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Figure 1: At 12 months, the patient is crawling and starting to 
pull to a stand. Note the mild facial features of Down syndrome: 
HSLFDQWKDO�IROGV��URXQG�IDFH�ZLWK�ÀDW�SUR¿OH��+HU�PXVFOH�WRQH�LV�
remarkably good, which is atypical for DS.

'DLV\�+HUQDQGH]��06��/&*&�6XEKDGUD�5DPDQDWKDQ��06��06F��
5RELQ�&ODUN��0'
Case Summary:

$� ���ZHHN�ROG� IHPDOH� ZDV� UHIHUUHG� WR� 3HGLDWULF� *HQHWLFV� XSRQ�
GLVFKDUJH�IURP�WKH�1,&8�IRU�WUDQVORFDWLRQ�'RZQ�V\QGURPH��'6���
7KH�SUHQDWDO�KLVWRU\�ZDV�XQFRPSOLFDWHG��7KHUH�ZHUH�QRUPDO�IHWDO�
PRYHPHQWV��7KH�LQIDQW�ZDV�ERUQ�DW����ZHHNV���GD\V�JHVWDWLRQ�E\�
YDJLQDO�GHOLYHU\�WR�D����\HDU�ROG�*�3��PRWKHU��%LUWK�ZHLJKW�ZDV�
�����JUDPV� ��QG�SHUFHQWLOH�� DQG�KHDG� FLUFXPIHUHQFH�ZDV������
FP����WK�SHUFHQWLOH���6KH�ZDV�LQ�WKH�1,&8�IRU���ZHHNV�GXH�WR�SRRU�
IHHGLQJ�DQG�UHVSLUDWRU\�GLVWUHVV��6KH�SDVVHG�KHU�QHZERUQ�KHDULQJ�
VFUHHQ��&KURPRVRPH�DQDO\VLV�DQG�FKURPRVRPH�PLFURDUUD\�ZHUH�
RUGHUHG�GXULQJ�KHU�DGPLVVLRQ�EHFDXVH�RI�D�FOLQLFDO�VXVSLFLRQ�RI�
'6��

5HSRUWHGO\��DOO�SUHQDWDO�PDWHUQDO�VFUHHQLQJ�WHVWV�DQG�XOWUDVRXQGV�
ZHUH�QRUPDO�DQG�WKHUH�ZDV�QR�LQGLFDWLRQ�RI�DQHXSORLG\�WKURXJKRXW�
WKH�SUHJQDQF\��3DUHQWV�GLVFXVVHG�WKDW�UHWURVSHFWLYH�UHYLHZ�RI�WKH�
SDWLHQW¶V�GHWDLOHG�IHWDO�XOWUDVRXQG�UHYHDOHG�D�PLQRU�FDUGLDF�DEQRU-
PDOLW\�WKDW�WKH�IDPLO\�ZDV�QRW�DOHUWHG�WR�

Genetics Evaluation: 

2Q�SK\VLFDO�H[DP��WKH�LQIDQW�KDG�PLQRU�G\VPRUSKLF�IDFLDO�IHDWXUHV�
VXJJHVWLYH� RI�'RZQ� V\QGURPH��6KH�ZDV� EHLQJ� IROORZHG�E\�3H-
GLDWULF�&DUGLRORJ\�IRU�D�VPDOO�DWULDO�VHSWDO�GHIHFW�ZLWK�OHIW�WR�ULJKW�
VKXQWLQJ�DQG�E\�+HPDWRORJ\�2QFRORJ\�IRU�WKURPERF\WRSHQLD��6KH�
ZDV�V�S�VXUJLFDO�UHPRYDO�RI�ELODWHUDO�SUH�DXULFXODU�VNLQ�WDJV�DQG�D�
cutaneous skin tag on her right cheek.

�'HYHORSPHQWDOO\��WKH�SDWLHQW�ZDV�GRLQJ�ZHOO��VKH�OLIWHG�KHU�KHDG�
DW���PRQWKV��UROOHG�RYHU�DW���PRQWKV��DQG�ERUH�ZHLJKW�ZHOO��PLOH-
VWRQHV�WKDW�DUH�DGYDQFHG�IRU�DQ�LQIDQW�ZLWK�'RZQ�V\QGURPH��6KH�
FRRHG�DQG� LQWHUDFWHG�ZHOO� VRFLDOO\��6KH� UHFHLYHG�GHYHORSPHQWDO�
WKHUDS\�RQFH�D�ZHHN�WKDW�IRFXVHG�RQ�PRWRU��PXVFXODU��DQG�VSHHFK�
GHYHORSPHQW�

7KH�IDPLO\�KLVWRU\�ZDV�QRW�VLJQL¿FDQW��7KHUH�ZDV�QR�IDPLO\�KLVWRU\�
RI�ELUWK�GHIHFWV��GHYHORSPHQWDO�GHOD\�� LQWHOOHFWXDO�GLVDELOLW\��HDUO\�
LQIDQW� GHDWKV� RU�PXOWLSOH�PLVFDUULDJHV�� 3DUHQWV� DUH� RI� ,FHODQGLF�
DQG� 1DWLYH�$PHULFDQ� DQFHVWU\�� 3DUHQWDO� FRQVDQJXLQLW\� ZDV� GH-
QLHG�

&KURPRVRPH� DQDO\VLV� GHWHFWHG� DQ� ��� FKURPRVRPHV�� RQH� RI�
ZKLFK�ZDV�D�GHULYDWLYH�FKURPRVRPH�����WKDW�LQYROYHG�WZR�FRSLHV�
RI�FKURPRVRPH��������;;�����GHU��������T���"T�����7KLV�UHVXOW-
HG�LQ�SDUWLDO�GXSOLFDWLRQ�RI�WKH�GLVWDO�ORQJ�DUP�RI�FKURPRVRPH�����
7KH�FKURPRVRPH�PLFURDUUD\�LGHQWL¿HG�D������0E�WHUPLQDO�GXSOL-
FDWLRQ�RI�FKURPRVRPH����IURP���T�����WR���TWHU��LQGLFDWLQJ�SDUWLDO�

trisomy for this region. 

 

Conclusion and Counseling: 

7KH�SDWLHQW�KDV�DQ�DW\SLFDO�IRUP�RI�WUDQVORFDWLRQ�'6�GXH�WR�D�GH-
ULYDWLYH�������FKURPRVRPH�FDXVLQJ�SDUWLDO�GXSOLFDWLRQ�RI�WKH�GLVWDO�
ORQJ�DUP�RI�FKURPRVRPH������,Q�DSSUR[LPDWHO\������RI�SDWLHQWV�

Genetics Corner: 
Translocation Down syndrome

Peer Reviewed

“Our patient has a rare type of 
WUDQVORFDWLRQ�EHFDXVH�WKH�EUHDNSRLQW�LV�
LQ�WKH�ORQJ�DUP�RI�RQH�FRS\�RI�FKU�����
QRW�LQ�WKH�FHQWURPHUH�DV�H[SHFWHG��2XU�
SDWLHQW�KDV�D�UDUH�W\SH�RI�WUDQVORFDWLRQ�
EHFDXVH�WKH�EUHDNSRLQW�LV�LQ�WKH�ORQJ�
DUP�RI�RQH�FRS\�RI�FKU�����QRW�LQ�WKH�
FHQWURPHUH�DV�H[SHFWHG�”
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ZLWK�'6��WKH�FKURPRVRPH�QXPEHU�LV�QRUPDO�DQG�WKH�H[WUD�FKUR-
PRVRPDO� PDWHULDO� LV� WUDQVORFDWHG� WR� DQRWKHU� FKURPRVRPH� �����
7KLV�W\SH�RI�UHDUUDQJHPHQW�LV�NQRZQ�DV�D�5REHUWVRQLDQ�WUDQVOR-
FDWLRQ��5REHUWVRQLDQ�WUDQVORFDWLRQV�UHVXOW�IURP�WKH�IXVLRQ�RI�WZR�
DFURFHQWULF�FKURPRVRPHV��FKURPRVRPHV����������������DQG������
ZLWK� FKURPRVRPH� ��� EHLQJ� WKH�PRVW� FRPPRQ� SDUWQHU� FKURPR-
VRPH�LQYROYHG�LQ�5REHUWVRQLDQ�WUDQVORFDWLRQV�������

2XU�SDWLHQW�KDV�D�UDUH� W\SH�RI� WUDQVORFDWLRQ�EHFDXVH�WKH�EUHDN-
SRLQW�LV�LQ�WKH�ORQJ�DUP�RI�RQH�FRS\�RI�FKU�����QRW�LQ�WKH�FHQWUR-
PHUH�DV�H[SHFWHG���6KH�KDV�D�SDUWLDO�GXSOLFDWLRQ�RI�WKH�GLVWDO�ORQJ�
DUP�RI�FKURPRVRPH�����7KLV�KDV�EHHQ�FDOOHG��3DUWLDO�7ULVRP\�����
LQ� WKH�PHGLFDO� OLWHUDWXUH� DQG� WKH� SKHQRW\SH�PD\� EH� VRPHZKDW�

PLOGHU�WKDQ�WKH�PRUH�W\SLFDO�W\SHV�RI�'6�WKDW�LQFOXGH�D�FRPSOHWH�
H[WUD�FRS\�RI�FKURPRVRPH�����+RZHYHU��VLQFH�VKH�KDV�WKUHH�FRS-
LHV�RI� WKH�'6�FULWLFDO� UHJLRQ�DW���T�������RQ� WKH�GLVWDO� ORQJ�DUP�
RI� FKURPRVRPH� ����ZH� H[SHFW� KHU� WR� GHPRQVWUDWH�PRVW� RI� WKH�
IHDWXUHV�W\SLFDOO\�DVVRFLDWHG�ZLWK�'6�

7KLV�FDVH�KLJKOLJKWV�WKH�FULWLFDO�LPSRUWDQFH�RI�REWDLQLQJ�FKURPR-
VRPH�DQDO\VLV�WR�FRQ¿UP�WKH�FOLQLFDO�VXVSLFLRQ�RI�'RZQ�V\QGURPH��

$V� VWDWHG� LQ� WKH� SUHYLRXVO\� GHVFULEHG� 'RZQ� V\QGURPH� WRRONLW�
�SOHDVH�VHH�WKH�6HSWHPEHU�LVVXH�RI�1HRQDWRORJ\�7RGD\�IRU�D�GH-
WDLOHG�GHVFULSWLRQ�RI� WKLV� WRRONLW��FKURPRVRPH�DQDO\VLV� LV�XVXDOO\�
D� FRQ¿UPDWRU\� WHVW�� EXW� LW� DOVR� GLVWLQJXLVKHV� WKH�PRUH� FRPPRQ�
WULVRP\����IURP�WKH�OHVV�FRPPRQ�WUDQVORFDWLRQ�DQG�PRVDLF�W\SHV�
RI�'RZQ�V\QGURPH����ZKLFK�GLႇHU�LQ�WKHLU�UHFXUUHQFH�ULVNV��&KUR-
PRVRPH�DQDO\VLV�LV�WKHUHIRUH�QHFHVVDU\�IRU�SURYLGLQJ�DSSURSULDWH�
genetic counseling. 

$GGLWLRQDOO\���DV�SUHYLRXVO\�GHVFULEHG�LQ�WKH�$XJXVW�LVVXH�RI�1HR-
QDWRORJ\� 7RGD\�� FKURPRVRPH� DQDO\VLV� LV� D� EHWWHU� ¿UVW�OLQH� WHVW�
ZKHQ�DQ�DQHXSORLG\�LV�VXVSHFWHG�RU�ZKHQ�WKHUH�LV�D�IDPLO\�KLVWRU\�
RI�PXOWLSOH�PLVFDUULDJHV�RU� LQIHUWLOLW\�ZKHQ�D�EDODQFHG�WUDQVORFD-
WLRQ�LV�VXVSHFWHG��&KURPRVRPH�PLFURDUUD\�DQDO\]HV�'1$�UDWKHU�
WKDQ�ZKROH�FKURPRVRPHV��DQG�GRHV�QRW�LGHQWLI\�WUDQVORFDWLRQV��LQ-
YHUVLRQV�RU�RWKHU�VWUXFWXUDO�FKURPRVRPH�UHDUUDQJHPHQWV��:KHUH-
DV��FRQYHQWLRQDO�F\WRJHQHWLF�DQDO\VLV�XVHV�PLFURVFRSLF�DQDO\VLV�
RI�EDQGHG�FKURPRVRPHV�DQG�H[DPLQHV�H[SOLFLWO\�WKH�VKDSH�DQG�
PRUSKRORJ\�RI�FKURPRVRPHV��

3DUHQWDO�FKURPRVRPH�DQDO\VLV�ZDV�UHFRPPHQGHG�WR�LGHQWLI\�PR-
VDLFLVP�IRU� WKLV�GHULYDWLYH�FKURPRVRPH� LQ�RQH�RI� WKH�SDUHQWV�RU�
any structural changes (e.g. Inversion) in chromosome 21 that 
PD\�SUHGLVSRVH� WR�DQ�XQEDODQFHG�UHDUUDQJHPHQW� LQ� WKHLU� IXWXUH�
RႇVSULQJ�DQG�WR�FODULI\�WKH�UHFXUUHQFH�ULVN�IRU�'6�LQ�IXWXUH�SUHJ-
QDQFLHV��$SSUR[LPDWHO\�����RI�5REHUWVRQLDQ�WUDQVORFDWLRQ�'6�LV�
IDPLOLDO�DQG�����LV�GH�QRYR�������%RWK�SDUHQWV�KDG�D�QRUPDO�FKUR-
mosome result. 

