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¥Y|ÅY�Á�ÄÀÌ»����ƶƘƫŚƐƯ�ƝŶƷ�źƋŚůŻŹřƿŝŚƾƽźĮƫŚŝźƛ�ƾƿōŹŚĩ�ŹřŵŹŚŝ�ƭƹŵ�ƶƷŚƯ�ƶſ�ƽ�ŵŹƺƯ�Źŵźţ�ƹ�Ʊƹřŵ�ƭƹŹŶƴſ�ƿƯƹżƾ�ŻƺƯƹźĩ�İƯƹæíƘưū�Źŵ�ǀŢ 

�ƱŚƳŻ�ŹřŵŹŚŝŹŵ�ŚŝŹŷō�ƿƣźƄƳŚŬƾ�ŶƃŚŝ�İƯ���
Ê���]��Á����ƶƘƫŚƐƯ�Ʋƿř�Źŵèåå�ƽŚƷ�ƶŤƠƷ�Ʋǀŝ�Źŵ�ƶƧ�ŹřŵŹŚŝ�ƱŻ�çå��æêŢƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�ŶƳŵƺưƳ�ŢƧźƃ�ƽźĮƫŚŝźƛ�Źŵ�ƾĮƬƯŚů����Ʋƿř�ƽřźŝ

ƲǀŘţƹźěƺŤƟ�ŚƠƫō�ŭƺƐſ�ŹƺƔƴƯæƾŤƠū�ƲǀěƹźţƹŵŚƳƺĭ��çƶĭƹĦƳƺƧ�źǀƛ�ƩƺƿźŤſř�ƹ�è�Źŵ��Ʊƺų�ƽŚƷ�ƶƳƺưƳƸţǀ�ƵŶƃ�ƶŶƃ�ƽźǀĭ�ƵŻřŶƳř�ŵřźƟř�Żř���Śŝ�ƶƏƺŝźƯ�ŜƧźƯ�źƐų
Ŷƿŵźĭ�ƶŞſŚŰƯ�ŹƺƧŸƯ�ƾŗŚǀưǀƃƺǀŝ�ƽŚƷźĮƳŚƄƳ�Żř�Ʀƿ�źƷ�ƽřźŝ�ƶƘƫŚƐƯ�Ʋƿř�ƾƏ�ƵŶƯō�ŢſŶŝ�ƶƳŚǀƯ�źƿŵŚƤƯ�ƹ�ƽŹřżƟř�ƭźƳ�ƽŚƷ�ƶƯŚƳźŝ�Żř�ƵŵŚƠŤſř���ƩŚŝźƛ�ƽŚƸƿŹřŵŹŚŝ

ƃƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�Ŷƫƺţ�Żř�Ƃǀě�ƆǀŴƄţ�ƽřźŝ�ŢŞŨƯƦǀŤƳĥƺŤǀſ�ƽŚƸƹ�ŵŹřŶƳŚŤſř�ŶƳŶƃ�ƾƟźƘƯ�ƾƫƺƨƫƺƯ�����
Äf§ZË�ZÅ��ƶƘƫŚƐƯ�ŵŹƺƯ�ŢǀƘưū�Źŵ�ƾƴſ�ƲǀĮƳŚǀƯ�éì�ê�t�ææ�çêƩŚſ�ŵƺŝ���çæ�Ʊƹřŵ�ƭŹŶƴſ�ƽřźŝ�ƽŹřŵŹŚŝ��ìŶƇŹŵ����ƹî�ŵŹřƹŵř�ƭŹŶƴſ�ƽřźŝ�ƽŹřŵŹŚŝ��è�

ŶƇŹŵ��ŶƳŶƃ�Ƶŵřŵ�ƆǀŴƄţ�ŢŞŨƯ�ƩŚŝźƛƯ�ƹ�ǀĮƳŚǀƴſ�Ʋƾř�Źŵ�ƿţźţ�ƶŝ�Ƶƹźĭ�ƹŵ�Ʋǀ�Śŝ�Ŝíí�ì�t�ëç�èåƩŚſ�ƹ��çë�ét�èåƩŚſ��ŵƺŝ��çìåƣŚŝ�ƶƳƺưƳ�ƾ�ƩŚŝźƛ�ƵŶƳŚƯ�
ƠƴƯƾŴƄţ�ǀƯ�ƹ�ŶƳŶƃ�Ƶŵřŵ�ƆǀĮƳŚǀƴſ�Ʋƾř�Źŵ�ƿƳ�Ƶƹźĭ�Ʋǀ�Śŝ�źŝřźŝ�żéê�ê�t��ìê�çéŵƺŝ�ƩŚſ����žƳŚſŹƺƬƟ�ƱƺǀſřŶƿźŞǀƷ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�Ŷƫƺţ�Żř�Ƃǀě�ƆǀŴƄţ

ƽŻŚƟźŤƴƿř�ƽŚū�Źŵé�ƶŝ�Ʋǀƴū�ƾƨǀŤƳĥƺŤǀſ�ŵŹřŶƳŚŤſř�ƁƹŹ�ƹ�ŵřŵ�Źřźƣ�ŶǀƿŎţ�ŵŹƺƯ�ƽŹřŵŹŚŝ�ƶſ�Źŵ�řŹ�Ʊƹřŵ�ƭŹŶƴſ��ƹŵ�ƶŝ�ƍƺŝźƯ�Ʋǀƴū��ƽřźŝ�ŢŞŨƯ�ƩŚŝźƛ�ƽŹřŵŹŚŝ
Ŷƃ�Ƶŵřŵ�ƶưţŚų�Ʋǀƴū�īźƯ�ƪǀƫŵ�ƶŝ�Ʊƹřŵ�ƭŹŶƴſ��ǈŤŝř�ŵŹřƹŵř�ƭŹŶƴſ�ƽřźŝ�ŢŞŨƯ�ƩŚŝźƛ�ƽŚƷ�ƽŹřŵŹŚŝ�Żř�Ʀƿ�ĢǀƷ�Źŵį�Źřźƣ�ŶǀƿŎţ�ŵŹƺƯ�ŹƺƧŸƯ�ƽŚƸƃƹŹ�ƶŝ�Ʋǀƴū�

ŢƟźĮƳ����
É�Ì³�ÄnÌf¿�ŪƿŚŤƳ�ƾƯ�ŢƤŝŚƐƯ�ƶŝŚƄƯ�šŚƘƫŚƐƯ�Śŝ�ƶƘƫŚƐƯ�Ʋƿř�Żř�ƪƇŚů��ŶƴƧ��řƿ�ƲŚŤƳƿ�Źŵ�ŹřŵŹŚŝ�ƱřŹŵŚƯ�İſŹźŝ�ƶĩ�Ţſř�Ʊō�Żř�İĩŚů�ŪèƯ�ƭƹŵ�ƶƷŚƯ�ǀ�ŶƳřƺŤ

ŴƄţ�Źŵ�ƵŵŚƠŤſř�ƪŝŚƣ�įźĮƫŚŝźƛ�ƩŶƯǀŶƃŚŝ�Ʊƹřŵ�ƭƹŹŶƴſ�Ɔ�����
��

ZÅ�Ã�YÁ�|Ì¸¯���ŵŹřƹŵř�ƭŹŶƴſ��Ʊƹřŵ�ƭŹŶƴſ�AFP��UE3��Intact hCG��
��

Ä»|¬»���
� ŵƹŶůçåŶƇŹŵ� Żř�� ƪĩƲǀƴū�ŚƷƾƿĪƄţ� ƶĩ�ǀƯ� ƪƾ�ƹ� ŶƳƺƃ� �

�æ��ê�åŻř� ŶƇŹŵ�ƱřŵřŻƺƳ���ƯƹŻƺƯƹźĩ�šǇǈŤųř� ƶŝ�ǈŤŞƯƾŶƴŤƀƷ��
�æ� ��ŵżƳ� ƾƯƹŻƺţř� ƽŚƸƯƹŻƺƯƹźƧ� ƾƯƹżƿźţƿ� ƶŝ� Ĩƿ�Żř� ƭƺſ� Ĩ

Ư�ƅŚƈŤųř� ŵƺų� ƶŝ� řŹ� ƾƯƹŻƺƯƹźƧ� šǇǈŤųřƾ�ŶƴƷŵ� ��Żř� ƾƨƿ

ů�ƾƳřƹřźƟ�Śŝ�Ʊƹřŵ�ƭŹŶƴſ�ŚƸƿŹŚŬƴƷŚƳ�ƕƺƳ�Ʋƿř�ƲƿźŤƫƹřŶŤƯ�Ʀƿ�ŵƹŶ
� źƷ� Źŵìåå��ëêåŢſř� ŵřŻƺƳ�� �� ŹŵîêŶƇŹŵ��Ʋƿř� ƶŝ� ƱŚƿǈŤŞƯ� Żř�

�ƾĜƧ�ƶſ�ƭŹŶƴſ�ƾƯƹżƿźţ���ƵŹŚưƃ�ƭƹŻƺƯƹźƧ�Żřçæ�Źŵ��ŵŹřŵ�ŵƺūƹ�
éŶƇŹŵ��ƵŹŚưƃ�ƭƹŻƺƯƹźƧ�Ʋǀŝ�ƾƿŚŬŝŚū�ƱŚƿǈŤŞƯ�Żř�çæ�Żř�ƾƨƿ�ƹ�

1. Alpha Feto Protein, AFP 
2. human Chorionic Gonadotropin, hCG 
3. Unconjugated Estriol 3, UE3 
4. Interphase Fluorescence In Situ Hybridisation, Interphase FISH  
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źĮƿŵ�ƦƿźŤƳŚſƹźƧō�ƽŚƸƯƹŻƺƯƹźƧæ� Źŵ�ƹ�æ�ŶƇŹŵ��ǈŤŞƯ� ŵřźƟř� Żř
�ƾƯ�ƵŶƿŵ�ƦǀŗřŻƺƯ�ŢƫŚů�ŵƺƃ�ç����ƽŚƷ�ĚǀţƺƴƟ�ƵŶƴƴƧ�ƲǀǀƘţ�ƽŚƸƳĥ

�ƶǀůŚƳ�Źŵ�Ʊƹřŵ�ƭŹŶƴſ�Źŵ�ƾƘǀŞƏ�źǀƛ21q22ŶƳř� ƵŶƃ�Ɩƣřƹ�� ��Ʋƿř
ƲƷŷ� ŶƿŶƃ� ƽŶƴƧ�ŜūƺƯ� ƭƹŹŶƴſç�ƹ� ƾƫŚƠſ� ƾƧřźŝ� �ƾƳƺţƺĜǀƷ� �

� ƽŵřŻŹŵŚƯ� ƾŞƬƣ� šǇǈŤųř�ŹŵéåŵŹřƺƯ� Żř� ŶƇŹŵ�� ��ƱŚƿǈŤŞƯ� Źŵ
ƾƯ�ŵƺƃ��Ɵř�Ʋƿř�Źŵ�ƾŞƬƣ�ŶƿŶƃ�šǇǈŤųř�ŵƺūƹ�ƭŶƗ�šŹƺƇ�Źŵ��ŵřź

�ŵƹŶů�Źŵ�ŚƸƳō�ƎſƺŤƯ�źưƗ�ƩƺƏëå�ŵƺŝ�ŶƷřƺų�ƩŚſ��æ�����
ƾƯƹżƿźţ�Żř�źĮƿŵ�ƕƺƳ�ƹŵ��ŶƴŤƀƷ�ŪƿřŹ� ŎŤŞƀƳ�ƶƧ�ƾƯƹŻƺţř�ƽŚƷ

Żř�ŶƴţŹŚŞƗ��ŵŹřƹŵř�ƭŹŶƴſ���ƾƯƹżƿźţæí���ƺţŚě�ƭŹŶƴſ�ƹ��ƾƯƹżƿźţ
æè� ��� ƾưƀū� ŶƿŶƃ�šǇǈŤųř� �ŚƷ� ƭŹŶƴſ�Ʋƿř� ƶŝ� ƱŚƿǈŤŞƯ� Źŵó�

� ŹƺƐŝ� ƾƴƷŷ�ƾĭŶƳŚƯ�ŜƤƗ� ƹ� ƾĜǀţƺƴƟŵƺƃ�ƾƯ� ƶƔůǈƯ�ƥźŤƄƯ��
�Ŷƴģ�ŵƹŶů�Źŵ�ƾƯƹżƿźţ�ƕƺƳ�ƹŵ�Ʋƿř�ƶŝ�ǈŤŞƯ�ŵřźƟř�ƎſƺŤƯ�źưƗ�ƩƺƏ

�ŵƹŶů�ŚƯř�Ţſř�ƶŤƠƷæåŶƇŹŵ��ƾƯ�ƵŶƳŻ�ƩŚſ�Ʀƿ�Żř�Ƃǀŝ�ŚƸƳō�Żř�
�ŶƴƳŚƯ�æ�����

�šǇǈŤųř� ƶŝ� ǈŤŞƯ� ƱřŵřŻƺƳ� Ŷƫƺţ� Żř� ƽźǀĭƺƬū� ƵřŹ� ŚƸƴţ
�Ţſř� Ŷƫƺţ� Żř�Ƃǀě�ƆǀŴƄţ�ƾƯƹŻƺƯƹźƧ�è� ���Śŝ�šǇǈŤųř�Ʋƿř

Śƨŝ�ƪŨƯ�ƾƿŚƷ� ƶƳƺưƳ� Żř� ƵŵŚƠŤſř� Śŝ� ƹ�ƾƨǀŤƳĥƺŤǀſ�ƽŚƸƃƹŹ�ƽźǀĭŹ
�ŹŚǀƀŝ�ƾŤƣŵ�Śŝ�ƹ�ƾƴǀƴū�Ʊƺų�Śƿ�ƾƳƺƿŹƺƧ�ƽŚƷŻźě� �ƦǀţƺǀƴƯō�ƖƿŚƯ

�ƾưūŚƸţ�ƶŝ�ƶūƺţ�Śŝ�Ʋƨǀƫ��ŶƴŤƀƷ�ƆǀŴƄţ�ƪŝŚƣ�ǇŚŝ�Ʊŵƺŝ�Ʊřźĭ�ƹ
�è�ƹ�é���řźģ��ŶƳƺƃ�ƶŤƟźĭ�ŹŚƨŝ�ŚƸƿŹřŵŹŚŝ�ƶǀƬƧ�ŵŹƺƯ�Źŵ�ŶƴƳřƺţ�ƾưƳ

�Żř�ŚƸƿŹřŵŹŚŝ�ŜƬƛř�ƶƧ�ƎƤſ�źƐų�ƹ�ŶƴŤƀƷ�ƾƘǀŞƏ�ƾƯƹŻƺƯƹźƧ�źƔƳ
�ƶŝ�ǈŤŞƯ�ƱřŵřŻƺƳ�Ŷƫƺţ�źƐų�Żř� źŤƄǀŝ� ŹŚǀƀŝ�šŹƺƇ�Ʋƿř�Źŵ�Ʋǀƴū

ŵƺŝ�ŶƷřƺų�ƾƯƹŻƺƯƹźƧ�šǇǈŤųř� ��źŝ� řŹ�ƾƴǀĮƴſ�ƶƴƿżƷ�ƵƹǈƗ�ƶŝ
ŶƿŚưƳ� ƾƯ� ƪǀưŰţ� ŚƷ� ƵŵřƺƳŚų� �ĭŹŚĪŝ� Żř� śŚƴŤūř� ŹƺƔƴƯ� ƶŝǀźƽ�

ŚƸƃƹŹƽưūŚƸţ�ƾƤƳřźĭ� ƹ�ǀƃƹŹ� Żř� ƵŵŚƠŤſř� Śŝ� řŶŤŝř� �ŢưŚƸƽ�
ƽźĮƫŚŝźƛèźǀƛ� ƾƿŚƸƃƹŹ� ƶƧ� ���ŶƴŤƀƷ� Ţưǀƣ� ƱřŻŹř� ƹ� ƾưūŚƸţ
ŚƷŹřŵŹŚŝƾƿƘƯ� ŶƴŤƀƷ� ƽźŤƄǀŝ� źƐų�ƉźƘƯ� Źŵ� ƶƧ�ǀƯ� Ʋƾ���ŶƳƺƃ

� � ŌǈŤŝř�žĜſƿƴū�ǈŤŝř� ƭŶƗ� ŚǀŹřŵŹŚŝ� Źŵ�ƲƿŚƸƽźě���ƆǀŴƄţ�źƐų
Ư�Ƶŵřŵƾŵƺƃ�����

ƽŶǀŗƺƬěƺƳō�ƽřźŝ� ƽźĮƫŚŝźƛ��ƵŻřŶƳř� Żř� ƵŵŚƠŤſř� Śŝ� ƾƯƹŻƺţř� ƽŚƷ
ƷźƧŹŚƯ�źƿŵŚƤƯ�ƽźǀĭ�ƱřŹŵŚƯ�Ʊƺų�ƭźſ�Źŵ� ŵƺūƺƯ�ƾŗŚǀưǀƃƺǀŝ�ƽŚ

�Ɩǀſƹ�ŹƺƐŝ�źǀųř�ƽŚƷ�ƶƷŵ�ƾƏ�ƶƧ�Ţſř�ƾƿŚƸƃƹŹ�ƶƬưū�Żř�ŹřŵŹŚŝ
Źŵƀŝ�ǀŹŚƽŻř��Ţſř� ƶŤƟźĭ� Źřźƣ� ƵŵŚƠŤſř� ŵŹƺƯ� ŚƷŹƺƄƧ��ê� ƹ�ë���

� šŚƘƫŚƐƯ� ŪƿŚŤƳƬŞƣƾ��ƺŤƟ� ŚƠƫō� ƾƯźſ� ŭƺƐſ� ƶƧ� ŶƷŵ� ƾƯ� ƱŚƄƳ
ƲǀŘţƹźě�ŹŵŚƯ�ƾƯźſ�ƾŤƠū�ƲǀěƹźţƹŵŚƴĭ��(MS-hCG)ƿźŤſř�ƹ��Ʃƺ
�ŵřŻō(UE3)��ŹŵŹřŵŹŚŝƿŚƸƽƴū�ƪƯŚů�ǀŚƷ�Ʋƽ�ƶŝ�ǈŤŞƯ��ƽŚƷ�ƾƯƹżƿźţ
æí�ƹ�çæƜţ�ǀǀƯ��źƾ�Ŷƴĩ��î��ì���ƱřżǀƯ�ŚƷźĮƳŚƄƳƽơƺƟ��ƱŚƿźū�Źŵ�

�ŢƟźƄǀě�Śŝ�ŹŵŚƯ�Ʊƺų�Ʋſ�ƭƹŵ�ƹ�Ʃƹř�ƶƷŚƯ�ƶſ�ƾƏ�Źŵ�ƾĮƬƯŚů
ƾƯ�ƂƿřżƟř�ŶŝŚƿ� �� ŭƺƐſ� ƪƿŶŞţ AFP�� ƽŹŵŚƯ� ƭźſšŹƺƇ� ƶŝ�
ƶƳŚǀƯ�ŜƿźƋéŻř� řŹ�ƽŹřŵŹŚŝ� Ʋſ� źŧř�ƾƯ�ƝŸů�šŚŞſŚŰƯ���ƹ� ŶƴƧ
ƾƯ�ƱŚƨƯř�ƾƯƹżƿźţ�ƽřŹřŵ�ƽŚƸƿŹřŵŹŚŝ�Źŵ�Ʊō�źƿŵŚƤƯ�ƖƿŻƺţ�Śţ�ŶƷŵ�ƹ�

ŵƺƃ� ƶƀƿŚƤƯ� ƪŝŚƣ� ƩŚƯźƳ� �źǀĭŹŚƨŝƽŝ� źĮƳŚƄƳ� ƶſ� ƭřƺţ�ǀƃƺǀưǀŚƿƾ�
ŹŵŚƯ�Ʋſ�ƵřźưƷ�ƶŝ�ơƺƟ�Ţƀţ�ŢǀſŚƀů��ƾƫŚŝźƛ�ƽŚƷřŹ��šŹƺƇ�ƶŝ�

Ƹūƺţ�ƪŝŚƣƾ�ŵźŝ�ƾƯ�ǇŚŝ��í��æå�ƹ�ææ�����

ŤŞƯ� ƾƫŚŝźƛ� ƽŚƷ� ƶƯŚƳźŝ�źƧŹŚƯ� ƕƺƳ� Ūƴě� Śţ� ƽźǀĭŹŚƨŝ� źŝ� ƾƴ
�źţǇŚŝ�ƹ�ƶūƺţ�ƪŝŚƣ�ŢƟźƄǀě�ŚƯř�Ţſř�ƵŶƃ�ƁŹřżĭ�żǀƳ�ƾƿŚǀưǀƃƺǀŝ

� Żř� ƭřŒţ� ƵŵŚƠŤſř� ƢƿźƏ� Żř� ƶƧ� ƶĤƳō� ŻřAFP� �hCGƹ���Śƿ� Ʋſ
AFP�hCG�UE3�Ŷƿō�ƾƯ�ŢſŶŝ�ŚƸƳō�ƾƈǀŴƄţ�šŹŶƣ�Źŵ�Ʋſ�ƹ�

Ţſř�ƵŶƄƳ�ƪƇŚů�����
�ƽǇŚŝ�ƕƺǀƃ�ƮƛŹ�ƾƬƗŵŹřƹŵř�ƭŹŶƴſ�ƹ�Ʊƹřŵ�ƭŹŶƴſŹŵ��Ʊřźƿř���ƶŝ

� ŶſŹ� ƾƯ� źƔƳ�ƶƳƺĮƴƿř� ƽźǀĭ� ŹŚƨŝ� ŵŹƺƯ� Źŵ� ƾƸūƺţ� ƪŝŚƣ� ŠƘƫŚƐƯ
�ƱŚƸū� ƽŚƷŹƺƄƧ� ŜƬƛř� Źŵ� ƾưƸƯ� ŹŚǀƀŝ� ƵŚĮƿŚū� Żř� ƶƧ� ŚƸƃƹŹ

��Ţſř�ŹřŵŹƺųźŝ�ƕƺƳ�Ʋƿř�ƶŝ�ǈŤŞƯ�ƱřŵřŻƺƳ�Ŷƫƺţ�Żř�ƽźǀĮƄǀě�ƽřźŝ
Ţſř�ƶŤƟźĮƳ�šŹƺƇ�šǇǈŤųř��ƲǀǀƘţ�ƲưƋ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ƶƳŚǀƯ�

Ư� ƶŝ� ƍƺŝźƯ� ƩŚƯźƳ� źƿŵŚƤƯŚǀưǀƃƺǀŝ� ƽŚƷźƧŹŚƿ� ƾAFP� �hCG�ƹ�
UE3ƽŹřŵŹŚŝ� źƔƳ� ŵŹƺƯ�ƽŚƷ�ƶŤƠƷ�Źŵ��ŢǀƘưū�Źŵ�ƶƘƫŚƐƯ� ŵŹƺƯ�

�ŢǀſŚƀů�ƱřżǀƯŚƷźƧŹŚƯƽ�šǇǈŤųř�ƽřźŝ�ŚƸƿŹřŵŹŚŝ�ƩŚŝźƛ�Źŵ�ơƺƟ�
�ƾƯƹŻƺƯƹźƧ�šǇǈŤųř�ƍƺŝźƯŢſř�ƶŤƟźĭ�Źřźƣ�ƾŝŚƿŻŹř�ŵŹƺƯ����

��
ZÆ�Á��Á�{YÂ»���

ŹřŵŹŚŝ� ƱŚƳŻƽ� ƱŚŤſř� żĩźƯ� Żř� ƶĩ�ŚŝŹŷōƿƣźƄƳŚŬƾ�ŚƷźƸƃ� ƹƽ�
ŝ� ƶŝ� ŹřƺŬưƷǀŚƸƳŚŤſŹŚưƽźŞţ�ƿƯ� ƶƘūřźƯ� żƾŶƳŵźĩ���Żř� ƵŵŚƠŤſř� Śŝ

�ƽŚƷ�ƶŤƠƷ�Źŵ�ƹ�ŽźŤſŵ�Źŵ�ƱŚſō�ƽźǀĭ�ƶƳƺưƳ�ƁƹŹæê�ƾƫř�çå�
�ƽŹřŵŹŚŝŶƳŶƃ�Ƶŵřŵ�Ţĩźƃ�ƶƘƫŚƐƯ�Źŵ���ŎƗƺưŬƯèåå�ƍƺŝźƯ�ƶƳƺưƳ�

� ƽŹřŵŹŚŝ� ƞƬŤŴƯ� ƽŚƷ� ƶŤƠƷ� ƶŝ� ƶƘƫŚƐƯ� ŵŹƺƯŶƿŵźĭ� ƶǀƸţ� ��źƿŵŚƤƯ
ŚƷźĩŹŚƯƽŝ�ǀƃƺǀŚưƾƿƯ�ƶƘƫŚƐƯ�ŵŹƺ��ƁƹŹ�ƶŝ�Elisa��ŽŚſř�źŝ�ƶƧ

Ţſř�ƵŶƃ�ƾůřźƏ�ƾưƿżƳōƺƳƺưƿř�ƽźǀĭ�ƵŻřŶƳř��ŢǀƧ�Żř�ƵŵŚƠŤſř�Śŝ�á-
FETOPROTEINA, IEMA WELL (RADIM SpA-Via 

del Mare, Italia, Cat No: KP20IW)řźŝ�ƽ�AFP� �ĩǀ�Ţ
hCG IEMA WELL (RADIM SpA-Via del Mare, 

Italia, Cat No: KP141W) �řźŝƽ�hCG�� ƹEstriol 
unconjugated ELISA (IBL Immuno Biological 

Laboratories, Cat. No: bm52011)�řźŝƽźŤſř�ƿƛ� Ʃƺǀ�ź
ĩƺ�ƶĭƹĦƳ�ŢǀƧ�ƵŶƳŻŚſ�ŢƧźƃ�ƶƬǀſƺŝ�ƵŶƃ�ƶŗřŹř�ƁƹŹ�Śŝ�ƢŝŚƐƯ�ƹ

Ŷƃ�ƽźǀĭ�ƵŻřŶƳř����
�ƽřźŝ�ƵŶƃ�ƽźǀĭ�ƵŻřŶƳř�źƿŵŚƤƯæåå�ŹŚǀƘƯ�ƱřƺƴƗ�ƶŝ�Ʃƹř�ƶƳƺưƳ�

�źƿŵŚƤƯ�ƶŞſŚŰƯ�ƽřźŝ�ƾŞƀƳ�ƶƳŚǀƯ�ƩŚƯźƳƶƘƫŚƐƯ�ŵŹƺƯ�ŢǀƘưū�ŵŹƺƯ�
Ťſř�ŢƟźĭ�Źřźƣ�ƵŵŚƠ�źƿŵŚƤƯ�žĜſ�źƋƿƯ�ŜǀƶƳŚƏƺŝźƯ��ƶ�Żř�ƵŵŚƠŤſř�Śŝ�

Ŷƿŵźĭ� ƶŞſŚŰƯ� ƶƘƫŚƐƯ� Ʋƿř� ƾƏ� ƵŶƯō� ŢſŶŝ� ƶƳŚǀƯ� ŭƺƐſ� ��Ʋſ
ŵƺƿźě�Ʋƿźųō�ŻƹŹ�Ʋǀƫƹř�Ƣǀƣŵ�ƱŵźƧ�ƆŴƄƯ�Żř�ƵŵŚƠŤſř�Śŝ�ƽŹřŵŹŚŝê�

Ŷƃ� ƶŞſŚŰƯ� ƾƟřźĭƺƳƺſ� ƶŬǀŤƳ� ƢƿźƏ� Żř� Śƿ� �ř� ƭźƳ� Żř�ƽŹŚƯō� ŹřżƟ
Prisca (PRISCA, Prenatal Risk Calculation, 
TYPOLOG Software/GmbH, Hamburg, Germany)�

Ŷƃ� ƵŵŚƠŤſř� ƽŹŚƯō�šǇŚưŤůř� ƶŞſŚŰƯ� ƽřźŝ� ��ŪƿŚŤƳ� ŹřżƟř� ƭźƳ� Ʋƿř
Śǀưǀƃƺǀŝ�ƽŚƷźƧŹŚƯ�źƿŵŚƤƯ�ƽźǀĭ�ƵŻřŶƳř�Żř�ƪƇŚůƿ�ƶƳƺưƳ�źƷ�ƽřźŝ�ƾ
ů�źƿŵŚƤƯ�ƹ�ŶƴƧ�ƾƯ�ŜǀƧźţ�ŹŵŚƯ�Ʋſ�źƐų�Śŝ�řŹ�Ŝƀů�źŝ�řŹ�ƶƬƇŚ

ǈŤŝř� ƶƤŝŚſ� ŵƺūƹ� �ŹŵŚƯ� Ʊŵƺŝ� ƽŹŚĮǀſ� �ŹŵŚƯ� ƱŻƹ� �ŵřĦƳį�ƶŝ�
ǈŤŝř��ƾƬŞƣ�ƽŚƸƿŹřŵŹŚŝ�Źŵ�ƾƯƹŻƺţř�ƽŚƷ�ƽŶǀŗƺƬěƺƳōį�ŢŝŚƿŵ�ƶŝ�ŹŵŚƯ�

�šǇǈŤųř�Żř�Ʀƿ�źƷ�ƶŝ�Ʋǀƴū�ŌǈŤŝř�źƐų�ŢƿŚƸƳ�Źŵ�ƹ�ŮǀŰƈţ��

1. 5REHUWVRQLDQ�7UDQVORFDWLRQ 
2. Mental Retardation 
3. Screening Tests 
4. Multiple Of Median, MOM 
5. Late Menstrual Period (LMP) 
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ƾƯ�ƆŴƄƯ�řŹ�źƔƳ�ŵŹƺƯ�ŶƴƧ���ŹřżƟř�ƭźƳ�ŹŵźěƿŚĪƀ�Ɓźŝ�ƶƐƤƳæ�ƾŤŝŚŧ�
ř�ŵŹƺƯƾưƳ�Źřźƣ�ƵŵŚƠŤſ�ŵźǀĭƘƯ�ƶĪƬŝ��ǀźĮƫŚŝźƛ�ŹŚƽ�ê���ŢŞŨƯ�ƶŬǀŤƳ
ŝŷŚƧƾƶĩ�Ţſř�ŹřżƟř�ƭźƳ�Źŵ�ƵŶƃ�ƞƿźƘţ�Ƃǀě�Żř�šŹƺƈŝ�Źŵ��źƔƳ�

Ţſř�ƵŶƃ�ƶŤƟźĭ����
�ŵŹřƹŵř� ƭŹŶƴſ� ƹ� Ʊƹřŵ� ƭŹŶƴſ� ƽřźŝ� ŢŞŨƯ� ƩŚŝźƛ� ƽŚƸƿŹřŵŹŚŝ

� ƂƿŚƯŻō� ƭŚŬƳř� Ʊō� ŜƣŚƘŤƯ� ƹ� żŤƴſƺǀƴƯō� ƽřźŝƷǀźŞƿſřŶǀ�Ʊƺ
�žƳŚſŹƺƬƟŚū�Źŵƽř�ƿŚƟźŤƴŻƽçƹ�ƴĤưƷ�ǀƲ�ƾƴǀƴū�ŢǀſƺǀƴƯō�ŢƄƧ�

�Śŝ�ƾƨǀŤƳĥƺŤǀſ�ŵŹřŶƳŚŤſř�Ɓƹźŝ�ƾƯƹŻƺƯƹźƧ�šǇǈŤųř�ƆǀŴƄţ�ƹ
�ƁƹŹ�Żř�Ƶ�ŵŚƠŤſřGTG-BandingŶƳŶƃ�śŚŴŤƳř����

ƽŶǀŗƺƬěƺƳō� Ɩƿźſ� ƆǀŴƄţ� ŹƺƔƴƯ� ƶŝ��ƶŝ� ƍƺŝźƯ� ƽŚƷ
� ƽŚƸƯƹŻƺƯƹźƧçæ� ƹ�æí� ŵƹŶů�ê��è�ƖƿŚƯ� ƶƳƺưƳ� Żř� źŤǀƫ� ƾƬǀƯ�

� ŹŚưǀŝ�źƷ�ƽřźŝ�ƾƫŚſŹř�ƦǀţƺǀƴƯō�Żř�ƽŻŚƟźŤƴƿř�ƽŚƸƫƺƬſ�ƶǀƸţ�ƽřźŝ
ƾƴǀƴū�ƽŚƷ�ŢǀſƺǀƴƯōèŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�� �ŢǀſƺǀƴƯō�ƶǀƸţ�

�ƩŚưƗř�Śŝ�ƾƨǀŤƳĥƺŤǀſ�ŵŹřŶƳŚŤſř�ƽŚƸƃƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�ƽŻŚƟźŤƴƿř�ƽŚƷ
�ƾŗżū�šřźǀǀƜţ�æç��ŢƟźĭ�ƭŚŬƳř����

śƹźě�Żř�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�831B9��Śŝ�ƵŶƃ�ŹřŶƳŚƄƳFITC�é��ƶƧ
�Śŝ�ƾƇŚƈŤųř�ŹƺƐŝ21q22�ŵřŶƘţ�ƆǀŴƄţ�ƽřźŝ�ŵƺƃ�ƾƯ�ŶƿźŞǀƷ�
� ƵŹŚưƃ� ƭƹŻƺƯƹźƧçæ� śƹźě� Żř� ƹ�D18Z1�Śŝ� ƵŶƃ� ŹřŶƳŚƄƳ�

Rhodamine� ƭƹŻƺƯƹźƧ� ŵřŶƘţ� ƆǀŴƄţ� ƽřźŝ�æí�ƽƹŹźŝ�
ƾƴǀƴū�ƵŶƄƳ�Ƶŵřŵ�ŢƄƧ�ƽŚƷ�ŢǀſƺǀƴƯōƬŞƣ�ƵŶƃ�ƁŹřżĭ�ƁƹŹ�ƹ�ƾ�

�æè�Ŷƿŵźĭ�ƵŵŚƠŤſř�����
� ŵƹŶůæê�Ʀƃżě�Ǝſƺţ�ƾƫŚſŹř�ƦǀţƺǀƴƯō�ƖƿŚƯ� Żř� źŤǀƫ�ƾƬǀƯ�

ŪƫŚƘƯ�� ƽřźŝ��Śŝ� ƾƯƹŻƺƯƹźƧ� šǇǈŤųř� Ŷƫƺţ� Żř� Ƃǀě� ƆǀŴƄţ
ƹźŝ� ŚƸƯŻƺƯƹźƧ� ƶƘƫŚƐƯ� ƹ�ŢǀſƺǀƴƯō�ŢƄƧ� Żř� ƵŵŚƠŤſř�ƁGTG-

Banding�Ŷƃ�ƵŵŚƠŤſř���ƾƴǀƴū�ƽŚƷ�ŢǀſƺǀƴƯō�ƽŹƹō�Ɩưū��ŢƄƧ
�Ŷƃ� ƭŚŬƳř�ƾƨǀŤƳĥƺŤǀſ� ŵŹřŶƳŚŤſř�ƽŚƸƃƹŹ�ŽŚſř� źŝ� ŚƸƯǇ� ƶǀƸţ� ƹ

�æè� ��� ƶƬƇŚů�ŪƿŚŤƳ� żǀƫŚƳō� ƶƳŚĭřŶū� ŹƺƏ� ƶŝŝ�ŽŚƴƃŹŚƧ� ƶſ� ƶƬǀſƺ
Ŷƿŵźĭ�ŢŞŧ�ƹ�ƭŚŬƳř�ƞƬŤŴƯ���Żř�ƵŶƯō�Ţſŵ�ƶŝ�ƽŚƷ�Ƶŵřŵ�ŢƿŚƸƳ�Źŵ

�ƶƬǀſƹ�ƶŝ�ƶƘƫŚƐƯ�ƾƠǀƇƺţ�ƽŹŚƯō�ƽŚƷ�ƁƹŹ��ƾƳřƹřźƟ���ƹ�ŶƇŹŵ�
�ƲǀĮƳŚǀƯtŹŚǀƘƯ�ƝřźŰƳř�� ��ƽŚƧ� ŹƹŸŬƯ� ƱƺƯŻō� ƹƿ� Ś��Ƣǀƣŵ� ƱƺƯŻō

�ƪƤŤƀƯ� ƽŚƸƷƹźĭ� ƽřźŝ� ƲǀĮƳŚǀƯ� šƹŚƠţ� ƱƺƯŻō� ƹ� źƄǀƟ
�ANOVA� �Żř� ƵŵŚƠŤſř� Śŝ� ƹ� ƽŹŚƯō� ŹřżƟř� ƭźƳ�SPSS.13�ŵŹƺƯ�

ŢƟźĭ�Źřźƣ�ƽŹŚƯō�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ƹ�ƾſŹźŝ���ŹřŶƤƯ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ
P�Żř�źŤưƧ�ê���ŻřźƔƳŶƿŵźĭ�ƾƤƬţ�Źřŵ�ƾƴƘƯ�ƽŹŚƯō�����
��

ZÅ�Äf§ZË��
�ƲǀĮƳŚǀƯ�ƾƴſ�ƶƘƫŚƐƯ�ŵŹƺƯ�ŢǀƘưūéì�ê�t�ææ�çê�Źŵ� �ƩŚſ�

�Ʊƹřŵ�ƭŹŶƴſ�ƽřźŝ�ŢŞŨƯ�ƩŚŝźƛ�ŢǀƘưūíí�ì�t�ëç�èå�Źŵ��ƩŚſ�
ǀƘưū�ŵŹřƹŵř�ƭŹŶƴſ�ƽřźŝ�ŢŞŨƯ�ƩŚŝźƛ�Ţçë�é�t�åå�èå�ƹ�ƩŚſ�

�ƾƠƴƯ�ƩŚŝźƛ�ŢǀƘưū�ƽřźŝéê�ê�t�ì�çéŵƺŝ�ƩŚſ�� ��ŪƿŚŤƳ�ƾſŹźŝ
�ƽŚƸƷƹźĭ�Źŵ�ƾƴſ�ƲǀĮƳŚǀƯ�šƹŚƠţ�ƶƧ�ŵřŵ�ƱŚƄƳ�ƽŹŚƯō�ƽŚƸƳƺƯŻō

�ŶƃŚŝ�ƾưƳ�Źřŵ�ƾƴƘƯ�ƽŹŚƯō�ƑŚŰƫ�Żř�ƶƘƫŚƐƯ�ŵŹƺƯ�ìç�åP=����ŪƿŚŤƳ
�ŵƹŶů�ƶƘƫŚƐƯ�Żř�ƪƇŚůæååŝ�Ʃƹř�ƶƳƺưƳ��ƍƺŝźƯ�ƶƳŚǀƯ�ƶŞſŚŰƯ�ƽřź

�ƽŚƷźƧŹŚƯ�ƶŝř�Źŵ�źƔƳ�ŵŹƺƯƿſŹźŝ�Ʋƾ�ŢƟźĭ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ��
ƩƹŶū�Źŵ�ƵŶƃ�ƶŞſŚŰƯ�ƶƳŚǀƯ�ŭƺƐſ��æ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ����

�ƵŻřŶƳř� źƿŵŚƤƯ�ƽƹŹźŝ�ƽŹřŵŹŚŝ�Ʋſ�źŧř� Ʊŵźŝ�Ʋǀŝ� Żř� ŹƺƔƴƯ� ƶŝ
��ǈŤŞƯ�ƹ�ƮƫŚſ�ƽŚƸƿŹřŵŹŚŝ�ƶƀƿŚƤƯ�ƱŚƨƯř�ƱŶƃ�ƮƷřźƟ�ƹ�ƵŶƃ�ƽźǀĭ

�ƱřżǀƯźƋƿƯ�ŜǀƶƳŚ�ƮǀƀƤţ�ƢƿźƏ�Żř�ƵŶƯō�ŢſŶŝ�źƿŵŚƤƯ�Żř�Ʀƿ�źƷ�
�źŝ�ƵŶƃ�ƽźǀĭ�ƵŻřŶƳř�ƽŚƷźƧŹŚƯ�Żř�ƦƿźƷ�ƽřźŝ�ƵŶƯō�ŢſŶŝ�ŹřŶƤƯ

Ŷƿŵźĭ�ƶŞſŚŰƯ�ƽŹřŵŹŚŝ�ƶŤƠƷ�ƱŚưƷ�ƶŝ�ƍƺŝźƯ�ƶƳŚǀƯ�ŹřŶƤƯ��źƋřƿ�Ŝ
ƯǀƶƳŚ�Ɓƹźŝ� ƵŶƃ� ƶŞſŚŰƯ��ơƺƟŹŵ� ŹřżƟř� ƭźƳ�źěƿŚĪƀ�ƽřźŝ�ƘţǀǀƲ�

�ŵŹřƹŵř�ƹ�Ʊƹřŵ�ƽŚƸƯŹŶƴſ�Żƹźŝ�źƐųƶŝ�ƶŤƟźĭ�ŹŚĩ�Ŷƃ���ƕƺưŬƯ�Żř
èåå��ƶƘƫŚƐƯ�ŵŹƺƯ�ƶƳƺưƳ�çæ�ƶƳƺưƳ��ìŶƇ�Źŵ����ƹ�Ʊƹřŵ�ƭŹŶƴſ�ƽřźŝ
î�ƶƳƺưƳ��èŶƇŹŵ����Ƶŵřŵ�ƆǀŴƄţ�ŢŞŨƯ�ƩŚŝźƛ�ŵŹřƹŵř�ƭƹŹŶƴſ�ƽřźŝ

ŶƳŶƃ����
�ƲǀŗŚě�źƿŵŚƤƯAFP�ƹ�UE3�ƽǇŚŝ�ŭƺƐſ�ƵřźưƷ�ƶŝ�hCG�Źŵ�

Ŷƃ�ƵŶƷŚƄƯ�Ʊƹřŵ�ƭŹŶƴſ��ŵŚƤƯ�Ʊƹřŵ�ƭŹŶƴſ�ƪŨƯ�ŵŹřƹŵř�ƭŹŶƴſ�Źŵ�źƿ
�ƲǀŗŚěAFP�ƹ�UE3�Ʊƹřŵ�ƭƹŹŶƴſ�Ɲǈų�źŝ�Ʋƨǀƫ��Ŷƿŵźĭ�ƶƔůǈƯ�

�źƿŵŚƤƯ�ŵŹřƹŵř�ƭŹŶƴſ�ŹŵhCG�ŵřŵ�ƱŚƄƳ�ƂƷŚƧ�żǀƳ���ƩƹŶūç�����
�Żřæî�żŤƴſƺǀƴƯō�ƭŚŬƳř��Ʊƹřŵ�ƭŹŶƴſ�ƽřźŝ�ŢŞŨƯ�ƩŚŝźƛ�ƽŹřŵŹŚŝ�

� ƁƹŹ� Żř� ƵŵŚƠŤſř� ƹƷǀźƿſřŶǀ� ŚūŹŵ� Ʊƺ�śƹźě� Żř� ƵŵŚƠŤſř� Śŝ
� ƭƹŻƺƯƹźƧ� ƾƇŚƈŤųřçæǀƴū� ŌǈŤŝř� ��ƶſ� Źŵ� Ʊƹřŵ� ƭŹŶƴſ� ƶŝ� Ʋ

ŢƟźĭ� Źřźƣ� ŶǀƿŎţ� ŵŹƺƯ� ƽŹřŵŹŚŝ� ��ƁƹŹ� Śŝ� ƱŚƯżưƷƷǀźŞƿſřŶǀ�Ʊƺ
� ŚūŹŵ�ƽŚƸƃƹŹ� Żř� ƵŵŚƠŤſř� Śŝ� ƶƳƺưƳ� źƷ� Źŵ� ƾƯƹŻƺƯƹźƧ� ŜǀƧźţ

�ƹŵ�ĚƿŚţƺƿŹŚƧ� ƹ�ŢƟźĭ� Źřźƣ� ƶƘƫŚƐƯ� ŵŹƺƯ�ƾƨǀŤƳĥƺŤǀſ� ŵŹřŶƳŚŤſř
�šŹƺƇ�ƶŝ�ƶƳƺưƳ47,XY, +21�šŹƺƇ�ƶŝ�ƶƳƺưƳ�Ʀƿ�ƹ�47,XX, 

+21���ƪƨƃæ��ŵ�ƹŶƳŶƃ�Ƶŵřŵ�ƆǀŴƄţ�ƩŚƯźƳ�ŵŹřƺƯ�ƶǀƤŝ�Ź���ƪƨƃ
çƦƿ��ƺƬſ�Ʃ�Żř�ƵŶƃ�ƶǀƸţ�ƽŻŚƟźŤƴƿř�ǈŤŞƯ�Ʋǀƴū�ƽŚƷ�ŢǀſƺǀƴƯō�ƶŝ�

ƾƯ�ƱŚƄƳ� řŹ�Ʊƹřŵ� ƭŹŶƴſ��ƭƹŻƺƯƹźƧ�ƾƇŚƈŤųř�śƹźě� Śŝ� ƶƧ�ŶƷŵ
� ƵŹŚưƃçæŢſř� ƵŶƃ� ŶƿźŞǀƷ�� ��ƩƺƬſ�ƽƹŹźŝ� ƩŚƴĮǀſ� ƶſ� ŵƺūƹ
źĮƳŚƿŚưƳ�ŵƺūƹ�ƭƹŻƺƯƹźƧ�Żř�ƶŴƀƳ�ƶſ�çæơƺƟ�ƩƺƬſ�Źŵ�ſř�Ţ��

�ƵŹŚưƃ�ŹŚưǀŝçåí�ƾƯƹżƿźţ�ƶŝ�ǈŤŞƯ�ŵřŻƺƳ�ƾƬŞƣ�ƽŹřŵŹŚŝ�Źŵ�ƶƧ�çæ�ƶŝ�
�ƵŶƃ�Ƶŵřŵ�ƆǀŴƄţ�ŢŞŨƯ�ƩŚŝźƛ�żǀƳ�źǀųř�ƽŹřŵŹŚŝ�Źŵ�ŵƺŝ�ƵŵŹƹō�ŚǀƳŵ

Ţſř� ��ƹ�Ŷƫƺţ�Żř�Ƃǀě�ƆǀŴƄţ�ƭŚŬƳřƾě��ŵřŻƺƳ�Ŷƫƺţ�ƽŶƘŝ�ƽźǀĭ
ŵƺưƳ�ŶǀƿŎţ� řŹ�ơƺƟ�ƽŹřŵŹŚŝ�Źŵ�ƩŚƯźƳ� ��ƽŹřŵŹŚŝ�ƹŵ�īźƯ�ƶŝ�ƾƸŤƴƯ

ƳŶƃ� ƾưůŹ� ƪųřŵŢƟŚƿ� ƶưţŚų� ƽŹřŵŹŚŝ� ƲƿŹřżſ� ƪưƗ� Śŝ� ƶƧ� Ŷ��
ƽźĮƿŵ�ƽŹřŵŹŚŝ�ŻƹŹ�Ʀƿ�ƵŶƃ�ŶƫƺŤƯ�Ʋǀƴū�ƾƫƹ�ŢƟŚƿ�ƶƯřŵř�ŚƸŤƳř�Śţ�

ŵƺưƳ�šƺƟ�Ŷƫƺţ�Żř�ŶƘŝ���ƪƇŚů�ƾƗǈƏř�ơƺƟ�ŵřŻƺƳ�šƺƟ�ŢƬƗ�Żř
ŶƄƳ��ŶƿŵźĮƳ�ƵŶƷŚƄƯ�ƽŵŹƺƯ�ŚƸƿŹřŵŹŚŝ�ƶǀƤŝ�Źŵ���Żřèåå�ŵŹƺƯ�ƶƳƺưƳ�

�ƶƘƫŚƐƯîƩŚŝźƛ�ŵŹřƹŵř�ƭŹŶƴſ�ƽřźŝ�ƽŹřŵŹŚŝ��Ƶŵřŵ�ƆǀŴƄţ�ŢŞŨƯ�
ŶƳŶƃ���ƁƹŹ�ƹŵ�źƷ�ƶƬǀſƺŝ�ơƺƟ�ƽŚƷ�ƽŹřŵŹŚŝ�ƾſŹźŝƷǀźŞƿſřŶǀ�Ʊƺ
ŚūŹŵ�ƽŚƷ�ŢǀſƺǀƴƯō�Żř�ƵŵŚƠŤſř�Śŝ�ƾƨǀŤƳĥƺŤǀſ�ŵŹřŶƳŚŤſř�ƁƹŹ�ƹ�
ƾƴǀƴū�ŶƳŶƃ�Ƶŵřŵ�ƆǀŴƄţ�ƩŚƯźƳ�Ʋǀƴū�Ŷūřƹ����Żřî�ơƺƟ�ƶƳƺưƳ�ç�

�ƽǇŚŝ�ƽŚƸƿŹřŵŹŚŝ�ƶŝ�ƍƺŝźƯ�ƶƳƺưƳèê�ƹ�ƩŚſ�ì�źƿŻ�ƶƳƺưƳ�èê�ƩŚſ�
ŶƳŵƺŝ��ƽŹŚƯō�ƽŚƸƳƺƯŻō�ŪƿŚŤƳ�ƱřŹŵŚƯ�ƱŻƹ�Ʋǀŝ�ƽŹřŵ�ƾƴƘƯ� ƶƐŝřŹ�

�ƹ�ƾƬǀƯŚƟ�źǀƛ�ƹ�ƾƬǀƯŚƟ�ũřƹŵŻř�ƹ�Ʋǀƴū�Ţǀƀƴū��ŵřŻƺƳ�ƱŻƹ��ŹřŵŹŚŝ
ŵřŶƳ�ƱŚƄƳ�ƽŹřŵŹŚŝ�Ʊŵƺŝ�ŢŞŨƯ�ƩŚŝźƛ�Śŝ�Ʋǀƴū�īźƯ����

1. Cut-off level 
2. Interphasse Fluorescence In Situ Hybridisation (Interphase FISH) 
3. Uncultured amniocytes 
4. Fluorescein Iso-Thio-Cyanate 
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�Ʀƿ� ŵřźƟř� ƪƧ� ƱƺƯŻō� Żř� Ţſř� šŹŚŞƗ� �ƾŤǀƘưū� ƽźĮƫŚŝźƛ
�Żř�ƽźŤƄǀŝ�źƐų�ƉźƘƯ�Źŵ�ƶƧ�ƽŵřźƟř�ƾŗŚſŚƴƃ�ŹƺƔƴƯ�ƶŝ�ŢǀƘưū

ŶƴŤƀƷ�ƽŹŚưǀŝ�Ʀƿ�ƶŝ�ǈŤŝř�ƽŚƸƃƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�ƱřƺŤŝ�Ʊō�ŜƣŚƘŤƯ�Śţ�
ŵƺưƳ� ƭřŶƣř� ƾƘƐƣ� ƆǀŴƄţ� ƶŝ� ŢŞƀƳ� źŤƤǀƣŵ� ��ƪŝŚƣ� ƁƹŹ� Ʋƿř

�ƽŚƸƿŹŚưǀŝ� ƕřƺƳř� ƶưƷ� ŵŹƺƯ� Źŵ�ƽźǀĭŹŚƨŝ�ƶƧ� řźģ� �ŢƀǀƳ�ƾƨǀŤƳĥ
ŵŹřŵ� ŵƺūƹ� ŚƸƳō� Żř� ƵŵŚƠŤſř�ƱŚƨƯř�ƢƤŰţ�ƽřźŝ�ƾƇŚų�ƍƹźƃ� �Żř�

ƶƨƴƿř� ƶƬưū��ǈƯŚƧ� ƽŹŚưǀŝƘţ�ƞƿź�ƪŝŚƣ� ƾƳřƹřźƟ� Żř� �ŶƃŚŝ� ƵŶƃ�
�ƶŤƃřŵ�ŵƺūƹ�Ʊō�ƭŚĮƴƷŵƹŻ�ƆǀŴƄţ�ƱŚƨƯř��ŶƃŚŝ�ŹřŵŹƺųźŝ�ƾƸūƺţ

� �ŶƃŚŝśřƺū�ƱřżǀƯ�ƽŚƷ�ƲǀƿŚě�ƁƹŹ�śŷŚƧ�ƾƠƴƯ� ƹ�śŷŚƧ�ŢŞŨƯ�
�ŶƃŚŝ�ů�Żř�ƁƹŹ�Ʊŵƺŝ�ƾƇŚƈŤųř�ƹ�ŢǀſŚƀƫƺŞƣ�ƪŝŚƣƾ��ŹřŵŹƺųźŝ
ŶƃŚŝ� �ŶƃŚŝ�Ţưǀƣ�ƱřŻŹř� ƹ� ��ƽŚƸƿŹŚưǀŝ� Żř�ƽŹŚǀƀŝ� ƶģźĭř�ƲƿřźŝŚƴŝ

�ƁŻŹř�ƶƧ�ŶƴŤƀƷ�ŹŵŚƳ�ƽŹŶƤŝ�ƾƫƹ�ŶƴŤƀƷ�ƵŶƃ�ƞƿźƘţ�ǂƯŚƧ�ƾƨǀŤƳĥ
ŶƳŹřŶƳ� řŹ� ƽźĮƫŚŝźƛ� ��Ʀƿ� ƽřźŝ� ƽźĮƫŚŝźƛ� ƾƳŚƯŻ� źĮƿŵ� ƽƺſ� Żř

ţ� ƱŚƨƯř� ƶƧ� ŵƺŝ� ŶƷřƺų� ŶƴưƃŻŹř� ƾƨǀŤƳĥ� ƽŹŚưǀŝ�Ɩƣƺưŝ�ƆǀŴƄ
ŶƃŚŝ� ƶŤƃřŵ� ŵƺūƹ�Ʊō�Ŷƫƺţ� Żř�ŶƘŝ� ƶƬƇŚƟǈŝ� Śƿ� Ŷƫƺţ� Żř�Ƃǀě�Źŵ� �

ƫŚůƾƀŝ�ŵŹƺƯ�Źŵ�ƶĩ�ǀŹŚƽŝ�Żř�ǀŹŚưƿŚƸƽ�ĥŤƳǀĪƾƴģ�ǀƳŚĪƯř�Ʋƾ�ŵƺūƹ�
ŵŹřŶƳ����

ţ�ƮƸƯ�ƪƯřƺƗ� Żř�ƾƨƿŚ�Żř�ŮǀŰƇ�źǀƀƠţ�Ʀƿ� ƶŗřŹř� Źŵ� ŹřŸĭźǀŧ
Ţſř� ƽŹřŵŹŚŝ� Ʋſ� Ƣǀƣŵ� ƲǀǀƘţ� � ƽźĮƫŚŝźƛ� ŪƿŚŤƳ� ��Ʋſ� ƶƧ� řźģ

ţ� Źŵ� ƽŹřŵŹŚŝ�ƶŝ� ƶƘƫŚƐƯ� Źŵ� ƵŵŚƠŤſř� ŵŹƺƯ� ƽŚƷźƧŹŚƯ� źƿŵŚƤƯ� ƪƿŶŞ
�źƿŵŚƤƯźƋƿƯ�ŜǀƶƳŚŵŹřŵ�ƮǀƤŤƀƯ�źǀŧŎţ���Zeitune �ƱřŹŚƨưƷ�ƹ��æé��

�ƽŹřŵŹŚŝ� Ʋſ� ƂŬƴſ� ƽŚƴŞƯ� ƱřƺƴƗ� ƶŝ� řŹ� ƾĭŶƗŚƣ� ƕƹźƃ� ƱŚƯŻ
� ƶƧ� ƾţŹƺƇ� Źŵ� �ŶƴƴƧ� ƾƯ� ŵŚƸƴƄǀě� ƶƧ� ƽř� ƶƘƫŚƐƯ� ŹŵBenn�ƹ�

�ƱřŹŚƨưƷ�æê��ƴĤưƷ�ƹǀ�ƲAittken�ƹ�Crossley��è���ŶƳŵřŵ�ƭŚŬƳř
�ƶƬǀſƺŝ� ƽŹřŵŹŚŝ� Ʋſ� ƲǀǀƘţ� Śŝ� ƶƧ� ŶƳŶǀſŹ� ƶŬǀŤƳ� Ʋƿř� ƶŝ
�ŻŚǀƳ�Ʊƹřŵ�ƭŹŶƴſ�ƆǀŴƄţ�ƽřźŝ�ƶƧ�ƽŵřźƟř�ŵřŶƘţ��ƾƟřźĭƺƳƺſřźŤƫƹř

Ɨ� Źŵ�ŶƴƧ�ƾƯ� řŶǀě�ƂƷŚƧ�ŶƴƴƧ�ƾƯ� řŶǀě� żŤƴſƺǀƴƯō� ƶŝǀ�ƶƧ�ƩŚů�Ʋ
ƾƯ�ŵƺŞƸŝ�ƾŤů�ƹ�ƒƠů�ƾƈǀŴƄţ�ƽŚƷ�ŢŞƀƳ�ŶƴŝŚƿ���źƋŚů�ƶƘƫŚƐƯ

�ƵŵŚƠŤſř�ƶƧ�ŶƷŵ�ƾƯ�ƱŚƄƳŹŚţ�Żřƿ�ƽřźŝ�ƶƳŚƷŚƯ�šŵŚƗ�Ʋƿźųō�ƕƹźƃ�Ų
�ŜſŚƴƯ�ƾƫŚưŤůř�ƽŚƷŚƐų�ƪǀƫŵ� ƶŝ�ƽźǀĭ� ƶƳƺưƳ�ƱŚƯŻ�ƱŵźƧ�ƲǀƘƯ

�ƾƟřźĭƺƳƺſřźŤƫƹř�Żř�ŶƿŚŝ�ƹ�ŢƀǀƳřźŝƽŵƺƃ�ƵŵŚƠŤſř�ŹŚƧ�Ʋƿř�����
ƾƯƹżƿźţ� ƶƳƺĮģ� ƶƨƴƿř�źŝ� ƾƴǀƴū� ƽŚƷ�� ƽƹŹƯźſ� ŭƺƐſƾ�

ŚƷźĩŹŚƯƽ�ƾŗŚǀưǀƃƺǀŝ��ŵŹƺƯſŹźŝƾř�Źŵ�ƿ�Ʋ�ƶƘƫŚƐƯţŚƳŹřŸĭ�ƾƯ�źǀŧ�Ŷ
�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ�ŚƯř��ŢƀǀƳ�ƭƺƬƘƯơƺƟ�ŵřƺƯ�ŢƠū�Śƿ�Ʋǀƴū�Ǝſƺţ�

ƾƯ� ƶŤųŚſ�ƾƯ� Ƶŵřŵ� ƩŚưŤůř� �ŶƳƺƃ�ƾƯƹżƿźţ� ƶƧ� ŵƺƃ��ƹ� ƾŤƟŚŝ� ƽŚƷ

�ƦǀƳŚĭŹř�šřźǀǀƜţŻř�ƪƇŚůŶƴƴƧ�ƾƯ�ŚƠƿř�řŹ�ƾƄƤƳ�ƶƐŝřŹ�Ʋƿř�Źŵ�Ʊō�� �
ƺŤƟ�ŚƠƫō��ƶƬǀſƺŝ�ƩƺƿźŤſř��ŵƺƃ�ƾƯ�ƶŤųŚſ�ƾƴǀƴū�ŶŞƧ�ƶƬǀſƺŝ�ƲǀŘţƹźě

ƺǀƬƧ� ơƺƟ� ŵŶƛ� ƹ� ŢƠū� ƹ� ŶŞƧ� �Ʋǀƴū� ƽhCG�ŢƠū� ƶƬǀſƺŝ�
�ŵƺƃ�ƾƯ�ƶŤųŚſ�æë����

�Śŝì�ŵƹŶů��ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ƪƇŚů�ŢŞŨƯ�ƩŚŝźƛ�ŵřźƟř�ŶƇŹŵ�ëé�
�ƾŗŚſŚƴƃ�ƶƘƫŚƐƯ�ŵŹƺƯ�ŢǀƘưū�Źŵ�ǈŤŞƯ�ƽŚƷ�Ʋǀƴū�ƶǀƬƧ�Żř�ŶƇŹŵ

ŶƳŶƃ���ƆǀŴƄţ�šŹŶƣ�Ŝǀţźţ�ƲǀưƷ�ƶŝ�ƹ�ŢŞŨƯ�ƩŚŝźƛ�ŵřźƟř�ƱřżǀƯ
ŝ� ƱřŹŵŚƯ�Ʋſ�ƂƿřżƟř� Śŝ�ƽźĮƫŚŝźƛ�ƁƹŹƾƯ�ƂƿřżƟř� ŹřŵŹŚ��ƶƧ�ŶŝŚƿ

�Ʊƹřŵ�ƭŹŶƴſ�ƕƺǀƃ�ƹ�źƐų�ƩŚưŤůř�ƶŞſŚŰƯ�Źŵ�ŹŵŚƯ�Ʋſ�ŢǀưƷř�Ʋƿř
ƾƯ�ƱŚƄƳ�řŹ�ŶƷŵ����ƢǀƤŰţ�Ʋƿř�Źŵ�ƶƘƫŚƐƯ�ŵŹƺƯ�ŢǀƘưū�ŹŵƯǀĮƳŚǀƲ�

ƾƴſƳřŹŵŚƯ�ƾŶƳŶƃ�ƶŤųŚƴƃ�ŢŞŨƯ�ƩŚŝźƛ�ƶĩ��ìè�ê�t�ææ�çê�Źŵ�ƶƧ�
�Śŝ�ƶƀƿŚƤƯƯǀĮƳŚǀƲƲǀƿŚě�šŚƘƫŚƐƯ�źƿŚſ�ƾƴſ��ŶƃŚŝ�ƾƯ�źţ���Wasant�
�ƱřŹŚƨưƷ�ƹ�æì��ƶƘƫŚƐƯ�Źŵ��Źŵ�ƶƧ�ƽřŹŵ�ŶƳŵřŵ�ƭŚŬƳř�ŵŹƺƯ�ƲǀưƷ��ŶƇ

�ŢŞŨƯ� ƩŚŝźƛ� ŵřźƟř� Żř� ƽźţǇŚŝ�è�æëŶƇŹŵ�� ��ƆǀŴƄţ� Ţƣŵ� ƹ
��ŶƳŵźƧ�ƁŹřżĭ�řŹ�ƽźŤƄǀŝŚƯř�éå�ëå�ƶƘƫŚƐƯ�ŵŹƺƯ�ŵřźƟř�Żř�ŶƇŹŵ�

� Żř� źŤƄǀŝ� Ʋſ� ƽřŹřŵèêŶƳŵƺŝ� ƩŚſ�� �� ƲǀƴĤưƷWenstrom�ƹ�
� ƱřŹŚƨưƷ�æí� �Ɵř� Żř� ƽźţǇŚŝ� ŶƇŹŵ�Ţƣŵ� ƹ� ŢŞŨƯ� ƩŚŝźƛ� ŵřź

�ƎſƺŤƯ�ƾƫƹ�ŶƳŵźƧ�ƁŹřżĭ�ŵƺų�ƶƘƫŚƐƯ�Źŵ� řŹ�ƽźŤƄǀŝ�ƆǀŴƄţ
�ŵƹŶů�Źŵ�ŚƸƳō�ƶƘƫŚƐƯ�Źŵ�ŹřŵŹŚŝ�ƱřŹŵŚƯ�ƲſèíŢſř�Ƶŵƺŝ�ƩŚſ����Ʋƿř

�ŵŹƺƯ�ŢƘưū�Źŵ�ƽŹřŵŹŚŝ�Ʋſ�ƎſƺŤƯ�Ʊŵƺŝ�ƲǀƿŚě�źĮƳŚƄƳ�šƹŚƠţ
ƾƯ�ŚƯ�ƶƘƫŚƐƯ�ŶƃŚŝ��ǈƯŚƧ�šƹŚƠţ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ƲǀƴĤưƷ�ƽŹřŵ�ƾƴƘƯ�

ǀƯ�Ʋǀŝ�ƹŵ�źƷ�ƽřźŝ�ŢŞŨƯ�ƩŚŝźƛ�ŵřźƟř�Śŝ�ƾƠƴƯ�ƩŚŝźƛ�ŵřźƟř�ƾƴſ�ƲǀĮƳŚ
�ƾƯƹżƿźţ�ƽŶǀŗƺƬěƺƳō�ƕƺƳæí�ƹ�æè�ƵŶƷŚƄƯ�Ʋƿř�ƶƧ�Ŷƿŵźĭ�ƵŶƷŚƄƯ�

ţ� żǀƳŚ�ƽƹŹźŝ� ƽŹřŵŹŚŝ� Ʋǀů� Źŵ� ƱřŹŵŚƯ� Ʋſ� źǀŧŎţ� źŝ� ƽźĮƿŵ� Ŷǀƿ
ǈŤŝř�źƐų�ƂƿřżƟřƽŶƃŚŝ�ƾƯ�ŚƷ�ƽŶǀŗƺƬěƺƳō�ƕřƺƳř�ƶŝ�Ʋǀƴū�����

�Żř�ƶģźĭèååŹźŝ�ŵŹƺƯ�ƽŹřŵŹŚŝ��Żř�ƾƨƿ�ƎƤƟ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ƾſ
�Źŵ�ƶƧ�ŵƺŝ�Ʊƹřŵ�ƭŹŶƴſ�ƶŝ�ǈŤŞƯ�ŵřŻƺƳ�Ʀƿ�Ŷƫƺţ�ƶƤŝŚſ�ƽřŹřŵ�ƱřŹŵŚƯ
��Ŷƃ�Ƶŵřŵ�ƆǀŴƄţ�ŢŞŨƯ�ƩŚŝźƛ�ƱřƺƴƗ�ƶŝ�ƵŶƯō�ƪưƗ�ƶŝ�šŚƄƿŚƯŻō

ŚƯř�Żƹźŝ�źƐų�ƂƿřżƟř�ŶƿŒƯ�żǀƳ�ƾƬŞƣ�šŚƘƫŚƐƯ�Żř�ƵŶƃ�ƁŹřżĭ�ŪƿŚŤƳ�
ř�ŶƇŹŵ�Ʀƿ�ŵƹŶů�ƶŝ�ƾƳřŹŵŚƯ�Ʋǀƴģ�Źŵ��ŚƷ�ƽŶǀŗƺƬěƺƳō�Ţſ�æî������

�źǀǀƜţ�źƿŵŚƤƯ�ƶƧ�Ţſř�Ʊō�Żř�ƾƧŚů�ƵŶƃ�ƁŹřżĭ�ƾưƬƗ�ŪƿŚŤƳ
�řźŤţ�ƲƬǀŤƯ�Ʊĥ�ƽřźŝ�ƶƧ�ƽŹřŵŹŚŝ�ƱřŹŵŚƯ�Ʊƺų�ƭźſ�Źŵ�šǇƺƟ�ƶŤƟŚƿ

�ŻŚŤƧƹŵŹ�šǇƺƟ�ƹŹŶǀƷ(MTHFR)�ŻŚŤƧƹŵŹ�ŻŚŤŤƴǀſ�ƲǀƳƺǀŤƯ�Ʊĥ�ƹ�
(MTRR)�ƽŹřŶƿŚěŚƳ� ŶƳŹřŵ� ŢƳŚţƺƯ� šƺĮƿŻƺưƷ� ŢƫŚů�

ŻƺƯƹźĩ�ơźƠţ�ƭŶƗ�ƕƺƣƹ�ƹ�ƾƯƹŻƺƯƹźƧ�ŶƴƧ�ƾƯ�ŶƿŶƄţ�řŹ�ƾƯƹ�çå�
�ƹçæ����

��
��

�������������µÁ|m���ƶƳŚǀƯ�źƿŵŚƤƯ�MS-AFP(ng/ml)��MS-hCG(IU/L)�ƹ�MS-UE3(ng/ml)�ƽŹřŵŹŚŝ�ƞƬŤŴƯ�ƽŚƷ�ƶŤƠƷ�Źŵ���
 �� �� ������ �� �� 

MS-AFP ì�çæ  èå î�èè  î�éæ  è�éì  î�êì  
MS-hCG èíåå èéëê çíèê çèíå æçëå �� 
MS-UE3 åí�æ  ìë�æ  éå�ç  åê�è  ìî�è  �� 

��
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� Ã�Z¼�� µÁ|m��� ƲǀĮƳŚǀƯ�MOM� ƶŝ� ƍƺŝźƯ�AFP� �hCG� ƹ�UE3�Źŵ�
ŵŹřƹŵř�ƹ�Ʊƹřŵ�ƭŹŶƴſ�ƽřźŝ�ŢŞŨƯ�ƩŚŝźƛ�ƽŚƸƿŹřŵŹŚŝ���

��AFP hCG��UE3��
½ÁY{�¹Á�|À���íçé�å��ëæë�è��ííè�å��
{�YÁ{Y�¹Á�|À���íçí�å��èéê�å��êìæ�å��

��

��
 

�¶°������ĚƿŚţƺƿŹŚƧ�Śŝ�Ʊƹřŵ�ƭŹŶƴſ�ƶŝ�ǈŤŞƯ�Ʋǀƴū�ƾƯƹŻƺƯƹźƧ�ŜǀƧźţ��47, 
XX, + 21 

 

 
 

�¶°�����śƹźě�Śŝ�ƵŶƃ�ŶƿźŞǀƷ�ƾƴǀƴū�ŢǀſƺǀƴƯō�Żř�ƵŶƃ�ƶǀƸţ�ƽŻŚƟźŤƴƿř�ƩƺƬſ
�ƵŹŚưƃ�ƭƹŻƺƯƹźƧ�ƾƇŚƈŤųřçæ��

 
��

ƾƯ�ơƺƟ�šřŶƷŚƄƯ�ƶŝ�ƶūƺţ�Śŝ��ƶƧ�ŵźƧ�ƽźǀĭ�ƶŬǀŤƳ�Ʋǀƴģ�Ʊřƺţ
�ƪǀƯŚƟ�Ʀƿ� Źŵ� źĮƿŵ�ƪƀƳ� ƶŝ�ƾƬƀƳ� Żř�ơƺƟ�ŢƳŚţƺƯ�ƽŚƸƳĥ�ƩŚƤŤƳř

ƽŶǀŗƺƬěƺƳō�ƕřƺƳř�Żƹźŝ�źƐų�ř�ƹ�ŚƷ�ƂƿřżƟř�řŹ�Ʊƹřŵ�ƭŹŶƴſ�ƶƬưū�Ż
ŶƷŵ�ƾƯ��ƾƯ�ƪǀƫŵ�ƲǀưƷ�ƶŝ��źŧř�Źŵ�ŚƷ�ƽŶǀŗƺƬěƺƳō�ƶģźĭ�ŢƠĭ�Ʊřƺţ

ƯƹŻƺƯƹźĩ� ơźƠţ� ƭŶƗƾƾƯ� ŵƺūƹ� ƶŝ���ƶƨƴƿř� ƶŝ� ƶūƺţ� Śŝ� ƾƫƹ� Ŷƴƿō
�ƲǀƳřƺƣ�Żř� ŚƸƯƹŻƺƯƹźƧ�ƱŶƃ� řŶū�ŶƴƿřźƟ�ƵŶƴƴƧ�ƩźŤƴƧ�ƽŚƸƳĥ�ƩŚƤŤƳř

ƾƯ�ŢǀƘŞţ�ƩŶƴƯ�ŵ�ƾƯƹŻƺƯƹźƧ�šǇǈŤųř�ƕƺƳ�Ʋƿř�Żƹźŝ��ŶƴƧ�Ʀƿ�Ź
�ƶƧ�Ţſř�ŢƬƗ�ƲǀưƷ� ƶŝ� ƹ� ƶŤƃřŵ�ƾŧŹřƺţ� ƶŞƴū�ƽŵƹŶů� Śţ�ƪǀƯŚƟ
�Źŵ�ǈŤŞƯ�ƱřŵřŻƺƳ�Śƿ�ŵřŻƺƳ�Ŷƫƺţ�Żř�ŶƘŝ�Ʊƹřŵ�ƭŹŶƴſ�ŵŶŬƯ�Żƹźŝ�źƐų

ƵŵřƺƳŚų�Ʀƿ�ŶŝŚƿ�ƾƯ�ƂƿřżƟř�ƽźǀĮưƄģ�ƺŰƳ�ƶŝ����ŹŚƴƧ�Źŵ�ƶŤƟŚƿ�Ʋƿř
ƶŤƟŚƿ�ţ� ŶƿŒƯ� ƶƧ� ƽźĮƿŵ� ƽŚƷŚ�Żř� ƽźǀĮƄǀě� Źŵ� ƦǀƫƺƟ� Ŷǀſř� źǀŧ

ƾŞƈƗ� ƶƫƺƫ� šǇǈŤųřƽŶǀŗƺƬěƺƳō� ƹ���ƶƿŸƜţ� ŢǀưƷř� źŝ� Ţſř� ŚƷ
ţ�ƦǀƫƺƟ�Ŷǀſř�ƶƬǀſƺŝ�ƽŹřŵŹŚŝ�ƾƫřƺů�Źŵ�ŹřŵŹŚŝ�ƱřŹŵŚƯŚŶƴƧ�ƾƯ�ŶǀƧ���

�Żřèåå��ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ŵŹřƹŵř�ƭŹŶƴſ�ƽřźŝ�ƵŶƃ�ƩŚŝźƛ�ƽŹřŵŹŚŝ�
î�ŶƳŶƃ�Ƶŵřŵ�ƆǀŴƄţ�ŢŞŨƯ�ƩŚŝźƛ�ƱřƺƴƗ�ƶŝ�ƽŹřŵŹŚŝ��èŹŵ��ŶƇ���

ƤƯ�Źŵ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ŢŞŨƯ�ƩŚŝźƛ�ŵřźƟř�ƱřżǀƯ�ƶŝŚƄƯ�šŚƘƫŚƐƯ�Śŝ�ƶƀƿŚ
ƾƯ�źţǇŚŝ� źĮƿŵ�ƽŚƷŹƺƄƧ�Źŵ�ŶƃŚŝ� �Palmoki�ŵƹŶů�ƱřŹŚƨưƷ�ƹ�

ê�å�ƹ�ƵŶƃ�ƩŚŝźƛ�ƽŚƸƿŹřŵŹŚŝ�Żř�ŶƇŹŵ�Akbas�ŵƹŶů�ƱřŹŚƨưƷ�ƹ�
í�æ�ƭŹŶƴſ�ƽřźŝ�ŢŞŨƯ�ƩŚŝźƛ�řŹ�ƵŶƃ�ƩŚŝźƛ�ƽŚƸƿŹřŵŹŚŝ�Żř�ŶƇŹŵ�

ŶƳŵƺưƳ�ƁŹřżĭ�ŵŹřƹŵř���ƶƘƫŚƐƯ�Ʋƿř�ŹŵƱƺģ�ƶưƷ�î�ƩŚŝźƛ�ƽŹřŵŹŚŝ�
Ƨ�ŢŞŨƯ��ŶƳŶƃ�Ƶŵřŵ�ƆǀŴƄţ�ƩŚƯźƳ�ŶƳŶƃ�ƾƟźƘƯ�żŤƴſƺǀƴƯō�ƽřźŝ�ƶ

ŶƯŚǀƳ� ƮƷřźƟ� ŵŹřƹŵř� ƭŹŶƴſ�ƽřźŝ�ƆǀŴƄţ�Ţƣŵ�ƲǀǀƘţ�ƱŚƨƯř� ��Źŵ
�źƷ�Żř�ƾƬŞƣ�šŚƘƫŚƐƯæé�ŵŹřƹŵř�ƭƹŹŶƴſ�ƽřźŝ�ŢŞŨƯ�ƩŚŝźƛ�ƽŹřŵŹŚŝ�

�Ţſř�ƵŶƃ�Ƶŵřŵ�ƆǀŴƄţ�ǈŤŞƯ�ƽŹřŵŹŚŝ�Ʀƿ�çç���� 
ŚŤƳƿř�Żř�ƪƇŚů�ŪƿŚƳřƺţ�ƶƘƫŚƐƯ�ƲƾƿƟźĭ�ŹŚĪŝ�ƁƹŹ��ƵŶƃ�ƶŤ�Źŵ

ƽźĮƫŚŝźƛŹřŵŹŚŝ�ƿřźŝ� ŚƸƽƯŻƺƯƹźĩ�šǇǈŤųř�ƾ��ƭƹŵ� ƶƷŚƯ� ƶſ� Źŵ
ƽŹřŵŹŚŝřŹ��Ư� ƱŚƄƳƾ�ŶƷŵ� �Ʊƺģ� ŚƯř�ƩŚưƗř�ƽřźŝ� řŹ�ƾưƧ�ŢƇźƟ�

�řźūř�ƪŝŚƣ� ŵŹřŸĭ�ƾƯ� ŹŚǀŤųř� Źŵ�Ŷƫƺţ� Żř�Ƃǀě�ƆǀŴƄţ�ƽŚƸƃƹŹ
ŶƿŚưƳ�ƾƯ�Ŷƿŵźţ�ŹŚģŵ�řŹ�Ʊō�Ʊŵƺŝ�����

��
�°�e�Á��Ë|¬e��

�ƾţŚƤǀƤŰţ� ŭźƏ� Żř� ƾƄŴŝ� ƶƘƫŚƐƯ� Ʋƿř�ŢƳƹŚƘƯ� śƺƈƯ�
�ƵŶƨƄƳřŵ�Ʊō�ƽřźūř�ƪŰƯ�ƹ�Ţſř�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě

Ţſř�Ƶŵƺŝ�żƿźŞţ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƨƃżě���ŜţřźƯ�ƱŚĭŶƴƀƿƺƳ
�ƭźŤŰƯ�ƲǀƫƺŘƀƯ� ƶƳŚưǀưƇ�ƽŚƸţŶƗŚƀƯ� Żř� řŹ� ŵƺų�źƨƄţ� ƹ� źƿŶƤţ

ŶƳŹřŵ�ƾƯ�ƭǈƗř�ƵŚĮƄƳřŵ�ƾƄƷƹĦě�ŢƳƹŚƘƯ�����

��
References: 

�����
1. Connor JM, Ferguson Smith MA. Essential Medical 

Genetics. 50th ed. Oxford, Blackwell Sciences, 1997; 
PP: 116-117.   

2. Huang T, Owolabi T, Summers AM, Meier C, Wyatt 
PR. The identification of risk of spontaneous fetal loss 
through second-trimester maternal serum screening. 
AM J Obstet Gynecol 2005; 193(2): 395-403.  

3. �Aitken DA, Crossley JA. Screening for chromosome 
abnormalities. Current Obstetrics and Gynecology 
1992; 2: 65-71.� 

4. Gilmore DH, Aitken DA. Specific diagnostic 
techniques, In: Prenatal Diagnosis in Obstetric 
Practice. (MJ Whittle, JM Connor eds). New York, 
Blackwell Scientific Pub, 1989; PP: 1-6. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

�����É�´·Z]�£½ÁY{�¹�|À��ÉY�]Ê»Á�Ë�e�Á���

5. McDuffie RS, Haverkamp AD, Stark CF, Haverkamp 
C, Barth CK. Prenatal screening using maternal serum 
alpha-fetoprotein, human chorionic gonadotropin and 
unconjugated estriol: two-year experience in a health 
maintenance organization. J Matern Fetal Med 1996; 
5(2):70-73.   

6. Thix J. Prenatal serum screening of aneuploidy and of 
neural tube defects in the second trimester of pregnancy 
among the population of Luxembourg. Evaluation of 
risk by the triple test (AFP+THCG+UE3). Bull Soc Sci 
Med Grand Luxemb 1997; 134(1): 25-29.  

7. Zeitune M, Aitken DA, Crossley JA. Estimating the 
risk of a fetal autosomal trisomy at mid-trimester using 
maternal serum alphafetoprotein and age: a 
retrospective study of 142 pregnancies. Prenatal Diagn 
1991; 11: 847-858. 

8. Wald NJ, Cuckle HS, Densem JW. Maternal serum 
screening for Down's syndrome in early pregnancy. Br 
Med  J 1988; 29(7): 883-887. 

9. Crossley JA, Aitken DA, Connor JM. Prenatal 
screening for chromosome abnormalities using 
maternal serum chorionic gonadotropin, alpha-
fetoprotein and age. Prenatl Diagn 1991; 11: 83-101. 

10.  Macri JN, Kasturi RV, Krantz DA, Cook EJ, Sunderji 
SG. Maternal serum Down syndrome screening: 
unconjugated estriol is not useful. Am J Obstet Gynecol 
1990; 162(3): 672-673. 

11. Beekhuis JR, Mantingh A, De Wolg BT, Van Lith JM, 
Breed AS. Serum screening of pregnant women for 
fetal neural tube defects and Down syndrome; initial 
experiences in The Netherlands. Ned Tijdschr Geneeskd 
1993; 137(26): 1303-1307. 

12. Klinger K, Landes G, Shook D, Harvey R, Lopez L, 
Locke P. Rapid detection of choromosome aneuploidies 
in uncultured amniocytes by using fluorescence in situ 
hybridization (FISH). Am J Hum Genet 1992; 51: 55-
65. 

13. Mohaddes SM, Boyd E, Morris A, Morrison N, Connor 
JM. A practical strategy for detection of major 
chromosome aneuploidies using ratio-mixing 

fluorescence in situ hybridization. Molecular and 
Cellular Probes 1996; 10: 147-154. 

14. Benn PA, Borgida A, Horne D. Down syndrome and 
neural tube defect screening: The value of using 
gestational age by ultrasonography. Am J Obstet 
Gynecol 1997; 15: 1056-1061. 

15. Wenstrom KD, Owen J, Chu DC, Boots L. Alpha 
fetoprotenin, free beta human chorionic gonadotropin 
and dimeric inhibin A produce the best results in three 
analyte, multiple marker screening test for fetal Down 
syndrome. Am J Obstet Gynechol 1997; 17(7): 987-
991. 

16. Wasant P, Liammongkolkul S. Prenatal genetic 
screening for Down syndrome and open neural tube 
defects using maternal serum markers in Thai pregnant 
women. Southeast Asian J Trop Med Public Health 
2003; 34 (3): 244-228. 

17. Wenstrom KD, Desai R, Owen J, DuBard MB. 
Comparison of multiple marker screening with 
amniocentesis for the detection of fetal aneuploidy in 
women > 35 years old. Am J Obstet Gynecol 1995; 
17(3): 1287-1292. 

18. Mueller RF, Young ID. Emery's Elements of Medical 
Genetics. 3rd ed. Chuchill Livingstone, 1998; PP: 246-
248.   

19. Al-Gazali LI, Padmanabhan R, Melnyk S, Pogribny IP, 
Pogribna M, Bakir M. Abnormal folate metabolism and 
genetic polymorphism of the folate pathway in a child 
with Down syndrome and neural tube defect. Am J Med 
Genet 2001, 103(2): 128-132. 

20. Busby A, Armstrong B, Dolk H, Armstrong N, 
Haeusler M, Berghold A. Preventing neural tube 
defects in Europe: a missed opportunity. Report Toxicol 
2005; 20(3): 393-402. 

21. Wintxileos AM, Ananth CV, Fisher AJ, Smulian JC, 
Salivatore D, Beazoglou T. An economic evaluation of 
prenatal strategies for detection of trisomy 18. Am J 
Obstet Gynecol 1998; 17(9): 1220-1224. 

 

��
��

www.SID.ir


