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3ODWLQJ�IRU�)UDFW�UH�6KDIW���PHU�V

3UDGHHS�&KR�GKDUL���1HHUDM�-DLQ����RJHVK�3DWHO�

��WKRU��IILOLDWLRQ�� �3URIHVVRU�DQG�8QLW�+HDG�� �$VVLVWDQW�3URIHVVRU�� �<RJHVK�3DWHO��3*�5HVLGHQW��'HSDUWPHQW�RI�2UWKRSHGLFV���
7UDXPDWRORJ���6UL�$XURELQGR�,QVWLWXWH�RI�0HGLFDO�&ROOHJH���3RVW�*UDGXDWH�,QVWLWXWH�,QGRUH����������0DGK�D�3UDGHVK��,QGLD�

&RUUHVSRQGLQJ���WKRU��3UDGHHS�&KR�GKDUL��3URIHVVRU�DQG�+HDG��'HSDUWPHQW�RI�2UWKRSHGLFV�DQG�7UDXPDWRORJ���6UL�$XURELQGR�
,QVWLWXWH�RI�0HGLFDO�&ROOHJH�DQG�3RVW�*UDGXDWH�,QVWLWXWH�,QGRUH��0DGK�D�3UDGHVK���������,QGLD�

(�PDLO��SFKRXGKDUL#UHGLIIPDLO�FRP

�EVWUDFW

,���RG�F�LR���)UDFWXUHV�RI�WKH�KXPHUDO�VKDIW�DUH�FRPPRQ��DFFRXQWLQJ�IRU�DSSUR[LPDWHO�����RI�DOO�
RUWKRSDHGLF� LQMXULHV��:LWK� LPSURYHG� DQG�QHZHU� LPSODQWV�GHVLJQ� DQG� VXUJLFDO� WHFKQLTXHV�� VXUJLFDO�
PDQDJHPHQW�RI�KXPHUDO�VKDIW�IUDFWXUHV�KDV�LQFUHDVLQJO��EHFRPH�DFFHSWHG�

7KH� SXUSRVH� RI� WKLV� VWXG�� LV� WR� FRPSDUH� WKH� IXQFWLRQDO� DQG� FOLQLFDO� RXWFRPHV� RI� FRQYHQWLRQDO�
RSHQ� UHGXFWLRQ� DQG� LQWHUQDO� IL[DWLRQ� �25,)�� E�� SRVWHULRU� SODWLQJ� ZLWK� PLQLPDOO�� LQYDVLYH� SODWH�
RVWHRV�QWKHVLV��0,32��GRQH�E��DQWHULRU�DSSURDFK�LQ�SDWLHQWV�ZLWK�IUDFWXUHV�LQ�KXPHUDO�VKDIW��

3DWLHQWV� DQG�0HWKRGV�� ,Q� WKH� FXUUHQW�SURVSHFWLYH�UHWURVSHFWLYH� VWXG��� ���SDWLHQWV�ZLWK�KXPHUDO�
VKDIW�IUDFWXUHV�ZHUH�WUHDWHG�XVLQJ�25,)�����SDWLHQWV��RU�0,32�����SDWLHQWV��LQ�RXU�LQVWLWXWH���IROORZHG�
XS�IRU����PRQWKV�

&RPSDULVRQ�PDGH�EHWZHHQ�VXUJLFDO�GXUDWLRQ��PHDQ�EORRG�ORVV��WLPH�RI�XQLRQ�DQG�FRPSOLFDWLRQV�
LQ�WKHVH�WZR�JURXSV��$OVR��0D�R�(OERZ�SHUIRUPDQFH�LQGH[HV��0(3,��DQG�VLPSOH�VKRXOGHU�WHVW��667��
TXHVWLRQQDLUH�ZHUH�XVHG�WR�FRPSDUH�WKH�IXQFWLRQDO�RXWFRPHV�EHWZHHQ�WKH�WZR�JURXSV�

��V�O�V��,Q�RXU�VWXG���IRU�0,32�JURXS��WKH�PHDQ�EORRG�ORVV�ZDV��������“�������PO��ZKLOH�LQ�WKH�25,)�
JURXS�LW�ZDV��������“�������PO��)RU�0,32�JURXS��WKH�PHDQ�GXUDWLRQ�RI�VXUJHU��ZDV�������“�������PLQ��
ZKLOH�LQ�WKH�25,)�JURXS�LW�ZDV��������“�������PLQ��7KH�PHDQ�XQLRQ�WLPH�LQ�0,32�ZDV�������“������
ZHHNV��ZKLOH� LQ�25,)�JURXS�LW�ZDV�������“������ZHHNV��7KH�GLIIHUHQFH�ZDV� IRXQG� WR�EH�VWDWLVWLFDOO��
VLJQLILFDQW��S��������VKRZLQJ�D�KLJKHU�PHDQ�GXUDWLRQ�RI�VXUJHU��LQ�WKH�25,)�ZLWK�SRVWHULRU�SODWLQJ�
JURXS�

7KH�PHDQ�0D�R�(OERZ�3HUIRUPDQFH�,QGH[�DW�WKH�HQG�RI����PRQWK�IROORZ�XS�IRU�WKH��

0,32�JURXS�ZDV�������“�������ZKLOH�LQ�WKH�25,)�JURXS�ZDV�������“�������7KH�GLIIHUHQFH�ZDV�IRXQG�
WR�EH�VWDWLVWLFDOO��QRW�VLJQLILFDQW��S!�������7KH�PHDQ�SRLQWV�IRU�WKH�667��PD[�����IRU�0,32�JURXS�DQG�
25,)�JURXS�ZHUH�������“������DQG�������“������

&R�FO�VLR�V��7KH�0,32�WHFKQLTXH�SURYLGHV�HDUO��XQLRQ� WLPH�� WR� VRPH�H[WHQW� IHZHU�FRPSOLFDWLRQ�
UDWH�WKDQ�RSHQ�SODWLQJ�DQG�VLPLODU�IXQFWLRQDO�DQG�FOLQLFDO�RXWFRPHV��WKH�DXWKRUV�UHFRPPHQG�WR�XVH�WKH�
0,32�WHFKQLTXH�LQ�WUHDWLQJ�WKH�KXPHUDO�VKDIW�IUDFWXUH�

.H��RUGV��+XPHUDO�6KDIW��0LQLPDOO��,QYDVLYH�6XUJLFDO�3URFHGXUHV��,QWHUQDO�)UDFWXUH�)L[DWLRQ���

,QWURG�FWLRQ

)UDFWXUHV� RI� WKH� KXPHUDO� VKDIW� DUH� FRPPRQ��

DFFRXQWLQJ�IRU�DSSUR[LPDWHO�����RI�DOO�RUWKRSDHGLF�

LQMXULHV��:LWK� LPSURYHG� LPSODQW� GHVLJQV� DQG�

VXUJLFDO� WHFKQLTXHV�� RSHUDWLYH� PDQDJHPHQW� RI�

KXPHUDO� VKDIW� IUDFWXUHV� KDV� LQFUHDVLQJO�� EHFRPH�

DFFHSWHG����

Plate� and� screw� �xation� remains� the� gold�

��LJL�DO����LFO�

�R��WR�FLWH�WKLV�DUWLFOH�

3UDGHHS�&KRXGKDUL��1HHUDM�-DLQ�&RPSDUDWLYH�6WXG��%HWZHHQ�$QWHULRU�%ULGJH�3ODWLQJ�$QG�3RVWHULRU�3ODWLQJ�)RU�)UDFWXUH�6KDIW�
+XPHUXV��-�RUWK��(GX�����������������
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VWDQGDUG� IRU� VXUJLFDO� WUHDWPHQW��*HQHUDOO��� WKH�
DQWHURPHGLDO� DSSURDFK� LV� DYRLGHG� GXH� WR� WKH�
YXOQHUDEOH� SRVLWLRQLQJ� RI� WKH� EUDFKLDO� DUWHU�� DQG�
PHGLDQ� QHUYH� ZLWK� UHVSHFW� WR� WKH� KXPHUDO� VKDIW��
&RPSDULQJ�WR�DQWHURODWHUDO�DQG�SRVWHULRU�DSSURDFK��
SRVWHULRU�DSSURDFK� LV�PRUH�SUHIHUUHG�GXH� WR�SODWH�
DSSOLFDWLRQ�RQ�WHQVLOH�VXUIDFH�

7KH� PDLQ� DGYDQWDJH� RI� FRPSUHVVLRQ� SODWH�
�xation� for� humeral� shaft� fractures� is� that� it� is� a�
YHU�� ULJLG� VWDELOL]DWLRQ� WHFKQLTXH�� 7KH� URWDWLRQ��
OHQJWK�DQG�DQJXODWLRQ�RI�WKH�IUDFWXUH�VLWH�FDQ�DOO�EH�
VWULFWO��FRQWUROOHG�XVLQJ�WKLV�PHWKRG��DQG�QXPHURXV�
VWXGLHV�KDYH�GRFXPHQWHG� WKH� HIIHFWLYHQHVV�RI� WKLV�
PHWKRG�LQ�WUHDWLQJ�KXPHUDO�VKDIW�IUDFWXUHV��������

2QH� SUREOHP� DVVRFLDWHG� ZLWK� WKLV� WHFKQLTXH� LV�
WKDW� LW� UHTXLUHV�D� IDLUO��ZLGH�VXUJLFDO� LQFLVLRQ�DQG�
WKXV� LQFUHDVHV� WKH� ULVN� RI� LQIHFWLRQ� DQG� ORQJHU�
VFDU��3UH�RSHUDWLYH�SURSK�ODFWLF�DQWLELRWLFV�KHOS�LQ�
UHGXFLQJ�WKLV�ULVN�

7KH�KXPHUDO�VKDIW� IUDFWXUHV�FDQ�EH�VXFFHVVIXOO��
WUHDWHG� ZLWK� PLQLPDOO�� LQYDVLYH� SODWLQJ�
RVWHRV�QWKHVLV� �0,32������� 7KLV� WHFKQLTXH� KDV�
bene�ts� of� less� soft� tissue� damage� and� avoids�
H[SRVXUH� RI� WKH� UDGLDO� QHUYH�� WKXV�� WKHUH� LV� DOVR�
PLQLPXP� ULVN� RI� LQWUD� RSHUDWLYH� UDGLDO� QHUYH�
SDOVLHV����7KH�SXUSRVH�RI�RXU�VWXG��LV�WR�FRPSDUH�WKH�
IXQFWLRQDO�DQG�FOLQLFDO�RXWFRPHV�RI�RSHQ�UHGXFWLRQ�
and�internal��xation�(ORIF)�by�posterior�approach�
ZLWK� PLQLPDOO�� LQYDVLYH� SODWH� RVWHRV�QWKHVLV�
�0,32��LQ�SDWLHQWV�ZLWK�KXPHUDO�VKDIW�IUDFWXUHV�

�D�L���V� D�G� P��KRG�� 3UHVHQW� VWXG�� FRQVLVWV� RI�
��� SDWLHQWV�� XQGHUJRLQJ� IUDFWXUH� VKDIW� KXPHUXV�
VXUJHU��� ZHUH� LQFOXGHG� LQ� WKH� VWXG�� DQG� DIWHU�
SULRU� LQIRUPHG�ZULWWHQ� FRQVHQW� LQ� WHUWLDU�� FHQWUH��
3DWLHQWV�RSHUDWHG� IURP�-DQXDU�� ����� WR� -XQH������
ZHUH�LQFOXGHG��7KH�FULWHULD�XVHG�IRU�VHOHFWLRQ�ZHUH��
��&ORVHG� )UDFWXUH� VKDIWV� KXPHUXV� LQ� $GXOW� DQG�
��7UDQVYHUVH�� REOLTXH� DQG� VSLUDO� IUDFWXUH� RI� VKDIW�
KXPHUXV��7KH�H[FOXVLRQ�FULWHULD�ZHUH�����

3DWLHQWV�ZLWK�EUDFKLDO�SOH[XV�LQMXU���ZKR�ZHUH�QRW�
able�to�do�the�active��exion�extension�of�the�elbow,.�
��� 3UR[LPDO� KXPHUDO� VKDIW� IUDFWXUHV� H[WHQGLQJ� WR�
WKH�KXPHUDO�KHDG�DQG�IUDFWXUH�H[WHQGLQJ�WR�GLVWDO�
KXPHUXV�� ��� 3DWKRORJLFDO� IUDFWXUHV�� ��� &RPSRXQG�
IUDFWXUHV�����&RPPLQXWHG�IUDFWXUHV�

AO/OTA� classi�cation� was� used,� which� is�
EDVHG� RQ� LQFUHDVLQJ� VHYHULW�� DFFRUGLQJ� WR� WKH�
FRPSOH[LWLHV� RI� WKH� IUDFWXUH� �W�SH� $�VLPSOH�� W�SH�
%�ZHGJH�� W�SH�&�FRPPLQXWHG���7KH�SDWLHQWV�ZHUH�
WUHDWHG� HLWKHU� E�� WKH� 0,32� WHFKQLTXH� �JURXS� $��
DQG� RU� E�� RSHQ� UHGXFWLRQ� DQG� SODWLQJ� LQWHUQDO�
�xation� (ORIF)(group� B).There� were� 15� cases� in�
JURXS�$����PDOHV���� IHPDOHV��ZLWK�DYHUDJH�DJH�RI�

������“��������HDUV���������HDUV���7KH�OHIW�DUP�ZDV�
LQYROYHG�LQ�HLJKW�FDVHV�DQG�WKH�ULJKW�DUP�LQ�VHYHQ��
Causes�of�injuries�were�road�traf�c�accidents�in�11�
SDWLHQWV��DQG� IDOOV� LQ� IRXU��$FFRUGLQJ� WR�$2�27$�
classi�cation,�11�patients�had�12-A�and�4�patients�
had�12-B�classi�cation.

