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»�Ì¥Y|ÅY�Á�ÄÀ��ƷǀŝźĜǀƬǀŝƹźǀưƴƾŶƃ�ƿŵřŻƺƳ�ƵŹƹŵ�Ŷƽ�ƿĪƾ řŻźƐų�ƪƯřƺƗŻřƽřźŝ�ƮƸƯ�ƽ řƺƴƃ�Ʈĩ�ƶŝ�ǈŤŝřƾƿƯ�ƾŶƃŚŝ���ř�ŹŵƿƶƘƫŚƐƯ�Ʋřƺƴƃ�ƾƿ�ƱŚĩŵƺĩ��ƶĩ
řŹřŵƽƷ�ƶƤŝŚſ�ǀŝźĜǀƬǀŝƹźǀưƴƾŶƃ�ƿ�ŶƳř�Ƶŵƺŝ�ŶƾƯ�ƾſŹźŝ�řŹ�ƮǀŗŚưƳ����

���]��Á�Ê���ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ƮƿŵƺưƳ�ƾſŹźŝ�řŹ�ŶƴŤƃřŵ�ƽŵřŻƺƳ�ŶƿŶƃ�ƾưƴǀŝƹźǀƬǀŝźĜǀƷ�ƶƤŝŚſ�ƶĩ�ƾƳŚĩŵƺĩ�Żř�Ƶƹźĭ�Ĩƿ�Źŵ�ƾƿřƺƴƃ�ƂƷŚĩ�šŶƃ�ƹ�ƕƺǀƃ
�řŹ�ŪƿŚŤƳ�ƹ�ŚŝŶƴŤƃřŶƳ�ƽŵřŻƺƳ�ŶƿŶƃ�ƾưƴǀŝƹźǀƬǀŝźĜǀƷ�ƶƤŝŚſ�ƶĩ�ƱŚĩŵƺĩ�Żř�ƾƳŚƀưƷ�Ƶƹźĭ�Ʈƿŵźĩ�ƶƀƿŚƤƯ����Śŝ�ƾƿřƺƴƃ�ƂƷŚĩ�šŶƃABR (Auditory Brain 

(Stem Respouse �ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ����
ËZÅ�Äf§Z���ƶƘƫŚƐƯ�Ʋƿř�Źŵæåç�ħŵƺĩ��M/R�éé�êí  �î�ítê�çéƲſ�ƵŚƯ����ƾưƴǀŝƹźǀƬǀŝźĜǀƷ�ƶƤŝŚſ�Śŝ�mg/dl�åç�êtè�èè����ƪƯŚƃ�ŶƷŚƃ�Ƶƹźĭæåå�ħŵƺĩ�

ſŶƳŵƺŝ�ƮƫŚ���ë�ítë�çè�èî�ëæ�M/R��ABR�Źŵ�ƾƘǀŞƏźǀƛ�çèƞǀƘƋ�ŵŹřƺƯ�ƶĩ�Ŷƃ�ŢƟŚƿ�ƾưƴǀŝƹźǀƬǀŝźĜǀƷ�Ƶƹźĭ�Źŵ�ħŵƺĩ��ŶƿŶƃ�ƹ�ƎſƺŤƯ���ƽřƺƴƃ�ƂƷŚĩ�ƶŝ
�Źŵ�Ŝǀţźţì�ŵŹƺƯ��î�ë×���ƹí�ŵŹƺƯ��í�ì×���ƹí�ŵŹƺƯ��í�ì×��Ŷƃ�ŢƟŚƿ���ƩźŤƴĩ�Ƶƹźĭ�ŵřźƟř�Żř�Ĩƿ�ĢǀƷABRŶƳŹřŶƳ�ƾƘǀŞƏźǀƛ����
f¿Ì³�ÄnÌ�É���ƶŝ�ƶūƺţ�Śŝř�ƽŚƷ�ƶŤƟŚƿƿƶƘƫŚƐƯ�Ʋ�ŶƳŹřŵ�ƽŵřŻƺƳ�ƾưƴǀŝƹźǀƬǀŝźĜǀƷ�ƶƤŝŚſ�ƶĩ�ƾƳŚĩŵƺĩ�ŵŹƺƯ�Źŵ�ƾŬƴſ�ƾƿřƺƴƃ��ǀƇƺţ�ƶŵƺƃ�ƾƯ���
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�ŹŚƯō�ƢŞƏ�źŝ��ŚƨƿźƯō�ƵŶŰŤƯ�šǇŚƿř�Źŵ�ƱřŵřŻƺƳ�ƾƿřƺƴƃ�ƮƧ�ƕƺǀƃ
�Żř��ƞƬŤŴƯæ�Śţ�ë�Źŵ�æååå�Ţſř�šƹŚƠŤƯ�ƵŶƳŻ�Ŷƫƺţ��æ����ƮƧ�ƕƺǀƃ

ƳřŵřŻƺƳŹŵ�ƾƿřƺƴƃƾǀŝ�Śƿ�Ʀƿ�ƽřŹřŵ�ƶĩ�Ư�řŻźƐų�ƪƯŚƗ�Ʀƿ�Żř�Ƃƾ�
��ŶƴƃŚŝæå�ľřŵƹŶů�ƹ�ƮƫŚſ�ƱřŵřŻƺƳ�źŝřźŝ�ç�Śţ�ê�Źŵ�æåå�ƵŶƳŻ�Ŷƫƺţ�

ƾƯ��ŶƃŚŝ�ç���ř�ƶŝ�ƶūƺţ�Śŝƿ�Ʋƿźųō�ƢŞƏ�ŚƯ�ŹƺƄƧ�Źŵ�Ŷƫƺţ�űźƳ�ƶĪƴ

��ŵƺūƺƯ�ŹŚƯōìæ�çå�źƷ�ƽřŻř�ƶŝ�ƵŶƳŻ�Ŷƫƺţ�æåååƾƯ�źƠƳ���ŶƃŚŝ�è���
ŵ� �ƱřŵřŻƺƳ�ƾƿřƺƴƃ�ƂƷŚƧ�ƕƺǀƃ�ŵŹƺƯ�Źŵ�ƾŝźƛ�ŹŚƯō�źĭř�ƹ�ŵŹƺƯŹ

� ŵƹŶů�ƶƳǇŚſ� ľǇŚưŤůř� �ŶƃŚŝ�ơŵŚƇ�żǀƳ� ŚƯ� ŹƺƄƧéååå�Źřƺųźǀƃ�
ƾƯ�ŶƫƺŤƯ�ƾƿřƺƴƃ�ƮƧ�ƶŝ�ǈŤŞƯ��ƱřŵřŻƺƳ�Ƶƹźĭ�Źŵ�ƱŚƳō�Żř�ƾưǀƳ�ƶƧ�ŶƳƺƃ

źě�ŶƳŹřŵ� Źřźƣ� źƐų���Źŵ� ƾƿřƺƴƃ� ƮƧ� ƾƬưƗ� ƶŞƴū� ƲƿźŤưƸƯ� ŶƿŚƃ
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�Ʊō�ƭŚĮƴƷ�ŵƹŻ�ƆǀŴƄţ�ŢǀưƷř��ƱřŵřŻƺƳ�ŶƃŚŝ�é����ƾƿřƺƴƃ�ƦƿźŰţ
ƾĭŶƳŻ�ƹŶŝ�Źŵ�żƜƯ�ƽŚƸƷřŹ�ƪƯŚƨţ�Źŵ�ƽŹŚƨƳř�ƪŝŚƣ�źǀƛ�źǀŧŐţ��ƱŚƀƳř�

�ŵŹřŵ�ƹř�ƾƏŚŞţŹř�ƽŚƸţŹŚƸƯ�ŵŚŬƿř�żǀƳ�ƹ�ƾƿřƺƴƃ�ê����ƾƿřƺƴƃ�ƮƧ�źĭř
� Ʋſ� Śţë�ƾƌŤƤƯ� ƾƳŚƯŹŵ� ƶƬųřŶƯ� ƹ� ŵƺƃ� Ƶŵřŵ�ƆǀŴƄţ�ƾĮƷŚƯ�

�Ʀƿ�Ŷů�Źŵ�ŹŚưǀŝ�ƽźǀĭŵŚƿ�ƹ�ƮƬƨţ�ƹ�ƾƳŚŝŻ�ƪƯŚƨţ��ŵźǀĭ�šŹƺƇ
�Ŷƃ�ŶƷřƺų�ƮƫŚſ�ŵźƟ�ë����ƩŚſ�ƶǀƳŚǀŝæîîéưƧ��ƾƿřƺƴƃ�ƥźŤƄƯ�ƶŤǀ

ƱřŹřƺųźǀƃ�ƾƯ�Ůƿźƈţ��ƶƯŚƳźŝ�ƭŚŬƳř�ƱŚƨƯř�ƭŶƗ�šŹƺƇ�Źŵ�ƶƧ�ŶƴƧ
źě�ƱřŵřŻƺƳ�ƪƣřŶů��ƾŤƬƗ�źƷ�ƶŝ�ƽźĮƫŚŝźƛ�ƾƳŚĮưƷ��ƮƧ�źƔƳ�Żř�źƐų

�ƶƧ��ƾƿřƺƴƃì�Śţ�æç�ƹ�Ƶŵřŵ�ƪǀƨƄţ�řŹ�ƱřŵřŻƺƳ�ƪƧ�ŶƇŹŵ�êå�ŶƇŹŵ�
�Ʃƺưƃ�ŢŰţ� �ŵŹřŵ� Źřźƣ� Ƶƹźĭ�Ʋƿř� Źŵ� ƱřŵřŻƺƳ�ƾƿřƺƴƃ�ƮƧ� ŵŹřƺƯ

ƽźĮƫŚŝźƛ�ŶƳźǀĭ�Źřźƣ��ì����ƱŚƨƯř�ƶƧ�ŚƷŹƺƄƧ�Żř�ƽŹŚǀƀŝ�Źŵ�ƱƺƴƧř
�ƱřŵřŻƺƳ�ŵŹƺƯ�Źŵ�ƎƤƟ�źƯř�Ʋƿř��ŵŹřŶƳ�ŵƺūƹ�ƾƳŚĮưƷ�ƽźĮƫŚŝźƛ�ƭŚŬƳř

ƾƯ�ƭŚŬƳř�źƐų�źě��ŵźǀĭ�í���řƿŹŚţ�ƪƯŚƃ�źƐų�ƪƯřƺƗ�ƲƿƯŚƟ�ƶĤŴǀƬƾ�
řƺƴƃ�ƂƷŚĩ�ŢŞŨƯƾƿƀů�ƾ��ŞƈƗƾŧŹř�ƾĩŵƺĩ�ƱřŹƹŵ�ƾ��ŚƸŤƳƺƠƗƽ�

�Ŷƫƺţ� Ʃƺů�Ƴřźĩ� ŶƷřƺƃǀſŚƟƺǀ�ƩŚ�Ŷƫƺţ� ƱŻƹ�� Żř� źŤưĩæêåå��ƭźĭ�
ŚƷƿŝ� źĜǀƬǀŝƹźǀưƴƾƳ�ǀƺƘţ� ŶƴƯŻŚƿ�Ʊƺų� Ɗ�ŚƷƹŹřŵ� Śŝ� ƱŚƯŹŵƽ�

ƀĩƺţƺţřǀ�Ĩ�ŹŚţƿĦƴƴƯ� ƶĤŴƿźŤĩŚŝ� Ţƿ�ƩŚ�Śě� ŹŚĮěōǀƿ�Ʋ�ŹŚţƿ�ƶĤŴ
ƺƸţƿƳŚĪƯ�ƶǀĪƾƳǇƺƏ�ƾŚƷƹŹřŵ�ƝźƈƯ��šŶƯ�ƽƳĥƺţřźţ�ǀ�źŝ�źŧƺƯ�Ĩ

Ɓƺĭ��řƿźţƹżƿŤǀƴŗƺǀƲ��ŹŵŚƯ�Ǝſƺţ�ƹ�ƿ�źƷ�ŚƿƯƹŹŶƴſ�ƶŤƟŚǀ�ƎŞţźƯ�Ĩ
řƺƴƃ�ƂƷŚĩ� ŚŝƾƿŹŵ��ŚƘƯƿƟ� ƶƴǀżƿĪƾƯ� �ŵřŻƺƳ�ƾ�ŶƃŚŝ��î� ��ƿĪƾ Żř�
řŻźƐų�ƪƯřƺƗƽřźŝ�ƮƸƯ�ƽ řƺƴƃ�Ʈĩ�ƶŝ�ǈŤŝřƾƿƷ��ǀŝźĜǀƬǀŝƹźǀưƴƾ�ƵŹƹŵ�

ŵřŻƺƳƽƯ�ƾ�ŶƃŚŝ����ƾƿřƺƴƃ� ƮƧ� Śŝ� řŻźƐų�ƪƯŚƗ�Ʋƿř�ƍŚŞţŹř� ƵŻƹźƯř
�ƹ� ƵŶƃ� ƶŤųŚƴƃ� ƾŝƺų� ƶŝ� ƾƿřƺƴƃ� ƾţŚěƹŹƺƳ� ŵŚŬƿř� Śŝ� ľŚƇƺƈų

ŵŚƿŻ�šŚƘƫŚƐƯƽƬŘƀƯ� Ʋƿř�ƾƯ� ŶǀƿŚţ� řŹ� ƶ�ŶƴƴƧ��æå���řƿ� Źŵ� źŤĪëå�
�ƹ�ƭźţ�ƱřŵřŻƺƳ�ŶƇŹŵíå��ŵƺūƹ�Ʃƹř�ƶŤƠƷ�Źŵ�ƭźţ�Ƶźě�ƱřŵřŻƺƳ�ŶƇŹŵ

ŵŹřŵ��ææ���� 
ųřǀřź� �ƷǀźĜ�ŝǀƬǀŝƹźǀưƴƾŹ� ƱřƺƴƗ� ƶŝ�ƿřźŝ� ƵŶưƗ� ŹƺŤĩŚƟ� Ĩƀƽ�
ţŚěƹŹƺƳƾřƺƴƃ�ƾƿƛ�ǀƯƹŹŶƴſ� źǀŢſř� ƵŶƯō� Źŵ�Ĩ��řƿţŚěƹŹƺƳ� Ʋƾ�

ƃŚƳƾŵ�Żř�ƿƳƹźĪƴſ�žƾřƺƴƃ�ŜƈƗ�Źŵ�ƾƿ�ƿŚŚƸƷřŹ�ƽřƺƴƃ�ƾƿ�ƶƣŚſ�
Ư� żƜƯƾř�ŦƗŚŝ� ƶĩ� ŶƃŚŝ�ƿřƺƴƃ�Ʈĩ� ŵŚŬƾƿŞƈƗ�ƾƯ�ƾ�ŵƺƃ��ææ���
ƳŚƯŻƾŝ�ƶĩ�ǀƬǀŝƹźǀƛ�Ʋǀź�ƤŤƀƯǀƳƺų�Ŷſ�Żř�ƮƾżƜƯ�ƽŚưƳ�ŹƺŞƗ�ƿ�Źŵ��Ŷ
ƬĮƳŚĭǀƩřŻŚŝ� ƱƺƴĤưƷ� ƹ�ǀƬƷŵ� ƶŤƀƷ� Źŵ� Ʋǀżƽ��ƳƹżƬů�ƾ�śƺſŹ�

Ưƾ�ŤƳ�ƶĩ�Ŷƴĩǀř�ƶŬƿřƺƴƃ�Ʈĩ�ƶſƹźě�Ʋƾƿƀů�ƾŞƈƗ�ƾŵƺŝ�ŶƷřƺų���
èè�ƺƳ�Żř�ŶƇŹŵŝ�ŮƐſ� Śŝ�ƱřŵřŻǀƬǀŝƹźǀ�Ʋæê���çêƯ�ǀƬǀŹŵ� ƭźĮ��ŶƇ

ŚƷ�žĪƬĜưĩ�ƂƷŚĩƽ�ũƺƯ�éƹê�Źŵ�řŹ�ABR��ŶƳŹřŵ���æç� 
ƬƗǀě� ƮƛźǀŚƸŤƟźƄƾƿř� ƱřŵřŻƺƳ�ŢŞƣřźƯ� Źŵ� ƶĩ�ƿźŤĪƿ�ŢſŶŝ�Ĩ

ƯƺưƀƯ��Ţſř�ƵŶƯōǀŝ�ŢǀƬƾŝƹŹ�ǀ�ƮƷ�ŻƺƴƷ�ƲƿŶū�ƪĪƄƯ�Ĩƽ�ƹ�
řźŝ�ƵŶưƗƽƯ�śƺƀŰƯ�ƱřŵřŻƺƳ�ƾŵƺƃ���Ż�ŵŹřƺƯƿŵŚƽƳźĩ�Żř�ǀ�ŽƹźŤĪ
ſǈĩǀźƯř�Źŵ�ĨƿŚſ�ƹ�ŚĪƿƵŶƃ�ƁŹřżĭ�ŚƷŹƺƄĩ�ź��æè��ƴĤưƷ�ƹǀ�Ʋ

Ŷū�šŚƃŹřżĭƿŶƽţŚěƹŹƺƳ� Żř�ƾřƺƴƃ�ƾƿƃŚƳ�ƾƷ� Żř�ǀźĜ�ŝǀƬǀŝƹźǀưƴƾ�
ŚƷ�ƶƳŚƄƳ�ƱƹŶŝƽſǈĩ�ǀƳźĩ�ĨǀŵŹřŵ�ŵƺūƹ�ŽƹźŤĪ���æé�����

ŝ�ƍŚŞţŹř�ƱŵƺŞƳ�ŮƋřƹ�ƶŝ�ƶūƺţ�ŚŝǀƬǀŝƹźǀřƺƴƃ�ƂƷŚĩ�ƹ�ǇŚŝ�Ʋƾƿ�
ƃ�ƹǀǇŚŝ�ƕƺƽř�ƿŵřŻƺƳ�źŤĪƽ�ƹ�ŚƯ�ƶƘƯŚū�Źŵ�źĮƫŚŝźƛ�ƭŶƗƽţƹŹ�ǀ�Ʋ
řƺƴƃƾƿźƔƳ�Źŵ�Śŝ�ƹ�ƱřŵřŻƺƳ�Źŵ��ř�ƲŤƟźĭƿ�ƱřŵřŻƺƳ�ƂŴŝ�ƶĩ�ƕƺƋƺƯ�Ʋ

ƾƃŻƺƯō�żĩźƯ���ƾƳŚƯŹŵ�źŞţ�ƱŚĩŵƺĩ�ƿ�żƿřźŝ�ƕŚūŹř�ƮƸƯ�żĩźƯ�Ĩƽ�
ř�ƱřŵřŻƺƳƿźŤĪƿƯ�ŹƺƄĩ�śźƜƫŚưƃ�ƶƤƐƴƯ�Źŵ�Ĩƾ�Ŷƃ�Ʊō�źŝ��ŶƃŚŝƿ�Ʈ
ŻŹř�Śŝ�ŚţƿŝŚƾ��ŢǀƘƋƹřƺƴƃƾƿƳŚĩŵƺĩ�ƾƳŶŝ�ƭźţ�šŹƺƈŝ�ƶĩ�ǀ�ƹ�ƵŶƯō�Ś

ŵřŻƺƳ�ƵŹƹŵ�ŹŵƽřŹřŵ�ƽƷ�ƶƤŝŚſ�ǀŝźĜǀƬǀŝƹźǀưƴƾŶƃ�ƿŶ���Żř�źţǇŚŝèå�
ƯǀƬƾŶƇ�Źŵ�ƭźĭ��ƯǀƬƾ�ƫǀźŤ��� �ŶƳř� ƵŵƺŝƾƳřƹōźƟřƺƴƃ�Ʈĩ�ƾƿř�Źŵ�ƿ�Ʋ

ŝ�Żř�ƵƹźĭǀŹƹō�ŢſŶŝ�řŹ�ƱřŹŚưƿƮ��ř�źŝ�źƔƳ�ŚƴưƋƿř�ƶĪƴƿ�ƶŝ�ƱřŵřŻƺƳ�Ʋ
ƿĪƾěřźţƺŤƟ� ƭźƟ� ƹŵ� Żř�ƾ� ŚƸƴţ�ƿěřźţƺŤƟ� ŚƾƺƘţ� ƹ�ƿ��ƭŏƺţ� Ʊƺų�Ɗ

ƵŶƃ�ƱŚƯŹŵ�řř� źŝ� źƔƳ� �ŶƳƿ�ƱŚƯŻ� ƹ� ƱŚƯŹŵ� ƵƺŰƳ�ƍŚŞţŹř� ƶĩ�Ţſř�Ʋ
ƺƘţ�ƕƹźƃƿƘƋƹ�Śŝ�Ʊƺų�Ɗǀřƺƴƃ�Ţƾƿř�ƿŝ�ƲǀſŹźŝ�ŵŹƺƯ��ƱřŹŚưƾ�

ĭ�Źřźƣǀŵź����
��

ZÆ�Á��Á�{YÂ»��
�ŹŵƿƳŚƯŻ�ƶƬƇŚƟ�Źŵ�ƶƘƫŚƐƯ�Ĩƾ�ŵřŵźƯ�æèíë�ŵřŵźƯ�Śţ�æèíì�Źŵ�

ŝǀŝ�ƲǀƃŻƺƯō�żĩźƯ�ƱřŹŚưƾƳŚƯŹŵ�ƾźŞţ�ƱŚĩŵƺĩ�ƿƯ��żǀřƺƴƃ�ŢƟř�Ʊřżƾƿ�
ĩŵƺĩ� Źŵ� řŹ� ƱŚè��ê�æřŹřŵ� ƶĩ� ƶƫŚſ�ƽƷ�ǀŝźĜǀƬƾŝƹŹ�ǀưƴƾŶƃ�ƿ�Ŷ

ŵřŻƺƳƽŚƤƯ�Źŵ�ŶƳř�Ƶŵƺŝ�ƿ�ƱƺƯŻō�Śŝ�ŵƺų�ŻřźƐưƷ�ƱŚĩŵƺĩ�Ƶƹźĭ�Śŝ�ƶƀ
ABRſŹźŝ�ŵŹƺƯ�ƾŵřŵ�Źřźƣ�ƿƮ���

ƳřƺųřźƟ�Źŵƾ�Żř�æèíŝ�ǀř�ŹŚģŵ�ŹŚưƿ�ƶŝ�ƵŶƴƴĩ�ƶƘūřźƯ�źŤĪ�żĩźƯ
ƾƃŻƺƯō���ƾƳŚƯŹŵ�� ŵřŶƘţ� �ƱŚĩŵƺĩ�æåçŝ�ǀ�Źŵ� Ţĩźƃ� ŢƸū� ŹŚư

�ƶƘūřźƯ�ƶƘƫŚƐƯŶƳŵźĩ��ŚƘƯ�ƹ�ƩŚů�ŭźƃ�Ÿųř�Żř�ŶƘŝƿ�ƱŚĩŵƺĩ�ƪƯŚĩ�ƶƴ
ŝƹ� ƢƬůƹ�Ɓƺĭ� ƹ� ƱŚĩŵƺĩ�ƆƈŴŤƯ� Ǝſƺţǀƴƾ�ŵƺūƹ� ƭŶƗ� Żř�

ƯŹŶƴſ� ŵŹřƺƯǀźĮƃƹŶŴƯ� ƪƯřƺƗ� ƹ� Ĩ��ŚƷƹŹřŵ� ƝźƈƯ�ƽ�
ƀĩƺţƺţřǀĩŵƺĩ� Źŵ� ĨƾŚƯƹźţ� �ƽŝ� ƶŝ� ǈŤŝř� �źſ�ǀŹŚưƿŚƸƾƿ�Śŝ� ƶĩ�

řƺƴƃŚƳ�ƩŚưŤůřƾƿ�SNHLƯ�ƵřźưƷ�ƾ�ƔƳ�ŶƴƃŚŝǀŹƹř�źƿ�ƹ�ƶŬųźſ��Ʊƺ
����� �ưƏřǀƴĤưƷ� ƹ� Ŷƃ� ƪƇŚů� ƱŚƴǀƬĩ� Ʋǀ�ƪƯřƺƗ� źƔƳ� Żř� ƱŚĩŵƺĩ� ƶ

ƳĥƺţŚěǀ�Ĩ�� řźŬƯ� ŹŵƿƯ�Ɓƺĭ� ƹ� Ƶŵźě� ŚǀƳŚƾ� �Ư� ƶĩƾ�ŦƗŚŝ� ŶƳřƺţ�
řƺƴƃ�ƂƷŚĩƾƿŧŚţ�ƹ�ǀŤƳ�Źŵ�źǀ�ƱƺƯŻō�ƶŬABR�ŶƳŵźĭ��ƔƳǀţƹř�źǀ�Ţ

Żƹźſ�ŚƘƯ� ŵŹƺƯ�ƿƌŤƤƯ�ƱŚƯŹŵ�ŢŰţ�ƹ�ƶƴƾ�žĜſ�ƹ�ŶƴŤƟźĭ�Źřźƣ�
� ƭŚŬƳř�ŢƸū�ƱŚĩŵƺĩABRřƺƴƃ�ƂŴŝ� ƶŝ� �ƾƿ�Ŭƴſƾŝ�ǀ�ƱŚŤſŹŚư

źŞţ� ŵƺŞƸŝƿř� Źŵ�ƱŚĩŵƺĩ�ƹ�ŶƳŶƃ�ƕŚūŹř�żƿ�ŢŰţ�żĩźƯ�ƲABR�Śŝ�
� ƵŚĮŤſŵICS� ŢųŚſ�2005� Ǝſƺţ� ħŹŚưƳřŵ�ƿŵƹř� Ĩƿĥƺƫƺƿ�Ţƀ

ƳřƹřźƟ�ƹ�ŶƴŤƟźĭ�Źřźƣ�ŢŝŚŧ�śźŬƯƾřƺƴƃ�Ʈĩ�ƾƿƠų�ǀƹ�ƞ��ƹ�ƎſƺŤƯ
Ŷƃƿƹ�Ŷ�ưƗǀƘţ�ǈŤŞƯ�ƱŚĩŵƺĩ�Źŵ�Ƣǀǀŵźĭ�ƲƿƘƯ�ƹ�ŶǀƘţ�ŹŚǀǀ�šŶƃ�Ʋ

řƺƴƃ�ŢƟřƾƿƯ�ǀřƺƴƃ�ƱřżƿƾţƺƇ�šŶƃ�ƪƣřŶů�ŽŚſř�źŝ�ƾ�ƶĩ�ŵƺŝ�
�ũƺƯV�Źŵ�ABRŵźĭ�źƷŚƓ�ƿŶƵŚŤƳ�žĜſ�ƹ�ŵƺŝ�ƿŚŤƳ�Śŝ�ƶƘƫŚƐƯ�Ūƿ�Ū
ABR�ƶŝ�ƍƺŝźƯ�æååřŹřŵ�ƶĩ�ƮƫŚſ�ŵřŻƺƳ�ŵŹƺƯ�ƽƷ�ǀŹ�ƶƳƺĮĤƿ�Ĩƀ

řƺƴƃŚƳ� ŹƺŤĩŚƟƾƿƁƹŶŴƯ� ƪƯřƺƗ� ƹ��ƵŵƺŞƳ� ŹƺĩŸƯ� źĭ��źƔƳ� Żř� ƹ� ŶƳř
ƴſƾƀƴū�ƹ�ƾ�ŵŹƺƯ�Ƶƹźĭ�Śŝ�ƿŚƤƯ�ŵŹƺƯ�ŶƳŵƺŝ�ƱŚƀĪƿŵ�Źřźƣ�ƶƀŵřƿ�Ʈ

ƴĤưƷ�ƹǀƘţ�źŝ�ƵƹǈƗ�ƲǀǀřƺƴƃŚƳ�šŶƃ�ƲƾƿƘţ�Śŝ�ǀǀƯ�ƲǀųŚţ�Ʊřżǀ�Źŵ�ź
� ũřƺƯřABRƬĩřŹŚě� ŶƷřƺƃ� �ǀƴǀĪƾƯƺţŚƳō� ƪŰƯ� Żř�ǀŧŚţ� ƩŚĪǀ�ź

ŝǀƬƾ�ŝƹŹǀƀƯ�Źŵ�Ʋǀřƺƴƃ�źƾƿŶƯō�Ţſŵ�ƶŝ����
��ũřƺƯř�ƽřźŝ�ŵŹřŶƳŚŤſř�źƿŵŚƤƯABR�šŹƺƇ�ƶŝ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�

Ţſř�źƿŻ���
��
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�ũƺƯI��ë�æƶǀƳŚŧ�ƾƬǀƯ���
�ũƺƯII��í�ç�ƶǀƳŚŧ�ƾƬǀƯ��
�ũƺƯIII��î�èƶǀƳŚŧ�ƾƬǀƯ����
�ũƺƯIV��æ�êƶǀƳŚŧ�ƾƬǀƯ���
�ũƺƯV��ì�êƶǀƳŚŧ�ƾƬǀƯ���

�ũƺƯ�ƹŵ�ƶƬƇŚƟI-III��è�çƶǀƳŚŧ�ƾƬǀƯ����
�ũƺƯ�ƹŵ�ƶƬƇŚƟIII-V��í�æƶǀƳŚŧ�ƾƬǀƯ����

ƘƯǀƶƘƫŚƐƯ�ƶŝ�ŵƹŹƹ�ŹŚ�ƪƯŚƃ��ƪƣřŶů�Ʋſ�Śŝ�ƱŚĩŵƺĩê�æ�Śŝ�ƩŚſ�
ř�ƶƤŝŚſƿŵřŻƺƳ�źŤĪƽŶƃ�ƿŶ��ŝǀƬƾŝƹŹ�ǀǇŚŝ�Ʋƽ�èåƯ�ǀƬƾ�ŶƇ�Źŵ�ƭźĭ�

ƯǀƬƾƫ�ǀźŤ�ŵƺŝ���ƘƯǀƪƯŚƃ� ũƹźų� ŹŚ�ŤĜſ� ƶŝ� ǈŤŞƯ� ƱřŵřŻƺƳƾ�ưſƾ�
�ƘƯǀŤĜſŹŚƾưſ�ƾŢŞŨƯ�Ʊƺų�ŢƄĩ�ŵƺūƹ����ſřǀŻƹŶ��ƘƯǀſř�ŹŚǀ�ŻƹŶ
ç�ìPH< ��� �ƷǀưƀĩƺĜǀŚě� ŹŚĮěō� �ĨǀƿƲ��ŚƷƹŹřŵ� ƝźƈƯ� ƶƤŝŚſƽ�

ƀĩƺţƺţřǀƴū�ƱřŹƹŵ�Źŵ�Ĩǀƴƾ��ŵřŻƺƳƽ�ƿƱō�Żř�žě�Ś��ŹƺģŚƯ�ƵźěƿŤƾ��
� Ŷƫƺţ� ƖƣƺƯ� ƱŻƹ� Żř� źŤưĩæêååƭźĭ���źŤƀŝ� ƶƤŝŚſƽ�ƂŴŝ� Źŵ�

ŚƸŤŞƣřźƯƽƹ�ƿƱřŵřŻƺƳ�ƵĦ��ƯƹŹŶƴſ�ƱřŵřŻƺƳǀĨ���ƹŶŝ�Źŵ�ƵŶƃ�ƶŤųŚƴƃ
�ŶƫƺţƿƱō�Żř�žě�Ś��ƹ�řŹřŵƽƯŚƟ�ƶƤŝŚſ�ǀƬƾřƺƴƃ�Ʈĩ�ƾƿŵƺŝ����

ƭźƳ�Ǝſƺţ�ƱřŹŚưǀŝ�Żř�ƵŶƯō�ŢſŶŝ�šŚƗǈƏř��ƽŹŚƯō�ŹřżƟřSPSS 

11.5�ƽŹŚƯō�Ţƀţ�ƹ�T �TestƲǀĮƳŚǀƯ�ƶƀƿŚƤƯ�ƽřźŝ���ƹ�ŚƷChi _ 

square�� ƹFisher�s Exact Test ��ƽŚƷźǀƜŤƯ�ƍŚŞţŹř�ƾſŹźŝ�ƽřźŝ
�ŶƇŹŵ�šŹƺƈŝ� ƶƬƇŚů�ŪƿŚŤƳ� ƹ�ŢƟźĭ� Źřźƣ� ƵŵŚƠŤſř� ŵŹƺƯ� ƾƠǀƧ

ƾƳřƹřźƟƹ��ŮƐſ� ƹ� Ŷƿŵźĭ� ƱŚǀŝ� ŹŚǀƘƯ� ƝřźŰƳř� Śŝ� ƵřźưƷ� ƲǀĮƳŚǀƯ�
ƾƴƘƯ�Źřŵƽ�P<0.05Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�� 
��

Zf¿Ël��
ŶƳŵƺŝ�ƭźţ�ƶƘƫŚƐƯ�ŵŹƺƯ�ƱřŵřŻƺƳ�ƭŚưţ��êíźƠƳ��Ƶƹźĭ�ƱŚĩŵƺĩ�Żř�

�ƹ�ŵŹƺƯëæ�ƹ�źƀě�ŶƷŚƃ�Ƶƹźĭ�ƱŚĩŵƺĩ�Żř�źƠƳ�éé�ƱŚĩŵƺĩ�Żř�źƠƳ�
� ƹ� ŵŹƺƯ� Ƶƹźĭèî�ŶƳŵƺŝ� źŤųŵ� ŶƷŚƃ� Ƶƹźĭ� ƱŚĩŵƺĩ� Żř� źƠƳ�

�êê�åP=��� �ƯǀĮƳŚǀ� ŵŹƺƯ� Ƶƹźĭ� ƱŚĩŵƺĩ� ƱŻƹ� Ʋêë�æ�t�çæ�æç�
ĩǀƯ� ƹ� � ƭźĭƺƬǀĮƳŚǀ� ŶƷŚƃ� Ƶƹźĭ� ƱŚĩŵƺĩ� ƱŻƹ� Ʋéí�æ�� tåê�æç�
ĩǀŵƺŝ�ƭźĭƺƬ��éé�å�P =���ƯǀŚĮƳǀ�ŵŹƺƯ�Ƶƹźĭ�ƱŚĩŵƺĩ�Ʋſ�Ʋîé�í�t�
êë�çéƯ�ƹ��ƵŚƯ�ǀĮƳŚǀŶƷŚƃ�Ƶƹźĭ�ƱŚĩŵƺĩ�Ʋſ�Ʋ�ë�ít��ëå�çè�ƵŚƯ�
ŵƺŝ��éèé�å�P =� ��çèƷ�ƶŝ�ǈŤŞƯ�ƱřŵřŻƺƳ� Żř� źƠƳ�ǀŝźĜǀƬƾŝƹŹ�ǀưƴƾ�
řŹřŵƽ�ABRƛ�ǀź�ŞƏǀƘƾŶƳŵƺŝ���ì�ƶŝ�ǈŤŞƯ�ŵŹƺƯ�Ƶƹźĭ�ƱŚĩŵƺĩ�Żř�źƠƳ�

řƺƴƃ�ƂƷŚĩƾƿƠų�ǀ� �ƞíĩ�ƶŝ�ǈŤŞƯ�ƱŚĩŵƺĩ�Żř� źƠƳ�řƺƴƃ�ƂƷŚƾƿ�
�ƹ�ƎſƺŤƯířƺƴƃ�ƂƷŚĩ�ƶŝ�ǈŤŞƯ�ƱŚĩŵƺĩ�Żř�źƠƳ�ƾƿŶƃ�ƿŶƳŵƺŝ�Ŷ��

�ŶƷŚƃ�Ƶƹźĭ�ŵřźƟř�Żř�ĨǀĤǀƷABR��ƾƿřƺƴƃ�ƂƷŚĩ�ƹ�ƾƘǀŞƏźǀƛ�
ŶƴŤƃřŶƳ��ƳřƹřźƟƾ�ABRƛ�ǀź�ŞƏǀƘƾŝ�Źŵ�ǀƷ�ƶŝ�ǈŤŞƯ�ƱřŵřŻƺƳ��ƲǀŝźĜǀƬƾ�

ŝƹŹǀưƴƾƴƘƯ�šŹƺƈŝ�ƾŹřŵ�ƽŝ�ǀ� Ƶƹźĭ� ƱřŵřŻƺƳ� Żř� źŤƄŶƷŚƃŵƺŝ��
�ååæ�åP<�� 
��

hv]��
�ƲƿźŤƘƿŚƃ� ƹ�Ţſř�ƽŵřŻƺƳ�ƱřŹƹŵ� �ƾƧŵƺƧ� ƱřŹƹŵ�ƲƿźŤſŚƀů
�ƶŝ� ƶƧ� Ţſř� ƮǀƤŤƀƯźǀƛ� ƾưƴǀŝƹŹ� ƾƬǀŝźĜǀƷ� �ƱřŵřŻƺƳ� Źŵ� ƩǈŤųř

ƾƯ� źƷŚƔţ� ƱŚƣźƿ� šŹƺƇ�ŶƴƧ� �ƾƬǀŝ�ƾƯ� ƲǀŝƹŹ��ƽżƜƯ� Ŷſ� Żř� ŶƳřƺţ

� ƽŚƸƫƺƬſ� ƶŝ� �ƵŵźƧ� ŹƺŞƗ� ƾƳƺųCNS�ŵŚŬƿř� ƹ� ƵŶƳŚſŹ� Ŝǀſō�
ǀƳźƧƨŤŶƿŚưƳ�Žƹź�Ɵř� Śŝ� ǇƺưƘƯ� ƶƋŹŚƗ� Ʋƿř� ƶƧ�ƾƬǀŝ�Ƃƿřż��ƲǀŝƹŹ

�Żř�Ƃǀŝçå�mg/dl�Żř�Ƃǀŝ�ƹ�ƭźţ�ƱřŵřŻƺƳ�Źŵ�æè�mg/dl�ƱřŵřŻƺƳ�Źŵ�
ƾƯ�ơŚƠţř�ŽŹŚƳ�ŶŤƟř� �Śŝƿřƺƴƃ�ƂƷŚĩ�ŵŹřƺƯ�ƶĩ�Ţƃřŵ�źƔƳ�Źŵ�Ŷƾƿ�

ŝŚƀŤĩřƾƃŚƳ�ƾŚƷ�Żř�ƿŝźĜǀƬƾŝƹŹ�ǀưƴƾƀŝ�ǀ�ƶŝ�źŬƴƯ�ŵŹřƺƯ�Żř�źţřźƟ�ŹŚ
ř�ƱźĩƿƯ�ŽƹźŤĪƾŶƃŚŝ����ƾƧŵƺƧ�ƽřŶŤŝř�Źŵ�ƥŵƺƧ�ŹřżƷ�źƷ�Żřç�źƠƳ�

ƾƯ�ƾƿřƺƴƃ�ƂƷŚƧ�ŹŚģŵ��ƱřŵřŻƺƳ�ŵŹƺƯ�Źŵ�ƮƣŹ�Ʋƿř�ƶƨǀƫŚů�Źŵ�ŶƳƺƃ
�źƐų�ƉźƘƯ� Źŵ�� ŻřŶƃ�ƾưƴǀŝƹŹ�ƾƬǀŝźĜǀƷ� ƶŝ� ƱŚƿǈŤŞƯ� ƶƬưūƿŶ��

ç�ê�Śţ�ê�Ţſř�ŹřżƷ�Źŵ�ƿ�ƾƴƘæç�ê�Śţ�çêƯ�źŤƘƿŚƃ�źŝřźŝ�ƾŶƃŚŝ����ƶſ
�ƹ�ƽźǀĭŵŚƿ�ŢƟŚƿŹŵ�ƽřźŝ�ƾƳřźŰŝ�ƱřŹƹŵ�ƱřƺƴƗ�ƶŝ�ƾĭŶƳŻ�Ʃƹř�ƩŚſ

źĭ� źƔƳ� Źŵ�ƱŵźĜſ�źƏŚŴŝŢſř� ƵŶƃ�ƶŤƟ��šŶƯ�Ʋƿř�ƩƺƏ� Źŵ� źĭř�
�šřƺƇř� ŢǀƠǀƧ� źĭř� Śƿ� ƹ� ƵŶƄƳ� ŢƟŚƿŹŵ� ƾƟŚƧ� ƱřżǀƯ� ƶŝ� šřƺƇř
�ŶƴƳŚƯ�ƽŹřŶǀƴƃ�ƁŻřŵźě�ƶŝ�ƶŤƀŝřƹ�ƽŚƸţŹŚƸƯ�ŵƺƃ�źǀǀƜţ�ƁƺŴŤſŵ
�źǀƛ�ƾƗƺƳ�ƶŝ�ƹ�źŤưƧ�ŢƫƺƸſ�Śŝ�ƱŶƳřƺų�ƹ�ŹŚŤƠĭ��ƽŹřŶǀƴƃ�ƶƔƟŚů

ƾƯ�ŜƀƧ�ƾƘǀŞƏ�ƱŚƧŵƺƧ�ƶŝ�ŢŞƀƳ�źŧŒƯ�ŵƺƃ��ŚƷ�Ţƀţ�ƶƧ�ŚŬƳō�Żřƽ�
řƺƴƃ�ƽŹŚŤƟŹƾƿŬƴſ�ƾƘţ� źƔƳ� Żř� ƱřŵřŻƺƳ� ƹ�ƱřŹƺųźǀƃ�ǀǀƯ�Ʋǀ�Ʊřż

řƺƴƃŚƳƾƿ�ƵŵƺŞƳ�ƭŚŬƳř�ƪŝŚƣ���ŵƺūƹ�śŷŚƧ�ŢŞŨƯ�ƹ�ƾƠƴƯ�ŪƿŚŤƳ�ƱŚƨƯř
� �ƾƿřƺƴƃ� ƶŤŴǀĮƳřźŝ� ƽŚƸŴſŚě� Żř� ŶƿŚŝ� ƽźĮƫŚŝźƛ� Źŵ� ŵŹřŵABR�

ŵƺƃ� ƵŵŚƠŤſř���ƵŶƷŚƄƯ�šřźƧ� ƶŝ� ƶƨƴƿř� ƹ�ơƺƟ�ŜƫŚƐƯ� ƶŝ� ƶūƺţ� Śŝ
ƾƯ�ƶǀƇƺţ� ƮƛźǀƬƗ� ƶƧ� ŵƺƃ�ŚƷ�ƽŚƸƄŴŝ� ƾƳŚƯŹŵ� ƾŤƃřŶƸŝ� ŹŵŚƧ� ƽ

ƵŵřƺƳŚų�ƶŝ�ƾưƴǀŝƹŹ�ƾƬǀŝźĜǀƷ�ŢǀưƷř�ƱƺƯřźǀě�ƱřŵřŻƺƳ��Żř�ƽŵřŶƘţ��ŚƷ
�ƾƬǀŝźĜǀƷ�ŢƬƗ� ƹ�šŶƃ�ƽźǀĮǀě�ŢƸū� źƿŵ� ƾƬǀų� ǈŤŞƯ� ƱřŵřŻƺƳ

ƾƯ�ƶƘūřźƯ�ƾưƴǀŝƹŹ��Ʋƿř� ƶŝ�ƱŚƿǈŤŞƯ�ƱŚƯŹŵ�ŢƬƗ�ƲǀưƷ�ƶŝ� ƹ�ŶƴƴƧ
ƾƯ�ƕƹźƃ�źǀųŚţ�Śŝ�ƶƋŹŚƗ�ƿř�ƪǀƫŵ�ƶŝ�źĮƿŵ�ƝźƏ�Żř�ƹ�ŵƺƃ�Źŵ�ƶƨƴ
ƾƬǀŝ�ƱřżǀƯ�ŵŹřƺƯ�Żř�ƾƬǀų��Ʊō�ƾƠǀƠų�ŵřŶƘţ� Śŝ� ƵŶƃ�ƁŹřżĭ�ƲǀŝƹŹ

Ʈǀưƈţ�Ţſř�šƹŚƠŤƯ��Źŵ�ŵƺų�ƊƿƺƘţ�ƭŚŬƳř�ŵŹƺƯ�Źŵ�ŮǀŰƇ�ƽźǀĭ
ƾƯ�ƹźŝƹŹ�ƩŚƨƃř�Śŝ�ƱřŵřŻƺƳ�ƲǀƈƈŴŤƯ�ƽřźŝ�ŜſŚƴƯ�ƱŚƯŻ�ŵƺƃ���Żř

ƺſƽŵ�ƿř�źĮƿƯ�ƶĩ�ƱřŵřŻƺƳ�ƲƾŚŝ�ƿřƺƴƃ�ŢƸū�ŢƀƾƿŬƴſ�ƾ�ŢŰţ�
ěǀĮǀźƽĭ� Źřźƣ�ǀ�ŢƬƗ� ƶŝ�ŶƳźƷŚţƺĩƾŶƫřƹ�ƿ�ƲƿƇƺţ� ƭŶƗ� Śǀ�ŹŵŚĩ� ƶ

ƳŚƯŹŵƾě�ŢŰţ�ǀĮǀźƽưƳ�Źřźƣ�ŜſŚƴƯ�ƾ�ĭǀŶƳź�ƾƯ�źƔƳ�ƶŝ��řŸƬƟ���ŶſŹ
�ŹƺƄƧ�Źŵ�ƾưƴǀŝƹŹ�ƾƬǀŝźĜǀƷ�Żř�ƾƃŚƳ�ƾƿřƺƴƃ�ƂƷŚƧ�ƶŝ�ƱŚƿǈŤŞƯ�ŹŚƯō

Ư�ƹ��ŚƯǀŶƃŚŝ�šƹŚƠŤƯ�ƦƫŚưƯ�źƿŚſ�Śŝ�Ʊō�ƝƺƄĪƯŚƳ�ŵŹřƺƯ�Ʊřż���
�Ǝſƺţ� ƶƧ�ƾſŹźŝ�ƦƿB00 NY� ƱřŹŚƨưƷ� ƹ��çååí��ƭŚŬƳř�

�ŢƟźĭŵřŵ�ƱŚƄƳ�ŢǀſŚƀů�ƶƧ�ABR�ƲǀǀƘţ�Źŵ�SNHL�ƱŚƧŵƺƧ�Źŵ�
źĜǀƷ�ƶŝ�ǈŤŞƯ�ƾƬǀŝ��ƾưƴǀŝƹŹî�éå���ƹ��ƹƾĭĦƿƹ�Ʊō�ç�ëè���ŵƺŝ�æê����

�Ǝſƺţ�ƶƧ�ƶƘƫŚƐƯ�Ʀƿ�ŹŵOgun B�ƱřŹŚƨưƷ�ƹ��çååè���ƭŚŬƳř
� ƾſŹźŝ� Śŝ� ŢƟźĭABR�ƾưƴǀŝƹŹ� ƾƬǀŝźĜǀƷ� ƶƤŝŚſ� Śŝ� ƱŚƧŵƺƧ� Źŵ�

ƘƯ�ƍŚŞţŹř�ĢǀƷ�ƶƧ�ŶƳŵźƧ�ƱŚǀŝ�ƱřŵřŻƺƳ�ŪƿŚŤƳ�Ʋǀŝ�ƽŹřŵ�ƾƴABR�ƹ�
�ŢƃřŶƳ�ŵƺūƹ�ƱřŵřŻƺƳ�Ʋƿř�ƲǀŝƹŹ�ƾƬǀŝ�ŮƐſ�æë����

�ƶƘƫŚƐƯKuriama MƱřŹŚƨưƷ�ƹ���ƾſŹźŝ�Śŝ�ABR�ƾƳřŵřŻƺƳ�Źŵ�
ŶƳŵƺŝ�ƾưƴǀŝƹŹ�ƾƬǀŝźĜǀƷ�ƶŝ�ǈŤŞƯ�ƶƧƶĩ�ŵřŵ�ƱŚƄƳ��Latency�ũƺƯ�II�ƹ�

TV�ŵƺŝ�ƶŤƟŚƿ�ƂƷŚƧ�ŚƷ�ũƺƯ�Ʋƿř�ŵƺţ�ƾƬĜƯō�ƾƫƹ�ŵƺŝ�ƶŤƟŚƿ�ƂƿřżƟř�
� ũƺƯ� ƾƫƹIţ�� ƲǀƴĤưƷ� ƹ� ŢƃřŶƳ� ƽŹřŵ� ƾƴƘƯ� źǀǀƜinterpeak 

latency�ũƺƯ�I-IVŵƺŝ�ƶŤƟŚƿ�ƂƿřżƟř���æì����
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Ƴ�ŚƯ�ƶƘƫŚƐƯ�ŹŵǀƳřƹřźƟ�żƾřżƟř�ƿ�Ƃinterpeak latency�ũƺƯ�I-III��
�ƹIII-VƷ�ƶŝ�ǈŤŞƯ�ƱřŵřŻƺƳ�Źŵ�ǀŝźĜǀƬƾŝƹŹ�ǀƴƾƴƘƯ�šŹƺƈŝ�ƾŹřŵ�ƽ�
ŝǀƷ�ƱƹŶŝ�ƱřŵřŻƺƳ�Żř�źŤƄǀŝźĜǀƬƾŝƹŹ�ǀưƴƾř�ƶĩ� ŵƺŝ�ƿƜţ�Ʋǀǀź�Źŵ�šř

Śſƿ�ũřƺƯř�źABRƳ�ǀŢƃřŵ�ŵƺūƹ�ż���
�Ǝſƺţ� ƶƧ� ƶƘƫŚƐƯ�Ʀƿ� ŹŵNickiscn AƱřŹŚƨưƷ� ƹ���çååí��

� ƾſŹźŝ� Śŝ� ŢƟźĭ� ƭŚŬƳřABR� Źŵ�æê�ƾƬǀŝźĜǀƷ� ƶŝ� ǈŤŞƯ� ƥŵƺƧ�
�ƵŵƹŶŰƯ�Źŵ�ƶƧ�ƽŵřŻƺƳ�ƾưƴǀŝƹŹë�éê���ë�çç�Ʋǀƴſ�Źŵ�ŶƴŤƃřŵ�Źřźƣ�

ææ� Śţ� ƵŚƯ�î�ƶƧ�ŶƳŵźƧ�ƱŚǀŝ�ƩŚſ�íì���ƩǈŤųř�ƽřŹřŵ�ƱŚƧŵƺƧ�Ʋƿř
ABR�ŶƳŵƺŝ��æí����
ƫƹƾ�ŚƸƴţ�ŚƯ�ƶƘƫŚƐƯ�Źŵ�çç��Ʒ�ƶŝ�ǈŤŞƯ�ƱřŵřŻƺƳǀŝźĜǀƬƾŝƹŹ�ǀưƴƾ�
řŹřŵƽ�ABR� ƛ�ǀź�ŞƏǀƘƾƴƘƯ�šŹƺƈŝ� ƶĩ� ŶƳŵƺŝ�ƾŹřŵ�ƽŝ�ǀ�Żř� źŤƄ

ŝ�Śŝ�ƱřŵřŻƺƳǀƬƾŝƹŹ�ǀŵƺŝ�ƩŚƯźƳ�Ʋ���Ǝſƺţ�ƶƧ�ƶƘƫŚƐƯ�Ʀƿ�ŹŵSun JH�
� ƩŚſ� Źŵ� Ʋǀģ� ƽŚƸĮƳŚƃ� Źŵ� ƱřŹŚƨưƷ� ƹçååè�Śŝ� ŢƟźĭ� ƭŚŬƳř�

ƺƴƃ�ŢƟř�ƾſŹźŝ�Źŵ�ƾƿřƺƴƃ�ŢƟř� ƶƧ� ŶƳŵźƧ� ƱŚǀŝ� ƱŚƧŵƺƧ� Źŵ�ƾƿř
źĜǀƷ�ƶŝ�ǈŤŞƯ�ƱŚƧŵƺƧ�ƾƬǀŝ��ŹřŵŹƺųźŝ�ƾƿǇŚŝ�ƕƺǀƃ�Żř�ƽŵřŻƺƳ�ƾưƴǀŝƹŹ

Ţſř��æî����ƱřŹŚưǀŝ�Ʊƺų�ƲǀŝƹźǀƬǀŝ�ŮƐſ�ƾſŹźŝ�Ʀƿ�Źŵŵřŵ�ƱŚƄƳ�
�ƪƯŚƨţ�ƆƤƳ�ƹ�ƾƿřƺƴƃ�ŢƟř��īźƯ�Śŝ�ƲǀŝƹŹ�ƾƬǀŝ�ŮƐſ�Ʊŵƺŝ�ǇŚŝ�ƶƧ

�ƵřźưƷ�ƾŞƈƗ�Ţſř�çå����

�Ǝſƺţ�ƶƧ�ƶƘƫŚƐƯ�Ʀƿ�ŹŵTomasik T�ŢƟźĭ�ƭŚŬƳř�ƱřŹŚƨưƷ�ƹ�
��ƾưƳō� ƶƧ� ŶƳŵźƧ� ƱŚǀŝ� ƱŚƧŵƺƧ� Źŵ� ƾƿřƺƴƃ�ŢƟř� ƕƺǀƃ� ƾſŹźŝ� Śŝ

ƬĭƺƴǀƯō� Śŝ� šŶƯ� ƾƳǇƺƏ� ƱŚƯŹŵǀƴěŚƧźĜǀƷ� �ŚƷŶƿŻƺƨƾ�ƾƬǀŝźĜǀƷ� �
�ƱŚƧŵƺƧ�Ʋƿř�Źŵ�ƾƿřƺƴƃ�ŢƟř�ƽŚƷŹƺŤƧŚƟ�ƦƀƿŹ�Żř�ŶƿŶƃ�ƾưƴǀŝƹŹ

