curative Intent / 

P. Cornford, R.C.N. van den Bergh, E. Briers [et al.] // Eur Urol. �± 2024. �± Vol. 86, 

�‹��2. �± P. 148-163. �± doi: 10.1016/j.eururo.2024.03.027.  

157. Evolution of salvage radical prostatectomy from open to robotic and further to 

retzius sparing surgery / V. Schuetz, P. Reimold, M. Goertz [et al.] // J. Clin. Med. 

�± 2021. �± Vol. 11�����‹��1. �± P. 202. �± doi: 10.3390/jcm11010202.  



288 
 
158. Extended pelvic lymph node dissection during robotic prostatectomy: antegrade 

versus retrograde technique / G. Albo, A. Gallioli, F. Ripa [et al.] // BMC Urol. �± 

2024. �± Vol. 24�����‹��1. �± P. 64. �± doi: 10.1186/s12894-024-01448-1.  

159. Extended pelvic lymph node dissection in robot-assisted radical prostatectomy is 

an independent risk factor for major complications / D.J.H. Baas, J.M.S. de Baaij, 

J.P.M. Sedelaar [et al.] // J. Robot. Surg. �± 2024. �± Vol. 18���� �‹��1. �± P. 140. �± 

doi: 10.1007/s11701-024-01881-2.  

160. Fast, easy, and safe establishment of pneumoperitoneum in laparoscopic surgery: 

the fingertip technique / A. Sahan, O. Ozkaptan, A. Cubuk [et al.] // JSLS. �± 2021. 

�± Vol. 25�����‹��1. �± P. e2020.00069. �± doi: 10.4293/JSLS.2020.00069.  

161. Feasibility and outcome of radical prostatectomy following inductive neoadjuvant 

therapy in patients with suspicion of rectal infiltration / B. Hoeh, F. Preisser, 

M. Wenzel [et al.] // Urol. Oncol. �± 2022. �± Vol. 40���� �‹��2. �± P. 59.e7-59.e12. �± 

doi: 10.1016/j.urolonc.2021.07.028.  

162. Friedrich, M. Rage against the machine �± necessity of robotic assisted 

prostatectomy / M. Friedrich, T. Steiner, G. Popken // Aktuelle Urol. �± 2013. �± 

Vol. 44�����‹��2. �± P. 129-136. �± doi: 10.1055/s-0033-1334961.  

163. Full neurovascular sparing extraperitoneal robotic radical prostatectomy: our 

experience with PERUSIA technique / G. Cochetti, A. Boni, F. Barillaro [et al .] // 

J. Endourol. �± 2017. �± Vol. 31�����‹��1. �± P. 32-37. �± doi: 10.1089/end.2016.0477.  

164. Hamdy, F.C. Fifteen-Year Outcomes after Monitoring, Surgery, or Radiotherapy 

for Prostate Cancer / F.C. Hamdy, J.L. Donovan, J.A. Lane // NEJM. �± 2023. �± 

Vol. 388�����‹��17. �± P. 1547-1558. �± doi: 10.1056/NEJMoa2214122.  

165. Han, KS. Effect of Pubovesical Complex Reconstruction During Robot-Assisted 

Laparoscopic Prostatectomy on the Recovery of Urinary Continence / K.S. Han, 

C.S. Kim // J. Laparoendosc. Adv. Surg. Tech A. �± 2015. �± Vol. 25���� �‹��10. �± 

P. 814-820. �± doi: 10.1089/lap.2014.0584.  

166. Hasson, H.M. A modified instrument and method for laparoscopy. / H.M. Hasson 

// Am. J. Obstet. Gynecol. �± 1971. �± Vol. 110�����‹��6. �± P. 886-887. �± doi: 10.1016/ 

0002-9378(71)90593-x.  



289 
 
167. Hasson, H.M. Open laparoscopy: a report of 150 cases / H.M. Hasson // J. Reprod. 

Med. �± 1974. �± Vol. 12�����‹��6. �± P. 234-238.  

168. Heidenreich, A. Surgery remains an integral part of multimodal treatment for high-

risk prostate cancer / A. Heidenreich // Eur. Urol. Oncol. �± 2024. �± Vol. 7�����‹��5. �± 

P. 969-970. �± doi: 10.1016/j.euo.2024.06.011.  

169. Hem-o-Lok clip migration into renal pelvis and stone formation as a long-term 

complication following laparoscopic pyelolithotomy: a case report and literature 

review / H. Zhou, Y. Li, G. Li [et al.] // BMC Urol. �± 2022. �± Vol. 22���� �‹��1. �± 

P. 66. �± doi: 10.1186/s12894-022-01015-6.  

170. Hemopatch to prevent lymphatic leak after robotic prostatectomy and pelvic lymph 

node dissection: a randomized controlled trial / J.Y. Teoh, A.Q. Liu, V.W. Yuen 

[et al.) // Cancers (Basel). �± 2022. �± Vol. 14���� �‹��18. �± P. 4476. �± doi: 10.3390/ 

cancers14184476.  

171. Hemostasis during nerve-sparing endoscopic extraperitoneal radical prostatectomy 

/ J.U. Stolzenburg, M. Do, P. Kallidonis [et al.] // J. Endourol. �± 2010. �± Vol. 24, 

�‹  4. �± P. 505-509. �± doi: 10.1089/end.2009.0160.  

172. High BMI, aggressive tumours and long console time are independent predictive 

factors for symptomatic lymphocele formation after robot-assisted radical 

prostatectomy and pelvic lymph node dissection / C. Gossler, M. May, J. Breyer 

[et al.) // Urol. Int. �± 2021. �± Vol. 105���� �‹��5-6. �± P. 453-459. �± doi: 10.1159/ 

000514439.  

173. High volume is the key for improving in-hospital outcomes after radical 

prostatectomy: a total population analysis in Germany from 2006 to 2013 / 

C. Groeben, R. Koch, M. Baunacke [et al.] // World J. Urol. �± 2017. �± Vol. 35, 

�‹  7. �± P. 1045-1053. �± doi: 10.1007/s00345-016-1982-4.  

174. Hiremath, S.C.S. Comparison of two entry methods and their cosmetic outcomes 

in creating pneumoperitoneum: a prospective observational study / 

S.C.S. Hiremath, Z. Ahmed // Surg. J. �± 2022. �± Vol. 8���� �‹��3. �± P. e239-e244. �± 

doi: 10.1055/s-0042-1756182.  



290 
 
175. Huri, E. Novel anatomical identification of nerve �± sparing radical prostatectomy: 

fascial �± sparing radical prostatectomy / E. Huri // Prostate Int. �± 2014. �± Vol. 2, 

�‹  1. �± P. 1-7. �± doi: 10.12954/PI.13038.  

176. Iatrogenic or recurrent bladder neck contracture treated by the Palminteri-Ferrari 

technique: a new way to approach a frustrating condition / P. Enzo, S. Morselli, 

L. Cindolo [et al.] // World J. Urol. �± 2024. �± Vol. 42���� �‹��1. �± P. 195. �± 

doi: 10.1007/s00345-024-04912-7.  

177. Immediate Continence Rates in RALRP: A Comparison of Three Techniques / 

V. Tugcu, N.C. Sener, S. Sahin [et al.] // JSLS. �± 2016. �± Vol. 20�����‹��4. �± P. 2016. 

�± doi: 10.4293/JSLS.2016.00058.  

178. Impact of complete bladder neck preservation on urinary continence, quality of life 

and surgical margins after radical prostatectomy: a randomized, controlled, single 

blind trial / J.N. Nyarangi-Dix, J.P. Radtke, B. Hadaschik [et al.] // J. Urol. �± 2013. 

�± Vol. 189�����‹��3. �± P. 891-898. �± doi: 10.1016/j.juro.2012.09.082.  

179. Impact of early dorsal venous complex ligation on urinary continence recovery 

after robot-assisted radical prostatectomy: results from a phase 3 randomized 

controlled trial / C.A. Bravi, G. Gandaglia, E. Mazzone [et al.] // Eur. Urol. Focus. 

�± 2023. �± Vol. 9�����‹��1. �± P. 83-88. �± doi: 10.1016/j.euf.2022.09.003.  

180. Impact of pelvic lymph node dissection and its extent on perioperative morbidity in 

patients undergoing radical prostatectomy for prostate cancer: a comprehensive 

systematic review and meta-analysis / G.E. Cacciamani, M. Maas, N. Nassiri 

[et al.] // Eur. Urol. Oncol. �± 2021. �± Vol. 4���� �‹��2. �± P. 134-149. �± doi: 10.1016/ 

j.euo.2021.02.001.  

181. Impact of posterior musculofascial reconstruction on early continence after robot-

assisted laparoscopic radical prostatectomy: results of a prospective parallel group 

trial / N. Joshi, W. de Blok, E. van Muilekom, H. van der Poel // Eur. Urol. �± 2010. 

�± Vol. 58�����‹��1. �± P. 84-89. �± doi: 10.1016/j.eururo.2010.03.028.  

182. Impact of protruded median lobe on perioperative, urinary continence and 

oncological outcomes of Retzius-sparing robot-assisted radical prostatectomy / 



291 
 

J. Qian, Y. Fu, X. Wu [et al.] // Transl Androl Urol. �± 2021. �± Vol. 10���� �‹��2. �± 

P. 538-547. �± doi: 10.21037/tau-20-1229.  

183. Impacts on functional and oncological outcomes of Robotic-assisted Radical 

Prostatectomy 10 years after the US Preventive Service Taskforce 

recommendations against PSA screening / M.C. Moschovas, A. Jaber, S. Saikali 

[et al.] // Int. Braz. J. Urol. �± 2024. �± Vol. 50���� �‹��1. �± P. 65-79. �± doi: 10.1590/ 

S1677-5538.IBJU.2023.0530.  

184. Incidence, clinical symptoms and management of rectourethral fistulas after radical 

�S�U�R�V�W�D�W�H�F�W�R�P�\�������&�����7�K�R�P�D�V�����-�����-�R�Q�H�V�����:�����-�l�J�H�U���>�H�W���D�O.] // J Urol. �± 2010. �± Vol. 183, 

�‹��2. �± P. 608-612. �± doi: 10.1016/j.juro.2009.10.020.  

185. Incidence of rectal injury after radical prostatectomy: A systematic review and 

meta-analysis / I. Romito, G. Giannarini, M. Rossanese [et al.] // Eur. Urol. Open 

Sci. �± 2023. �± Vol. 52. �± P. 85-99. �± doi: 10.1016/j.euros.2023.03.017.  

186. Incidence of urethral stricture after primary treatment for prostate cancer: data 

from CaPSURE / S.P. Elliott, M.V. Meng, E.P. Elkin [et al.] // J. Urol. �± 2007. �± 

Vol. 178�����‹��2. �± P. 529-534. �± doi: 10.1016/j.juro.2007.03.126.  

187. Incidence, risk factors, and outcomes for rectal injury during radical 

prostatectomy: a population-based study / N.S. Barashi, S.M. Pearce, A.J. Cohen 

[et al.] // Eur. Urol. Oncol. �± 2018. �± Vol. 1���� �‹��6. �± P. 501-506. �± doi: 10.1016/ 

j.euo.2018.06.001.  

188. Inferior vena cava reconstruction with a flap of parietal peritoneum: an animal 

study / F. Salimi, H. Hodjati, A. Monabbati, A. Keshavarzian // Arch. Iran Med. �± 

2009. �± Vol. 12�����‹��5. �± P. 448-453.  

189. Influence of bladder neck suspension stitches on early continence after radical 

prostatectomy: a prospective randomized study of 180 patients / J.U. Stolzenburg, 

M. Nicolaus, P. Kallidonis [et al.] // Asian J. Androl. �± 2011. �± Vol. 13���� �‹��6. �± 

P. 806-811. �± doi: 10.1038/aja.2011.82.  

190. Intermediate-term oncological and functional outcomes in prostate cancer patients 

treated with perineal robot-assisted radical prostatectomy: A single center analysis 



292 
 

/ U. Carbonara, G. Lippolis, L. Rella [et al.] // Asian J. Urol. �± 2023. �± Vol. 10, 

�‹  4. �± P. 423-430. �± doi: 10.1016/j.ajur.2023.05.005.  

191. Intralesional injection of mitomycin C at transurethral incision of bladder neck 

contracture may offer limited benefit: TURNS Study Group / J.D. Redshaw, 

J.A. Broghammer, T.G. Smith 3rd [et al.] // J. Urol. �± 2015. �± Vol. 193���� �‹��2. �± 

P. 587-592. �± doi: 10.1016/j.juro.2014.08.104.  

192. Intraoperative Adverse Incident Classification (EAUiaiC) by the European 

Association of Urology ad hoc Complications Guidelines Panel / C.S. Biyani, 

J. �3�H�F�D�Q�N�D�����0�����5�R�X�S�U�r�W���>�H�W���D�O.] // Eur Urol. �± 2020. �± Vol. 77�����‹��5. �± P. 601-610. �± 

doi: 10.1016/j.eururo.2019.11.015.  

193. Intraoperative fluorescent ureter visualization in complex laparoscopic or robotic-

assisted gynecologic surgery / J. Kim, Y. Jang, S.H. Choi [et al.] // J. Pers. Med. �± 

2023. �± Vol. 13�����‹��9. �± P. 1345. �± doi: 10.3390/jpm13091345.  

194. Intraoperative technologies to assess margin status during radical prostatectomy �± 

a narrative review / O. Windisch, M. Diana, D. Tilki [et al.] // Prostate Cancer 

Prostatic Dis. �± 2025. �± Vol. 28���� �‹��1. �± P. 81-88. �± doi: 10.1038/s41391-024-

00868-2.  

195. Is it possible to draw a risk map for obturator nerve injury during pelvic lymph 

node dissection? The Heilbronn experience and a review of the literature / 

A.S. �*�|�]�H�Q���� �7���� �$�N�W�R�]���� �<���� �$�N�L�Q��[et al.] // J. Laparoendosc. Adv. Surg. Tech A. �± 

2015. �± Vol. 25�����‹��10. �± P. 826-832. �± doi: 10.1089/lap.2015.0190.  

196. Is the striated urethral sphincter at risk by standard suture ligation of the dorsal 

vascular complex in radical prostatectomy? An anatomic study / R. Ganzer, 

J.U. Stolzenburg, J. Neuhaus [et al.] // Urology. �± 2014. �± Vol. 84�����‹��6. �± P. 1453-

1458. �± doi: 10.1016/j.urology.2014.06.092.  

197. Jafri, S.M. Recovery of urinary function after robotic-assisted laparoscopic 

prostatectomy versus radical perineal prostatectomy for early-stage prostate cancer 

/ S.M. Jafri, L.N. Nguyen, L.T. Sirls // Int. Urol. Nephrol. �± 2018. �± Vol. 50�����‹��12. 

�± P. 2187-2191. �± doi: 10.1007/s11255-018-2013-8.  



293 
 
198. John, H. Seminal vesicle-sparing radical prostatectomy: a novel concept to restore 

early urinary continence / H. John, D. Hauri // Urology. �± 2000. �± Vol. 55�����‹��6. �± 

P. 820-824. �± doi: 10.1016/s0090-4295(00)00547-1.  

199. Katz, G. Changes in continence and health-related quality of life after curative 

treatment and watchful waiting of prostate cancer / G. Katz, R. Rodriguez // 

Urology. �± 2007. �± Vol. 69���� �‹�� 6. �± P. 1157-1160. �± doi: 10.1016/ 

j.urology.2007.02.003.  

200. Kitamura, H. Rectourinary fistula after radical prostatectomy: review of the 

literature for incidence, etiology, and management / H. Kitamura, T. Tsukamoto // 

Prostate Cancer. �± 2011. �± Vol. 20. �± P. e629105. �± doi: 10.1155/2011/629105.  

201. Kucuk, E.V. Ultrapreservation in Robotic Assisted Radical Prostatectomy Provides 

Early Continence Recovery / E.V. Kucuk, R. Sobay, A. Tahra // JSLS. �± 2023. �± 

Vol. 27�����‹��1. �± P. e2022.00077. �± doi: 10.4293/JSLS.2022.00077.  

202. Landmarks in Prostate Cancer / N.J. Sathianathen, B.R. Konety, J. Crook [et al.] // 

Nat. Rev. Urol. �± 2018. �± Vol. 15�����‹��10. �± P. 627-642. �± doi: 10.1038/s41585-018-

0060-7.  

203. Laparoscopic entry techniques / G. Ahmad, J. Baker, J. Finnerty [et al.] // 

Cochrane Database Syst. Rev. �± 2019. �± Vol. 1���� �‹��1. �± P. CD. 006583. �± 

doi: 10.1002/14651858.CD006583.pub5.  

204. Laparoscopic marsupialisation of pelvic lymphoceles in different anatomic 

locations following radical prostatectomy / W.Y. Khoder, C. Gratzke, N. Haseke 

[et al.] // Eur. Urol. �± 2012. �± �9�R�O�������������‹���������± P. 640-648. �± doi: 10.1016/j.eururo. 

2012.05.060.  

205. Laparoscopic radical prostatectomy: initial short-term experience / 

W.W. Schuessler, P.G. Schulam, R.V. Clayman, L.R. Kavoussi // Urology. �± 1997. 

�± Vol. 50�����‹��6. �± P. 854-857. �± doi: 10.1016/S0090-4295(97)00543-8.  

206. Laparoscopic repair of acquired rectourethral fistula by vesical peritoneal flap / 

C. Mouawad, E. El Helou, H. Dahboul [et al.] // Asian J. Endosc. Surg. �± 2023. �± 

�9�R�O�������������‹���������± P. 814-818. �± doi: 10.1111/ases.13230.  



294 
 
207. Laparoscopic versus open radical prostatectomy: a comparative study at a single 

institution / J. Rassweiler, O. Seemann, M. Schulze [et al.] // J. Urol. �± 2003. �± 

Vol. 169�����‹��5. �± P. 1689-1693. �± doi: 10.1097/01.ju.0000062614.56629.41.  

208. Late-onset Hem-o-Lo�N�Š�� �P�L�J�U�D�W�L�R�Q�� �L�Q�W�R�� �W�K�H�� �E�O�D�G�G�H�U�� �D�I�W�H�U�� �U�R�E�R�W-assisted radical 

prostatectomy / T. Ohyama, M. Shimbo, F. Endo, K. Hattori // IJU Case Rep. �± 

2021. �± �9�R�O�����������‹���������± P. 49-52. �± doi: 10.1002/iju5.12386.  

209. Lateral pedicle control during laparoscopic radical prostatectomy: refined 

technique / I.S. Gill, O. Ukimura, M. Rubinstein [et al.] // Urology. �± 2005. �± 

Vol. 65�����‹��1. �± P. 23-27. �± doi: 10.1016/j.urology.2004.10.045.  

210. Learning curves in laparoscopic and robot-assisted prostate surgery: a systematic 

search and review / N. Grivas, I. Zachos, G. Georgiadis [et al.) // World J. Urol. �± 

2022. �± Vol. 40�����‹��4. �± P. 929-949. �± doi: 10.1007/s00345-021-03815-1. 

211. Ligation-free technique for dorsal vascular complex control during laparoscopic 

radical prostatectomy: a single-center experience from China / P. Xu, A. Xu, 

B. Chen [et al.] // World J. Urol. �± 2017. �± Vol. 35���� �‹��3. �± P. 395-402. �± 

doi: 10.1007/s00345-016-1889-0.  

212. Long-term follow-up of peritoneal interposition flap in symptomatic lymphocele 

reduction following robot-assisted radical prostatectomy: insights from the 

PIANOFORTE Trial / C. Gossler, M. May, S. Weikert [et al.] // Cancers (Basel). �± 

2024. �± �9�R�O�������������‹�����������± P. 1932. �± doi: 10.3390/cancers16101932.  

213. Long-term Outcomes and Patient Satisfaction Following Salvage Robot-assisted 

Radical Prostatectomy: A Modern Perspective / D.J. Lama, K. Thomas, 

B. Ferenczi [et al.] // Eur. Urol. Open Sci. �± 2023. �± Vol. 60. �± P. 1-7. �± 

doi: 10.1016/j.euros.2023.11.011.  

214. Long-Term Outcomes of Active Surveillance for Prostate Cancer: The Memorial 

Sloan Kettering Cancer Center Experience / S. Carlsson, N. Benfante, R. Alvim 

[et al.] // J. Urol. �± 2020. �± Vol. 203���� �‹��6. �± P. 1122-1127. �± doi: 10.1097/ 

JU.0000000000000713.  



295 
 
215. Luchaichana, N. Management of rectal injury and rectourinary fistula from radical 

prostatectomy / N. Luchaichana, P. Ramart // Urol. Ann. �± 2023. �± �9�R�O�������������‹���������± 

P. 31-34. �± doi: 10.4103/ua.ua_179_21.  

216. Lymphangiography and lymphatic embolization for the management of pelvic 

lymphocele after radical prostatectomy in prostatic cancer / H.H. Chu, J.H. Shin, 

J.W. Kim [et al.] // Cardiovasc. Intervent. Radiol. �± 2019. �± �9�R�O�������������‹���������± P. 873-

879. �± doi: 10.1007/s00270-019-02209-6.  

217. Management of anastomosis leakage post-RALP: a simple trick for a complex 

situation / R. Diamand, W. Al Hajj Obeid, A. Accarain [et al.] // Urol. Case Rep. �± 

2017. �± Vol. 12. �± P. 28-30. �± doi: 10.1016/j.eucr.2017.02.003.  

218. Management of bladder neck contracture in the age of robotic prostatectomy: an 

evidence-based guide / B. Branche, F. Crocerossa, U. Carbonara [et al.] // Eur. 

Urol. Focus. �± 2022. �± �9�R�O���� ������ �‹�� ������ �± P. 297-301. �± doi: 10.1016/j.euf. 

2021.01.007.  

219. Management of severe peri-operative bleeding: Guidelines from the European 

Society of Anaesthesiology and Intensive Care: Second update 2022 / S. Kietaibl, 

A. Ahmed, A. Afshari [et al.] // Eur J Anaesthesiol. �± 2023. �± Vol. 40���� �‹��4. �± 

P. 226-304. �± doi: 10.1097/EJA.0000000000001803.  

220. Management of urinary tract injuries / G.W. Davila, G.M. Ghoniem, S.D. Wexner 

[et al.] // Pelvic Floor Dysfunction. �± Springer, London, 2008. �± doi: 10.1007/978-

1-84800-348-4_57.  

221. Management with Santorini's plexus should be personalized during prostatectomy / 

J. Wilamowski, M. Wojtarowicz, J. Adamowicz [et al.] // J. Pers. Med. �± 2022. �± 

Vol. 12�����‹��5. �± P. 769. �± doi: 10.3390/jpm12050769.  

222. Membranous urethral length is the single independent predictor of urinary 

continence recovery at 12 months following Retzius-sparing robot-assisted radical 

prostatectomy / J. Fonseca, M.F. Moraes-Fontes, I. Sousa [et al.] // J. Robot Surg. 

�± 2024. �± Vol. 18�����‹��1. �± P. 230. �± doi: 10.1007/s11701-024-01986-8.  

223. Membranous urethral length measurement on preoperative MRI to predict 

incontinence after radical prostatectomy: a literature review towards a proposal for 



296 
 

measurement standardization / T.N. Boellaard, M.C. van Dijk-de Haan, 

S.W.T.P.J. Heijmink [et al.] // Eur. Radiol. �± 2024. �± Vol. 34���� �‹��4. �± P. 2621-

2640. �± doi: 10.1007/s00330-023-10180-7.  

224. Millin, T. Carcinoma of the prostate: radical retropubic prostatectomy / T. Millin // 

Retropubic Urinary Surgery. �± Baltimore: Williams & Wilkins, 1947. �± P. 15-17.  

225. Millin, T. Retropubic prostatectomy; a new extravesical technique; report of 20 

cases / T. Millin // Lancet. �± 1945. �± Vol. 2�����‹����������. �± P. 693-696. �± doi: 10.1016/ 

s0140-6736(45)91030-0.  

226. Minimally invasive management of posterior urethral stricture/stenosis with DVIU 

and Mitomycin C injection / R. Klein, R. Vasan, C. Guercio, P. Rusilko // Urology. 

�± 2024. �± Vol. 183. �± P. e317-e319. �± doi: 10.1016/j.urology.2023.10.006.  

227. Myers, R.P. Detrusor apron, associated vascular plexus, and avascular plane: 

relevance to radical retropubic prostatectomy--anatomic and surgical commentary / 

R.P. Myers // Urology. �± 2002. �± Vol. 59���� �‹��4. �± P. 472-479. �± doi: 10.1016/ 

s0090-4295(02)01500-5.  

228. Myers, R.P. Male urethral sphincteric anatomy and radical prostatectomy / 

R.P. Myers // Urol. Clin. North Am. �± 1991. �± Vol. 18�����‹��2. �± P. 211-227.  

229. Myers, R.P. Prostate shape, external striated urethral sphincter and radical 

prostatectomy: the apical dissection / R.P. Myers, J.R. Goellner, D.R. Cahill // 

J. Urol. �± 1987. �± Vol. 138���� �‹��3. �± P. 543-550. �± doi: 10.1016/s0022-5347(17) 

43253-8.  

230. Nerve-sparing radical prostatectomy using the neurovascular structure-adjacent 

frozen-section examination (NeuroSAFE): results after 20 years of experience / 

F. Ambrosini, F. Preisser, D. Tilki [et al.] // Prostate Cancer Prostatic Dis. �± 2025. 

�± Vol. 28�����‹��2. �± P. 483-489. �± doi: 10.1038/s41391-024-00851-x.  

231. Nerve-sparing Surgery Technique, Not the Preservation of the Neurovascular 

Bundles, leads to Improved Long-term Continence Rates After Radical 

Prostatectomy / U. Michl, P. Tennstedt, L. Feldmeier [et al.] // Eur. Urol. �± 2016. �± 

Vol. 69�����‹��4. �± P. 584-589. �± doi: 10.1016/j.eururo.2015.07.037.  



297 
 
232. Neural supply of the male urethral sphincter: comprehensive anatomical review 

and implications for continence recovery after radical prostatectomy / T. Bessede, 

P. Sooriakumaran, A. Takenaka, A. Tewari // World J. Urol. �± 2017. �± Vol. 35, 

�‹  4. �± P. 549-565. �± doi: 10.1007/s00345-016-1901-8.  

233. NeuroSAFE in radical prostatectomy increases the rate of nerve-sparing surgery 

without affecting oncological outcome / M.A. van der Slot, M.A. den Bakker, 

T.S.C. Tan [et al.] // BJU Int. �± 2022. �± Vol. 130���� �‹��5. �± P. 628-636. �± 

doi: 10.1111/bju.15771.  

234. Nistiana, A. Type II Hem-o-lok clip migration and stone formation in robot 

assisted laparoscopic prostatectomy patient: A case report and serial cases review / 

A. Nistiana, S.V. Pramod, F. Safriadi // Urol. Case Rep. �± 2022. �± Vol. 43. �± 

P. e102073. �± doi: 10.1016/j.eucr.2022.102073.  

235. Obturator nerve injury in robotic pelvic surgery: scenarios and management 

strategies / A. La Riva, A.S. Sayegh, L.C. Perez [et al.] // Eur. Urol. �± 2023. �± 

Vol. 83�����‹��4. �± P. 361-368. �± doi: 10.1016/j.eururo.2022.12.034.  

236. Open Technique / R. Costi, M. Baldinu, F. Montali, A. Annicchiarico // Acta 

Biomed. �± 2023. �± Vol. 94���� �‹��5. �± P. e2023231. �± doi: 10.23750/abm. 

v94i5.13541.  

237. Operative management of rectal injuries during laparoscopic radical prostatectomy 

/ R. Katz, T. Borkowski, A. Hoznek [et al.] // Urology. �± 2003. �± Vol. 62�����‹��2. �± 

P. 310-313. �± doi: 10.1016/s0090-4295(03)00326-1.  

238. Optimizing vesicourethral anastomosis healing after robot-assisted laparoscopic 

radical prostatectomy: lessons learned from three techniques in 1900 patients / 

G. Tan, A. Srivastava, S. Grover [et al.] // J. Endourol. �± 2010. �± Vol. 24�����‹��12. �± 

P. 1975-1983. �± doi: 10.1089/end.2009.0630.  

239. Outcome of surgery for clinical unilateral T3a prostate cancer: a single-institution 

experience / C.Y. Hsu, S. Joniau, R. Oyen [et al.] // Eur. Urol. �± 2007. �± Vol. 51, 

�‹��1. �± P. 121-128. �± doi: 10.1016/j.eururo.2006.05.024.  

240. Outcomes of Hem-o-Lok clip migration at vesico-urethral anastomotic site post-

robotic-assisted laparoscopic radical prostatectomy: A single centre experience / 



298 
 

A. Singh, R. Sharma, A. Agrawal [et al.] // Int. Urol. Nephrol. �± 2023. �± Vol. 55, 

�‹  6. �± P. 1467-1475. �± doi: 10.1007/s11255-023-03554-9.  

241. Outcomes of salvage robot-assisted radical prostatectomy in patients who had 

primary focal versus whole-gland ablation: a multicentric study / K.R.S. Bhat, 

A. Nathan, M.C. Moschovas [et al.] // J. Robot Surg. �± 2023. �± Vol. 17���� �‹��6. �± 

P. 2995-3003. �± doi: 10.1007/s11701-023-01738-0.  

242. Pathological results and rates of treatment failure in high-risk prostate cancer 

patients after radical prostatectomy / J. Walz, S. Joniau, F.K. Chun [et al.] // BJU 

Int. �± 2011. �± Vol. 107���� �‹�� 5. �± P. 765-770. �± doi: 10.1111/j.1464-

410X.2010.09594.x.  

243. Pathophysiology of urinary incontinence after radical prostatectomy / J.C. Presti Jr, 

R.A. Schmidt, P.A. Narayan [et al.] // J. Urol. �± 1990. �± Vol. 143�����‹��5. �± P. 975-

978. �± doi: 10.1016/s0022-5347(17)40155-8.  

244. Patient-reported outcomes after monitoring, surgery, or radiotherapy for prostate 

cancer / J.L. Donovan, F.C. Hamdy, J.A. Lane [et al.] // N. Engl. J. Med. �± 2016. �± 

Vol. 375�����‹��15. �± P. 1425-1437. �± doi: 10.1056/NEJMoa1606221.  

245. Pentafecta: a new concept for reporting outcomes of robot-assisted laparoscopic 

radical prostatectomy / V.R. Patel, A. Sivaraman, R.F. Coelho [et al.] // Eur. Urol. 

�± 2011. �± Vol. 59�����‹��5. �± P. 702-707. �± doi: 10.1016/j.eururo.2011.01.032.  

246. Perioperative complications after radical prostatectomy: open versus robot-assisted 

laparoscopic approach / M. Froehner, V. Novotny, R. Koch [et al.] // Urol. Int. �± 

2013. �± �9�R�O�������������‹���������± P. 312-315. �± doi: 10.1159/000345323.  

247. Perioperative complications of laparoscopic radical prostatectomy: the Montsouris 

3-year experience / B. Guillonneau, F. Rozet, X. Cathelineau [et al.] // J. Urol. �± 

2002. �± Vol. 167�����‹��1. �± P. 51-56.  

248. Periurethral suspension stitch during robot-assisted laparoscopic radical 

prostatectomy: description of the technique and continence outcomes / V.R. Patel, 

R.F. Coelho, K.J. Palmer, B. Rocco // Eur. Urol. �± 2009. �± Vol. 56�����‹��3. �± P. 472-

478. �± doi: 10.1016/j.eururo.2009.06.007.  



299 
 
249. Pharmacologic interventions to minimize fluid absorption at the time of 

hysteroscopy: A systematic review and meta-analysis / J. Desilets, A. Zakhari, 

M. Chagnon [et al.] // Obstet. Gynecol. �± 2023. �± Vol. 141�����‹��2. �± P. 285-298. �± 

doi: 10.1097/AOG.0000000000005051.  

250. Poore, R.E. Puboprostatic ligament sparing improves urinary continence after 

radical retropubic prostatectomy / R.E. Poore, D.L. McCullough, J.P. Jarow // 

Urology. �± 1998. �± Vol. 51���� �‹��1. �± P. 67-72. �± doi: 10.1016/s0090-

4295(97)00479-2.  

251. Positive impact of a new compressive garment in patients with genital 

lymphedema: OLYMPY Study / S. Mestre, S. Vignes, J. Malloizel-Delaunay 

[et al.] // Lymphat. Res. Biol. �± 2024. �± Vol. 22���� �‹��2. �± P. 138-146. �± 

doi: 10.1089/lrb.2023.0055.  

252. Posterior, anterior, and periurethral surgical reconstruction of urinary continence 

mechanisms in robot-assisted radical prostatectomy: a description and video 

compilation of commonly performed surgical techniques / A.N. Vis, H.G. van der 

Poel, A.E.C. Ruiter [et al.] // Eur. Urol. �± 2019. �± Vol. 76���� �‹��6. �± P. 814-822. �± 

doi: 10.1016/j.eururo.2018.11.035.  

253. Posterior musculofascial reconstruction in robotic-assisted laparoscopic 

prostatectomy for the treatment of clinically localized prostate cancer / 

J.E. Rosenberg, J.H. Jung, H. Lee [et al.] // Cochrane Database Syst. Rev. �± 2021. 

�± Vol. 8�����‹��8. �± P. CD013677. �± doi: 10.1002/14651858.CD013677.pub2.  

254. Posterior reconstruction of the rhabdosphincter allows a rapid recovery of 

continence after transperitoneal videolaparoscopic radical prostatectomy / 

B. Rocco, A. Gregori, S. Stener [et al.] // Eur. Urol. �± 2007. �± Vol. 51���� �‹��4. �± 

P. 996-1003. �± doi: 10.1016/j.eururo.2006.10.014.  

255. Posterior rhabdosphincter reconstruction during robotic assisted radical 

prostatectomy: results from a phase II randomized clinical trial / D.E. Sutherland, 

B. Linder, A.M. Guzman [et al.] // J. Urol. �± 2011. �± Vol. 185���� �‹��4. �± P. 1262-

1267. �± doi: 10.1016/j.juro.2010.11.085.  



300 
 
256. Posterior urethral reconstruction at the time of rectourethral fistula repair: 

technique and outcomes / R.K. Khouri Jr, J.P.E. Accioly, M.E. DeWitt-Foy [et al.] 

// Urology. �± 2024. �± Vol. 186. �± P. 36-40. �± doi: 10.1016/j.urology.2024.02.026.  

257. Post-prostatectomy anastomotic stenosis: systematic review and meta-analysis of 

�H�Q�G�R�V�F�R�S�L�F���W�U�H�D�W�P�H�Q�W�������2�����'�H�O�F�K�H�W�����0�����1�R�X�U�U�H�G�L�Q�H�����$�����*�R�Q�]�i�O�H�]���6�H�U�U�D�Q�R���>�H�W al.] // 

BJU Int. �± 2024. �± �9�R�O���������������‹���������± P. 237-245. �± doi: 10.1111/bju.16141.  

258. Preoperative combined mechanical and oral antibiotic bowel preparation for 

preventing complications in elective colorectal surgery / M.A. Willis, I. Toews, 

S.L. Soltau [et al.] // Cochrane Database Syst. Rev. �± 2023. �± Vol. 2���� �‹��2. �± 

P. CD014909. �± doi: 10.1002/14651858.CD014909.pub2.  

259. Preoperative membranous urethral length measurement and continence recovery 

following radical prostatectomy: a systematic review and meta-analysis / 

S.F. Mungovan, J.S. Sandhu, O. Akin [et al.] // Eur. Urol. �± 2017. �± Vol. 71�����‹��3. 

�± P. 368-378. �± doi: 10.1016/j.eururo.2016.06.023.  

260. Preservation of putative continence nerves during radical retropubic prostatectomy 

leads to more rapid return of urinary continence / R.S. Hollabaugh, 

R.R. Dmochowski, T.G. Kneib, M.S. Steiner // Urology. �± 1998. �± Vol. 51�����‹��6. �± 

P. 960-967. �± doi: 10.1016/s0090-4295(98)00128-9.  

261. Preventing perioperative complications of robotic-assisted radical prostatectomy / 

M.A. Liss, D. Skarecky, B. Morales [et al.] // Urology. �± 2013. �± �9�R�O�������������‹���������± 

P. 319-323. �± doi: 10.1016/j.urology.2012.09.033.  

262. Prevention and management of perioperative complications in laparoscopic and 

endoscopic radical prostatectomy / E. Liatsikos, R. Rabenalt, M. Burchardt [et al.] 

// World J. Urol. �± 2008. �± Vol. 26�����‹��6. �± P. 571-580. �± doi: 10.1007/s00345-008-

0328-2.  

263. Prevention and management of ureteral injuries occurring during laparoscopic 

radical prostatectomy: the Heilbronn experience and a review of the literature / 

D. �7�H�E�H�U���� �$���6���� �*�|�]�H�Q���� �-���� �&�U�H�V�V�Z�H�O�O��[et al.] // World J. Urol. �± 2009. �± Vol. 27, 

�‹  5. �± P. 613-618. �± doi: 10.1007/s00345-009-0428-7.  



301 
 
264. Prevention of ureteral injury during laparoscopic colorectal cancer surgery with 

horseshoe kidney using fluorescent ureteral catheters: a case report / T. Kojima, 

K. Kurachi, K. Tatsuta [et al.] // Surg. Case Rep. �± 2023. �± Vol. 9�����‹��1. �± P. 22. �± 

doi: 10.1186/s40792-023-01604-z.  

265. Prospective validation of classification of intraoperative adverse events 

(ClassIntra): international, multicentre cohort study / S. Dell-Kuster, N.V. Gomes, 

L. Gawria [et al.] // BMJ. �± 2020. �± Vol. 370. �± P. 2917. �± doi: 10.1136/ 

bmj.m2917.  

266. Prostate biopsy concordance in a large population-based sample: a Surveillance, 

Epidemiology and End Results study / D. Schreiber, A.T. Wong, J. Rineer [et al.] // 

J. Clin. Pathol. �± 2015. �± Vol. 68���� �‹��6. �± P. 453-457. �± doi: 10.1136/jclinpath-

2014-202767.  

267. Puboperineales: muscular boundaries of the male urogenital hiatus in 3D from 

magnetic resonance imaging / R.P. Myers, D.R. Cahill, P.A. Kay [et al.] // J. Urol. 

�± 2000. �± Vol. 164�����‹��4. �± P. 1412-1415.  

268. Quality of life after radical prostatectomy or watchful waiting / 

G. Steineck, F. Helgesen, J. Adolfsson [et al.] // N. Engl. J. Med. �± 2002. �± 

Vol. 347�����‹��11. �± P. 790-796. �± doi: 10.1056/NEJMoa021483.  

269. Radical prostatectomy: a prospective comparison of oncological and functional 

results between open and laparoscopic approaches / T. Roumeguere, R. Bollens, 

M. V. Bossche [et al.] // World J. Urol. �± 2003. �± �9�R�O���� �������� �‹�������� �± P. 360-366. �± 

doi: 10.1007/s00345-002-0306-z.  

270. Radical prostatectomy: bladder neck preservation and puboprostatic ligament 

sparing �± effects on continence and positive margins / C. Deliveliotis, 

V. Protogerou, E. Alargof, J. Varkarakis // Urology. �± 2002. �± Vol. 60���� �‹��5. �± 

P. 855-858. �± doi: 10.1016/s0090-4295(02)01956-8.  

271. Radical prostatectomy for clinically advanced (cT3) prostate cancer since the 

advent of prostate-specific antigen testing: 15-year outcome / J.F. Ward, 

J.M. Slezak, M.L. Blute [et al.] // BJU Int. �± 2005. �± Vol. 95�����‹��6. �± P. 751-756. �± 

doi: 10.1111/j.1464-410X.2005.05394.x.  



302 
 
272. Radical prostatectomy in T4 prostate cancer after inductive androgen deprivation: 

results of a single-institution series with long-term follow-up / T. Hajili, 

C.H. Ohlmann, J. Linxweiler [et al.] // BJU Int. �± 2019. �± Vol. 123�����‹��1. �± P. 58-

64. �± doi: 10.1111/bju.14393.  

273. Radical Prostatectomy or Observation for Clinically Localized Prostate Cancer: 

Extended Follow-up of the Prostate Cancer Intervention Versus Observation Trial 

(PIVOT) / T.J. Wilt, T.N. Vo, L. Langsetmo [et al.] // Eur. Urol. �± 2020. �± Vol. 77, 

�‹  6. �± P. 713-724. �± doi: 10.1016/j.eururo.2020.02.009.  

274. Radical prostatectomy or watchful waiting in prostate cancer �± 29-year follow-up / 

A. Bill-Axelson, L. Holmberg, H. Garmo [et al.] // NEJM. �± 2018. �± Vol. 379, 

�‹  24. �± P. 2319-2329. �± doi: 10.1056/NEJMoa1807801.  

275. Radical prostatectomy trends in the United States: 1998 to 2011 / M.D. Tyson, 

P.E. Andrews, R.F. Ferrigni [et al.] // Mayo Clin. Proc. �± 2016. �± Vol. 91�����‹��1. �± 

P. 10-16. �± doi: 10.1016/j.mayocp.2015.09.018.  

276. �5�D�G�L�F�D�O���U�H�W�U�R�S�X�E�L�F���S�U�R�V�W�D�W�H�F�W�R�P�\���� �,�Q���&�D�P�S�E�H�O�O�¶�V���8�U�R�O�R�J�\ / edited by P.C. Walsh, 

A.B. Retik, T.A. Stamey, E.D. Vaughan. �± 6th ed. �± Philadelphia: W.B. Saunders 

Co., 1992. �± Vol. 3�����‹��78. �± P. 2865-2886.  

277. Randomised controlled trial comparing laparoscopic and robot-assisted radical 

prostatectomy / F. Porpiglia, I. Morra, M. Lucci Chiarissi [et al.] // Eur. Urol. �± 

2013. �± Vol. 63�����‹��4. �± P. 606-614. �± doi: 10.1016/j.eururo.2012.07.007.  

278. �5�H�����3�D�R�O�R���$�I�R�Q�V�R���G�H���&�D�U�Y�D�O�K�R�����-�R�—�R���$���%���$�����%�D�U�E�R�V�D�����*�L�X�O�L�D�Q�R���%�����*�X�J�O�L�H�O�P�H�W�W�L�����H�W��

al. Retrograde release of the neurovascular bundle with preservation of dorsal 

venous complex during robot-assisted radical prostatectomy: optimizing functional 

outcomes. Eur Urol 2020; 77:628-35: incredible results for robot-assisted nerve-

sparing radical prostatectomy in prostate cancer patients / F. Montorsi, 

G. �*�D�Q�G�D�J�O�L�D���� �&���� �:�•�U�Q�V�F�K�L�P�P�H�O�� �>�H�W�� �D�O.] // Eur. Urol. �± 2021. �± Vol. 79���� �‹��2. �± 

P. e44-e46. �± doi: 10.1016/j.eururo.2020.08.039.  

279. Rectal injury during radical prostatectomy: incidence, management, and outcomes 

in single-center experience / A. Erdik, H.I. Cimen, D. Gul [et al.] // Cancers 

(Basel). �± 2025. �± Vol. 17�����‹��7. �± P. 1129. �± doi: 10.3390/cancers17071129.  



303 
 
280. Rectal perforation during pelvic surgery / B. Rocco, G. Giorgia, A. Simone [et al.] 

// Eur. Urol. Open Sci. �± 2022. �± Vol. 44. �± P. 54-59. �± doi: 10.1016/j.euros. 

2022.04.006.  

281. Rectourethral fistula induced by localised prostate cancer treatment: surgical and 

functional outcomes of transperineal repair with Gracilis muscle flap interposition / 

M. Sbizzera, N. Morel-Journel, A. Ruffion [et al.] // Eur. Urol. �± 2022. �± Vol. 81, 

�‹��3. �± P. 305-312. �± doi: 10.1016/j.eururo.2021.09.017.  

282. Recurrent vesicourethral anastomotic stenosis following treatment for prostate 

cancer: an effective endoscopic treatment using bipolar plasma button and 

triamcinolone / N.M. Shaw, S. Marhamati, A. Friedman [et al.] // Int. Urol. 

Nephrol. �± 2022. �± Vol. 54, �‹�� ������ �± P. 1001-1008. �± doi: 10.1007/s11255-022-

03153-0.  

283. Refractory Bladder Neck Contracture (BNC) after radical prostatectomy: 

prevalence, impact and management challenges / S. Uguzova, C. Beisland, 

A. Honore, P. Juliebo-Jones // Res. Rep. Urol. �± 2023. �± Vol. 15. �± P. 495-507. �± 

doi: 10.2147/RRU.S350777.  

284. Reiner, W.G. An anatomical approach to the surgical management of the dorsal 

vein and Santorini's plexus during radical retropubic surgery / W.G. Reiner, 

P.C. Walsh // J. Urol. �± 1979. �± Vol. 121���� �‹��2. �± P. 198-200. �± doi: 10.1016/ 

s0022-5347(17)56718-x.  

285. �5�H�S�O�\���W�R���)�����0�R�Q�W�R�U�V�L�����*���� �*�D�Q�G�D�J�O�L�D�����&�����:�•�U�Q�V�F�K�L�P�P�H�O�����H�W���D�O�����/�H�W�W�H�U���W�R���W�K�H���(�G�L�W�R�U��

�U�H�����3�D�R�O�R���$�I�R�Q�V�R���G�H���&�D�U�Y�D�O�K�R�����-�R�m�R���$���%���$�����%�D�U�E�R�V�D�����*�L�X�O�L�D�Q�R���%�����*�X�J�O�L�H�O�P�H�W�W�L�����H�W��

al. Retrograde release of the neurovascular bundle with preservation of dorsal 

venous complex during robot-assisted radical prostatectomy: optimizing functional 

outcomes. Eur Urol 2020; 77:628-35. Incredible results for robot-assisted nerve-

sparing radical prostatectomy in prostate cancer patients: Rio de Janeiro is still 

beautiful / C.R. Ferreira, P.A. de Carvalho, G.G. Betoni [et al.] // Eur. Urol. �± 

2021. �± Vol. 79�����‹��2. �± P. e47-e49. �± doi: 10.1016/j.eururo.2020.08.038.  

286. Reproducibility and predictive value of three grading systems for intraoperative 

adverse events in a cohort of abdominal surgery / L. Gawria, P. Krielen, 



304 
 

M.W.J. Stommel [et al.] // Int. J. Surg. �± 2024. �± Vol. 110���� �‹��1. �± P. 202-8. �± 

doi: 10.1097/JS9.0000000000000428.  

287. Retrograde release of the neurovascular bundle with preservation of dorsal venous 

complex during robot-assisted radical prostatectomy: optimizing functional 

outcomes / P.A. De Carvalho, J.B. Barbosa, G.B. Guglielmetti [et al.] // Eur. Urol. 

�± 2020. �± Vol. 77�����‹��5. �± P. 628-635. �± doi: 10.1016/j.eururo.2018.07.003.  

288. Retrospective concomitant nonrandomized comparison of "Touch" cautery versus 

athermal dissection of the prostatic vascular pedicles and neurovascular bundles 

during robot-assisted radical prostatectomy / M. Hofmann, E. Huang, L.M. Huynh 

[et al.] // Eur. Urol. �± 2022. �± Vol. 81�����‹��1. �± P. 104-109. �± doi: 10.1016/j.eururo. 

2021.07.005.  

289. Retrotrigonal Layer Dissection from a Posterior Approach Enables Bladder Neck 

Preservation in Robot-Assisted Radical Prostatectomy / S. Washino, K. Saito, 

Y. Nakamura, T. Miyagawa // J. Clin. Med. �± 2024. �± Vol. 13�����‹��5. �± P. 1258. �± 

doi: 10.3390/jcm13051258.  

290. Retzius Sparing Radical Prostatectomy Versus Robot-assisted Radical 

Prostatectomy: Which Technique Is More Beneficial for Prostate Cancer Patients 

(MASTER Study)? A Systematic Review and Meta-analysis / B. Barakat, 

H. Othman, U. Gauger [et al.] // Eur. Urol. Focus. �± 2022. �± Vol. 8���� �‹��4. �± 

P. 1060-1071. �± doi: 10.1016/j.euf.2021.08.003.  

291. Retzius-sparing robot-assisted radical prostatectomy: early learning curve 

experience in three continents / A. Galfano, S. Secco, P. Dell'Oglio [et al.] // BJU 

Int. �± 2021. �± Vol. 127�����‹��4. �± P. 412-417. �± doi: 10.1111/bju.15196.  

292. Robot-assisted laparoscopic prostatectomy versus open radical retropubic 

prostatectomy: 24-month outcomes from a randomised controlled study / 

G.D. Coughlin, J.W. Yaxley, S.K. Chambers [et al.] // Lancet Oncol. �± 2018. �± 

Vol. 19�����‹��8. �± P. 1051-1060. �± doi: 10.1016/S1470-2045(18)30357-7.  

293. Robotic-assisted radical prostatectomy following colo-rectal surgery: a user's guide 

/ L.G. Luciani, D. Mattevi, M. Puglisi [et al.] // J. Robot. Surg. �± 2022. �± Vol. 16, 

�‹��1. �± P. 189-192. �± doi: 10.1007/s11701-021-01228-1.  



305 
 
294. Robot-assisted versus open radical prostatectomy: a systematic review and meta-

analysis of prospective studies / J. Wang, K. Hu, Y. Wang [et al.] // J. Robot. Surg. 

�± 2023. �± Vol. 17�����‹��6. �± P. 2617-2631. �± doi: 10.1007/s11701-023-01714-8.  

295. Robotic vs. Retropubic radical prostatectomy in prostate cancer: A systematic 

review and a meta-analysis update / K. Tang, K. Jiang, H. Chen [et al.] // 

Oncotarget. �± 2017. �± Vol. 8���� �‹��19. �± P. 32237-32257. �± doi: 10.18632/ 

oncotarget.13332.  

296. Rocco, B. Re: Assessment of early continence after reconstruction of the 

periprostatic tissues in patients undergoing computer assisted (robotic) 

prostatectomy: results of a 2 group parallel randomized controlled trial: M. Menon, 

F. Muhletaler, M. Campos and J. O. Peabody, author reply 1501 / B. Rocco, 

F. Rocco // J. Urol. �± 2009. �± Vol. 181���� �‹��3. �± P. 1500-1501. �± doi: 10.1016/ 

j.juro.2008.11.047.  

297. Role of sparing of puboprostatic ligaments on continence recovery after radical 

prostatectomy: a randomized controlled trial / A. Assem, T. Abou Youssif, 

S.M. Hamdy [et al.] // Scand J. Urol. �± 2021. �± Vol. 55���� �‹��1. �± P. 22-26. �± 

doi: 10.1080/21681805.2020.1849389.  

298. Ruggles, E.W. The Cause of Incontinence as a Sequel of Prostatectomy / 

E.W. Ruggles // Ann. Surg. �± 1905. �± Vol. 41�����‹��4. �± P. 558-564. �± doi: 10.1097/ 

00000658-190504000-00007.  

299. Safer surgery by learning from complications: A focus on robotic prostate surgery / 

R.J. Sotelo, A. Haese, V. Machuca [et al.] // Eur. Urol. �± 2016. �± Vol. 69�����‹��2. �± 

P. 334-344. �± doi: 10.1016/j.eururo.2015.08.060.  

300. Salvage Radical Prostatectomy for Recurrent Prostate Cancer Following First-line 

Nonsurgical Treatment: Validation of the European Association of Urology 

Criteria in a Large, Multicenter, Contemporary Cohort / G. Calleris, G. Marra, 

N. Benfant [et al.] // Eur. Urol. Focus. �± 2023. �± Vol���� ������ �‹�� ������ �± P. 645-649. �± 

doi: 10.1016/j.euf.2023.01.006.  

301. Salvage radical prostatectomy for recurrent prostate cancer: morbidity and 

functional outcomes from a large multicenter series of open versus robotic 



306 
 

approaches / P. Gontero, G. Marra, P. Alessio [et al.] // J. Urol. �± 2019. �± Vol. 202, 

�‹��4. �± P. 725-731. �± doi: 10.1097/JU.0000000000000327.  

302. Salvage robot-assisted radical prostatectomy with pelvic lymph node dissection for 

radiorecurrent prostate cancer in a patient with a previous history of rectal cancer 

surgery / N. Imasato, S. Yajima, R.A. Ogasawara [et al.] // IJU Case Rep. �± 2024. �± 

Vol. 8�����‹��2. �± P. 104-107. �± doi: 10.1002/iju5.12817.  

303. Secondary therapy, metastatic progression, and cancer-specific mortality in men 

with clinically high-risk prostate cancer treated with radical prostatectomy / 

O. Yossepowitch, S.E. Eggener, A.M. Serio [et al.] // Eur. Urol. �± 2008. �± Vol. 53, 

�‹��5. �± P. 950-959. �± doi: 10.1016/j.eururo.2007.10.008.  

304. Short- and long-term functional outcomes and quality of life after radical 

prostatectomy: patient-reported outcomes from a tertiary high-volume center / 

R.S. Pompe, Z. Tian, F. Preisser [et al.] // Eur. Urol. Focus. �± 2017. �± Vol. 3�����‹��6. 

�± P. 615-620. �± doi: 10.1016/j.euf.2017.08.001.  

305. Side-fenestrated catheter decreases leakage at the urethrovesical anastomosis after 

robot-assisted laparoscopic radical prostatectomy / J. Riikonen, A. Kaipia, 

M. Matikainen [et al.] // Scand. J. Urol. �± 2014. �± �9�R�O���� �������� �‹�� ������ �± P. 21-26. �± 

doi: 10.3109/21681805.2013.777365.  

306. Significance of fibrosis around and/or at external urinary sphincter on pelvic 

magnetic resonance imaging in patients with postprostatectomy incontinence / 

C. Tuygun, A. Imamoglu, B. Keyik [et al.] // Urology. �± 2006. �± Vol. 68�����‹��6. �± 

P. 1308-1312. �± doi: 10.1016/j.urology.2006.08.1080.  

307. Siltari, A. Preservation of endopelvic fascia: effects on postoperative incontinence 

and sexual function �± a randomized clinical trial / A. Siltari, J. Riikonen, 

T.J. Murtola // J. Sex. Med. �± 2021. �± Vol. 18�����‹��2. �± P. 327-338. �± doi: 10.1016/ 

j.jsxm.2020.11.003.  

308. Sphincter preservation techniques during radical prostatectomies: Lessons learned / 

T. Spinos, I. Kyriazis, A. Tsaturyan [et al.] // Urol. Ann. �± 2023. �± Vol. 15�����‹��4. �± 

P. 353-359. �± doi: 10.4103/ua.ua_126_22.  



307 
 
309. Standard vs delayed ligature of the dorsal vascular complex during robot-assisted 

radical prostatectomy: results from a randomized controlled trial / A. Antonelli, 

C. Palumbo, A. Veccia [et al.] // J. Robot Surg. �± 2019. �± Vol. 13�����‹��2. �± P. 253-

260. �± doi: 10.1007/s11701-018-0847-9.  

310. Standartisation of Terminology of Lower Urinary Tract Function: Pressure-Flow 

Stadies of Voiding, Urethral Resistance and Urethral Obstruction / D. Griffiths, 

K. Hofner, R. van Mastrig [et al.] // Neurourol. Urodyn. �± 1997. �± Vol. 16�����‹��1. �± 

P. 1-18. �± doi: 10.1002/(sici)1520-6777(1997)16:1<1::aid-nau1>3.0.co;2-i.  

311. Steiner, M.S. The puboprostatic ligament and the male urethral suspensory 

mechanism: an anatomic study / M.S. Steiner // Urology. �± 1994. �± Vol. 44�����‹��4. �± 

P. 530-534. �± doi: 10.1016/s0090-4295(94)80052-9.  

312. Stenosis of the vesico-urethral anastomosis. Our experience with 114 radical 

prostatectomies / M. Kampanga, F. Dahmani, F. Hakami [et al.] // Prog. Urol. �± 

1994. �± �9�R�O�����������‹���������± P. 683-687.  

313. Stepwise approach for nerve sparing without countertraction during robot-assisted 

radical prostatectomy: technique and outcomes / K.J. Kowalczyk, A.C. Huang, 

N.D. Hevelone [et al.] // Eur. Urol. �± 2011. �± Vol. 60���� �‹��3. �± P. 536-547. �± 

doi: 10.1016/j.eururo.2011.05.001.  

314. Stone formation due to migration of hemostatic clip after robot-assisted 

laparoscopic radical prostatectomy: A late and rare presentation / S. Deen, 

O. Rehman, R. Lunawat, A. Tasleem // Cureus. �± 2022. �± Vol. 14���� �‹��10. �± 

P. e30922. �± doi: 10.7759/cureus.30922.  

315. Stratification of high-risk prostate cancer into prognostic categories: a European 

multi-institutional study / S. Joniau, A. Briganti, P. Gontero [et al.] // Eur. Urol. �± 

2015. �± Vol. 67�����‹��1. �± P. 157-164. �± doi: 10.1016/j.eururo.2014.01.020.  

316. Surgical and functional outcomes of bladder neck incision for primary vesico-

urethral anastomosis stricture after robot-assisted radical prostatectomy are 

influenced by the presence of pre- or postoperative radiotherapy / H. Veerman, 

A.N. Vis, M.J. Hagens [et al.] // Urology. �± 2022. �± Vol. 166. �± P. 216-222. �± 

doi: 10.1016/j.urology.2022.03.015.  



