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�EVWUDFW

��W�RG�FWLR��� �FKRQGURSODVLD�� WKH� PRVW� FRPPRQ� IRUP� RI� VNHOHWDO� G�VSODVLD� ZLWK�
FKDUDFWHULVWLF� VKRUW� OLPE� GZDUILVP�� LV� D� QRQ� OHWKDO� YDULDQW� RI� FKRQGURG�VSODVLD�� �OWKRXJK�
DXWRVRPDO�GRPLQDQW� JHQHV�PD��EH� WKH� VRXUFH� RI� LQKHULWDQFH��PRVW� RFFXUUHQFHV� VWDUW� RII� DV�
VSRQWDQHRXV�PXWDWLRQV��

����� ��SR�W��2XU�SDWLHQW�ZDV�D� WHUP�PDOH�EDE��ERUQ�YLD� HOHFWLYH�&DHVDUHDQ�VHFWLRQ�ZLWK�
ELUWK�ZHLJKW�RI����NJV���QRPDO��VFDQV�RI����ZHHNV�RI�JHVWDWLRQ�VKRZHG�QR�JURVV�DQRPDO��RI�
WKH�IHWXV�7KH�DQRPDO��VFDQ�RI���WK�ZHHN�RI�JHVWDWLRQ�VKRZHG�D�VPDOO�VL]H�RI�IHWXV��2Q�FOLQLFDO�
H[DPLQDWLRQ�� WKH�KHDG�FLUFXPIHUHQFH�ZDV�PRUH� WKDQ�QRUPDO�DQG� WKH�EDE��KDG�D�ODUJH�KHDG�
ZLWK�IURQWDO�ERVVLQJ��7KHUH�ZDV�ELODWHUDO�V�PPHWULFDO�VKRUWHQLQJ�RI�XSSHU�DQG�ORZHU�OLPEV�ZLWK�
VKRUW�ILQJHUV��7KHUH�ZDV�GHSUHVVHG�QDVDO�EULGJH��7KH�DEGRPHQ�ZDV�SURWXEHUDQW�DQG�GLVWHQGHG�

�/LW���W�������L������PXWDWLRQ�LQ�WKH��S�����ILEUREODVW�JURZWK�IDFWRU�UHFHSWRU���JHQH��)*)5���
UHVXOWV� LQ� DFKRQGURSODVLD��2QH�SDUHQW�V� DFKRQGURSODVLD� LQFUHDVHV� WKH� LQIDQW�V� SUREDELOLW�� RI�
LQKHULWLQJ�WKH�GLVRUGHU�E�������DQG�LI�ERWK�SDUHQWV�KDYH�LW��WKH�LQIDQW�V�FKDQFH�LQFUHDVHV�WR������
7KLV�VXJJHVWV�WKDW�WKH�GLVRUGHU�PD��EH�LQKHULWHG�DV�DQ�DXWRVRPDO�GRPLQDQW�FKDUDFWHULVWLF�

.H��RUGV���FKRQGURSODVLD��6KRUW�VWDWXUH��'ZDUI��&DHVDUHDQ�VHFWLRQ��0XWDWLRQ�

��WKRU�V� �IILOLDWLRQ�� ���-XQLRU� 5HVLGHQW�� ��VVRFLDWH�
3URIHVVRU�� �3URIHVVRU���+HDG��'HSDUWPHQW� RI� 3HGLDWULFV��'U��
9LWWKDOUDR� 9LNKH� 3DWLO� )RXQGDWLRQ�V� 0HGLFDO� &ROOHJH� DQG�
+RVSLWDO���KPHGQDJDU��0DKDUDVKWUD���������,QGLD�

&RUHVVSRQGLQJ� ��WKRU���DP�D� 6RONDU�� -XQLRU� 5HVLGHQW��
'HSDUWPHQW� RI� 3DHGLDWULFV�� 'U�� 9LWWKDOUDR� 9LNKH� 3DWLO�
)RXQGDWLRQ�V� 0HGLFDO� &ROOHJH� DQG� +RVSLWDO�� �KPHGQDJDU��
0DKDUDVKWUD���������,QGLD�

(�PDLO��KDP]DVRONDU��#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������
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�FKRQGURSODVLD�� WKH� PRVW� FRPPRQ� IRUP�
RI� VNHOHWDO� G�VSODVLD� ZLWK� FKDUDFWHULVWLF�

short� limb� dwar�sm,� is� a� nonlethal� variant� of�
FKRQGURG�VSODVLD�� �OWKRXJK� DXWRVRPDO� GRPLQDQW�
JHQHV� PD�� EH� WKH� VRXUFH� RI� LQKHULWDQFH�� PRVW�

RFFXUUHQFHV�VWDUW�RII�DV�VSRQWDQHRXV�PXWDWLRQV��7KH�
GLVWLQFWLYH� IHDWXUHV�DUH�VHHQ�RQ�UDGLRJUDSKV�RI� WKH�
OLPEV��SHOYLV�� FUDQLXP��DQG�VSLQH��/HJV�RI�DIIHFWHG�
SHUVRQV� DUH� UKL]RPHOLFDOO�� VKRUWHQHG�� �� QRUPDO�
trunk� length,� a� signi�cant� lumbar� lordosis,� genu�
YDUXP�� D� SURPLQHQW� IRUHKHDG� �IURQWDO� ERVVLQJ���
PLGIDFH� K�SRSODVLD�� UKL]RPHOLF� VKRUWHQLQJ� RI� WKH�
arms� and� legs,� and� a� trident� hand� con�guration�
DUH� DPRQJ� WKH� SKHQRW�SLF� WUDLWV��� �FKRQGURSODVLD�
LV�D�ZHOO�NQRZQ� FDXVH�RI�GLVSURSRUWLRQDWHO��VPDOO�
VWDWXUH��DOWKRXJK�FRPSDUHG�WR�FKLOGUHQ�DQG�DGXOWV��
LW�LV�PRUH�FKDOOHQJLQJ�WR�GHWHFW�DW�ELUWK���7KH�PDMRULW��
RI� SHRSOH� ZLWK� DFKRQGURSODVLD� KDYH� QRUPDO� ,4��
2EHVLW��� UHFXUULQJ� HDU� LQIHFWLRQV�� DQG� HSLVRGHV� RI�
VORZLQJ�RU� VWRSSLQJ�EUHDWKLQJ� �DSQHD�� DUH� DPRQJ�
WKH� KHDOWK� LVVXHV� OLQNHG� WR� DFKRQGURSODVLD�� 7KRVH�
ZKR� ZLWK� WKH� GLVRUGHU� W�SLFDOO�� JURZ� XS� ZLWK�
ERZHG�OHJV�DQG�D�QRWLFHDEOH��OLIHORQJ�ZREEOH�LQ�WKH�
ORZHU� EDFN� �ORUGRVLV��� %DFN� SDLQ� DQG� DQ� LUUHJXODU�
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IURQW�WR�EDFN�FXUYDWXUH�RI� WKH�VSLQH��N�SKRVLV��DUH�
DOVR�H[SHULHQFHG�E��VRPH�DIIHFWHG�LQGLYLGXDOV��6SLQDO�
VWHQRVLV� LV�D�SRWHQWLDOO��GDQJHURXV�DFKRQGURSODVLD�
FRQVHTXHQFH���:H�SUHVHQW�D�FDVH�RI�DFKRQGURSODVLD�
that�was�identi�ed�on�the��rst�day�of�life�based�on�
UDGLRORJLFDO�DQG�FOLQLFDO�FKDUDFWHULVWLFV�

&�6(�5(3257�

2XU�SDWLHQW�ZDV�D�WHUP�PDOH�EDE��ERUQ�YLD�HOHFWLYH�
&DHVDUHDQ� VHFWLRQ� ZLWK� ELUWK� ZHLJKW� RI� ���NJV��
7KH� EDE��ZDV� ERUQ� RXW� RI� D� QRQ� FRQVDQJXLQHRXV�
PDUULDJH�WR�D�SULPLJUDYLGD�PRWKHU�ZKR�LV�D�UHVLGHQW�
RI�DKPHGQDJDU��0DKDUDVKWUD�

7KHUH� ZDV� QR� REVWUXFWHG� ODERXU�� 7KH� SODFHQWD�
DQG� PHPEUDQHV� ZHUH� FRPSOHWHO�� VHSDUDWHG� DQG�
UHPRYHG�

�QRPDO��VFDQV�RI����ZHHNV�RI�JHVWDWLRQ�VKRZHG�
QR�JURVV�DQRPDO��RI�WKH�IHWXV�

7KH�DQRPDO��VFDQ�RI���WK�ZHHN�RI�JHVWDWLRQ�VKRZHG�
D�VPDOO�VL]H�RI�IHWXV��,W�DOVR�QRWHG�G�VSODVWLF�ELODWHUDO�
VKRUW�IHPXU�DQG�KXPHUXV�IRU�DJH��%RWK�SDUHQWV�DUH�
DOVR�VXIIHULQJ� IURP�DFKRQGURSODVLD�DQG�KDYH�VKRUW�
VWDWXUH�ZLWK�QR�RWKHU�FRQJHQLWDO�DQRPDO��

7KH� EDE�� ZDV� GHOLYHUHG� YLD� HOHFWLYH� FDHVDUHDQ�
VHFWLRQ� DQG� FULHG� LPPHGLDWHO�� DIWHU� ELUWK�� 7KHUH�
ZDV� PLOG� UHVSLUDWRU�� GLVWUHVV� IRU� ZKLFK� WKH� EDE��
ZDV�DGPLWWHG�LQ�WKH�1,&8�IRU�D�WRWDO�RI���GD�V���IWHU�

ZKLFK�WKH�EDE��ZDV�WUDQVIHUUHG�WR�PRWKHU�VLGH�LQ�WKH�
PDWHUQLW��ZDUG��2Q�DQWKURSRPHWULF�PHDVXUHPHQWV��
KHDG� FLUFXPIHUHQFH� LV� ��� FP�� FKHVW� FLUFXPIHUHQFH�
LV���FP��OHQJWK� LV����FP��XSSHU�VHJPHQW� LV����FP��
ORZHU�VHJPHQW�LV����FP�DQG�WKH�86�/6�UDWLR�LV������

2Q�FOLQLFDO�H[DPLQDWLRQ�� WKH�KHDG�FLUFXPIHUHQFH�
ZDV� PRUH� WKDQ� QRUPDO� DQG� WKH� EDE�� KDG� D� ODUJH�
KHDG� ZLWK� IURQWDO� ERVVLQJ�� 7KHUH� ZDV� ELODWHUDO�
V�PPHWULFDO� VKRUWHQLQJ� RI� XSSHU� DQG� ORZHU� OLPEV�
with�short��ngers.�There�was�depressed�nasal�bridge.�
7KH�DEGRPHQ�ZDV�SURWXEHUDQW�DQG�GLVWHQGHG�

7KH�EDE��KDG�QRUPDO�WRQH�DQG�SRZHU�

%ORRG� LQYHVWLJDWLRQV�ZHUH�VHQW�ZKLFK�FDPH�RXW�
WR� EH� QRUPDO�5DQGRP� EORRG� VXJDUV� ZHUH� QRUPDO�
DW� WKH�WLPH�RI�1,&8�DGPLVVLRQ��;�UD��RI� WKH�EDE��
ZDV� GRQH� ZKLFK� VXJJHVWHG� DFKRQGURSODVLD� DV�
LW� VKRZHG� D� EURDGHQLQJ� RI� WKH� ELODWHUDO� IHPXU�
DQG� KXPHUXV�V� SUR[LPDO� DQG� GLVWDO� PHWDSK�VHV��
suggesting� metaphyseal� �aring.� Rhizomelic�
VKRUWHQLQJ� UHVXOWHG� LQ� ELODWHUDO� VKRUWHQHG� IHPXU�
DQG�KXPHUXV��%RWK�KDQGV��PHWDFDUSDOV�ZHUH�VKRUW�
DQG�FRPSDUDEOH�LQ�OHQJWK��DQG�WKH�ULQJ�DQG�PLGGOH�
�ngers�were�separated�(the�trident�hand).�

86*�RI�DEGRPHQ�DQG�SHOYLV�ZDV�QRUPDO��1HXUR�
VRQRJUDSK��ZDV�QRUPDO�

7KH� EDE�� ZDV� DGPLWWHG� IRU� �� GD�V� WLOO� IHHGLQJ�
was� established� and� the� parents� were� con�dent�
HQRXJK�DQG�WKHQ�ZDV�GLVFKDUJHG�

)LJ�����6KRUWHQLQJ�RI�OLPEV��ODUJH�KHDG�ZLWK�IURQWDO�ERVVLQJ��IODW�
QDVDO�EULGJH�DQG�SURWXEHUDQW�DEGRPHQ�

)LJ�����+DSS��SDUHQWV�ZLWK�WKH�EDE�
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A�mutation�in�the�4p16.3��broblast�growth�factor�
UHFHSWRU���JHQH��)*)5���UHVXOWV�LQ�DFKRQGURSODVLD��
2QH�SDUHQW�V�DFKRQGURSODVLD�LQFUHDVHV�WKH�LQIDQW�V�
SUREDELOLW��RI�LQKHULWLQJ�WKH�GLVRUGHU�E�������DQG�
LI�ERWK�SDUHQWV�KDYH�LW��WKH�LQIDQW�V�FKDQFH�LQFUHDVHV�
WR� ����� 7KLV� VXJJHVWV� WKDW� WKH� GLVRUGHU� PD�� EH�
LQKHULWHG�DV�DQ�DXWRVRPDO�GRPLQDQW�FKDUDFWHULVWLF��
1RQHWKHOHVV�� WKH� PDMRULW�� RI� LQVWDQFHV� PDQLIHVW�
DV� VSRQWDQHRXV� PXWDWLRQV�� PHDQLQJ� D� NLG� ZLWK�
DFKRQGURSODVLD� FDQ� KDYH� SDUHQWV� ZLWKRXW� WKH�
FRQGLWLRQ��,Q�RXU�LQVWDQFH��ERWK�RI�RXU�SDUHQWV�ZHUH�

KDYLQJ� DFKRQGURSODVLD� DQG� KDYLQJ� VKRUW� VWDWXUH��
,Q�WKH�GHYHORSLQJ�ZRUOG��WKH�GLDJQRVLV�LV�SULPDULO��
dependent� on� clinical� and� radiological� �ndings.
������ 7KH� JOREDO� LQFLGHQFH� RI� DFKRQGURSODVLD� LV�
�������������������

%HFDXVH� RI� WKH� VKRUWHU� ORQJ� ERQHV�� XOWUDVRXQGV�
W�SLFDOO�� UHYHDO� WKH� VXVSLFLRQ��� ,Q� RXU� LQVWDQFH��
G�VSODVWLF�VKRUW�IHPXU�DQG�KXPHUXV�ZDV�VXJJHVWHG�
E��WKLUG�WULPHVWHU�XOWUDVRQRJUDSK���6L[�WKH�PDMRULW��
RI� DIIHFWHG� LQGLYLGXDOV�� GLVWLQFWLYH� FOLQLFDO� DQG�
UDGLRORJLFDO�V�PSWRPV�FDQ�DOVR�EH�XVHG�WR�PDNH�WKH�
GLDJQRVLV���'HVSLWH� WKH�IDFW�WKDW�GLDJQRVLQJ�D�FDVH�

)LJ�����0XOWLSOH�[�UD�V�VXJJHVWLYH�RI�ELODWHUDO�VKRUWHQLQJ�RI�IHPXU�DQG�KXPHUXV
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DW� ELUWK� LV�PRUH� FKDOOHQJLQJ� WKDQ� GLDJQRVLQJ� RQH�
LQ�D�FKLOG�RU�DGXOW��RXU�FDVH�ZDV�GLDJQRVHG�DW�ELUWK�
EHFDXVH� RI� D� VXJJHVWLYH� XOWUDVRXQG�� UDGLRORJLFDO�
HYLGHQFH�� DQG� XQLTXH� FOLQLFDO� IHDWXUHV�� &OLQLFDOO���
WKH� SDWLHQW� H[KLELWV� D� SURWXEHUDQW� DEGRPHQ�� D�
ELJ�KHDG�ZLWK� IURQWDO� ERVVLQJ�� D�GLVSURSRUWLRQDWH�
shortening� of� the� long� bones,� and� a� �attening� of�
WKH�QDVDO�EULGJH���FKRQGURSODVLD�FDQ�EH�GLDJQRVHG�
E�� FDUHIXO� REVHUYDWLRQ� EHFDXVH� LWV� WUDLWV� DUH� TXLWH�
distinctive.�But�due� to��nancial� crisis� the�patients�
JHQHWLF�WHVWLQJ�IRU�)*)5��JHQH�FRXOG�QRW�EH�GRQH�

,Q�D�IDPLO��ZLWK�VSRUDGLF�LQVWDQFHV��WKH�HVWLPDWHG�
SUREDELOLW�� RI� UHFXUUHQFH� LV� �� LQ� ������ ,W� LV� VWDWHG�
WKDW� RQH� RI� WKH� SDUHQWV�� PRVDLFLVP� LV� WR� EODPH�
IRU� WKLV�� �FKRQGURSODVLD� FDUULHV� D� ���� FKDQFH� RI�
UHFXUUHQFH�LQ�NLGV�RI�HLWKHU�VH[�LI�RQH�RI�WKH�SDUHQWV�
KDV�WKH�FRQGLWLRQ������RI�RIIVSULQJ�ZLOO�EH�QRUPDO��
���� ZLOO� EH� KHWHUR]�JRXV�� DQG� ���� ZLOO� KDYH� D�
homozygous�mutation�if�both�parents�are�af�icted.�
�FKRQGURSODVLD�KRPR]�JRXV�LV�LQYDULDEO��IDWDO��

5()(5(1&(6

��� &RKHQ� 00�� 6RPH� FKRQGURG�VSODVLDV�
ZLWK� VKRUW� OLPEV�� PROHFXODU� SHUVSHFWLYHV��
�PHULFDQ� MRXUQDO� RI� PHGLFDO� JHQHWLFV�� �����
2FW������������������

��� %HOOXV� *��� +HIIHURQ� 7:�� GH� /XQD� 52��
+HFKW�-7��+RUWRQ�:���0DFKDGR�0��.DLWLOD�,��
0F,QWRVK�,��)UDQFRPDQR�&����FKRQGURSODVLD�
LV� GHILQHG�E�� UHFXUUHQW�*���5�PXWDWLRQV� RI�
)*)5����PHULFDQ�MRXUQDO�RI�KXPDQ�JHQHWLFV��

�����)HE�����������

��� %KXVDO� 6�� *DXWDP� 8�� 3KX�DO� 5�� &KRXGKDU��
5�� 0DQDQGKDU� 65�� 1LURXOD� ��� 'LDJQRVLV� RI�
DFKRQGURSODVLD�DW�ELUWK����FDVH�UHSRUW��-10���
-RXUQDO� RI� WKH� 1HSDO� 0HGLFDO� �VVRFLDWLRQ��
�����)HE�������������

��� +RUWRQ�:���+DOO�-*��+HFKW�-7���FKRQGURSODVLD��
7KH�/DQFHW�������-XO���������������������

��� %DXMDW� *�� /HJHDL�0DOOHW� /�� )LQLGRUL�
*�� &RUPLHU�'DLUH� 9�� /H� 0HUUHU� 0��
�FKRQGURSODVLD�� %HVW� 3UDFWLFH� �� 5HVHDUFK�
&OLQLFDO� 5KHXPDWRORJ��� ����� 0DU�
�������������

��� %RXOHW� 6�� �OWKXVHU� 0�� 1XJXHV� )�� 6FKDDO�
-3�� -RXN� 36�� 3UHQDWDO� GLDJQRVLV� RI�
DFKRQGURSODVLD��QHZ� VSHFLILF� VLJQV�� 3UHQDWDO�
'LDJQRVLV�� 3XEOLVKHG� LQ��IILOLDWLRQ�:LWK� WKH�
,QWHUQDWLRQDO� 6RFLHW�� IRU�3UHQDWDO�'LDJQRVLV��
�����-XO����������������

��� 6KHOPHUGLQH� 6&�� %ULWWDLQ� +�� �UWKXUV�
2-�� &DOGHU� �'�� �FKRQGURSODVLD�� UHDOO��
UKL]RPHOLF��� �PHULFDQ� -RXUQDO� RI� 0HGLFDO�
*HQHWLFV�3DUW����������XJ����������������

��� 6KLDQJ� 5�� 7KRPSVRQ� /0�� =KX� �=�� &KXUFK�
'0�� )LHOGHU� 7-�� %RFLDQ� 0�� :LQRNXU� 67��
:DVPXWK�--��0XWDWLRQV�LQ�WKH�WUDQVPHPEUDQH�
GRPDLQ� RI� )*)5�� FDXVH� WKH� PRVW� FRPPRQ�
JHQHWLF� IRUP� RI� GZDUILVP�� DFKRQGURSODVLD��
&HOO�������-XO�����������������

��� 0RGDII� 3�� +RUWRQ� 9N�� 3DXO,� 50�� (UURUV�
LQ� WKH� SUHQDWDO� GLDJQRVLV� RI� FKLOGUHQ� ZLWK�
DFKRQGURSODVLD�� 3UHQDWDO� GLDJQRVLV�� �����
-XQ��������������
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