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Abstract | Original Research Article

Background: Cholelithiasis is the most common disease of the gall bladder afflicts 10% to 20% of adult populations in
developed countries. It may develop into carcinoma by the dysplasia carcinoma sequence. Over 80% of invasive
gallbladder cancers are present in areas adjacent to the carcinoma in situ and epithelial dysplasia. Ki67 expression is
correlated with the aggression of various histopathological changes in the epithelium of the gallbladder and may act as
prognostic marker in gallbladder carcinoma. CD34 expression is also increased in severe dysplasia and carcinoma. This
study aims to assess the proliferative activity and microvascular density associated with lesions like hyperplasia,
metaplasia, dysplasia and malignant lesions in cholecystectomy specimens. Materials and methods: It is a Hospital
based cross sectional study conducted in department of Pathology, Regional Institute of Medical Sciences, Imphal,
Manipur for two years from October 2017. Cholecystectomy specimens with features of metaplasia, dysplasia and
malignancy are analysed. Immunostaining of the sections done with Ki 67 and CD34 and interpreted both qualitatively
and quantitatively. Statistical Analysis done using SPSS IBM VERS.21. Results and observations: A total of 150
cholecystectomy specimens are studied with Male to female ratio is 1:9. Gallbladder carcinoma seen more commonly
in females. The most common type is adenocarcinoma NOS with mean age of 41.9 years +/-14. Conclusion:
Determination of immunohistochemical expression of Ki67 and CD34 may act as prognostic marker and help in
assessing the aggressiveness of premalignant and malignant lesions of gall bladder.
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graded as mild, moderate and severe. It can be classified
as high or low grade. Generally high grade dysplasia
which is equivalent to intraepithelial carcinoma in situ
(CIS) is regarded risky [3,5]. Over 80% of invasive

INTRODUCTION

The gallbladder is among the most commonly
surgically resected organ and the number of
cholecystectomy has increased more than 50% in the past

decade. Approximately 600,000 cholecystectomies are
performed annually in the United States, mostly for
Gallstone — related disease, which accounts for an
estimated overall cost of $6 to $8 billion each year [1].
Cholelithiasis which is the most common disease of the
gall bladder afflicts 10% to 20% of adult populations in
developed countries. Most cases are silent and most
individuals remain free of symptoms or other
complications for decades. Other common diseases of
the gallbladder include acute cholecystitis, chronic
cholecystitis and neoplastic lesions [2]. Cholelithiasis is
linked to carcinoma of the gall bladder by the dysplasia
carcinoma sequence. Dysplasia in the gallbladder is

gallbladder cancers are present in areas adjacent to the
CIS and epithelial dysplasia. Metaplasia, dysplasia and
CIS are present in the mucosa adjacent to the cancer in
66%, 81.3% and 69% respectively [3-5]. Ki67 is one of
the most important cell proliferation markers. Its
expression is correlated with the aggression of various
histopathological changes in the epithelium of the
gallbladder [6]. Many studies have been done to assess
Ki67 as prognostic marker in gallbladder carcinoma. It
was found that the expression of Ki67 in chronic
cholecystitis rose from less than 10% in metaplasia to
20% in severe dyplasia to 90% in carcinoma [6, 7]. CD34
is a microvascular density marker: Various studies have
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shown the difference in expression of CD34 in non
neoplastic and neoplastic diseases of gallbladder [8].
MVD is found to be 5-9 vessels /field in areas adjacent
to pyloric metaplasia in chronic cholecystitis, 10-20
vessels/ field in severe dysplasia and 15-30 vessels / field
in gall bladder carcinoma [1]. This study has been
undertaken to assess the proliferative activity and
microvascular density associated with lesions like
hyperplasia, metaplasia, dysplasia and malignant lesions
in cholecystectomy specimen received in our centre by
immunohistochemical studies [9].

OBJECTIVES

To study the  histomorphology  of
cholecystectomy specimens by assessing and comparing
the proliferative activity (Ki67) and the microvascular
density (CD34) in specimens with metaplasia, dysplasia
and malignancy.

MATERIALS AND METHODS

It is a Hospital based cross sectional study
conducted in department of Pathology, Regional Institute
of Medical Sciences, Imphal, Manipur for two years
from October 2017 to September 2019. All
Cholecystectomy specimens received showing features
of metaplasia, dysplasia and malignancy are included in
the study. Autolysed samples, treated cases of
gallbladder carcinoma with history of radiotherapy or
Chemotherapy are excluded from the study. The study
variables also include age, sex and ethnicity.
Representatives sections are taken from the formolsaline
fixed specimen, processed and stained with
haematoxylin and eosin as per standard protocol.
Immunostaining of the sections done with Ki 67 and

CD34 (monoclonal mouse antibody against Ki 67 and
CD34, master diagnostic). Both positive and negative
control taken and results are interpreted both
qualitatively and quantitatively. Ki67: Positive control -
mature lymphocytes.

Negative control - primary antibody omitted
sample. Grading carried out according to the following
criteria: Qualitative scoring: Score 0, 1+, 2+, 3+ as no
staining, mild staining, moderate staining and intense
staining respectively. Quantitative scoring: Score 0, 1+,
2+, 3+ as no staining, <10%, 10-50%, >50%
respectively. CD34: Positive control - Capillary
endothelial cells. Negative control -Primary antibody
omitted sample. Grading will be carried out according to
the following criteria: Qualitative scoring of CD34; 0,
1+, 2+ as negative, regionally positive and diffusely
positive respectively. Quantitative scoring of CD34: 0,
1+, 2+ as <10%,10-50%, >50% respectively.
Microvascular density (MVD) will be assessed as
number of CD34 positive vessels / 5 representative fields
will be taken as mean. Ethical clearance taken from
institutional ethical committee. Statistical Analysis done
using SPSS IBM VERS.21. Descriptive statistics, mean
T-test and chi square test was used to find the association
between relevant variables.

RESULTS AND OBSERVATIONS

A total of 150 cholecystectomy specimens with
an age range of 8 to 60 years are included in the study.
Male to female ratio is 1:9. The most common non
malignant lesion is found to be chronic cholecystitis with
gall stones sent together with specimen in 81 cases.
Gallbladder carcinoma seen more commonly in females.

Table 1: Age and gender wise distribution of cases

Age range | Male | Female | Percentage of total cases (n=150)
(years)

10 -20 0 3 2%

20 -30 2 18 13.4%

30-40 5 28 22%

40 -50 6 39 30%

50 — 60 1 41 28%

6070 1 6 4.6%

The gall bladder diseases are seen mainly in the 4™ to 6™ decade of life.

The following table shows distribution of cases according to diagnosis.

Table 2: Distribution of cases according to the diagnosis

SN TYPE No of cases %
(n=150)
1 Malignant cases
Adenocarcinoma(moderately differentiated) 02 1.3%
2 Premalignant and malignant like lesions:
Dysplasia 2 1.3%
metaplasia 10 6.7%
3 Chronic cholecystitis without 136 72.7%
premalignant lesions
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The following table shows Ki-67 quantitative
expression levels in different groups. Maximum
quantitative scoring of >50% is seen in the carcinoma
cases.

The most common type is found to be
adenocarcinoma NOS, moderately differentiated. and
peak incidence is seen in 51 to 60 years of age with mean
age of 41.9 years +/-14.9 years. The two cases of gall
bladder carcinoma are seen both in female.

Table 3: Ki-67 quantitative expression levels in different groups

SN | Group Ki-67 expression
<10% | 10-50% | >50%
1 Carcinoma 0 0 2
2 Metaplasia 4 6 0
3 Dysplasia 0 2 0
4 Without premalignant lesions | 134 2 0
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Figure 1: proliferative activity as shown by Ki 67 staining in metaplastic, dysplastic and carcinoma (a, b, c)
The following table shows Quantitative scoring of CD34 for the different groups.

Table 4: Quantitative scoring of CD34 for the different groups

SN Group Total no of cases | CD34 quantitative scoring
n=150 <10% | 10-50% | >50%
1 Carcinoma 2 0 0 2
2 Metaplasia 10 0 0 10
3 Dysplasia 2 0 0 2
4 Without premalignant lesions 136 0 110 26

The following table shows MVD calculated as a mean of the number of CD34 positive vessels /5 representative fields.

Table 5: MVD in various categories

SN Group 2-9 vessels 10-15 16 -20 21-25 26-30 | >31
/ field vessels / field | vessels / field | vessels/ field

1 Carcinoma 0 0 0 1 0 1

2 Metaplasia 1 5 4 0 0 0

3 Dysplasia 0 0 0 2 0 0

4 Without premalignant changes 107 24

A
Figure 2: MVD as shown by CD34 staining in metaplasia, dysplasia & carcinoma (a, b, c)
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DiscussION

Ki-67 is a proliferative marker which is a
nuclear protein expressed in all cell cycle phase except
GO and early G1 phase. Ki-67 has a prognostic value in
different tumour types and is reliable and accurate in
assessing the growth fraction of neoplasms [10,11].
CD34 is used in this study to assess the microvascular
density proliferation. In our study the most common age
range of dysplasia and carcinoma was found to be
between 51 and 60 years of age [10]. There is female
preponderance as seen in other studies [11]. The mean
age was found to be 41.9 +/- 14.9 years in our study.
Male to female ratio was found to be 1: 9.

In this study, the Ki67 score increased from less than
10% in simple cholecystitis cases to between 10 and 50%
in metaplastic and dysplastic cases. In carcinoma cases,
the score increased to more than 50%. These findings are
comparable to other studies. Stancu M et al., [10] found
that the Ki67 score increased from 10% in simple chronic
cholecystitis to 20% in severe dysplastic associated
lesions up until 90% in carcinoma. They also found that
the MVD (microvascular density) was 5-9 vessels in
areas adjacent to pyloric metaplasia and 10 -20 vessels in
severe dysplastic areas and 15 -30 vessels in carcinoma
cases. In our study the MVD was found to be between 10
-20 in metaplastic cases and 15 to 25 vessels in dysplastic
cases and in carcinoma cases it was found that one case
had MVD 20-25 and another 30 to40 vessels /field.

Pin our study increased Ki67 positivity was
seen in the carcinoma cases compared to the other
metaplastic and dysplastic cases. The dysplastic cases
also showed increased Ki67 positivity in comparision to
the metaplastic cases but still lesser than the carcinoma
cases. Thus Ki67 score in our study suggest that it
gradually increased with increase in the metaplasia
dysplasia carcinoma sequence. Also in our study with
increase in the age, the Ki67 scoring also increased with
metaplastic and dysplastic changes and more so in
carcinoma cases. This suggest that the age is also a factor
towards progression to gallbladder carcinoma [11-13].

CD34 quantitative score gradually increase
with increase in the metaplasia dysplasia carcinoma
sequence in our study, this finding is similar with other
study Stancu M et al., [10,14]. However the quantitave
score was increased in all the categories: metaplastic,
dysplastic and carcinoma cases. So CD34 quantitative
score alone as a measure in the metaplasia dysplasia
carcinoma sequence is not satisfactory Artico M et al.,
[15]. However microvascular density (MVD) calculated
as the number of vessels per high power field stained
with CD34 as an average of five fields in representative
areas such as areas adjacent to metaplasia or dysplasia or
carcinoma definitely increased with increase in the grade
in the sequence from metaplasia, dysplasia and
carcinoma %4, The MVD in carcinoma cases was more
than 30 vessels in both carcinoma cases and 20 to 25

vessels /field in dysplastic cases comparable to the study
by Stancu M et al., [10].

CONCLUSION

Immunohistochemical expression of Ki67 and
CD34 measured as quantitative score and microvascular
density (MVD) correlate with the grade of the lesion and
increases in expression with the maximum expression
seen in carcinoma cases. This study strongly indicates
the metaplasia, dysplasia carcinoma sequence in the
pathogenesis of gallbladder carcinoma as the most
probable sequence of events in the pathogenesis. Ki67
and CD34 (as a marker for MVD) has a potential role in
the early detection of gallbladder carcinoma and together
can help in confirming cases of gallbladder carcinoma
and  premalignant  lesions along  with the
histomorphological study.
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