308 
 
317. Surgical complications requiring intervention in open versus minimally invasive 

radical prostatectomy / L. Haeuser, S.W. Reese, M. Paciotti [et al.] // Urol. Int. �± 

2022. �± Vol. 106�����‹��1. �± P. 51-55. �± doi: 10.1159/000515618.  

318. Surgical management of acquired rectourethral fistula: a retrospective analysis of 

52 consecutive patients / G. Bislenghi, L. Verstraeten, I. Verlinden [et al.] // Tech. 

Coloproctol. �± 2020. �± Vol. 24���� �‹��9. �± P. 927-933. �± doi: 10.1007/s10151-020-

02214-9.  

319. Sustainable functional urethral reconstruction improves early urinary continence 

after robot-assisted radical prostatectomy: a randomised controlled trial / Z. Jia, 

Z. Chen, Y. Chang [et al.] // BJU Int. �± 2023. �± Vol. 131���� �‹��6. �± P. 720-728. �± 

doi: 10.1111/bju.15956.  

320. Sustainable functional urethral reconstruction: maximizing early continence 

recovery in robotic-assisted radical prostatectomy / Z. Jia, Y. Chang, Y. Wang 

[et al.] // Asian J. Urol. �± 2021. �± Vol. 8���� �‹��1. �± P. 126-133. �± doi: 10.1016/ 

j.ajur.2020.01.003.  

321. Systemic and Tumor-directed Therapy for Oligometastatic Prostate Cancer: The 

SOLAR Phase 2 Trial in De Novo Oligometastatic Prostate Cancer / N.G. Nickols, 

S. Tsai, N. Kane [et al.] // Eur. Urol. �± 2024. �± Vol. 86���� �‹��2. �± P. 190-193. �± 

doi: 10.1016/j.eururo.2024.02.008.  

322. Systematic review and meta-analysis of studies reporting urinary continence 

recovery after robot-assisted radical prostatectomy / V. Ficarra, G. Novara, 

R.C. Rosen [et al.] // Eur. Urol. �± 2012. �± Vol. 62���� �‹��3. �± P. 405-417. �± 

doi: 10.1016/j.eururo.2012.05.045.  

323. Systematic Review of Studies Reporting Positive Surgical Margins After Bladder 

Neck Sparing Radical Prostatectomy / M. Bellangino, C. Verrill, 

T. Leslie [et al.] // Curr. Urol. Rep. �± 2017. �± Vol. 18. �± P. 99. �± doi: 10.1007/ 

s11934-017-0745-0.  

324. Systematic review of the volume-outcome relationship for radical prostatectomy / 

J.J. Leow, E.K. Leong, E.C. Serrell [et al.] // Eur Urol Focus. �± 2018. �± Vol. 4, 

�‹  6. �± P. 775-789. �± doi: 10.1016/j.euf.2017.03.008.  



309 
 
325. Technical tips in managing large median lobes during robot-assisted radical 

prostatectomy / V.G. Wagaskar, O. Zaytoun, P. Kale [et al.] // Eur. Urol. Open Sci. 

�± 2022. �± Vol. 45. �± P. 32-37. �± doi: 10.1016/j.euros.2022.08.017.  

326. Technique for laparoscopic running urethrovesical anastomosis: the single knot 

method / R.F. Van Velthoven, T.E. Ahlering, A. Peltier [et al.] // Urology. �± 2003. 

�± �9�R�O�������������‹���������± P. 699-702. �± doi: 10.1016/s0090-4295(02)02543-8.  

327. Technique for laparoscopic running urethrovesical anastomosis: the single knot 

method / R. van Velthoven, T.E. Ahlering, D.W. Skarecky [et al.] // Urology. �± 

2020. �± Vol. 145. �± P. 331-332. �± doi: 10.1016/j.urology.2020.04.026.  

328. Technique for ureteral stent placement during robot-assisted radical prostatectomy: 

safety measure during vesicourethral anastomosis when ureteral orifices are too 

close for comfort / M.H. Katz, M.K. Eng, T. Deklaj, K.C. Zorn // J. Endourol. �± 

2009. �± Vol. 23�����‹��5. �± P. 827-829. �± doi: 10.1089/end.2008.0579.  

329. Temporal trends in the number of men electing for conservative management for 

low-risk prostate cancer in the United States / A. Al Hussein, K.V. Ballman, X. Ma 

[et al.] // Prostate Cancer Prostatic Dis. �± 2020. �± Vol. 23���� �‹��4. �± P. 714-717. �± 

doi: 10.1038/s41391-020-0252-0.  

330. Tension and energy-free robotic-assisted laparoscopic radical prostatectomy with 

interfascial dissection of the neurovascular bundles / A. Mattei, R. Naspro, 

F. Annino [et al.] // Eur. Urol. �± 2007. �± Vol. 52���� �‹��3. �± P. 687-694. �± 

doi: 10.1016/j.eururo.2007.05.029.  

331. The anatomical components of urinary continence / C. Wallner, N.F. Dabhoiwala, 

M.C. DeRuiter, W.H. Lamers // Eur. Urol. �± 2009. �± Vol. 55�����‹��4. �± P. 932-943. �± 

doi: 10.1016/j.eururo.2008.08.032.  

332. The benefits and harms of different extents of lymph node dissection during radical 

prostatectomy for prostate cancer: a systematic review / N. Fossati, P.M. Willemse, 

T. Van den Broeck [et al.] // Eur. Urol. �± 2017. �± Vol. 72���� �‹��1. �± P. 84-109. �± 

doi: 10.1016/j.eururo.2016.12.003.  

333. The Contemporary Role of Salvage Radical Prostatectomy in the Management of 

Recurrent Prostate Cancer: An Up-to-Date Review / S. Katsimperis, A. Pinitas, 



310 
 

M. Zerva [et al.] // Life. �± 2024. �± Vol. 14���� �‹��7. �± P. 868. �± doi: 10.3390/ 

life14070868.  

334. The effect of proliferative hypertrophic scars on determining treatment options for 

preventing recurrence of vesicourethral anastomotic stenosis after radical 

prostatectomy: a single-center cross-sectional study / I. Selvi, A.I. Arik, 

M.S. Basay, H. Basar // Sao Paulo Med. J. �± 2021. �± Vol. 139�����‹��3. �± P. 241-250. 

�± doi: 10.1590/1516-3180.2020.0349.R1.28012021.  

335. The Europa Uomo Patient Reported Outcome Study 2.0-Prostate Cancer Patient-

reported Outcomes to Support Treatment Decision-making / L.D.F. Venderbos, 

S. Remmers, A. Deschamps [et al.] // Eur. Urol. Focus. �± 2023. �± Vol. 9���� �‹��6. �± 

P. 1024-1036. �± doi: 10.1016/j.euf.2023.05.006.  

336. The impact of catheter removal time on urinary continence and overactive bladder 

symptoms after robot-assisted radical prostatectomy: a retrospective analysis of 

consecutive 432 cases from a single institution / H. Hao, X. Chen, Y. Liu [et al.] // 

Transl. Androl. Urol. �± 2022. �± Vol. 11�����‹��10. �± P. 1389-1398. �± doi: 10.21037/ 

tau-22-397.  

337. The long-term outcomes of Gleason grade groups 2 and 3 prostate cancer managed 

by active surveillance: Results from a large, population-based cohort / 

P.O. Richard, N. Timilshina, M. Komisarenko [et al.] // Can. Urol. Assoc J. �± 

2020. �± Vol. 14�����‹��6. �± P. 174-181. �± doi: 10.5489/cuaj.6328.  

338. The narrow vesicourethral angle measured on postoperative cystography can 

predict urinary incontinence after robot-assisted laparoscopic radical prostatectomy 

/ M. Sugi, H. Kinoshita, T. Yoshida [et al.] // Scand. J. Urol. �± 2018. �± Vol. 52, 

�‹  2. �± P. 151-156. �± doi: 10.1080/21681805.2018.1428683.  

339. The progress of dorsal vascular complex control strategy in radical prostatectomy / 

Y. Wang, X. Cheng, Q. Xiong, S. Cheng // J. Int. Med. Res. �± 2023. �± Vol. 51, 

�‹  2. �± P. e3000605231152091. �± doi: 10.1177/03000605231152091.  

340. The relevance of reducing Veress needle overshooting / T. Horeman-Franse, 

R.R. Postema, T. Fischer [et al.] // Sci. Rep. �± 2023. �± Vol. 13�����‹��1. �± Art. 17471. 

�± doi: 10.1038/s41598-023-44890-1.  



311 
 
341. The role and controversy of pelvic lymph node dissection in prostate cancer 

treatment: a focused review / B. Dong, H. Zhan, T. Luan, J. Wang // World J. Surg. 

Oncol. �± 2024. �± Vol. 22�����‹��1. �± P. 68. �± doi: 10.1186/s12957-024-03344-2.  

342. The 2005 International Society of Urological Pathology (ISUP) Consensus 

Conference on Gleason Grading of Prostatic Carcinoma. / J.I. Epstein, 

W.C. Allsbrook, M.B. Amin, L.L. Egevad // Am. J. Surg. Pathol. �± 2005. �± 

Vol. ���������‹���������± P. 1228-1242. �± doi: 10.1097/01.pas.0000173646.99337.b1.  

343. The 2014 International Society of Urological Pathology (ISUP) Consensus 

Conference on Gleason Grading of Prostatic Carcinoma. / J.I. Epstein, L. Egevad, 

M.B. Amin [et al.] // Am. J. Surg. Pathol. �± 2016. �± �9�R�O�������������‹���������± P. 244-252. �± 

doi: 10.1097/PAS.0000000000000530.  

344. Three-layer two-step posterior reconstruction using peritoneum during robot-

assisted radical prostatectomy to improve recovery of urinary continence: a 

prospective comparative study / S. Ogawa, S. Hoshi, T. Koguchi [et al.] // 

J. Endourol. �± 2017. �± Vol. 31���� �‹��12. �± P. 1251-1257. �± doi: 10.1089/end. 

2017.0410.  

345. Total anatomical reconstruction during robot-assisted radical prostatectomy: focus 

on urinary continence recovery and related complications after 1000 procedures / 

M. Manfredi, E. Checcucci, C. Fiori [et al.] // BJU Int. �± 2019. �± Vol. 124�����‹��3. �± 

P. 477-486. �± doi: 10.1111/bju.14716.  

346. Total Anatomical Reconstruction During Robot-assisted Radical Prostatectomy: 

Implications on Early Recovery of Urinary Continence / F. Porpiglia, R. Bertolo, 

M. Manfredi [et al.] // Eur. Urol. �± 2016. �± Vol. 69���� �‹��3. �± P. 485-495. �± 

doi: 10.1016/j.eururo.2015.08.005.  

347. Total reconstruction of the vesico-urethral junction / A. Tewari, J. Jhaveri, S. Rao 

[et al.] // BJU Int. �± 2008. �± �9�R�O���������������‹�������� �± P. 871-877. �± doi: 10.1111/j.1464-

410X.2008.07424.x.  

348. Trends in risk-group distribution and Pentafecta outcomes in patients treated with 

nerve-sparing, robot-assisted radical prostatectomy: a 10-year low-intermediate 

volume single-center experience / L. Afferi, M. Moschini, P. Baumeister [et al.] // 



312 
 

World J. Urol. �± 2021. �± Vol. 39�����‹��2. �± P. 389-397. �± doi: 10.1007/s00345-020-

03206-y.  

349. Tyritzis, S.I. All you need to know about urethrovesical anastomotic urinary 

leakage following radical prostatectomy / S.I. Tyritzis, I. Katafigiotis, 

C.A. Constantinides // J. Urol. �± 2012. �± Vol. 188���� �‹��2. �± P. 369-376. �± 

doi: 10.1016/j.juro.2012.03.126.  

350. Uhle, C.A. Post-prostatectomy urinary incontinence: experience with a group of 

diverse surgical techniques / C.A. Uhle, E.E. Blakey // J. Urol. �± 1960. �± Vol. 83. �± 

P. 454-457.  

351. �³�8�U�H�W�K�U�D�O-�V�S�D�U�L�Q�J�´���U�R�E�R�W�L�F���U�D�G�L�F�D�O���S�U�R�V�W�D�W�H�F�W�R�P�\�����F�U�L�W�L�F�D�O���D�S�S�U�D�L�V�D�O���R�I���W�K�H���V�D�I�H�W�\���R�I��

the technique based on the histologic characteristics of the prostatic urethra / 

A.D. Asimakopoulos, F. Annino, G. Colalillo [et al.] // Curr. Oncol. �± 2023. �± 

Vol. 30. �± P. 1065-1076.  

352. Urinary continence and pathological outcome after bladder neck preservation 

during radical retropubic prostatectomy: a randomized prospective trial / 

M. Srougi, L.J. Nesrallah, J.R. Kauffman [et al.] // J. Urol. �± 2001. �± Vol. 165, 

�‹  3. �± P. 815-821.  

353. Urine leak after robotic radical prostatectomy: not all urine leaks come from the 

anastomosis / M. Shah, L.G. Medina, R.A. Azhar [et al.] // J. Robot. Surg. �±2022. 

�± Vol. 16�����‹��2. �± P. 247-255. �± doi: 10.1007/s11701-021-01242-3.  

354. Urorectal fistula repair using different approaches: operative results and quality of 

life issues / J.C. Angulo, I. Arance, Y. Apesteguy [et al.] // Int. Braz. J. Urol. �± 

2021. �± Vol. 47�����‹��2. �± P. 399-412. �± doi: 10.1590/S1677-5538.IBJU.2020.0476.  

355. Use of scaffolding tissue biografts to bolster vesicourethral anastomosis during 

salvage robot-assisted prostatectomy reduces leak rates and catheter times / 

G. Ogaya-Pinies, Y. Kadakia, H. Palayapalayam-Ganapathi [et al.] // Eur. Urol. �± 

2018. �± Vol. 74�����‹��1. �± P. 92-98. �± doi: 10.1016/j.eururo.2016.10.004.  

356. Validation of the Clavien-Dindo Grading System in Urology by the European 

Association of Urology Guidelines Ad Hoc Panel / D. Mitropoulos, W. Artibani, 



313 
 

C.S. Biyani [et al.] // Eur. Urol. Focus. �± 2018. �± Vol. 4���� �‹��4. �± P. 608-613. �± 

doi: 10.1016/j.euf.2017.02.014.  

357. Van Velthoven single-knot running suture versus Chlosta's running suture versus 

single barbed suture V-Loc for vesicourethral anastomosis in laparoscopic radical 

prostatectomy: a retrospective comparative study / T. Wiatr, L. Belch, K. Gronostaj 

[et al.] // Wideochir Inne Tech. Maloinwazyjne. �± 2022. �± Vol. 17�����‹��1. �± P. 214-

225. �± doi: 10.5114/wiitm.2021.105851.  

358. Vesicourethral anastomotic stenosis after open or robot-assisted laparoscopic 

retropubic prostatectomy �± results from the Laparoscopic Prostatectomy Robot 

Open Trial / K.K. Modig, R.A. Godtman, A. Bjartell [et al.] // Eur. Urol. Focus. �± 

2021. �± Vol. 7�����‹��2. �± P. 317-324. �± doi: 10.1016/j.euf.2019.10.012.  

359. Vesicourethral anastomotic stenosis following radical prostatectomy: risk factors, 

natural history, and treatment outcomes / C.J. Britton, V. Sharma, A.E. Fadel 

[et al.] // J. Urol. �± 2023. �± Vol. 210���� �‹��2. �± P. 312-322. �± doi: 10.1097/ 

JU.0000000000003488.  

360. Walsh, P.C. Anatomical radical prostatectomy: evolution of the surgical / 

P.C. Walsh // J. Urol. �± 1998. �± Vol. 160. �± P. 2418-2424. �± doi: 10.1097/ 

00005392-199812020-00010.  

361. Walsh, P.C. Impotence following radical prostatectomy: insight into etiology and 

prevention / P.C. Walsh, P.J. Donker // J. Urol. �± 1982. �± Vol. 128�����‹��3. �± P. 492-

497. �± doi: 10.1016/s0022-5347(17)53012-8.  

362. Walsh, P.C. Radical prostatectomy with preservation of sexual function: 

Anatomical and pathological considerations. / P.C. Walsh, H. Lepor, 

J.C. Eggleston // Prostate. �± 1983. �± Vol. 4���� �‹��5. �± P. 473-485. �± doi: 10.1002/ 

pros.2990040506.  

363. Walsh, P.C. The discovery of the cavernous nerves and development of nerve 

sparing radical retropubic prostatectomy / P.C. Walsh // J. Urol. �± 2007. �± 

Vol. 177�����‹��5. �± P. 1632-1635. �± doi: 10.1016/j.juro.2007.01.012.  



314 
 
364. Wang, X. Pharmacokinetic and pharmacodynamic analyses of terlipressin in 

patients with hepatorenal syndrome / X. Wang, K. Jamil // AAPS Open. �± 2022. �± 

Vol. 8. �± P. 7. �± doi.org/10.1186/s41120-022-00052-7.  

365. Watrowski, R. Complications in laparoscopic and robotic-assisted surgery: 

definitions, classifications, incidence and risk factors �± an up-to-date review / 

R. Watrowski, S. Kostov, I. Alkatout // Wideochir Inne Tech Maloinwazyjne. �± 

2021. �± Vol. 16�����‹��3. �± P. 501-525. �± doi: 10.5114/wiitm.2021.108800.  

366. Yee, D.S. Repair of rectal injury during robotic-assisted laparoscopic 

prostatectomy / D.S. Yee, D.K. Ornstein // Urology. �± 2008. �± Vol. 72���� �‹��2. �± 

P. 428-431. �± doi: 10.1016/j.urology.2007.12.022.  

367. Young, H. A surgeon's autobiography / H. Young. �± New York: Harcourt, Brace 

and Company, 1940. �± 554 p.  

368. Young, H. Cancer of the prostate, a clinical, pathological and post-operative 

analysis of 111 cases / H. Young // Ann. Surg. �± 1909. �± Vol. 50�����‹��6. �± P. 1144-

1233. �± doi: 10.1097/00000658-190912000-00015.  

369. Yu, C.C. Three types of intravesical Hem-o-Lok clip migration after laparoscopic 

radical prostatectomy / C.C. Yu, C.K. Yang, Y.C. Ou // J. Laparoendosc. Adv. 

Surg. Tech. A. �± 2015. �± Vol. 25���� �‹��12. �± P. 1005-1008. �± doi: 10.1089/lap. 

2015.0150.  

370. Yu, Y. Surgical techniques for enhancing postoperative urinary continence in 

robot-assisted radical prostatectomy: a comprehensive review / Y. Yu, R.E. Reiter, 

M. Zhang // Int. J. Surg. �± 2025. �± Vol. 111�����‹��6. �± P. 3931-3941. �± doi: 10.1097/ 

JS9.0000000000002414.  

371. Yucel, S. An anatomical description of male and female urethral sphincter complex 

/ S. Yucel, L.S. Baskin // J. Urol. �± 2004. �± Vol. 171���� �‹��5. �± P. 1890-1897. �± 

doi: 10.1097/01.ju.0000124106.16505.df.  

 

 

 


