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ƫƺěǀſ�ŻƺĜǀŢſř�ƶŤƟźĭ�šŹƺƇ�ƩřŻŚƳƺƴ���
��

ſŹźŝ�ƁƹŹƾ��
�������ſŹźŝ�ƹ�śŚŴŤƳřƾ�Ƣŝřƺſ��ŝ�ǀŹŚưřƱ��řƿ���ƶƘƫŚƐƯ�Ʋ���šŹƺºƇ�ƶŝ

ººſŹźŝƾŝ�ǀ�ƱřŹŚººư�Case Series���Ţººſř�ƵŶººƃ�ƭŚººŬƳř���� �
������ºŤƳō�ƶºƳƺĭźƷ�ƝźƈºƯ�ƭŶºƗ�ƶºƘƫŚƐƯ�ƶŝ�ŵƹŹƹ�ƍźƃƾ�ŝǀţƺ�ºǀ��Ĩ

ţŹƺĩǀŗƹźŤſřƺĪǀ��ƹŹřŵ�ƹ�ŶŚƷƽ���ĥźºƫō�ŶƋ�ƽ�ƹ������ºƏ�Źŵ�ƱŚºƤŤůřƾ�
��ƪƣřŶůÏ�����ůřźū�ƭŚŬƳř�Żř�ƪŞƣ�ƶŤƠƷ�ƾ�������ŵ�ƶºŝ�ǈŤºŝř�ƭŶƗ�ƹ�ƿ�ŢºŝŚ��

ŚººƤƳƿř�Ɔƿººƴưƾŝ��ǀŹŚººưƽ�ŚººƷƽŶººŞĩ�ƽƬĩ��ººǀƺƽƫƺĪººſřƹ��ǀ�Ţ
ƺƳřźĭƹ���źƴĭƹ�ŻƺţŚƯƺƫ�Ţſř�Ƶŵƺŝ��ŝ�ǀƳřŹŚưƾ��ƵŶƳƹźě�ƶĩ���ƽ�Īƃżě�ƾ�

��Ƶŵƺŝ�ƆƣŚƳ�ƱŚƳō���ŵźƟ�Ǝſƺţ�ƽ�ƛ�ǀ�����Ɓƺĭ�ƆƈŴŤƯ�Ĩƃżě�Żř�ź
���ŝ�ƹ�ƢƬů�ƹǀƴƾ�ưĪţ�ǀ��ŵƺŝ�ƵŶƃ�ƪ���ƹ�ƿ��ŚƷƹŹřŵ�Żř�Śƽ����źŤưĩ�Źŵ�ơƺƟ�

��ŻřÏ�����ůřźū�ƪưƗ�Żř�ƪŞƣ�ƶŤƠƷ�ƾ�ŶƳŵƺŝ�Ƶŵźĩ�ƵŵŚƠŤſř���ƶºƘƫŚƐƯ�Żř�
�ŶƳŶƃ�ƝŸů��ŵŹ�ŚƸƳƿ��Ư�Żř�Ţǀ�ǈŤŞƯ�ƱŚ�ºƿƱŚ����ƶºŝ�ƫƺěǀ�ŻƺºĜ�ŝǀ�ºƴƾ��ƹ�

ſǀŽƺƴ�ŚƷƽ�ƩřŻŚƳřŹŚě���Ə�ƶĩ�ƾ�����ƩŚºſ�ŢƄƷ��ÎÐÖÎ�ÎÐÕÐ����ƶºŝ
�ƳŚƯŹŵ�żĩźƯƾ�Ƹƃ�ǀ��ƠƐƈºƯ�Ŷƾ�ưų�ǀ�ºƴƾ��ƱřźºƸţ�����Ƶŵźºĩ�ƶºƘūřźƯ���

��ůřźū�ƪưƗ�ŢŰţƾěƺĪſƹŶƳō�ƾŝ�ǀƴƾſ�ƹ�ǀ���ƶºŤƟźĭ�Źřźºƣ�ŚƸſƺƴ
���ŶƳŵƺŝÎÏÏ���řźƃ�Ŷūřƹ�źƠƳ�ƿ������ŶƳŶºƃ�ƶŤųŚƴƃ�ƶƘƫŚƐƯ�ƶŝ�ŵƹŹƹ�Ǝ��

ſƾ�ţƾ�ƲĪſř�ƽŚƷ ƭŚŬƳř ƵŶƃ Ǝſƺţ �ƁŹřżºĭ�ŢƀƿĥƺƫƺƿŵřŹ�ƹ�
ƽŚƷƺĮƫř�ƾƬƇř�ƽŹŚưǀŝ�ƾŝŚƸŤƫř�ƩřŻŚƳƺƴǀſ��ƱƺǀºſŚƿŹřƹ�ƹ��ƽŚºƷ 

ƦǀƯƺţŚƳō ƵřźưƷ Ʊō�ŚƷ ƲǀǀƘţ ƹ ƶŝ šŚƗǈƏř�ƵřźưƷ ƦǀƟřźĭƺƯŵ 

ƹ ƶŤƟŚƿ�ƽŚƷ ƾƴǀƫŚŝ ƱřŹŚưǀŝ Źŵ ƵŶƳƹźě�ŚƷƽŝ�ǀ���ƵŶºƃ�ŢºŞŧ�ƱřŹŚºư��
ŶƳŵƺŝ� ƵŶƳƹźě�ŚƷƽĪƃżě�ƾ�ŝǀ��ºſŹźŝ�Ţºƣŵ�ƶŝ�ƱřŹŚưƾ�ƹ�ŶƳŶºƃ��

�ŵźƟ�šŚƗǈƏřƽ���žƴū��Ʋſ���ŚŤƳ�ƿ�ŚƘƯ�Ūƿ���ƫŚºŝ�šŚºƴǀƴƾ��ǈƗ�ºƿ�Ʈ
ŝǀ���ŹŚưƿ�ŚƷ�ƶŤƟŚƽ�ƫŚŝ�ǀƴƾ�ŚŤƳ��ƿŪ�ŵřŹ�ƿĥƺƫƺƽ����ºſƾ��ºţ�ƾ����ƹ�ƲĪºſř�

ŴƄţǀ�Ĩƃżě�Ɔ�����ěƺţō��Ʈſō�ƶŝ�ǈŤŝř��ƾ�ſŚƀů��ǀ��Ĝſō�ƶŝ�ŢǀźƿƲ�
��ƹſǀŤƀǀ�Ɵ�ĨǀŻƹźŞƿ�ũřźŴŤſř�ž��Ŷºƃ�ŶƳ��ŝ�ǀ�ƱřŹŚºư����ºĮưƷ�ƶºĩ�ƾ�

���ƶŝ�ǈŤŞƯƫƺěǀ��ŻƺĜŝǀƴƾ��ſ�ƹ�ǀŽƺƴ�ŚƷƽ�ƩřŻŚƳřŹŚě��ŶƳŵƺŝ���ƶŝÏ��Ƶƹźĭ�
ƀƤţǀ�ŶƳŶƃ�Ʈ����ř�Ʃƹř�Ƶƹźĭ�ŵřźƟ���ţ�ƝřźŰƳř�ƱƹŶŝǀƶƜ��ƽ�Ư�ǀƳŚƾ�ŝ�ǀƴƾ�
ƹ��řŹřŵ�ŵřźººƟř�ƭƹŵ�Ƶƹźººĭƽţ�ƝřźººŰƳř�ǀƶººƜ�ƽƯ�ººǀƳŚƾŝ�ǀººƴƾ�� �
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ƾƬƗ�Ʋǀƀů�šřŵŚſřźƷŻ��ƱřŹŚƨưƷ�ƹ�Źƺě��
 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÏ��ƵŹŚưƃ�ƽ�ÖÎ��ų�źǀţ�ƹ�ŵřŵźÎÐÖÐ 

���

ſŹźŝƾ�ŚƷƽ��ſŚƴƃ�ŢƟŚŝ�ƾ���ºſō�ƹ�ǀ��ºſŚƴƃ�Ŝƾ����ƶºƳƺưƳ�Żř��ŚºƷƽ�
ŝǀ���Ə�Źŵ�ƶĩ�ƱřŹŚưƾ�ůřźū�ƾ�ěƺĪſƹŶƳř�ƾ�ŝ�ƶ�������ŶºƳŵƺŝ�ƵŶºƯō�Ţſŵ

ƭǇ�ŚƷƽ��Ưō�ĬƳŹ�ǀżƽ������ƀºĩƺţŚưƷ�ƁƹŹ�ƶºŝ�ƵŶƃ�ǀƬǀ���Żƺºŗř�ƹ�Ʋƿ�Ʋ
Ƹţǀ��ŵƺŝ�ƵŶƃ�ƶ���ŹƺƔƴƯ�ƶŝ�ſŹźŝ�ƾ�ŚƷƽ��ſŚƴƃ�ŢƟŚŝƾ�ř��ƿ�ƭǇ�Ʋ���ŚºƷ

�ŚƯŻō�ŻřƿƵŚĮƄ�ſō�ǀ�ſŚƴƃ�Ŝƾ����ƳŚºƯŹŵ�żºĩźƯƾ������ƶºŤƟźĭ�ŢºƳŚƯř�ƶºŝ�
ŶƳŶƃ��ƯŚưţƾ�Ţưƀƣ��ŚƷƽ����ěř�Żř�ƮƗř�ŢƟŚŝ�ǀƬŤǀ��ƯǇ�ƹ�ƭƺǀźěƹźě�Śƴƿ�Ś

�Ư�Śºººŝ�Ţºººƣŵ�ƶºººŝǀ�ŹƺºººƳ�ęƺĪºººſƹźĪƽ�Nikon�ŢºººŰţ�
ŚưƴĭŹżŝƾƿÑÍÍx�ſŹźŝ�ƾ��ŶƳŶºƃ������ƆųŚºƃ�řŶºŤŝř��ŚºƷƽ��ŝŚºƸŤƫř�ƾ�

ŝƶ�ſƹǀƶƬ��ƽ�ƁƹŹ�ŤƯř�ǀ��ŻŚƷŵƾ�Ƴ�ǀ�ưĩ�ƶưƾ�����ƁƹŹ�ƢŝŚºƐƯ��ƺŤƀºě��ƹ�
����Ɯţ�ƩŚưƗř�Śŝ�ƹ�ƱřŹŚĪưƷǀǀţřźƾ����Ǝſƺţ�ƶĩ����Ĭºƴģ���ƂƳřŹŚºĪưƷ�ƹ

��ŵƺººŝ�ƶººŤƟźĭ�Źřźººƣ�ƵŵŚƠŤººſř�ŵŹƺºƯººſŹźŝ�ƾŶƳŶººƃ���ÏÏƹ�ÏÎ���� �

Ʈĩřźţ�ƩƺƬſ��ŚƷƽ�ŝŚƸŤƫř�ƾ���Ʈºĩ��ŤƯř�ºǀ��ŻŚÎ�������ƎºſƺŤƯ�ŤƯř�ºǀ��ŻŚÏ��
���ƪĪƃÎ��ś��ƹ����ƱřƹřźƟ�ŤƯřǀŻŚÐ�����ƪĪƃÎ��ƞƫř������ƭŵř�šŶºƃ��

ƘººƋǀ�ƞ�ŤƯřººǀ�ŻŚÎ�ººſƺŤƯ���Ǝ�ŤƯřººǀ�ŻŚÏ��ƹŶººƃ�ƿŶ��ŤƯřººǀŻŚ�Ð��
��ƪĪºººƃÎ��ś��šŶºººƃ�Ɵ�ǀŻƹźºººŞ��ƘºººƋǀ�ƞ�ŤƯřºººǀ�ŻŚÎ��� �
���ƪĪƃÎ��ũ����ƎſƺŤƯ���ŤƯř�ºǀ��ŻŚÏ����Ŷºƃ�ƹƿ��Ŷ�ŤƯř�ºǀŻŚ�Ð����řźºŝƽ�

ŻŹřƿŝŚƾ���ƱŚưŤųŚſ�ěřǀƬŤ�ºǀ��ƀºƠƴţ�ƭƺƾ�Ƴ��ºǀ���ŤƯř�ƁƹŹ�Żř�ż�ºǀ��ºƷŵ�ŻŚƾ�
���ƁƹŹ�ƢŝŚƐƯ���ƾºƫ��ƹ����ŵźĭ�ƵŵŚƠŤºſř�ƱřŹŚºĪưƷ�ºƿ��Ŷ�ÏÐ����ŹŚŤųŚºſ

ŞƏǀƘƾ�ƹ��ŶƷřƺƃ�ƱƹŶŝ�ƽ��ŚƷ�Żř�ƿěźĜŻǈƽ��ƩƺƬſ��ŚºƷƽ�ěř�ǀƬŤ�ºǀƫŚƾ�
ƹŚƀƯƽ�ƿ�Żř�źŤưĩ�Ś�ÑǇ�ƿƶ���ŤƯřǀ�ŻŚÎ�����ƪĪºƃÎ��ũ��ƹěř�ǀƬŤ�ºǀƭƺ�
ŚƷƿŤſǈěźĜǀ��Ĩ�ƩƺƬſ�ŚƷƽ�ěř�ǀƬŤǀƫŚƾ�ŝ�ǀ���Żř�ƂÑ�Ǉ�ƿƶ���ŤƯř�ºǀ��ŻŚÏ��
��ƪĪƃÎ��ŵ�����

��

 
��

�ƪĪƃÎ��ƆųŚƃ�ŚƷƽſō�ǀſŚƴƃ�Ŝƾƫƺě�ŢƟŚŝ�Źŵ�ǀſ�ŻƺĜǀŤƯř�ƁƹŹ�ŽŚſř�źŝ�ƩřŻŚƳƺƴǀƷŵ�ŻŚƾ�Ưō�ĬƳŹǀżƽƀĩƺţŚưƷ�ǀƬǀ�ƲóŻƺŗř�ƿ��ƲÑÍÍx���� �
�ƞƫř���ƯǀƮĩřźţ�ƱřƹřźƟ�Ʊřż�ƩƺƬſ�ƽŚƷ�ƾŝŚƸŤƫř��ŻŚǀŤƯř�Ð����ś���ƯǀƎſƺŤƯ�Ʊřż�ƩƺƬſ�Ʈĩřźţ�ƽŚƷ�ƾŝŚƸŤƫř��ŻŚǀŤƯř�Ï�ƭŵř�ƹ��ŶƿŶƃ��ŻŚǀŤƯř�Ð����ũ���Ưǀ�Ʊřż

Ɵ�Ʈĩǀ�ŻƹźŞ�ŤƯřǀ�ŻŚÎ��ěř�ƹǀƬŤǀƀƠƴţ�ƭƺƾ�ƩŚƯźƳ��ŤƯřǀŻŚ�Î����ŵ���ƭƺǀƬŤǀěř�ĨǀŤſǈěźĜƿŚƷ��ŻŚǀŤƯř�Ï����
��
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ƩřŻŚƳƺƴǀſ�ŻƺĜǀƫƺě�ƹ�ƾƴǀŝ�ƶƜǀţ�ƝřźŰƳř��
 

ƶƬŬƯ��ƾĪƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹƱŚºŬƳŻ�ƹŵ��ƵŹ��ƽÏÏ��ƵŹŚưƃ�ƽ�ÖÎ���źǀţ�ƹ�ŵřŵźųÎÐÖÐ 

���

��
��

�řźŝ�žĜſƽ�Ƙţ�ǀǀ��ŵŶƗ�Ʈĩřźţ�Ʋƽ�Żƺŗř�ƿƟƺƴǀƪ���ƟƹźţƺƳ��ŚºƷ�ºǀƪ����ŚºƷ
�ƫ��ŚƷĥŚƟƹźĩŚƯƴſƺƠǀŢ���ƪſŚưſǈě�ƹ�ŚƷ��ƯŚưţ��ŚƷƾ����ŢºƟŚŝ�ŭƺƐſ�

ƹŹƽ���ěř�ƪƯŚƃ�ƭǇǀƬŤǀ�ƯǇƹ�ƭƺǀ�źěƹźě�Śƴƿ��Ś�Ư�Źŵǀ�Ư�ƱřŶǀ�ěƺºſƹźĪƾ�
��ŚưƳ�īŹżŝ�ŚŝƾƿÑÍÍx��ƩƺƬſ�ŵřŶƘţ��ŚƷƽ��ŝŚºƸŤƫř�ƾ�Źŵ�ÎÍ�ůŚƳ�ºǀƶ��ƽ�

ƯǀěƺĪſƹźĪƾ��Ð�ůŚƳ�ǀ��ƶ�����Ěºģ�Ţưºſ�ŹŵÐůŚƳ��ºǀ��Ţưºſ�Źŵ�ƶ
��ƹ�ŢºſřŹÑůŚƳ��ºǀ��ŢºƟŚŝ�Ǝºſƹ�Źŵ�ƶ���ř�Śºŝ�ºƿ���Żř�ƶºĩ�ŵřŵ�Źřźºƣ�Ʋ

ƩƺƬſ�ŚƷƾƿ���Śě�Źŵ�ƶĩ�ƿǀ�����Ư�Ěģ�Ţưſ�Źŵ�ƹ�Ʋǀ�ŶƳŵƺŝ�ƱřŶ���ƝźƇ�
�Ŷƃ�źƔƳ���ŶƳŶƃ�ƁŹŚưƃ��Ƙſƾ��ř�źŝ�ƿ�����ƶºƳƺưƳ�Źŵ�ƶĩ�ŵƺŝ�Ʋ��ŚºƷƽ�

���ƩƺƬſ�ƮĩÎÍÍ��ŝŚºƸŤƫř�ƩƺƬſƾ��ƶºƳƺưƳ�Źŵ����ŚºƷƽ��ƩƺƬºſ�ƎºſƺŤƯ�� �
ÒÍÍ��ŝŚƸŤƫř�ƩƺƬſ�ƾ���ƶƳƺưƳ�Źŵ�ƹ���ºƷŚƽ������ƩƺƬºſ�źºě�ÎÍÍÍ���ƩƺƬºſ�
ŝŚƸŤƫřƾ��ŶƳƺƃ�ƁŹŚưƃ������źƷ�ŶƇŹŵ�ŚƸŤƳř�Źŵ�ƿ���ƩƺƬºſ�Żř�Ĩ��ŚºƷƽ�

��������Ŷºƃ�ƶŞºſŚŰƯ�ŢºƟŚŝ�Źŵ�źƔƳ�ŵŹƺƯ���ŚºŤƳ�ƿ�����ƆƈºŴŤƯ�Ǝºſƺţ�Ū� �
ſōǀ���Śţ�ŽŚƴºƃ�Ŝ�ºǀƿ��ŶƳŶºƃ�Ŷ���řźºŝƽ�żŬţ��ºƿ��ƬŰţ�ƹ�ƶ�ºǀ�Ƶŵřŵ�ƪ��ŚºƷ� �

����ƘƋƹ�Ɲřźĭƺưƫƺĩ�ŹřŵƺưƳ�Śŝ�řŶŤŝřǀ�Żƺţ�Ţƿ�ƜŤƯ�Ɩǀź�����ƆŴƄºƯ�ŚºƷ
Ŷƃ��řźŝƽ�ſŹźŝƾ�ƜŤƯǀŚƷźƽ�řŹřŵ�ƽ�Żƺţ�ƿ��Ɩ��Ţƀţ�Żř�ƩŚƯźƳ��ŚºƷƽ�

ŹŚººƯōƽ�T-Testƹ��Chi- Square�Żř�ƭƹżººƫ�ƖººƣřƺƯ�Źŵ�ƹ�� �
Exact Test�Fisher�s�řźººŝ�ƹƽƜŤƯ�ǀŚººƷźƽŻƺţ�ƱƹŶººŝ�ººƿ�Ɩ

�Żř�ƩŚƯźƳMann-Whitney TestŶƃ�ƵŵŚƠŤſř���ƴƘƯ�ŮƐſƾ��Źřŵ
Ƴǀ�żÍÒ�Í�PŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ����
 

ƿƟŚƶŤ�ŚƷ��
������Ư�Żřǀ��ƱŚÎÏÏ�ŝ�ǀŹŚư��ſŹźŝ�ŵŹƺƯ�ƾ��ÔÑ����źºƠƳ��Ó�ÓÍ��ŶºƇŹŵ��

ŝ��ţ�ƝřźŰƳř�ƱƹŶǀ�ƶºƜ��ƽ�ŝ�ǀ�ºƴƾ�ƹ��ÑÕ����źºƠƳ��Ð�ÐÖ��ŶºƇŹŵ���ŵřŹřƽ�
�ţ�ƝřźŰƳřǀƶƜ��ƽ�ŝ�ǀƴƾ��ŶºƳŵƺŝ������ƵŶƷŚƄºƯ�ºƯƾ����ŵƺºƃ���ƶºĩ�Ư�Źŵ�ºǀ�ƱŚ

ŝǀƱřŹŚư�����ƶƘƫŚƐƯ�ŵŹƺƯ�ƳřƹřźƟƾ�����ţ�ƝřźºŰƳř�ƱƹŶŝ�ŵřźƟřǀ��ŝ�ƶºƜǀ�ºƴƾ�
��Ʃƹř�Ƶƹźĭ��Żř��řŹřŵ�ŵřźƟř�ƽ��ţ�ƝřźŰƳř�ǀƶƜ��ƽ�ŝ�ǀ�ºƴƾ����ƭƹŵ�Ƶƹźºĭ��
ŝǀ��źŤƄŵƺŝ�Ţſř�Ƶ�����Ʃƹř�Ƶƹźĭ�ŹŵÏÒ��ƱŻ�źºƠƳ��Ô�ÐÐ�ŶºƇŹŵ����ƹ

ÑÖ��ŵźººƯ�źººƠƳ��Ï�ÓÓŶººƇŹŵ����ƭƹŵ�Ƶƹźººĭ�Źŵ�ƹÎÒƱŻ�źººƠƳ�� �
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ƯƺţŚƳōǀĨ�ŶƴƳŚưƷ����ţ�Źŵ�ƝřźŰƳř�ǀƶƜ��ƽ�Ư�ǀƳŚƾ�ŝ�ǀƴƾ�Ưƾ���ŦƗŚŝ�ŶƳřƺţ
Įƴţƾ�ƿ��ƩŚƳŚĩ�ŵřŶƀƳř�Ś�ŚƷƽ����źū�ƩǈŤųř�ƹ�ƩŚţŚŘƯƺŘŤſř�ƿ����ƹ�řƺºƷ�ƱŚ

ƬĩººǀººſƺĩƺƯ�žƳřźǀƬǀŹŚƽŵƺººƃ��ŤƳ�Źŵ�ǀƶººŬŝ�šŚŰººƃźţ�ǀººƴƾ�ƹ�
ſǀŽƺƴ��ưƳ�ŚƷƾ��ƶŝ�ŶƴƳřƺţ����ƬŴţ�ŜºſŚƴƯ�ŹƺƏ�ºǀ������ƪºƯřƺƗ�ƹ�ŶƳƺºƃ�ƶ

ƳƺƠƗƾ��Ʊĥźƫō�ƹ�����ř�Źŵ�ƶĩ�ŚƷƿ���������ŦºƗŚŝ�ŶºƳŹřŵ�ŵƺºūƹ�šŚŰºƃźţ�Ʋ
řƿ�Ƃƴĩřƹ�ŵŚŬ�ŚƷƽ�ŝŚƸŤƫř�ƾ�ƘƋƺƯ�ƾ���ŝ�ƵźƠů�Źŵ�ǀƴƾ��ſ�ƹ�ǀŽƺƴ���ŚºƷ
Ưƾ�����ŚƸƳ�Źŵ�ƶºĩ�ŶƳƺƃ�ºƿ��Śºƃ�Ţƿ����Żƹźºŝ�ƶºŝ�Ŷ��ºſ�ǀŻƺƴƿ���ƹ�ƲƯżºƯ�Ţ�

ƫƺěǀŻƺĜƿ��ŶƳƺƃ�źŬƴƯ�ž��ÎÔ���ŵ��ƶƘƫŚƐƯ�Ź��ƽ�ģƺƬŝƾ��ƱřŹŚĪưƷ�ƹ��
����Ź�Żř�ŹƺƄĩ�ƪųřŵ�Źŵƿƴǀ�ĥźƫō�Ţƿ���ţ�ƝřźŰƳř�ƹ�ĨǀƶƜ��ƽ�ŝ�ǀ�ºƴƾ���ƶºŝ�

�Śƃ�ƱřƺƴƗƿƖ�źţƿ������ƫƺě�Źŵ�ƵřźºưƷ�šǇǈŤºųř�Ʋǀ�ºſŻƺĜǀ���ƭŚºƳ�ƩřŻŚƳƺƴ
��Ţſř�ƵŶƃ�Ƶŵźŝ��ÎÖ���ƶƘƫŚƐƯ�Źŵ�ƽ�ºƳřƹřźƟ�ƶĩ�Ŷƃ�ƵŶƷŚƄƯ�ŚƯ�ƾ�

ǈŤŞƯƿ��ƫƺě�ƶŝ�ƱŚǀ�ſ�ŻƺĜǀ���ţ�ƝřźŰƳř�ƱƹŶŝ�ƩřŻŚƳƺƴǀƶƜ��ƽ�Ư�ǀƳŚƾ�ŝ�ǀƴƾ�
�Ó�ÓÍ�ŶƇŹŵ���ř�ǈŤŞƯ�Żƿ��ƫƺě�ƶŝ�ƱŚǀ���ºſ�ŻƺºĜǀ�����ƝřźºŰƳř�Śºŝ�ƩřŻŚƳƺƴ
ţǀƶººƜ�ƽƯ�ººǀƳŚƾŝ�ǀººƴƾ��Ð�ÐÖ�ŶººƇŹŵ��ŝººǀŢººſř�Ƶŵƺººŝ�źŤƄ���Źŵ

ƶƘƫŚƐƯ��ƽ�ưſŚƣƾ����ƱřŹŚĪưƷ�ƹ�����ƵŶºƃ�ƭŚºŬƳř�ŹƺƄºĩ�ƪųřŵ�Źŵ�ƶĩ
ţ�ƝřźººŰƳř��ŢººſřǀŹŚººŬƴƷŚƳ�ƹ�ƶººƜƽŝ�ǀººƴƾ�Źŵ�ÐÑŶººƇŹŵ��Żř�
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ǈŤŞƯƿ��ƫƺě�ƶŝ�ƱŚǀ�ŝ�ŻƺĜǀƴƾ����ƶŤºƃřŵ�ŵƺºūƹ���Ţºſř���ÏÑ����ºƴĤưƷ�ǀƲ� �
�ƶƘƫŚƐƯ�Źŵ��ƽ�Ƭŝģƺƾ����Ƴ�ƱřŹŚºĪưƷ�ƹ��ºǀ��ż��ţ�ƝřźºŰƳřǀ��ŝ�ƶºƜǀ�ºƴƾ��Źŵ�

Ô�ÓÓ�ŶƇŹŵ���ǈŤŞƯ�Żř�ƿ��ƫƺě�ƶŝ�ƱŚǀ���ºſ�ŻƺºĜǀ����Ťºƃřŵ�ŵƺºūƹ�ƩřŻŚƳƺƴ�ƶ
Ţſř��ÎÖ���ƱŚưƷ���Ư�ƵŶƷŚƄƯ�ƶĩ�ŹƺƏƾ��ºƷřźưƷ��ŵƺƃƾ��ƝřźºŰƳř�

ţǀƶƜ��ƽ�ŝ�ǀƴƾ���ſ�śŚƸŤƫř�Śŝ�ǀŽƺƴ�ŚƷƽ��Ư�ƩŻŚƳřŹŚě�ƾ����ŶºƳřƺţƿŚ�ƶºŤƟ�řƽ�
ŚůƿưƷř�żǀŶƃŚŝ�Ţ���

ƶƳƺưƳ�ŚƷƽ�ŤƟŚŝ�ƾ�ŝ�ǀ��ƱřŹŚưřŹřŵƽ���ƝřźŰƳř�ţǀƶƜ��ƽ�ŝ�ǀƴƾ��ŝ�ƹ�ǀ��ƱřŹŚºư
��ţ�ƝřźŰƳř�ƱƹŶŝǀƶƜ��ƽ�ŝ�ǀƴƾ�Źŵ���ƶºƘƫŚƐƯ���ƽ�����ŚºƯ�����ƑŚºŰƫ�Żř��Ʈĩřźºţ

