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1HZ�,QGLDQ�-RXUQDO�RI�6XUJHU��
9ROXPH����1XPEHU�����-XO����6HSWHPEHU�����

'2,��KWWSV���G[�GRL�RUJ����������QLMV������������������

2ULJLQDO��UWLFOH

��&RPSDUDWLYH�6W�G���RI�+�SHUELOLU�ELQHPLD�LQ�3UHGLFWLQJ�
�SSHQGLFLWLV�DQG�LWV�&RPSOLFDWLRQV

&KHWKDQ�/

��WKRU�V��IILOLDWLRQ���VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�6XUJHU���6ULGHYL�,QVWLWXWH�RI�0HGLFDO�VFLHQFHV�DQG�5HVHDUFK�
+RVSLWDO��7XPNXU��.DUQDWDND���������,QGLD�

+R��WR�FLWH�WKLV�DUWLFOH�

&KHWKDQ� /��� &RPSDUDWLYH� 6WXG�� � RI� +�SHUELOLUXELQHPLD� LQ� 3UHGLFWLQJ� �SSHQGLFLWLV� DQG� LWV� &RPSOLFDWLRQV��
1HZ�,QGLDQ�-�6XUJ��������������������

&RUUHVSRQGLQJ� ��WKRU�� &KHWKDQ� /�� �VVRFLDWH�
3URIHVVRU�� 'HSDUWPHQW� RI� 6XUJHU��� 6ULGHYL� ,QVWLWXWH�
RI�0HGLFDO� VFLHQFHV�DQG�5HVHDUFK�+RVSLWDO�� 7XPNXU��
.DUQDWDND���������,QGLD�

(�PDLO��GUFKHWKDQ��#JPDLO�FRP

�EVWUDFW

�DF��UR��G�� �FXWH� DSSHQGLFLWLV� LV� WKH� PRVW�
FRPPRQ�JHQHUDO�VXUJLFDO�HPHUJHQF��LQ��RXQJ�DGXOWV�
'LDJQRVLV� RI� �SSHQGLFLWLV� VWLOO� UHPDLQV� D� GLOHPPD�
LQ� VSLWH� RI� WKH� DGYDQFHV� LQ� YDULRXV� ODERUDWRU��
DQG� UDGLRORJLFDO� LQYHVWLJDWLRQV�� ,PSRUWDQFH� RI�
K�SHUELOLUXELQHPLD� RU� HOHYDWHG� 6HUXP� %LOLUXELQ�
DQG� LWV� DVVRFLDWLRQ� LQ� DFXWH� DSSHQGLFLWLV� � DQG� LWV�
FRPSOLFDWLRQ�DV�EHHQ�SRVWXODWHG�UHFHQWO���7KH�SUHVHQW�
VWXG��ZDV�XQGHUWDNHQ�WR�DVVHVV�UHODWLRQVKLS�EHWZHHQ�
K�SHUELOLUXELQHPLD�LQ�SUHGLFWLQJ�DSSHQGLFLWLV�DQG�LWV�
FRPSOLFDWLRQ�

0HW�RG��� 7KH� SUHVHQW� VWXG�� ZDV� FRQGXFWHG� LQ�
WKH� 'HSDUWPHQW� RI� 6XUJHU��� 6,06� �� 5+� �7XPNXU��
GXULQJ�WKH�SHULRG�RI��XJXVW������WR��XJXVW���������
WRWDO�RI�����SDWLHQWV�ZLWK�FOLQLFDO� GLDJQRVLV�RI�DFXWH�
DSSHQGLFLWLV� RU� �SSHQGLFXODU� SHUIRUDWLRQ� ZHUH�
VWXGLHG��7KH�VHUXP�ELOLUXELQ�DQG�/)7V�ZHUH�FDUULHG�
RXW�LQ�DOO�WKH�SDWLHQWV�

�H��OW��� ,Q� WKLV� VWXG���PDOHV� ������RXWQXPEHUHG�
IHPDOHV� ������� 2I� WKH� ���� SDWLHQWV�� ���� ZHUH�
GLDJQRVHG� DV� DFXWH� DSSHQGLFLWLV� FOLQLFDOO��ZKLOH� ���
ZHUH�GLDJQRVHG�ZLWK��SSHQGLFXODU�SHUIRUDWLRQ��3RVW�
RSHUDWLYHO������ZHUH�FRQILUPHG�DV�DFXWH�DSSHQGLFLWLV�
ZKLOH� ���� ZHUH� GLDJQRVHG� ZLWK� �SSHQGLFXODU�
SHUIRUDWLRQ�� 2I� ��� SDWLHQWV�ZLWK� DFXWH� DSSHQGLFLWLV��
������� KDG� UDLVHG� ELOLUXELQ� OHYHOV�� ZKLOH� ������
KDG� QRUPDO� OHYHOV�� ��� SDWLHQWV� ZHUH� GLDJQRVHG� DV�
�SSHQGLFXODU� SHUIRUDWLRQ�� ��� SDWLHQWV� ���������

KDG� UDLVHG� ELOLUXELQ� OHYHOV�� ZKLOH� WKH� UHPDLQLQJ� ���
SDWLHQWV����������KDG�QRUPDO�OHYHOV�

�R�FO��LR��� 7KH� 6HQVLWLYLW�� DQG� 6SHFLILFLW�� RI�
VHUXP� ELOLUXELQ� DV� D� PDUNHU� LQ� SUHGLFWLQJ� DFXWH�
DSSHQGLFLWLV� DQG� �SSHQGLFXODU� SHUIRUDWLRQ� ZDV�
������� DQG� ������� UHVSHFWLYHO��6HUXP� ELOLUXELQ�
OHYHOV� DSSHDUV� WR� EH� D� SURPLVLQJ� QHZ� ODERUDWRU��
PDUNHU� IRU� GLDJQRVLQJ� DFXWH� DSSHQGLFLWLV�� KRZHYHU�
GLDJQRVLV�RI�DSSHQGLFLWLV�LV�HVVHQWLDOO��VWLOO���FOLQLFDO��
3DWLHQWV� ZLWK� FOLQLFDO� VLJQV� DQG� V�PSWRPV� RI�
DSSHQGLFLWLV� DQG� ZLWK� K�SHUELOLUXELQHPLD� GRXEOH�
WKH� QRUPDO� UDQJH� �5DLVH� LQ� 'LUHFW� %LOLUXELQ� EHLQJ�
VWLOO�KLJKHU�� VKRXOG�EH� LGHQWLILHG�DV�KDYLQJ�D�KLJKHU�
SUREDELOLW��RI��SSHQGLFXODU�SHUIRUDWLRQ�VXJJHVWLQJ��
VHUXP�ELOLUXELQ�OHYHOV�KDYH�D�SUHGLFWLYH�SRWHQWLDO�IRU�
WKH�GLDJQRVLV�RI��SSHQGLFXODU�SHUIRUDWLRQ�

.H��RUGV�� �SSHQGLFLWLV�� 6HUXP� ELOLUXELQ��
�SSHQGLFXODU�SHUIRUDWLRQ��+�SHUELOLUXELQHPLD�

2EMHFWLYHV

��H�REMHFWL�H��RI�W�H��W�G���HUH

��� 7R� VWXG�� WKH� DVVRFLDWLRQ� EHWZHHQ�
K�SHUELOLUXELQHPLD�DQG�DFXWH�DSSHQGLFLWLV�

��� 7R�HYDOXDWH�ZKHWKHU�HOHYDWHG�ELOLUXELQ�OHYHOV�
KDYH�D�SUHGLFWLYH�SRWHQWLDO�IRU�WKH�GLDJQRVLV�
RI��SSHQGLFXODU�SHUIRUDWLRQ�

,QWURG�FWLRQ

7KH�PRVW�FRPPRQ�FDXVH�RI�DFXWH�VXUJLFDO�DEGRPHQ�
LV� �SSHQGLFLWLV�� 7KH� PRVW� FRPPRQO�� SHUIRUPHG�
DEGRPLQDO� VXUJHU�� LV� DSSHQGLFHFWRP��� 7KH�
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GLDJQRVLV�RI�DFXWH�DSSHQGLFLWLV�LV�EDVHG�RQ�FOLQLFDO�
history� and� physical� examination.� It� is� dif�cult�
WR� GLDJQRVH� LQ� FDVHV� RI� UHWURFDHFDO� RU� UHWURLOHDO�
DSSHQGL[�� ������� RI� DSSHQGLFHFWRP�� VSHFLPHQ�
IRXQG�WR�EH�QRUPDO�,Q�RUGHU�WR�GHFUHDVH�WKH�QHJDWLYH�
DSSHQGLFHFWRP��YDULRXV� GLDJQRVWLF� PRGDOLWLHV�
XVHG� OLNH� ODEDURWRU�� LQYHVWLJDWLRQV� OLNH� :KLWH�
%ORRG� &HOOV��&5HDFWLYH� 3URWHLQ�� XOWUDVRQDJUDP�
DQG� &7� VFDQ� HWF��� KDYH� EHHQ� HPSKDVLVHG�� 0DQ��
QXPEHU�RI�VFRULQJ�V�VWHP�ZHUH�GHYHORSHG�WR�DUULYH�
WKH�GLDJQRVLV��7KHVH�VFRULQJ�V�VWHPV�DUH�EDVHG�RQ�
FOLQLFDO� IHDWXUHV�� ODERUDWRU�� LQYHVWLJDWLRQV�� 6RPH�
examples�are�Alvarado,�Modi�ed�alvarado,�Ripasa.
6WLOO� WKH� QHJDWLYH� DSSHQGLFHFWRP�� UDWH� UHPDLQV�
FRQVWDQW�� 6WXGLHV� VKRZ� WKDW� VHUXP� ELOLUXELQ� LV�
UDLVHG� LQ� DFXWH� DSSHQGLFLWLV� DQG� DSSHQGLFXODU�
perforations.But� the� sigini�cance� of� which� is�
QRW� VWUHVVHG�� ,Q� XQFRPSOLFDWHG� DSSHQGLFLWLV� DQG�
FRPSOLFDWHG� DSSHQGLFLWLV� WKHUH� LV� WUDQVPLJUDWLRQ�
RI� EDFWHULDO� HQGRWR[LQV� DQG� F�WRNLQHV� LQWR� WKH�
EORRGVWUHDP��7KH�F�WRNLQHV�UHDFK�WKH�OLYHU�WKURXJK�
WKH� VXSHULRU� PHVHQWULF� YHLQ� DQG� PD�� OHDG� WR�
in�ammation,�abscess�and�liver�dysfunction�which�
OHDGV� WR� HOHYDWHG� ELOLUXELQ� OHYHOV�,Q� YLHZ� RI� WKH�
DERYH�FRQWH[W��WKH�SUHVHQW�VWXG��ZDV�XQGHUWDNHQ�WR�
DVVHVV�WKH�UHODWLRQVKLS�EHWZHHQ�+�SHUELOLUXELQHPLD�
DQG�DFXWH�DSSHQGLFLWLV�DQG�WR�VHH�ZKHWKHU�HOHYDWHG�
ELOLUXELQ� OHYHOV�KDYH�D�SUHGLFWLYH�SRWHQWLDO�IRU� WKH�
GLDJQRVLV�RI�DSSHQGLFXODU�SHUIRUDWLRQ�

0DWHULDOV�DQG�0HWKRGV

7KH� VWXG�� ZDV� FRQGXFWHG� LQ� WKH� 'HSDUWPHQW� RI�
*HQHUDO�6XUJHU���6,06���5+��7XPNXU�GXULQJ�WKH�
SHULRG�RI��XJXVW������WR��XJXVW���������WRWDO�RI�����
SDWLHQWV�ZLWK�FOLQLFDO�GLDJQRVLV�RI�DFXWH�DSSHQGLFLWLV�
RU�DSSHQGLFXODU�SHUIRUDWLRQ�ZHUH�VWXGLHG�

�HOHFWLR��FULWHULD

,�FO�VLR�

•� �OO� FOLQLFDOO�� DQG� UDGLRORJLFDOO�� GLDJQRVHG�
FDVHV� RI� DFXWH� DSSHQGLFLWLV� DQG� LWV�
FRPSOLFDWLRQ�

(�FO��LR�

•� �OO�SDWLHQWV�ZLWK�KHSDWLF�GLVRUGHUV�

•� 3DWLHQWV� ZLWK� KLVWRU�� RI� FKURQLF� DOFRKRO�
LQWDNH�

•� 3DWLHQW� ZLWK� KLVWRU�� RI� KHSDWRWR[LF� GUXJ�
LQWDNH�

•� +EV�J�SRVLWLYH�DQG�RU�ZLWK�D�SDVW�KLVWRU��RI�
MDXQGLFH�

•� �OO� SDWLHQWV� ZLWK� FDQFHU� RI� KHSDWR�ELOLDU��
V�VWHP�

•� �OO� SDWLHQW� ZLWK� FKROHOLWKLDVLV�� KHPRO�WLF�
GLVHDVH�� �FTXLUHG� RU� &RQJHQLWDO� %LOLDU��
GLVHDVH�

6WDWLVWLFDO��QDO�VLV

7KH�GDWD�REWDLQHG�ZDV�WDEXODWHG�RQ�0LFURVRIW�H[FHO�
VSUHDGVKHHW�DQG�DQDO�VHG�DV�EHORZ�

•� 3DWLHQWV� ZLWK� FOLQLFDO� GLDJQRVLV� RI� DFXWH�
DSSHQGLFLWLV�KDYLQJ�K�SHUELOLUXELQHPLD�ZHUH�
H[SUHVVHG�LQ�SHUFHQWDJH�

•� 0HDQ� RI� WKH� OHYHO� RI� HOHYDWLRQ� RI� 6HUXP�
ELOLUXELQ� ZDV� FDOFXODWHG� IRU� SDWLHQWV� ZLWK�
FOLQLFDO�GLDJQRVLV�RI�DFXWH�DSSHQGLFLWLV�

•� 3DWLHQWV�ZLWK�FOLQLFDO�GLDJQRVLV�RI�DSSHQGLFXODU�
SHUIRUDWLRQ�KDYLQJ�K�SHUELOLUXELQHPLD�ZHUH�
H[SUHVVHG�LQ�SHUFHQWDJH�

•� 0HDQ� RI� WKH� OHYHO� RI� HOHYDWLRQ� RI� VHUXP�
ELOLUXELQ� ZHUH� FDOFXODWHG� IRU� SDWLHQWV� ZLWK�
FOLQLFDO�GLDJQRVLV�RI�DSSHQGLFXODU�SHUIRUDWLRQ�

•� �� K�SRWKHVLV� ZDV� PDGH� EDVHG� RQ� WKH�
REVHUYDWLRQ�RI�WKH�OHYHO�RI�WKH�WZR�PHDQV�

•� Also,� sensitivity,� speci�city,� positive�
SUHGLFWLYH� YDOXH�� QHJDWLYH� SUHGLFWLYH� YDOXH�
DQG�2GGV�UDWLR�ZDV�GHWHUPLQHG�

5HV�OWV

�� WRWDO� RI� ���� SDWLHQWV� ZLWK� FOLQLFDO� GLDJQRVLV� RI�
DFXWH� DSSHQGLFLWLV� RU� DSSHQGLFXODU� SHUIRUDWLRQ�
DGPLWWHG� LQ� WKH� 'HSDUWPHQW� RI� *HQHUDO� VXUJHU���
6,06��5+�7XPNXU�ZHUH�VWXGLHG�

�V�SHU� WKH� VWXG��� WKH� DJH� JURXS� ������ �HDUV� LV�
PRVW� FRPPRQO�� DIIHFWHG� ������ IROORZHG� E�� DJH�
JURXS� ������ ������� 7KH� �RXQJHVW� SDWLHQWV� RI� WKLV�
VWXG��ZHUH�RI����HDUV�ROG�ZKLOH�WKH�ROGHVW�SDWLHQW�
ZDV�D�����HDU�ODG��

7DEOH����'LVWULEXWLRQ�RI�SDWLHQWV�E��DJH�

�JH�JUR�SV���HDUV�

≤10� ����� ����� ����� ����� ����� �����

� �� �� � � � �

7DEOH����/LYHU�)XQFWLRQ�7HVWV�

3DUDPHWHUV 0HDQ �6'

7RWDO�%LOLUXELQ�PJ�GO� ��� ���

'LUHFW�%LOLUXELQ��PJ�GO� ��� ����

,QGLUHFW�%LOLUXELQ�PJ�GO� ��� ����

6*27�8�/� ���� ����

6*37�8�/� ����� �����

�/3�8�/� ����� �����
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7KH� PHDQ� 7RWDO� ELOLUXELQ� RI� DOO� ���� SDWLHQWV� ZDV�
����“�����PJ�G/��UDQJH������������PJ�G/��ZKLOH�WKH�
'LUHFW� ELOLUXELQ� ZDV� ���“� ����PJ�G/� �UDQJH�� ����
����PJ�G/���7KH�PHDQ�6*27�DQG�6*37�ZHUH������
“������8�/��UDQJH������������8�/��DQG������“�������
8�/��UDQJH��������������8�/���7KH�PHDQ��/3�YDOXHV�
ZHUH������“�������8�/��UDQJH���������������/��

7DEOH����7RWDO�ELOLUXELQ�OHYHOV�

7RWDO�ELOLU�ELQ�
�PJ�GO�

1�PEHU 3HUFHQWDJH

���� �� ��

≥�1.0� �� ��

7RWDO ��� ���

���SDWLHQWV�������RI�DOO�����SDWLHQWV�ZHUH�IRXQG�WR�
have�normal�bilirubin� levels�(≤�1.0�mg/dL),�while�
���SDWLHQWV�������KDG�UDLVHG�ELOLUXELQ�OHYHOV��!�����
PJ�G/��

7DEOH� ��� %LOLUXELQ� OHYHOV� LQ� SDWLHQWV� ZLWK� XQFRPSOLFDWHG�
DFXWH�DSSHQGLFLWLV�DV�GLDJQRVLV�

7RWDO�ELOLU�ELQ��
�PJ�G/���

'LVWULE�WLRQ�LQ�3DWLHQWV��LWK��
�QFRPSOLFDWHG��F�WH��SSHQGLFLWLV

1�PEHU 3HUFHQWDJH

!��� �� �����

≤�1.0 �� ����

7RWDO �� �����

2I� ����SDWLHQWV�GLDJQRVHG�DV�XQFRPSOLFDWHG�DFXWH�
DSSHQGLFLWLV�� ��SDWLHQWV� ��������� KDG� UDLVHG�
ELOLUXELQ�OHYHOV��!�����PJ�G/���ZKLOH�WKH�UHPDLQLQJ�
21�patients�(25.6%)�had�normal�levels�(≤�1.0�mg/dL).

7DEOH� ��� %LOLUXELQ� OHYHOV� LQ� SDWLHQWV� ZLWK� �SSHQGLFXODU�
SHUIRUDWLRQ�GLDJQRVLV�

�����������������
�P�����

'LVWULE�WLRQ�LQ�3DWLHQWV��LWK�

�������������������������

��P��� ����������

���� �� �����

≤�1.0 �� �����

7RWDO �� ���

���SDWLHQWV�GLDJQRVHG�DV��SSHQGLFXODU�SHUIRUDWLRQ��
���� SDWLHQWV� ��������� KDG� UDLVHG� ELOLUXELQ� OHYHOV�
�!� ���� PJ�G/��� ZKLOH� WKH� UHPDLQLQJ� ��� SDWLHQWV�
(16.66%)�had�normal�levels�(≤�1.0�mg/dL).

7DEOH����+LVWRSDWKRORJLFDO�GLDJQRVLV�

'LDJQRVLV 'LVWULE�WLRQ��Q �����

1�PEHU 3HUFHQWDJH

�FXWH�DSSHQGLFLWLV �� ��

�SSHQGLFXODU�SHUIRUDWLRQ �� ��

7RWDO ��� ���

+LVWRSDWKRORJLFDOO��� ��� SDWLHQWV� ������ ZHUH�
con�rmed�as�Acute�appHQGLFLWLV�ZKLOH����SDWLHQWV�

������ ZHUH� GLDJQRVHG� ZLWK� �SSHQGLFXODU�
SHUIRUDWLRQ�

7DEOH� ��� &RPSDULVRQ� RI� PHDQ� VHUXP� ELOLUXELQ� OHYHOV�
LQ� SDWLHQWV� ZLWK� DFXWH� DSSHQGLFLWLV� DQG� �SSHQGLFXODU�
SHUIRUDWLRQ�

�%LOLU�ELQ

�PJ�GO��

'LDJQRVLV

�F�WH��
�SSHQGLFLWLV

��SSHQGLF�ODU�
3HUIRUDWLRQ

0HDQ 6' 0HDQ 6'

7RWDO�ELOLUXELQ� ��� ���� ��� ���

'LUHFW�ELOLUXELQ� ��� ��� ��� ����

,QGLUHFW�ELOLUXELQ ��� ��� ���� ����

7KH�PHDQ�ELOLUXELQ�OHYHOV�LQ�SDWLHQWV�GLDJQRVHG�
ZLWK��FXWH�DSSHQGLFLWLV�ZDV����“�����PJ�G/��UDQJH��
����� �� ����� PJ�G/�� ZKLOH� LQ� SDWLHQWV� GLDJQRVHG�
ZLWK� �SSHQGLFXODU� SHUIRUDWLRQ� ZDV� ���“���� PJ�
G/��UDQJH��������������PJ�G/���7KH�'LUHFW�ELOLUXELQ�
DQG� ,QGLUHFW� ELOLUXELQ� LQ� SDWLHQWV� GLDJQRVHG�ZLWK�
�FXWH�DSSHQGLFLWLV�ZHUH����“���PJ�G/�DQG����“����
UHVSHFWLYHO��� 7KH� 'LUHFW� ELOLUXELQ� DQG� ,QGLUHFW�
ELOLUXELQ�LQ�SDWLHQWV�GLDJQRVHG�ZLWK��SSHQGLFXODU�
SHUIRUDWLRQ� ZHUH� ���“����� PJ�G/� DQG� ����“�����
PJ�G/�UHVSHFWLYHO��

7DEOH����&RUUHODWLRQ�RI�DFXWH�DSSHQGLFLWLV�DQG��SSHQGLFXODU�
SHUIRUDWLRQ�ZLWK�WRWDO�VHUXP�ELOLUXELQ�OHYHOV�

6HU�P��
ELOLU�ELQ��
�PJ�GO�

)LQDO�'LDJQRVLV��Q ����

�F�WH��SSHQGLFLWLV

�Q ���

�SSHQGLF�ODU�
3HUIRUDWLRQ

�Q ���

1�PEHU � 1�PEHU �

!��� �� ����� �� �����

≤�1.0 �� ���� �� �����

7RWDO �� ��� �� ���

��� SDWLHQWV� ��������� RI� WKH� WRWDO� SDWLHQWV�
GLDJQRVHG� ZLWK� �FXWH� DSSHQGLFLWLV� �Q ���� ZHUH�
IRXQG�WR�KDYH�HOHYDWHG�ELOLUXELQ�OHYHOV��!�����PJ�
G/��ZKLOH����SDWLHQWV���������KDG�QRUPDO�ELOLUXELQ�
levels�(≤�1.0�mg/dL).�Similarly,�15�patients�(83.33%)�
RI�WKH�WRWDO�SDWLHQWV�GLDJQRVHG�ZLWK��SSHQGLFXODU�
SHUIRUDWLRQ� �Q ���� ZHUH� IRXQG� WR� KDYH� HOHYDWHG�
ELOLUXELQ� OHYHOV� �!� ���� PJ�G/�� ZKLOH� ��� SDWLHQWV�
(16.66%)�had�normal�bilirubin�levels�(≤�1.0�mg/dL).

7DEOH� ��� �FFXUDF�� RI� VHUXP� ELOLUXELQ� DV� D� PDUNHU� LQ�
SUHGLFWLQJ��SSHQGLFXODU�SHUIRUDWLRQ�

�FF�UDF�

6HQVLWLYLW� ������

6SHFLILFLW� ������

3RVLWLYH�3UHGLFWLYH�9DOXH ��������

1HJDWLYH�3UHGLFWLYH�9DOXH �����

2GGV�5DWLR ����

&KHWKDQ�/���&RPSDUDWLYH�6WXG���RI�+�SHUELOLUXELQHPLD�LQ�3UHGLFWLQJ��SSHQGLFLWLV�DQG�LWV�&RPSOLFDWLRQV
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The�Sensitivity�and�Speci�city�of�serum�bilirubin�
DV� D� PDUNHU� LQ� SUHGLFWLQJ� DFXWH� DSSHQGLFLWLV� DQG�
�SSHQGLFXODU�SHUIRUDWLRQ�ZDV��������DQG��������
UHVSHFWLYHO��� 6LPLODUO�� WKH� 3RVLWLYH� SUHGLFDWLYH�
YDOXH�DQG�1HJDWLYH�SUHGLFDWLYH�YDOXH�IRU�WKH�VDPH�
LV� �������DQG������� UHVSHFWLYHO���7KH�2GGV� UDWLR�
ZDV�FDOFXODWHG�WR�EH������

'LVF�VVLRQ

�FXWH�DSSHQGLFLWLV�LV�WKH�PRVW�FRPPRQ�FDXVH�RI���
DFXWH�DEGRPHQ���LQ��RXQJ�DGXOWV���SSHQGLFHFWRP��
LV� WKH� PRVW� IUHTXHQWO�� SHUIRUPHG� HPHUJHQF��
abdominal� operation� and� is� often� the� �rst� major�
SURFHGXUH� SHUIRUPHG� E�� D� VXUJHRQ� LQ� 7UDLQLQJ���
�ERXW� ��� RI� SHRSOH� LQ� :HVWHUQ� FRXQWULHV� KDYH�
DSSHQGLFLWLV�DW�VRPH�WLPH�LQ�WKHLU�OLIHWLPH���

,Q� WHHQDJHUV� DQG� �RXQJ� DGXOWV�� WKH� PDOH�
�� IHPDOH� UDWLR� LQFUHDVHV� WR� ���� DW� DJH� ����7KH�
OLIHWLPH� UDWH� RI� DSSHQGLFHFWRP�� LV� ���� IRU� PHQ�
DQG� ���� IRU� ZRPHQ�� ZLWK� DSSUR[LPDWHO�� ��� RI�
DOO� SHRSOH� XQGHUJRLQJ� DSSHQGHFWRP�� IRU� DFXWH�
DSSHQGLFLWLV�GXULQJ�WKHLU�OLIHWLPH�����2EVWUXFWLRQ�RI�
WKH�OXPHQ�LV�EHOLHYHG�WR�EH�WKH�PDMRU�FDXVH�RI�DFXWH�
DSSHQGLFLWLV��� )DHFROLWKV� DUH� WKH� XVXDO� FDXVH� RI��
REVWUXFWLRQ��/HVV�FRPPRQ�FDXVHV�DUH�K�SHUWURSK��
RI� O�PSKRLG� � WLVVXH�� WXPRUV�� LQWHVWLQDO� SDUDVLWHV���
7KH�EDFWHULRORJ��RI�QRUPDO�DSSHQGL[� LV�VLPLODU� WR�
WKDW�RI�QRUPDO�FRORQ��7KH�SULQFLSDO�RUJDQLVP�VHHQ�
LQ�QRUPDO� DSSHQGL[�� LQ�DFXWH�DSSHQGLFLWLV��DQG� LQ�
SHUIRUDWHG� DSSHQGLFLWLV� DUH� (VFKHULFKLD� &ROL� DQG�
%DFWHURLGV�IUDJLOLV��+RZHYHU�D�ZLGH�YDULHW��RI�ERWK�
IDFXOWDWLYH�DQG�DQDHURELF�EDFWHULD�PD��EH�SUHVHQW���

7KH�GLDJQRVLV�RI�DFXWH�DSSHQGLFLWLV�LV�HVVHQWLDOO��
FOLQLFDO�� KRZHYHU�� D� GHFLVLRQ� WR� RSHUDWH� EDVHG� RQ�
FOLQLFDO�VXVSLFLRQ�DORQH�FDQ�OHDG�WR�WKH�UHPRYDO�RI�D�
QRUPDO�DSSHQGL[�LQ����WR�����RI�FDVHV���7KH�SUHPLVH�
WKDW�LW�LV�EHWWHU�WR�UHPRYH�D�QRUPDO�DSSHQGL[�WKDQ�WR�
GHOD��GLDJQRVLV�GRHV�QRW�VWDQG�XS�WR�FORVH�VFUXWLQ���
SDUWLFXODUO�� LQ� WKH� HOGHUO��� DV� VXFK� SURFHGXUHV�
DUH��DVVRFLDWHG��ZLWK��FRPSOLFDWLRQV�LQ�����FDVHV���
+HQFH�� WKH�GLDJQRVLV�RI��SSHQGLFLWLV� VWLOO� UHPDLQV�
D� GLOHPPD� LQ� VSLWH� RI� WKH� DGYDQFHV� LQ� YDULRXV�
ODERUDWRU�� DQG� UDGLRORJLFDO� LQYHVWLJDWLRQV����QHZ�
WRRO� WR�KHOS� LQ� WKH�GLDJQRVLV�RI�DFXWH�DSSHQGLFLWLV�
ZRXOG�WKXV�EH�ZHOFRPH�

6HUXP�%LOLUXELQ� OHYHO�HOHYDWLRQ�ZLOO� KHOS� LQ� WKH�
DFFXUDF��RI�FOLQLFDO�GLDJQRVLV�RI�DFXWH�DSSHQGLFLWLV�
DQG� PRUH� LPSRUWDQWO�� KHOS� LQ� IRUHVHHLQJ� DQG�
SUHYHQWLQJ� LPSHGLQJ� FRPSOLFDWLRQV� RI� DFXWH�
DSSHQGLFLWLV�

,PSRUWDQFH� RI� K�SHUELOLUXELQHPLD� DQG� LWV�
DVVRFLDWLRQ� LQ� DFXWH� DSSHQGLFLWLV� KDV� EHLQJ�
SRVWXODWHG� UHFHQWO��� 7KHUH� DUH� RQO�� D� IHZ� FDVH�

UHSRUWV� LQ� WKH� DYDLODEOH� OLWHUDWXUH� WKDW� GHVFULEH�
the� �nding� of� hyperbilirubinemia� in� patients� of�
DFXWH� DSSHQGLFLWLV��� ,W� LV� K�SRWKHVL]HG� � WKDW� DQ��
DVVRFLDWLRQ��H[LVWV�EHWZHHQ�K�SHUELOLUXELQHPLD�DQG�
DFXWH�DSSHQGLFLWLV�DQG�LWV�FRPSOLFDWLRQV��

7KH�SUHVHQW�VWXG��ZDV�XQGHUWDNHQ�WR�VWXG��WKH�
UHODWLRQVKLS�EHWZHHQ�K�SHUELOLUXELQHPLD�DQG�DFXWH�
DSSHQGLFLWLV� DQG� WR� HYDOXDWH� ZKHWKHU� HOHYDWHG�
ELOLUXELQ� OHYHOV�KDYH�D�SUHGLFWLYH�SRWHQWLDO�IRU� WKH�
GLDJQRVLV�RI��SSHQGLFXODU�SHUIRUDWLRQ�

7KLV� VWXG�� ZDV� FRQGXFWHG� LQ� WKH� 'HSDUWPHQW�
RI� *HQHUDO� 6XUJHU��� 6,06��� 5+�� 7XPNXU� RYHU� D�
SHULRG� RI� RQH� �HDU� IURP� �XJXVW� ����� WR� �XJXVW�
����� RQ� ���� SDWLHQWV� ZLWK� FOLQLFDO� GLDJQRVLV� RI�
�FXWH�DSSHQGLFLWLV�DQG��SSHQGLFXODU�SHUIRUDWLRQ�

,Q�WKH�SUHVHQW�VWXG��RI�WKH�����SDWLHQWV�HQUROOHG�
IRU� WKH�VWXG������SDWLHQWV� ������ZHUH�PDOHV�ZKLOH�
WKH�UHPDLQLQJ����SDWLHQWV�������ZHUH�IHPDOHV��7KH�
PHDQ� DJH� LQ� RXU� VWXG�� SRSXODWLRQ� ����� SDWLHQWV��
ZDV� ����� “� ������ �HDUV� �UDQJH�� ������������ �HDUV���
7KLV� LV� FRQVLVWHQW� ZLWK� WKH� TXRWHG� LQFLGHQFH� RI�
�SSHQGLFLWLV� LQ� WKH� OLWHUDWXUH� ZKHUH� LW� LV� PRVW��
IUHTXHQWO�� � VHHQ� � LQ� � SDWLHQWV� � LQ� � WKHLU� � VHFRQG��
WKURXJK� IRXUWK�GHFDGHV� RI� OLIH����� 7KH� DYHUDJH� DJH�
JURXS�LQ�PDOHV����“��������HDUV��UDQJH���������������
�HDUV��ZDV�VOLJKWO��KLJKHU�WKDQ�IHPDOHV������“�������
�HDUV��UDQJH����������������HDUV��

+�SHUELOLUXELQHPLD��!�����PJ�G/��LQ�RXU�VWXG��
ZDV�IRXQG�LQ����SDWLHQWV�������RI�DOO�WKH�����SDWLHQWV�
�Q ����� HQUROOHG� LQ� WKH� VWXG��� ZKLOH� ��� SDWLHQWV�
(24%)� had� normal� bilirubin� levels� (≤� 1.0�mg/dL).�
(VWUDGD� HW� DO�� � KDG� IRXQG� K�SHUELOLUXELQHPLD�
LQ� ��� ������ RI� ���� SDWLHQWV� VWXGLHG� ZLWK� DFXWH�
DSSHQGLFLWLV�

7KH�PHDQ�WRWDO�VHUXP�ELOLUXELQ�RI�DOO�����SDWLHQWV�
ZDV� ���“� ���� PJ�G/� �UDQJH�� ���� �� ���� PJ�G/���
which� was� above� the� normal� range� (≤� 1.0� mg/
G/��FRQVLGHUHG�IRU�WKH�VWXG���KHQFH�LQGLFDWLQJ�WKH�
RFFXUUHQFH� RI� K�SHUELOLUXELQHPLD�� 7KH� PHDQ� RI�
'LUHFW�ELOLUXELQ�ZDV�����“������PJ�G/��UDQJH����������
PJ�G/��ZKLOH�WKDW�RI�,QGLUHFW�ELOLUXELQ�ZDV����“�����
mg/dL�(range,�0.3�–�0.7�mg/dL).�Our��nding�was�
FRQVLVWHQW� ZLWK� K�SHUELOLUXELQHPLD� IRXQG� LQ� D�
VWXG��FRQGXFWHG�E��.KDQ�6���ZKR� IRXQG�DYHUDJH�
OHYHO�RI�VHUXP�ELOLUXELQ�LQ�KLV�VWXG��SRSXODWLRQ�WR�
EH������PJ�G/���

�OO� SDWLHQWV� ZHUH� IRXQG� WR� � KDYH� � 6*27� � DQG��
6*37��ZLWKLQ�WKH�QRUPDO�UDQJH��WKXV�H[FOXGLQJ�DQ��
DVVRFLDWHG�OLYHU�SDWKRORJ���([FOXVLRQ�FULWHULD���7KH�
PHDQ�6*27�DQG�6*37�ZHUH������“������8�/��UDQJH��
����������8�/��DQG�������“�������8�/��UDQJH�������
�� ����� 8�/��� 7KH�PHDQ��/3� YDOXHV�ZHUH� ������ “�
�����8�/��UDQJH��������������8�/��
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,Q�RXU�VWXG��SRSXODWLRQ�RI�����SDWLHQWV�����SDWLHQWV�
������ ZHUH� GLDJQRVHG� DV� DFXWH� DSSHQGLFLWLV� SUH�
RSHUDWLYHO��ZKLOH����SDWLHQWV������ZHUH�GLDJQRVHG�
ZLWK��SSHQGLFXODU�SHUIRUDWLRQ�

The�diagnosis�was�con�rmed�post-operatively�by�
KLVWRSDWKRORJLFDO�UHSRUWV��+35��DQG�WKRVH�GLIIHULQJ�
IURP� WKH� SUH�RSHUDWLYH� GLDJQRVLV� ZHUH� H[FOXGHG�
IURP�WKH�VWXG��

�PRQJVW� WKH� SDWLHQWV� GLDJQRVHG� ZLWK� �FXWH��
DSSHQGLFLWLV�ZLWKRXW�SHUIRUDWLRQ��Q ��������SDWLHQWV�
��������� ZHUH� IRXQG� WR� KDYH� HOHYDWHG� ELOLUXELQ�
�!����PJ�G/��ZKLOH� RQO�� ��� SDWLHQWV� ��������KDG�
normal� bilirubin� levels� (≤1.0�mg/dL).� In� patients�
GLDJQRVHG�ZLWK��SSHQGLFXODU� SHUIRUDWLRQ� �Q �����
��� SDWLHQWV� ��������� KDG� ELOLUXELQ� HOHYDWHG� �!����
PJ�G/���ZKLOH�RQO����SDWLHQWV����������KDG�QRUPDO�
OHYHOV��!����PJ�G/���7KXV��+�SHUELOLUXELQHPLD�ZDV�
IRXQG�LQ�PRVW�RI�WKH�SDWLHQWV�GLDJQRVHG�ZLWK�DFXWH�
DSSHQGLFLWLV����������RU��SSHQGLFXODU�SHUIRUDWLRQ�
���������

2Q� 8OWUDVRQRJUDSK��� ��� SDWLHQWV� ������ ZHUH�
GLDJQRVHG�DV��FXWH�DSSHQGLFLWLV�����SDWHLQWV�������
DV� � �SSHQGLFXODU� � SHUIRUDWLRQ� DQG� ��� SDWLHQWV�
������ ZHUH� UHSRUWHG� DV� QRUPDO� XOWUDVRQRJUDSKLF�
�ndings.�Ultrasonography�perse�was�82%�sensitive�
IRU�DSSHQGLFLWLV�DQG�RU��SSHQGLFXODU�SHUIRUDWLRQ��
KHQFH� 8OWUDVRQRJUDSK�� LV� D� KHOSIXO� WRRO� LQ�
GLDJQRVLQJ�DSSHQGLFLWLV�RU�SHUIRUDWLRQ�

7KH�PHDQ�ELOLUXELQ�OHYHOV�LQ�SDWLHQWV�GLDJQRVHG�
ZLWK� �FXWH� DSSHQGLFLWLV� ZDV� ���“����� PJ�G/�
�UDQJH�� ����� �� ����� PJ�G/�� ZKLOH� LQ� SDWLHQWV�
GLDJQRVHG� ZLWK� �SSHQGLFXODU� SHUIRUDWLRQ� ZDV�
���“����PJ�G/��UDQJH��������������PJ�G/���+HQFH��
ZH�VHH�WKDW�SDWLHQWV�ZLWK��SSHQGLFXODU�SHUIRUDWLRQ�
KDG�KLJKHU�OHYHOV�RI�ELOLUXELQ�DV�FRPSDUHG�WR� WKDW�
RI�DFXWH�DSSHQGLFLWLV��6R�ZH�LQIHU�WKDW��SDWLHQWV�ZLWK�
IHDWXUHV� VXJJHVWLYH� RI� DSSHQGLFLWLV� ZLWK� KLJKHU�
YDOXHV�RI�ELOLUXELQ��DUH�PRUH�VXVFHSWLEOH�RI�KDYLQJ�
�SSHQGLFXODU�SHUIRUDWLRQ�WKDQ� WKRVH�ZLWK�QRUPDO�
RU�VOLJKWO��HOHYDWHG�WRWDO�VHUXP�ELOLUXELQ�

6DQG�HW�DO���LQ�KLV�VWXG��IRXQG�WKH�PHDQ�ELOLUXELQ�
OHYHOV� LQ� SDWLHQWV� ZLWK� �SSHQGLFXODU� SHUIRUDWLRQ�
to� be� signi�cantly� higher� than� those�with� a� non-�
SHUIRUDWHG�DSSHQGLFLWLV�

Sensitivity� and� Speci�city� of� bilirubin� in�
SUHGLFWLQJ� DFXWH� DSSHQGLFLWLV� DQG� �SSHQGLFXODU�
SHUIRUDWLRQ� GLDJQRVLV� ZDV� ������� DQG� �������
UHVSHFWLYHO��� 6LPLODUO�� 3RVLWLYH� SUHGLFWLYH� YDOXH�
DQG� 1HJDWLYH� SUHGLFDWLYH� YDOXH� RI� ELOLUXELQ� LQ�
SUHGLFWLQJ� DFXWH� DSSHQGLFLWLV� DQG� �SSHQGLFXODU�
SHUIRUDWLRQ� GLDJQRVLV� ZDV� ������� DQG� ������
UHVSHFWLYHO��� 7KH�2GGV� UDWLR�ZDV�FDOFXODWHG� WR�EH�
�����

7KH�VHQVLWLYLW��LQ�RXU�VWXG��ZDV�PRUH�WKDQ�WKDW�
E�� 6DQG� HW� DO��� LQ�ZKLFK�� KH� IRXQG� WKH� VHQVLWLYLW��
and�speci�city� in�his� study�of�hyperbilirubinemia�
IRU�SUHGLFWLQJ��SSHQGLFXODU�SHUIRUDWLRQ�WR�EH�����
DQG�������UHVSHFWLYHO��

&RQFO�VLRQ

�K��S��V����V��G��V����V�V�

•� 6HUXP� ELOLUXELQ� OHYHOV� DSSHDUV� WR� EH� D�
SURPLVLQJ� � QHZ� ODERUDWRU�� PDUNHU� IRU�
GLDJQRVLQJ� DFXWH� DSSHQGLFLWLV�� ,WV� OHYHO�
FRPH� RXW� WR� EH� D� FUHGLEOH� DLG� LQ� GLDJQRVLV�
RI� DFXWH� DSSHQGLFLWLV� DQG�ZRXOG� EH� KHOSIXO�
LQYHVWLJDWLRQ�LQ�GHFLVLRQ�PDNLQJ���

•� 3DWLHQWV��ZLWK��FOLQLFDO��VLJQV��DQG��V�PSWRPV��
RI��DSSHQGLFLWLV�DQG�ZLWK��K�SHUELOLUXELQHPLD��
KLJKHU��WKDQ��WKH��QRUPDO��UDQJH�KDYH�D�KLJKHU�
SUREDELOLW�� RI� �SSHQGLFXODU� SHUIRUDWLRQ�
VXJJHVWLQJ�� VHUXP� ELOLUXELQ� OHYHOV� KDYH�
D� � SUHGLFWLYH� SRWHQWLDO� IRU� WKH� � GLDJQRVLV� RI�
�SSHQGLFXODU�SHUIRUDWLRQ�

�FNQR�OHGJHPHQW

,��FNQRZOHGJH�P��VLQFHUH�WKDQNV�WR�3URIHVVRU�'U��
1DUHQGUD�.XPDU��,�DOVR�WKDQN�RWKHU�VWDII�PHPEHUV�
DQG�P�� FROOHJXHV� IRU� WKHLU� KHOS� DQG� VXJJHVWLRQV�
0��GHHS�VHQVH�RI�JUDWLGXWH�WR�P��ZLIH�'U�6KLOSDVUL��
<�0�DQG�RWKHU�IDPLO��PHPEHUV�

�HFODUDWLR�
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LQ� WKH� �8QLWHG�6WDWHV�� ��P�-�(SLGHPLRO�����������
������������

��� )OXP�'5��0RUULV����.RHSVHOO�7��'HOOLQJHU�(3��+DV�
PLVGLDJQRVLV�RI�DSSHQGLFLWLV�GHFUHDVHG�RYHU�WLPH��
��SRSXODWLRQ�EDVHG�DQDO�VLV��-�0������������������
��������

&KHWKDQ�/���&RPSDUDWLYH�6WXG���RI�+�SHUELOLUXELQHPLD�LQ�3UHGLFWLQJ��SSHQGLFLWLV�DQG�LWV�&RPSOLFDWLRQV
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��� %HUQDUG� 0�� -DIIH� DQG� 'DYLG� +�� %HUJHU�� �7KH�
�SSHQGL[��� ,Q� %UXQLFDUGL� )�� � �QGHUVHQ� � '���
%LOOLDU��7���'XQQ��'���+XQWHU��-��0DWWKHZV�-��HW�DO��
6FKZDUW]�V�3ULQFLSOHV� � RI� �6XUJHU��� � �WK�HG��1HZ�
<RUN��0F*UDZ�+LOO��������S������������

��� 'HXWVFK� ��� 6KDQL� 1�� 5HLVV� 5�� �UH� VRPH�
DSSHQGHFWRPLHV� XQQHFHVVDU��� DQ� DQDO�VLV� RI� ����
ZKLWH� DSSHQGLFHV�� -� 5� &ROO� 6XUJ� (GLQE� ������ ����
������

��� 3LSHU�5��.DJHU�(��1DVPDQ�3���FXWH� DSSHQGLFLWLV�
D� FOLQLFDO� VWXG�� RI� ����� FDVHV� RI� HPHUJHQF��
DSSHQGLFHFWRP����FWD�&KLU�6FDQG������������������

��� (VWUDGD�--��3HWURV�DQ��0���.UXPHQDFNHU�-�-U��+XDQJ�
6��0RK�3��+�SHUELOLUXELQHPLD� � LQ� � �SSHQGLFLWLV���
�� � 1HZ� � 3UHGLFDWRU� � RI� 3HUIRUDWLRQ�� -RXUQDO� RI�
*DVWURLQWHVWLQDO�6XUJHU������������������

��� .KDQ�6��(YDOXDWLRQ�RI�K�SHUELOLUXELQHPLD�LQ�DFXWH�
LQIODPPDWLRQ�RI�DSSHQGL[����SURVSHFWLYH�VWXG��RI�
���FDVHV��.80-����������������������

���� 6DQG� 0�� %HFKDUD� *)�� +ROODQG�/HW]� 7�� 6DQG�
'�� 0HKQHUW� *�� 0DQQ� %�� 'LDJQRVWLF� YDOXH� RI�
+�SHUELOLUXELQHPLD� DV� D� SUHGLFWLYH� IDFWRU� IRU�
�SSHQGLFHDO� SHUIRUDWLRQ� LQ� �FXWH� �SSHQGLFLWLV��
�P�-�6XUJ�������XJ��������������


