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(�PDLO��XSSLQUDMHQGUD#UHGLIIPDLO�FRP

�EVWUDFW

)UDJLOLW��IUDFWXUHV�DUH�OHVLRQV�GXH�WR�PHFKDQLFDO�VWUHVV�RU�WULYLDO�WUDXPD�ZKLFK�DUH�QRW�RUGLQDULO��UHVXOWLQJ�LQ�
IUDFWXUH��7KH�LQFLGHQFH�RI�RVWHRSRURVLV�LQFUHDVLQJ�GD��E��GD��DQG�QRZ�LW�LV�WKH�PRVW�FRPPRQ�PHWDEROLF�GLVRUGHU���
2YHUW�RU�VXEFOLQLFDO�WK�URLG�G�VIXQFWLRQ��UHQDO�G�VIXQFWLRQ��SRVW�PHQRSDXVDO�ZRPHQ��RYDULDQ�IDLOXUH��SUHJQDQF���
GLDEHWHV��K�SHUWHQVLRQ�DQG�KHDUW�GLVHDVH�PD��LQFUHDVH�WKH�ULVN�RI�IUDJLOLW��IUDFWXUHV��7K�URLG�KRUPRQH�UHSODFHPHQW�
VWLPXODWHV�FDOFLXP�DEVRUSWLRQ�DQG�ERQH�PDWXUDWLRQ��EXW�UHFRYHU��PD��EH�LQFRPSOHWH�GHSHQGHQW�RQ�WKH�GXUDWLRQ�
DQG�VHYHULW��RI�K�SRWK�URLGLVP�EHIRUH�WUHDWPHQW��5HFHQW�VWXGLHV�KDYH�GHPRQVWUDWHG�WKDW�WKH�SUHYDOHQFH�RI�IUDFWXUH�
LV�KLJK�HYHQ� LQ�HDUO��VWDJHV�RI�FKURQLF�NLGQH��GLVHDVH��LQFOXGLQJ� LQ� WKRVH�ZLWK�DJH�DVVRFLDWHG�UHQDO� LPSDLUPHQW�
DQG� OHDGV� WR� UHQDO� RVWHRG�VWURSK�� ZKLFK� VXEVHTXHQWO�� OHDGV� WR� RVWHRSRURVLV�� ,W�V� D� FDVH� RI� ���UV� ROG� �RXQJ�
SUHJQDQW� ZRPHQ� FDUU�LQJ� WZLQ� EDELHV� RI� ��ZHHNV� �GD�V� SULPLJUDYLGD� ZKR� XQGHUZHQW� ,Q� 9LWUR� )HUWLOL]DWLRQ�
GXH�WR�SUHPDWXUH�RYDULDQ�LQVXIILFLHQF��KDG�D�KLVWRU��RI�WULYLDO�WUDXPD�GXH�WR�SUH�HFODPSVLD�LQGXFHG�VHL]XUH�DQG�
VXVWDLQHG�ULJKW�SUR[LPDO�KXPHUXV�DQG�OHIW�DFHWDEXOXP�IUDFWXUH�ZLWK�RQJRLQJ�WUHDWPHQW�IRU�K�SRWK�URLGLVP�DQG�
UHQDO�RVWHRG�VWURSK��

.H��RUGV��)UDJLOLW���)UDFWXUHV��2VWHRG�VWURSK���+�SRWK�URLGLVP�

,QWURG�FWLRQ

7RJHWKHU� ZLWK� K�SRWK�URLGLVP� DQG� UHQDO�
RVWHRG�VWURSK�� LQGXFHG� RVWHRSRURVLV� DUH� PRVW�
FRPPRQ� FRQGLWLRQV� HQFRXQWHUHG� LQ� D� FOLQLFDO�
HQGRFULQRORJ�� SUDFWLFH���3UHJQDQF�� DQG� ODFWDWLRQ�
DVVRFLDWHG� RVWHRSRURVLV� �3/2�� LV� D� UDUH� IRUP� RI�
RVWHRSRURVLV�� ��GHVSLWH� LWV� UHODWLYH� UDULW��� LW� FDQ�
EH�D�GDQJHURXV�FRQGLWLRQ� WKDW� FDXVHV� VHYHUH� EDFN�
SDLQ��KHLJKW� ORVV�DQG�GLVDELOLW��DQG�IUDFWXUHV�HYHQ�
GXH�WR�WULYLDO�WUDXPD��1RUPDO�SK�VLRORJLF�FKDQJHV�
GXULQJ� SUHJQDQF��� JHQHWLF� RU� UDFLDO� GLIIHUHQFH��
REVWHWULFDO�KLVWRU��DQG�REVWHWULFDO�GLVHDVH��VXFK�DV�
SUHWHUP�ODERU�RU�SUHJQDQF��LQGXFHG�K�SHUWHQVLRQ��
DUH� SUHVXPHG� ULVN� IDFWRUV� RI� SUHJQDQF��
UHODWHG� RVWHRSRURVLV�� 7UDGLWLRQDO� PHGLFDWLRQV�
IRU� RVWHRSRURVLV� DUH� FDOFLXP�YLWDPLQ� '� DQG�
ELVSKRVSKRQDWH���� &RQFHUQV� ZLWK� ELVSKRVSKRQDWH�
LQFOXGH� DFFXPXODWLRQ� LQ� ERQH� DQG� IHWDO� H[SRVXUH�

&DV����SR��

�R��WR�FLWH�WKLV�DUWLFOH�

5� %� 8SSLQ�� 'LQHVK� 5� .DOH�� 6KLYDSSD�.� 6DLGDSXU�� HW� DO�� $� &DVH� 5HSRUW�� 0DQDJHPHQW� RI� )UDJLOLW�� )UDFWXUHV� GXH� WR� 5HQDO�
2VWHRG�VWURSK��DQG�+�SRWK�URLGLVP�LQGXFHG�2VWHRSRURVLV��-�RUWK��(GX������������������

LQ� VXEVHTXHQW� SUHJQDQFLHV�� ,PSURYHPHQW� LQ� ERQH�
PLQHUDO�GHQVLW��DW�WKH�OXPEDU�VSLQH�DIWHU����HDU�RI�
GDLO��WHULSDUDWLGH�WKHUDS���DV�ZHOO�DV�LPSURYHPHQWV�
LQ�ERQH�WXUQRYHU�PDUNHUV� LQ�SUHJQDQDF���3DWLHQWV�
ZLWK� XQWUHDWHG� K�SRWK�URLGLVP�� ERQH� WXUQRYHU�
DUH� GHFUHDVHG� LQ� ERWK� WUDEHFXODU� DQG� FRUWLFDO�
ERQH��� +RZHYHU�� LQ� DGGLWLRQ� WR� WKH� ZHOO�NQRZQ�
HIIHFWV� RI� WK�URLG� KRUPRQHV� RQ� ERQH� WXUQRYHU�
PHGLDWHG� E�� WK�URLG� KRUPRQH� UHFHSWRUV� �75V���
WK�URLG� VWLPXODWLQJ� KRUPRQH� �76+�� PD�� DOVR�
in�uence�bone� turnover�directly,�with�high� levels�
RI� 76+� LQKLELWLQJ� ERQH� UHVRUSWLRQ���� ,Q� SDWLHQWV�
ZLWK� K�SRWK�URLGLVP�� D� WUDQVLHQW� ORVV� RI� ERQH�
PLQHUDO�DQG�D�SDUDOOHO� LQFUHDVH� LQ� IUDFWXUH� ULVN����
is�observed�within� the��rst�2�years�after� initiation�
RI� OHYRWK�UR[LQH� VXEVWLWXWLRQ� WKHUDS��� SUREDEO��
EHFDXVH� RI� D� WUDQVLHQW� LQFUHDVH� LQ� ERQH� WXUQRYHU�
ZLWK� UHPRGHOLQJ� RI� DFFXPXODWHG� ROG� ERQH�� DQG�
SHUKDSV� DQ� LQFUHDVHG� ULVN� RI� IDOOV�� $EQRUPDOLWLHV�
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LQ� ERQH� WXUQRYHU� SUHYDLO� LQ� UHQDO� RVWHRG�VWURSK��
�52'��� ZLWK� KLJK� WXUQRYHU� GXH� WR� VHFRQGDU�� RU�
WHUWLDU�� K�SHUSDUDWK�URLGLVP� DW� RQH� HQG� RI� WKH�
VSHFWUXP� DQG� ORZ� WXUQRYHU��� VXFK� DV� DG�QDPLF�
ERQH� GLVHDVH� DQG� RVWHRPDODFLD�� DW� WKH� RWKHU� HQG��
52'�LV�DQ�LPSRUWDQW�FDXVH�RI�PRUELGLW���GHFUHDVHG�
TXDOLW�� RI� OLIH�� DQG� LQFUHDVHG� ULVN� RI� IUDFWXUHV���
5HQDO�RVWHRG�VWURSK��LV�D�FRPPRQ�FRPSOLFDWLRQ�RI�
FKURQLF�NLGQH��GLVHDVH��ZKLFK�PD��OHDG�WR�GHIHFWLYH�
PLQHUDOL]DWLRQ�� DOWHUHG�ERQH�PRUSKRORJ��� DQG�RU�
ERQH�WXUQRYHU��

7KLV� LV� D� FDVH� UHSRUW� DERXW� ���UV� SULPLJUDYLGD�
SUHJQDQW� ZRPHQ� ZKR� XQGHUZHQW� LQYLWUR�
IHUWLOL]DWLRQ� EHFDXVH� RI� RYDULDQ� IDLOXUH� DQG� SUH�
HFODPSVLD� ZLWK� FRPRUELWLHV� OLNH� K�SRWK�URLGLVP��
K�SHUWHQVLRQ�� DQG� UHQDO� RVWHRG�VWURSK��� 3DWLHQW�
KDG� ULJKW� DFHWDEXODU� IUDFWXUH� DQG� OHIW� SUR[LPDO�
KXPHUXV� IUDFWXUH� IROORZLQJ� D� WULYLDO� WUDXPD��7KLV�
FDVH� LV�PDLQO��DERXW� WUHDWPHQW� RI� IUDFWXUH� LV� VXFK�
RVWHRSRURWLF�ERQH�DQG�SRVW�RSHUDWLYH�FDOFLXP�DQG�
YLWDPLQ�'�XVDJH�

&DVH�5HSRUW

7KLV� LV� D� FDVH� RI� ��� �UV� IHPDOH�� FDUU�LQJ� WZLQ�
EDELHV��DQG�SULPLJUDYLGD�SUHJQDQW�ZRPHQ�ZLWK���
ZHHNV� �GD�V� SHULRG� RI� JHVWDWLRQ�� 3DWLHQW� ZDV�
NQRZQ� FDVH� RI� SUHHFODPSVLD�K�SRWK�URLGLVP�
UHQDO� RVWHRG�VWURSK�� XQGHU� WUHDWPHQW�� 3DWLHQW�
KDG�WZR� WLPHV�KLVWRU��RI� IDOO�IURP�EHG�GXULQJ�WKH�
HSLVRGHV�RI�VHL]XUH�ZKLFK�ZDV�RI�����IHHW�KHLJKW�DQG�
VXVWDLQHG� LQMXU�� RI� ULJKW�KLS� DQG� OHIW� XSSHU� OLPE��
3DWLHQW� EURXJKW� WR� HPHUJHQF�� ZLWK� ODERU� SDLQV��
$V�SHU�KLVWRU��RI�DWWHQGHUV�SDWLHQW�KDG���HSLVRGHV�
RI�VHL]XUHV��RQH�ODVWHG�IRU�����VHFV��KDG�IURWK�IURP�
PRXWK� DQG�SRVW� LFWDO� FRQIXVLRQ��:LWK� D�JDS�RI����
PLQV� VKH� KDG� DQRWKHU� HSLVRGH� RI� VHL]XUH� DQG� LW�
ODVWHG�IRU����VHF��3DWLHQW�ZDV�VKLIWHG�LQWR�DPEXODQFH�

DQG� EURXJKW� WR� HPHUJHQF�� DQG� VKH� KDG� D� �UG�
HSLVRGH�RI� VHL]XUH� LQ�KRVSLWDO� DQG� LW� ODVWHG� IRU� ���
VHF��SULPDU��WUHDWPHQW�ZDV�JLYHQ�DQG�SDWLHQW�ZDV�
VKLIW� WR� HPHUJHQF�� ODERU� URRP� IRU� ORZHU� VHJPHQW�
FDHVDUHDQ� VHFWLRQ� �/6&6��� 3RVW� /6&6� SDWLHQW� ZDV�
UHIHUUHG�WR�RUWKRSDHGLFLDQ�IRU�FOLQLFDO�H[DPLQDWLRQ�
DQG�UHTXLUHG�[�UD�V�KDV�EHHQ�GRQH�

2��(��PL���LR�

/HIW�8SSHU�/LPE����3DWLHQW�KDG�WHQGHUQHVV��VZHOOLQJ�
ZLWK� HFFK�PRVLV� RYHU� XSSHU� ���UG� RI� OHIW� DUP��
UHVWULFWLRQ� LQ� PRYHPHQWV� RI� OHIW� VKRXOGHU� MRLQW�
without� any� neurovascular� de�cit.� Right� lower�
OLPE�� ��3DWLHQW�KDG�WHQGHUQHVV�RYHU�ULJKW�KLS� MRLQW�
ZLWK�UHVWULFWLRQ�LQ�UDQJH�RI�PRYHPHQW�RI�ULJKW�KLS�
MRLQW�ZLWK�VKRUWHQLQJ�RI�DURXQG���FP�DQG�ZLWKRXW�
any� neurovascular� de�cit.� After� through� clinical�
H[DPLQDWLRQ�UHTXLUHG�[�UD�V�KDG�EHHQ�GRQH�

��H� 2SH���L�H� �O�L�� ���LRJ��S��� �HO�L�� �L���
�LO��H��O� �LS�� ���� �HI�� ��PH���� �L��� ��R�O�H��
�RL���

)LJ����6KRZV�%UHDFK�LQ� ,OLRLVFKLDO�/LQH�DQG�,OLRSHFWLQHDO�
/LQH� 6XJJHVWLYH� RI� $QWHULRU� DQG� 4XGULODWHUDO� 3ODWH�
)DFWXUH�DQG�6KRZV�,PSDFWLRQ�RI�)HPRUDO�+HDG�WR�5RRI�

)LJ����+XPHUXV�ZLWK�VKRXOGHU� MRLQW�SODLQ�UDGLRJUDSK�V�VKRZV��SUR[LPDO����UG�KXPHUXV�FRPPLQXWHG�IUDFWXUH�QHHU�
FODVVLILFDWLRQ����SDUW�IUDFWXUH����SDUWV�DUH�GLVSODFHG�ZLWK�UHVSHFW�WR��WK�SDUW`�

5��%��8SSLQ��'LQHVK�5�.DOH��6KLYDSSD�.�6DLGDSXU��HW�DO���0DQDJHPHQW�RI�)UDJLOLW��)UDFWXUHV�GXH�WR�5HQDO��
2VWHRG�VWURSK��DQG�+�SRWK�URLGLVP�,QGXFHG�2VWHRSRURVLV���$�5DUH�&DVH�5HSRUW
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)LJ����6KRZV�EUHDFK�LQ�LOLRLVFKLDO�OLQH�DQG�LOLRSHFWLQHDO�OLQH�VXJJHVWLYH�RI�DQWHULRU�DQG�TXGULODWHUDO�SODWH�IDFWXUH�DQG�
VKRZV�LPSDFWLRQ�RI�IHPRUDO�KHDG�WR�URRI�DQG�SURWUXVLR�DFHWDEXOL�RQ�ULJKW�VLGH�DQG�QR�ORRVH�ERGLHV��IUDFWXUH�IUDJPHQWV��
LQ�RWKHU�YLHZV�RI�FW�

)LJ����3UR[LPDO����UG�KXPHUXV�FRPPLQXWHG�IUDFWXUH��QHHU�FODVVLILFDWLRQ����SDUW�IUDFWXUH����SDUWV�DUH�GLVSODFHG�ZLWK�
UHVSHFW�WR��WK�SDUW`�ZLWK�VXSHULRU�PLJUDWLRQ�RI�WKH�VKDIW�DQG�KHDG�VXEOX[DWHG�SRVWHULRUO��

����95��&RPS�WHG�7RPRJUDSK��,PDJHV

5��%��8SSLQ��'LQHVK�5�.DOH��6KLYDSSD�.�6DLGDSXU��HW�DO���0DQDJHPHQW�RI�)UDJLOLW��)UDFWXUHV�GXH�WR�5HQDO��
2VWHRG�VWURSK��DQG�+�SRWK�URLGLVP�,QGXFHG�2VWHRSRURVLV���$�5DUH�&DVH�5HSRUW
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�ORR�����H��LJ��LR��

•� +%�����J�GO� �EHIRUH� /6&6�� +%����J�GO�
�SRVW� /6&6��� 3ODWHOHW������� 8UHD���PJ�GO��
&UHDWLQLQH�����PJ�GO�6RGLXP����PHT�O��
3RWDVVLXP�����PHT�O��8ULF�DFLG����PJ�GO

•� ��SLQW�3&9�WUDQVIXVHG�EHIRUH�SODQQLQJ�IRU�QH[W�
RSHUDWLRQ�DQG�SDWLHQW�JRW�RSHUDWHG� LQ�VWDJHG�
SURFHGXUH�� )LUVW� SUR[LPDO� KXPHUXV� IUDFWXUH�
�xation�done�and�pelvic�fracture��xation�done�
RQ�ODWHU�GDWH�

•� 0DUNLQJ� RI� DSSURDFK� IRU� TXDGULODWHUDO� DQG�
anterior�column�fracture��xation.

,QWUD�2SHUDWLYH�,PDJHV

8VLQJ� 67233$� �� DQWHULRU� LQWUDSHOYLF� DSSUDRFK� ��

DQG�,/,2)(025$/�$3352$&+�DQWHULRU�FROXPQ�

and� qudrilateral� plate� �xed� with� superior� and�

LQIHULRU� SHFWLQHDO� SODWH� DQG� ERQH� JUDIW� IURP� LOLDF�

FUHVW�SODFHG�LQ�UHJLRQ�RI�ERQH�ORVV�

2Q�WKH�ODWHU�GDWH�OHIW�SUR[LPDO�KXPHUXV�IUDFWXUH�

was� �xed� with� PHILOS� (Proximal� Humerus�

LQWHUQDO�ORFNLQJ�V�VWHP��SODWH�XVLQJ�GHOWR�SHFWRUDO�

DSSURDFK�

a)� Showing� stoopa� approach-identi�cation� of�
FRURQD�PRUWLV�RYHU�PHGLDO�VXUIDFH�RI�VXSHULRU�
UDPXV�DQG�OLJDWLRQ�RI�FRURQD�PRUWLV�

E�� ,OLRIHPRUDO� DSSURDFK�� IRU� KROGLQJ� UHGXFHG�

)LJ����,QWUD�2SHUDWLYH�,PDJHV�

)LJ����3RVW�2SHUDWLYH�,PDJHV�

IUDFWXUH� IUDJPHQW� DQG� IRU� ERQH� *UDIW� IURP�
LOLDF� FUHVW�� ODWHUDO� IHPRUDO� FXWDQHRXV� QHUYH�
SURWHFWHG� ZKLFK� LV� WUDFHG� RYHU� VDUWRULXV�
DURXQG�����FPV�GLVWDO�WR�DVLV�

)LJ����0DUNLQJV�RI�6WRRSD�DQG�,OLRIHPRUDO�$SSURDFK�

5��%��8SSLQ��'LQHVK�5�.DOH��6KLYDSSD�.�6DLGDSXU��HW�DO���0DQDJHPHQW�RI�)UDJLOLW��)UDFWXUHV�GXH�WR�5HQDO��
2VWHRG�VWURSK��DQG�+�SRWK�URLGLVP�,QGXFHG�2VWHRSRURVLV���$�5DUH�&DVH�5HSRUW

3UHYLRXV�/6&6�,QFLVLRQ
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SDWLHQWV� ZLWK� K�SRWK�URLGLVP���$OWKRXJK� RYHUW�
+�SHUWK�URLGLVP� DQG� RYHUW� K�SRWK�URLGLVP� DUH�
UHODWHG� WR� RVWHRSRURVLV�� WKH� UHODWLRQVKLS� EHWZHHQ�
VXEFOLQLFDO� WK�URLG� G�VIXQFWLRQ� DQG� WKH� ULVN� RI�
IUDFWXUH� RU� ORZ� %0'� LV� XQFOHDU��&RPSDUHG� ZLWK�
RYHUW� WK�URLG� G�VIXQFWLRQ�� VXEFOLQLFDOWK�URLG�
G�VIXQFWLRQ� SUHVHQWV� PRUH� VXEWOH� FKDQJHV� LQ�
WK�URLGIXQFWLRQ�� 6XEFOLQLFDO� WK�URLG� G�VIXQFWLRQ�
is� de�nedby� abnormal� serum� thyroid-stimulating�
KRUPRQH� �76+�ZLWK� IUHH� 7�� �)7��� DQG� IUHH� 7��
�)7��� FRQFHQWUDWLRQ� ZLWKLQWKH� UHIHUHQFH� UDQJH��
��6XEFOLQLFDO� WK�URLG� G�VIXQFWLRQLV� PXFK� PRUH�
FRPPRQ� WKDQ� RYHUW� G�VIXQFWLRQ�� 6RPH� FURVV�
VHFWLRQDO� VWXGLHV� VKRZHG� WKDW� VXEFOLQLFDO�
K�SHUWK�URLGLVP� DQG� VXEFOLQLFDO� K�SRWK�URLGLVP�
ZHUH�UHODWHG�WR�UHGXFH�%0'��

'XULQJ� WKH� FRXUVH� RI� SUHJQDQF��� D� UHPDUNDEOH�
VHULHV� RI� SK�VLRORJLF� FKDQJHV� RFFXU�� DLPHG� DW�
SUHVHUYLQJ�PDWHUQDO�KRPHRVWDVLV�ZKLOH�DW�WKH�VDPH�
WLPH�SURYLGLQJ�IRU�IHWDO�JURZWK�DQG�GHYHORSPHQW��
7KHVH� FKDQJHV�ZKLFK� KDYH� GLUHFW� LPSOLFDWLRQV� RQ�
FDOFLXP�PHWDEROLVP�LQFOXGH� IDOOLQJ�DOEXPLQ�OHYHO��
expansion�of�extracellular��uid�volume,�increase�in�
UHQDO�IXQFWLRQ�DQG�SODFHQWDO�FDOFLXP�WUDQVIHU���

$Q�LQYHUVH�UHODWLRQVKLS�EHWZHHQ�FDOFLXP�LQWDNH�
DQG� K�SHUWHQVLYH� GLVRUGHUV� RI� SUHJQDQF�� ZDV�
�rst� described� in� 1980.� This� was� based� on� the�
REVHUYDWLRQ�WKDW�0D�DQ�,QGLDQV�LQ�*XDWHPDOD��ZKR�
WUDGLWLRQDOO��VRDN�WKHLU�FRUQ�LQ�OLPH�EHIRUH�FRRNLQJ��
KDG�D�KLJK�FDOFLXP�LQWDNH�DQG�D� ORZ� LQFLGHQFH�RI�
SUHHFODPSVLD�DQG�HFODPSVLD��$�YHU��ORZ�SUHYDOHQFH�
RI�SUHHFODPSVLD�KDG�EHHQ� UHSRUWHG� IURP�(WKLRSLD�
ZKHUH�WKH�GLHW�FRQWDLQV�KLJK�OHYHOV�RI�FDOFLXP��

:+2� UHFRPPHQGV� DQ� LQWDNH� RI� �������� J�
HOHPHQWDO� FDOFLXP�GD�� ZLWK� WKH� WRWDO� GDLO��
GRVDJH�GLYLGHG� LQWR� WKUHH�GRVHV� �SUHIHUDEO��WDNHQ�
DW� PHDOWLPHV�� IURP� ��� ZHHNV�� JHVWDWLRQ� XQWLO�
WKH� HQG� RI� SUHJQDQF��� 7DUJHW� JURXS� LQFOXGHV� DOO�
SUHJQDQW�ZRPHQ��SDUWLFXODUO�� WKRVH�DW�KLJKHU�ULVN�

3ODLQ� UDGLRJUDSK��V� RI� SHOYLV� ZLWK� ELODWHUDO� KLSV��
LOLDF� DQG� REWXUDWRU� YLHZV� UHVSHFWLYHO�� VKRZLQJ�
IUDFWXUH� VWDELOL]DWLRQ� ZLWK� LQIHULRU� DQG� VXSHULRU�
SHFWLQHDO� SODWH� DQG�DW� FORVXUH� WKH� LOLDF� RVWHRWRP��
IUDJPHQW�UHDWWDFKHG�XVLQJ�VLQJOH�FRUWLFDO�VFUHZ�

3ODLQ� UDGLRJUDSK��V� RI� OHIW� VKRXOGHU� MRLQW��
proximal� 1/3rd� humerus� fracture� �xation� with�
3+,/26� �3UR[LPDO� +XPHUXV� LQWHUQDO� ORFNLQJ�
V�VWHP��SODWH�XVLQJ�GHOWR�SHFWRUDO�DSSURDFK�

�LVF�VVLRQ

7K�URLG� KRUPRQHV� DUH� HVVHQWLDO� IRU� VNHOHWDO�
GHYHORSPHQW�DQG�DUH�LPSRUWDQW�UHJXODWRUV�RI�ERQH�
PDLQWHQDQFH� LQ� DGXOWV�� 7K�URLG� KRUPRQHV� KDYH�
LPSRUWDQW� HIIHFWV� RQ� VNHOHWDO� GHYHORSPHQW�� OLQHDU�
JURZWK� DQG� WKH�PDLQWHQDQFH� RI� DGXOW� ERQH� PDVV�
DQG� VWUHQJWK��� 7KH� WK�URLG� JODQG�PDLQO�� VHFUHWHV�
thyroxine�(3,�5,�3′,�5′-l-tetraiodothyronine,�T4),�and�
WKH�FLUFXODWLQJ�OHYHO�RI�7��LV�DSSUR[LPDWHO��IRXUIROG�
KLJKHU� WKDQ� WKH� FRQFHQWUDWLRQRI� WKH� ELRORJLFDOO��
active� hormone� 3,5,3′-l-triiodothyronine� (T3)��� $�
FODVVLF�HQGRFULQH�QHJDWLYH�IHHGEDFN�ORRS�PDLQWDLQV�
DQ� LQYHUVH� UHODWLRQVKLS� EHWZHHQ� WKH� FLUFXODWLQJ�
FRQFHQWUDWLRQV� RI� WK�URLG� KRUPRQHV� DQG� WK�URLG�
VWLPXODWLQJ� KRUPRQH� �WK�URWURSLQ�� 76+��� WKXV�
HVWDEOLVKLQJ� WKH� K�SRWKDODPLF�SLWXLWDU��WK�URLG�
�+37�� D[LV� VHW�SRLQW�� 7KHUH�ZDV� DQ� LQFUHDVHLQ� WKH�
risk� of� any� fracture� within� the� �rst� 5� yearsafter�
a� diagnosis� of� hyperthyroidism,� and� the� �rst�
���HDUV� DIWHU� D� GLDJQRVLV� RI� K�SRWK�URLGLVP����
8VH� RI� DQWLWK�URLGGUXJV� ZDV� DVVRFLDWHG� ZLWK� D�
signi�cantly�reducedfracture�risk�independently�of�
WKH�GRVH�XVHG��VHYHUDO� IDFWRUV�DUH�NQRZQ�WR�DIIHFW�
%0'��2YHUW�K�SHUWK�URLGLVP�KDV�EHHQ�UHFRJQL]HG�
WR� EH� DVVRFLDWHG�ZLWK� DQLQFUHDVHG� ULVN� RI� IUDFWXUH�
DQG� GHFUHDVHG� %0'�� HVSHFLDOO�� LQ� WKH� HOGHUO���
,QWHUHVWLQJO��� VRPH� VWXGLHV� VKRZHG� WKDW� WKH� ULVNV�
RI� ERQH� IUDFWXUH� DQG� ORZ� %0'� DUH� LQFUHDVHG� LQ�

)LJ����3RVW�2SHUDWLYH�,PDJHV�
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RI�JHVWDWLRQDO�K�SHUWHQVLRQ�DQG� LQ�DUHDV�ZLWK� ORZ�
FDOFLXP�LQWDNH���

$V� ZH� GLVFXVVHG� LQ� WKH� LQWURGXFWLRQ� ERQH�
WXUQRYHU� SUHYDLO� LQ� UHQDO� RVWHRG�VWURSK�� �52'���
ZLWK� KLJK� WXUQRYHU� GXH� WR� VHFRQGDU�� RU� WHUWLDU��
K�SHUSDUDWK�URLGLVP� DW� RQH� HQG� RI� WKH� VSHFWUXP�
DQG� ORZ�WXUQRYHU��VXFK�DV�DG�QDPLF�ERQH�GLVHDVH�
DQG�RVWHRPDODFLD��DW�WKH�RWKHU�HQG��������

5HV�OW

,Q�WKLV�FDVH�SDWLHQW�ZDV�GLDJQRVHG�ZLWK�RVWHRSRURVLV�
GXH� WR� GLIIHUHQW� SRVVLELOLWLHV� OLNH� WK�URLG�
G�VIXQFWLRQ��UHQDO�RVWHRG�VWURSK���SUHJQDQF��DQG�
SUHHFODPSVLD�DQG�VKH�PD��HYHQ�GHYHORS�SUHJQDQF��
DQG� ODFWDWLRQ�DVVRFLDWHG� RVWHRSRURVLV� ZKLFK� LV� D�
UDUH�SKHQRPHQRQ�

&DOFLXP�VXSSOHPHQWDWLRQ�GXULQJ�SUHJQDQF��IRU�
women�with�de�cient�dietary�calcium�intake�offers�
modest�bene�t�in�terms�of�preventing�preeclampsia�
DQG� SUHWHUP� ELUWKV� DQG� LPSURYLQJ� PDWHUQDO� DQG�
LQIDQW�ERQH�KHDOWK��,Q�WKLV�FDVH�ZH�PDLQO��GLVFXVVHG�
about�different�causes�of�osteoporosis�and�de�nitive�
WUHDWPHQW� RI� IUDJLOLW�� IUDFWXUH� IROORZLQJ� WULYLDO�
WUDXPD���

De�nitive� �xation� of� fractures,� appropriate�
FDOFLXP� DQG� YLWDPLQ� '� VXSSOHPHQWDWLRQ� �:+2�
UHFRPPHQGV� DQ� LQWDNH� RI� �������� J� HOHPHQWDO�
FDOFLXP�GD�� GLYLGHG� LQWR� WKUHH� GRVHV� IRU�
RVWHRSRURWLF�SUHJQDQW� ODFWDWLQJ�ZRPHQ����� LV�PXVW�
DQG�VKRXOG�IRU�WKH�SDWLHQW�ZLWK�RVWHRSRURWLF�ERQH�
ZKLFK� KHOSV� LQ� ERQH� TXDOLW�� LPSURYHPHQW� DQG�
HDUO�PRELOL]DWLRQ�

5HIHUHQFHV

��� /L�&��&KHQ�;��/L�<��=KRX�<��<DQ� -��'X�;�� )DFWRUV�
DQG�2XWFRPH�RI�5HQDO�2VWHRG�VWURSK��$VVRFLDWHG�
,QLWLDO� )UDJLOLW�� )UDFWXUH� LQ� (QG�6WDJH� 5HQDO�
'LVHDVH� 3DWLHQWV�� .LGQH�� 'LV� ���������������� GRL��
�����������������

��� )�� &DQDYHVHHHWDO� 2UWKRSDHGLFV� �� 7UDXPDWRORJ���
6XUJHU�� �� 5HVHDUFK�� 9ROXPH� ����� ,VVXH� ���
6XSSOHPHQW��)HEUXDU��������3DJHV�6����6��

��� :LOOHXPLHU� --�� YDQ� GHU� /LQGHQ� <0��YDQ�GH�6DQGH�
0$-�� 'LMNVWUD� 3'6�� 7UHDWPHQW� RI� SDWKRORJLFDO�
IUDFWXUHV� RI� WKH� ORQJ� ERQHV�� ()257� 2SHQ� 5HY��
������������������� 3XEOLVKHG� ����� 0DU� ����
GRL���������������������������

��� &KR��:6��.LP�.-��/HH�6.��HW�DO��6XUJLFDO�WUHDWPHQW�
RI� SDWKRORJLFDO� IUDFWXUHV� RFFXUULQJ� DW� WKH�
SUR[LPDO� IHPXU��<RQVHL�0HG� -�� ��������������������
GRL����������PM��������������

��� .RFKHU�06�� 6LQN� (/�� %ODVLHU� 5'�� HW� DO�� $PHULFDQ�
$FDGHP��RI�2UWKRSDHGLF�6XUJHRQV�FOLQLFDO�SUDFWLFH�
JXLGHOLQH� RQ� WUHDWPHQW� RI� SHGLDWULF� GLDSK�VHDO�
IHPXU� IUDFWXUH�� -� %RQH� -RLQW� 6XUJ�$P������� �������
�������

��� 9LVKZDQDWK�&�DQG�6DWKHHVK�*6��6XUJLFDO�RXWFRPH�
RI� IUDFWXUH� VKDIW� IHPXU� LQ� FKLOGUHQ� XVLQJ� IOH[LEOH�
LQWUDPHGXOODU�� QDLOLQJ�� ,QWHUQDWLRQDO� -RXUQDO� RI�
2UWKRSDHGLFV�6FLHQFHV�������������������������

��� 0DOOXFKH� ++�� 0DZDG� +�� 0RQLHU�)DXJHUH� 0&��
(IIHFWV� RI� WUHDWPHQW� RI� UHQDO� RVWHRG�VWURSK��
RQ� ERQH� KLVWRORJ��� &OLQ� -� $P� 6RF1HSKURO��
������6XSSO� ��6XSSO� ���6����6����� GRL���������
&-1���������

��� -R��06��.DUDJLDQQLV�3&��3H�HUO� ):��2XWFRPHV� RI�
VHFRQGDU��K�SHUSDUDWK�URLGLVP� LQ�FKURQLF�NLGQH��
GLVHDVH�DQG� WKH�GLUHFW�FRVWV�RI� WUHDWPHQW�� -�0DQDJ�
&DUH� 3KDUP�� �������������������� GRL����������
MPFS��������������

��� (OGHU�*��3DWKRSK�VLRORJ�� DQG� UHFHQW� DGYDQFHV� LQ�
WKH� PDQDJHPHQW� RI� UHQDO� RVWHRG�VWURSK��� -� %RQH�
0LQHU� 5HV�� ����������������������� GRL���������
MEPU����������������

���� <DQJ� 5�� <DR� /�� )DQJ� <�� HW� DO�� 7KH� UHODWLRQVKLS�
EHWZHHQ�VXEFOLQLFDO�WK�URLG�G�VIXQFWLRQ�DQG�WKH�ULVN�
RI�IUDFWXUH�RU�ORZ�ERQH�PLQHUDO�GHQVLW���D�V�VWHPDWLF�
UHYLHZ�DQG�PHWD�DQDO�VLV�RI�FRKRUW�VWXGLHV��-�%RQH�
0LQHU� 0HWDE���������������� ��������V����������
������

���� :LOOLDPV�*5��%DVVHWW�-+'��7K�URLG�GLVHDVHV�DQG�
ERQH� KHDOWK�� -� (QGRFULQRO� ,QYHVW� �����������
����

���� 6HIDWL� 1�� 1RURX]LDQ� 0�� $EEDV]DGHK� +$�� HW� DO��
(IIHFWV� RI� ERQH� PDUURZ� PHVHQFK�PDO� VWHP� FHOOV�
FRQGLWLRQHG� PHGLXP� RQ� WLELDO� SDUWLDO� RVWHRWRP��
PRGHO�RI�IUDFWXUH�KHDOLQJ�LQ�K�SRWK�URLGLVP�5DWV��
,UDQ�%LRPHG�-������������������

���� <DQ�=��+XDQJ�+���/L�-���HW�DO���5HODWLRQVKLS�EHWZHHQ�
VXEFOLQLFDO� WK�URLG� G�VIXQFWLRQ� DQG� WKH� ULVN� RI�
IUDFWXUH�� D� PHWD�DQDO�VLV� RI� SURVSHFWLYH� FRKRUW�
VWXGLHV��2VWHRSRURV,QW���������������

���� 9HVWHUJDDUG� 3�� 5HMQPDUN� /�� 0RVHNLOGH� /��
,QIOXHQFH� RI� K�SHU�� DQG�K�SRWK�URLGLVP�� DQG� WKH�
HIIHFWV� RI� WUHDWPHQW� ZLWK� DQWLWK�URLG� GUXJV� DQG�
OHYRWK�UR[LQH� RQ� IUDFWXUH� ULVN�� &DOFLI� 7LVVXH� ,QW��
������������������

���� *DOOL]]L�5��&ULVDIXOOL�&��$YHUVD�7��6DO]DQR�*��'H�/XFD�
)�� 9DOHQ]LVH�0�� HW� DO�� 6XEFOLQLFDO� K�SRWK�URLGLVP�
LQ� FKLOGUHQ�� LV� LW� DOZD�V� VXEFOLQLFDO�� ,WDO� -� 3HGLDWU��
��������������GRL����������V����������������

���� $UQROG� $� ����� 3ULPDU�� K�SHUSDUDWK�URLGLVP��
PROHFXODU�JHQHWLF�LQVLJKWV�DQG�FOLQLFDO�LPSOLFDWLRQV��
3UHVHQWHG� DW� 6RFLHW�� IRU� (QGRFULQRORJ�� %(6� ������
+DUURJDWH��8.��(QGRFULQH�$EVWUDFWV����3/�

���� .XPDU�$��.DXU�6��&DOFLXP��$�1XWULHQW�LQ�3UHJQDQF���
-�2EVWHW*�QDHFRO�,QGLD�������2FW����������������GRL��

5��%��8SSLQ��'LQHVK�5�.DOH��6KLYDSSD�.�6DLGDSXU��HW�DO���0DQDJHPHQW�RI�)UDJLOLW��)UDFWXUHV�GXH�WR�5HQDO��
2VWHRG�VWURSK��DQG�+�SRWK�URLGLVP�,QGXFHG�2VWHRSRURVLV���$�5DUH�&DVH�5HSRUW



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

��������V������������������ (SXE� ����� 0D�� ����
30,'������������30&,'��30&�������

���� $3$� =KDQJ�� 0LQ� 00HGD�� &KHQ�� 3LQJ�
00HGD�� /L�� %LQ� 00HGD�� 'X�� -XDQ� 0'D��
3DQ�� 7LQJ� 00HGE�� &KHQ�� -LQJ�DQ00HGD���

$SSURDFK� WR� WKH� SDWLHQW� ZLWK� SUHJQDQF�� DQG�

ODFWDWLRQ�DVVRFLDWHG� RVWHRSRURVLV�� 0HGLFLQH��

1RYHPEHU� ����� �� 9ROXPH� ��� �� ,VVXH� ��� �� S� H�����

GRL����������0'�����������������

5��%��8SSLQ��'LQHVK�5�.DOH��6KLYDSSD�.�6DLGDSXU��HW�DO���0DQDJHPHQW�RI�)UDJLOLW��)UDFWXUHV�GXH�WR�5HQDO��
2VWHRG�VWURSK��DQG�+�SRWK�URLGLVP�,QGXFHG�2VWHRSRURVLV���$�5DUH�&DVH�5HSRUW


