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Abstract

�ntroduction:� The� etiopathogenesis� of� gallbladder
cancer� is� a�multistep�process�and�hardly�any�of� the
existing�biomarker(s)�have�a�positive�relation�with�the
clinico-pathological�parameters�and�outcome.��i-��,�a
proliferative�marker,�is�a�fair�prognostic�indicator�in
cancers� like� the� breast.� The� present� study� was
conducted� to�assess� its�validity� for� the�same�and� its
influence� on� the� treatment� in� gallbladder� cancer.
Methodology:� �istopathological� examination� and
immunohistochemistry�for��i-���was�performed�on��1
patients�of�GBC�and�31�cases�of�gallstone�disease�in�the
age�of��0-�0.�Follow�up�was�done�at�3�months�by�history
and�physical�examination.�Student�s�unpaired�t-test,
ANOVA�test,�Chi�s�uare�test�and�Pearson�correlation
coefficient�analysis�were�applied�to�assess�the�relation
of�mean��i-���value�to�the�TN��status,�pathological
grade,� clinicopathological� variables,� stage� and
postoperative�outcome�at�3�months.�Results:��ean��i-
��� levels�were� significantly� raised� in� the�malignant
cases�(�0.00�1�.�2)�as�compared�to�benign�(2.22�1.5�,
p�0.0001).�Significantly�higher��i-���levels�were�noted
in� gallbladder� cancer�patients�with�deranged� liver
function�tests�(p�0.05).��ortality�within�3�months�was
associated�with�significantly�higher��i-���(�5.���21.11,
p�0.0001).�Similarly,�mean��i-���was�significantly�high
in�patients�with�nodal�metastasis�(��.05�1�.23,�p�0.03).
�owever,�no�significant�difference�was�noted�in�relation
to�the�tumour�(T)�(p�0.05)�and�distant�metastatic�(�)
status� (p�0.��)� and� the� stage� (p�0.21).�Conclusion:

�igher��i-���index�suggests�an�advanced�disease�in
the�form�of�nodal�metastasis�and� jaundice.�It�has�an
independent� and� inverse� impact� on� the� prognosis.
Due�to�its�overexpression�in�gallbladder�cancer,�it�can
be�exploited�for�targeted�therapy.

Keywor�s:�GBC;�Gall�Bladder�Cancer;��i-��;�I�C;
Immunohistochemistry.

Intro�uction

Gallbladder�cancer�is�an�insidious�onset�disease�of
gastrointestinal�tract.�Symptomatology�is�by�and�large
non-specific�and�includes�weight�loss,�dyspepsia,�pain
and�jaundice�and�this�is�the�reason�for�its�late�diagnosis
and� hence� poor� outcomes.� Till� date� none� of� the
investigations� either� radiological� or�biochemical� are
confirmatory� for� diagnosis� except� for� the
histopathology.�Non-�specific�markers�include�CA�19-
9,� CA-125� and� CEA1� and� none� of� them� have� a
prognostic�relationship�with�the�disease.�It�is�endemic
in� the� entire�Gangetic�belt� �2,3,��.�Worldwide� it�has
greater�prevalence�in�western�parts�of�South�America
�5,���(Chile�and�Peru).

Starting�from�simple�cholecystectomy�to�palliative
chemotherapy,�cancer�gall�bladder�has�a�wide�range�of
treatment� options� depending� upon� the� stage� at
diagnosis�and�clinical�presentation.�Surgical�resection
is�employed�up-to�stage�III�and�stage�IV�is�classified�as
an�unresectable�tumour� that�is�primarily�dealt�with,
palliation.

Gallbladder� cancer� development� is� a�multistep
process,�but�hardly�any�of�the�existing�biomarker(s)�have
a� positive� relation�with� the� clinico-pathological
parameters�and�outcome�except�for�EGFR���,8,9�.�Since
current�existing�prognostic�criteria�have�a�limited�role,
the�present�study�was�focussed�to�assess�the�validity�of

New�Indian�Journal�of�Surgery
Volume�9�Number�5,�September�-�October�2018

DOI:�https://dx.doi.org/10.21088/nijs.09��.����.9518.21

©�Redflower�Publication�Pvt.� Ltd.

