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ABSTRACT

Objective: To evaluate the significance of vimentin expression in cervical carcinoma and correlate it with various prognostic factors like tumor
size, tumor type, histological grade, lymph node status and Ki-67 status. Material and Methods: The Prospective study was carried out in the
Department of Pathology of SRMS IMS, Bareilly over a period of 1.5 years from March 2021 to August 2022.Fifty histologically confirmed
cervical carcinoma cases were included. The expression of vimentin and Ki67 proteins in cervical carcinoma tissues were assessed using
immunohistochemical method. Correlations between vimentin expression with clinicopathological features and Ki67 status were analyzed .
Results: Among 50 cases studied, maximum number of patients were diagnosed as squamous cell carcinoma(84%) and rest as adenocarcinoma
(16%).Vimentin expression was positive in 28.6% cases of squamous cell carcinoma and 37.5% cases of adenocarcinoma. High Ki67 index was
seen in 66.6% cases of SCC and 62.5% cases of adenocarcinoma. No significant correlation was found between vimentin expression and various
clinicopathological features like age, tumor size, tumor type, histological grade, lymph node status and clinical stage. However,there was a weak
correlation between the expression of vimentin and Ki67status.Conclusion: Our findings do not suggest a possible role of Vimentin expression in
progression and prognosis of cervical cancer.
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INTRODUCTION

Carcinoma of cervix is the fourth most common cancer in women all
over the world with an estimated 5,70,000 new cases in 2018'. It
represents 6.6% of all female cancers. In India, incidence of cervical
cancer is 14% among all cancers occurring in women® & the latest
clinical data show that the incidence of cervical cancer in young
women is increasing year by year’ It remains a leading cause of cancer
death inspite of screening and vaccination®.

The most common histological subtype of cervical cancer is
Squamous cell carcinoma(SCC) which accounts for approximately
80% of cases'. More than 90% of cervical carcinoma contain DNA
sequences of specific Human Papilloma Virus(HPV) types, especially
HPV 16and HPV 18"

The second most common tumor type is adenocarcinoma which
accounts for 15% cases, and it arises from a precursor lesion called
adenocarcinoma in situ. Rarely, Adenosquamous and neuroendocrine
carcil?oma are found in cervix which account for the remaining 5% of
cases

The majority of women with invasive SCC are diagnosed in their mid-
40s or 50s;however,cervical carcinoma can occur at almost any age
between 17 and 90 years’.

High-risk HPV are by far the most important factor in the development
of cervical cancer'. Other risk factors associated with cervical cancer
are presence of clinical genital warts, early marriage, repeated
childbirth, woman having multiple sexual partners ,increased duration
of usage of oral contraceptive pill, which is high in oestrogen, poor
genital hygiene, immunodeficiency and smoking™.

Cancer invasion and metastasis are associated with a physiological
process, epithelial -mesenchymal transition(EMT)*". The loss of
epithelial phenotype & gaining of mesenchymal properties enable
cancer cells to spread to distant organs of the body at a much faster
pace.

EMT has been classified into three categories: type I, type II, type

11" Type I occurs during embryogenesis. Type 11 is associated with
the wound healing’. Type 11l is a pathophysiological adaptation of the
process and is closely associated with progression of neoplasia
occurring in cells containing certain epigenetic and genetic changes”
" These changes, notably affect oncogenes and tumor suppressor
gene'.

Vimentin has been described as a canonical biomarker for EMT. Itis a
type Il intermediate filament that is found in the mesenchymal cells of
various types of tissues during their developmental stages and that
maintains cell and tissue integrity' Expression of vimentin helps in
evaluating its role in the development and progression of human
cancers

Various recent studies have demonstrated association of vimentin with
cancer invasion and poor prognosis in numerous type of cancers

Expression of the Ki-67 protein (pKi67) is associated with the
proliferative activity of intrinsic cell populations in malignant tumors,
allowing it to be used as marker of tumor aggressiveness. It is an
established prognostic and predictive indicator for the assessment of
biopsies from patients with cancer.

This study was conducted to detect vimentin expression in cervical
carcinoma by immunohistochemical method and to correlate it with
clinicopathological factors like tumor size, tumor type, histological
grade, lymph node status and Ki-67 status.

MATERIALAND METHODS

The study was carried out in the Department of Pathology of SRMS
IMS, Bareilly over a period of 1.5 years from March 2012 to August
2022.The study population included 50 histopathologically confirmed
specimens of cervical carcinoma. These specimens were received in
pathology lab from the department of obstetrics and gynecology in
10% formalin. After adequate fixation for 12-24 hours, sections were
taken and were submitted for routine processing, followed by paratfin
embedding.

3-4 microns thick sections were cut and stained with H&E
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(Hematoxylin and Eosin). Two more sections from representative
blocks were cut for IHC evaluation, one each for Ki67 and Vimentin
markers.

The tumor was classified and graded according to WHO criteria.
Various histopathological features like tumor size, tumor type, tumor
grade, clinical stage, lymph node status, presence, or absence of
lympho-vascular invasion etc were recorded wherever possible.

Case Selection Criteria

Inclusion Criteria

Cervical biopsies and resected hysterectomy specimens histologically
proven to be cervical carcinoma.

Exclusion Criteria

» Inadequate tissue

*  Poorly fixed/autolyzed tissue

» Nonneoplastic cervical lesions

Immunohistochemical Staining Method

Histological sections (3pum thickness) were dewaxed in xylene and
rehydrated in graded alcohols. Sections were then washed with water
and antigen retrieval was done using pressure cooking, by heating at
110°C, 3 times for 10 minutes each. Slides were then cooled for halfan
hour. Staining was done in humid chamber using thermoscientific kit
and the reagents supplied with the kit. In brief, sections were first
washed with TBS and then incubated with 3% hydrogen peroxide to
block endogenous peroxidase followed by washing with the supplied
buffer. Then Slides were incubated with UltraVisionProtein Block for
10 minutes followed by incubation with primary antibodies (Ki-67
Rabbit Monoclonal Antibody and Vimentin Ab-2) for 1 hour followed
by washing with TBS. Incubation with Primary Antibody Amplifier
was done for 15 minutes. Slides were again washed with buffer and
then incubated with HRP Polymer Quanto for 10 minutes.
Subsequently slides were washed with buffer and distilled water.
Tissue staining was visualised with a DAB Substrate chromogen
solution. Slides were counterstained with haematoxylin, dehydrated,
washed, and mounted. Both positive and negative controls were ran
simultaneously.

Evaluation Of Vimentin Expression

The expression of vimentin was considered positive if >10% tumor
cells showed distinct yellow brown or brown granular cytoplasmic
immunoreactivity.

Three highly marked fields were selected and considered for
evaluation.

The scoring was based on the percentage of stained cells. It was
divided into three groups:

1=11-40% tumor cells positive

2=41-75% tumor cells positive

3=2>76% tumor cells positive

Evaluation Of Ki-67 Expression
Positive Ki-67 is defined as the presence of yellow brown or brown
nuclear staining in >10% tumor cells.

The sections stained for Ki-67 proliferation index were evaluated
using scores from 1 to 3.

1="low proliferation, thatis 10-15% positive cells

2= intermediate proliferation, thatis 16-30% positive cells

3= high proliferation, that is more than 30% positive cells

Statistical Analysis

Relationship between Ki-67,Vimentin expression and the patients
clinicopathological features were then analyzed in MS Excel. P values
were calculated using Fisher's Exact test and T test (95% confidence
interval for significance; tool used: data analysis in MS Excel). Chi
Square Values calculated using Chi test (Tool used: MS Excel).

RESULTS
In the present study a total of 50 cases were studied with the patient age
ranged from 51-60 years with a mean age of 55 years.

Most common presenting complaint was bleeding per vaginum (36%)
followed by postmenopausal bleeding (30%) .

Maximum number of patients were diagnosed as SCC(84%) and rest
as Adenocarcinoma(16%).

Thirty-nine cases(92.8%) of SCC cases were graded as moderately
differentiated, one(2.4%) as well differentiated and two(4.8%) as
poorly differentiated.

Two cases of adenocarcinoma were graded as poorly differentiated.
Moderately and well differentiated cases were three (37.5%) each.

Vimentin expression in SCC was positive in 28.6% cases and negative
in 71.4% cases while Vimentin expression in Adenocarcinoma was
positive in 37.5% cases and negative in 62.5% cases.

Vimentin scores in SCC were Score 1(12% cases),Score 2 (9.5 %
cases) and Score 3 (7.1% cases) whereas Vimentin scores in
adenocarcinoma were Score 1(25% cases),Score 2 (12.5% cases) and
Score 3(12.5% cases).

Thirty-seven(88%) cases showed positive Ki67 expression in SCC and
7(87.5%) cases showed positive Ki67 expression in Adenocarcinoma.
High Ki67 index (score 3) was seen in most of the cases[ SCC(66.6%)
and Adenocarcinoma(62.5%) cases.

Most common clinical stage was stage IIB in SCC while Clinical
staging was available only in two cases of adenocarcinoma with one
case of stage IIB and other of stage I1IB.

There was statistically no significant correlation between vimentin
expression and various clinicopathological features like age, tumor
size, tumor type, histological grade, lymph node status and clinical
stage.

There was a weak correlation between the expression of vimentin and
Ki67.

Table 1. Expression Of Vimentin With Clinicopathological
Features

S.N | Clinicopathological | No. of | Vimentin P value
o. Feature cases
Negative |Positive
1 Age 31—=50years |17 12(71%) |5(29%) |0.948*
51—70 years |31 23(74%) |8(26%)
71—80 years |2 0(0%) 2(100%)
2 Tumor size <5.5cm|30 23(77%) |7(23%) |0.528*
[15.5cm |20 13(65%) |7(35%)
3 Tumor type SCC |42 30(71%) |12(29%) |0.613*
Adenocarcinoma 8 5(63%) |3(8%)
4 Tumor grade in SCC |1 1(100%) |0(0%) |0.524*
WD
MD 39 27(69%) |12(31%)
PD 2 2(100%) |0(0%)
5 Tumor grade in 2(67%) |1(33%) |0.714%**
adenocarcinoma
WD 3
MD 3 2(67%) |1(33%)
PD 2 1(50%) | 1(50%)
6 FIGO Stage in SCC 1(100%) |0(0%) |0.489*
1B3 1
A 1 1(100%) |0(0%)
1IA2 5 2(40%) |3(60%)
1B 9 8(89%) |1(11%)
IIA 4 3(75%) |1(25%)
1B 5 5(100%) |0(0%)
1IC 1 0(0%) 1(100%)
IVA 2 2(100%) |0
IVB 1 1(100%) |0
7. |FIGO Staging in 1 1(100%) |0 NA
Adenocarcinoma
1B
1B 1 1(100%) |0

WD-Well differentiated, MD-Moderately differentiated, PD-Poorly
differentiated
*Pearson's chi-squared test, **Fisher's exact test
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Ki67 & Vimentin Score Correlation
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Figure 1. Correlation Between Vimentin And Ki-67 Expression

Figure 1 shows a weak correlation between Vimentin expression and
Ki67.(R*=0.0093)
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Figure 5.ki-67 Expression (score 1) 40x
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Figure 6.ki-67 Expression (score 2) 40x

Figure 7.ki-67 Expression (score 3) 40x

DISCUSSION

Cervical cancer is the fourth most common cancer after breast,
colorectal, and lung cancer in women. According to GLOBOCAN
2012 statistics, there were an estimated 266,000 deaths from cervical
cancer l\;vorldwide in 2012, accounting for 7.5% of all female cancer
deaths.

Even with best available therapies, many patients die due to
metastasis or other consequences of cervical cancer."Exact reason of
development and progression of cervical carcinoma is not well known.

The hyperexpression of vimentin during the EMT event seems to
promote greater stabilization and a greater cellular migration,
increasing the invasive capacity of the cells, this characteristic leads to
aworse prognosis for tumors(Phua etal.” Satelliand 1i.").

The unusual expression of vimentin during reactivation of the EMT
program in the invasion and metastasis process has already been
investigated in several human tumors like bladder cancer’ ,vulvar
carcinoma'’,prostate cancer'*and colorectal cancer".

In cervical cancer, only few studies have been done so far to evaluate
the association of vimentin expression with prognostic aspects of
tumors.

Assessment of Ki-67 protein expression by IHC is regarded as reliable
method to reflect the activity of cell proliferation. A lot of studies
displayed that Ki-67 was highly expressed in a variety of
gynecological malignant tumors such as ovarian cancer, endometrial
cancer, and breast cancer , and was related to tumor occurrence,
progression, invasion, and metastasis intimately(Kilickap™ et
al.. Kucukyoz etal.,Shevra®etal.).

Combined expression of Vimentin and Ki-67 in the postoperative
pathological diagnosis is of great importance for judging the
histological behavior of cervical carcinoma patient prognosis .

In the present study, maximum patients were in the age group of 51 to
60 years, with a mean age of 55 years. S.Aswathy et al.”. Wrightet al”
,Crammeret al” ,Raoetal”’, Wahietal™ L Jiaying et al’and RK Naveen
etal found similar distribution in their studies.

The most common presenting symptom of cervical cancer in our study
was bleeding per vaginum. Post-menopausal bleeding was observed as
the next common presenting feature. S.Madhutandra et al*’revealed
similar result.SL van Schalkwyk et al’'found offensive vaginal
discharge as most common symptom and AD Mwaka et al* found
intermenstrual bleeding as common presenting complaint.

Majority of the cases(84%) in our study were squamous cell
carcinoma. Only 8 cases(16%) of adenocarcinoma cervix were noted.
This is in accordance with the findings of Boschetal”, W.Megetal™,
FC Santana etal.” and B.Sine et al.” who got similar results.

Cases of adenocarcinoma have also increased over time in relative
distribution as compared to squamous cell carcinoma in developed
countries. Possible reason includes increased prevalence of
adenocarcinoma risk factors such as obesity, nulliparity or HPV 18"

In our study most of the cases of SCC were graded as moderately
differentiated. MDC Young et al™ and E.Ancuta et al”also showed
similar results, whereas RK Naveen et al , E.Nazik et al”*,Y.Jian-qin et
al”,CR Hunt et al *'and Suo et al*” found most of the cases to be poorly
differentiated.

In the present study the cases of Adenocarcinoma were almost equally
distributed among the three grades. This could be due to only few
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number of cases of adenocarcinoma.

In present study vimentin expression was present in only 28.6% of the
SCC cases. Similar result was shown by L.Jiaying et al’, F.C Santana et
al¥and C R Hunt et al*'.;whereas MDC Yong et al” Y.Jian-qin et al”
and E.Nazik et al” found vimentin to be positive in higher number of
cases constituting 87%, 75% and 40% of cases respectively.

Expression of vimentin in cases diagnosed as adenocarcinoma was
negative in 62.5% cases. Similar result was shown by F.C Santana et
al®(77%),C.R Hunt et al'(80%) and L.Jiaying’(75%).

Present study revealed positive expression of Ki67 in 88% cases of
squamous cell carcinoma and 87.5% cases of adenocarcinoma. This
was in concordance with the studies conducted by Y.Jian-qin et
al®(100%),H.Jitti et al*(81.3%),K.Kanjana et al’(91.3%),S.Qin et al’
(95.2%)and LI Peng-li etal’(100%).

In the present study a weak correlation was observed between vimentin
expression and Ki67 status whereas Y.Jian-qin et al” in their study
found a significant positive correlation between vimentin and Ki67
expression. On the other hand, L.Jiaying et al’ found a negative
correlation between vimentin and Ki67 expression.

The difference between these findings can be due to different
distribution of grades ofthe  cancer in these studies.

The number of poorly differentiated cases in our study was 8%, in the
study done by L.Jiaying et al.’ ,the cases were 16.9% whereas in the
study done by Y.Jian-gin et al” ,the poorly differentiated cases were
49.1%.

Possible reason for this weak correlation in our study could be
explained in accordance with a study which has reported that cancer
stem cells with increased CD44(cell surface adhesion receptor)
expression tend to form the negative feedback machinery in terms of
oxidative stress-induced Wnt/beta-catenin signal transduction. This
negative feedback regulation is exerted by upregulated
CD44/Vimentin expression which may be partially responsible for the
inverfed expression pattern between CD44/Vimentin and Ki67/c-
Myc.

Another possible reason could be an observation made by Y Jian-qin
et al. in their study that epithelial-mesenchymal transition tends to
appear in poorly differentiated cervical squamous cell
carcinoma®.Even RK Naveen et al. also found that the expression of
vimentin increased with an increase in the histological grade of the
carcinoma cervix.

Clinical stage is a consistent prognostic factor for survival in all
cervical carcinoma patients. The survival rates decrease with
advancing stage”’.

In the present study clinical staging of tumor was available in 31 cases.
Out of which stage IIB was commonest. E.Ancuta et al” revealed
similar result whereas MDC Yong et al®, L.Jiaying ® and Y.Jian-qin et
al”reported stage I as the most common stage.LI Peng li et al‘reported
equal cases of stage I and II and H.Jitti et al” reported stage Ibl as the
commonest stage.

Present study also demonstrated that statistically there was no
correlation found between vimentin expression with various
clinicopathological features like age, tumor size, tumor type and tumor
grade. This is in accordance with the study conducted by F.C Santana et
al*whereas MDC.Young et al. found the degree of vimentin
expression to be significantly correlated with histological grade, nodal
metastasis , recurrence and survival in cervical squamous cell
carcinoma™.

L.Jiaying et al’. found that vimentin protein expression is strongly
associated with the onset age, lymph node metastasis, lymphatic
invasion, Ki-67 staining, recurrence, and survival in cervical cancer
patients.

Various recent studies have also demonstrated association of vimentin
with cancer invasion and poor prognosis in other type of cancers like
breast, thyroid, lung, pancreas etc.( MHS Chen et al.”, M Dauphin et
al.*, H.Jin etal.”, A Handra-Luca et al.”, Y.Nami et al.”’, Hemalatha et

al.”, Cristina Marianaetal.”, S.Yin et al.”)

This study had several limitations like small number of cases were
included. The specimen comprised mainly biopsies and lymph nodes
were not submitted. Lymphovascular invasion could not be
ascertained in most of the cases and Clinical staging was available in
only thirty-one cases.

To conclude, the current findings do not suggest a possible role of
Vimentin in progression and prognosis of cervical cancer. However,
our study is limited by smaller number of cases and lack of availability
of clinical staging in all the cases. As discussed earlier many studies
done in tumors like breast, thyroid and pancreas have found
immunoexpression of vimentin related to tumor grade and prognosis.
But very scanty data is available on role of vimentin in cervical cancer.
Hence, more detailed studies are required to establish the role of
Vimentin as a prognostic factor in carcinoma cervix.
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