7KH� GLႇHUHQFH� EHWZHHQ� SUHQDWDO� GLDJQRVWLF� DQG� VFUHHQLQJ� WHVW�
RSWLRQV�IRU� WKH�GHWHFWLRQ�RI�FKURPRVRPH�DEQRUPDOLWLHV�ZDV�GLV-
FXVVHG�ZLWK�WKH�IDPLO\��3UHQDWDO�VFUHHQLQJ�RSWLRQV��VXFK�DV�PD-
WHUQDO� VHUXP� VFUHHQLQJ�� XOWUDVRXQG� DQG� QRQ�LQYDVLYH� SUHQDWDO�
VFUHHQLQJ��1,36���ZLOO�QRW�LGHQWLI\�DOO�FDVHV�RI�'6��0DWHUQDO�VHUXP�
VFUHHQLQJ�KDV�DQ��������GHWHFWLRQ�UDWH�IRU�'6�GHSHQGLQJ�RQ�WKH�
W\SH�RI�VFUHHQLQJ�WKDW�LV�SHUIRUPHG������1,36�KDV�D�GHWHFWLRQ�UDWH�
RI������ZKLFK�YDULHV�VRPHZKDW�ZLWK�WKH�ODERUDWRU\�DQG�WKH�WHFK-
QLTXH��IRU�'RZQ�V\QGURPH�������$GGLWLRQDOO\��DSSUR[LPDWHO\�����
RI�IHWXVHV�ZLWK�'RZQ�V\QGURPH�KDYH�D�PDMRU�VWUXFWXUDO�DQRPDO\�
SUHVHQW�RQ�XOWUDVRXQG�DQG�DERXW��������PD\�KDYH�RQH�RU�PRUH�
¿QGLQJV� RQ� DQ� ������ZHHN� XOWUDVRXQG� ����� 3UHQDWDO� GLDJQRVWLF�
WHVWV��VXFK�DV�DPQLRFHQWHVLV�DQG�FKRULRQLF�YLOOXV�VDPSOLQJ��KDYH�
WKH� KLJKHVW� GHWHFWLRQ� UDWH� IRU� '6� DW� !� ������� 3UHQDWDO� JHQHWLF�
FRXQVHOLQJ�ZDV�UHFRPPHQGHG�LQ�DOO�IXWXUH�SUHJQDQFLHV�DV�SDUHQ-
WDO�JHUPOLQH�PRVDLFLVP�FDQQRW�EH�UXOHG�RXW��7KH�UHFXUUHQFH�ULVN�

Figure 2: In a typical Robertsonian translocation, the breakpoints 
are in the centromeres and there are two copies of the long arms 
of the acrocentric chromosomes in the derivative chromosome

Figure 3: http://www.pathology.washington.edu/research/cytopages/idiograms/human/hum_21.pdf 

The duplicated region in our patient is boxed in red.
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IRU�DQRWKHU�FKLOG�ZLWK�'RZQ�V\QGURPH�LV����DERYH�WKH�PDWHUQDO�
DJH�UHODWHG�ULVN�IRU�WKLV�IDPLO\��

Practical Applications: 

��� )HDWXUHV�RI�'RZQ�V\QGURPH�FDQ�EH�VXEWOH��%H�DZDUH�WKDW�
WKH�SKHQRW\SH�FDQ�EHWZHHQ�SDWLHQWV�DQG� LQ� UDUH�FDVHV� LW�
FDQ�LQGLFDWH�SDUWLDO�WULVRP\�����

��� 8VH�FKURPRVRPH�DQDO\VLV�DV�\RXU�¿UVW�OLQH�WHVW�ZKHQ�'RZQ�
V\QGURPH�LV�VXVSHFWHG��&KURPRVRPH�DQDO\VLV�LV�FULWLFDO�IRU�
FRQ¿UPLQJ�D�GLDJQRVLV�RI�'6�DV�DW\SLFDO�FDVHV�RI�'6�PD\�
QRW� EH� LGHQWL¿HG�ZLWK� FKURPRVRPH�PLFURDUUD\� RU� ÀXRUHV-
FHQFH�LQ�VLWX�K\EULGL]DWLRQ��),6+����

��� 3DUHQWDO�IROORZ�XS�WHVWLQJ�LV�QHFHVVDU\�WR�FODULI\�WKH�UHFXU-
UHQFH�ULVN�IRU�'6�21/<�ZKHQ�D�WUDQVORFDWLRQ�LV�LQYROYHG��

��� 3UHQDWDO�VFUHHQLQJ�RSWLRQV�IRU�DQHXSORLG\�VXFK�DV�PDWHUQDO�
VHUXP�VFUHHQLQJ��XOWUDVRXQG�RU�1,36�PD\�QRW� LGHQWLI\�DOO�
FDVHV�RI�'6��
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³3UHQDWDO�JHQHWLF�FRXQVHOLQJ�ZDV�
UHFRPPHQGHG�LQ�DOO�IXWXUH�SUHJQDQFLHV�
DV�SDUHQWDO�JHUPOLQH�PRVDLFLVP�FDQQRW�
EH�UXOHG�RXW��7KH�UHFXUUHQFH�ULVN�IRU�
DQRWKHU�FKLOG�ZLWK�'RZQ�V\QGURPH�LV����
above the maternal age-related risk for 
this family.”


