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,QGLDQ�-RXUQDO�RI�$QDWRP��
9ROXPH����1XPEHU����-XO����6HSWHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������LMD������������������

2ULJLQDO��UWLFOH

2V�6WHUQD�)RUDPLQD���Q�2EVHUYDWLRQDO�6W�G�

6��DPRQD�1LGK�D

�R��WR�FLWH�WKLV�DUWLFOH�

6�<DPRQD�1LGK�D��2V�6WHUQD�)RUDPLQD��$Q�2EVHUYDWLRQDO�6WXG���,QG�-U�$QDW���������������������

�EVWUDFW

��W�RG�FW�R����G�2EM�FW������6WHUQXP��ORRNV�OLNH�D�VZRUG�ZKLFK�LV�WKH�LPSRUWDQW�ERQH�IRUPV�
WKH� VNHOHWDO� IUDPHZRUN� RI� WKH� FKHVW� DQG� LW� LV� WKH� PDLQ� SURWHFWLYH� ERQH� RI� YLWDO� RUJDQV�� 7KH�
SXUSRVH�RI� WKH�VWXG�� LV�WR�YLHZ�WKH�SUHVHQFH�RI�IRUDPHQ�� VKDSH�� ORFDWLRQ��QXPEHU�RI�VWHUQDO�
IRUDPHQ�

��W����O�� ��G���W�RG��$� WRWDO� RI� ��� GULHG� VWHUQXP� ZHUH� REWDLQHG� IURP� WKH� GHSDUWPHQW�
RI� DQDWRP�� 6KUL� 6DWK�D� 6DL� 0HGLFDO� &ROOHJH� DQG� 5HVHDUFK� ,QVWLWXWH�� 7KH� EURNHQ� ERQH� DQG�
WKH� VWHUQXP� ZLWK� WKH� GHJHQHUDWLYH� FKDQJHV� LV� H[FOXGHG� IURP� WKLV� VWXG��� 7KH� SKRWRV� ZHUH�
GRFXPHQWHG�

����OW����2XW�RI����ERQHV��RQH�GRXEOH�IRUDPHQ�QRWLFHG�DW�WKH�ERG��RI�WKH�VWHUQXP�DQG�WKH�
[LSKRLG�SURFHVV�DQG�IRXU�VLQJOH�IRUDPHQ�LV�QRWLFHG�DW�WKH�ERG��RI�WKH�VWHUQXP�DQG�WKH�;LSKRLG�
SURFHVV�DQG�ERG��RI�WKH�VWHUQXP��7KH�IRUDPHQ�VKDSH�VKRZV�HOOLSWLFDO�DQG�URXQG�

�R�FO���R����7KH�DQDWRPLFDO�NQRZOHGJH�RI�IHDWXUHV�DQG�YDULDWLRQV�RI�VWHUQXP�EH�LPSRUWDQW�
IRU�WKH�FOLQLFLDQ�DQG�UDGLRORJLVWV�IRU�SURSHU�LQWHUSUHWDWLRQ�

.H��RUGV��6WHUQHEUDH��6WHUQDO�IRUDPHQ��;LSKRLG�SURFHVV�

��WKRU�V� �IILOLDWLRQ�� 7XWRU�� 'HSDUWPHQW� RI�
$QDWRP���6KUL�6DWK�D�6DL�0HGLFDO�&ROOHJH�DQG�5HVHDUFK�
,QVWLWXWH��&KHQJDOSDWWX���������7DPLO�1DGX��,QGLD�

&RUUHVSRQGLQJ���WKRU�� 6��DPRQD�1LGK�D��7XWRU��
'HSDUWPHQW� RI� $QDWRP��� 6KUL� 6DWK�D� 6DL� 0HGLFDO�
&ROOHJH� DQG� 5HVHDUFK� ,QVWLWXWH�� &KHQJDOSDWWX� ��������
7DPLO�1DGX��,QGLD�

(�PDLO��<DPPRQLGK�D#JPDLO�FRP

5HFHLYHG�RQ�������������������FFHSWHG�RQ������������

,1752�8&7,21

7KH��at�breast�bone�which�protects�and�supports�
DOO� WKH� YLWDO� RUJDQV� RI� WKH� FKHVW� FRQVLVW� RI�

SURVWHUQXP�� PHVRVWHUQXP� DQG� PHWDVWHUQXP�
ZKLFK�DOVR�KROGV�D�QRWFK��IDFHW�LQ�WKH�VXSHULRU�DQG�
ODWHUDO� DVSHFW� IRU� WKH� DUWLFXODWLRQ� RI� ULEV� WR� IRUP�
D� FRPSOHWH�� FRPSDFW� FKHVW� ZDOO�� (PEU�RORJLFDO�
VWHUQXP� GHYHORSV� IURP� IRXU� PHVHQFK�PDO� EDUV�
known� as� sternal� bars.� Six� ossi�cation� centers�

PDQXEULXP� DQG� [LSKRLG� SURFHVV� HDFK� ZKHUHHOVH�
ERG��RI�WKH�VWHUQXP�KROGV�IRXU�

The� broad� and� super�cial� bone� is� a� common�
SXQFWXUH� VLWH� IRU� ERQH� PDUURZ� DVSLUDWLRQ�� WKH�
thickness� of� the� bone� in�uence� occurrence� of�
IUDFWXUHV� GXULQJ� PLQRU� LQMXU�� WR� WKH� DQWHULRU�
WKRUDFLF�ZDOO��UHVXOWV�LQ�YHQWLODWLRQ�DQG�FRPSOLFDWH�
UHFRYHU��� )UDFWXUHV� FDXVH� VHYHUH� KHDUW� LQMXULHV�
ZKLFK� LV� KLJKO�� IDWDO�� 2VWHRSRURVLV� RI� VWHUQXP� LV�
PRUH�FRPPRQ� LQ�IHPDOH��7KH�0HGLDQ�VWHUQRWRP��
FRPPRQ� VXUJLFDO� DSSURDFK� IRU� KHDUW� VXUJHULHV��
KHQFH�WKH�GHHS�NQRZOHGJH�RI�WKLV�ERQH�LV�LPSRUWDQW�
IRU�DQ��FDUGLR�WKRUDFLF�VXUJLFDO�LQWHUYHQWLRQ�

�,0

7KH� DLP� RI� WKLV� VWXG�� LV� WR� YLHZ� WKH� VKDSH��
SUHVHQFH�RU�DEVHQFH�RI�VWHUQDO�IRUDPHQ�

0�7(5,�/6��1��0(7�2�

7KH�SUHVHQW�VWXG��ZDV�FRQGXFWHG�DW�6KUL�6DWK�D�
6DL� 0HGLFDO� &ROOHJH� DQG� 5HVHDUFK� ,QVWLWXWH��
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&KHQJDOSDWWX�� 7DPLO� 1DGX�� 7KH� ERQHV� ZHUH�
FROOHFWHG�IURP�WKH�2VWHRORJLFDO�6HVVLRQ�RI�$QDWRP��
'HSDUWPHQW�� $� WRWDO� RI� GULHG� ��� KXPDQ� VWHUQXP�
ZHUH� REVHUYHG� IRU� VWHUQDO� IRUDPHQ� LQ� WKLV� VWXG���
7ZR� VWHUQD� ZHUH� H[FOXGHG� GXH� WR� PDOIRUPDWLRQV��
3KRWRJUDSKLF� GRFXPHQWDWLRQV� ZDV� GRQH�� 7KH�
DQDWRPLF� YDULDWLRQV� ZHUH� QRWHG� GXULQJ� URXWLQH�
RVWHRORJLFDO�FODVVHV�

5(68/76

$�WRWDO�RI����VWHUQXP�ZHUH�REVHUYHG�LQ�WKDW�WZR�
VWHUQXP� ZHUH� H[FOXGHG� IRU� VRPH� PRUSKRORJLFDO�
FKDQJHV�� 2XW� RI� ��� RQO�� WKUHH� VWHUQXP� VKRZV�
VWHUQDO� IRUDPHQ� DW� WKH� ERG�� RI� WKH� VWHUQXP�� RQH�
LQ�;LSKRLG�SURFHVV�DQG�RQO��RQH�ZLWK�SUHVHQFH�RI�
GRXEOH�VWHUPDO�IRUDPHQ�RQH�LQ�ERG��RI�WKH�VWHUQXP�
DQG�WKH�RWKHU�DW�[LSKRLG�SURFHVV��7KH�VKDSH�RI�WKH�
VWHUQDO�IRUDPHQ�YDULHV�IURP�RYDO��HOOLSWLFDO��URXQG�

)LJ�����'RXEOH�IRUDPHQ�DW�WKH�ERG��RI�WKH�VWHUQXP�DQG�WKH�[LSKRLG�SURFHVV�RI�WKH�VWHUQXP

)LJ�����6LQJOH�IRUDPHQ�DW�WKH�ERG��RI�WKH�VWHUQXP

6�<DPRQD�1LGK�D��2V�6WHUQD�)RUDPLQD��$Q�2EVHUYDWLRQDO�6WXG�

�,6&866,21

%DOWD�HW�D����VWDWHG�WKH�LQFLGHQFH�RI�GRXEOH�VWHUQDO�
IRUDPLQD�LQ�ERG��RI�WKH�VWHUQXP�

$UXPXJDP� HW� D���� TXRWHG� SUHVHQFH� RI� GRXEOH�
VWHUQDO�IRUDPHQ�SUHVHQW�RYHU�WKH�PDQXEULXP�LQ�RQH�
ERQH��GRXEOH�IRUDPLQD�LQ�;LSKRLG�SURFHVV

