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ABSTRACT

Objective: It has become clear that human papillomavirus (HPV) plays a critical role in the pathogenesis of nearly all cervical squamous
cell carcinomas. Because HPV causes a variety of cervix lesions, including benign, premalignant, and malignant lesions, early detection of this
infection benefits the patient.

The goal of this study is to identify neoplasticand non-neoplastic cervixlesions, to study neoplasticand non-neoplastic cervixlesions caused by HPV in
correlation with HPV analysis by immunohistochemistry (IHC), and to understand the significance of HPV in screening cervical lesions.

Methods: The current study evaluated and compared HPV cocktail expression in 100 samples collected from 100 cases with cervical lesions. A semi-
quantitative method was used to determine the positivity of the HPV cocktail. Comparison of expression of HPV cocktail IHC and histopathology was
carried out.

Results: Of the 100 cases, 30 were carcinoma cervix (CC), 4 were carcinoma in situ (CIS), 22 were squamous intraepithelial lesions (SIL), 20 were
chronic cervicitis, 16 were chronic cervicitis with Koilocytic change, 7 were Koilocytic change, and 1 was Inflammatory polyp. SIL and CIS have a mean
age of 46.8 and 44.5 years, respectively. There was a 42% incidence of carcinoma cases seen in the fourth decade, with a mean age of 45.9 years. The
most common complaint presented by CC patients is AUB, with postmenopausal bleeding being the most common complaint. Seven patients with
Squamous cell carcinoma present with postmenopausal bleeding. There were neoplastic lesions in 56% of the cases and non-neoplastic lesions in 44%
of the cases. Premalignant cervix lesions include low grade squamous intra epithelial lesion, high grade squamous intra epithelial lesion, and CIS, which
account for 46.42% of all cases. Non-neoplastic lesions such as chronic cervicitis account for 45.55% of all cases, followed by chronic cervicitis with
Koilocytic change (36.36%), Koilocytic change (15.91%), and Polyp (2.27%). There were 28 Squamous cell carcinomas and 2 Adenocarcinomas among
the 30 cases of CC. Squamous cell carcinoma accounted for 93.33% of all cases, while adenocarcinoma accounted for 6.67%. Moderately differentiated
squamous cell carcinomas account for 86.66% of the cases, followed by well differentiated squamous cell carcinomas and poorly differentiated squamous
cell carcinomas, which account for 6.66% of the cases. 26 (86.6%) of 30 squamous cell carcinomas tested positive for IHC. All two Adenocarcinoma
cases (100%) and all CIS cases (100%) were positive. Out of the 22 SIL cases, 18 (81.81%) were positive. Out of 16 cases of chronic cervicitis with
Koilocytic change, 14 (87.5%) were positive. Out of 20 chronic cervicitis cases, 12 (60%) were positive. 5 (71.43%) of the 7 cases of Koilocytic change
were positive. Cervical lesions (benign, premalignant, and malignant) have a significant correlation with HPV cocktail IHC (p=0.01).

Conclusion: The expression of the HPV cocktail was associated with clinical and histopathologic parameters in benign, premalignant, and malignant
cervical lesions. Periodic follow-up allows patients to be better managed by providing vital data on the incidence of HPV infection in various cervical
lesions. Low-grade SILs and high-grade SILs with HPV +ve infection can be monitored by HPV once a year instead of every 6 months. Patients over the
age of 30 years with HPV-positive non-neoplastic cervical lesions can be monitored once every three years rather than annually. HPV is a biomarker
for a better prognosis in cervical cancer, regardless of age, International Federation of Obstetricians and Gynecologists stage, or histologic type. HPV-
positive tumors have a better prognosis.

Keywords: Human papillomavirus, Histopathology, Oncogenesis, Immunohistochemical assay.

© 2023 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons.org/
licenses/by/4.0/) DOLI: http://dx.doi.org/10.22159 /ajpcr.2023v16i5.47895. Journal homepage: https://innovareacademics.in/journals/index.php/ajpcr

INTRODUCTION cause of cervical squamous intraepithelial lesion (SIL) and invasive
cervical cancer [4]. There is strong evidence that the Pap and HPV tests
are effective at detecting cancer and precancerous cells. Screening for
high-risk HPV is more sensitive in detecting precancerous cervical
lesions than cytology screening [5,6]. DNA similar to that found in the
HPV has been found in cervical dysplasia and carcinoma in situ (CIS),
both precursor lesions, as well as invasive cancers and lymph node
metastases [7]. A review of cytology slides after subsequent cervical
biopsy reports revealed a decrease in cervical cytology accuracy. The
most common test for detecting cervical diseases is histopathological
examination of biopsies of cervical lesions [8].

Cervical cancer is the third most commonly diagnosed cancer and
the fourth leading cause of cancer death in women worldwide [1].
Cancer in India In terms of cancer incidence and mortality, the uterine
cervix ranks third. Despite the fact that the Pap test has successfully
reduced the incidence and mortality rates caused by cervical cancer
worldwide, the false positive and false negative rates of this test are
significant [2], demonstrating the Pap test’s diagnostic limitations
as well as the possibility of under or over-treatment. Even among
a panel of pathologists reviewing the same slides, there could be
intra-observer and inter-observer diagnostic discrepancies in
histopathology of cervical biopsies [3]. In histopathology, different

immunohistochemistry (IHC) with biomarkers are being evaluated
to differentiate pre-cancerous lesions and uterine cervical carcinoma.
Infection with genital human papillomaviruses (HPVs) is the leading

Hence, the current study aimed to differentiate neoplastic and non-
neoplastic lesions of cervix, and to identify the significance of HPV in
screening cervical lesions.
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METHODS

From October 2018 to March 2020, 100 cervical biopsy or hysterectomy
specimens were collected at the ACSR Medical College, Nellore”s
Department of Pathology.

Patients with complaints of abnormal vaginal bleeding who underwent
cervical biopsy or hysterectomy were included in the study.

Clinical data were obtained from the department’s records. Following
arrival, the specimens were adequately fixed in 10% neutral buffer
formalin before being evaluated for gross features. The gross details
of a specimen submitted for malignancy evaluation were observed and
recorded.

The representative tissue from the hysterectomy specimen and
the entire tissue from the cervical biopsy specimen were routinely
processed for paraffin embedding. 4-5 u thick sections were cut from
paraffin embedded blocks, stained with hematoxylin and eosin, and
studied. All tissue bits were taken from the original blocks and a tissue
microarray was assembled for the study of IHC markers.

RESULTS

Of the 100 cases, 30 were Carcinoma Cervix (CC), 4 were CIS, 22
were SILs, 20 were chronic cervicitis, 16 were chronic cervicitis with
Koilocytic change, 7 were Koilocytic change, and 1 was Inflammatory
polyp.

The age range of patients with cervical lesions was 28-86 years, with the
highest incidence (42%) occurring in the fourth decade. The remaining
cervical lesions were 27% in 31-40 years, 17% in 51-60 years, 8% in
21-30 years, 5% in 61-70 years, and 1% in 81-90 years, respectively.

The highest incidence of premalignant cervix lesions; SIL, CIS in 41-
50 year, and a total of 26 cases were included in this category, with 22
SIL cases and 4 CIS cases, respectively. SIL and CIS have a mean age of
46.8 and 44.5 year, respectively.

In total, 45 cases of cervical lesions with complaint of AUB were present,
followed by white discharge in 23%, pain abdomen in 17%, pelvic
bleed in 11%, 8% of mass per vaginum, mennorhagia in 13%, abnormal
uterine bleeding in 6%, cervical growth in 5%, irregular bleeding in 5%,
post coital bleeding in 2%, and blood tinged discharge in 1% (Table 1).

The most common complaint presented by CC patients is AUB, with
postmenopausal bleeding being the most common complaint. 7 patients
with Squamous cell carcinoma present with postmenopausal bleeding.
30 cases were CC, and the most common complaint with which CC
patients presented was AUB, with post-menopausal bleeding being the
most common complaint. In the study, the most common complaint
presented by cervical carcinoma patients was postmenopausal
bleeding, followed by vaginal bleeding and white discharge (Table 2).

There were neoplastic lesions in 56% of the cases and non-neoplastic
lesions in 44% of the cases. Chronic cervicitis was the most common
non-neoplastic lesion found in this study, followed by chronic cervicitis
with Koilocytic change.

The current study included 30 cases of CC, 28 of which were Squamous
cell carcinomas and two of which were Adenocarcinomas. Squamous
cell carcinoma accounted for 93.33% of all cases, while adenocarcinoma
accounted for 6.67%. Based on the International Federation of Obstetricians
and Gynecologists (FIGO) guidelines, squamous cell carcinoma was
histologically graded as well differentiated, moderately differentiated, and
poorly differentiated. Moderately differentiated squamous cell carcinomas
account for 86.66% of the cases, followed by well-differentiated squamous
cell carcinomas and poorly differentiated squamous cell carcinomas, which
account for 6.66% of the cases. Among the 22 cases of SIL, 20 were low-
grade SILs (LSIL) and two were high-grade SILs (HSIL) (Tables 3 and 4).
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Table 1: Presenting complaints of CIS, and squamous intra
epithelial lesion

Presenting complaint No of CIS cases No of SIL cases
Pelvic white discharge 1 6
Pain abdomen 0 6
AUB 3 7
Pelvic mass 0 2
Cervical growth 0 1

CIS: Carcinoma in situ, SIL: Squamous intraepithelial lesions

Table 2: Different patterns of cervical lesions-non-neoplastic
and neoplastic lesions

Characteristics

No of cases Percentage

Pattern of lesions in cervix
Chronic cervicitis

20

Chronic cervicitis with Koilocytic change 16

Koilocytic change
Polyp
SIL
CIS
Squamous cell carcinoma
Adeno carcinoma
Non-neoplastic lesions of cervix (n=44)
Chronic cervicitis

7
1
22
4

Chronic cervicitis with Koilocytic change 16

Koilocytic change
Polyp

Neoplastic Lesion (n=56)
Premalignant (SIL, CIS)
Malignant

26
30

20
16
7
1
22
4
27
2

45.45
36.36
1591
2.27

46.42
53.57

CIS: Carcinoma in situ, SIL: Squamous intraepithelial lesions

Table 3: Histological patterns of cervical carcinoma, histological
grade, and types of squamous intra epithelial lesions

Pattern/grade Number of cases Percentage
Histological pattern
Squamous cell carcinoma 28 93.33
Adenocarcinoma 2 6.67
Histological grade
Well differentiated 2 6.66
Moderately differentiated 26 86.66
Poorly differentiated 2 6.66
Histological pattern of SIL
LSIL 20 90.90
HSIL 2 9.091

CIS: Carcinoma in situ, SIL: Squamous intraepithelial lesions,

LSIL: Low-grade squamous intraepithelial lesions, HSIL: High-grade squamous

intraepithelial lesions

Table 4: Cocktail HPV expression in cervical lesions

Cervical lesions

No of HPV cocktail HPV cocktail

cases (positive) (negative)
Squamous cell carcinoma 30 26 (86.66%) 4 (13.34%)
Chronic cervicitis 20 12 (60%) 8 (40%)
CIs 4 4 (100%) 0 (0%)
LSIL 20 17 (85%) 3 (15%)
Polyp 1 0 (0%) 1 (100%)
HSIL 2 1(50%) 1 (50%)
Chronic cervicitis+Koilocytic 16 14 (87.5%) 4 (12.5%)
change
Koilocytic change 7 5 (71.43%) 2 (28.57%)
Adenocarcinoma 2 2 (100%) 0 (0%)

HPV: Human papillomavirus, CIS: Carcinoma in situ, LSIL: Low-grade squamous
intraepithelial lesions, HSIL: High-grade squamous intraepithelial lesions
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In the study, 26 (86.6%) of 30 Squamous cell carcinomas tested positive
for IHC. All two Adenocarcinoma cases (100%) and all CIS cases (100%)
were positive. Out of the 22 SIL cases, 18 (81.81%) were positive. Out of
16 cases of chronic cervicitis with Koilocytic change, 14 (87.5%) were
positive. Out of 20 chronic cervicitis cases, 12 (60%) were positive.
5 (71.43%) of the 7 cases of Koilocytic change were positive. Cervical
lesions (benign, premalignant, and malignant) have a significant
correlation with HPV cocktail IHC (p=0.01).

DISCUSSION

Cervical intraepithelial lesions precede cervical cancer; in fact, it is
one of the few cancerous lesions in which precursor lesions have been
extensively researched and studied. Non- and pre-neoplastic lesions
have a wide age distribution and frequently present late because
most cases are asymptomatic. These lesions are treatable, and early
detection of pre-neoplastic cases could significantly lower the incidence
of cervical cancer. In recent years, it has become clear that HPV plays
a critical role in the pathogenesis of nearly all cervical squamous cell
carcinomas [9]. In the study, lesions were classified as non-neoplastic,
premalignant, or malignant, as in previous studies [7,8,10-12].

There was a 42% incidence of carcinoma cases seen in the fourth
decade, with a mean age of 45.9 years. Neoplastic lesions accounted
for 56% of cases among 100 samples, with non-neoplastic lesions
accounting for 44% of cases among cervical lesions. The mean age of
CC in the Singh and Bannur study was 49.88 years [13]. In the study
by Gupta and Basavaraj, the average age of invasive carcinoma was
48.5 years [14].

In our study, premalignant cervix lesions included low grade squamous
intra epithelial lesion, high grade squamous intra epithelial lesion,
and carcinoma in situ, accounting for 46.42% of the cases. This was
similar to Jain et al. [10], Bagde et al. [12], who had 23% and 24.1%,
respectively.

In our study, non-neoplastic lesions such as chronic cervicitis accounted
for 45.55% of the cases, followed by chronic cervicitis with Koilocytic
change (36.36%), Koilocytic change (15.91%), and Polyp (2.27%).

Chronic cervicitis accounted for 45.55% of total non-neoplastic lesions
in our study. In the Nwachokor et al’s [15] study, it is 43.5%, while in
the Priyadarshini and Arathi [16] study, it is 48%.

In our study, 30 cases were CC, 28 cases were Squamous cell carcinomas,
and 2 cases were Adenocarcinomas. Squamous cell carcinoma accounted
for 93.33% of all cases, while adenocarcinoma accounted for 6.67%.

In the study of Yadav et al. [17], among the malignant cases, only
two histological types were observed i.e., SCC which were 42 cases
comprising 93.33% and 3 cases of adenocarcinoma comprising 6.67%.

Halle et al [18] studied 401 cases, of which SCC was 282 cases
accounting for 70%, adenocarcinoma was 90 cases accounting for
23%, and adenosquamous carcinoma was 12 cases accounting for
3%. Baythoon et al. [19] studied 42 tissue samples of invasive cervical
carcinoma, 30 of which were squamous cell carcinoma and 12 of which
were adenocarcinoma. Huang et al. found that out of 103 cases of
cervical carcinoma, 95 were SCC, 5 were adenocarcinoma, and 3 were
adenosquamous carcinoma [20].

In our study, moderately differentiated squamous cell carcinomas
account for 86.66% of the cases, followed by well differentiated
squamous cell carcinomas and poorly differentiated squamous cell
carcinomas, which account for 6.66% each. Squamous cell carcinoma
was classified into well, moderate, and poorly differentiated carcinomas
at the time of initial diagnosis in the Kakati and Bhuyan [21] study.
Out of 40 squamous cell carcinoma cases, 22 (55%) were moderately
differentiated, 12 (30%) were well-differentiated, and 6 (15%) were
poorly differentiated.
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Thakrar and Mathur [22] found that well differentiated SCC was 3,
moderately differentiated SCC was 76, and poorly differentiated SCC
was 5. HPV infections are common, with 75% to 80% of sexually active
people infected at some point in their lives. Other than these eight,
HPV types are linked to <2% of cervical cancer cases worldwide. It
is generally assumed that it takes several years to decades from the
time of initial HPV infection to the development of a high-grade lesion
and, eventually, the formation of a tumor [23]. HPV testing has several
potential advantages over cytology-based screening.

In our study, 26 (86.6%) of 30 squamous cell carcinomas were IHC
positive. All two Adenocarcinoma cases (100%) and all CIS cases
(100%) were positive. Out of the 22 SIL cases, 18 (81.81%) were
positive. Out of 16 cases of chronic cervicitis with Koilocytic change,
14 (87.5%) were positive. Out of 20 chronic cervicitis cases, 12 (60%)
were positive. 5 (71.43%) of the 7 cases of Koilocytic change were
positive. Cervical lesions (benign, premalignant, and malignant) have a
significant correlation with HPV cocktail IHC (p=0.01).

In the Siriaunkgul et al. study [24], HPV genotyping was performed
using a linear array HPV ASSAY, and HPV was found in 96/99 (96.9%)
of the cases. 75 (78.1%) cases had a single infection, while 21 (21.9%)
had multiple infections. HPV 16 and HPV 18 were the most common
subtypes, detected in 62/96 (64.4%) cases. Infections with HPV 52
AND HPV 58 were discovered in 17/96 (17.7%) of the cases. HPV-16
immunostaining was positive in 11 of 20 invasive CC cases studied by
Rashed and Bekele [25].

CONCLUSION

The expression of the HPV cocktail was linked to clinical and
histopathologic parameters in benign, premalignant, and malignant
cervical lesions. Periodic follow-up allows patients to be better
managed by providing vital data on the incidence of HPV infection in
various cervical lesions. LSIL and HSIL with HPV +ve infection can be
monitored by HPV once a year instead of every 6 months. Patients over
the age of 30 with HPV-positive non-neoplastic cervical lesions can be
monitored once every three years rather than annually. HPV-positive
tumors have a better prognosis.
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