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2�L�L�DO���WLFO�

�EVWUDFW

2EM�FWL����7R�DVVHVV�WKH�WUHQGV�LQ�*RVV�SLERPD�RYHU�����������DQG�WKH�LPSDFW�RQ�WKH�FDUHHU�
RI�D�VXUJHRQ�

�DFN��R��G�� *RVV�SLERPDV� DUH� WKH� PRVW� IHDUHG� DQG� XQGHVLUHG� FRPSOLFDWLRQ� RI� VXUJHU���
'HVSLWH�QXPHURXV�JXLGHOLQHV��WKH��VWLOO�H[LVW�LQ�RXU�PRGHUQ�VRFLHW���+HUH��ZH�H[DPLQH�ZRUOGZLGH�
GDWD�DORQJ�ZLWK�D�FDVH�UHSRUW�

�DWL��W��������HDU�ROG�GLDEHWLF�DQDHPLF�IHPDOH�ZLWK�D���PRQWK�HDUOLHU�KLVWRU��RI�RSHUDWLYH�
PDQDJHPHQW� IRU� FDQFHU� RI� WKH� FHUYL[� �VWDJH� ,���� SUHVHQWHG� ZLWK� IHDWXUHV� VXJJHVWLQJ� DFXWH�
LQWHVWLQDO�REVWUXFWLRQ��6KH�ZDV�PDQDJHG�E��HPHUJHQF��ODSDURWRP��DQG�UHPRYDO�RI�WKH�UHWDLQHG�
IRUHLJQ�ERG��

0�WKRG�����OLWHUDWXUH�VHDUFK�ZDV�SHUIRUPHG�RQ�3XE0HG�IRU�JRVV�SLERPD�DQG�ZDV�OLPLWHG�WR�
FDVH�UHSRUWV�IURP�������������QDO�VLV�XVLQJ�([FHO�DQG�3�WKRQ�

����OW��� ,Q� D� VWXG�� RI� ���� WRWDO� JRVV�SLERPD� FDVHV�� DQDO�VLV� UHYHDOHG� WKDW� �VLD� KDG� WKH�
KLJKHVW� LQFLGHQFH����������Q ������DQG� WKH�PRVW�FRPPRQ�V�PSWRP�ZDV�SDLQ� ��������Q ������
�GGLWLRQDOO���DJH�DQG�WLPH�RI�GLVFRYHU��H[KLELWHG�DQ�XSZDUG�WUHQG��ZLWK�WKRUDFLF�FDVHV�WDNLQJ�
WKH�ORQJHVW�WR�GLVFRYHU�

&R�FO��LR���6XUJHRQ�DFFRXQWDELOLW��IRU�XQLQWHQWLRQDO�PLVWDNHV��DNLQ�WR�UDQGRP�HUURUV��VSDUNV�
GHEDWH��*RVV�SLERPDV�HPSKDVL]H�WKH�QHHG�WR�IROORZ�ULJRURXV�VDIHW��VWDQGDUGV�DQG�WHDP�ZRUN�
HQGRUVHG�E��:+2�

.H��RUGV�� 0HGLFR�/HJDO�� 6XUJLFDO� &RPSOLFDWLRQ�� )RUHLJQ� %RG��� )HPDOH�� (PHUJHQF��
/DSDURWRP���*DX]RPD��7H[WLORPD��6XUJLFDO�6SRQJH��0LGGOH��JHG�

�RVV�SLERPD����6�UJHRQ�V�1LJKWPDUH����6�VWHPDWLF
�5HYLH��DQG�&DVH�5HSRUW

9LQD��������1DYHHQ�1���5DPSUDVKDQWK�03���6DIHHUD�0��

�R��WR�FLWH�WKLV�DUWLFOH�

9LQD��+�*��1DYHHQ�1��5DPSUDVKDQWK�03�H��DO��*RVV�SLERPD����6XUJHRQ�V�1LJKWPDUH����6�VWHPDWLF�5HYLHZ�DQG�&DVH�
5HSRUW��1HZ�,QGLDQ�-�6XUJ��������������������

��WKRU� �IILOLDWLRQ�� ���*HQHUDO� 6XUJHU��� ���0%%6��
'HSDUWPHQW� RI� *HQHUDO� RI� 6XUJHU��� 9DPVKRGD�D�
+RVSLWDO��.RODU���������.DUQDWDND��,QGLD�

&RUUHVSRQGLQJ���WKRU��9LQD�������*HQHUDO�6XUJHU���
'HSDUWPHQW� RI� *HQHUDO� RI� 6XUJHU��� 9DPVKRGD�D�
+RVSLWDO��.RODU���������.DUQDWDND��,QGLD�

(PDLO��YLQD�B����#�DKRR�FR�LQ

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

������������

*RVV�SLERPD� LV� D� UDUH� VXUJLFDO� FRPSOLFDWLRQ�
ZKHUH� WKH� FRWWRQ� JDX]H�� D� IRUHLJQ� ERG�� LV� OHIW� LQ�
VLWX�� SRVW�RSHUDWLYHO��� 7KRXJK� JRVV�SLERPD� LV� DQ�
DYRLGDEOH� FRPSOLFDWLRQ�� WKH� SRVVLELOLW�� LV� QHYHU�
]HUR�GXH�WR�KXPDQ�HUURUV��2YHU�WKH��HDUV��ZH�KDYH�
ZLWQHVVHG� WKH� HPHUJHQFH� RI� LQQRYDWLYH� VXUJLFDO�
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WHFKQLTXHV�DQG�DGYDQFHPHQWV�LQ�PHGLFDO�HGXFDWLRQ�
and�infrastructure.�Their�in�uence�on�its�trends�is�
EHLQJ�H[SORUHG��DORQJ�ZLWK�D�FDVH�UHSRUW�

���������������������

&D������F�LSWLR��D�G�0D�D��P��W

�� ����HDU�ROG� GLDEHWLF� IHPDOH� SUHVHQWHG� ZLWK�
LQWHUPLWWHQW� YRPLWLQJ�� DEGRPLQDO�SDLQ�� DQG� ORRVH�
VWRROV� IRU� D�ZHHN�� 6KH�ZDV� SUHYLRXVO�� GLDJQRVHG�
ZLWK� FHUYLFDO� FDUFLQRPD� RI� VWDJH� ,��� VL[� PRQWKV�
EHIRUH��IRU�ZKLFK�VKH�XQGHUZHQW�DQ�HOHFWLYH�UDGLFDO�
K�VWHUHFWRP��� 7KH� VXUJHU�� ZDV� SHUIRUPHG� E�� D�
WHDP� RI� VXUJLFDO� RQFRORJ�� VSHFLDOLVWV� IRU� WKUHH�
KRXUV���IWHU�WKH�VXUJHU���VKH�UHFHLYHG�WZR�F�FOHV�RI�
DGMXYDQW�UDGLRWKHUDS��LQ�WZR�PRQWKV�

2Q� H[DPLQDWLRQ�� WKH� SDWLHQW� ZDV� GHK�GUDWHG�
DQG� DQDHPLF�� 7KH� DEGRPHQ� ZDV� GLVWHQGHG�� ZLWK�
LQFUHDVHG�ERZHO�VRXQGV��7KH�FOLQLFDO�IHDWXUHV�ZHUH�
VXJJHVWLYH�RI�DFXWH�LQWHVWLQDO�REVWUXFWLRQ��&RQWUDVW�
HQKDQFHG� FRPSXWHG� WRPRJUDSK�� �&(&7�� RI� WKH�
DEGRPHQ�UHYHDOHG�D�OLQHDU�K�SHU�DWWHQXDWLQJ�VWULQJ�
OLNH�VWUXFWXUH�LQ�WKH�GLVWDO�ERZHO�ORRS��VXJJHVWLQJ�D�
UHWDLQHG�IRUHLJQ�ERG���

7KH� SDWLHQW� ZDV� LPPHGLDWHO�� HYDOXDWHG�
SUHRSHUDWLYHO�� DQG� WDNHQ� XS� IRU� HPHUJHQF��
ODSDURWRP�� XQGHU� JHQHUDO� DQDHVWKHVLD�� 7KURXJK�
D�PLGOLQH� ODSDURWRP��� WKH� DEGRPHQ� ZDV� RSHQHG�
DQG� UHYHDOHG� GHQVH� LQWHU�ERZHO� DGKHVLRQV� ZLWK�
cocooning� of� the� bowel,� in�amed� and� thickened�
JDOO� EODGGHU� ZDOO� ZLWK� RPHQWDO� DGKHVLRQV� DQG�
inter-bowel��stula�involving�the�proximal�ileum.�A�
&�DUP�;�UD��RI�WKH�VXVSHFWHG�SDUW�RI�WKH�ERZHO�ZDV�
GRQH� WR� ORFDOL]H� WKH� UHWDLQHG� IRUHLJQ� ERG�� �5)%���
��UHWDLQHG�VXUJLFDO�FRWWRQ��9LGHR����RI�VL]H����FP�
E�����FP�ZDV�UHPRYHG�WKURXJK�WKH�LOHDO�OXPHQ�YLD�
enterotomy.�The� ileal��stula�was�dismantled,�and�
the� �stulous� opening� was� closed.� Adhesiolysis�
DQG� SHULWRQHDO� ODYDJH� ZHUH� GRQH� EHIRUH� WKH�
FORVXUH�RI�WKH�DEGRPHQ����SDUW�RI�WKH�SHULWRQHXP�
ZDV� VHQW� IRU�KLVWRSDWKRORJ�� DQG� UHSRUWHG� WR�EH� D�
chronic� in�ammatory� reaction� with� the� presence�
RI�O�PSKRF�WHV��SODVPD�FHOOV��PDFURSKDJHV��DQG�D�
IHZ�DUHDV�RI�SUROLIHUDWLQJ�EORRG�YHVVHOV��7KH�SDWLHQW�
KDG�DQ�XQHYHQWIXO�SRVW�RSHUDWLYH�UHFRYHU��KDYLQJ�
EHHQ�SODFHG�RQ�DSSURSULDWH�DQWLELRWLFV��DQDOJHVLFV��
and�intravenous��uids.�On�day�8,�the�patient�was�
GLVFKDUJHG� ZLWK� RUDO� DQWLELRWLFV�� DQDOJHVLFV�� DQG�
SURWHLQ�VXSSOHPHQWV�IRU�D�PRQWK�

��D�FK��W�DW���

�� OLWHUDWXUH� VHDUFK�ZDV�SHUIRUPHG� RQ� 3XE0HG�

DGYDQFHG� VHDUFK� IRU� WKH� WHUPV� �JRVV�SLERPD���
�UHWDLQHG� VXUJLFDO� VSRQJH��� �UHWDLQHG� VXUJLFDO�
WRZHO��� �FRWWRQRLG��� RU� �JDX]RPD��� 7KH� DUWLFOHV�
ZHUH� OLPLWHG� WR�FDVH�UHSRUWV� IURP�-DQXDU������� WR�
�XJXVW�������7KH��ZHUH�DOVR�VFUHHQHG�IRU�UHOHYDQFH�
DQG�FRPSOHWHQHVV�RI�WKH�GDWD�

(�FO��LR��

��� 5HWDLQHG� VXUJLFDO� IRUHLJQ� ERGLHV� RWKHU� WKDQ�
FRWWRQ� JDX]HV� OLNH�PHWDOOLF� VWHQWV�� SHVVDULHV��
DQG�RWKHUV�ZHUH�H[FOXGHG�IURP�DQDO�VLV�

��� &DVH� UHSRUWV� ZLWK� PRUH� LQFRPSOHWH� WKDQ�
FRPSOHWH�GDWD�

��� ,Q�DFFHVVLEOH�FDVH�UHSRUWV�ZKHUH�WKH�DEVWUDFW�
was�insuf�cient.

��� Case�reports�with�no�Digital�Object�Identi�er�
�'2,��RU�ZLWK�LQFRPSOHWH�DEVWUDFW�

��� &DVH�UHSRUWV�ZLWK�DQLPDO�VXEMHFWV�

��� 6SRQJHV�H[SHOOHG�RXW�QDWXUDOO��RU�OHIW�LQ�VLWX�
RQ�SXUSRVH�

�HVFULS�LR��RI�2��DL�HG��D�D�

7KH�WRWDO�VHDUFK�UHVXOWV�ZHUH������REWDLQHG�IURP�
WKH�3XE0HG��GYDQFHG�6HDUFK�LQ�&69�IRUPDW��7KH��
were�converted� to�3� JSON��les,�with�each�having�
D� PD[LPXP� RI� ���� FDVH� UHSRUWV�� 7KH� DEVWUDFW� RI�
HDFK�RI�WKHVH�FDVH�UHSRUWV�ZDV�DQDO�VHG�XQGHU�WKH�
IROORZLQJ�KHDGLQJV�

��� �JH�RI�WKH�3DWLHQW

��� 6H[�RI�WKH�3DWLHQW

��� &OLQLFDO�)HDWXUHV

��� 7LPH�WDNHQ�WR�GLVFRYHU�WKH�IRUHLJQ�ERG�

��� PMID� (as� a� source� of� identi�cation� and�
SUHYHQWLRQ�RI�GXSOLFDWHV�

��� Af�liation� (to� rule� out� animal-related� case�
UHSRUWV�

��� 3ODFH�RI�2ULJLQ

��� &RQWLQHQW��IRU�JURVV�GHPRJUDSKLF�GDWD�

7KH� FDVH� UHSRUWV� ZHUH� H[FOXGHG� EDVHG� RQ� WKH�
criteria� described� earlier.� The� �nal� published�
DUWLFOHV� RI� QRQ�RSHQ� DFFHVV� FDVH� UHSRUWV� ZLWK�
insuf�cient�abstracts�(a�total�of�165)�were�manually�
DQDO�VHG�WR�REWDLQ�WKH�GDWD��([FOXVLRQ�FULWHULD�ZHUH�
RQFH�DJDLQ�DSSOLHG�WR�WKLV�GDWD�DQG�ZHUH�FRPSLOHG�
ZLWK�WKH�IRUPHU�GDWD�

����OW��&RPSLODWLR�

The��nal�data�was�then�merged�and�exported�to�
DQ�([FHO�VSUHDGVKHHW����WRWDO�RI�����FDVH�UHSRUWV�ZHUH�
LQFOXGHG�LQ�WKH�VWXG���7KH�UHVW�RI�WKH�����FDVH�UHSRUWV�
ZHUH�H[FOXGHG���PRQJ�WKH�VHOHFWHG������IHZ�ZHUH�

9LQD��+�*��1DYHHQ�1��5DPSUDVKDQWK�03�H��DO��*RVV�SLERPD����6XUJHRQ�V�1LJKWPDUH����
6�VWHPDWLF�5HYLHZ�DQG�&DVH�5HSRUW
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VHOHFWLYHO�� H[FOXGHG�GXH� WR� WKH� LQFRPSOHWHQHVV�RI�
data�required�for�speci�c�analysis�(PMIDs�excluded�
DUH�PHQWLRQHG�LQ�WKH�PDVWHU�GDWD�VKHHW��

�������

�PRQJ� WKH� ���� FDVHV�� WKH� DYHUDJH� DJH� RI� WKH�
UHSRUWHG� FDVHV� RI� JRVV�SLERPD� ZDV� ������ �HDUV�
�UDQJH�RI������������6' ��������7KH�PRVW�UHFRUGHG�

DJH�ZDV�����HDUV�

*RVV�SLERPDV�ZHUH�FRPPRQO�� VHHQ� LQ� IHPDOHV�
ZLWK�D�SUHSRQGHUDQFH�RI��������RI�����FDVHV��7KH�
PRVW�FRPPRQ�V�PSWRP�ZDV�SDLQ��Q ������������

5HVXOWV� UHYHDOHG��VLD� WR� EH� WKH� ODUJHVW� UHSRUWHU�
RI� JRVV�SLERPD� FDVHV� �Q ����� ��������� DQG�PRUH�
speci�cally� from� the� year� 2005� to� 2015� (n=177,�
���������7KH�QH[W� ODUJHU� UHSRUWV�ZHUH� IURP�1RUWK�
�PHULFD�DQG�(XURSH���)LJ��������

)LJ�����&RPSDULVRQ�RI�DJH�JURXSYV��FDVHV�UHSRUWHG

)LJ�����'DWH�UHFHLYHG�YV��UHJLRQDO�GDWD

9LQD��+�*��1DYHHQ�1��5DPSUDVKDQWK�03�H��DO��*RVV�SLERPD����6XUJHRQ�V�1LJKWPDUH����
6�VWHPDWLF�5HYLHZ�DQG�&DVH�5HSRUW
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7KH� ODUJHVW� QXPEHU� RI� FDVHV� ZHUH� DPRQJ� WKH�
DJH�JURXS�RI���� WR�����HDUV�ZLWK����PDOHV�DQG����
IHPDOHV����IDOO�LQ�FDVHV�ZDV�VHHQ�SDVW�WKH�DJH�JURXS�
RI�����HDUV�

:LWK� DQ� LQFUHDVH� LQ� DJH�� WKH� WLPH� UHTXLUHG� WR�
GLVFRYHU� WKH� IRUHLJQ�ERG��ZDV� ORQJHU�� �)LJ����7KH�
DYHUDJH� WLPH�ZDV� ����� �HDUV� �UDQJLQJ� IURP� D� IHZ�
GD�V� SRVW�RS� WR� ��� �HDUV�� 6' �������� 0RVW� FDVHV�
ZHUH� GLVFRYHUHG� ZLWKLQ� �� �HDUV� �ERWK� PRGH� DQG�
PHGLDQ���7KRUD[� KDG� WKH� ORQJHVW� WLPH�UHTXLUHG� WR�

)LJ�����6FDWWHU�3ORW�RI��JH�YV��7LPH

)LJ�����/RFDWLRQ�YV��WLPH�WDNHQ�WR�GLVFRYHU

GLVFRYHU�WKH�IRUHLJQ�ERG���)LJ����

7KH�DEGRPHQ�ZDV�WKH�PRVW�FRPPRQ�ORFDWLRQ�IRU�
WKH� UHWHQWLRQ� RI� WKH� IRUHLJQ�ERG�� �Q ����� ��������
DQG�WKH�VSLQH�ZDV�WKH�OHDVW��Q ��������������OO�WKH�
ORFDWLRQV�ZHUH�PRUH�FRPPRQ�LQ�IHPDOHV�H[FHSW�LQ�
WKH� WKRUD[� ZKHUH� PDOH� SUHGRPLQDQFH� ZDV� VHHQ��
VOLJKWO���)LJ����

)LJ�����'RXEOH�%DU�*UDSK

����������

Gossypiboma� was� �rst� reported� in� 1884� by�
:LOVRQ� DQG� LV� GHULYHG� IURP� WKH� /DWLQ� ZRUGV��
�*RVV�SLXP�� PHDQLQJ� �&RWWRQ�� DQG� �%RPD��
PHDQLQJ��&RQFHDOPHQW����7KH�LQFLGHQFH�RI�5)%�LV�
��������������RXW�RI�ZKLFK�����LV�E��*RVV�SLERPD�
�D� VXUJLFDO� VSRQJH��� 7KH�� DUH� PRUH� RIWHQ� VHHQ� LQ�
J�QDHFRORJLFDO�VXUJHULHV���������WKDQ�LQ�DEGRPLQDO�
VXUJHULHV����������

�KH�5LVN�)DF�RUV�,�FO�GH���

��� (PHUJHQF�� SURFHGXUHV� ZLWK� KHDY�� EORRG�
ORVV�

��� &KDQJH�RI�VFUXE�QXUVH�

��� &RPSOH[�VXUJLFDO�SURFHGXUHV�

��� 6XUJHULHV� ZLWK� HQWU�� LQWR� PXOWLSOH� ERG��
FDYLWLHV�

��� 8QH[SHFWHG�FKDQJH�LQ�WKH�FRXUVH�RI�VXUJHU���

��� /RQJ�GXUDWLRQ�RI�VXUJHULHV��DQG

��� 2EHVH�SDWLHQWV�

�KH�3D�KRJH�HVLV�LV���H��R��

��� An�exudative�in�ammatory�response.

