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Abstract 
Introduction: Cervical cancer is the second most common cancer in females worldwide and 
most frequent in India. Around 85% of the global burden occurs in the less-developed 
regions, where it accounts for almost 12% of all female cancers. In contrast to developed 
countries, cervical cancer is a public health problem in developing countries like India, so 
much so that India alone accounts for one-quarter of the worldwide burden of cervical 
cancers. The main cause of preneoplastic and neoplastic lesions of cervix is the persistent 
HPV infection. As p16 is considered as the surrogate marker of HPV infection, this study is 
expected to re-evaluate its role in progression of cervical SCC, especially the relative 
contribution of HPV in different morphological variants. Galectins are carbohydrate binding 
proteins having high affinity for beta–galactosides. Galectin-3 is directly and indirectly 
connected to cancer cell activity that can contribute to oncogenesis, angiogenesis, cancer 
progression, and metastasis. 
Aims and Objective: Present study has been conducted with an aim to study the role of p-16 
and Galectin-3 in cervical intraepithelial lesion and Squamous cell carcinoma of uterine 
cervix and to analyse the correlation between these two markers regarding their expression. 
Results: In the study, 100 cases of uterine cervical lesion were included out of which 30 cases 
were of CIN and 70 cases were invasive carcinoma. Cases were evaluated by histopathology 
and by using p-16 and Galectin-3 marker. The age group of total cases ranged between 21 to 
85 years. Maximum incidence of benign cases(46.67%) were in age group 41-50 years. 
Among invasive carcinoma majority of cases were observed in 5th and 6th decade. The study 
of expression of p-16 in CIN & SCC showed that p-16 expression was more pronounced in 
SCC and HSIL proportion of 3+ or 4+ was seen in >90% of cases as compared to LSIL. There 
was progressive increase in expression of p16 from LSIL to HSIL to Carcinoma. The 
expression of Galectin-3 in CIN & SCC showed that Galectin-3 expression was more 
pronounced in SCC and HSIL. Proportion of 3+ or 4+ was seen in >80% of cases as 
compared to LSIL. It was observed that as the lesion progress from LSIL to HSIL the 
expression of Galectin -3 increases with no difference between HSIL and SCC cases. There 
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was a statistical significance between the proportion of p-16 as well as Galectin-3 expression 
with the grade of cervical lesion. (P value <0.0001). 
Conclusion: This study of p16 and galectin-3 expression with degree of dysplasia and SCC 
cervix can be used for screening and early detection of cervical lesions and thus aid their early 
treatment and increased survival. 
Keywords: Cervical Cancer, Neoplastic Lesions, HPV Infection, Galectins, And, Cancer 
Progression. 
 This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction

Cervical cancer is the second most 
common cancer in females worldwide and 
most frequent in India. Around 85% of the 
global burden occurs in the less-developed 
regions, where it accounts for almost 12% 
of all female cancers [1]. It is the one of 
the leading cause of cancer mortality, 
accounting for 17% of all cancer deaths 
among women aged between 30 and 69 
years. It is estimated that cervical cancer 
will occur in approximately 1 in 53 Indian 
women during their lifetime compared 
with 1 in 100 women in more developed 
regions of the world [2]. The main cause 
of preneoplastic and neoplastic lesions of 
cervix is the persistent HPV infection [1]. 
Although association of positive p16 
expression with high risk HPV related 
cases of squamous cell carcinoma of 
uterine cervix is now a well-established 
fact, there are instances of p16 negative 
cases also [3]. Approximately 82.5% of 
invasive cervical cancers are attributed to 
HPVs 16 or 18. [4,5] 
p-16 a cyclin-dependent kinase inhibitor, 
plays an important role in cell cycle 
regulation by decelerating cells 
progression from G1 phase to S phase. As 
the detection of HPVs by hybridization or 
other molecular methods is quite 
cumbersome and pretty costly; p16 
positivity in cervix gradually emerged as 
the surrogate marker of high risk HPV 
infection [6,7]. Galectins are carbohydrate 
binding proteins having high affinity for 
beta –galactosides. Galectin-3 is the lone 
member of the chimeric group having a 

single Carbohydrate Recognition Domain 
(CRD) with a unique N-terminal domain 
[8]. Galectin-3 is directly and indirectly 
connected to cancer cell activity that can 
contribute to oncogenesis, angiogenesis, 
cancer progression, and metastasis. In pre-
neoplastic and neoplastic lesions of cervix, 
the intensity of galectin-3 expression 
increases as the cervical lesion progressed 
to invasive cancer [1]. 
Method 
The study has been conducted in the 
department of Pathology, B.R.D medical 
College, Gorakhpur during a period from 
July 2021 to June 2022 for 
histopathological examination on the 
specimen of hysterectomy and cervical 
biopsies of premalignant and malignant 
lesions in uterine cervix. All samples of 
patients were selected on the basis of 
inclusion and exclusion criteria. All the 
specimens were fixed in 10% formal saline 
and subjected to histopathological 
examination using paraffin embedding 
technique. The sections stained by p-16 
and Galectin-3 were also examined 
alongside H&E stained sections. 
Descriptive analysis was done. A P value 
<0.5 will be considered to be statistically 
significant.  
Staining characteristics was noted based 
on Kim et al.(2011) [9]; in p16, a 
proportion of stained cells < 1%= 0, 1–
4%= 1 +, 5–25% = 2 +, 25–75% = 3 +, and 
> 75% = 4 +.Internal Control for p16 were 
proliferating fibroblasts, endothelial cells 
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and some inflammatory cells. In galectin-
3, the proportion of stained cells < 5% =0, 
5–25% = 1 +, 25–50% =2 +, 51–75% =3+, 
and > 75%= 4+. Internal control for 
galectin-3 were macrophages and nerves. 
Results 
This study comprised of 100 untreated 
cases of CIN and SCC of uterine cervix. It 
was noted that the age of the patients 
ranged from 30 to 70 years with a mean 
age of 43.72±2.5 years. The majority of 
CIN cases were reported in premenopausal 
females whereas postmenopausal women 
formed 80% of the SCC cases. Out of 70 
invasive carcinoma, SCC was most 
common histological type(92.86%) 
followed by adenocarcinoma(4.29%) and 
adenosquamous carcinoma(2.86%). LSIL 
comprised 10% (10 cases) and HSIL 
comprised 20% (20 cases) of all the cases. 
The most common presenting complaints 

in LSIL was white discharge per vagina 
(50%) while in HSIL and SCC vaginal 
bleeding in 50% and 85.72% cases 
respectively. The maximum incidence of 
CIN and SCC were noted in women who 
had 2 or more children. The expression of 
p16 in CIN and SCC showed that in 
patients of LSIL, the proportion ranged 
from 0 to 2+. In cases of CIN II and III 
(HSIL), the proportion was 2+ in 6 cases 
(30%), 3+ in 6 cases (30%) and 4+ in 8 
cases (40%). There were no cases with 0 
or 1+ response in CIN II and III. In 
carcinoma, the proportion was 3+ or 4+ in 
64 cases (91.43%). Thus, as the lesion 
progressed from LSIL to HSIL to 
carcinoma the expression of p16 also 
increased. There was a statistical 
significance between the proportion of p16 
expression and the grade of uterine 
cervical lesion (p-value < 0.00001) (Table 
1).

Table 1: P-16 expression on the basis of percentage of cells in various premalignant and 
invasive carcinoma of cervix. 

 

Galectin-3 expression in CIN and cervical 
carcinoma cases showed that in patients of 
LSIL, proportion was 1+ and 2+ in 4 
cases(40%) & 6 cases(60%) respectively. 
There were no cases with 0, 3+ or 4+ 
expression in LSIL cases. In cases of CIN 
II and III (HSIL) proportion of 2+ was 
observed in 5 cases (25%), 3+ in 6 cases 
(30%) and 4+ were observed in 9 cases 
(45%). There were no cases with 0 or 1+ 
expression in CIN II and III. In carcinoma, 
a proportion of galectin-3 expression was 

3+ or 4+ in 58 cases (82.86%), 1+ in 3 
cases (4.28%) and 9 cases (12.86%) 
showed 2+ expression. In the present 
study, as the lesion progressed from LSIL 
to HSIL, the expression of galectin-3 also 
increased, with no difference between 
HSIL and SCC cases. There was a 
statistical significance between the 
proportion of galectin-3 expression and the 
grade of cervical lesions like p16 (p-
value< .05)(TABLE 2). 

 
 

Grade p-16 expression Chi-
square 
test 

p-
value 00 

<1% cells 
No.(%) 

1+ 
1-4% 
cells 
No.(%) 

2+ 
05-24% 
cells 
No.(%) 

3+ 
25-74% 
cells 
No.(%) 

4+ 
>75% 
cells 
No.(%) 

LSIL(n
=10) 

02 (20%) 03 
(30%) 

05 
(50%) 

00 00 66.77 <0.000
01 

HSIL 
(n=20) 

00 00 06 
(30%) 

06 
(30%) 

08 
(40%) 
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Table 2: Galectin-3 expression on the basis of percentage of cells in various 
premalignant & malignant lesion of cervix. 

Grade Galectin-3 expression Chi 
square 
test 

p-
value 00 

<5% 
cells 
No.(%) 

1+ 
5-25% 
cells 
No.(%) 

2+ 
25-50% 
cells 
No.(%) 

3+ 
51-75% 
cells 
No.(%) 

4+ 
>75% 
cells 
No.(%) 

LSIL(n=10
) 

00 04 
(40%) 

06(60%)  00 00 36.66 0.0000
02 

HSIL 
(n=20) 

00 00 05 
(25%) 

06 
(30%) 

09 
(45%) 

SCC 
(n=70) 

00 03(4.28
%) 

09 
(12.86%
) 

30 
(42.86%
) 

28 
(40%) 

 

Expression of p16 was correlated with 
galectin-3 expression. It was observed that 
in 2 cases with p16 proportion of 0, the 
galectin-3 proportion was 1+ & 2+ in each 
case(50%). In 3 cases with p16 proportion 
of 1+, the galectin-3 proportion was 1+ in 
1 case(33.34%) & 2+ in 2 cases(66.66%) 
In cases of p16 proportion of 2+, galectin-
3 proportion was 1+ in 1 case (5.88%), 2+ 
in 5 cases (29.41%),3+ in 6 cases 
(35.29%) and 4+ in 5 cases (29.41%) 
respectively. Cases with p16 proportion of 
3+ showed galectin-3 proportion of 1+ in 3 

cases (12%), 2+ in 6 case (24%) 3+ in 14 
cases (56%) and 4+ in 2 cases (08%). 
Cases which expressed p16 proportion of 
4+ showed a galectin-3 proportion of 1+ in 
1 case (1.87%), 2+ in 6 cases (11.32%), 3+ 
in 16 cases (30.19%) and 4+ in 30 cases 
(56.60%). Thus, as the expression of p16 
increased, an increase in galectin-3 
expression was also observed. There was a 
statistical significance between the 
proportion of p16 and galectin-3 
expression, with a p-value of < 0.05. (table 
3). 

 
Table 3: Correlation between p-16 expression and galectin-3 expression 

p-16 Galectin-3 
 1(5-24%) 2(25-49%) 3(50-74%) 4(>75%) Total 

0(<1%) 01 (50) 01 (50) 00 00 02 
1(1-4%) 01 (33.34) 02(66.66) 00 00 03 
2(5-24%) 01 (5.88) 05 (29.41) 06 (35.29) 05 (29.41) 17 
3(<25-74%) 03 (12) 06 (24) 14 (56) 02 (08) 25 
4(>75%) 01 (1.87) 06 (11.32) 16 (30.19) 30 (56.60) 53 
Total 07 20 36 37 100 
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Figure 1(A). Normal Squamous epithelium of cervix. Figure 1(B). No expression of p-16 

on normal squamous epithelium. Figure 1(C). No expression of galectin-3 on normal 
squamous epithelium. Figure 2(A). CIN III showing full thickness dysplasia. Figure 

2(B). p-16 expression of 4+ in HSIL. Figure 2(C). Galectin-3 expression of 4+ in HSIL. 
Figure 3(A). SCC having pleomorphic atypical cells infiltrating the stroma. Figure 3(B). 

p-16 immunostaining showing 4+ positivity infiltrating the stroma. Figure 3(C). 
Galectin-3 immunostaining showing 4+ positivity infiltrating the stroma.

Discussion 
Cervical cancer is the most prevalent 
cancer among women in India. The main 
cause of cervical cancer is persistent HPV 
infection and p16 expression is a surrogate 
biomarker of HPV infection. Galectin-3 is 
directly and indirectly connected to cancer 
cell activity and contribute to oncogenesis, 
angiogenesis, cancer progression and 
metastasis.  

In the present study, the mean age group 
for LSIL lesions was 43 ± 11.68 years, for 
HSIL lesions 47 ± 8.89 years. This is in 
accordance with the studies done by Poste 
et al (2015) [10], Vincet M et al(2015) 
[11]. As the age progresses there was 
increase in severity of dysplasia from mild 
to moderate to severe dysplasia. This is in 
accordance with the study done by 
Gaikwad SL et al (2016) [12], who 
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observed the highest incidence of mild and 
moderate and severe dysplasia in the age 
group of 41-50 years. 
Similarly Sheela et al (2016) [13] also 
observed the highest incidence of mild 
dysplasia and moderate in the age group of 
41-50 years. Severe dysplasia was seen in 
the age group of 41-60 years. 
Gundrajakuppam L et al (2011) [14] also 
reported that with the progression of age, 
there was an increase incidence from mild 
to moderate and severe dysplasia. Hence 
forth, advanced age is considered as a 
significant risk factor for cervical 
carcinoma.  
The mean age for malignant lesions of 
cervix was 56 ± 9.40 years. This is in 
accordance with Shanthi V et al (2014) 
[15], Parazzini F et al 1989 [16] and Poste 
et al (2011) [10]. They also reported 
maximum number of cases of carcinoma 
cervix in fifth and above fifth decade. 
Crasta J et al (2016) [24] also reported 
mean age of patients with CIN was 40.1 
years and 50.9 years for those with SCC. 
Many studies have also observed 
maximum number of cases of invasive 
carcinoma cervix in women beyond 40 yrs 
of age Misra et al. (2009) [17]; Kalyan et 
al. (2010) [18]; Paul S B et al. (2011) [19]; 
Gaikwad SL et al. (2016) [12]; Saini S et 
al. (2016) [20] and Sheela L et al. (2016) 
[13]. 
The significant lower incidence of 
carcinoma cervix in Muslim population 
may be due to circumcision in male (less 
HPV colonization in penis) Paul S B et al. 
(2011) [19], Castell et al. (2002) [21]; 
Wynder et al. (1954) [22].  
In our study cases from rural areas 
predominated over urban population with a 
ratio of 1.44:1. This can be explained on 
the basis of fact that maximum number of 
patients reported belonged to rural areas 
however Parikh S et al (2003) [23] found 
that the risk of development of cancer of 
the cervix varies with lifestyle of an 

individual, social custom and geographical 
distribution.  
In the present study, total 100 cases of 
premalignant and malignant lesions of 
uterine cervix were studied with 30 (30%) 
cases of premalignant lesions and 70 
(70%) cases of malignant cervical lesions. 
This is in accordance with the studies done 
by Aijaz M et al (2019) [25], Gupta M et 
al (2018) [26], Agnihotri et al (2015) [27] 
and Crasta J et al (2016) [24], Kumar R et 
al (2020) [28] and Kim et al(2011) [9]. 
Out of the total 30 premalignant cases, 10 
(33.33%) cases were LSIL (CIN1) and 20 
(66.67%) were HSIL (CIN2+ CIN3). This 
is in accordance with the studies done by 
Kumar R. et al (2020) [28] and Kim et al 
(2011) [9], Aijaz M et al (2019) [25], 
Gupta M et al (2018) [26]. 
The highest incidence of CIN and invasive 
carcinoma were noted in women who had 
2 or more children. The risk increases with 
multiple childbirth. Shanthi V et al. (2015) 
[15] showed that increased risk of various 
CIN lesions and carcinoma is directly 
proportional to parity. Similar finding was 
also reported by Satya B Paul (2011) [19] 
These finding suggests that multiparity is 
one of the important risk factors for the 
development of carcinoma cervix. 
Among premalignant lesions, the 
commonest complaint with which the 
patients presented during our study was 
white discharge per vagina, (50%) in low 
grade CIN patients and irregular bleeding 
per vagina, (50%) in high grade CIN. 
Postmenopausal bleeding (64.29%) was 
the chief complaint in invasive carcinoma 
group.Our findings are in accordance with 
Shanthi V et al. (2015) [15] Hartmann D et 
al. (2016) [29]. Gaikwad SL et al. (2016) 
[12]. Gundrajakuppam L et al. (2011) [14] 
Punch biopsy (78%) was the most 
common type of surgical specimen 
received for histopathological examination 
followed by simple hysterectomy (18%). 
This is correlated with the studies of 
Aoyama et al. (2005) [30].  
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Among invasive carcinoma, squamous cell 
carcinoma was the most common 
histological type accounting for (92.86%) 
of total invasive carcinoma followed by 
adenocarcinoma (4.29 %) and 
adenosquamous carcinoma (2.86%). Our 
findings are in accordance with Agnihotri 
et al. (2015) [27] and Poste et al. (2015) 
[10]. Squamous cell carcinoma cases were 
graded according to Broders grading 
system and moderately differentiated 
squamous cell carcinoma was the most 
common type (61.54%). Our results were 
in accordance with various studies 
conducted by Poste et al. (2015) [10]; 
Saini S et al. (2016) [20]; Misra et al. 
(2009) [17]. 
The study of the expression of p16 in CIN 
and SCC showed that p16 expression was 
more pronounced in SCC and HSIL 
(proportion of 3+ or 4+ expression was 
seen in >80% of cases) as compared to 
LSIL (where only a proportion of 1+ or 2+ 
expression was seen). There was 
progressive increase in expression of p16 
from LSIL to HSIL to SCC. A statistically 
significant association of p16 with 
histological diagnosis was noted (p-value 
< .05). These findings were similar to 
Kumar R. et al. [28] , Kim et al. (2011) 
[9], who suggested that p16 was mainly 
expressed in HSILs and carcinoma (>25% 
expression in 100% of cases) as compared 
to LSIL (<25% expression was seen). 
Similarly, Klaes et al. (2001) [31] showed 
that p16 expression correlated with a 
degree of dysplasia and carcinoma. 
Volgareva et al. (2004) [32] and Wang et 
al. (2005) [33] also observed that the 
proportion of p16 positive samples 
increases in the following row: CIN I – 
CIN II – CIN III – carcinoma. Similarly, 
Kava et al. (2015) [34] demonstrated that 
p16 was positive in 20% of the CIN-1 
cases, 80% of CIN-2 cases, and 66.66% of 
CIN-3 cases, and 100% of carcinoma 
cases.Wu et al. (2019) [36] conducted a 
comparison between the cytological 
screening results and the p16 

immunostaining results,majority of cases 
were positive. In the LSIL and benign 
groups, very few lesions were positive for 
p16. These findings are like our findings 
of high p16 expression in HSIL and 
carcinoma. 
The study of the expression of galectin-3 
in CIN and SCC showed that galectin-3 
expression was more pronounced in SCC 
and HSIL (proportion of 3+ or 4+ 
expression was seen in >70% of cases), as 
compared to LSIL (where only a 
proportion of 1+ or 2+ expression was 
seen). There was progressive increase in 
expression of galectin-3 from LSIL to 
HSIL, with no difference in HSIL and 
SCC cases. A statistically significant 
association of galectin-3 with histological 
diagno- sis was noted (p-value < .05). 
These findings were similar to those of 
Kumar R.et al [28] Li et al. (2017) [35]. Li 
et al. (2017) observed that normal cervix 
showed positivity of 13.3%, Cervicitis 
14.3%, CIN-I 39.3%, CIN-II 54.8%, CIN-
III 70% and cervical carcinoma 88.1%. Ma 
et al. reported that galectin-3 expression in 
CIN I was 30%, CIN-II 37.5% and CIN-III 
63.3%. They concluded that galectin-3 
expression in cervical tissue correlated 
with the degree of CIN and carcinoma. 
Kim et al. (2011) [9] suggested that 
galectin-3 protein was mainly expressed in 
HSILs (>50% expression in 80% of cases) 
and carcinoma (>50% expression in 75% 
of cases). In contrast, in LSIL the 
expression was 25–49% in 94% of cases. 
The intensity of galectin-3 expression 
increased as the cervical lesion progressed 
to carcinoma. In contrast, Lee et al. (2006) 
[37] observed that on real-time 
quantitative RT-PCR galectin-3 expression 
in tumour cells were significantly 
downregulated, compared with the 
corresponding normal tissue. 
The expression of p16 was correlated with 
the expression of galectin-3. It was 
observed that cases with p16 proportion of 
3+ or 4+ showed a galectin-3 proportion of 
3+ or 4+ in >80% of cases. It was 
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observed that, as the expression of p16 
increased from LSIL to HSIL to invasive 
SCC, the expression of galectin-3 also 
increased. A statistically significant 
association was observed between p16 and 
galectin-3 expression (p-value of <0.05 ). 
Stiansy et al (2017) [38] observed that, in 
patients with cervical cancer with no or 
very low p16 expression, galectin-3 
expression correlated with a poor 
prognosis in overall survival. That is 
galectin-3 expression level were negatively 
correlated with prognosis in p16 negative 
cases. 

Conclusion 

Expression of p16 & galectin-3 increases 
as the cervical lesion progresses to 
invasive cancers. This suggests that the 
using immunohistochemical stains is 
associated with the progression of 
cervical lesions. Therefore, 
immunohistochemical staining of p16 & 
Galectin-3 would be valuable for early 
detection of malignancy. But further 
research including research focusing on 
the association between these biomarkers 
and biopsy results is needed in the future. 
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