�ŶƃŚŝ�ƾƯ�çæ����
��

É�Ì³�ÄnÌf¿��
ŚŤƳƿſŹźŝ�Ūƾř�Źŵ�ŚƯ�ƿŝ�ŵŹƺƯ�Ʋǀř�źĮƳŚƿřźƟř�ƶĩ�Ţſř�Ʋƿ�ŮƐſ�Ƃ

ŝǀƬƾŝƹŹ�ǀŵřŻƺƳ�ƱřŹƹŵ�Źŵ�ƲƽƷ�ƶŝ�ǈŤŝř�ƹ�ǀŝźĜǀƬƾŝƹŹ�ǀưƴƾř�Źŵ�ƿ�Ʋ
řżƟř�Śŝ�ƱřŹƹŵƿŹ�Ƃƿřƺƴƃ�ŢƟř�ƶŝ�ǈŤŝř�ĨƀƾƿųŚţ�ǀźƽ�Ţſř�ƵřźưƷ�
ưƷř�Ǉƹř�ƶĩǀŝ�ƶūƺţ�Ţǀř�ƖƣƺƯ�ƶŝ�ƱŚƯŹŵ�ƹ�źŤƄƿŵřŻƺƳ�źŤĪƽřźŝ�ƽ�

ĭƺƬūǀźƽƯ�ƱŚƄƳ�řŹ�ƉŹřƺƗ�Żƹźŝ�Żř�ƾƳŚŧ�ƹ�ŶƷŵ�ǀŚŝ�ŚƿźĮƫŚŝźƛ�Ŷƽ�
ƘƋƹ� źƔƳ� Żř� ƭŻǇǀřƺƴƃ�ŢƾƿƳŚĩŵƺĩ� Źŵ�ƾŵřŻƺƳ� ƱřŹƹŵ� Źŵ� ƶĩ�ƽ�

ř�ƶŝ�ǈŤŞƯƿǇŚŝ�ŭƺƐſ�ƅƺƈŴŝ�źŤĪƽŝ�ǀƬƾ�ŝƹŹǀĭ�ƭŚŬƳř��ŶƳŵƺŝ�Ʋǀ�ŵź
�Ţƀţ�Ʊƺģ�ƹABR ƣŵ�Ţƀţ��ǀĩŵƺĩ�ƱřŹƹŵ�Źŵ�ƭŚŬƳř�ƪŝŚƣ�ƹ�Ƣƾ�

Ưƾ�Śƃ�ƪŰƯ� ƶŝ� ƶūƺţ� Śŝ� ƹ� ŶƃŚŝƿĭŹŵ� ƖǀźƽůřƺƳ� ƶŝ�ƍƺŝźƯ� ƶĩ�ƾ�
ƹźţŹƯ� Źř� ƶŘƬĩƺĩƾ�ř� Źŵ� ŚưŤů� ŶƃŚŝƿ� Żř� ƱŚĩŵƺĩ� ƲABRřźŝ�ƽ�

źĮƫŚŝźƛƽſŹźŝ�ƹ�ƾƘƋƹ�ǀřƺƴƃ�Ţƾƿŵƺƃ�ƵŵŚƠŤſř����
 
References: 
 
1. Lalvani AK, Grundfast KM. Pediatric Otology and 

Neurotology. 2nd ed. Philadelphia, Lippincott-
Roven Pub, 1998; PP: 155-162. 

2. Cummings CW. Otolaryngology Head and Neck 
Surgery. 4th ed Philadelphia, Elsvier-Mosby, 2005; 
4387-4397. 

3. American Academy of Pediatrics [editorial]. 
Newborn and Infant Hearing Loss: Detection and 
Intervention. Pediatrics 1999; 103(2): 527. 

4. Oghalai JS, Chen L, Bermann ML, Tonini R, 
Manolidis S. Neonatal Hearing Loss in the 
Indigent. Laryngoscope 2002; 112(2): 282-286. 

5. Yoshinaga-Itano C, Sedey AL, Coulter DK, Mehl 
AL. Language of Early-and later-Identified children 
with Hearing Loss. Pediatrics 1998; 102(5): 1161-
1171. 

6. Finitzo T, Albright K, O�neal J. The Newborn with 
Hearing Loss: Detection in the Nursery. Pediatrics 
1998; 102(6): 1452-1460. 

7. Abdullah A, Hazim MYS, Almyzan A, Jamilah AJ, 
Roslin S, Ann MT, et al. Newborn Hearing 
Screening: Experience in Malaysian Hospital. 
Singapore Medical Journal 2006; 47(1): 60-64. 

8. Zamani A, Deneshjou K, Ameni AQ, Takand J. 
Estimating the Incidence of Neonatal Hearing Loss 
in High risk Neonates. Acta Medica lranica 2004; 
42 (3): 176-180. 

9. Swigonski N, Shallop J, Bull MJ, Lemons JA. 
Hearing Screening of High Risk Newborns. Ear 
and Hearing 1987; 8(1): 26-30. 

10. Shapiro SM. Bilirubin Toxicity in the Developing 
Nervous System. PED NEUROL 2004; 29: 410-
421. 

11. Johnson LH, Bhutani VK, Brown AK. System-
based approach to management of neonatal 
jaundice and prevention of kernicterus. J Pediatr 
2002; 140(4): 396-403. 

12. Johnson L, Bhutani VK. Guidelines for 
management of the jaundiced term and near-term 
infant. Clin Perinatol 1998; 25(3): 555-574. 

13. Rance G, Beer DE, Cone-Wesson B, Shepherd RK, 
Dowell RC, King AM, et al. Clinical findings for a 
group of infants and young children with auditory 
neuropathy. Ear Hear 1999; 20(3): 238-252. 

14. Madden C, Rutter M, Hilbert L, Greinwald JH Jr, 
Choo DI. Clinical and audiological features in 
auditory neuropathy.�Arch Otolaryngol Head Neck 
Surg 2002; 128(9): 1026-1030. 

15. Boo NY, Rohani AJ, Asma A. Detection of 
sensorineural hearing loss using automated auditory 
brainstem-evoked response and transient-evoked 
otoacoustic emission in term neonates with severe 
hyperbilirubinaemia. Singapore Med J 2008; 49(3): 
209-214. 

16. 16-Oðün B, Serbetçioðlu B, Duman N, Ozkan H, 
Kirkim G(2003). Long-term outcome of neonatal 
hyperbilirubinaemia: subjective and objective 
audiological measures. Clin Otolaryngol Allied Sci, 
28(6),507-13. 



�Ã�Á{��Ë�^e�Ê°��a�¹Â¸��ÃZ´�¿Y{�Ê°��a�Ä¸n»���Ã�Z¼������É{�Á��}M���������������������������������������������ºÌz§�ÊÆ·Y|^��¾ÌÆ���½Y�Z°¼Å�Á�
����

 

17. Kuriyama M, Konishi Y, Sudo M. Auditory 
brainstem response in hyperbilirubinemic rats: Part 
II. Pediatr Neurol 1991; 7(5): 375-379. 

18. Nickisch A, Massinger C, Ertl-Wagner B, Von 
Voss H. Pedaudiologic findings after severe 
neonatal hyperbilirubinemia. 2008; Eur Arch 
Otorhinolaryngol [Epub ahead of print]. 

19. Sun JH, Li J, Huang P, Bu J, Xu ZM, Li J, et al. 
Early detection of hearing impairment in high-risk 

infants of NICU. Zhonghua Er Ke Za Zhi 2003; 
41(5): 357-359. 

20. Govaert P, Lequin M, Swarte R, Robben S, De Coo 
R, Weisglas-Kuperus N, et al. Changes in globus 
pallidus with (pre)term kernicterus. Pediatrics 
2003; 112(6): 1256-1263. 

21. Tomasik T. Prospective study of prevalence hearing 
loss in preterm neonates in an intensive care unit. 
Przegl Lek 2002; 59(1): 95-99.  

 
 
 