��� A�milder��brinous�response�by�the�RFB.

7KH� H[XGDWH� UHVSRQVH� LV� VHHQ� LQ� SDWLHQWV� ZLWK�
KLJKHU�DQWLJHQLF�UHVSRQVHV�WRZDUGV�WKH�5)%��ZKHUH�
DQ� DEVFHVV� LV� IRUPHG� DURXQG� WKH� 5)%� LQLWLDOO���
�V� WKH� SUHVVXUH� LQFUHDVHV�� WKH� DEVFHVV� UXSWXUHV�
WRZDUGV�WKH�LQWHVWLQDO�ZDOO��7KLV�IXUWKHU�OHDGV�WR�D�

9LQD��+�*��1DYHHQ�1��5DPSUDVKDQWK�03�H��DO��*RVV�SLERPD����6XUJHRQ�V�1LJKWPDUH����
6�VWHPDWLF�5HYLHZ�DQG�&DVH�5HSRUW
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�JH��UR�S�
�LQ��HDUV�

)UHT�HQFLHV

�VLD
1RUWK�

�PHULFD
6R�WK�

�PHULFD
(�URSH �IULFD 2FHDQLD :RUOG

0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 )

���� � � � � � � � � � � � � � �

����� �� �� � � � � � � � � � � �� ��

����� �� �� � �� � � � �� � � � � �� ��

��� �� �� � � � � � �� � � � � �� ��

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

*UDQG�7RWDO ��� �� � �� �� � ���

7DEOH�����JH�*URXS��LQ��HDUV��ZLWK�VH[�SUHGRPLQDQFH

�HDU��UR�S �VLD �IULFD 1RUWK�
�PHULFD

6R�WK�
�PHULFD

2FHDQLD (�URSH 7RWDO

��������� � � � � � � �

��������� � � �� � � � ��

��������� �� � � � � � ��

��������� �� � �� � � �� ��

��������� �� � � � � �� ��

7RWDO �� �� �� � � �� ���

7DEOH����'HPRJUDSKLF�'DWD�9�V�<HDU�RI�5HSRUWLQJ

&OLQLFDO�)HDW�UHV
1�PEHU�RI�FDVHV

7RWDO 3HUFHQWDJH
0DOHV )HPDOHV

3DLQ �� �� ��� ��������

3DOSDEOH�PDVV �� �� �� ��������

�V�PSWRPDWLF � �� �� ��������

)HYHU � �� �� ��������

9RPLWLQJ � �� �� ��������

5HVSLUDWRU��UHODWHG � �� �� ��������

)HDWXUHV�RI�REVWUXFWLRQ � � � ��������

/XPS � � � ��������

�EGRPLQDO�GLVWHQWLRQ � � � ��������

7DEOH����&OLQLFDO�)HDWXUHV�VHHQ�LQ�PDOHV�DQG�IHPDOHV

�stula�and�eventually�pushes�the�sponge�partially�
LQWR� WKH� LQWHVWLQH�� ,Q� DGGLWLRQ�� SHULVWDOWLF� ZDYHV�
FDQ�DOVR�FDXVH�WKH�VSRQJH�WR�EH�GUDZQ�FRPSOHWHO��
LQWR� WKH� OXPHQ� RI� WKH� LQWHVWLQH�� 2QFH� LQVLGH� WKH�
OXPHQ�� LW�PD��SDVV�RXW�XQQRWLFHG�RU�PD�� OHDG� WR�
REVWUXFWLRQ��LI�ORGJHG�LQ�WKH�QDUURZHVW�SDUW��,Q�WKH�
latter� �brinous� response,� RFB� gets� encapsulated�
forming�a�calci�ed�mass.�Migration�of� the�RFB� in�
�brinous�response�is�rarely�seen�here.

2XU� SDWLHQW� KDG� XQGHUJRQH� UDGLFDO� DEGRPLQDO�
K�VWHUHFWRP��� D� VXUJLFDO� SURFHGXUH� UHQRZQHG� IRU�
D� ORQJ� GXUDWLRQ� RI� RSHUDWLRQ� ������� “� ����� PLQ��
DQG� KLJK� EORRG� ORVV� ������� “� ������P/���� 7KRXJK�
WKH� WZR� ULVN� IDFWRUV� ZHUH� SUHVHQW�� WKLV� RSHUDWLYH�
SURFHGXUH�ZDV�SODQQHG�DQG�SHUIRUPHG�E��D�WHDP�

of�quali�ed�surgeons.�Hence,�the�case�described�is�
XQIRUWXQDWHO��GXH�WR�D�KXPDQ�HUURU��

5DGLRORJLFDO�LPDJLQJ�LV�FUXFLDO�LQ�WKH�GLDJQRVLV�RI�
*RVV�SLERPD��'XH�WR�YDULDEOH�FKDUDFWHULVWLFV��WKH��
DUH� PRUH� RIWHQ� PLVLQWHUSUHWHG� WR� EH� KHPDWRPDV��
JUDQXORPDWRXV�OHVLRQV��RU�QHRSODVWLF�SUROLIHUDWLRQ��
7KH� XVDJH� RI� VXUJLFDO� VSRQJHV� ZLWK� UDGLRSDTXH�
PDUNHUV� �LQ� WKH� LQLWLDO� VWDJHV�� SOD�V� D� FUXFLDO� UROH�
LQ� DLGLQJ� WKH�GHWHFWLRQ� RI� JRVV�SLERPD� LQ� ;�UD�V�
DQG� &RPSXWHG� 7RPRJUDSK�� �&7��� 7KH�� FDQ� DOVR�
EH� XVHG� LQWUDRSHUDWLYHO�� WR� GHWHFW� 5)%� ZKHQ�
WKHUH� LV� D� GLVFUHSDQF�� LQ� WKH� FRXQW� RI� PDWHULDOV�
LQ� WKH� RSHUDWLQJ� URRP�� 7KH� PRVW� FKDUDFWHULVWLF�
IHDWXUH� LQ� &7� VFDQV� LQFOXGHV�PRWWOHG�� EXEEO�� JDV�
VKDGRZV� DQG� VSRQJLIRUP� SDWWHUQV�� *RVV�SLERPD�
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LQ� XOWUDVRQRJUDP� �86*�� LV� VHHQ� DV� D� ZKRUO� OLNH�
characteristic� pattern� with� hyper� re�ective� echo�
DQG� D� K�SRHFKRLF� ULP� ZLWK� SRVWHULRU� DFRXVWLF�
VKDGRZLQJ��

*RVV�SLERPDV� DUH� PDQDJHG� E�� DQ� XUJHQW�
UHPRYDO� RI� WKH� 5)%� WKURXJK� DQ� RSHQ� DSSURDFK��
+RZHYHU�� PLQLPDOO�� LQYDVLYH� WHFKQLTXHV� FDQ�
DOVR�EH� WULHG�EDVHG�RQ�WKH� ORFDWLRQ�DQG�VL]H�RI�WKH�
5)%�� 7KH� HQGRVFRSLF� PDQDJHPHQW� RI� 5)%� LV� QRW�
UHFRPPHQGHG� LQ� VXVSHFWHG� WUDQVPXUDO�PLJUDWLRQ�
RI�5)%��

*RVV�SLERPDV�QRW�RQO��DIIHFW�WKH�SDWLHQW�V�SRVW�
operative�healing�but�also�signi�cantly�impact�the�
FDUHHU�RI� WKH�VXUJHRQ�ZKR�FDXVHG� WKH�UHWHQWLRQ�RI�
WKH�IRUHLJQ�ERG��LQ�WKH�SDWLHQW��'HSHQGLQJ�RQ�WKH�
FRXQWU��� JRVV�SLERPDV� DUH� FRQVLGHUHG� D� FDVH� RI�
QHJOLJHQFH�RU�FULPLQDO�RIIHQFH��ZLWK�WKH�FDVH�EHLQJ�
GHDOW�ZLWK�VLPLODUO��WR�DVVDXOW�RU�SHUVRQDO�LQMXU���,Q�
,QGLD��WKH�VXUJHRQ�ZLOO�EH�SURVHFXWHG�XQGHU�6HFWLRQ�
����� RI� WKH� ,3&� ZKLFK� LV� SXQLVKDEOH� E�� XS� WR� ��
�HDUV�RI�LPSULVRQPHQW��

�RVV�SL�RPDV� FD�� �H� 3UHYH��HG� ��� ,�FRUSRUD�L�J� D�
0�O�LGLVFLSOL�DU���SSURDFK���KLFK�,�FO�GHV���

��� 6WDQGDUGL]LQJ� FRXQWLQJ� SURFHGXUH� DV�
UHFRPPHQGHG� E�� WKH� �PHULFDQ� 6RFLHW�� RI�
5HJLVWHUHG�1XUVHV��HQVXULQJ�D�FRUUHFW�VSRQJH�
FRXQW� DQG� RWKHU� PDWHULDOV� DUH� PDGH� DW� WKH�
VWDUW�RI�WKH�RSHUDWLRQ��DW�WKH�WLPH�RI�DGGLWLRQ�
RI�QHZ�LWHPV��EHIRUH�WKH�FORVXUH�RI�WKH�FDYLW���
and� �nally� at� the� end� of� the� closure� of� the�
LQFLVLRQ�RQ�WKH�VNLQ�

��� )ROORZLQJ� DQG� PHWLFXORXVO�� LPSOHPHQWLQJ�
WKH� FKHFNOLVW� E�� WKH� :RUOG� +HDOWK�
2UJDQLVDWLRQ��:+2��IRU�VLPSOH�DQG�HIIHFWLYH�
VXUJLFDO�VDIHW��

��� ,PSURYLQJ�FRPPXQLFDWLRQ�DPRQJ�VXUJHRQV��
QXUVHV��DQG�WHFKQLFLDQV�LQ�WKH�RSHUDWLQJ�URRP��
WKHUH�E��LQFUHDVLQJ�DZDUHQHVV�RI�WKH�ORFDWLRQ�
DQG�QXPEHU�RI�VXUJLFDO�VSRQJHV�XVHG�

��� 7KH� LQFRUSRUDWLRQ�RI� WHFKQRORJLHV� OLNH� UDGLR�
frequency� identi�cation� (RFID)� tagging� and�
EDUFRGH� VFDQQLQJ� RI� VXUJLFDO� VSRQJHV� FDQ�
UHGXFH�WKH�ULVN�RI�5)%�

/LPLWDWLR��

��� 1RW�DOO�JRVV�SLERPDV�IRXQG�DUH�GRFXPHQWHG�
DV�FDVH�UHSRUWV��+HQFH�WKH�GDWD�REWDLQHG�PD��
EH�ORZHU�WKDQ�UHDO�OLIH�GDWD�

��� 2QO��3XE0HG�ZDV�XVHG�WR�VHDUFK�DQG�REWDLQ�
GDWD��3XE0HG�KDV�WKH�KLJKHVW�UHFRUGV�DQG�WKH�
RWKHUV� GLG� QRW� RIIHU� GRZQORDGLQJ� RI� VHDUFK�
UHVXOWV��RU�DQ��3,��IRU�IXUWKHU�HOLPLQDWLRQ�RI�
GXSOLFDWHV�DQG�SURFHVVLQJ�RI�DEVWUDFWV�

��� 7KH� HQWLUH� VHDUFK� GDWD� ZDV� QRW� LQFOXGHG��
6RPH�FDVH�UHSRUWV�ZLWK�FUHGLEOH�GDWD�ZRXOG�
EH�PLVVHG�DV�WKH��GLG�QRW�KDYH�WKH�FRPSOHWH�
GDWD�RU�'2,�RU�ZHUH�GLJLWDOO��LQDFFHVVLEOH�

��� 6RPH�RI� WKH�ROGHU�FDVH�UHSRUWV�GLG�QRW�KDYH�
a� received� date� and� were� thus� modi�ed� to�
LQFOXGH�WKH�SXEOLFDWLRQ�GDWH�LQVWHDG�

����������

1RQH�RI�WKH�VXUJHRQV�ZRXOG�LQWHQWLRQDOO��OHDYH�
D�IRUHLJQ�ERG��LQ�VLWX�ZKLOH�RSHUDWLQJ��8OWLPDWHO���
LW�LV�GXH�WR�D�KXPDQ�HUURU��EXW�WKH�TXHVWLRQ�VWLOO�OLHV�
DERXW�WKH��KXPDQ��SDUW��:KHWKHU�D�VXUJHRQ�VKRXOG�
WDNH�IXOO�UHVSRQVLELOLW��DQG�IDFH�FRQVHTXHQFHV�WKDW�
ZRXOG�QHJDWLYHO��LPSDFW�WKHLU�FDUHHU�LV�D�VXEMHFW�RI�
GLVFXVVLRQ��

6LPLODU� WR� KRZ� VWDWLVWLFLDQV� FRPSHQVDWH� IRU�
UDQGRP�HUURUV��VKRXOG�VLPLODU�OHQLHQFH�EH�JUDQWHG�
WR�D�VXUJHRQ�IRU�EDG�OXFN��%HLQJ�D�KXPDQ��DQG�QRW�
D� PDFKLQH�� PDNHV� XV� SURQH� WR� FRPPLW� PLVWDNHV��
:KHWKHU� D� VXUJHRQ� VKRXOG� EH� SXQLVKHG� IRU�
XQLQWHQWLRQDO�PLVWDNHV�PXVW�EH�GHEDWHG�DW�D�KLJKHU�
OHYHO�

1R�PDWWHU�WKH�FDXVH��JRVV�SLERPDV�XQGRXEWHGO��
cause� signi�cant� mortality� and� morbidity� in�
WKH� ZRUOG�� 7KH� PRVW� HIIHFWLYH� GHIHQFH� DJDLQVW�
WKLV� XQDYRLGDEOH� VXUJLFDO� FRPSOLFDWLRQ� LV� VDIH�
ZRUN� FXOWXUH�� WUDQVSDUHQW� FRPPXQLFDWLRQ��
FROODERUDWLYH� WHDPZRUN�� DQG� DGKHULQJ� ULJRURXVO��
WR�VDIHW�� VWDQGDUGV�VHW� IRUWK�E�� WKH�:RUOG�+HDOWK�
2UJDQL]DWLRQ��:+2��

��FOD�DWLR��RI��WDW�P��W��

)L�D�FLDO���SSR�W��1LO

Con�icts� of� Interest:� There� are� no� con�icts� of�
LQWHUHVW�DPRQJ�DXWKRUV�

(WKLFDO�&RPPLWW���&O�D�D�F���1RW�DSSOLFDEOH

1R�DQLPDO�VXEMHFWV�ZHUH�D�SDUW�RI�WKLV�VWXG��

����������

��� /DXZHUV�� 3��� 9DQ� +HH�� 5�� ,QWUDSHULWRQHDO�
*RVV�SLERPDV�� 7KH� 1HHG� WR� &RXQW� 6SRQJHV��
:RUOG� -�� 6XUJ�� ���� �������� �������� KWWSV���GRL�
RUJ���������V�������������

��� 3DWLDO�7��7KDNXU�9��9LMKD��*DQHVXQ�1��6KDUPD�0��
*RVV�SLERPDV� LQ� ,QGLD� �� �� V�VWHPDWLF� OLWHUDWXUH�
UHYLHZ��-�3RVWJUDG�0HG�������-DQ�0DU��������������
GRL�� �������������������������� 30,'�� ����������
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30&,'��30&��������

��� /LQFRXUW� �(�� +DUUHOO� ��� &ULVWLDQR� -�� 6HFKULVW� &��
.HUFKHU�.��+HQLIRUG�%7��5HWDLQHG� IRUHLJQ�ERGLHV�
DIWHU� VXUJHU��� -� 6XUJ� 5HV�� ����� �SU���������������
GRL�� ��������M�MVV�������������� (SXE� ����� )HE� ���
30,'�����������

��� :DQJ�� &HFLO����&LSROOD�� -DPHV���6HDPRQ��0DUN�
�� /LQGVH��� 'DYLG� �� 6WDZLFNL�� 6WDQLVODZ�� ��������
*DVWURLQWHVWLQDO�FRPSOLFDWLRQV�UHODWHG� WR�UHWDLQHG�
VXUJLFDO�IRUHLJQ�ERGLHV��56)%�����FRQFLVH�UHYLHZ��
2386����6FLHQWLVW��9ROXPH����1XPEHU����-DQ�0DU�
����������������

��� 3DWLDO�7��7KDNXU�9��9LMKD��*DQHVXQ�1��6KDUPD�0��
*RVV�SLERPDV� LQ� ,QGLD� �� �� V�VWHPDWLF� OLWHUDWXUH�
UHYLHZ��-�3RVWJUDG�0HG�������-DQ�0DU��������������
GRL�� �������������������������� 30,'�� ����������
30&,'��30&��������

��� 4XDQ��&���/LDQJ��6���)HQJ��=���=KX��-���=KDQJ��0�����
+XDQJ��<����������6XUJLFDO�DQG�RQFRORJLF�RXWFRPHV�
EHWZHHQ� ODSDURVFRSLF� DQG� UDGLFDO� DEGRPLQDO�
K�VWHUHFWRP�� IRU� ,%��,,��� FHUYLFDO� FDQFHU�� �VLDQ�
-RXUQDO� RI� 6XUJHU��� ������� ��������� KWWSV���GRL�
RUJ���������M�DVMVXU�������������

��� 3ROH� *�� 7KRPDV� %�� �� 3LFWRULDO� 5HYLHZ� RI� WKH�

0DQ��)DFHV� RI�*RVV�SLERPD� ��2EVHUYDWLRQV� LQ� ��
&DVHV�� 3RO� -� 5DGLRO�� ����� �XJ� �������������� GRL��
���������3-5��������� 30,'�� ���������� 30&,'��
30&��������

��� 5�DQ� *�� .DZND� 0�� *QDQDQDQGDQ� -�� <LS�
9�� 3UHVHQWDWLRQ� DQG� VXUJLFDO� PDQDJHPHQW�
RI� D� JRVV�SLERPD� SUHVHQWLQJ� ZLWK� VPDOO�
ERZHO� REVWUXFWLRQ�� &OLQ� -� *DVWURHQWHURO�� �����
�XJ������������������ GRL�� ��������V����������
��������� (SXE� ����� 0DU� ���� 30,'�� ����������
30&,'��30&��������

��� %LVZDV�56��*DQJXO��6��6DKD�0/��6DKD�6��0XNKHUMHH�
6�� ��D]� ��� *RVV�SLERPD� DQG� VXUJHRQ�� FXUUHQW�
PHGLFROHJDO�DVSHFW���D�UHYLHZ��,QGLDQ�-�6XUJ�������
�XJ��������������� GRL�� ��������V���������������
��� (SXE� ����� 0DU� ���� 30,'�� ���������� 30&,'��
30&��������

���� �VXTXR�� 0��� 2JEX�� 1��� 8GRVHQ�� -��� (NSR�� 5���
�JERU��&���2]LQNR��0�����(PHOLNH��.�����������FXWH�
DEGRPHQ� IURP� JRVV�SLERPD�� �� &DVH� VHULHV� DQG�
UHYLHZ�RI� OLWHUDWXUH��1LJHULDQ� -RXUQDO� RI� 6XUJLFDO�
5HVHDUFK�� �������� KWWSV���GRL�RUJ���������QMVU�
Y�L����������
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