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�VVHVVPHQW�RI��SSOHED�P�6FRULQJ�LQ�(QGRPHWULDO�(YDO�DWLRQ�LQ�
3UHGLFWLRQ�RI�,PSODQWDWLRQ�LQ�3DWLHQWV��LWK�5HF�UUHQW�3UHJQDQF��/RVV

.LUDQ�3DQGH����3DYLND�/DO����LVK�LQD��QDQG����DULPD���SWD���6KDLO��JDU�DO�

,QGLDQ�-RXUQDO�RI�2EVWHWULFV�DQG�*�QHFRORJ�
9ROXPH����1XPEHU�����SULO���-XQH�����

'2,��KWWS���G[�GRL�RUJ����������LMRJ������������������

�EVWUDFW

��FN��R��G�� 8QH[SODLQHG� UHFXUUHQW� SUHJQDQF�� ORVV� �53/�� VWLOO� SRVHV� D� GLDJQRVWLF�
DQG�WKHUDSHXWLF�FKDOOHQJH�ZKLFK�FDQ�EH�TXLWH�GLVWUHVVLQJ�WR� WKH�FRXSOHV�DV�ZHOO�DV� WR� WKH�
J�QDHFRORJLVW��:H�DLPHG�WR�VWXG��WKH�SUHYDOHQFH�RI�53/�DW�RXU�WHUWLDU��FDUH�FHQWUH�DQG�WR�
DVVHVV�WKH�HIILFDF��RI��SSOHEDXP�VFRULQJ�RI�HQGRPHWULXP�IRU�SUHGLFWLRQ�RI�LPSODQWDWLRQ�LQ�
FDVHV�RI�XQH[SODLQHG�53/�

0�W����O����G�0�W�RG���7KH�VWXG��HQUROOHG����FDVHV�ZLWK�KLVWRU��RI�XQH[SODLQHG�53/�LQ�
QRQ�SUHJQDQW�VWDWH�DQG�WKHLU�HQGRPHWULDO�HYDOXDWLRQ�ZDV�GRQH�ZLWK�796�DQG�FRORXU�'RSSOHU��
���SDWLHQWV�ZHUH�WDNHQ�DV�FRQWUROV�ZKLFK�ZHUH�FRPSDUDEOH�LQ�WHUPV�RI�VRFLR�GHPRJUDSKLF�
IDFWRUV�LQ�WKH�DJH�JURXS�RI��������HDUV��796�ZDV�GRQH�RQ���WK�GD��RI�PHQVWUXDO�F�FOH�

����OW��� 7KH� LQFLGHQFH� RI� 53/� DW� RXU� FHQWHU�ZDV� IRXQG� WR� EH� ������� ,W�ZDV� VHHQ� WKDW�
SUHJQDQF�� ORVV�ZDV�PRUH�ZKHQ� HQGRPHWULDO� WKLFNQHVV�ZDV���PP�RU�����PP��53/�ZDV�
PRUH�ZKHQ�SXOVDWLOLW�� LQGH[�RI�XWHULQH�DUWHU��ZDV������ �S �������ZKLFK�ZDV�VWDWLVWLFDOO��
VLJQLILFDQW� DV� FRPSDUHG� WR� FRQWUROV�� ,W�ZDV� REVHUYHG� WKDW�ZKHQ� WRWDO� VFRUH�ZDV������ WKH�
VHQVLWLYLW��DQG�VSHFLILFLW��RI�SUHGLFWLQJ�LPSODQWDWLRQ�ZDV��������DQG��������UHVSHFWLYHO���

&R�FO���R����SSOHEDXP�VFRULQJ�V�VWHP�FDQ�EH�D�JRRG�SUHGLFWRU�LQ�SDWLHQWV�ZLWK�UHFXUUHQW�
SUHJQDQF�� ORVV� HVSHFLDOO�� ZKHQ� QR� FDXVH� KDV� EHHQ� LGHQWLILHG�� DFFRUGLQJO�� WKHUDSHXWLF�
LQWHUYHQWLRQ�FDQ�EH�GLUHFWHG�WR�LQFUHDVH�HQGRPHWULDO�WKLFNQHVV��LWV�YDVFXODULW��DV�ZHOO�DV�LWV�
UHFHSWLYLW��

.H��RUGV���SSOHEDXP�6FRULQJ��(QGRPHWULDO�5HFHSWLYLW���5HFXUUHQW�3UHJQDQF��/RVV�

��WKRU�V� �IILOLDWLRQ�� ���6HQLRU� 5HVLGHQW��
'HSDUWPHQW� RI� 2EVWHWULFV� DQG� *�QHFRORJ��� *DQHVK�
6KDQNDU� 9LG�DUWKL� 0HPRULDO� 0HGLFDO� &ROOHJH��
.DQSXU� �������� �����6HQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI�
2EVWHWULFV�DQG�*�QHFRORJ���0RWL�/DO�1HKUX�0HGLFDO�
&ROOHJH��3UD�DJUDM���������8WWDU�3UDGHVK���,QGLD�

&RUUHVSRQGLQJ���WKRU���LVK�LQD��QDQG��6HQLRU�
5HVLGHQW��'HSDUWPHQW�RI�2EVWHWULFV�DQG�*�QHFRORJ���
0RWL� /DO�1HKUX�0HGLFDO�&ROOHJH�� 3UD�DJUDM� ��������
8WWDU�3UDGHVK��,QGLD�

(�PDLO���LVKZLQD�DQDQG�JPDLO�FRP

5HFHLYHG�RQ�������������

�FFHSWHG�RQ������������

+R��WR�FLWH�WKLV�DUWLFOH�

.LUDQ�3DQGH���3DYLND�/DO���LVKZLQD��QDQG�HW�D����VVHVVPHQW�RI��SSOHEDXP�6FRULQJ�LQ�(QGRPHWULDO�(YDOXDWLRQ�
LQ�3UHGLFWLRQ�RI�,PSODQWDWLRQ�LQ�3DWLHQWV�ZLWK�5HFXUUHQW�3UHJQDQF��/RVV��,QGLDQ�-�2EVWHW�*�QHFRO�������������������

2������O���W�FO�

,1752�8&7,21

53/� LV� D� FRPSOH[� HQWLW�� WR� UHVROYH� DV� LWV�
HWLRSDWKRJHQHVLV� LV� VWLOO� XQFOHDU� LQYROYLQJ� D�

PXOWLIDFWRULDO� PHFKDQLVP� LQFOXGLQJ� LPPXQRORJLF�
DQG� JHQHWLF� FDXVHV�� 0RUHRYHU�� WKH� FULWHULD� RU�
GLDJQRVLV�RI�53/� LQYROYH�D� ORW�RI� FRQWURYHUVLHV�DV�
GLIIHUHQW� VRFLHWLHV� RSLQH� GLIIHUHQWO����FFRUGLQJ� WR�
(XURSHDQ� 6RFLHW�� IRU� +XPDQ� 5HSURGXFWLRQ� DQG�
(PEU�RORJ��DQG�WKH�5R�DO�&ROOHJH�RI�2EVWHWULFLDQV�
DQG� *�QDHFRORJLVWV�� 53/� UHIHUV� WR� �� RU� PRUH�
FRQVHFXWLYH�PLVFDUULDJHV��� +RZHYHU�� DFFRUGLQJ� WR�
WKH� �PHULFDQ� 6RFLHW�� IRU� 5HSURGXFWLYH� 0HGLFLQH�
(ASRM),� it� is� de�ned� as� two� or� more� clinical�
SUHJQDQF��ORVVHV��GRFXPHQWHG�E��XOWUDVRQRJUDSK��
RU�KLVWRSDWKRORJLF�H[DPLQDWLRQ���EXW�QRW�QHFHVVDULO��
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,�2������O��������1��������������O������������

FRQVHFXWLYH��� 7KH� LQFLGHQFH� YDULHV� H[WHQVLYHO��
����������� EHFDXVH� RI� YDULDWLRQ� LQ� FULWHULD� XVHG� DV�
ZHOO� DV� WKH� KHWHURJHQHLW�� RI� SRSXODWLRQ�� 3ULPDU��
53/�UHIHUV�WR�PXOWLSOH� ORVVHV�LQ�D�ZRPDQ�ZLWK�QR�
SUHYLRXV� YLDEOH� LQIDQWV�� ZKHUHDV� VHFRQGDU�� 53/�
UHIHUV�WR�PXOWLSOH�ORVVHV�LQ�D�ZRPDQ�ZKR�KDV�DOUHDG��
KDG� D� SUHJQDQF�� EH�RQG� ��� JHVWDWLRQDO� ZHHNV���
53/� FDQ� EH� DWWULEXWHG� WR� LQQXPHUDEOH� FDXVHV� EXW�
VWLOO�PDMRULW��DUH�XQH[SODLQHG�RU�LGLRSDWKLF�

)RU� D� SUHJQDQF�� WR� FRQWLQXH� WLOO� SHULRG� RI�
YLDELOLW���SURFHVV�RI�LPSODQWDWLRQ�EHFRPHV�D�FULWLFDO�
VWHS� IRU� ZKLFK� HQGRPHWULXP� XQGHUJRHV� D� ORW� RI�
SK�VLRORJLFDO�DQG�LPPXQRORJLFDO�FKDQJHV������

7R� HYDOXDWH� VXFK� FKDQJHV�� WKH� UROH� RI� 796�
FRXSOHG� ZLWK� 'RSSOHU� FDQQRW� EH� XQGHUHVWLPDWHG�
GXH� WR� LWV� HDV�� DYDLODELOLW��� DFFHVVLELOLW�� DQG� FRVW�
HIIHFWLYHQHVV�� 9DULRXV� UHVHDUFKHUV� KDYH� HYDOXDWHG�
XOWUDVRQRJUDSKLF�SDUDPHWHUV� DQG� VFRULQJ� V�VWHPV�
WR� SUHGLFW� LQ� LQIHUWLOLW�� SDWLHQWV� DQG� RQH� VXFK�
VFRULQJ�LV�DSSOHEDXP�VFRULQJ�ZKLFK�KDV�RQO��EHHQ�
HYDOXDWHG�LQ�LQIHUWLOH�SDWLHQWV�DQG�WKHUH�DUH�YHU��IHZ�
VWXGLHV�LQ�ZKLFK�HQGRPHWULXP�KDV�EHHQ�HYDOXDWHG�
LQ�FDVH�RI�UHFXUUHQW�SUHJQDQF��ORVV��:H�DWWHPSW�WR�
XQGHUWDNH�WKLV�VWXG��VR�DV�WR�GHWHUPLQH�WKH�UROH�RI�
�SSOHEDXP�VFRULQJ�LQ�SUHGLFWLRQ�RI�LPSODQWDWLRQ�LQ�
SDWLHQWV�ZLWK�XQH[SODLQHG�UHFXUUHQW�SUHJQDQF��ORVV�

0�7(5,�/6��1��0(7+2�

7KH�VWXG��ZDV�FRQGXFWHG� LQ� WKH� GHSDUWPHQW�RI�
REVWHWULFV� DQG� J�QDHFRORJ�� DORQJ� ZLWK� UDGLRORJ��
GHSDUWPHQW� DW� *690� PHGLFDO� FROOHJH�� .DQSXU�
IURP�-DQXDU�������WR�2FWREHU������LQ�SDWLHQWV�ZKR�
FDPH�WR�RXU�RXW�SDWLHQW�GHSDUWPHQW�ZLWK�KLVWRU��RI�
XQH[SODLQHG�UHFXUUHQW�SUHJQDQF��ORVV�

,QFO�VLRQ� &ULWHULD�� *URXS� ��� &DVHV� LQFOXGHG�
SDWLHQWV� ZLWK� 53/� EHWZHHQ� ������ �HDUV� RI� DJH�
KDYLQJ� �� � �� FRQVHFXWLYH� RU� QRQ� FRQVHFXWLYH�
SUHJQDQF��ORVV�LQ�QRQ�SUHJQDQW�VWDWH�

*URXS� ��� &RQWUROV� LQFOXGHG� SDWLHQWV� EHWZHHQ�
�������HDUV�RI�DJH� LQ�QRQ�SUHJQDQW�VWDWH�LQ�ZKRP�
KLVWRU��RI� 53/� �SULPDU�� RU� VHFRQGDU���� DEQRUPDO�
XWHULQH�EOHHGLQJ�DQG�LQIHUWLOLW��ZHUH�H[FOXGHG�

(�FO�VLRQ� &ULWHULD�� 3DWLHQWV� KDYLQJ�
HQGRFULQRORJLFDO� DEQRUPDOLWLHV� OLNH� K�SR��
K�SHUWK�URLGLVP�� GLDEHWHV� PHOOLWXV�� SRO�F�VWLF�
RYDULDQ� V�QGURPH�� LQKHULWHG� WKURPERSKLOLDV� OLNH�
DQWL�SKRVSKROLSLG� DQWLERG�� V�QGURPH�� XWHULQH�
DEQRUPDOLWLHV� OLNH� VHSWDWH� RU� ELFRUQXDWH� XWHUXV��
FHUYLFDO�LQFRPSHWHQFH��(QUROOHG�SDWLHQWV�HYDOXDWHG�
E��D�WKRURXJK�KLVWRU���H[DPLQDWLRQ�DQG�IROORZLQJ�
LQYHVWLJDWLRQVZHUH�GRQH�OLNH�6��76+��2UDO�JOXFRVH�
WROHUDQFH�WHVW�ZLWK���J�JOXFRVH��/XSXV�DQWLFRDJXODQW��
DQWL� FDUGLROLSLQ� DQWLERG��� %HWD� �� JO�FRSURWHLQ�

��� 3DWLHQWV� ZHUH� HYDOXDWHG� ZLWK� WUDQVYDJLQDO�
XOWUDVRQRJUDSK�� DORQJ� ZLWK� FRORXU� 'RSSOHU� RQ�
GD�� ��� RI� PHQVHV� XVLQJ� /2*,43�� PDFKLQH� ZLWK�
���� 0+]� SUREH�� 3DWLHQWV� ZHUH� DVNHG� WR� OLH� GRZQ�
LQ� OLWKRWRP��SRVLWLRQ� DIWHU� HPSW�LQJ� WKH� EODGGHU��
0D[LPXP�WKLFNQHVV�RI�HQGRPHWULXP�ZDV�PHDVXUHG�
IURP�]RQD�EDVDOLV� RI� DQWHULRU�ZDOO� RI� HQGRPHWULDO�
FDYLW�� WLOO� ]RQD� EDVDOLV� RI� SRVWHULRU�ZDOO� DQG�ZDV�
GHVLJQDWHG�DV�GLVWLQFW���OLQH�DSSHDUDQFH��KD]����OLQH�
DSSHDUDQFH�RU�QR�OD�HULQJ��+�SHUHFKRJHQLF�OLQH�LQ�
WKH� FHQWUH� UHSUHVHQWV� XWHULQH� FDYLW��� RXWHU� K�SHU�
HFKRJHQLF�OLQHV�UHSUHVHQW�]RQD�EDVDOLV�DQG�UHODWLYHO��
K�SRHFKRJHQLF�DUHDV�LQ�WKH�PLGGOH�UHSUHVHQW�]RQDO�
IXQFWLRQDOLV�� 9DVFXODULW�� RI� WKH� HQGRPHWULXP�
ZLWKLQ� ]RQH� �� �K�SRHFKRLF� OD�HU�� ZDV� DVVHVVHG�
E�� GRSSOHU�� 8WHULQH� DUWHU�� SXOVDWLOLW�� LQGH[� ZDV�
measured�from��ow�velocity�waveforms�as�systolic�
SHDN�YHORFLW��PLQXV�GLDVWROLF�SHDN�YHORFLW��GLYLGHG�
E��PHDQ�RI�WKH�WZR��1R�GLIIHUHQFH�LQ�XWHULQH�DUWHU��
3,�RI�OHIW�DQG�ULJKW�VLGH�ZDV�REVHUYHG��VR�DYHUDJH�
3,�ZDV�WDNHQ�LQWR�FRQVLGHUDWLRQ��0�RPHWULXP�ZDV�
examined�for�homogeneity�and�blood��ow�internal�
WR�DUFXDWH�YHVVHOV�

(DFK� SDUDPHWHU� RI� �SSOHEDXP� ZDV� VFRUHG� DV�
IROORZV�

���(QGRPHWULDO�WKLFNQHVV

D�� ���PP� �

E�� ����PP� ��

F�� ������PP� ��

G�� �����PP� ��

���(QGRPHWULDO�OD�HULQJ

D�� 1R�OD�HULQJ� �

E�� Hazy��ve-line�appearance�=1

F�� Distinct��ve-line�appearance�=3

��� 0�RPHWULDO� FRQWUDFWLRQV� �VHHQ� DV� ZDYH�
OLNH� HQGRPHWULDO� PRWLRQ� KLJK�VSHHG� SOD�EDFN�
IURPYLGHRWDSH�

D�� ���FRQWUDFWLRQV�LQ���PLQXWHV��UHDO�WLPH�� �

E�� ���FRQWUDFWLRQV�LQ���PLQXWHV��UHDO�WLPH�� �

���0�RPHWULDO�HFKRJHQLFLW�

D�� &RDUVH�LQKRPRJHQHRXV�HFKRJHQLFLW�� �

E�� 5HODWLYHO��KRPRJHQHRXV�HFKRJHQLFLW�� �

5.�Uterine�artery�Doppler��ow

D�� 3,����� �

E�� 3,���������� �

F�� 3,���������� �

G�� 3,�������� ��

.LUDQ� 3DQGH��� 3DYLND� /DO�� �LVKZLQD� �QDQG� HW� D��� �VVHVVPHQW� RI� �SSOHEDXP� 6FRULQJ� LQ�
(QGRPHWULDO�(YDOXDWLRQ�LQ�3UHGLFWLRQ�RI�,PSODQWDWLRQ�LQ�3DWLHQWV�ZLWK�5HFXUUHQW�3UHJQDQF��/RVV
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.LUDQ�3DQGH���3DYLND�/DO���LVKZLQD��QDQG�HW�D����VVHVVPHQW�RI��SSOHEDXP�6FRULQJ�LQ�(QGRPHWULDO�
(YDOXDWLRQ�LQ�3UHGLFWLRQ�RI�,PSODQWDWLRQ�LQ�3DWLHQWV�ZLWK�5HFXUUHQW�3UHJQDQF��/RVV

6.�Endometrial�blood��ow�within�zone�3

D�� �EVHQW� ��

E�� 3UHVHQW��EXW�VSDUVH� ��

F�� 3UHVHQW�PXOWLIRFDOO�� ��

7.�Myometrial�blood��ow�internal�to�the�arcuate�
YHVVHOV�VHHQ�RQ�JUD��VFDOH�H[DPLQDWLRQ

D�� �EVHQW� ��

E�� 3UHVHQW� ��

5(68/76�

7KH� DJH� JURXS� RI� SDWLHQWV� LQ� ERWK� FDVHV� DQG�
FRQWUROV�ZHUH� LQ� WKH� UDQJH� RI� ������ �HDUV�� 2I� WKH�
�����SDWLHQWV�ZKR� YLVLWHG� RXU� J�QDHFRORJLFDO� RXW�
SDWLHQW� GHSDUWPHQW� GXULQJ� WKH� VWXG�� SHULRG�� ����
SDWLHQWV� KDG� KLVWRU�� RI� UHFXUUHQW� SUHJQDQF�� ORVV��
7KH� LQFLGHQFH� RI� UHFXUUHQW� SUHJQDQF�� ORVV� DW� RXU�
FHQWHU�ZDV�IRXQG�WR�EH�������

(QGRPHWULDO� WKLFNQHVV� ZDV� LQ� WKH� UDQJH� ���
��� PP� LQ� ����� RI� JURXS� �� SDWLHQWV� FRPSDUHG�
ZLWK� ������ RI� JURXS� �� SDWLHQWV� �)LJ�� ���� ,Q�
RXU� VWXG�� ������ RI� SDWLHQWV� KDG� KD]�� �� OLQH�
DSSHDUDQFH� RI� WKH� HQGRPHWULXP�� 8WHULQH� DUWHU��
SXOVDWLOLW�� LQGH[� ZDV� PHDVXUHG� ZLWK� YDOXH��
��� VHHQ� LQ� ������ RI� JURXS��� �)LJ�� ���� ������� DQG�
51.1%�of� group� 1�had�no� endometrial� blood��ow�
within� zone� 3� and� no� myometrial� blood� �ow�
LQWHUQDO� WR� DUFXDWH� YHVVHOV� UHVSHFWLYHO��� ������ RI�
FDVHV� KDG� LQKRPRJHQHRXV� P�RPHWULXP� �)LJ�� ����
All� these� values� were� statistically� signi�cant.� In�
RXU� VWXG�� LW� ZDV� UHSRUWHG� WKDW� WKH� LQFLGHQFH� RI�
UHFXUUHQW�SUHJQDQF��ORVV�LV�KLJKHU�LQ�ZRPHQ�ZLWK�
WRWDO��SSOHEDXP�VFRUH�RI�OHVV�WKDQ����DV�FRPSDUHG�
WR� LQGLYLGXDOV� ZLWK� D� WRWDO� VFRUH� PRUH� WKDQ� WKLV�
value.�The� sensitivity�of� 90.70%�and� speci�city�of�
������� VKRZHG� WKDW� VFRULQJ�PHWKRG� FDQ� EH� XVHG�
IRU� SUHGLFWLRQ� RI� LPSODQWDWLRQ� LQ� SDWLHQWV� ZLWK�
UHFXUUHQW�SUHJQDQF��ORVV�

)LJ�����%DU�JUDSK�GHSLFWLQJ�SHUFHQWDJH�GLVWULEXWLRQ�RI�
P�RPHWULDO�HFKRJHQHFLW��DPRQJ�FDVHV�DQG�FRQWUROV�

)LJ�����%DU�JUDSK�GHSLFWLQJ�SHUFHQWDJH�GLVWULEXWLRQ�RI�
HQGRPHWULDO�WKLFNQHVV�DPRQJ�FDVHV�DQG�FRQWUROV

)LJ�����%DU�JUDSK�GHSLFWLQJ�SHUFHQWDJH�GLVWULEXWLRQ�RI�XWHULQH�
DUWHU��'RSSOHU�DPRQJ�FDVHV�DQG�FRQWUROV

)LJ�����DUHD�XQGHU�WKH�FXUYH�IRU�WRWDO��SSOHEDXP�VFRUH��
DPRQJ�FDVHV�DQG�FRQWUROV
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�,6&866,21

8QH[SODLQHG�53/� LV� D� YHU�� FKDOOHQJLQJ� FOLQLFDO�
VFHQDULR� DQG� VLQFH� WKH� SURFHVV� RI� LPSODQWDWLRQ� LV�
D� FRPSOH[� PHFKDQLVP� ZLWK� HQRUPRXV� FKDQJHV�
LQ� WKH� HQGRPHWULDO� SK�VLRORJ�� DORQJ� ZLWK�
LPPXQRPRGXODWLRQ��ZH�XQGHUWRRN�WKLV�VWXG��ZLWK�
DQ�DLP�WR�HYDOXDWH�WKH�XWHUXV�E��XVLQJ�DSSOHEDXP�
scoring� in� such� cases� so� that� speci�c� intervention�
FDQ�EH�GLUHFWHG�WR�LPSURYH�WKH�SUHJQDQF��RXWFRPH�

����� SDWLHQWV� YLVLWHG� RXU� J�QDHFRORJLFDO� 23'�
GXULQJ�WKH�VWXG��SHULRG������SDWLHQWV�ZHUH�IRXQG�WR�
EH�FDVHV�RI�53/��7KH�LQFLGHQFH�RI�53/�DW�RXU�FHQWUH�

ZDV�IRXQG�WR�EH�������ZKLFK�ZDV�KLJKHU�WKDQ�WKH�
LQFLGHQFH�LQ�WKH�JHQHUDO�SRSXODWLRQ�ZKLFK�PD��EH�
EHFDXVH�RXU� FHQWUH� LV� D� WHUWLDU�� FDUH� FHQWUH�ZKHUH�
SDWLHQWV�DUH�EHLQJ�UHIHUUHG�

,Q�RXU�VWXG��� LW�ZDV�UHSRUWHG�WKDW� WKH�LQFLGHQFH�
RI� UHFXUUHQW� SUHJQDQF�� ORVV� ZDV� PRUH� ZKHQ�
HQGRPHWULDO�WKLFNQHVV���PP�ZKLFK�ZDV�VWDWLVWLFDOO��
signi�cant�(table�1).�Similar��nding�was�reported�by�
0RKG�6KRHE�NKDQ�HW�D����,Q�KLV�VWXG���QR�SUHJQDQF��
ZDV� UHSRUWHG� ZKHQ� HQGRPHWULDO� WKLFNQHVV� ZDV�
��PP��:KHQ�WKH�WKLFNQHVV�PHDVXUHG�E��XOWUDVRXQG�
ZDV���PP��WKH�IXQFWLRQDO�OD�HU�ZDV�WKLQ�RU�DEVHQW��
DQG�WKH�LPSODQWLQJ�HPEU�R�ZRXOG�EH�PXFK�FORVHU�

7DEOH����&RPSDULVRQ�RI�HQGRPHWULDO�SDUDPHWHUV�DPRQJ�FDVHV�DQG�FRQWUROV

3DUDPHWHU�
&DVHV &RQWUROV

2GGV��
UDWLR

����
&RQILGHQFH�

LQWHUYDO
3�YDO�H

1R� 3HUFHQWDJH 1R� 3HUFHQWDJH

(QGRPHWULDO�WKLFNQHVV�
������PP�

� ��� �� ���� ��� �������� ������

(QGRPHWULDO�OD�HULQJ��QR�
OD�HULQJ�

�� ���� � ��� ��� ������� �����

8WHULQH�DUWHU��'RSSOHU�
IORZ��3,������

� ���� �� ����� ��� ������� �����

(QGRPHWULDO�EORRG�IORZ�
�DEVHQW�

�� ����� � ��� ��� ��������� �����

7DEOH����&RPSDULVRQ�RI�P�RPHWULDO�SDUDPHWHUV�DPRQJ�FDVHV�DQG�FRQ�WUROV

3DUDPHWHU

&DVHV &RQWUROV

2GGV�UDWLR
����

&RQILGHQFH�
LQWHUYDO

3�YDO�H
1R� 3HUFHQWDJH 1R� 3HUFHQWDJH

0�RPHWULDO��
FRQWUDFWLRQV�����
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WR� WKH� VSLUDO� DUWHULHV� DQG� KLJKHU� YDVFXODULW�� DQG�
R[�JHQ� FRQFHQWUDWLRQV� RI� EDVDO� HQGRPHWULXP��
7KH� KLJK� R[�JHQ� FRQFHQWUDWLRQV� QHDU� WKH� EDVDO�
OD�HUV� FRXOG�EH�GHWULPHQWDO� FRPSDUHG�ZLWK�XVXDO�
ORZ� R[�JHQ� WHQVLRQ� RI� VXUIDFH� HQGRPHWULXP��
1R�HV�HW� D����.RYDFV� HW� D��� UHSRUWHG� WKDW� LQFUHDVHG�
endometrial�thickness�was�signi�cantly�associated�
ZLWK�KLJKHU�SUHJQDQF��UDWHV��,Q�D�VWXG��FRQGXFWHG�
E�� 6KX�<LQ� 7DQ� HW� D���� LW� ZDV� FRQFOXGHG� WKDW�
SUHGLFWLYH� DFFXUDF�� RI� HQGRPHWULDO� WKLFNQHVV� WR�
GHWHUPLQH�PLVFDUULDJH�EHIRUH����ZHHNV�RI�JHVWDWLRQ�
LQ�SDUWLFLSDQWV�ZDV��������,Q�D�UHFHQW�VWXG���LW�ZDV�
IRXQG� WKDW� SUHJQDQF�� ZDV� SRVLWLYHO�� DVVRFLDWHG�
ZLWK�LQFUHDVLQJ�HQGRPHWULDO�WKLFNQHVV�

,Q� RXU� VWXG��� LW� ZDV� IRXQG� WKDW� ZRPHQ� ZLWK�
UHFXUUHQW�SUHJQDQF��ORVV�KDG�KD]����OLQH�DSSHDUDQFH�
RI� HQGRPHWULXP� DV� FRPSDUHG� WR� ZRPHQ� ZLWK�
QR� KLVWRU�� RI� UHFXUUHQW� SUHJQDQF�� ORVV� ZKR� KDG�
GLVWLQFW� �� OLQH� DSSHDUDQFH� RI� WKH� HQGRPHWULXP�
�WDEOH� ���� 6LPLODU� FRQFOXVLRQV�ZHUH� GUDZQ� IURP� D�
VWXG��FRQGXFWHG�E��0RKG�6KRHE�.KDQ�HW�D����=KDR�
HW� D��� FRQFOXGHG� WKDW� HQGRPHWULDO� WKLFNQHVV� DQG�
SDWWHUQ�LQGHSHQGHQWO��DIIHFW�SUHJQDQW�RXWFRPHV����

,Q�RXU�VWXG��WKH�DYHUDJH�3,�RI�XWHULQH�DUWHU��ZDV�
KLJKHU� LQ� SDWLHQWV� ZLWK� UHFXUUHQW� SUHJQDQF�� ORVV�
DV� FRPSDUHG� WR� WKRVH� ZLWK� QR� SUHJQDQF�� ORVVHV�
(table�1).�Diastolic�blood��ow�may�be�categorized�
as� reduced� or� absent� blood� �ow� velocity.� Good�
XWHULQH�SHUIXVLRQ��DV�VKRZQ�E��IXOO�GLDVWROLF�EORRG�
�ow�with� low� resistance� during� the� early� or�mid�
VHFUHWRU�� SKDVHV�� FRUUHODWHV� ZLWK� FRQFHSWLRQ��
5XLTLQJ� 7RQJ� HW� D�� LW� FRQFOXGHG� WKDW� VSLUDO� DUWHU��
blood� �ow� parameters,� and� uterine� artery� blood�
�ow� parameters� can� be� effective� indices� for�
HYDOXDWLQJ� HQGRPHWULDO� UHFHSWLYLW����� ,Q� D� VWXG��
FRQGXFWHG� E�� 0RKG� 6KRHE� .KDQ� HW� D��� LW� ZDV�
FRQFOXGHG� WKDW� DYHUDJH� 3,� RI� XWHULQH� DUWHU�� ZDV�
KLJKHU� LQ� QRQFRQFHSWLRQ� F�FOHV� DV� FRPSDUHG� WR�
FRQFHSWLRQ� F�FOHV��� ,Q� WKHLU� VWXG��� QR� FRQFHSWLRQ�
ZDV�UHSRUWHG�ZKHQ�3,�ZDV�PRUH�WKDQ�����

,Q� RXU� VWXG��� WKH� LQFLGHQFH� RI� UHFXUUHQW�
pregnancy�loss�was�signi�cantly�higher�in�patients�
with� no� demonstrable� blood� �ow� within� zone� 3�
DV� FRPSDUHG� WR� WKRVH�ZLWK� PXOWLIRFDO� YDVFXODULW��
within�zone�3�(table�1).�Similar��nding�was�reported�
E��&KLHQ�HW� D�����6KX�<LQ�7DQ� HW� D�����DQG�0DXJH��
/DXORQ�HW�D��

,Q�RXU� VWXG��ZH� IRXQG� WKDW� QRQ� KRPRJHQHRXV�
myometrium� had� a� signi�cantly� higher� chance�
RI� 53/� DV� FRPSDUHG� WR� WKRVH� ZLWK� UHODWLYHO��
KRPRJHQHRXV� P�RPHWULXP� �WDEOH� ���� =KDRMXDQ��
HW�D��FRQFOXGHG�WKDW�SDWLHQWV�ZLWK�QRQ�KRPRJHQHRXV�
P�RPHWULXP�RQ�HPEU�R�WUDQVIHU�GD��XVXDOO��KDYH�
ORZHU�SUHJQDQF��UDWHV���

,Q�D�UHFHQW�VWXG���LW�ZDV�VKRZQ�WKDW�FRPELQDWLRQ�
RI� HQGRPHWULDO�SDWWHUQ�DQG� LWV� WKLFNQHVV��DQG� HQG�
diastolic� blood� �ow� of� uterine� artery� was� most�
HIIHFWLYH�IRU�HYDOXDWLRQ�RI�HQGRPHWULDO�UHFHSWLYLW���

�SSOHEDXP�UHSRUWHG� D�SUHJQDQF�� UDWH� RI� �����
LQ�IHPDOHV�ZLWK�D�VFRUH�RI���������LQ�IHPDOHV�ZLWK�
VFRUHV�RI��������DQG�����LQ�ZRPHQ�ZLWK�VFRUHV�RI�
�������,Q�RXU�VWXG��LW�ZDV�UHSRUWHG�WKDW�IRU�D�WRWDO�
VFRUH�EHWZHHQ�������� WKH�VHQVLWLYLW�� IRU�SUHGLFWLQJ�
implantation� decreased� whereas� speci�city�
LQFUHDVHG�� )RU� D� WRWDO� VFRUH� EHWZHHQ� ������� WKH�
VHQVLWLYLW�� IRU� SUHGLFWLQJ� LPSODQWDWLRQ� LQFUHDVHG�
whereas�speci�city�decreased.�In�our�study�it�was�
IRXQG� WKDW� WKH� LQFLGHQFH� RI� 53/� ZDV� KLJKHU� LQ�
ZRPHQ�ZLWK�WRWDO�DSSOHEDXP�VFRUH�RI�OHVV�WKDQ����
DV�FRPSDUHG�WR�LQGLYLGXDOV�ZLWK�D�VFRUH�PRUH�WKDQ�
this�value.�The�sensitivity�of�90.70%�and�speci�city�
RI��������VKRZHG�WKDW�VFRULQJ�PHWKRG�FDQ�EH�XVHG�
IRU� SUHGLFWLRQ� RI� LPSODQWDWLRQ� LQ� SDWLHQWV� ZLWK�
UHFXUUHQW�SUHJQDQF�� ORVV��)RU�D�WRWDO� VFRUH�RI������
VHQVLWLYLW�� RI� SUHGLFWLQJ� LPSODQWDWLRQ� LQ� FDVH� RI�
UHFXUUHQW�SUHJQDQF�� ORVV�ZDV��������ZLWK�VLPLODU�
speci�city.�(table�3)

&21&/86,21

53/� EHLQJ� DQ� HQLJPDWLF� HQWLW�� LQYROYLQJ� D� ORW�
RI� FRQWURYHUVLHV� ZLWK� UHVSHFW� WR� HYDOXDWLRQ� DQG�
PDQDJHPHQW���SSOHEDXP�VFRULQJ�V�VWHP�FDQ�SURYH�
WR�EH�D�QRQ� LQYDVLYH��FRVW�HIIHFWLYH� LQWHUYHQWLRQ� LQ�
SDWLHQWV�ZLWK� UHFXUUHQW� SUHJQDQF�� ORVV� WR� SUHGLFW�
WKH�LPSODQWDWLRQ�UDWH��7KH�XQGHUO�LQJ�FDXVH�EHLQJ��
WKH� SRRU� HQGRPHWULDO� UHFHSWLYLW�� FDQ�EH�PDQDJHG�
effectively� by� speci�c� interventions� that� can� be�
GLUHFWHG� WR� LQFUHDVH� HQGRPHWULDO� WKLFNQHVV�� LWV�
YDVFXODULW��DQG�WKHUHE��UHFHSWLYLW��

5()(5(1&(6

��� 5XWK� %HQGHU� HW� D��� (6+5(� JXLGHOLQH�� UHFXUUHQW�
SUHJQDQF��ORVV��+XPDQ�5HSURGXFWLRQ�RSHQ�YROXPH�
������LVVXH���������

��� 3UDFWLFH� &RPPLWWHH� RI� WKH� �PHULFDQ� 6RFLHW�� IRU�
5HSURGXFWLYH� 0HGLFLQH�� 'HILQLWLRQV� RI� LQIHUWLOLW��
DQG�UHFXUUHQW�SUHJQDQF�� ORVV��)HUWLO�6WHULO�� ��������
�������

��� �QVDUL� �+�� .LUNSDWULFN� %�� 5HFXUUHQW� SUHJQDQF��
ORVV���Q�XSGDWH��-�5HSURG�0HG�������6HS�����������
����>3XE0HG@�

��� +HUWLJ��7��5RFN�-���GDPV�(&����GHVFULSWLRQ�RI����
KXPDQ�RYD�ZLWKLQ�WKH�ILUVW����GD�V�RI�GHYHORSPHQW��
�P�-��QDW������0D����������������

��� &UR[DWWR�+%��'LD]�6�� )XHUWHDOED�%��� HW� D���6WXGLHV�
RQ�WKH�GXUDWLRQ�RI�HJJ�WUDQVSRUW�LQ�KXPDQ�RYLGXFW��
)HUWLO�6WHULO������-XO���������������
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.LUDQ� 3DQGH��� 3DYLND� /DO�� �LVKZLQD� �QDQG� HW� D��� �VVHVVPHQW� RI� �SSOHEDXP� 6FRULQJ� LQ�
(QGRPHWULDO�(YDOXDWLRQ�LQ�3UHGLFWLRQ�RI�,PSODQWDWLRQ�LQ�3DWLHQWV�ZLWK�5HFXUUHQW�3UHJQDQF��/RVV

��� %XVWHU� -(�� %XVWLOR� 0�� 5RGL� ,��� HW� D��� %LRORJLF� DQG�
PRUSKRORJLF�GHYHORSPHQW� RI�GRQDWHG�KXPDQ�RYD�
UHFRYHUHG� E�� QRQVXUJLFDO� XWHULQH� ODYDJH�� �P� -�
2EVWHW*�QHFRO������6HS����������������

��� 0RKG�6KRHE�.KDQ���QHHVD�6KDLNK��5HNKD�5DWQDQL��
8OWUDVRQRJUDSK�� DQG� 'RSSOHU� 6WXG�� WR� 3UHGLFW�
8WHULQH�5HFHSWLYLW��LQ�,QIHUWLOH�3DWLHQWV�8QGHUJRLQJ�
HPEU�R� 7UDQVIHU� ����SULO� �������FFHSWHG�� �� -XO��
�������3XEOLVKHG�RQOLQH����6HSWHPEHU������

��� 1R�HV�1��+DPSWRQ� %6�� %HUNHOH����� HW� D��� )DFWRUV�
XVHIXO�LQ�SUHGLFWLQJ�WKH�VXFFHVV�RI�RRF�WH�GRQDWLRQ��
D� ���HDU� UHWURVSHFWLYH� DQDO�VLV�� )HUWLO� 6WHULO��
������������������GRL����������6�������������������
���>3XE0HG@�>&URVV5HI@�>*RRJOH�6FKRODU@�

��� .RYDFV� 3�� 0DW�DV� 6�� %RGD� .�� HW� D��� 7KH� HIIHFW� RI�
HQGRPHWULDO�WKLFNQHVV�RQ�,9)�,&6,�RXWFRPH��+XP�
5HSURG������������������������

���� 6KX��<LQ�7DQ��)X�+DQJ��*�3XUYDUVKL��HW�D���'HFUHDVHG�
HQGRPHWULDO� YDVFXODULW�� DQG� UHFHSWLYLW�� LQ�
XQH[SODLQHG�UHFXUUHQW�PLVFDUULDJH�SDWLHQWV�GXULQJ�
PLG� OXWHDO� DQG� HDUO�� SUHJQDQF�� SKDVHV�� 7DLZDQ� -�

2EVWHW*�QDHFRO�������2FW�������������

���� -LQJ� =KDR�� 4LRQJ� =KDQJ�� <� /L�� 7KH� HIIHFW� RI�
HQGRPHWULDO� WKLFNQHVV� DQG� SDWWHUQ� PHDVXUHG� E��
XOWUDVRQRJUDSK�� RQ� SUHJQDQF�� RXWFRPHV� GXULQJ�
,9)�(7�F�FOHV��5HSURG�%LRO�(QGRFULQRO��������������

���� 5XLTLQJ�7RQJ��<LQJ�=KRX��4L�+H��HW�D����QDO�VLV�RI�
WKH�JXLGDQFH�YDOXH�RI��'�XOWUDVRXQG�LQ�HYDOXDWLQJ�
HQGRPHWULDO� UHFHSWLYLW�� IRU�IUR]HQ�WKDZHG�HPEU�R�
WUDQVIHU� LQ� SDWLHQWV� ZLWK� UHSHDWHG� LPSODQWDWLRQ�
IDLOXUH���QQ�7UQVO�0HG��������XJ�������������

���� /L�:HL�&KLHQ��+HQJ�.LHQ��X��3LQJ�/LQJ�&KHQ��HW�D���
�VVHVVPHQW�RI�XWHULQH�UHFHSWLYLW��E��WKH�HQGRPHWULDO��
VXEHQGRPHWULDO� EORRG� IORZ�GLVWULEXWLRQ�SDWWHUQ� LQ�
ZRPHQ� XQGHUJRLQJ� LQYLWUR� IHUWLOL]DWLRQ�HPEU�R�
WUDQVIHU�� )HUWLO� 6WHULO� ����� �XJ��������������� GRL��
��������V���������������������

���� =KDRMXDQ�+RX��4LRQJ�=KDQJ��-LQJ�=KDR��HW�D���9DOXH�
RI� HQGRPHWULDO� HFKR� SDWWHUQ� WUDQVIRUPDWLRQ� DIWHU�
+&*�WULJJHU�LQ�SUHGLFWLQJ�,9)�SUHJQDQF��RXWFRPH��
D�SURVSHFWLYH�FRKRUW�VWXG���5HSURG�%LRO�(QGRFULQRO�
�����6HSWHPEHU����������


