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Introduction: Uterine cervical cancer is one of the commonest malignancies worldwide. Squamous cell carcinoma of the cervix is 
a common gynecological malignancy. Genomic integration of human papilloma virus (HPV) oncogenes can disrupt several cellular 
proteins such as down regulation of E-cadherin and up regulation of vimentin, these steps are critical in epithelial-mesenchymal 
transition (EMT). Accordingly, we evaluated the expression of both E-cadherin and vimentin in squamous cell carcinoma of uterine 
cervix and correlated their expression with the histological grades of carcinoma.
Material and Methods: In this study, a total of 54 cases of squamous cell carcinoma of uterine cervix were taken. 10 cases of non-
neoplastic cervix were taken as control. Tumor grade was assigned based on histopathological diagnosis. E-cadherin and vimentin 
expression were determined by immunohistochemical staining. The obtained results were analyzed and evaluated using Spearman’s 
statistical test (SPSS version 20).
Results: The present study included 3 cases of well differentiated squamous cell carcinoma (5.55%), 42 cases were moderately 
differentiated (77.77%) and 9 cases were poorly differentiated (16.66%). Out of the 54 cases, 23 cases (42.59%) exhibited strong 
E-cadherin pattern, 17 cases (31.48%) exhibited weak and homogeneous pattern and 14 cases (25.92%) revealed heterogeneous 
pattern. Negative expression for vimentin was found among 20 cases (37.03%), weakly positive expression was found among 20 
cases (37.03%), 13 cases (24.07%) were detected with positive expression and only 1 case (1.85%) was found with strongly positive 
expression. Correlation of expression of E-cadherin and vimentin with grading/differentiation of carcinoma was statistically non-
significant. (p value = 0.702 and 0.1973 respectively). 

Conclusion: The expression of E-cadherin and vimentin were found to be two useful indicators of EMT and their association with 
tumor histologic grade provide clinicians more information regarding tumor aggressiveness.

Cancer of the uterine cervix is the second leading cause of can-
cer death in women worldwide with an estimated 5,30,000 new 
cases and 2,70,000 deaths [1]. In India, according to the recent 
ICMR (Indian Council of Medical Research) publication, cervical 
cancer is the second most common cancer in women after breast 
cancer, based on urban population based registries, although 
in certain registries such as the Chennai registry, it is still the 
most common cancer. Current estimates indicate that every year 
1,32,082 women are diagnosed with cervical cancer and 74,118 
die from this disease in India alone [2].

Cervical cancer typically develops from precancerous lesions. 
The major risk factors for carcinoma cervix include viral infections 
(HPV-16 and 18, HIV, HSV) as well as early onset of sexual activity, 
multiple sexual partners or engaging in sexual activity with pro-
miscuous men and history of sexually transmitted infections. 

HPV DNA is detected by hybridization techniques in approxi-
mately 85% of cervical cancers and in approximately 90% of cervi-
cal condylomas a and pre-cancerous lesions. The two critical HPV 
oncoproteins involved in genomic integration are HPV E6 and E7 
which interact with the tumor suppressor genes, p53 and pRB (ret-
inoblastoma protein) respectively, both of which are key molecules 
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The present prospective study was conducted in the Depart-
ment of Pathology, Pt. B. D. Sharma, PGIMS, Rohtak over the period 
of two years. The study group comprised of 54 cases of squamous 
cell carcinoma of uterine cervix while 10 cases of non-neoplastic 
cervix were taken as control. Inadequate biopsies were excluded. 
Brief clinical data was noted from the case records which included 
age, presenting symptoms, per speculum findings, and clinical di-
agnosis.

Material and Methods
Case selection

The cervical tissue specimens were fixed in 10% formalin, 
paraffin‑embedded, sectioned and standard H and E stained sec-
tions were studied under light microscope and classified into be-
nign and malignant lesions. The cases of cervical carcinoma were 
histologically graded as well differentiated (WDSCC), moderately 
differentiated (MDSCC) and poorly differentiated squamous cell 
carcinoma (PDSCC) [6].

Morphological evaluation

The final immune reactive score was determined by multiplying 
the intensity scores with the extent of positivity scores of stained 
cells, with the minimum score of 0 and a maximum score of 12. The 
final score was evaluated as 0 ‑1 (Negative), 2 ‑ 3 (Weakly Positive), 
4 - 7 (Positive), 8 - 12 (Strongly Positive).

A descriptive study was carried out for all the variables included 
in the study. The data was entered and coded in MS Excel spread-
sheet. The data was analyzed using SPSS (Statistical Package for So-
cial Sciences) software version 20.0 for windows. Chi-square test 
and Spearman's co‑relation co‑efficient was used for determining 
associations and comparisons between various variables. P-value 
<0.05 was accepted as statistically significant.

Statistical analysis

in cell cycle control [3]. One of the consequences of this viral cel-
lular protein interplay is the up-regulation of vimentin which is a 
protein encoded by the VIM gene and down regulation of E- cad-
herin which is a trans-membrane calcium dependent adhesion 
protein. 

E‑Cadherin has emerged as a specific bio‑marker of carcino-
genesis and tumor progression. In squamous epithelium, E-cad-
herin constitute the intercellular adhesion zone that defines tissue 
architecture and differentiation. The functional loss of E-Cadherin 
is well established in epithelial-to-mesenchymal transition in 
squamous cell carcinoma of uterine cervix by many studies in re-
cent past. Indeed, down regulation of E-cadherin is frequently as-
sociated with strong invasive tendencies and can be considered a 
classical marker of poor prognosis [4].

Vimentin is a type III intermediate filament (IF) protein that 
is often used as a marker of mesenchymally derived cells or cells 
undergoing EMT during both normal development and metastatic 
progression [5].

In our study, we attempted to evaluate the expression of both 
E-cadherin and vimentin in squamous cell carcinoma of uterine 
cervix and correlated their expression with the histological grades 
of carcinoma. This study will be helpful in improving our under-
standing in role of these molecules in the biology of cervical car-
cinogenesis.

IHC profile of the tumor was accessed by subjecting one sec-
tion each from a representative block of the tumor to E-cadherin 
and vimentin. IHC was performed on 4 µm thick sections from 
10% formalin‑fixed paraffin‑embedded specimens, according to 
the streptoavidin-biotin immunoperoxidase technique (Dako-cy-
tomation). Multiple slides were evaluated, and ideal section was 

Immunohistochemical (IHC) analysis

used IHC staining. Positive and negative control were run simulta-
neously. Strong brown nuclear immunoreactivity was considered 
as positive staining.

E-cadherin with either membranous or cytoplasmic immuno-
express ion was evaluated qualitatively rather than semi-quantita-
tively as three patterns as follows [7]:

1. Strong (S) pattern: E-cadherin staining pattern in almost all 
tumor cells (> 95%) is as strong as in the normal epithelial 
cells. 

2. Weak and homogeneous (W and H) pattern: All tumor cells 
are uniformly stained but more weakly expressed than in 
the normal squamous epithelium. 

3. Heterogeneous (HEG) pattern: The intensity of E-cadherin 
staining differs from cell to cell and the cells without im-
munostaining are included.

Vimentin expression is cytoplasmic. The positive expression 
of vimentin was defined as presence of yellow and brown yellow 
granules in tumor cytoplasm. The final score was calculated using 
semi-quantitative method based on staining intensity and the per-
centage of positive cells [8].

Scoring based on intensity of expression. 
• 0: Colorless 
• 1: Light Yellow 
• 2: Brown Yellow 
• 3: Dark Brown.

• 0: Negative
• 1: ≤ 10% 
• 2: 11 to 40%
• 3: 41 to 75% 
• 4: ≥76%.

Scoring based on intensity of expression. 

A total of 64 cases were taken including 54 cases of squamous 
cell carcinoma uterine cervix and 10 cases of non-neoplastic cervix 
as control. Patients of carcinoma cervix were in the age range of 26 
to 85 years with mean age of 54.09 ± 1.56 years. It was observed 

Results
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Out of 54 carcinoma cases, maximum number of cases i.e. 24 
(44.44%) presented with bleeding per vaginum and on per specu-
lum examination, maximum number of cases i.e. 22 (40.74%) pre-
sented with growth on cervix. Distribution of cases according to 
presenting symptoms and signs are shown in figure 1 and 2.

that maximum number of cases (10 each) were in the age group 
of 46 - 50 and 56 - 60 years forming 18.51% of the study group 
respectively  (Table 1).

Age Group (Years) No. of Cases Percentage (%)
26-30 01 1.85
31-35 03 5.55
36-40 03 5.55
41-45 08 14.81
46-50 10 18.51
51-55 06 11.11
56-60 10 18.51
61-65 07 12.96
66-70 04 7.40
71-75 01 1.85
76-80 00 0.00
81-85 01 1.85
Total 54 100
Mean ± S.D. (Years) 54.09±1.56

Table  1: Distribution of cases according to age of patients (n=54).

IHC Expression / Final Score WDSCC MDSCC PDSCC Total Percentage (%) p-Value
E-Cadherin Strong(s) 01 19 3 23 42.59 Chi square = 2.186

p = 0.702Weak and Homogeneous  
(W and H)

01 14 02 17 31.48

Hetrogeneous (Heg) 01 09 04 14 25.92
Total 03 42 09 54 100

Vimentin 0 - 1 01 16 03 20 37.03 Chi square = 8.599

p = 0.19732 – 3 01 18 01 20 37.03
4 - 7 01 08 04 13 24.07

8 00 00 01 01 1.85
Total 03 42 09 54 100

Figure 1: Distribution of cases according to  
presenting symptoms.

Figure 2: Distribution of cases according to presenting signs.

Tumor grade was assigned based on histopathological diagno-
sis, which included 3 cases of WDSCC (5.55%), 42 cases of MDSCC 
(77.77%) and 9 cases of PDSCC (16.66%). 

Expression of E-cadherin and vimentin and their correla-
tion with grading/differentiation of squamous cell carcinoma are 
shown in Table 2 and figure 3, 4 and 5.

Table 2: Expression of E-cadherin and Vimentin and correlation with grading/differentiation of squamous cell carcinoma.

Figure 3: Well differentiated squamous cell carcinoma (H and 
E 40x) with strong E-Cadherin immunoreactivity and weakly posi-

tive Vimentin immunoreactivity- Score: 2 (IHC; 100x).

Figure 4: Moderately differentiated squamous cell carcinoma 
(H and E 40x) with weak and homogeneous E-Cadherin  

immunoreactivity and positive Vimentin immunoreactivity-  
Score 6 (IHC; 100x).
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Figure 5: Poorly differentiated squamous cell carcinoma  
(H and E 200x) with heterogeneous E-Cadherin  

immunoreactivity and strongly positive Vimentin 
 immunoreactivity - Score 12 (IHC; 200x).

Out of 54 cases, strong expression of E-cadherin was found in 
23 cases (42.59%). Out of these 23 cases strong expression of E-
cadherin was found in 1 case of WDSCC, 19 cases of MDSCC and 3 
cases of PDSCC. Out of 54 cases, weak and homogeneous (W and 
H) expression was found in 17 cases (31.48%). Out of these 17 
cases, weak and homogeneous expression was detected in 1 case 
of WDSCC, 14 cases of MDSCC and 2 cases of PDSCC. A total of 14 
cases (25.92%) present with heterogeneous expression. Out of 
these 14 cases, heterogeneous expression was detected in 1 case 
of WDSCC, 9 cases of MDSCC and 4 cases of PDSCC. This shows 
that the correlation of expression of E-cadherin with grading / dif-
ferentiation of carcinoma is statistically non‑significant. (p value 
= 0.702).

E-cadherin immunoexpress ion

Negative expression (final score of 0 ‑ 1) with vimentin was 
found in 20 cases (37.03%) of squamous cell carcinoma. Out of 
these 20 cases, 1 case was of WDSCC, 16 cases were of MDSCC and 
3 cases of PDSCC. Weakly positive (score of 2 - 3) expression was 
detected in 20 cases (37.03%) of squamous cell carcinoma. Out of 
these 20 cases, a maximum of 18 cases were of MDSCC, 1 case of 
WDSCC and 1 case of PDSCC. 13 cases (24.07%)of carcinoma show 
positivity with vimentin (score of 4 - 7), out of which maximum no 
of cases (8) were of MDSCC type, 4 of PDSCC and 1 of WDSCC. Out 
of 54 cases of carcinoma, only 1case (1.85%) show strong positiv-
ity with vimentin (score of ≥ 8) and this case was of PDSCC type. 
No case of WDSCC and MDSCC show strong positivity (Score of ≥ 
8) with vimentin. This shows that the correlation of expression of 
Vimentin with grading / differentiation of carcinoma is statisti-
cally non‑significant. (p value = 0.1973).

We also observed no statistical significant correlation between 
E-cadherin and Vimentin expression with age (p value > 0.05).

Vimentin immunoexpress ion

Discussion
Cancer of the cervix is the second leading cause of cancer 

deaths in women worldwide and remains a leading cause of mor-
tality among women of reproductive age in developing countries. 
85% of deaths due to cervical cancer occur in developing coun-
tries. In India, cervical cancer ranks the first, most frequent cancer 
among females between 15 and 44 years of age. Current estimates 

indicate that every year 1,32,082 women are diagnosed with cervi-
cal cancer and that 74,118 die from this disease in India alone [1]. 

The progression of cervical carcinoma is accompanied by up-
regulation of vimentin and down regulation of E-cadherin. Al-
though there are several previous reports on the expression of 
E-cadherin and vimentin in cervical cancer but there is paucity of 
reports in the Indian literature in spite of the fact that cervical can-
cer is one of the most common cancers among females in India.

E-cadherin is a trans-membrane calcium dependent adhesion 
protein. Its basic function is mechanical adhesion between epithe-
lial cells. It has an important role in establishing cell polarity, the 
glandular differentiation and cellular layering. E-cadherin is con-
sidered as a tumor suppressor protein because its functional loss/ 
reduced expression is associated with tumor genesis and tumor 
progression [4].

In our study 10 cases of non-neoplastic cervix were taken as 
control. All the cases showed strong positivity with E-cadherin 
as in the normal cervical epithelium. The intensity of E-cadherin 
staining in cancer cells was compared to that in non-neoplastic 
cervix. Out of the 54 cases of squamous cell carcinoma, 23 cases 
(42.59%) exhibited strong pattern, 17 cases (31.48%) presented 
with W and H pattern and 14 cases (25.92%) showed HEG Pattern.

Our study indicates that there is reduced expression of E-cad-
herin as cancer progresses from WDSCC to PDSCC. This favors the 
study done by Cavalcante JR., et al. [4] who studied 83 cases of 
cervical biopsies. In their study E-cadherin was expressed in 88% 
cases of cervicitis, 73% cases of squamous intraepithelial lesions 
and 17% of squamous cell carcinoma, which indicates progressive 
loss of E-cadherin expression during cervical carcinogenesis.

Vimentin is a protein which is encoded by VIM gene. It is a type 
3 intermediate filament protein which is expressed in mesenchy-
mal cells. It is often used as a marker of epithelial-mesenchymal 
transition during normal development and metastatic progression 
[6].

In our study all the cases of chronic cervicitis showed strong 
positivity with vimentin. This is in contrast to the study conducted 
by Husain NEOS., et al.  [6] who observed cytoplasmic expression 
of vimentin in 24 cases out of 60, but the vimentin expression was 
negative in all 10 cases of inflammatory lesions of cervix. 

In our study, positive expression with Vimentin was detected in 
1, 8 and 4 cases of WDSCC, MDSCC and PDSCC respectively, out of 
3, 42 and 9 cases of the respective grade of carcinoma. Only 1 case 
of PDSCC shows strong positivity with vimentin. This shows that 
there is increased expression of vimentin from WDSCC to PDSCC. 
This favours the study of Myong NH [9] who found that vimentin 
was expressed aberrantly in 60.5% and 8.8% of the invasive and 
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Conclusion
From this study it is concluded that there is down regulation 

of expression of E-Cadherin and Up regulation of expression of Vi-
mentin as carcinoma progresses from well differentiated to poorly 
differentiated stage, however, it was found statistically non-signif-
icant (p value > 0.05). 

Practical usefulness of a panel consisting of E-cadherin and Vi-
mentin in SCC is supported by accuracy of the results in terms of 
grading. Variation in our findings may suggest the presence of an 
intermediate phenotype with cells that passed only partly through 
EMT. Further studies including more number of patients in each 
grade are required to assess the significance and correlation of 
these markers with biological behavior in squamous cell carcino-
ma of uterine cervix.

carcinoma in situ (CIS) cases respectively, indicating that microin-
vasive and invasive squamous cell carcinoma cases showed a much 
higher vimentin expression than in CIS group but normal control 
tissues only express < 5% immune reactivity with vimentin.

Lee MY., et al. [10] found that as cancer progresses, there is 
down regulation of E-cadherin and up-regulation of vimentin. 
They selected 10 cases of cancer cervix and found that E-cadherin 
was obvious in normal or non-cancerous epithelium but was ab-
sent in underlying stromal tissues. E‑cadherin was significantly re-
duced in tumor tissues and almost disappeared when tumor cells 
invade deeply into the parametrium. In contrast, vimentin was ab-
sent in the normal or non-cancerous epithelium but was clearly 
expressed in adjacent stromal tissues. However, the expression of 
vimentin became abundant as tumor cells invade deeply into the 
parametrium. This study also favours our study, suggesting that 
reduced expression of E-cadherin and increased expression of Vi-
mentin and their association with tumor histologic grade coopera-
tively provide clinicians more exact information to evaluate tumor 
aggressiveness. 
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