7KHUH�ZHUH����FDVHV�LQ�JURXS�%��QLQH�PDOHV�DQG�
VL[�IHPDOHV��ZLWK�PHDQ�DJH�RI�������“��������HDUV

������� �HDUV��7KH� OHIW� DQG� ULJKW� DUPV� ZHUH�
LQYROYHG�LQ������IRXU�FDVHV�UHVSHFWLYHO���)LYH�FDVHV�
ZHUH�FDXVHG�E��LQMXU��IURP�D�IDOO�DQG�WHQ�E��URDG�
traf�c�accident.�Nine�fractures�were� involving�the�
PLGGOH� WKLUG� KXPHUDO� VKDIW� DQG� VL[� ZHUH� DW� WKH�
GLVWDO�WKLUG��2QH�FDVH�LQ�WKLV�JURXS�ZDV�DVVRFLDWHG�
ZLWK�WUDXPDWLF�UDGLDO�QHUYH�SDOV���LQWUD�RSHUDWLYHO��
FRPSOHWH� QHUYH� WUDQVDFWLRQ� ZDV� IRXQG� DQG�
repaired.According�to�AO�classi�cation,�9�patients�
had�12-A�and�6�patients�had�12-B�classi�cation� in�
WKLV�JURXS��'HPRJUDSKLF�DQG�LQMXU��FKDUDFWHULVWLFV�
ZHUH�VLPLODU�LQ�WZR�JURXSV�RI�WUHDWPHQW��3�!��������

���JLFDO� DSS�RDFK�V�� 0LQLPDOO�� ,QYDVLYH� 3ODWH�
2VWHRV�QWKHVLV� �0,32���&ORVHG�UHGXFWLRQ�ZDV� WKH�
FUXFLDO� VWHS� LQ� WKH� ZKROH� SURFHGXUH�� ZKLFK� ZDV�
done�under� image� intensi�er�guidance.Two�small�
LQFLVLRQV��D���WR���FPV�ORQJLWXGLQDO�LQFLVLRQ�VWDUWLQJ�
MXVW�EHORZ�WKH�FRUDFRLG�SURFHVV�RI�VFDSXOD��UXQQLQJ�
GRZQ� LQ� WKH� OLQH� RI� WKH�GHOWRSHFWRUDO� JURRYH� DQG�
DQRWKHU���WR���FPV�ORQJLWXGLQDO�LQFLVLRQ��RYHUO�LQJ�
WKH�ODWHUDO�ERUGHU�RI�WKH�ELFHSV�EUDFKLL�PXVFOH�LQ�WKH�
ORZHU�WKLUG�RI�WKH�DUP��ZHUH�PDGH�RQ�WKH�DQWHULRU�
VLGH�RI�WKH�DUP��$�VXE�PXVFXODU�SODQH�ZDV�SUHSDUHG�
EHWZHHQ� WKH� EUDFKLDOLV� PXVFOH� DQG� SHULRVWHXP�
ZLWK�KHOS�RI�SHULRVWHXP�HOHYDWRU�LQVHUWHG�IURP�WKH�
SUR[LPDO�LQFLVLRQ�GLVWDOO��DQG�WKHQ�IURP�WKH�GLVWDO�
LQFLVLRQ� SUR[LPDOO��� $� ���PP� QDUURZ� G�QDPLF�
FRPSUHVVLRQ�SODWH��'&3��������KROHV��ZDV�LQVHUWHG�
IURP� WKH� GLVWDO� LQFLVLRQ�� SDVVLQJ� WKH� IUDFWXUH� VLWH�
ZKLOH�PDLQWDLQLQJ�WKH�UHGXFWLRQ��DQG�XS�WR�WKH

���R�LPDO� L�FLVLR���$W� OHDVW� WKUHH� VFUHZV�DQG� VL[�
FRUWLFHV� ZHUH� LQVHUWHG� LQ� HLWKHU� VLGH� RI� IUDFWXUH�
IUDJPHQWV��7KH�UDGLDO�QHUYH�ZDV�QRW�H[SRVHG�GXULQJ�
WKH�ZKROH�SURFHGXUH��:RXQG�FORVXUH�ZDV�GRQH�LQ�
WKH�VWDQGDUG�ZD���QR�GUDLQ�WXEH�LV�UHTXLUHG�

3RVWHULRU� $SSURDFK� �25,)��� 7KH� SDWLHQW� LV�
SRVLWLRQHG� LQ� WKH� ODWHUDO� GHFXELWXV� SRVLWLRQ� ZLWK�
WKH� DUP� DEGXFWHG� ������GHJUHHV� RQ� D� UDGLROXFHQW�
DUP�VXSSRUW��$�ORQJLWXGLQDO�LQFLVLRQ�LV�JLYHQ�LQ�WKH�
PLGOLQH�RI�WKH�SRVWHULRU�DVSHFW�RI�WKH�DUP��7KHUH�LV�
QR� WUXH� LQWHU�QHUYRXV� SODQH�� GLVVHFWLRQ� LQYROYHG�
VHSDUDWLQJ� WKH� WZR� KHDGV� RI� WKH� WULFHSV� EUDFKLL�
PXVFOH��DOO�DUH�VXSSOLHG�E��WKH�UDGLDO�QHUYH�,QFLVLRQ�
LV�JLYHQ�RQ�WKH�GHHS�IDVFLD�RI�WKH�DUP�LQ�OLQH�ZLWK�
WKH�VNLQ� LQFLVLRQ��7R� LGHQWLI�� WKH�JDS�EHWZHHQ� WKH�
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ODWHUDO� DQG� ORQJ� KHDGV� RI� WULFHSV� PXVFOH�� EHJLQ�
SUR[LPDOO���DERYH� WKH�SRLQW�ZKHUH�WKH� WZR�KHDGV�
IXVH� WR� IRUP� D� FRPPRQ� WHQGRQ�� $W� WKH� SUR[LPDO�
SDUW�RI�LQFLVLRQ�WKH�VSDFH�EHWZHHQ�WKH�WZR�KHDGV�RI�
WULFHSV�LV�GHYHORSHG�E��EOXQW�GLVVHFWLRQ�RI�PXVFOH��
UHWUDFWLQJ� WKH� ODWHUDO� KHDG� ODWHUDOO�� DQG� WKH� ORQJ�
KHDG�WR�WKH�PHGLDO�VLGH�

'LVWDOO��� WKH� PXVFOH� LV� GLYLGHG� E�� VKDUS�
GLVVHFWLRQ� DORQJ� WKH� OLQH� RI� WKH� VNLQ� LQFLVLRQ�$V�
PHGLDO� KHDG� RI� WKH� WULFHSV� PXVFOH� OLHV� EHORZ� WKH�
RWKHU� WZR� KHDGV� RI� PXVFOH�� WKH� UDGLDO� QHUYH� OLHV�
SUR[LPDO� WR� LW� LQ� WKH� VSLUDO� JURRYH�� 7KH� UDGLDO�
QHUYH�� ZKLFK� UXQV� MXVW� SUR[LPDO� WR� WKH� RULJLQ� RI�
WKH�PXVFOH�LQ�WKH�VSLUDO�JURRYH��LV�WDNHQ�FDUH�RI�E��
IHHGLQJ�WXEH�VHSDUDWLQJ�LW�IURP�WKH�]RQH�RI�VXUJHU��
DQG�KHQFH�SUHVHUYHG��7KH�PHGLDO�KHDG�LV�LQFLVHG�LQ�
WKH�PLGOLQH�� FRQWLQXLQJ� WKH�GLVVHFWLRQ�GHHS�XS� WR�
WKH�SHULRVWHXP�RI�WKH�KXPHUXV�7KH�IUDFWXUH�VLWH�LV�
H[SRVHG� DQG�KHPDWRPDLV� UHPRYHG�� 7KH� IUDFWXUHV�
are�reduced�and�plate�is�applied�to��x�the�fractures.�
7KH�VWDELOLW��RI�WKH�ERQH�SODWH�FRQVWUXFW�LV�FKHFNHG�
E��GRLQJ�SDVVLYH�PRWLRQ�DW�WKH�VKRXOGHU�DQG�HOERZ��
7KH�ZRXQG�LV�FORVHG�DIWHU�SODFLQJ�D�GUDLQDJH�WXEH�
VXE�PXVFXODUO���LI�UHTXLUHG��

3RVW�RSHUDWLYHO���SDWLHQWV�WUHDWHG�E��HLWKHU�25,)�
RU� 0,32� ZHUH� NHSW� WKHLU� DUP� SODFHG� LQ� DQ� DUP�
pouch.� Those�with� stable� internal� �xation� started�
WKHLU�SK�VLRWKHUDS����WR���GD�V�DIWHU�WKH�RSHUDWLRQ�
ZLWK�VKRXOGHU�DQG�HOERZ�PRYHPHQWV��DV�WROHUDWHG�

Patients�operated�with�MIPO�technique,��exion�
DQG�H[WHQVLRQ�RI�WKH�HOERZ�DQG�SHQGXOXP�H[HUFLVHV�
RI� WKH� VKRXOGHU� DOORZHG�� EXW� URWDWLRQ� RI� WKH� DUP�
VKRXOG�EH�VWDUWHG�DIWHU�����ZHHNV��5RXWLQH�IROORZ�
XS�UDGLRJUDSKV�ZHUH�WDNHQ�DW���PRQWK����PRQWKV��
DQG���PRQWKV�DQG����PRQWKV�SRVWRSHUDWLYHO���

For�data�collection,�surgical�duration�was�de�ned�
DV�WLPH�EHWZHHQ�VNLQ�LQFLVLRQ�DQG�VNLQ�VXWXULQJ�

�2WKHU�SDUDPHWHUV�XVHG�IRU�WKH�FRPSDULVRQ�ZHUH�
XQLRQ� WLPH�� FRPSOLFDWLRQV�� EORRG� ORVV� GXULQJ� WKH�
SURFHGXUH� DQG� IXQFWLRQDO� DVVHVVPHQW�� 8QLRQ� DW�
fracture� is�de�ned�as� the�absence�of�pain�and� the�
SUHVHQFH� RI� EULGJLQJ� FDOOXV� LQ� DW� OHDVW� WKUHH� RXW�
RI� IRXU� FRUWLFHV� VHHQ� RQ� WKH� DQWHUR�SRVWHULRU� DQG�
ODWHUDO�UDGLRJUDSKLF�YLHZV�RI�WKH�KXPHUXV�

)XQFWLRQV�ZHUH�DVVHVVHG�XVLQJ�WKH�0D�R�HOERZ�
SHUIRUPDQFH� LQGH[� �0(3,��� ZKLFK� HYDOXDWHV�
SDWLHQWV� RQ� D� ����SRLQW� VFDOH� UHJDUGLQJ� SDLQ� ����
SRLQWV��� UDQJH� RI� PRWLRQ� ���� SRLQWV��� VWDELOLW�� ����
SRLQWV�� DQG� IXQFWLRQ� ���� SRLQWV��� )XQFWLRQ� RI� WKH�
joint� is� classi�ed� as� excellent� (>90� points),� good�
����WR����SRLQWV���IDLU�����WR����SRLQWV��RU�SRRU������
SRLQWV��

7KH� 6LPSOH� 6KRXOGHU� 7HVW� �667�� FRQWDLQV� D�

VHULHV� RI� ��� ��HV�� RU� �QR�� TXHVWLRQV�� WKH� SDWLHQW�
DQVZHUV� DERXW� WKH� IXQFWLRQ� RI� WKH� LQYROYHG�
VKRXOGHU��7KH� DQVZHUV� WR� WKHVH�TXHVWLRQV�SURYLGH�
D� VWDQGDUGL]HG� ZD�� RI� UHFRUGLQJ� WKH� IXQFWLRQ� RI�
D� VKRXOGHU� DIWHU� WUHDWPHQW�� 7KH� 6LPSOH� 6KRXOGHU�
7HVW� LV� VWDQGDUGL]HG�� VLPSOH�� VKRUW� DQG� SUDFWLFDO��
7KH� VXFFHVV� RI� D� WUHDWPHQW�PHWKRG� LV�GHWHUPLQHG�
ODUJHO�� E�� LWV� DELOLW�� WR� UHVWRUH� IXQFWLRQ�7KH� 667�
SURYLGHV�D�SUDFWLFDO�PHWKRG�IRU�HYDOXDWLQJ�UHVXOWV��
,QGHSHQGHQW� VDPSOH�W� WHVW�DQG�2QH�ZD��$129$�
WHVW� ZHUH� XVHG� WR� FRPSDUH� WKH� UHVXOW� RI� SDWLHQWV��
DJH��VXUJHU��GXUDWLRQ��ERQH�KHDOLQJ�WLPH�DQG�VFRUH�
RI� 667� DQG�0(3,��S�YDOXH��� �����ZDV� FRQVLGHUHG�
statistically�signi�cant.

5HV�OWV

There� was� no� signi�cant� difference� in� mean� age�
�W ������� 3 �������7KH� PHDQ� GXUDWLRQ� RI� LQMXU��
WR� VXUJHU�� LQWHUYDO� IRU� JURXS� $� ZDV� ����“�����
GD�V� �UDQJH� ���� GD�V��� ZKLOH� IRU� JURXS� %� LW� ZDV�
����“����� GD�V� �UDQJH� ���� GD�V��� 7KHUH� ZDV� QR�
statistical� signi�cance� between� the� two� groups�
�W ������� 3 �������� 7KH�PHDQ� RSHUDWLRQ� WLPH� ZDV�
�����“������ PLQXWHV� �UDQJH� �������� LQ� JURXS� $�
DQG�������“������PLQXWHV� �UDQJH���������LQ�JURXS�
%� �W �������� 3 �������� 7KH� GLIIHUHQFH� ZDV� IRXQG�
to� be� statistically� signi�cant� (p<0.05),� showing� a�
KLJKHU� PHDQ� GXUDWLRQ� RI� VXUJHU�� LQ� WKH�25,)� E��
SRVWHULRU�SODWLQJ�JURXS��7KH�PHDQ�EORRG�ORVV�ZDV�
������“������ PO� �UDQJH� ��������� LQ� JURXS� $� DQG�
������“������ PO� �UDQJH� ��������� LQ� JURXS� %� �W �
�������� 3 �������� 7KH� GLIIHUHQFH� ZDV� IRXQG� WR� EH�
statistically� signi�cant� (p<0.05),� showing� a�higher�
PHDQ�EORRG�ORVV�LQ�WKH�25,)�ZLWK�SRVWHULRU�SODWLQJ�
JURXS��7KH�PHDQ�XQLRQ�WLPH�LQ�JURXS�$�ZDV�������
“������ZHHNV��ZKLOH�LQ�JURXS�%�LW�ZDV�������“������
ZHHNV��W ���������3 ��������7KH�GLIIHUHQFH�ZDV�IRXQG�
to� be� statistically� signi�cant� (p<0.05),� showing� a�
ORQJHU�XQLRQ�WLPH�LQ�WKH�25,)�ZLWK�SRVWHULRU�SODWLQJ�
JURXS��7KH�PHDQ�667�LQ�JURXS�$�ZDV�������“�������
ZKLOH� LQ� JURXS�%�ZDV� ������ “� �����7KH� GLIIHUHQFH�
was�found�to�be�statistically�not�signi�cant�(p>0.05),�
VKRZLQJ� D� FRPSDUDEOH� PHDQ� 667� EHWZHHQ� WKH�
WZR�JURXSV��7KH�PHDQ�0D�R�(OERZ�3HUIRUPDQFH�
,QGH[�LQ�JURXS�$�ZDV�������“�������ZKLOH�LQ�JURXS�
%� ZDV� ������ “� ������ 7KH� GLIIHUHQFH� ZDV� IRXQG� WR�
be� statistically�not� signi�cant� (p>0.05),� showing� a�
FRPSDUDEOH�PHDQ�0D�R�(OERZ�3HUIRUPDQFH�,QGH[�
EHWZHHQ� WKH� WZR� JURXSV�� $OVR�� WKH� FRPSDULVRQ�
RI�PHDQ�XQLRQ� WLPH� LQ� UHODWLRQ� WR� DJH� JURXS�ZDV�
found� to� be� statistically� not� signi�cant� (p>0.05),�
VKRZLQJ�WKDW�WKH�PHDQ�XQLRQ�WLPH�ZDV�FRPSDUDEOH�

EHWZHHQ� WKH� DJH� JURXSV��7ZR� SDWLHQWV� IURP� HDFK�
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3UDGHHS�&KRXGKDUL��1HHUDM�-DLQ��<RJHVK�3DWHO��&RPSDUDWLYH�6WXG��EHWZHHQ�$QWHULRU�%ULGJH�3ODWLQJ��
DQG�3RVWHULRU�3ODWLQJ�IRU�)UDFWXUH�6KDIW�+XPHUXVQ

group� developed� super�cial� infection� and� all� the�

SDWLHQWV�KDG�UHFRYHUHG��

�LVF�VVLRQ

7KHUH�DUH�VHYHUDO�PHWKRGV�RI�VXUJLFDO�LQWHUYHQWLRQ�
for� humerus� shaft� fractures� �xation,� the� internal�

)LJ������$�����HDU�ROG�IHPDOH��WUDXPD�GXH�WR�URDG�WUDIILF�DFFLGHQW�ZDV�WUHDWHG�ZLWK�WKH�0,32�WHFKQLTXH��D�3UHRSHUDWLYH�
UDGLRJUDSK�VKRZV�D�PLG�WKLUG�KXPHUDO�VKDIW�IUDFWXUH��27$����$����ESRVW�RSHUDWLYH��F���PRQWKV�IROORZ�XS��G����PRQWKV�
IROORZ�XS�UDGLRJUDSKV��H��I�FOLQLFDO�LPDJHV�SHUIRUPLQJ�IXQFWLRQ�DW�HOERZ�MRLQW�

)LJ�����$�����HDU�ROG�PDOH��WUDXPD�GXH�WR�URDG�WUDIILF�DFFLGHQW�ZDV�WUHDWHG�ZLWK�WKH�25,)�WHFKQLTXH��D�3UHRSHUDWLYH�
UDGLRJUDSK�VKRZV�D�KXPHUDO�VKDIW�IUDFWXUH��27$����%����ESRVW�RSHUDWLYH��F���PRQWK�IROORZ�XS��G���PRQWKV�IROORZ�XS��H�
���PRQWKV�IROORZ�XS�UDGLRJUDSKV��I��J���K�FOLQLFDO�LPDJHV�SHUIRUPLQJ�IXQFWLRQ�DW�VKRXOGHU�DQG�HOERZ�MRLQW�
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3UDGHHS�&KRXGKDUL��1HHUDM�-DLQ��<RJHVK�3DWHO��&RPSDUDWLYH�6WXG��EHWZHHQ�$QWHULRU�%ULGJH�3ODWLQJ��
DQG�3RVWHULRU�3ODWLQJ�IRU�)UDFWXUH�6KDIW�+XPHUXVQ

�xation�methods�can�be�broadly�grouped�as�plating�
RU�LQWUD�PHGXOODU��WHFKQLTXHV�

,QWHUORFNLQJ�QDLOLQJ�LV�SUHIHUUHG�LQ�FRPPLQXWHG��
VHJPHQWDO�DQG�SDWKRORJLFDO�IUDFWXUHV��ZKLOH�SODWLQJ�
PD��EH�WKH�SUHIHUUHG�RSWLRQ�ZKHUH�H[SORUDWLRQ�RI�
UDGLDO� QHUYH� LV� FRQWHPSODWHG���������� &RQYHQWLRQDO�
SODWLQJ� WHFKQLTXHV� LQYROYH� DQ� H[WHQVLYH� VXUJLFDO�
H[SRVXUH� IRU� RSHQ� UHGXFWLRQ� RI� IUDFWXUH�� EXW�
JRRG� UHVXOWV� IURP� PLQLPDOO�� LQYDVLYH� SODWLQJ�
PHWKRGV� KDYH� EHHQ� UHSRUWHG� UHFHQWO�����������
,QIHFWLRQ�� QRQXQLRQ� DQG� UDGLDO� QHUYH� SDOV�� DUH�
JHQHUDO�FRQFHUQV� IRXQG� LQ� WKH�SODWLQJ�JURXS� ���������
%XW� LQ� D� SXEOLVKHG�PHWD�DQDO�VLV�� UHVXOWV� RI� SODWH�
�xation� from� pooled� data� did� not� show� higher�
ULVNV� RI� QRQXQLRQ�� LQIHFWLRQ�� RU� UDGLDO� QHUYH�
SDOV���5HVWULFWLRQ�RI�VKRXOGHU�PRYHPHQWV�DQG�ULVN�
RI�GHOD�HG�XQLRQ�KDYH�EHHQ�VXJJHVWHG�DV�FRQFHUQV�
ZLWK� WKH� LQWUDPHGXOODU�� WHFKQLTXHV��������������
5HVWULFWLRQ� RI� VKRXOGHU� IXQFWLRQ� ZLWK� WKH� DQWH�
JUDGH� LQWHUORFNLQJ� QDLOV� FRXOG� EH� EHFDXVH� RI�
LPSLQJHPHQW� GXH� WR� SUR[LPDO� PLJUDWLRQ� RI� QDLO��
URWDWRU�FXII� LQMXULHV�� DGKHVLYH� FDSVXOLWLV� RU�GXH� WR�
DQ�XQH[SODLQHG� FDXVH������������� 7KLV�SUREOHP� FDQ�EH�
PLQLPL]HG�E��XVLQJ�D�UHWURJUDGH�QDLOLQJ�WHFKQLTXH�
EXW�WKHUH�LV�DOVR�D�ULVN�RI�HOERZ�PRYHPHQW�UHVWULFWLRQ�
DQG�IUDFWXUH�DW�WKH�LQVHUWLRQ�SRLQW����������)HZ�DUWLFOHV�
VD�V� LQFUHDVHG� LQFLGHQFH� RI� HOERZ� VWLIIQHVV� ZLWK�
WKH�SODWLQJ�JURXS����+XQWHU�������������VXSSRUWHG�
$OEUHFKW�+DOOHU�V��������������WKHRU��WKDW�ERQH�ZDV�
GHSRVLWHG�LQ�UHVSRQVH�WR�LQMXU��IURP�WKH�YDVFXODULW��
DURXQG�WKH�UHSDUDWLYH�]RQH���

0LQLPDOO�� LQYDVLYH� PHWKRGV� IRU� IUDFWXUH�
WUHDWPHQW�DUH�HYROYLQJ�DQG�EHFRPLQJ�LQFUHDVLQJO��
popular.� Krettek� and� Tscherne� �rst� published�
UHSRUW�RI�0,32�IRU�VXSUDFRQG�ODU�IHPRUDO�IUDFWXUHV�
LQ���������/RQJ�SODWHV�ZHUH�EULGJLQJ�ODUJH�]RQH�RI�
comminution,� with� only� short� �xation� on� either�
VLGH� RI� WKH� ERQH�� ZLOO� ZLWKVWDQG� FRQVLGHUDEOH�
GHIRUPDWLRQ� IRUFHV�$V� EHQGLQJ� VWUHVVHV� DUH�
GLVWULEXWHG� RYHU� D� ORQJ� VHJPHQW� RI� WKH� SODWH�� WKH�
VWUHVV�SHU�XQLW�DUHD�LV�FRUUHVSRQGLQJO��ORZ��OHDGLQJ�
WR� UHGXFWLRQ� RI� WKH� ULVN�RI� SODWH� IDLOXUH�������0,32�
IRU�KXPHUDOGLDSK�VHDO�IUDFWXUHV�KDV�EHHQ�UHSRUWHG�
HDUOLHU�����������ZLWK�IDLU�UHVXOWV�

MIPO�gives�bene�t�over�open�reduction�and�plate�
�xation�of�humerus�fractures�by�decreasing�trauma�
WR� WKH� VRIW� WLVVXH�GXULQJ� VXUJHU�� DQG�PDLQWDLQLQJ�
WKH�SHULRVWHDO�FLUFXODWLRQ��

3ODWH� DSSOLFDWLRQ� RQ� WKH� ERQH� E�� DQ� RSHQ�
WHFKQLTXH�LQWHUIHUHV�ZLWK�WKH�ORFDO�YDVFXODUL]DWLRQ��
OHDGLQJ� WR� RVWHRQHFURVLV� EHQHDWK� WKH� LPSODQW��
ZKLFK�FDQ�OHDG� WR�GHOD�HG�KHDOLQJ�RU�QRQ�KHDOLQJ�
�WKH�UHSRUWHG�UDWH�RI�QRQ�XQLRQ�EHLQJ����������7KH�
SULPDU��ERQH�KHDOLQJ�ZLWKRXW� FDOOXV� IRUPDWLRQ� LV�

QRW�YHU��VWURQJ�DQG� WKHUH�H[LVWV�D�UHDO� ULVN� IRU�UH�
IUDFWXUH�DIWHU�UHPRYDO�RI�WKH�LPSODQW������LQ�WKH�RSHQ�
WHFKQLTXH�

,Q�WKH�SUHVHQW�VWXG���ZH�FRPSDUHG�WKH�IXQFWLRQDO�
DQG� FOLQLFDO� UHVXOW� EHWZHHQ�0,32�DQG�25,)�ZLWK�
SODWLQJ�� 6XUJHU�� ZDV� SHUIRUPHG� SULPDULO�� RQ�
SDWLHQW�VHOHFWHG�EDVHG�RQ�RXU�LQFOXVLRQ�FULWHULD�DQG�
SDWLHQW�ZHUH� UHJXODUO�� IROORZHG� XS�� $V� LQGLFDWHG�
E��RXU�RXWFRPHV��LQ�ERWK�JURXSV�� IUDFWXUH�KHDOLQJ�
RFFXUUHG� LQ� DOO� WKH� SDWLHQWV�� DQG� WKH� IXQFWLRQDO�
RXWFRPHV�ZHUH� DOVR� H[FHOOHQW� EDVHG�RQ� WKH�0D�R�
VFRULQJ� V�VWHP�� 7KHUHIRUH��ZH� WUXVW� WKDW�0,32� LV�
D�VDIH�DQG�YHU��HIIHFWLYH�PHWKRG�IRU�KXPHUDO�VKDIW�
IUDFWXUHV�

In�our�study,�we�observed�signi�cant�difference�
LQ�WKH�XQLRQ�UDWH�DQG�QR�GLIIHUHQFH�LQ�UDGLDO�QHUYH�
VDIHW�� EHWZHHQ� WKH� 25,)� DQG� 0,32� JURXSV�� $Q�
HW� DO��� UHSRUWHG� WKDW� FRPSDUHG� ZLWK� FRQYHQWLRQDO�
SODWLQJ� WHFKQLTXHV�� 0,32� RIIHUV� DGYDQWDJHV� LQ�
WHUPV�RI�WKH�UHGXFHG�LQFLGHQFH�RI�LDWURJHQLF�UDGLDO�
QHUYH�SDOVLHV� DQG�DFFHOHUDWHG� IUDFWXUH�XQLRQ�(YHQ�
LQ� VLPSOH� IUDFWXUHV�� 0,32� VKRZHG� DQ� H[FHOOHQW�
XQLRQ� UDWH�� ZKLFK� PD�� KDYH� SRWHQWLDOO�� UHVXOWHG�
IURP� WKH� ELRORJLF� VXSHULRULW�� ZLWK� OHVV� VWULSSLQJ�
DQG�WKH�SUHVHUYDWLRQ�RI�YDVFXODULW���+RZHYHU��$Q�
HW�DO���V�VWXG��VKRZV�KLJKHU�LQFLGHQFH�RI�LDWURJHQLF�
UDGLDO� QHUYH� SDOV�� �������� LQ� WKH� FRQYHQWLRQDO�
SODWLQJ�JURXS��ZKHUHDV�WKH�LQFLGHQFH�LQ�WKH�0,32�
JURXS�ZDV����

,Q�RXU�VWXG���ZH�REVHUYHG�QR�FDVHV�RI�LDWURJHQLF�
UDGLDO�QHUYH�SDOV��LQ�HLWKHU�JURXS��0LQLPDO�LQYDVLYH�
SODWH�RVWHRV�QWKHVLV�KDYH�VPDOO� LQFLVLRQV�DQG� LW� LV�
UHODWLYHO�� VDIHU� ZLWK� QR� H[WHQVLYH� VRIW� WLVVXH� DQG�
IUDFWXUH�VLWH�RSHQLQJ�FRPSDUHG� WR�RSHQ�UHGXFWLRQ�
with�plate��xation.� In�study�by�Sanjeevaiahet�al����
PHDQ� EORRG� ORVV� ZDV� ��� PO� IRU� 0,32� JURXS�� ,Q�
VWXG�� E�� /X� 6� HW� DO���� PHDQ� EORRG� ORVV� IRU� 25,)�
JURXS�ZDV��������PO��,Q�RXU�VWXG���IRU�0,32�JURXS��
WKH�PHDQ�EORRG�ORVV�ZDV��������“�������PO��ZKLOH�LQ�
WKH�25,)�JURXS�LW�ZDV��������“�������PO�

7KH� UDQJH� RI� PHDQ� VXUJHU�� GXUDWLRQ� RI� �����
WR� ������ PLQV� IRU� 0,32� JURXS� DQG� ������ WR� ����
PLQV� IRU�25,)� JURXS� LQ� RWKHU� VWXGLHV���������������� ,Q�
RXU�VWXG��� IRU�0,32�JURXS�� WKH�PHDQ�GXUDWLRQ�RI�
VXUJHU��ZDV�������“� ������PLQ��ZKLOH� LQ� WKH�25,)�
JURXS� LW� ZDV� ������� “� ������ PLQ�� 7KH� GLIIHUHQFH�
was� found� to� be� statistically� signi�cant� (p<0.05),�
VKRZLQJ�D�KLJKHU�PHDQ�GXUDWLRQ�RI�VXUJHU��LQ�WKH�
25,)�ZLWK�SRVWHULRU�SODWLQJ�JURXS�

7KLV�SDUDPHWHU�PDLQO��GHSHQGV�RQ�WKH�WHFKQLTXH�
used�and�skill�of�surgeon�to�that�speci�c�technique�
SHUIRUPHG�� :H� KDYH� FRPSDUHG� WKH� IXQFWLRQDO�
RXWFRPH� ZLWK� 0D�R� (OERZ� 3HUIRUPDQFH� ,QGH[�
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�0(3,�� DQG� 6LPSOH� 6KRXOGHU� 7HVW� TXHVWLRQQDLUH�
�667���7KH�0(3,�KDV�WKH�H[FHOOHQW�UHVXOWV�LQ�������
SDWLHQW�LQ�0,32�JURXS�DQG�������SDWLHQW�LQ�25,)�
JURXS�

7KH�PHDQ�0D�R�(OERZ�3HUIRUPDQFH�,QGH[�DW�WKH�
HQG�RI����PRQWK�IROORZ�XS�IRU�WKH�0,32�JURXS�ZDV�
������“�������ZKLOH� LQ� WKH�25,)�JURXS�ZDV�������“�
������ 7KH� GLIIHUHQFH� ZDV� IRXQG� WR� EH� VWDWLVWLFDOO��
not� signi�cant� (p>0.05),� showing� a� comparable�
PHDQ� 0D�R� (OERZ� 3HUIRUPDQFH� ,QGH[� EHWZHHQ�
WKH� WZR� JURXSV� DQG� LV� FRQVLVWHQW� ZLWK� WKH� RWKHU�
VWXGLHV����������������7KH�PHDQ�SRLQWV�IRU�WKH�667�
�PD[� ���� IRU�0,32� JURXS� DQG� 25,)� JURXS�ZHUH�
������“������DQG�������“������

&RQFO�VLRQ

:H� FRPSDUHG� WKH� IXQFWLRQDO� DQG� FOLQLFDO� UHVXOW�
EHWZHHQ�0,32�DQG�25,)�ZLWK�SODWLQJ��6XUJHU��ZDV�
SHUIRUPHG�SULPDULO��RQ�SDWLHQWV��VHOHFWHG�EDVHG�RQ�
RXU� LQFOXVLRQ� FULWHULD� DQG� SDWLHQW� ZHUH� UHJXODUO��
IROORZHG� XS�� $V� LQGLFDWHG� E�� RXU� RXWFRPHV�� LQ�
ERWK� JURXSV�� IUDFWXUH� KHDOLQJ� RFFXUUHG� LQ� DOO� RI�
WKH� SDWLHQWV�� DQG� WKH� IXQFWLRQDO� RXWFRPHV� ZHUH�
DOVR� H[FHOOHQW� EDVHG�RQ� WKH�0D�R� VFRULQJ� V�VWHP��
7KHUHIRUH��ZH� WUXVW� WKDW�0,32� LV� D� VDIH� DQG� YHU��
HIIHFWLYH�PHWKRG�IRU�KXPHUDO�VKDIW�IUDFWXUHV�

5HIHUHQFHV

��� KWWS���ZZZ�ZKR�LQW�HQWLW��YLROHQFHBLQMXU�B
SUHYHQWLRQ�SXEOLFDWLRQV�URDGBWUDIILF�ZRUOGB
UHSRUW�FKDSWHU��SGI

��� %KDQGDUL�0��'HYHUHDX[�3-��0F.HH�0'��6FKHPLWVFK�
(+�� &RPSUHVVLRQ� SODWLQJ� YHUVXV� LQWUDPHGXOODU��
QDLOLQJ�RI�KXPHUDO�VKDIW�IUDFWXUHVGD�PHWD�DQDO�VLV�
$FWD2UWKRS�������������������

��� &KDSPDQ� -5�� +HQOH�� 0%�� $JHO� -�� %HQFD� 3-��
5DQGRPL]HG� SURVSHFWLYH� VWXG�� RI� KXPHUDO� VKDIW�
IUDFWXUH�IL[DWLRQ��LQWUDPHGXOODU��QDLOV�YHUVXV�SODWHV��
-�2UWKRS�7UDXPD�����������������

��� &UHQVKDZ� $+�� 3HUH]� ($�� ,Q� 6�� &DQDOH� 7�� %HDW�M�
+�� &DPSEHOO�V� 2SHUDWLYH� 2UWKRSDHGLFV�� ��WK� HG��
0RVE���3KLODGHOSKLD�������

��� +HLP�'���+HUNHUW�)���+HVV�3���5HJD]]RQL�3��6XUJLFDO�
WUHDWPHQW� RI� KXPHUXV� VKDIW� IUDFWXUHV� �� WKH� %DVHO�
H[SHULHQFH��-�7UDXPD����������������������

��� 'DEH]LHV� (-�� %DQWD� &-�� 0XUSK�� &3�� G�$PEURVLD�
5'�� 3ODWH� IL[DWLRQ� RI� WKH� KXPHUDO� VKDIW� IRU� DFXWH�
IUDFWXUHV� ZLWK� DQG�ZLWKRXW� UDGLDO� QHUYH� LQMXULHV�-�
2UWKRS�7UDXPD��������������

��� %HOO�0-��%HDXFKDPS�&*��.HOODP�-5��0F0XUW5<��7KH�
UHVXOWV�RI�SODWLQJ�KXPHUDO�VKDIW�IUDFWXUHV�LQ�SDWLHQWV�
ZLWK�PXOWLSOH�LQMXULHV��WKH�6XQQ�EURRN�H[SHULHQFH��

-�%RQH�-RLQW�6XUJ�>%U@����������%�������

��� 9DQGHU� *ULHQG� 5$�� 7RPDVLQ� -�� DQG� :DUG� ()��
2SHQ� UHGXFWLRQ� LQWHUQDO� IL[DWLRQ�RI� KXPHUDO� VKDIW�
IUDFWXUHV�� UHVXOWV� XVLQJ� $2� SODWLQJ� WHFKQLTXHV�� -�
%RQH�-RLQW�6XUJ��$P������������$����������

��� $SLYDWWKDNDNXO� 7�� $USRUQFKD�DQRQ� 2��
%DYRUQUDWDQDYHFK� 6�� 0LQLPDOO�� LQYDVLYH� SODWH�
RVWHRV�QWKHVLV��0,32��RI�WKH�KXPHUDO�VKDIW�IUDFWXUH��
,V� LW� SRVVLEOH��$� FDGDYHULF� VWXG�� DQG� SUHOLPLQDU��
UHSRUW��,QMXU����������������������

���� =KLTXDQ�$��%LQJIDQJ�=��<HPLQJ�:�HW�DO��0LQLPDOO��
LQYDVLYH� SODWLQJ� RVWHRV�QWKHVLV� �0,32�� RI�PLGGOH�
DQG� GLVWDO� WKLUG� KXPHUDO� VKDIW� IUDFWXUHV�� -� 2UWKRS�
7UDXPD���������������������

���� =LUDQ�%+��%HODQJHUR�:��/LYDQL�%�HW�DO��3HUFXWDQHRXV�
SODWLQJ� RI� WKH� KXPHUXV� ZLWK� ORFNHG� SODWLQJ��
WHFKQLTXH�DQG�FDVH�UHSRUW��-�7UDXPD�,QM�,QIHFW�&ULW�
&DUH����������������������

���� /LYDQL� %�� %HODQJHUR� :�� $QGUDGH� .� HW� DO� �������
,V� 0,32� LQ� KXPHUDO� VKDIW� IUDFWXUHV� UHDOO�� VDIH��
3RVWRSHUDWLYH� XOWUDVRQRJUDSKLF� HYDOXDWLRQ�
,QW2UWKRS�GRL���������V���������������[�

���� -L�)��7RQJ�'��7DQJ�+�HW�DO��������0LQLPDOO��LQYDVLYH�
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