ƩƺƬſ��ŚºƷƽ��ŝŚºƸŤƫř�ƾ����Ʊō�ŶºƇŹŵ�ƹ���Żř�ŚºƷ�Şƣ��ºǀ�Żƺŗř�ƪƿƟƺƴ�ºǀƪ����ŚºƷ
ƟƹźţƺƳǀƪ���ſƺƠưƫ��ŚƷĥŚƟƹźĩŚƯ��ŚƷǀŢ���ƪſŚưſǈě�ƹ�ŚƷ�����źºƷ�ƶºĩ�ŚƷ�

ººƿōźƟ�Źŵ�Ĩƿř�ƞººƬŤŴƯ�ƪººůřźƯ�ƹ�ŚƷŶººƴƿ�śŚººƸŤƫř�ƕřƺººƳř�ŵŚººŬ
�ĥźƫōƿ���ƲƯżƯ�ƹ�ŵŚů��Ĩ��řƿŚƠƽ��Ư�ƂƤƳ�ƾ�Ŷƴƴĩ��šƹŚƠţ��ŹřŵŚƴƘƯ�ƽ�

��ŵřŶƳ�ƱŚƄƳ�řŹ��ƴĤưƷ�ǀ������Ɵ��ƭŵř�šŶºƃ�źƔƳ�Żř�Ʋǀ�����ŹŚŤųŚºſ�ƹ�ŻƹźºŞ
ěřǀƬŤǀ��ƀºƠƴţ�ƭƺƾ�Ƴ��ºǀ����Śºŝ�żƿ�ŶºĪƿ��źĮ��ŹřŵŚºƴƘƯ�šƹŚºƠţƽ��ƱŚƄºƳ�řŹ�

ŶƳŵřŶƳ�����ř�ƶŝ�ƶūƺţ�Śŝƿ�������ƶºƘƫŚƐƯ�Źŵ�šƹŚºƠţ�ƭŶºƗ�Ʋ�ƽ��Śºƃ��ŚºƯ�ƿ�Ŷ
����ţ�ƝřźŰƳř�ƶĩ�ŢƠĭ�ƱřƺŤŝǀƶƜ��ƽ�Ư�ǀƳŚƾ�ŝ�ǀƴƾ�Ư�ƾ����ƶºŝ�ŶºƳřƺţ���ƱřƺºƴƗ

ƬƯŚƗƾ�ŤƀƯ���źŰţ�Źŵ�ƵŶºƴƴĩ�ŶƘ�ºƿ�ōźƟ�ƕƹźºƃ�Ĩƿ�ŚƷŶºƴƽ�ŝŚºƸŤƫř�ƾ�
�������ƵƺºŰƳ�Źŵ�ǇŚºưŤůř�ŚƯř�ŶƃŚŝ�ŭźƐƯ��ƽ������ŝŚºƸŤƫř�šřźƷŚºƔţ�Żƹźºŝ�ƾ�

��ƳřƺºųřźƟ�ƪƯŚƃƾ��ºſƺĪƫ�ǀŢ������ƶƐºſřƹ�Ůºƃźţ��ŚºƷ��ŚºƷƽ��ŝŚºƸŤƫř�ƾ��
řżƟřƿ��Ÿě�ŷƺƠƳ�Ƃƿźƽ��ř��ơƹźƗ�ƿ���ř�ƹ�ƭŵř�ŵŚŬƿ�Ɵ�ŵŚŬǀ�Ɯţ�ŻƹźŞ�ºǀǀźƽ�
řƿ�ưƳ�ŵŚŬƾ�����ř�ƕƺƣƹ�ǇŚưŤůř�ƹ�Ŷƴĩƿ�ōźƟ�Ʋƿ�����ƪºƯřƺƗ�ƩźŤƴĩ�Źŵ�ŚƷŶƴ
ěǀĤººǀƵŶ�ƽººƃ�ǀưǀŚƾƿƫƺººĪƫƺƯ�ƹ�ƾŚººſ�ƱƺººĤưƷ�ƿŚĩƺŤƿƲ��ƹ�ŚººƷ

ŚĩƺưĩƿƲ�ŚƷƽ�Űƃźţ�ƾ��ƩƺƬſ�Żř��ŚƷƽ�ŝŚƸŤƫř�ƾ��ƬţƹŶƳř�ƹ�ǀ��ơƹźƗ�ƭƺ
ŤƟŚŝƾ�ŶƃŚŝ����ƶƘƫŚƐƯ�Źŵ��ƽ����ŚƯ�ŻƹźŝǈƗ�ƿƮŹŵ�ŝ�ǀ����ƶºŝ�ǈŤºŞƯ�ƱřŹŚºư
ƫƺěǀ�ſ�ŻƺĜǀƩřŻŚƳƺƴ����ŵƺūƹ�Śŝ��ºƿ����ŵƺºūƹ�ƭŶºƗ�Ś��ƝřźºŰƳř��ţ�ǀ�ƶºƜ��ƽ�
ƯǀƳŚƾ�ŝ�ǀƴƾ�ƏŚŞţŹř�ƾ�ŢƃřŶƳ��ƹ����ƍŚŞţŹř�ŚƸƴţƴƘƯ���ŹřŵŚƶƐŝřŹ��ƽ�ŝ�ǀ�Ʋ

Żƹźŝ�����ŵƺŝ�ƶƳŚŞƃ�źųźų�ƹ�ŵƺūƹ��ţ�ƝřźŰƳř�ǀƶƜ��ƽ�Ư�ǀƳŚƾ�ŝ�ǀƴƾ��ŵƺŝ
���ř�ƶŝ�ƶūƺţ�Śŝ�ƶĩƿžƠƴţ�Źŵ�ƩǈŤųř�ŵŚŬ�ŵƺūƹ�ŢƬƗ�ƶŝ��ƝřźºŰƳř�

��ŹŵţǀƶƜ��ƽŝ�ǀƴƾūƺţ�ƪŝŚƣ�ǀƯ�źƔƳ�ƶŝ�ƶƾŶſŹ��Śƃ�ƿ��ŢºƠĭ�ƱřƺŤŝ�Ŷ
�ŵƺūƹ�ƶĩ�ƿ��ŵƺūƹ�ƭŶƗ�Ś���ţ�Źŵ�ƝřźŰƳř�ǀ�Ư�ƶƜǀƳŚƾ�ŝ�ǀƴƾ��ř�Źŵ�ƿ��ŵŚºŬ

ǈƗƿ��ƵŶƴƷŵ�ŹřŻō�Ʈ�ƽ�ř�ºƿ�ŝ�Ʋǀ�ŹŚºưƽ������ºĮŤƟźĭ��ŵŹŵźºſ�ŶºƴƳŚƯƾ��ƹ�

źŝōƿ�ŝ�Ɓżǀƴƾ�Ƙţ��ǀǀ���ƵŶƴƴĩ�ƲƳǀŢƀ����ŵ�ƪƯřƺƗ�ǇŚưŤůř�ƹ�ƿźĮƽ��Źŵ�
�ř�Żƹźŝƿ�ǈƗ�Ʋƿ�ųŵ�Ʈǀƪ�ŶƳř���ƶƘƫŚƐƯ�Źŵ��ƽ����������ƭŶºƗ�ƶºŝ�ƶºūƺţ�Śºŝ�ŚƯ�

�ƶƐŝřŹ�ŵƺūƹ��ƽ���Żƹźŝ�Źŵ�ŹřŵŚƴƘƯ��ƫƺě�ǀŻƺĜƿ��ž�ºƿ����ƶºƟźƏ�Ĩ�ºƿ��ƹŵ�Ś
ƶƟźƏ��ĭŹŵ�ǀźƽ�ſ�ǀŽƺƴ�ŚƷƽ�ŗƺưţř�ǀ��żĭŚºƯ��ŶƿŹǈƽ����ƹ�ƩŚºŤƳƹźƟ��
ƺƴƠſřŗǀŶ���ŵƺūƹ�Śŝ�ƿţ�ƝřźŰƳř�ŵƺūƹ�ƭŶƗ�Śǀ�ƶºƜ�ƽƯ��ºǀƳŚƾŝ�ǀ�ºƴƾ��

Śƃƿ�����ř�Żƹźºŝ�ŢƠĭ�ƱřƺŤŝ�Ŷ�ºƿ������ŧŚºţ�ŢºŰţ�ƪºƯřƺƗ�Ʋǀ���šǇǈŤºųř�ź
ƯƺţŚƳōǀĪƾ�ŝ�ǀƴƾ�ƔƳ�ǀţ�ƝřźŰƳř�źǀ�ƶºƜ�ƽŝ�ǀ�ºƴƾƳ��ºǀŶƴŤƀ����ŦºŰŝ�Źŵ

�ƵŶººƴƴĩ�ŶƘŤƀººƯ�ƪººƯřƺƗ�ŝ�ŹŵǀƺººƯ�ƱřŹŚººưŹ��ŚººƯ�ƶººƘƫŚƐƯ�ŵººŝǀƲ�
ſŚƀůǀ��źĜſō�ƶŝ�Ţƿ��Ʋ����ţ�ƝřźŰƳř�ŵƺūƹ�ƭŶƗ�ŚŝǀƶƜ��ƽ�Ư�ǀƳŚƾ�ŝ�ǀƴƾ�
ƶƐŝřŹ��ƽ�ƴƘƯ�ƾ�Źřŵƽ����Ţºƃřŵ�ŵƺºūƹ��������ƶºŝ�ŽŚƀºů�ƅŚŴºƃř�Źŵ
źĜſōƿ�Ťů��Ʋƾ��ƀŝ�Żƹŵ�ǀ�ưĩ�ŹŚƾ��źĜſō�Żř�ƿ�����ŦºƗŚŝ�Ţſř�ƲĪưƯ�Ʋ
źŝōƿ�Ŷƃ�Ɓżƿ�ŝ�Ŷǀƴƾ��ƄƳƹźŝ�ƉŚŞƤƳř��ǀ��ǈƗ�ƹ�ƩŚƿ����ħƺºƃ�ƶŝŚƄƯ�Ʈ
ƟŚƳōǀƀĩǈƾ������Ƃƴĩřƹ�Śŝ�ƶƐŝřŹ�Źŵ�ƶĩ�ŵƺƃ��ŚƷƽ�ŵŻř�ƿ��ſŚƀºů�ŵŚǀ�Ţ
ƛǀź����ƶŝ�ƶŤƀŝřƹIgE�Ţſř����ř�Źŵƿ�����Ĝºſō�ŚƸƴţ�ƶƳ�ŵřźƟř�Ʋǀźƿ�ŝ�Ʋ��ƶºĪƬ

�ŚººƷƹŹřŵ�ŜººƬƛřƽŝŚƸŤƫřŶººƋ�ƾƛ�ººǀƹźŤººſř�źƿǀŶƽ��ŹŚººƸƯ�Śººŝ��
ſǀƀĩřƺƬĪǀ������řżºƟř�ƶºŝ�źºŬƴƯ�ŚƷŻŚƳĦƿ�ŝ�Ƃ�ºǀ��ƀºƯ�ƱŚǀ��ţŚºƳźŤƫō�źǀ��ƹ�ƺ

ƫƺŝŚŤƯǀ�ƫ�ƮƀǀƀĩřƺĜǀŻŚƳĦƽ�ſř�ǀ�ƃřŹō�ŶǀƳƹŶǀ����źţƺºĩƺƫ�ƶºŝ�ĨƿƲ���ŚºƷ
Ưƾ�ŶƳƺƃ��ưŴţǀ��Ư�ƵŵŻ�Ʋƾ�����ǇŚºŝ�ƶºĩ�ŵƺƃƽ�ÒÍ��ŶºƇŹŵ�����ŵřźºƟř�Żř�

��źĜſō�ƶŝ�ŽŚƀůƿ���ƫƺě�ƶŝ�ǈŤŞƯ��Ʋǀ�ŝ�ŻƺĜǀ�ºƴƾ����ƶºĩ�ŶƴŤƀºƷ���ƗƺºƳ�ƾ�
ţƺƴƟǀ����������Ŷºƃ�śŚºƸŤƫř�Żř�ŵźºƟ�ƶºŝ�źƈºŰƴƯ�Ěƿ���ƱŚƄºƳ�ŵƺºųŻř�řŹ�Ŷ
Ưƾ�����ƱŚƯŹŵ�źŝřźŝ�Źŵ�ƶĩ�ŶƷŵ�ŚƷƽ�ƹŹřŵ�ƾƿ��ůřźū�ƹ�ƾ��Ţſř�ƭƹŚƤƯ���

ƫƺěǀ�ŝ�ŻƺĜǀƴƾ���Źŵ�řƿ���ŵŚºƤƯ�ŵřźƟř�Ʋƿ�Ż�ź�ºƿŵŚƽ�������Źŵ�řŹ�śŚºƸŤƫř�ƹ�ƭŵř�
ŚƤƯƿ��ƫƺě�Śŝ�ƶƀǀ�ŝ�Ěǀƴƾ�ŝ�ǀ�����źĜºſō�ƵŶºƴƴĩ�ƪưŰţ�ƱřŹŚưƿ����ŵƺºų�Żř�Ʋ

�Ư�ƱŚƄƳƾ�ŶƷŵ��ƴĤưƷǀ���ƺŝ�šǇǈŤºųř�Ʋ�ºƿŚƿƾ�����ŢƄºě�šŚŰºƃźţ��
�����ƫƺě�ŵƺºƗ�ƹ�ŵŹŵźſ��ƢƬůǀ���ºſ�ŻƺºĜǀ��������Żř�žºě�ƵŚºƯ�Ƃºƃ�ƩřŻŚƳƺƴ

ůřźūƾ�������źĜºſō�ƶºŝ�ŽŚƀů�ŵřźƟř�Źŵ�ƿ�ŝ�Ʋ�ºǀ��Ţºſř�źŤƄ��ÏÑ�����Śºŝ
��ř�ƶŝ�ƶūƺţƿ�ŜƫŚƐƯ�Ʋ�����ŚŤƳ�ƶŝ�ƶūƺţ�Śŝ�ƹƿ��Ū��Źŵ����Śºƃ��ŚºƯ�ƶºƘƫŚƐƯƿ�Ŷ

�������źĜſō�ƶŝ�ŽŚƀů�ŵřźƟř�Źŵ�ƶĩ�ŢƠĭ�ƱřƺŤŝƿ���ŝŚºƸŤƫř�šǇǈŤųř��Ʋƾ�
�ƬƇř�ƪƯŚƗƾ��ƫƺě�Żƹźŝ�ǀ�ſ�ŻƺĜǀ��ƩřŻŚƳƺƴ����ŹŚºŬƴƷŚƳ�ƹ�Ţºſřƽ��ŚºƷƽ�

ƯƺţŚƳōǀĪƾ���ŝ�ŹŚŤųŚſ�Źŵ�ǀƴƾ���ţ�ƝřźŰƳř�ŶƴƳŚưƷ�ǀƶƜ�ƽŝ�ǀ�ºƴƾ��ƂºƤƳ�
źººŤưĩƽřżººƟř�Źŵ�řŹ�ƿ�ǈŤººŝř�ƩŚººưŤůř�Ƃƽř�ººƿŝ�Ʋǀ��ƶººŝ�ƱřŹŚººư
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Background and Objective: Sinonasal polyposis is a chronic disease in the nose and paranasal sinuses caused by 

chronic inflammation. Nasal septum deviation (NSD) is a common anatomical abnormality which can cause 

chronic sinonasal polyposis. The aim of the present study was to investigate the correlation of this abnormality 

with pathologic, clinical findings and primary diseases in sinonasal polyposis patients. 

Materials and Methods: This case series study was undertaken based on the available data. The clinical history of 

122 patients with sinonasal polyposis was studied. The patients were divided into two different groups, namely, 

with and without NSD and their clinical data were carefully reviewed. The patients� tissue samples were also 

reviewed pathologically.  

Results: 60.6% of the patients were without NSD while 39.3% were with NSD. Inflammatory cell infiltrations, 

severity of edema, fibrosis and epithelium structure were the same in both groups. There was a significant 

correlation between the snoring and NSD (p=0.03), but no further significant correlations were found in other 

clinical symptoms. The radiological findings revealed no significant correlation with NSD. Patients with aspirin 

intolerance were relatively more in the group without NSD (p=0.02), but no other significant correlation was 

found between presence or absence of nasal septal deviation and allergy or bronchial asthma. 

Conclusion: Based on this study, NSD has no effect on the pathologic findings of sinonasal polyposis. There is 

also no correlation between polyp type and affected sinuses; though, it has been proved that it can cause nighttime 

snoring. It seems that this anatomical abnormality can increase the occurrence of sinonasal polyposis, but has no 

determinative role in the occurrence of inflammatory processes and clinical symptoms.  
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