�ow�to�cite�this�article�

Vaibhav�Raj�Gopal,� Surender��umar,�Nu�hat��ussain�et� al.�Role� of��i-��� as� a�Prognostic��arker� in�Cancer�Gall
Bladder-�a�Study�from�an�Endemic�Region.�New�Indian�J�Surg.�2018;9(5):�53-5�.



654

New�Indian� Journal�of�Surgery�/�Volume�9�Number�5�/�September� -�October�2018

�i-���as� a�prognostic� indicator�and� its� influence� on
the�treatment�of�GBC�in�Indian�patients.

Metho�ology

A� total� of� �2� patients� in� the� age� of� �0-�0�were
enrolled� in� this�prospective�study� conducted�over�a
period�of�two�years.�Out�of�these,��1�(32�females�and
9�males)� constituted� radiology� (�SG�abdomen� and
CECT� scan)�proven� cases� of� carcinoma�gallbladder
and�31�(25�females�and���males)�were�radiology�(�SG
abdomen)�proven� cases� of� gallstone�disease.� Those
unwilling� to� participate� or� had� already� received
treatment� in� the� form� of� surgical� resection� and
chemotherapy�were�excluded.

TN�� status� was� checked� on� CT,� and� those
appearing�to�have�rescetable�disease�were�subjected
to�extended�cholecystectomy�but�if,�intra-operatively
the� disease� was� found� to� be� unresectable� or
metastatic(distant� nodal� or� peritoneal)� then� the
procedure�was�abandoned�and� a�biopsy�was� taken.
19�cases�underwent�extended�cholecystectomy�and�a
simple� biopsy�was� taken� in� the� remaining� during
exploration.�Control�group�included�gallstone�disease
patients.�25�underwent�laparoscopic�and���had�open
cholecystectomy.�After� histological� confirmation� of
malignancy,� cases� were� planned� for� adjuvant/
palliative�platinum�based�chemotherapy:�gemcitabine
1g�(day�1�and�8)�plus�cis-platin�50mg/m2�(day�1,2,3)
cycled�every�21�days�for�six�times.

Gall�bladder�tissue�obtained�from�both�the�test�and
control�was�formalin�fixed�and�sent�to�the�Department�of
Pathology,� R�L-I�S,� Lucknow� for� tissue� study.
�istopathological�confirmation�of�the�disease�was�done
using�haematoxylin�and�eosin�staining.�Control�cases
were�dealt�with�similarly.�Immuno-staining�for��i-��
marker�was�done.�Final�stage�of�the�cancer�was�derived
after�histological�evaluation.

The�test�and�the�control�cases�were�subjected�to�follow
up�at�3�month�and�were�checked�for�symptom�recurrence
by� history� and� physical� examination.� 22� were
asymptomatic,� ��were� symptomatic� and�15� expired
within3� months� in� the� test� group.� Among� the
symptomatic,�all�had�abdominal�pain�as� their�major
complain.�None�complained�of�jaundice�and�abdominal

distension�or�any�other�symptom.�Out�of�15�expiries,
two�had�a�secondary�cause�of�death�i.e.�hypertensive
stroke�and�myocardial�infarction,�rest�all�expired�due
to� the�disease� itself.� Postoperative� outcome� in� the
control�group�was�uneventful.

Student�s�unpaired�t-test,�ANOVA�test,�Chi�s�uare
test�and�Pearson�correlation�coefficient�analysis�were
applied�to�know�the�relation�of�mean��i-���to�the:�TN�
status,�pathological�grade,�clinic-pathological�variables
and�stage�and�post-operative�status�at�3�months.

Results

Sam�les� Ki���������Mean�SD��

Cases(n��1)� �0.00�1�.�2�
Control(n�31)� 2.22�1.5��

p-value1� 0.0001�

Table� ���Comparison�of��i-���between�cases�and� controls

Fig�� ��� Photomicrograph�depicting� immunostaining� for��i-��

�a��gall�bladder�adenocarcinoma(test)-well�differentiated�type,��i-��
index��0���b��chronic�cholecystitis(control),��i-���index�2�
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Table� ���Association� of��i-���with� clinico-pathological� parameters

Sym�tom� Mean�Ki������SD� ���alue�

Pain�(n�38)� 39.50�1�.35� 0.�3�

Lump(n�1�)� �1.5��1�.90� 0.�5�

Jaundice(n�11)� 51.81�18.3�� 0.02�
Pathological��iagnosis� � �

�oderately�-differentiated�adenocarcinoma����(n�1�)� �5.29�20.95� �
0.10�Well-differentiated�adenocarcinoma�(n�2�)���������������������� 3�.21�13.�8�

Biochemical��arameters� Ki����correlation�coe��icient� �
Serum�Total�bilirubin� 0.98� 0.0001�

Serum�Direct�bilirubin� 0.��� 0.002�
Serum�ALP� 0.3�� 0.02�
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Fig�� ��� Photomicrograph� depicting�dense� immuno-staining� for
�i-��� index� in� an� icteric�patient� (�i-��� index� �0�)

TNM�status� Mean�Ki����SD� ���alue�

T�� T2�(n�8)� 31.21�1�.2�� �p�0.05�
T3�(n�33)� �2.12�1�.0��

N� N0(n�1�)� 31.0��1�.3�� �
0.03�N1�(n�10)� �0.50�13.00�

N2�(n�1�)� ��.05�1�.23�

�� �0(n�28)� 39.���1�.00� 0.���

�1(n�13)� �1.15�20.83�

Stage� II�(n�5)� 32.00�21.��� 0.21�

III�(n�13)� 35.���12.55�

IV�(n�23)� ��.13�18.38�

�

Table� ���Comparison� of��i-���with� the� TN�� (tumour,� nodal,
metastatic)� status� of� the� disease

Fig�� �a��Slide� showing�dense� immuno-staining� for��i-��� from� a
case�with� distant� nodal�metastasis� (N2),� �i-��� index� �0�.� �b�
Immuno-staining� for� �i-��� from� a� case� with� regional� node
involvement� (N1),��i-��� index� 15�

A

B

Status�at���month���� �Ki���������Mean�SD��

Expired�(n�15)� �5.���21.11�
Symptomatic�(n��)� 3�.50�5.00�

Asymptomatic�(n�22)� 1�.�9�19.���

p-value� 0.0001�

� E��ire�� Sym�tomatic� Asym�tomatic� ��value�

Metastasis� No�� �� No�� �� No�� �� �

0.01�
��0�(n�28)� �� 21.�� 3� 10.�� 19� ��.9�

�1�(n�13)� 9� �9.2� 1� �.�� 3� 23.1�

Stage� No�� �� No�� �� No�� �� 0.002�

II�(n�5)�� 0� 0.0� 0� 0.0� 5� 100.0�

III(n�13)� 1� �.�� 1� �.�� 11� 8�.��
IV(n�23)� 1�� �0.9� 3� 13.0� �� 2�.1�

Table��b��Relation�of�postoperative�status�at�3�month�with��i-���index,��-status�and�stage
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Table��a��Relation�of�postoperative�status�at�3�month�with
�i-���index,��-status�and�stage
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Discussion

�i-��,�a�proliferation�marker,� is�present� in�higher
concentration� in� the� actively� dividing� cells.� Its
presence�varies�according�to�the�stage�of�the�cell�cycle.
It� appears� in� the� synthetic� phase� and� increases
progressively�through�the�G1�and�early��1�phase�to
finally�disappear�in�the�G0�phase��10�.

�ean��i-���value�was� significantly� raised� in� the
malignant�specimens�(�0.00)�as�compared�to�the�benign
(2.22);�p-value��0.0001.�According�to�a�study�conducted
by�C�Soon�Lee�et�al.� (1998),�mean��i-��� indices�and
mean�PCNA� value� in� chronic� cholecystitis� were
significantly� lower� than� those� obtained� in� both
moderately�and�poorly�differentiated�adenocarcinoma
of�the�gallbladder��11�.

GBC�patients�who�had�jaundice�had�a�higher��i-��
index,�p�0.02.�This�was� in�coherence�with� the�weak
positive� correlation� of�deranged� liver� function� test
profile�with��i-���index.�No�significant�difference�was
observed�with�abdominal�pain�and�lump.

The� grade� of� cellular� differentiation� had� no
significant� relation� with� the� degree� of� cellular
proliferation.�Out� of� the� �1� recruited� cases,� 1�� had
moderately� differentiated� and� 2�� had� well
differentiated�adenocarcinoma.�Their�association�with
mean��i-��� index�was� statistically� insignificant,
p�0.10.��idalgo�et�al.�(200�)�also�stated�an�insignificant
relation�of�cellular�differentiation�grade�with�both�p53
and��i-��� index� �12�.� Similarly� tumour� invasiveness
in�the�organ�wall�(T-status)�is�not�significantly�related
to�a�high��i-��� index,�p�0.05.�idalgo�et�al.� (200�)� in
their� study� also� concluded� that� �i-��� antigen
expression�was�not�related�to�the�organ�wall�invasion
(parietal� infiltration)� �12�.

GBC� that� has� a� higher��i-���value� has� a� higher
tendency�to�spread�to�the�adjoining�and�distant�lymph
nodes� (Para-aortic,� inter� aorto-caval).�A�higher��i-
��� index� is� directly� proportional� to� lymphatic

metastatic� potential.� The�mean� value� of��i-��� is
highest� for� N2� disease� (��.05)� and� the� data� is
statistically�significant,�p�0.03.��ui��et�al.�(2002)�also
showed�a� significant� relation� between� a�high��i-��
index� and� lymphatic� invasion� (p�0.00�)� �13�.

Distant� nodal� spread� and� jaundice� �1�,15,1��� in
GBC�patients�are�suggestive�of�advanced�disease�and
so� the� higher� �i-��� values� associated�with� them
seems� to� be� relevant.� Cellular� proliferation� in
carcinogenesis�of�gall�bladder�cancer�is�not�affecting
the� depth�of� invasion�within� the� organ�wall� but� is
associated�more�with�trespassing�via�lymphogenous
route.

�etastatic� cancer� (�1)� and� stage� IV�disease� is
having�statistically�insignificant�relation�with�a�high
�i-���index�(p�0.��,�p�0.21).�Now�when�the�mortality
at�3�months�is�compared�separately�with��i-���index,
stage� IV� and� metastatic� disease� (�1),� result� is
statistically� significant� (p�0.0001,� p�0.002,� p�0.01).
�ajority�of�cases�who�expired�had�inoperable�disease
intra-operatively�and�so�they�underwent�only�biopsy,
except� for� 2� cases�who� had� operable� disease� and
underwent� extended�cholecystectomy.�Both� these� 2
cases�had�a�secondary�cause�of�death�i.e.�hypertensive
stroke� and�myocardial� infarction.� Shrestha��� et� al.
(1998)�have�stated�that�a�high��i-���index�in�patients
with�GBC�have�worse�postoperative�prognosis� (p��
0.05)���1��.���owever,����AI�et�al.�(2013)�and��idalgo
et� al.� (200�)� have� stated� that��i-��� index�has� little
role� in�deciding� the�postoperative�outcome��12,18�.

�etastatic� cancer,� stage� IV�disease� and� a� higher
�i-��� index� are� independently� associated�with� a
dismal� outcome� at� 3�months� but� the� former� two
separately�do�not�have�a�significant�relation�to��i-��.
A�higher��i-���does� not� necessarily�mean�a�higher
stage� disease� since� stage� comprises� three
components:-� tumour� status� (T),� lymph�node� status
(N)� and�metastatic� status� (�)� and��i-��� associates
significantly� only�with� the� nodal� status� (N)� of� the
disease..

�onclusion

A�higher��i-���index�is�associated�with�lymphatic
metastatic�potential�and�deranged�liver�function�test
parameters.�It�has�no�association�with�the�stage�of�the
disease�and�so�cannot�affect�the�treatment�protocol.�But
its�value�is�significantly�increased�in�the�GBC�patients
and�hence�can�be�used�for�targeted�therapy�in�future.
Targeted�therapy�against��i-���in�an�in-vitro�3D�model
for�ovarian�cancer�has�shown�positive�results��19�.But
further�studies�will�be�needed�in�this�regard.�EGFR�as�a
molecule� for� targeted� therapy� has� already� shown
promising�outcomes��20�.��ortality�at�3�months�is�also
significantly�associated�with�a�higher��i-���value,�hence
it� can�be� taken�as�one�of� the� factor� for�deciding� the
outcome�of� the�disease.�But� the�overall�prognosis� is

Fig�� ��� Photomicrograph�depicting��i-��� immuno-staining� in� a
patient�who� expired�within� 3�months�with�proliferation� index
�0�
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multifactorial� depending� on� clinical� presentation,
stage,� cellular� differentiation�and��i-��� index� alone
cannot�be�responsible.
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