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�DFNJ�R��J��,QWHUFRQG�ODU�IUDFWXUHV�RI�GLVWDO�KXPHUXV�DUH�XQFRPPRQ�LQMXULHV�DQG�SUHVHQW�WKH�PRVW�
GLIILFXOW� FKDOOHQJH� DPRQJ� IUDFWXUHV� RI� ORZHU� HQG� RI� KXPHUXV�'LVWDO� KXPHUXV� IUDFWXUHV� ZLWK� LQWUD�
DUWLFXODU�H[WHQVLRQ�DUH�FRPSOH[�LQMXULHV�WKDW�UHTXLUH�PHWLFXORXV�DSSURDFK�IRU�IL[DWLRQ��7KH�SULQFLSOH�
LQYROYHV�DQDWRPLFDO�UHGXFWLRQ�DQG�DEVROXWH�IL[DWLRQ�ZLWK�SHUIHFW�VWDELOL]DWLRQ�RI�H[WUDRVVHRXV�LPSODQWV��
7KH�IXQFWLRQDO�RXWFRPH�KDV�EHHQ�JUHDWO��LQIOXHQFHG�E��WKH�HDUO��JUDGXDWHG�UHKDELOLWDWLYH�H[HUFLVH��

�LP�D�G���M�F�L��V��7KH�$LP�RI�WKH�SUHVHQW�VWXG��LV�WR�HYDOXDWH�WKH�)XQFWLRQDO�2XWFRPH�RI�6XUJLFDO�
0DQDJHPHQW�RI�,QWHUFRQG�ODU�)UDFWXUHV�RI�GLVWDO�KXPHUXV�LQ�$GXOWV�E��2SHQ�5HGXFWLRQ�DQG�,QWHUQDO�
)L[DWLRQ�XVLQJ�SUH�FRQWRXUHG�ORFNLQJ�FRPSUHVVLRQ�SODWHV�WKURXJK�WUDQV�ROHFUDQRQ�DSSURDFK��

�D���LDOV�D�G����KRGV��3URVSHFWLYH�VWXG��LQFOXGHV����$GXOW�SDWLHQWV�ZLWK�LQWHUFRQG�ODU�IUDFWXUH�RI�
GLVWDO�KXPHUXV�DGPLWWHG�WR�&KLJDWHUL�*HQHUDO�+RVSLWDO�DQG�%DSXML�+RVSLWDO�DWWDFKHG�WR�-�-�0�0HGLFDO�
&ROOHJH�� 'DYDQJHUH� EHWZHHQ� WKH� SHULRGV� 6HSWHPEHU� ����� WR� 6HSWHPEHU� ����� VDWLVI�LQJ� LQFOXVLRQ�
FULWHULD��

��V�O�V��,Q�WKLV�VWXG��RI����FDVHV��WKHUH�ZHUH����PDOHV�DQG����IHPDOHV�ZLWK�DYHUDJH�RI�������HDUV�����
FDVHV�ZHUH�GXH�WR�57$�DQG���GXH�WR�GLUHFW�IDOO��7KHUH�ZDV�D�SUHGRPLQDQFH�RI�OHIW�VLGH�������2XW�RI����
&DVHV����������ZHUH�RI�%��W�SH���������ZHUH�RI�W�SH�%�����������ZHUH�RI�&,����������RI�&��DQG���������
ZHUH�RI�W�SH�RI�&���([FHOOHQW�UHVXOWV�LQ�����������JRRG�LQ����������IDLU�LQ���������DQG�SRRU�UHVXOWV�LQ���
�����FDVH��DFFRUGLQJ�WR�0(36�

&R�FO�VLR���$QDWRPLFDOO��SUH�VKDSHG�GLVWDO�KXPHUXV� ORFNLQJ�SODWH�V�VWHP� LV�XVHIXO� LQ�SURYLGLQJ�
VWDEOH�IL[DWLRQ�IRU�FRPSOH[�GLVWDO�DUWLFXODU�IUDFWXUH�DQG�IDFLOLWDWLQJ�HDUO��SRVWRSHUDWLYH�UHKDELOLWDWLRQ��
&OLQLFDO�DQG�UDGLRORJLFDO�UHVXOWV�VKRZ�JRRG�KHDOLQJ�UDWH�ZLWK�JRRG�UDQJH�RI�PRWLRQ�

.H��RUGV��,QWHUFRQG�ODU��3UH�FRQWRXUHG�/&3��7UDQV�ROHFUDQRQ��'LVWDOKXPHUXV�

,QWURG�FWLRQ

$SSUR[LPDWHO�����RI�DOO�DGXOW�IUDFWXUHV�LQYROYH�WKH�
HOERZ��RI�WKHVH��DSSUR[LPDWHO��RQH�WKLUG�LQYROYH�WKH�
GLVWDO�KXPHUXV��'LVWDO�KXPHUXV�IUDFWXUHV��WKHUHIRUH�
FRPSULVH� DSSUR[LPDWHO�� ��� RI� DOO� IUDFWXUHV�'LVWDO�
KXPHUXV� IUDFWXUHV� UHPDLQ� DV� RQH� RI� WKH� PRVW�
FKDOOHQJLQJ�LQMXULHV�WR�PDQDJH��7KH��DUH�FRPPRQO��
PXOWLIUDJPHQWHG�� RFFXU� LQ� RVWHRSHQLD� ERQH� DQG�
KDYH� FRPSOH[� DQDWRP�� ZLWK� OLPLWHG� RSWLRQV� IRU�

internal� �xation.Treatment� outcomes� are� often�

DVVRFLDWHG�ZLWK�HOERZ�VWLIIQHVV��ZHDNQHVV�DQG�SDLQ��

$�SDLQOHVV��VWDEOH�DQG�PRELOH�HOERZ�MRLQW�LV�GHVLUHG�

DV�LW�DOORZV�WKH�KDQG�WR�FRQGXFW�WKH�DFWLYLWLHV�RI�GDLO��

OLYLQJ��PRVW�QRWDEO��SHUVRQDO�K�JLHQH�DQG�IHHGLQJ��

7KHUHIRUH��VWDUWLQJ�ZLWK�D�KLJKO��WUDXPDWL]HG�GLVWDO�

humerus� and� �nishing�with� a� stable,�mobile� and�

SDLQ� IUHH� MRLQW� UHTXLUHV� D� V�VWHPDWLF� DSSURDFK�

7KRXJKW� LV� UHTXLUHG� LQ� GHWHUPLQLQJ� WKH�RSHUDWLYH�

LQGLFDWLRQV�� PDQDJLQJ� WKH� VRIW� WLVVXHV�� VHOHFWLQJ� D�

��LJL�DO����LFO�

�R��WR�FLWH�WKLV�DUWLFOH�

6KLYDVKDQNDUDSSD� $�� 3UDVDG� 1&�� 6KDLN� +XVVDLQ� 6DKHE�$� 6WXG�� RQ� 3UHFRQWRXUHG� /RFNLQJ� &RPSUHVVLRQ� 3ODWH� 7KURXJK��
7UDQV�ROHFUDQRQ�$SSURDFK��0DQDJHPHQW�RI�LQWHU�&RQG�ODU�)UDFWXUHV�RI�'LVWDO�+XPHUXV�LQ�$GXOWV��-�RUWK��(GX������������������
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VXUJLFDO�DSSURDFK��REWDLQLQJ�DQ�DQDWRPLF�DUWLFXODU�
reduction�and�creating�a��xation�construct� that� is�
ULJLG�HQRXJK�WR�WROHUDWH�HDUO��UDQJH�RI�PRWLRQ��

,Q� WKH� HDUO�� DQG� PLGGOH� SDUWV� RI� WZHQWLHWK�
FHQWXU��� RSHUDWLYH� WUHDWPHQW� ZDV� FRPELQHG� ZLWK�
devascularizing�exposure,�inadequate��xation,�and�
FDVW� LPPRELOL]DWLRQ�� 7KH� UHVXOW� ZDV� RIWHQ� HOERZ�
VWLIIQHVV�DQG�GHOD�HG�KHDOLQJ��,Q�WKLV�FRQWH[W��QRQ�
RSHUDWLYH�WUHDWPHQWV��VXFK�DV�WKH�VR�FDOOHG�EDJ��RI�
�ERQHV�WHFKQLTXH��D�VKRUW�GXUDWLRQ�RI�LPPRELOL]DWLRQ�
LQ� HLWKHU� D� FDVW� RU� D� FROODU� DQG� FXII� IROORZHG�
E�� PRELOL]DWLRQ� DV� WROHUDWHG�� ZHUH� HVWDEOLVKHG�
DV� WUHDWPHQW� DOWHUQDWLYHV�'HSHQGLQJ� XSRQ� WKH�
IUHTXHQF��RI�FRPPXQLWLRQ�DQG�GLVSODFHPHQW��RSHQ�
reduction� and� internal� �xation� with� 1/3� tubular�
SODWH�� SUH�FRQWRXUHG� /&3�� UHFRQVWUXFWLRQ� SODWH��
.LUVFKQHU�ZLUH�DQG�GRXEOH�WHQVLRQ�EDQG�ZLULQJ�FDQ�
EH�GRQH�LQGLYLGXDOO��RU�LQ�FRPELQDWLRQ��

The� result� of� operative� �xation� of� fractures�
RI� WKH� GLVWDO� KXPHUXV� UHPDLQHG� XQSUHGLFWDEOH�
until� improved� techniques� for� the� �xation� of�
VPDOO�� DUWLFXODU� IUDFWXUHV� DV� GHYHORSHG� E�� WKH�
$UEHLWVJHPHLQVFKDIW� IXU� RVWHRV�QWKHVHIUDJHQ�
association�for�the�study�of�internal��xation�(AO/
$6,)��DQG�RWKHUV�ZHUH�DSSOLHG��2Q�WKH�EDVLV�RI�WKH�
results�reported�in�the�more�recent�series,��xation�
ZLWK�WZR�SODWHV�DW����GHJUHHV�DQJOH�ZLWK�RQH�DQRWKHU�
KDV� EHFRPH� WKH� VWDQGDUG� DJDLQVW� ZKLFK� DOO� RWKHU�
treatments� are� measured.� Despite� the� con�dence�
in� operative� �xation� that� believes� this� shift� in�
WUHDWPHQW� SUHIHUHQFH�� WKHVH� UHPDLQ� FKDOOHQJLQJ�
IUDFWXUHV� WR� WUHDW�HIIHFWLYHO��DQG�EHVW�PDQDJHG�E��
VXUJHRQV� ZLWK� LQWHUHVW� DQG� H[SHULHQFH� LQ� VNHOHWDO�
WUDXPD� LQYROYLQJ�XSSHU�H[WUHPLW���(YHQ� WKH�PRVW�
H[SHULHQFHG�VXUJHRQV��KRZHYHU�PD��EH�LQWLPLGDWHG�
ZLWK�FHUWDLQ�IUDFWXUH�FKDUDFWHULVWLFV��LQFOXGLQJ�SRRU�
ERQH� TXDOLW��� IUDFWXUHV� LQYROYLQJ� WKH� GLVWDO� PRVW�
DVSHFWV� RI� WKH� ERQH� FROXPQV� DQG� IUDJPHQWDWLRQ�
RI�DUWLFXODU�VXUIDFH� LQ� VDJLWWDO�DQG� FRURQDO� SODQHV��
6RPH�KDYH�HYHQ�VXJJHVWHG�WRWDO�HOERZ�DUWKURSODVW��
as�an�alternative�to�operative��xation.

$OWKRXJK�LW�LV�ZLVH�WR�EH�SUHSDUHG�WR�SHUIRUP�D�
WRWDO�HOERZ�DUWKURSODVW��LQ�WKH�HYHQW�WKDW�D�FRPSOH[�
fracture� is� not� amenable� to� internal� �xation,� one�
PXVW� NHHS� LQ� PLQG� WKH� IXQFWLRQDO� OLPLWDWLRQV�
DQG� HYHQWXDO� IDLOXUH� DVVRFLDWHG� ZLWK� WRWDO� HOERZ�
DUWKURSODVW��� $� VXUJHRQ� WUHDWLQJ� D� KHDOWK�� DFWLYH�
SDWLHQW� ZLWK� D� IUDFWXUH� RI� GLVWDO� KXPHUXV� VKRXOG�
PDNH�HYHU��DWWHPSW�WR�UHFRQVWUXFW�DQG�SUHVHUYH�WKH�
GLVWDO�KXPHUXV��

7KH� TXDOLW�� RI� HOERZ� IXQFWLRQ� IROORZLQJ�
LQWHUFRQG�ODU� IUDFWXUHV� LV� UHODWHG� WR� WKH� GHFUHH� WR�
ZKLFK�QRUPDO�DQDWRPLF�UHODWLRQVKLSV�DUH�UHVWRUHG��
5HVLGXDO� HOERZ� VWLIIQHVV� VWLOO� UHPDLQV� WKH� ZRUVW�

FRPSOLFDWLRQ� RI� LQWHUFRQG�ODU� IUDFWXUHV� DV� LW� LV�
SRRUO�� WROHUDWHG� EHFDXVH� RI� ODFN� RI� FRPSHQVDWRU��
PRWLRQV� LQ� DGMDFHQW� MRLQWV�7KH� DLP� RI� WKH� SUHVHQW�
VWXG�� LV� WR� HYDOXDWH� WKH� IXQFWLRQDO� RXWFRPH� RI�
VXUJLFDO� PDQDJHPHQW� RI� LQWHUFRQG�ODU� IUDFWXUH�
RI� GLVWDO� KXPHUXV� LQ� DGXOWV�� 7KH� SUHVHQW� VWXG�� LV�
FRQGXFWHG� WR� HYDOXDWH� WKH� IXQFWLRQDO� RXWFRPH� RI�
VXUJLFDO� PDQDJHPHQW� RI� LQWHUFRQG�ODU� IUDFWXUHV�
RI�GLVWDO�KXPHUXV�E��RSHQ�UHGXFWLRQ�DQG� LQWHUQDO�
�xation� with� pre-contoured� locking� compression�
SODWH�WKURXJK�WUDQV�ROHFUDQRQ�DSSURDFK�

0DWHULDOV�DQG�0HWKRGV

�R��FH�RI������

7KLV� VWXG�� LQFOXGHV� ��� FDVHV� RI� LQWHUFRQG�ODU�
IUDFWXUH� RI� GLVWDO� KXPHUXV� DGPLWWHG� LQ� %DSXML�
+RVSLWDO�DQG�&KLJDWHUL�*HQHUDO�+RVSLWDO��DWWDFKHG�
WR� -�-�0�� 0HGLFDO� &ROOHJH�� 'DYDQJHUH�� 3DWLHQWV�
ZLWK�LQWHUFRQG�ODU�IUDFWXUH�RI�WKH�GLVWDO�HQG�RI�WKH�
KXPHUXV�LQFOXGHG�IRU�VWXG��

3DWLHQWV�ZHUH�DGPLWWHG�LQ�WKH�ZDUGV��$�WKRURXJK�
FOLQLFDO�H[DPLQDWLRQ�ZDV�SHUIRUPHG��D�FDUHIXO�KLVWRU��
ZDV�HOLFLWHG�IURP�WKH�SDWLHQW�DQG�RU�DWWHQGDQWV�WR�
UHYHDO�WKH�PHFKDQLVP�RI�LQMXU��DQG�WKH�VHYHULW��RI�
WUDXPD��LQFOXGLQJ�DJH��VH[��RFFXSDWLRQ�FRPSODLQWV�
DQG� DQ�� RWKHU� PHGLFDO� LOOQHVVHV� �� FOLQLFDOO�� WR�
HYDOXDWH�WKHLU�JHQHUDO�FRQGLWLRQ�DQG�WKH�ORFDO�LQMXU��
RU�UXOH�RXW�IUDFWXUHV�DW�RWKHU�VLWHV��/RFDO�H[DPLQDWLRQ�
RI�LQMXUHG�HOERZ�UHYHDOHG�VZHOOLQJ��GHIRUPLW��DQG�
ORVV�RI��IXQFWLRQ��$Q��QHUYH�LQMXU��ZDV�UXOHG�RXW�
3DOSDWLRQ�UHYHDOHG�DEQRUPDO�PRELOLW��DQG�FUHSLWXV��
'LVWDO� YDVFXODULW�� ZDV� DVVHVVHG� E�� UDGLDO� DUWHU��
pulsations,�capillary��lling,�pallor�and�paraesthesia�
at� �nger.� Radiographic� study� was� done� taking�
DQWHURSRVWHULRU� DQG� ODWHUDO� [�UD�� RI� WKH� LQYROYHG�
HOERZ�� 7KH� OLPE� ZDV� WKHQ� LPPRELOL]HG� LQ� DERYH�
HOERZ� SODVWHU� RI� SDULV� VODE� ZLWK� VOLQJ�7KH� SDWLHQW�
ZDV�WDNHQ� IRU�VXUJHU��DIWHU� URXWLQH� LQYHVWLJDWLRQV�
and� after� obtaining� �tness� towards� surgery� from�
3K�VLFLDQ�,Q�DOO�SDWLHQWV�D�SRVWHULRU�WUDQV�ROHFUDQRQ�
DSSURDFK�ZDV�XVHG�WR�JLYH�EHWWHU�H[SRVXUH�RI� WKH�
DUWLFXODU�VXUIDFH��

��HRSH���L�H��O���L�J�

•� &RQVHQW� RI� WKH� SDWLHQW� RU� UHODWLYH� ZDV� WDNHQ�
SULRU�WR�WKH�VXUJHU��

•� $�GRVH�RI�WHWDQXV� WR[RLG�DQG�DQWLELRWLF�ZHUH�
JLYHQ�SUHRSHUDWLYHO��

•� 3UHSDUDWLRQ�RI�WKH�SDUW�ZDV�GRQH�D�GD��EHIRUH�
WKH�VXUJHU��

•� 7KH� LQMXUHG� HOERZ� ZDV� LPPRELOLVHG� LQ�
DQ� DERYH� HOERZ� VODE� ZLWK� VOLQJ� GXULQJ��
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SUHRSHUDWLYH�SHULRG�

•� ,QVWUXPHQWV� WR� EH� XVHG� ZHUH� FKHFNHG� EHIRUH�
VWHULOLVHG�

�R�L�LR�

•� $OO� WKH� SDWLHQWV� ZHUH� SXW� LQ� ODWHUDO� SRVLWLRQ�
ZLWK�DUP�VXSSRUWHG�DQG�IRUHDUP�KDQJLQJ�

•� 3QHXPDWLF�WRXUQLTXHW��(VPDUFK�WRXUQLTXHW�LV�
UHFRPPHQGHG�

2SH���L�H���RFH���H

•� 7�SH�RI�DQDHVWKHVLD��

•� *HQHUDO�DQDHVWKHVLD��*$��ZDV�XVHG�LQ����FDVHV�
DQG�EUDFKLDO�EORFN�LQ���FDVHV��

•� 3QHXPDWLF� WRXUQLTXHW�� (VPDUFK� WRXUQLTXHW�
ZDV�XVHG�LQ�DOO�FDVHV�DQG�WLPH�QRWHG�

•� 3DLQWLQJ�DQG�GUDSLQJ�RI�WKH�SDUW�ZDV�GRQH�

•� 7KH�GLVWDO�HQG�RI�WKH�KXPHUXV�ZDV�DSSURDFKHG�
XVLQJ�WUDQV�ROHFUDQRQ�DSSURDFK�

•� (OERZ� ZDV� H[SRVHG� SRVWHULRUO�� WKURXJK� DQ�
LQFLVLRQ� EHJLQQLQJ� DSSUR[LPDWHO�� �FP� GLVWDO�
WR� WKH� WLS� RI� WKH� ROHFUDQRQ� DQG� H[WHQGLQJ�
SUR[LPDOO��PLGOLQH�RI�WKH�DUP�DSSUR[LPDWHO��
�FP�DERYH�WKH�WLS�RI�WKH�ROHFUDQRQ��

•� 7KH� VNLQ� DQG� VXEFXWDQHRXV� WLVVXH� ZHUH�
re�ected�to�either�side�carefully�to�expose�the�
ROHFUDQRQ�DQG�WULFHSV�WHQGRQ�

•� 7KH� XOQDU� QHUYH� LV� LVRODWHG� DQG� IDVFLD� RYHU�
the��exor�carpi�ulnaris� is�longitudinally�split�
RYHU��FP�WR�HQKDQFH�WKH�QHUYH�PRELOLW���7KHQ�
JHQWO��UHWUDFWHG�IURP�LWV�EHG�ZLWK�D�PRLVW�WDSH�

•� 3ULRU�WR�SHUIRUPLQJ�WKH�ROHFUDQRQ�RVWHRWRP���
WKH�SUR[LPDO�XOQD�ZDV�SUHGULOOHG�,�ZLWK����PP�
GULOO�ELW�DQG�WKHQ�SDUWLDOO��WDSSHG�IRU�D����PP�
$2�FDQFHOORXV�ERQH�VFUHZ�

•� $Q� LQWUD�DUWLFXODU� ROHFUDQRQ� RVWHRWRP�� ZDV�
PDGH� LQ� D� VKDOORZ� ¶9�� RU� &KHYURQ� IDVKLRQ�
LQ� WKH� FHQWHU� RI� WKH� ROHFUDQRQ� VXOFXV� WKDW�
LV� DSSUR[LPDWHO�� �FP� IURP� WKH� WLS� RI� WKH�
ROHFUDQRQ�

•� The� location�was�best� identi�ed�by�elevation�
RI� WKH� DQFRQHXV� PXVFOH� RQ� WKH� ROHFUDQRQ�
WR� GLUHFWO�� YLVXDOL]H� WKH� DUWLFXODU� VXUIDFH�� $�
VSRQJH�ZDV�SODFHG�IURP�ODWHUDO�WR�PHGLDO�DQG�
XVHG� DV� D� FRXQWHU� WUDFWLRQ� RI� WKH� RVWHRWRP��
FUHDWHG�ZLWK� WKLQ�EODGHG�RVFLOODWLQJ� VDZ�DQG�
FRPSOHWHG�ZLWK�D�WKLQ�EODGHG�RVWHRWRPH��

•� 7KH� RVWHRWRPL]HG� ROHFUDQRQ� IUDJPHQW� ZDV�
HOHYDWHG� SUR[LPDOO�� OHDYLQJ� D� PDUJLQ� RI� WKH�
WULFHSV� WHQGRQ� RQ� HLWKHU� VLGH� WR� VXWXUH� XSRQ�
FRPSOHWLRQ�RI�WKH�VXUJHU��

•� 7KH� IUDFWXUH� KHPDWRPD� ZDV� FDXWLRXVO��
UHPRYHG�

•� )UDJPHQWV�RI�WKH�KXPHUXV�ZHUH�DVVHPEOHG�LQ�
WKH�IROORZLQJ�ZD�V��

�» Reduction�and��xation�of�condyle�together.�

�» )L[�WKH�PHGLDO�RU�ODWHUDO�HSLFRQG�ODU�ULGJH�
WR�WKH�KXPHUDO�PHWDSK�VLV��LI�LW�LV�IUDFWXUHG��

�» Reassembled� condyles� are� �xed� to� the�
KXPHUDO�PHWDSK�VLV�

•� Reduction� and� �xation� of� the� condyles� was�
GRQH�LQ�WKH�IROORZLQJ�ZD�V���

�» &RQG�OHV� ZHUH� UHGXFHG� DQG� KHOG� ZLWK� D�
ERQH�KROGLQJ�FODPS�

�» Reduced� condyle�was� provisionally� �xed�
ZLWK�.LUVFKQHU�ZLUH��

�» $2� FDQQXODWHGFDQFHOORXV� VFUHZ� RI� �PP�
ZDV�LQVHUWHG�DFURVV�WKH�UHGXFHG�FRQG�OHV�

•� Reduction� and� �xation� of� the� condyles� to�
PHWDSK�VLV�ZDV�GRQH�LQ�WKH�IROORZLQJ�ZD�V��

�» 5HGXFWLRQ� DQG� WHPSRUDU�� VWDELOL]DWLRQ� RI�
WKH� PHGLDO�DQG� ODWHUDO� FROXPQV� ZDV�GRQH�
E��XVLQJ�FURVVHG�.LUVFKQHU�ZLUH�

�» 0HGLDO� DQG� ODWHUDO� SLOODUV� ZHUH�
UHFRQVWUXFWHG� XVLQJ� SUH�FRQWRXUHG�
ELFROXPQDU� /&3� DSSOLHG� DW� SRVWHURODWHUDO�
DQG�PHGLDO�DVSHFW�RI�GLVWDO�KXPHUXV�

•� The�stability�of�the�internal��xation�was�tested�
E�� SXWWLQJ� WKH� HOERZ� WKURXJK� D� UDQJH� RI�
PRWLRQ�

•� 7KH�ROHFUDQRQ�RVWHRWRP��ZDV�UHGXFHG�XQGHU�
GLUHFW�YLVLRQ�DQG�KHOG�ZLWK��UHGXFWLRQ�FODPS��
���PP� $2� FDQFHOORXV� VFUHZ�ZDV� LQWURGXFHG�
IURP�WKH�WLS�RI�WKH�ROHFUDQRQ��3HULRVWHXP�ZDV�
VWULSSHG�IURP�WKH�VKDIW�RI�WKH�XOQD�GLVWDO�WR�WKH�
RVWHRWRP��VLWH�DQG�WUDQVYHUVH�KROH�ZDV�GULOOHG�
DSSUR[LPDWHO�����FP�GLVWDO�WR�RVWHRWRP��VLWH��
$�1R�����VWDLQOHVV�VWHHO�PDOOHDEOH�ZLUH�SDVVHG�
WKURXJK�WKH�WKLQ� WUDQVYHUVH�KROH�DQG�FURVVHG�
RYHU�WKH�SRVWHULRU�VXUIDFH�RI�WKH�ROHFUDQRQ�LQ�D�
�gure�of�eight�manner�and�then�passed�behind�
WKH�WULFHSV�WHQGRQ�DQG�DURXQG�WKH�QHFN�RI�WKH�
VFUHZ�DQG�WLJKWHQHG�

•� ,QVWHDG� RI� ���PP� $2� FDQFHOORXV� VFUHZ� ZLWK�
WHQVLRQ� EDQG� ZLULQJ�� RVWHRWRP�� FDQ� DOVR� EH�
�xed�with�tension�band�wiring�with�obliquely�
SODFHG�.LUVFKQHU�ZLUH�

•� At� the� completion� of� the� �xation� the� elbow�
ZDV� DJDLQ� SXW� WKURXJK� D�UDQJH�RI� PRWLRQ� WR�
test�the�security�of�the�internal��xation.

•� 7KH�WRXUQLTXHW�ZDV�OHW�GRZQ�DQG�KDHPRVWDVLV�
FDUHIXOO�� VHFXUHG� DQG� RYHU� D� ODUJH� VXFWLRQ�
GUDLQ�WKH�ZRXQG�ZDV�FORVHG�LQ�OD�HUV��3UHVVXUH�
EDQGDJH� ZDV� DSSOLHG� DQG� OLPE� LPPRELOL]HG�
ZLWK�DERYH�HOERZ�SODVWHU�RI�SDULV�VODE�
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�I���� ���D�P����� 3DWLHQWV� ZHUH� LQVWUXFWHG� WR�
keep� the� limb� elevated� and� move� their� �ngers�
DQG� VKRXOGHU� MRLQW�� 6XFWLRQ� GUDLQ� ZDV� UHPRYHG�
DIWHU� ������KRXUV�� :RXQG� ZDV� LQVSHFWHG� DIWHU� ����
GD�V� SRVWRSHUDWLYHO��� $QWLELRWLFV� DQG� DQDOJHVLFV�
ZHUH� JLYHQ� WR� WKH� SDWLHQW� WLOO� WKH� WLPH� RI� VXWXUH�
UHPRYDO�� 6XWXUH�VWDSOHV� ZHUH� UHPRYHG� RQ�
WKH� ��WK� SRVWRSHUDWLYH� GD�� DQG� FKHFN� ;�UD�� LQ�
DQWHURSRVWHULRU� DQG� ODWHUDO� YLHZV� ZHUH� REWDLQHG��
/DWHU� SDWLHQWV� ZHUH� GLVFKDUJHG� ZLWK� WKH� IRUHDUP�
LQ�DQ�DUP�SRXFK�DQG�DGYLVHG�WR�SHUIRUP�VKRXOGHU��
elbow,�wrist�and��nger�movements.�Patients�were�
DGYLVHG�QRW�WR�OLIW�KHDY��ZHLJKW�RU�H[HUW�WKH�DIIHFWHG�
XSSHU�OLPE�

�ROOR���S��$IWHU�GLVFKDUJH��SDWLHQWV�ZHUH�DGYLVHG�
WR�UHSRUW� IRU�IROORZ�XS�DIWHU���ZHHNV����PRQWKV����
PRQWKV�DQG����HDU��3DWLHQWV�ZHUH�LQVWUXFWHG�WR�FDUU��
out� physiotherapy� in� the� form� of� active� �exion-�
H[WHQVLRQ� DQG� SURQDWLRQ�VXSLQDWLRQ� ZLWKRXW�
ORDGLQJ��$W�IROORZ�XS�D�GHWDLOHG�FOLQLFDO�H[DPLQDWLRQ�
ZDV�GRQH�DQG�SDWLHQWV�ZHUH�DVVHVVHG�VXEMHFWLYHO��
IRU�WKH�V�PSWRPV�OLNH�SDLQ��VZHOOLQJ�DQG�UHVWULFWLRQ�
RI� MRLQW� PRWLRQ� DQG� RXWFRPH� HYDOXDWLRQ� GRQH�
E�� 0D�R� (OERZ� 3HUIRUPDQFH� 6FRUH� �0(36��� 7KH�
UHVXOWV� DUH� H[SUHVVHG� DV� 0HDQ� DQG� UDQJH� YDOXHV�
IRU� FRQWLQXRXV� GDWD�� QXPEHU� DQG� SHUFHQWDJHV� IRU�
FDWHJRULFDO�GDWD�ZDV�DQDO�VHG�E��FKL�VTXDUH�WHVW��$�
3�YDOYH�RI������RU�OHVV�ZDV�FRQVLGHUHG�IRU�VWDWLVWLFDO�
signi�cance.

5HV�OWV

7KH� SUHVHQW� VWXG�� FRQVLVWV� RI� ��� FDVHV� RI�
LQWHUFRQG�ODU� IUDFWXUHV� RI� GLVWDO� KXPHUXV� WUHDWHG�
by�open� reduction�and� internal��xation�with�pre-

FRQWRXUHG� ELFROXPQDU� ORFNLQJ� FRPSUHVVLRQ� SODWH�
WKURXJK� WUDQV�ROHFUDQRQ� DSSURDFK�� ,Q� SUHVHQW�
VWXG�����SDWLHQWV�������ZHUH�EHWZHHQ���������HDUV����
SDWLHQWV�������ZHUH�EHWZHHQ��������HDUV����SDWLHQWV�
������ZHUH� EHWZHHQ� ������ �HDUV���� SDWLHQWV� ������
EHWZHHQ��������HDUV�DQG���SDWLHQWV�������EHWZHHQ�
WKH� DJH� RI� ���� ��� �HDUV�� 7KH� UDQJH� RI� DJH� ZDV�
EHWZHHQ���������HDUV��ZLWK�PHDQ�DJH�RI�������HDUV��
The�maximum�incidence�was�in�the�fourth�and��fth�
GHFDGH�,Q� WKH� SUHVHQW� VHULHV�� WKHUH� ZHUH� ��� ������
IHPDOHV�DQG��������R��PDOHV�ZLWK�D�0DOH���)HPDOH�
UDWLR� RI� ����� ,Q� WKH� SUHVHQW� VWXG�� WKHUH� ZHUH� QR�
FDVHV�RI�W�SH�$O��$���$����%��IUDFWXUHV��7KHUH�ZHUH�
��������FDVHV�RI� W�SH�%�� IUDFWXUHV���� �����FDVHV�RI�
W�SH�%��IUDFWXUHV����������FDVHV�RI�W�SH�&,�IUDFWXUHV��
��������FDVHV�RI�&�� IUDFWXUHV�DQG��� ������FDVHV�RI�
W�SH�&��IUDFWXUHV�

7DEOH����*UDGLQJ�RI�5HVXOWV

5HV�OWV 1R��RI�FDVHV 3HUFHQWDJH���

([FHOOHQW �� ����

*RRG � ����

)DLU � ����

3RRU � ���

7RWDO �� ���

�

,Q�WKH�SUHVHQW�VWXG��WKHUH�ZHUH����FDVHV�������KDG�
H[FHOOHQW�UHVXOW����������KDG�D�JRRG�UHVXOW����������
KDG� IDLU�DQG�������KDG�D�SRRU� UHVXOW�DV�SHU�0D�R�
(OERZ�3HUIRUPDQFH�VFRULQJ�V�VWHP�7DEOH����,Q�WKH�
SUHVHQW� VWXG�� WKHUH� ZHUH� QR� W�SH� $� IUDFWXUHV�� ��
FDVHV�ZHUH�RI�W�SH�%�RXW�RI�ZKLFK���KDG�H[FHOOHQW�
DQG���KDG�D�JRRG�UHVXOW��7KHUH�ZHUH����FDVHV�RI�W�SH�
&�IUDFWXUHV��RXW�RI�ZKLFK��KDG�H[FHOOHQW����KDG�JRRG�
DQG���KDG�IDLU�UHVXOWV�DQG���KDG�D�SRRU�UHVXOW�

�LVF�VVLRQ

,QWHUFRQG�ODU� IUDFWXUHV� RI� WKH� GLVWDO� KXPHUXV� DUH�
dif�cult�to�treat�because�of�the�nature�of�injury�and�
WKH� IDFW� WKDW� PRVW� VXUJHRQV� GR� QRW� KDYH� D� JUHDW�
GHDO�RI�H[SHULHQFH�ZLWK�WKHP���0RVW�LQWUD�DUWLFXODU�

7DEOH����2XWFRPH�LQ�UHODWLRQ�WR�7�SH�RI�IUDFWXUH�

5HV�OWV

72)
7RWDO

%� %� &� &� &�

1R����� 1R����� 1R����� 1R����� 1R�����

([FHOOHQW ������� �������� ������� ������� ������� ��������

*RRG ������� � � ������� ������� �������

)DLU � � � ������� ������� �������

3RRU � � ������� � � ������

7RWDO ������ ������ ������ ������ ������ �������

IUDFWXUHV�RI�WKH�GLVWDO�KXPHUXV�DUH�RIWHQ�GLVSODFHG�
DQG�WKHUHIRUH�WKH�VXFFHVVIXO�WUHDWPHQW�GHPDQGV�DQ�
anatomic�reduction,� stable��xation�and�the�ability�
WR� DOORZ� HDUO�� HOERZ� PRWLRQ�� $V� WKH� HOERZ� MRLQW�
WROHUDWHV� LPPRELOL]DWLRQ� SRRUO��� WKH� IXQFWLRQDO�
RXWFRPH� DIWHU� VXUJLFDO� WUHDWPHQW� LV� XQDYRLGDEO��
ZRUVHQHG� E�� SURORQJHG� LPPRELOL]DWLRQ�� 'HVSLWH�



-RXUQDO�RI�2UWKRSHGLF�(GXFDWLRQ�� ��� 9ROXPH���1XPEHU����6HSWHPEHU�'HFHPEHU�����

6KLYDVKDQNDUDSSD�$��3UDVDG�1&��6KDLN�+XVVDLQ�6DKHE�$�6WXG��RQ�3UHFRQWRXUHG�/RFNLQJ�&RPSUHVVLRQ�3ODWH�7KURXJK��
7UDQV�ROHFUDQRQ�$SSURDFK���0DQDJHPHQW�RI�LQWHU�&RQG�ODU�)UDFWXUHV�RI�'LVWDO�+XPHUXV�LQ�$GXOWV

methods� of� �xation� has� given� favourable� results.�

7he��ndings,�the�end�results�DQG�YDULRXV�RWKHU�GDWD�

KDYH�EHHQ�DQDO�VHG�DQG�FRPSDUHG�LQ�WKH�IROORZLQJ�

GLVFXVVLRQ��,Q�WKLV�VWXG���IUDFWXUHV�ZHUH�FRPPRQHU�

in� the� fourth� and� �fth� decade� with� average� age�

being� 50.8� years� (22-70).� These� �ndings� were�

FRPSDUHG�ZLWK�WKH�SUHYLRXV�VWXGLHV��7DEOH����

7DEOH����&RPSDULVRQ�RI�$JH�,QFLGHQFHV

1DPH�RI�6W�G� �JH�5DQJH �YHUDJH�DJH�
LQ��HDUV

0XKDPPDG�1RPDQ�
,TEDO�HW�DO��������

�������HDUV ��

6LQJK�9HWDO��������� ���������HDUV ����

$EKLOHNK0LVKHUD�HW�DO�
��������

���������HDUV ��

1DVLU�0X]DIIDU�HW�DO�
��������

���������HDUV �����

,PUDQ�0DQJL�HW�DO�
��������

���������HDUV ��

6XNKHQGX6DUNKHO�HW�DO�
��������

�������HDUV ����

3UHVHQW�6WXG� ���������HDUV ����

7KLV� VWXG�� DFFRXQWHG� DERXW� ��� �� LQFLGHQFH� RI�

IUDFWXUHV�RQ�ULJKW�VLGH�DQG������RI�WKH�IUDFWXUH�RQ�

OHIW�VLGH��/HIW�VLGHG�SUHGRPLQDQFH�LV�SUREDEO��GXH�

to�a�re�ex�mechanism�during�direct�fall�injury�or�in�

57$��7DEOH����

7DEOH����&RPSDULVRQ�RI�VLGH�LQYROYHPHQW

1DPH�RI�6W�G� 5LJKW /HIW

0XKDPPDG�1RPDQ�
,TEDO�HW�DO��������

������� �������

6LQJK�9HWDO��������� ����������� ����������

$EKLOHNK0LVKHUD�HW�DO�
��������

������� �������

1DVLU�0X]DIIDU�HW�DO�
��������

������� �������

,PUDQ�0DQJL�HW�DO�
��������

�������� ��������

6XNKHQGX6DUNKHO�HW�DO�
��������

����������� �����������

3UHVHQW�6WXG� ������� ��������

,Q�WKLV�VWXG�������RI�WKH�FDVHV�ZHUH�GXH�WR�GLUHFW�IDOO�

and� 60%� of� cases� had� road� traf�c� accident.Direct�

IDOO�ZDV�XVXDOO��D�FDXVH�RI�LQMXU��LQ�HOGHUO��IHPDOH�

SDWLHQWV�ZLWK� 57$�EHLQJ�FRPPRQ� LQ� WKH��RXQJHU�

PDOH�SDWLHQWV��,Q�WKLV�VWXG���QR�FDVHV�RI�IUDFWXUHV�RI�

$2�W�SH�$������IUDFWXUHV�RI�$2�W�SH�%�DQG����R�

IUDFWXUHV�RI�$2�W�SH�&��7DEOH�����

EHLQJ�XQFRPPRQ��GLVWDO�KXPHUXV�IUDFWXUHV�SRVH�WKH�
greatest�challenge�in�terms�of�surgical��xation�and�
DEVROXWH� DQDWRPLFDO� UHGXFWLRQ�� 6XUJLFDO� H[SHUWLVH�
LV� RI� SDUDPRXQW� LPSRUWDQFH�� *RRG� IXQFWLRQDO�
RXWFRPHV� DUH� H[SHFWHG� ZLWK� LQWHOOLJHQW� VXUJLFDO�
DSSURDFK�DQG�HDUO��UHKDELOLWDWLRQ��$UWLFXODU�VXUIDFH�
UHVWRUDWLRQ� DQG� UHFRQVWUXFWLRQ� RI� HOERZ� MRLQW� LV�
PDQGDWRU��WR�UHVWRUH�PD[LPXP�MRLQW�IXQFWLRQ��7KLV�
FDQ� EH�VDIHO�� DFKLHYHG�E�� VWDELOL]DWLRQ�RI� IUDFWXUH�
IUDJPHQWV� ZLWK� SODWH� RVWHRV�QWKHVLV� EDVHG� RQ�
UHVWRUDWLRQ�RI�MRLQW�FRQJUXLW�����

3UHYLRXV�WUHDWPHQW�PHWKRGV�RI�FORVHG�UHGXFWLRQ�
ZLWK� LPPRELOL]DWLRQ�� WUDFWLRQ�DQG� OLPLWHG� LQWHUQDO�
�xation� have� caused� signi�cant� functional�
LPSDLUPHQW� ZLWK� ORVV� RI� UDQJH� RI� PRYHPHQW��
+HQFH�� LW� LV�QRZ�JHQHUDOO��DFFHSWHG� WKDW� WKH�PRVW�
IDYRXUDEOH� RXWFRPH� RI� GLVSODFHG� LQWUDDUWLFXODU�
IUDFWXUHV� LV� SURYLGHG� E�� VXUJLFDO� UHFRQVWUXFWLRQ��
'LIIHUHQW�DSSURDFKHV�KDYH�EHHQ�GHVFULEHG�IRU�W�SH�
&� GLVWDO� KXPHUXV� IUDFWXUH� UHSDLU�� 7KH� SRVWHULRU�
DSSURDFK� KDV� EHHQ� XVHG� E�� PDQ�� VXUJHRQV�
EHFDXVH�LW�H[SRVHV�WKH�DUWLFXODU�VXUIDFH�RI�WKH�GLVWDO�
humerussuf�ciently����

$OWKRXJK�YDULRXV�DSSURDFKHV�KDYH�EHHQ�XVHG�IRU�
reduction�and��xation�of�distal�humeral�fractures,�
WKH� SRVWHULRU� DSSURDFK� WKURXJK� DQ� ROHFUDQRQ�
RVWHRWRP��LV�WKH�PRVW�ZLGHO��XVHG��7KLV�DSSURDFK�
SURYLGHV�H[FHOOHQW�YLVXDOLVDWLRQ��SDUWLFXODUO��RI�WKH�
distal� articular� fragments� and� the� plate� �xation����
,Q�WKLV�VWXG���D�SRVWHULRU�DSSURDFK�ZLWK�FKHYURQ�9�
VKDSHG� ROHFUDQRQ� RVWHRWRP�� ZDV� GRQH� PRVW� RI�
FDVHV�� ,Q� RXU� VWXG��� ZH� GLG� QRW� UHSRUW� DQ�� FDVHV�
RI� QRQ�XQLRQ� RI� ROHFUDQRQ� RVWHRWRP��� 7KH� XVH� RI�
FKHYURQ�9�RVWHRWRP��KDV�GHFUHDVHG� WKH� LQFLGHQFH�
RI�QRQ�XQLRQ��

$OO�IUDFWXUHV�DV�ZHOO�DV�WKH�FKHYURQ�9�RVWHRWRP��
XQLWHG� E�� ������ ZHHNV�,Q� WKLV� VWXG��� ZH� XVHG�
/RFNLQJ� &RPSUHVVLRQ� 3ODWHV� WR� UHFRQVWUXFW� ERWK�
WKH�PHGLDO�DQG�ODWHUDO�FROXPQV�DV�WKH�ORFNLQJ�SODWHV�
provide�a��xed�plate�screw�construct�with�multiple�
VFUHZ�RSWLRQV�IRU�HDV��DSSOLFDWLRQ�LQ�GLVWDO�FRPSOH[�
IUDFWXUHV�WKHUHE��SURYLGLQJ�DQJXODU�VWDELOLW���7KHUH�
LV� QR� FRQVHQVXV� WKDW� ZKHWKHU� WKH� RUWKRJRQDO� RU�
parallel�plating�is�superior�for��xation.�

:H�XVHG�RUWKRJRQDO�SODWLQJ�EHFDXVH�LW�SURYLGHV�
EHWWHU� PHFKDQLFDO� VWDELOLW�� DOWKRXJK� LW� UHTXLUHV�
PRUH� H[WHQVLYH� VRIW� WLVVXH� GLVVHFWLRQ�� ,Q� WKLV�
VWXG������FDVHV�RI� LQWHUFRQG�ODU�IUDFWXUHV�RI�GLVWDO�
KXPHUXV� ZHUH� WUHDWHG� ZLWK� SUH�FRQWRXUHG� /&3�
LQ� RUWKRJRQDO� IDVKLRQ�� 2XU� H[SHULHQFH� ZLWK� WKHVH�
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,Q�WKLV�VWXG���IXQFWLRQDO�RXWFRPH�ZDV�EDVHG�XSRQ�
0D�R�(OERZ�3HUIRUPDQFH�6FRUH��,W�ZDV�H[FHOOHQW�LQ�
���SDWLHQWV���������JRRG�LQ���SDWLHQWV���������IDLU�LQ�
��SDWLHQWV���������SRRU�LQ���SDWLHQW�������7DEOH�����

7DEOH����&RPSDULVRQ�RI�)XQFWLRQDO�2XWFRPH

1DPH�RI�6W�G�
0(36�6�VWHP

(�FHOOHQW �RRG )DLU 3RRU

6LQJK�9HWDO�������>��@ � �� � �

$EKLOHNK0LVKHUD�HW�
DO�������>��@

�� � � �

1DVLU�0X]DIIDU�HW�DO�
������>��@

�������� � �

,PUDQ�0DQJL�HW�DO�
������>��@

�� � � �

6XNKHQGX6DUNKHO�HW�
DO�������>��@

�� � � �

3UHVHQW�6WXG� �� � � �

7KH� IXQFWLRQDO�SHUIRUPDQFH�FRPSDUHG� IDYRXUDEO��
ZLWK� RWKHU� VWXGLHV�� 7KH� UHVXOWV� DSSHDUV� EHWWHU�
ZLWK� 0(36�� DV� WKLV� VFRUH� SURYLGHV� RQO�� ��� SRLQWV�
WR� PRWLRQ� DQG� ��� SRLQWV� WR� SDLQ�� LQVWDELOLW�� DQG�
IXQFWLRQ�� 7KHVH� SDWLHQWV� UDUHO�� FRPSODLQHG� RI�
SDLQ� DQG� LQVWDELOLW�� DQG� KDYH� JRRG� IXQFWLRQDO�
RXWFRPH�� ,Q� WKLV� VWXG��� WKHUH� ZHUH� QR� LQWUD�
RSHUDWLYH� FRPSOLFDWLRQ�� 7KHUH� ZDV� WZR� FDVH� RI�
super�cial�infection�of�surgical�site,�which�resolved�
ZLWK� DSSURSULDWH� DQWLELRWLFV� DQG� GLG� QRW� UHTXLUH�
GHEULGHPHQW��RQH�FDVHV�RI�XOQDU�QHXURSDWK��ZHUH�
VHHQ� ZKLFK� UHVROYHG� VSRQWDQHRXVO�� LQ� �� ZHHNV�
DIWHU� FRQVHUYDWLYH� WUHDWPHQW�� 2QH� SDWLHQW� KDG� D�
QRQ�XQLRQ��LQ�ZKLFK�ERQH�JUDIWLQJ�ZDV�GRQH��2QH�
SDWLHQW� KDG� ,PSODQW� IDLOXUH� LQ� ZKLFK� WKHUH� ZDV�
EDFN�RXW�RI�����PP�$2�FDQQXODWHG�VFUHZ�LQ�7%:�
RI�ROHFUDQRQ�2VWHRWRP��

7KH� SUHVHQW� VWXG�� ZDV� FRQGXFWHG� WR� DVVHVV� WKH�
IXQFWLRQDO� RXWFRPH� RI� VXUJLFDO� PDQDJHPHQW� RI�
WZHQW�� FDVHV� RI� LQWHUFRQG�ODU� IUDFWXUH� RI� GLVWDO�
KXPHUXV�� ,QWHU� FRQG�ODU� IUDFWXUHV� RI� WKH� GLVWDO�
humerus�are�commoner�in�fourth�and��fth�decade�
RI� OLIH� ZLWK� HTXDO� LQFLGHQFH� RI� IUDFWXUH� LQ� PDOH�
DQG� IHPDOH�� 7KH� FRPPRQ� PRGH� RI� LQMXU�� ZDV�
Road�Traf�c�Accidents�followed�by�a�direct�fall�on�
HOERZ�DQG�DOVR� OHIW�VLGH�PRUH�LQYROYHG�WKDQ�ULJKW�
VLGH�� ,QWHU� FRQG�ODU� IUDFWXUHV� GHPDQGV� FDUHIXO�

evaluation,� classi�cation� of� fracture� type� and�
SUHRSHUDWLYH� SODQQLQJ�� 7UDQV�ROHFUDQRQ� DSSURDFK�
SURYLGHV� EHVW� YLVXDOLVDWLRQ� RI� DUWLFXODU� VXUIDFH��
Open�reduction�internal��xation�should�be�done�as�
HDUO��DV�SRVVLEOH��'HOD��LQ�RSHQ�UHGXFWLRQ�LQWHUQDO�
�xation�with�extensive�soft� tissue�dissection� leads�
WR� LQFUHDVHG� FKDQFHV� RI� HOERZ� VWLIIQHVV� GXH� WR�
periarticular� �brosis.� Operative� treatment� with�
rigid� anatomical� internal� �xation� should� be� the�
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