7KH� SUHVHQW� VWXG�� LV� KLJKO�� FRUUHODWHG� ZLWK�
$UXPXJDP� HW� D���DQG�%DOWD�HW�DO�ZLWK�SUHVHQFH�RI�
GRXEOH�VWHUQDO�IRUDPHQ�

6HOWKRIHU�HW� D���� VWDWHG�RYDO�VKDSH� RI� IRUDPHQ� LQ�
KLV�VWXG�

1LNRODRV�� *NDVGDULV�� REVHUYHG� KLJK� SHUFHQWDJH�
����RI�VWHUQXP��VKRZV�IRUDPHQ�DW�WKH�ERG��RI�WKH�
VWHUQXP�

7DEOH����7DEXODWLRQ�VKRZLQJ�WKH�VWHUQDO�IRUDPHQ�DQG�LW�V�SHUFHQWDJH

6LWH�/RFDWLRQ )RUDPHQ 6KDSH 7RWDO 3HUFHQWDJH

%RG��RI�WKH�VWHUQXP 6LQJOH (OOLSWLFDO��5RXQG��2YDO � ��

;LSKRLG�SURFHVV 6LQJOH 5RXQG � ���

%RG��RI�WKH�VWHUQXP�DQG�[LSKRLG�SURFHVVG 'RXEOH 5RXQG��2YDO � ���



���

,���������������I����������������������1�������������������S�����������

6�<DPRQD�1LGK�D��2V�6WHUQD�)RUDPLQD��$Q�2EVHUYDWLRQDO�6WXG�

&21&/86,21

7KH� 3UHVHQFH� RI� VWHUQDO� IRUDPHQ� LV� D� FRPPRQ�
YDULDWLRQ�� (SLJDVWULF� PDVV� RIWHQ� PLVWDNHQ� IRU�
DQ� HORQJDWHG� [LSKRLG� SURFHVV�� 2VWHRORJLFDO�
NQRZOHGJH�� 5DGLRORJLFDO� DQDO�VLV� LV� LPSRUWDQW� WR�
VWDUW�RI�ZLWK�DQ��VXUJLFDO�LQWHUYHQWLRQ�WR�DYRLG�DQ��
VHULRXV�FRPSOLFDWLRQV�

5()(5(1&(6

��� %DOWD� &�� $Q� $QDWRPLF� $EQRUPDOLW��� 'RXEOH�
VWHUQDO�IRUDPLQD��,QW�-�&OLQ�0HG�,PDJLQJ�������

��� 6WDQGULQJ�6��*UD��V�$QDWRP��WKH�DQDWRPLFDO�
EDVLV�RI�FOLQLFDO�SUDFWLFH����WK�HGLWLRQ��&KXUFKLOO�
/LYLQJVWRQ�(OVHYLHU�� (GLQEXUJK�� /RQGRQ�
��������S�

��� $VKOH�� *7�$� FRPSDULVRQ� RI� KXPDQ� DQG�
DQWKURSRLG� PHVRVWHUQD��$PHULFDQ� -RXUQDO� RI�
3K�VLFDO�$QWKURSRORJ���������������������

��� 7DQGRQ� $�� *DUR� 5�� 6WHUQDO� )RUDPHQ� &DVH�
5HSRUW�� 0HG� -� 'U�� '<� 3DWLO� 8QLYHUVLW���
���������

��� $UXPXJDP� .�� +HPDODWKD� 0RUSKRPHWULF�
VWXG��RI�VWHUQDO�IRUDPHQ�LQ�DGXOW�KXPDQ�GU��
VWHUQXP��,QW�-�$QDW�9DU��'HF��������������������

��� 1LNRODRV��*NDVGDULV��0RUSKRORJLFDO�DSSURDFK�
RI� WKH� VWHUQDO� IRUDPHQ�$Q� DQDWRPLF� VWXG��
DQG� D� VKRUW� UHYLHZ� RI� WKH� OLWHUDWXUH�� )ROLD�
0RUSKRORJLFD�����������

��� 6HOWKRIHU�� 5XGH]� 0RUSKRPHWULF� $QDO�VLV� RI�

WKH�VWHUQXP�&ROO�$QWURSRO�����������������

��� &KDQJDQL�� -DYLD�'HWHUPLQDWLRQ� RI� VH[� IURP�
YDULRXV�PHDVXUHPHQWV�RI�KXPDQ�VWHUQXP�DQG�
PDQXEULXP�LQ�*XMDUDW�3RSXODWLRQ��-RXUQDO�RI�
5HVHDUFK�LQ�0HGLFDO�DQG�'HQWDO�6FLHQFH�9RO����
,VVXH�������


