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5RELQ�&ODUN��0'�DQG�1LYHGLWD�5DMDNXPDU��0$��06
Case Summary:

$����\HDU�ROG�*�3��/HEDQHVH�ZRPDQ�ZDV�UHIHUUHG�IRU�FRQVXOWD-
WLRQ�WR�KLJK�ULVN�REVWHWULFV�DW�DQ�RXWVLGH�KRVSLWDO�EHFDXVH�RI�SUH-
WHUP�GHOLYHU\� DW� ���ZHHNV� JHVWDWLRQ� LQ� KHU� ¿UVW� SUHJQDQF\��7KH�
QXFKDO�WUDQVOXFHQF\�PHDVXUHPHQW�DQG�¿UVW�WULPHVWHU�PDWHUQDO�VH-
UXP�VFUHHQLQJ�WHVWV�ZHUH�QRUPDO�LQ�WKH�FXUUHQW�SUHJQDQF\��$�FRP-
SUHKHQVLYH�IHWDO�XOWUDVRXQG�H[DP�DW����ZHHNV�JHVWDWLRQ�UHYHDOHG�
D�VPDOO� OHIW�YHQWULFOH��VXJJHVWLQJ�K\SRSODVWLF�OHIW�KHDUW�V\QGURPH�
LQ�DQ�RWKHUZLVH�QRUPDO�PDOH�IHWXV��7KH�SDWLHQW�ZDV�UHIHUUHG�WR�RXU�
LQVWLWXWLRQ� IRU�D� IHWDO� HFKRFDUGLRJUDP� WKDW� FRQ¿UPHG�K\SRSODVWLF�
OHIW� KHDUW� V\QGURPH�ZLWK� VHYHUH� K\SRSODVLD� RI� WKH� OHIW� YHQWULFOH��
PLWUDO� K\SRSODVLD�� DRUWLF� DWUHVLD�� DQG� HQGRFDUGLDO� ¿EURHODVWRVLV��
,Q�DQWLFLSDWLRQ�RI� WKH�QHHG�IRU�FDUGLDF�VXUJHU\�DIWHU�GHOLYHU\��KHU�
SUHQDWDO�FDUH�ZDV�WUDQVIHUUHG�WR�RXU�WHUWLDU\�FDUH�IDFLOLW\��$OWKRXJK�
WULFXVSLG�UHJXUJLWDWLRQ�ZDV�QRWHG�RQ�VXEVHTXHQW�IHWDO�HFKRFDUGLR-
JUDPV��LQWHUYDO�IHWDO�JURZWK�ZDV�DSSURSULDWH��DQG�QR�H[WUDFDUGLDF�
DQRPDOLHV�ZHUH�SUHVHQW��7KH�SDWLHQW�DQG�KHU�SDUWQHU��ZKR�LV�DOVR�
/HEDQHVH��ZHUH�FRXQVHOHG�DERXW�WKH�SRRU�SURJQRVLV�IRU�VXUYLYDO��
DQG��DW������ZHHNV¶�JHVWDWLRQ��WKH\�DUH�FRQVLGHULQJ�SDOOLDWLYH�FDUH�
YHUVXV�VXUJLFDO�UHSDLU��7KH�SDWLHQW�GHQLHG�RWKHU�DႇHFWHG�UHODWLYHV��
7KH�SHGLDWULF�FDUGLRORJLVW�UHFRPPHQGHG�JHQHWLF�WHVWLQJ�DIWHU�GH-
livery. 

The Challenge:

7KH�SUHQDWDO�JHQHWLF� FRXQVHORU� VXJJHVWHG�D�JHQHWLF� FRXQVHOLQJ�
DSSRLQWPHQW�DQG�VFUHHQLQJ�HFKRFDUGLRJUDPV�IRU�IDPLO\�PHPEHUV��
EXW� WKH�PDWHUQDO�IHWDO�PHGLFLQH�DWWHQGLQJ�SK\VLFLDQ� IHOW� WKDW� WKLV�
ZDV�QRW�LQGLFDWHG��:H�WRRN�XS�WKH�FKDOOHQJH�SRVHG�E\�RXU�0)0�
FROOHDJXH�DQG�VRXJKW�GDWD�WR�DGGUHVV�KLV�FRQFHUQV��

��� ,V� JHQHWLF� FRXQVHOLQJ�ZDUUDQWHG� LQ� IDPLOLHV�ZLWK� SUHQDWDOO\�
GLDJQRVHG�LVRODWHG�+/+6�LQ�WKH�DEVHQFH�RI�RWKHU�DQRPDOLHV�
RU�SRVLWLYH�IDPLO\�KLVWRU\"�

��� ,V� D� VFUHHQLQJ� HFKRFDUGLRJUDP� MXVWL¿HG� LQ� WKH� ¿UVW�GHJUHH�
UHODWLYHV�RI�SDWLHQWV�ZLWK�+/+6"

6XPPDU\�RI�0HGLFDO�/LWHUDWXUH���

+\SRSODVWLF� OHIW� KHDUW� V\QGURPH� �+/+6�� LV� WKH�PRVW� VHYHUH�H[-
SUHVVLRQ� RI� OHIW� YHQWULFXODU� RXWÀRZ� WUDFW� REVWUXFWLRQ� �/9272���
ZKLFK�GHVFULEHV�D�UHODWHG�JURXS�RI�FRQJHQLWDO�OHIW�VLGHG�KHDUW�GH-
IHFWV�WKDW�LQFOXGHV�6KRQH�FRPSOH[��FRDUFWDWLRQ�RI�WKH�DRUWD��&2$���
FRQJHQLWDO�DRUWLF�YDOYH�VWHQRVLV� �$96��DQG�ELFXVSLG�DRUWLF�YDOYH�
�%$9��� �)DPLOLDO�FOXVWHULQJ�RI�/9272� OHVLRQV�KDV�EHHQ� UHSRUWHG�
LQ� PDQ\� HSLGHPLRORJLF� VWXGLHV� DQG� SURVSHFWLYH� VWXGLHV� RI� ¿UVW�
GHJUHH�UHODWLYHV�RI�DႇHFWHG�SDWLHQWV��

%$9� DQG�RU� WKRUDFLF� DRUWLF� DQHXU\VP� �7$$�� DUH� LQKHULWHG� LQ� DQ�
DXWRVRPDO�GRPLQDQW�PDQQHU�ZLWK�YDULDEOH�H[SUHVVLRQ�DQG�LQFRP-
SOHWH�SHQHWUDQFH��20,0����������,VRODWHG�DRUWRSDWK\�RU�7$$�KDV�
EHHQ�UHSRUWHG�LQ�¿UVW�GHJUHH�UHODWLYHV�RI�SDWLHQWV�ZLWK�%$9���7KH�
LQFLGHQFH�RI�%$9�LQ�¿UVW�GHJUHH�IDPLO\�PHPEHUV�RI�LQGLYLGXDOV�ZLWK�
%$9�LV�DV�KLJK�DV��������DQG�URXWLQH�HFKRFDUGLRJUDSKLF�VFUHHQ-
LQJ�RI�DOO� ¿UVW�GHJUHH� UHODWLYHV�KDV�EHFRPH�VWDQGDUG�SUDFWLFH�DW�
PDQ\�LQVWLWXWLRQV���7KH������JXLGHOLQHV�HQGRUVHG�E\�WKH�$PHULFDQ�
&ROOHJH�RI�&DUGLRORJ\�$PHULFDQ�+HDUW�$VVRFLDWLRQ�DQG�WKH�$PHUL-
FDQ�$VVRFLDWLRQ� IRU� 7KRUDFLF� 6XUJHU\� LQFOXGH� D� FODVV� ,� UHFRP-
PHQGDWLRQ�WKDW�¿UVW�GHJUHH�UHODWLYHV�RI�SDWLHQWV�ZLWK�%$9�XQGHUJR�
VFUHHQLQJ� IRU� %$9� DQG� DV\PSWRPDWLF� WKRUDFLF� DRUWLF� GLVHDVH��

*LYHQ�WKH�ULVN�RI�HDUO\�GLVVHFWLRQ�DQG�GHDWK��RQJRLQJ�HFKRFDUGLR-
JUDSKLF�VFUHHQLQJ�RI�UHODWLYHV�DW�UHJXODU�LQWHUYDOV�LV�UHFRPPHQGHG�
E\�VRPH�DXWKRUV�ZKHWKHU�%$9�LV�SUHVHQW�RU�QRW��

7KH� LQFLGHQFH� RI� FRQJHQLWDO� FDUGLRYDVFXODU� PDOIRUPDWLRQV� LQ�
¿UVW�GHJUHH�UHODWLYHV�RI�SDWLHQWV�ZLWK�+/+6�LV�HYHQ�KLJKHU��$Q�LQ-
creased incidence of congenital cardiovascular malformations in 
IDPLO\�PHPEHUV�RI�+/+6�SUREDQGV�ZDV�¿UVW�UHSRUWHG�E\�%UHQQHU�
HW�DO���������LQ�WKH�%DOWLPRUH�:DVKLQJWRQ�,QIDQW�6WXG\��7KHVH�DX-
WKRUV� IRXQG�FDUGLDF�DQRPDOLHV� LQ������ UHODWLYHV� ������RI����SD-
WLHQWV�ZLWK�LVRODWHG�+/+6���6LQFH�WKDW�WLPH��D�YDULHW\�RI�SULPDULO\�
OHIW�VLGHG�FDUGLDF�OHVLRQV�KDV�EHHQ�UHSRUWHG�LQ�XS�WR�����RI�IDPLO\�
PHPEHUV�RI�+/+6�SUREDQGV��

+\SRSODVWLF� OHIW� KHDUW� V\QGURPH�KDV� EHHQ� GHVFULEHG� LQ� IDPLOLHV�
ZLWK� ERWK� DXWRVRPDO� GRPLQDQW� DQG� DXWRVRPDO� UHFHVVLYH� LQKHUL-
WDQFH� SDWWHUQV� �20,0� �������� ���������:HVVHOV� HW� DO�� �������
GHVFULEHG�IRXU�IDPLOLHV�ZLWK�D�SUHVXPHG�DXWRVRPDO�GRPLQDQW�LQ-
KHULWDQFH�RI�/9272��VRPH�PHPEHUV�KDG�VHYHUH�DQRPDOLHV�VXFK�
DV�+/+6��DQG�RWKHUV�KDG�RQO\�$96��7KH�DXWKRUV�FRQFOXGHG�WKDW�DOO�
DQRPDOLHV�RI�WKH�/9272�VSHFWUXP�DUH�GHYHORSPHQWDOO\�UHODWHG��

+LQWRQ�HW�DO���������VWXGLHG����SUREDQGV�ZLWK�+/+6�DQG�WKHLU�IDPL-
OLHV��2YHUDOO�����RI����������IDPLOLHV�KDG�PRUH�WKDQ�RQH�DႇHFWHG�
LQGLYLGXDO��7KH�KHULWDELOLW\�RI�+/+6�DORQH�DQG�ZLWK�DVVRFLDWHG�FDU-
GLRYDVFXODU�PDOIRUPDWLRQV�ZDV�����DQG������UHVSHFWLYHO\��7KH�
VLEOLQJ�UHFXUUHQFH�ULVN�IRU�+/+6�ZDV������������DQG�IRU�FDUGLRYDV-
FXODU�PDOIRUPDWLRQV���������������

0F%ULGH�HW�DO���������VWXGLHG�����IDPLOLHV�DVFHUWDLQHG�E\�DQ�LQGH[�
FDVH�ZLWK�$96��&2$��RU�+/+6���5HVXOWV�ZHUH�SRVLWLYH�LQ��������
UHODWLYHV���������/9272�PDOIRUPDWLRQV�ZHUH�GHWHFWHG� LQ����UHO-
DWLYHV�� DQG� VLJQL¿FDQW� FRQJHQLWDO� KHDUW� GHIHFWV� LQ� �� RWKHUV��7KH�
UHODWLYH�ULVN�IRU�¿UVW�GHJUHH�UHODWLYHV�LQ�WKLV�JURXS�ZDV�������ZLWK�D�
KHULWDELOLW\�RI������������LPSO\LQJ�D�FRPSOH[�EXW�PRVW�OLNHO\�ROLJR-
JHQLF�SDWWHUQ�RI�LQKHULWDQFH��

,Q�WKHLU�UHYLHZ�RI����+/+6�SUREDQGV��.HOOH�HW�DO���������REWDLQHG�
HFKRFDUGLRJUDPV�RQ���������¿UVW�GHJUHH�UHODWLYHV��ZLWK�FRPSOHWH�
VFUHHQLQJ�SHUIRUPHG�RQ�������IDPLOLHV��$�FDUGLRYDVFXODU�DQRPDO\�
ZDV�LGHQWL¿HG�E\�HFKRFDUGLRJUDSK\�LQ�����������������DQG�������
GLDJQRVHV�������ZHUH�SUHYLRXVO\�XQNQRZQ���2YHUDOO��DW�OHDVW�RQH�
DႇHFWHG�IDPLO\�PHPEHU�ZDV�LGHQWL¿HG�ZLWK�D�FDUGLRYDVFXODU�PDO-
IRUPDWLRQ�LQ�������IDPLOLHV����������7KHUH�ZDV�PRUH�WKDQ�RQH�DI-
IHFWHG�UHODWLYH�LQ������IDPLOLHV��$EQRUPDOLWLHV�ZHUH�IRXQG�LQ������

Genetics Corner: Genetic Counseling and Family Screening 
after Prenatal Diagnosis Of Hypoplastic Left Heart 

Syndrome: Is It Warranted? 

Peer Reviewed

“An increased incidence of congenital 
cardiovascular malformations in family 
PHPEHUV�RI�+/+6�SUREDQGV�ZDV�¿UVW�
reported by Brenner et al. (1989) in the 
Baltimore-Washington Infant Study. 
These authors found cardiac anomalies 
in 5/41 relatives (12%) of 11 patients with 
isolated HLHS. ”
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IDWKHUV���������������PRWKHUV���������DQG������VLEOLQJV����������
)RXU� UHODWLYHV�KDG� LVRODWHG�%$9��DQG�RQH�UHODWLYH�KDG�%$9�ZLWK�
GLODWHG�DRUWLF�URRW�DQG�&2$�IRU�D�WRWDO�LQFLGHQFH�RI�%$9�LQ������
��������� )RXU� IDPLO\� PHPEHUV� KDG� DRUWLF� GLODWLRQ� ZLWK� QRUPDO�
YDOYHV���2QH�PRWKHU��ZKR�KDG�D�KLVWRU\�RI�FKHVW�SDLQ�ZLWK�H[HU-
FLVH�� KDG� DQ� DQRPDORXV� RULJLQ� RI� WKH� ULJKW� FRURQDU\� DUWHU\� WKDW�
UHTXLUHG�VXUJHU\��,QWHUHVWLQJO\��FKURPRVRPH�PLFURDUUD\�LGHQWL¿HG�
GXSOLFDWLRQV�RU�GHOHWLRQV�LQ������SUREDQGV��EXW�QR�VLJQL¿FDQW�GLI-
IHUHQFH�LQ�WKH�RFFXUUHQFH�RI�IDPLOLDO�FDUGLDF�OHVLRQV�ZDV�REVHUYHG�
EDVHG�RQ�SUREDQG�PLFURDUUD\�DQRPDO\��

Conclusions: 

'DWD�IURP�YDULRXV�UHSRUWV�LQ�WKH�PHGLFDO�OLWHUDWXUH�VXSSRUW�WKH�KLJK�
KHULWDELOLW\�RI�/9272� OHVLRQV�DQG�VSHFL¿FDOO\� WKH�JHQHWLF�QDWXUH�
RI�+/+6�� �7KLV�VXSSRUWV�RXU� UHFRPPHQGDWLRQ� IRU�JHQHWLF�FRXQ-
VHOLQJ�DQG�VFUHHQLQJ�¿UVW�GHJUHH�UHODWLYHV�IROORZLQJ�WKH�SUHQDWDO�
RU� SRVWQDWDO� GLDJQRVLV� RI�+/+6��HYHQ�ZKHQ� LW� LV� SUHVHQW� DV�DQ�
LVRODWHG�DQRPDO\�DQG�ZLWKRXW�D�VLJQL¿FDQW�IDPLO\�KLVWRU\��*HQHWLF�
FRXQVHORUV�KDYH�DQ� LPSRUWDQW�UROH� LQ�WKH�PDQDJHPHQW�RI�+/+6�
E\�GRFXPHQWLQJ�WKH�IDPLO\�KLVWRU\��FRXQVHOLQJ�IDPLOLHV�DERXW�WKH�
increased recurrence risks for cardiovascular malformations in 
JHQHUDO��DQG�+/+6�LQ�SDUWLFXODU�DQG�VXSSRUWLQJ�HႇRUWV�WR�VFUHHQ�
¿UVW�GHJUHH�UHODWLYHV��

Practical Applications: 

��� 5HFRJQL]H�WKDW�+/+6�LV�D�JHQHWLF�GLVRUGHU�ZLWK�DQ�LQFUHDVHG�
UHFXUUHQFH� ULVN� IRU�+/+6�DQG�RWKHU�FDUGLRYDVFXODU�PDOIRU-
mations in future pregnancies. 

��� 5HIHU�IDPLOLHV�RI�SDWLHQWV�ZLWK�+/+6�IRU�JHQHWLF�FRXQVHOLQJ��

��� 'RFXPHQW� FRQJHQLWDO� FDUGLRYDVFXODU� PDOIRUPDWLRQV� LQ� WKH�
IDPLO\�E\�WDNLQJ�D�FDUHIXO�WKUHH�JHQHUDWLRQ�IDPLO\�KLVWRU\�

��� ,QIRUP�IDPLO\�PHPEHUV�RI� LQGLYLGXDOV�ZLWK�+/+6�DQG�RWKHU�
/9272�DERXW� WKH� LQFUHDVHG� ULVN�RI�DV\PSWRPDWLF� WKRUDFLF�
DRUWLF�GLODWLRQ�DQG�RU�%$9�DQG�VXEVHTXHQW�LQFUHDVHG�ULVN�IRU��
aortic aneurysm and dissection

��� 5HFRPPHQG� VFUHHQLQJ� HFKRFDUGLRJUDPV� IRU� ¿UVW�GHJUHH�
UHODWLYHV�RI�SDWLHQWV�ZLWK��+/+6�DQG�RWKHU�/9272�OHVLRQV�

. 
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“This supports our recommendation for 
JHQHWLF�FRXQVHOLQJ�DQG�VFUHHQLQJ�¿UVW�
degree relatives following the prenatal or 
postnatal diagnosis of HLHS, even when 
it is present as an isolated anomaly and 
ZLWKRXW�D�VLJQL¿FDQW�IDPLO\�KLVWRU\��”
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