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ABSTRACT 

Background: Cervical cancer is the fourth most common cancer in women globally and is the second 

most common cancer in the women of Bangladesh. Studies have shown that development of cervical 

precancerous lesions and cancer is a multifactorial process in which HPV infection plays the central 

role. A small proportion of cervical precancerous lesions (Squamous intraepithelial lesions) progress 

to squamous cell carcinoma over time. Early detection and management of intraepithelial lesions can 

prevent invasive cancer. Tumor neovascularization plays crucial role in the development of cervical 

cancer like all other solid tumors. VEGF is a significant biomarker involved in tumor angiogenesis. 

Immunohistochemical expression of VEGF has shown to be expressed by the neoplastic cells. It has 

been reported that VEGF expression exhibits significant increase from low grade to high grade 

squamous lesions (LSIL, HSIL) to invasive carcinoma. Aim of the study: To evaluate the expression 

levels of VEGF in LSIL, HSIL and ISCC of cervix, and also to evaluate relationship of VEGF 

expression with histopathologic grades of ISCC. Methods & Materials: This cross-sectional study 

was conducted in the Department of pathology, Rajshahi Medical College, Rajshahi with support of 

Department of Pathology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka during 

the period of March 2021 to February 2023. Total seventy cases were included in this study with the 

histopathological diagnosis of LSIL, HSIL, and ISCC of cervix. Expression of VEGF was determined 

semi-quantitatively by assessing staining intensity and the percentage of stained tumor cells in 

formalin-fixed paraffin-embedded lesionsal blocks and expression was categorized as negative and 

positive. Result: In this study, the patients were between 30-80 years. LSIL diagnosis was more frequent in younger age group (<50 years), 

whereas proportion of HSIL and ISCC were more in older age group (≥50 years). The majority of the cases were ISCC of cervix 41 (58.6%) 

followed by HSIL 19 cases (27.2%) and LSIL 10 cases (14.3%). Positive VEGF expression was most frequently positive in ISCC (56.1%), 

followed by in HSIL (31.6%) and then in LSIL (10.0%). The association of the increasing grade of the cervical squamous lesions and 

carcinoma with VEGF expression status was statistically significant (p=0.016) in this study. Although positive VEGF expression was more 

frequently observed in Grade III ISCC (64.3%) than in Grade I (54.5%) and Grade II (50.0%), but this was not statistically significant 

(p=0.729). Conclusion: The study results show that positivity of VEGF expression was more frequent with invasive cervical carcinoma in 

comparison to HSIL and also more in HSIL in comparison to LSIL. Therefore, it can be suggested that tumour angiogenesis might be involved 

in progression of precancerous cervical lesions to invasive cancers. 
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INTRODUCTION 

Cervical cancer is the fourth most common 

cancer among women globally. In 2020, an 

estimated 604,127 cervical cancer cases 

were diagnosed leading to 341,831 deaths 
[1]. In Bangladesh, cervical cancer is the 

second most common cancer of females 

(12%) where 8268 (5.3%) new cases were 

diagnosed in 2020, out of which 4971 

(4.6%) women died [1,2]. According to 

International Agency for Research on 

Cancer, more than 50 million Bangladeshi 

women are at risk of developing cervical 

cancer. Low grade and high grade squamous 

intraepithelial lesions (also referred to as 

CIN1, CIN2, CIN 3, CIS), usually precedes 

cervical squamous cell carcinoma while a 

small portion of squamous intraepithelial 

lesions progress to squamous carcinoma 

over time. Early detection and management 

of squamous intraepithelial lesions can 

prevent invasive cancer [2]. Human 

papilloma virus (HPV) infection has been 

identified as the causative agent of cervical 

cancers and precancerous lesions in 

majority of cases [3]. Persistent infection 

specifically with high-risk HPV genotypes 

is considered crucial in progression from 

preinvasive cervical lesions to invasive 

cancers [4]. It has been proved that some HR-

HPVs are more carcinogenic than others, 

particularly genotypes 16, 18 [5]. 

Progression of premalignant lesions to 

invasive carcinoma, when it occurs, takes 

long time, on average two decades. 

Approximately one third of inappropriately 

treated high grade squamous intraepithelial 

lesions (HSIL) will progress to invasive 

cancer over thirty years [6]. Angiogenesis 

has also been shown to play a vital role in 

tumor development and progression 

through the formation of new blood vessels. 

Angiogenesis is a double-edged sword, in 

spite of its central role in physiological 

homeostasis, it provides the oxygen and 

nutrition needed by tumor cells to proceed 

from dormancy if pro-angiogenic factors tip 

the balance in favor of tumor angiogenesis. 

Among pro-angiogenic factors, vascular 

endothelial growth factor (VEGF) is a 

prominent target in therapeutic methods due 

to its strategic involvement in the formation 

of anomalous tumor vasculature [7]. Clinical 

evidence that angiogenesis plays an 

important role in locally advanced cervical 

cancer has accumulated over the past 

decade. Specifically, expression of VEGF 

has been associated with adverse oncologic 

outcomes in numerous solid tumors, 

including cervical cancer [8]. VEGF acts as 

the chief mediator of tumour angiogenesis 

and stimulates the growth of new blood 

vessels [9]. It has been shown that VEGF 

plays an important role in inducing 

angiogenesis in some physiological and 

pathological processes [10]. Moreover, 

VEGF expression may be induced by 

various factors such as altered expression of 

tumour suppressor genes, and altered VEGF 
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expression has been associated with both the 

advanced pathological stage of cancer and 

lymph node metastasis [11,12]. The intensity 

of VEGF expression has been reported to be 

high in poorly differentiated carcinoma as 

compared to well and moderately 

differentiated carcinoma [13]. This finding 

suggested that VEGF inhibition therapy 

could have an important role in cervical 

cancer and that VEGF might be routinely 

examined to predict prognosis in cervical 

cancer patients [14]. The aim of this study 

was to evaluate the expression of VEGF in 

cervical squamous intraepithelial lesions 

and invasive squamous cell carcinoma. 

 

METHODS & MATERIALS 

This cross-sectional observational study 

was conducted over a two-year period from 

March 2021 to February 2023. The study 

was carried out in the Department of 

Pathology at Rajshahi Medical College 

(RMC), Rajshahi, with support from the 

Department of Pathology at Bangabandhu 

Sheikh Mujib Medical University 

(BSMMU), Dhaka. Immunohistochemical 

evaluation of vascular endothelial growth 

factor (VEGF) protein expression was 

performed in the Department of Pathology, 

BSMMU, Dhaka. The study population 

comprised all female patients who were 

histopathologically diagnosed with low-

grade squamous intraepithelial lesion 

(LSIL), high-grade squamous intraepithelial 

lesion (HSIL), and invasive squamous cell 

carcinoma (ISCC) of the cervix and whose 

paraffin-embedded tissue blocks. A total of 

seventy paraffin blocks were included in the 

study. Among them, fifty-three blocks were 

collected from colposcopic biopsy and loop 

electrosurgical excision procedure (LEEP) 

biopsy specimens, while the remaining 

seventeen blocks were obtained from total 

abdominal hysterectomy specimens. 70 

female patients were included in the study, 

who were in 3 groups including LSIL 

(n=10), HSIL (n=19), and ISCC (n=41). 

  

Inclusion Criteria: 

• Age ≥30 years 

• Blocks of uterine cervix, 

histopathologically diagnosed as 

LSIL, HSIL, or ISCC. 

Exclusion Criteria: 

• Other variants of cervical 

carcinoma 

• Patients with recurrent cervical 

carcinoma 

• Patients receiving chemotherapy 

or irradiation 

 

Ethical Considerations 

Prior to the commencement of the study, 

ethical clearance was obtained from the 

Ethical Review Committee of Rajshahi 

Medical College (RMC). Written informed 

consent was obtained from each participant 

before inclusion in the study. All 

information collected from the participants 

was treated with strict confidentiality and 

was kept secure throughout the study 

period. The collected data were used solely 

for research purposes, and the privacy and 

anonymity of the participants were 

maintained at all stages of the investigation. 

 

Histopathological and 

Immunohistochemical Evaluation 

All microscopic examinations and 

photomicrographs were performed using an 

Olympus multiheaded microscope (Model 

u-MDO10R3, Olympus Corporation, 

Tokyo, Japan). Histopathological slides 

were reviewed to confirm the diagnosis and 

classify lesions as low-grade squamous 

intraepithelial lesion (LSIL), high-grade 

squamous intraepithelial lesion (HSIL), or 

invasive squamous cell carcinoma (ISCC). 

Cases of invasive carcinoma were further 

graded as well-differentiated (Grade I), 

moderately differentiated (Grade II), or 

poorly differentiated (Grade III). 

 

For immunohistochemical analysis, a 

monoclonal mouse anti-human VEGF 

primary antibody (Catalog No. MA1-

16629, Invitrogen, Thermo Fisher 

Scientific, UK) was used. Placental tissue, 

known to express VEGF, served as the 

positive control, and a control sample was 

included in each staining batch. VEGF 

immunoreactivity was assessed semi-

quantitatively based on both staining 

intensity and the proportion of positively 

stained tumor cells. Immunostaining was 

predominantly cytoplasmic, although 

occasional nuclear staining was observed. 

Five representative high-power fields (400× 

magnification) showing the highest density 

of VEGF expression were selected for 

evaluation. Staining intensity was scored as 

0 (negative), 1 (weak), 2 (moderate), or 3 

(strong). The proportion of positive tumor 

cells was scored as 0 (0%), 1 (<30%), 2 (30–

60%), or 3 (>60%). The final VEGF 

expression score was obtained by adding the 

intensity score and distribution score, 

yielding a total score ranging from 0 to 6. 

Cases with a total score of 0–2 were 

considered negative for VEGF expression, 

whereas those with a score of 3 or higher 

were regarded as positive for VEGF 

expression. 

 

Data Collection 

Data were collected using a structured Case 

Record Form (CRF) designed for the study. 

The variables included in this study were 

categorized as demographic, clinical, and 

laboratory-related variables. Demographic 

variables included age of the patients. 

Clinical variables comprised age at 

menarche, age at marriage, parity, and 

menopausal status. Laboratory-related 

variables included histopathological 

diagnosis, tumor grade, and 

immunohistochemical (IHC) expression of 

VEGF. Detailed clinical information was 

obtained from the patients through direct 

interviews and review of relevant clinical 

records and investigation reports. In cases 

where direct information was unavailable, 

data were collected from attendants 

accompanying the patients. Paraffin-

embedded tissue blocks and corresponding 

histopathological reports were collected 

from the Department of Pathology, Rajshahi 

Medical College and BSMMU. 

Hematoxylin and eosin (H&E) staining was 

performed according to the standard 

protocol followed in the Department of 

Pathology, Rajshahi Medical College. 

Immunohistochemical staining for VEGF 

expression was carried out in the 

Department of Pathology, BSMMU, using 

formalin-fixed, paraffin-embedded tissue 

sections of 3–4 µm thickness. 

 

Statistical Analysis 

Data were entered in to Excel worksheet to 

generate a master sheet. Then they were fed 

into SPSS-23.0 for processing and analysis. 

Qualitative variables were expressed as 

frequency, percentage and compared 

between groups by Chi-square test. 

Continuous variables were expressed as 

mean ±SD and independent sample t test 

was used to test the difference between two 

means. P value less that 0.05 was considered 

statistically significant. 

 

RESULT 

Table I showed the age distribution of the 

study population according to 

histopathological diagnosis (N=70). In the 

LSIL group (n=10), 40.0% of patients 

belonged to both the 30–39 and 40–49 years 

age groups, while 10.0% were aged 50–59 

and 60–69 years each. The mean age was 

41.80±9.73 years. In the HSIL group 

(n=19), the highest frequencies were 

observed in the 40–49 years and 50–59 

years groups (31.6% each), followed by 60–

69 years (21.1%) and 30–39 years (15.8%), 

with a mean age of 50.42±9.50 years. 

Among ISCC patients (n=41), most cases 

were aged 40–49 years (34.1%), followed 

by 50–59 years and 60–69 years (17.1% 

each), while 12.2% were aged ≥70 years. 

The mean age was 53.78±10.67 years. 
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Table I 

Distribution of the study population according to age (n=70). 

 

Variables 
LSIL (n=10) HSIL (n=19) ISCC (n=41) 

n % n % n % 

Age in years 

30-39 4 40 3 15.8 2 4.9 

40-49 4 40 6 31.6 14 34.1 

50-59 1 10 6 31.6 7 17.1 

60-69 1 10 4 21.1 7 17.1 

≥ 70 0 0 0 0 5 12.2 

mean age ± SD 41.80±9.73  50.42±9.50  53.78±10.67  

 

Among the 70 patients, ISCC constituted 

the majority with 58.6% cases, followed by 

HSIL with 27.2% cases and LSIL with 

14.3% cases (Figure 1).  

 

 

 
 

Figure 1 Histopathological diagnosis of the study population (n=70) 

 

Age at menarche <13 years was observed in 

60.0% of LSIL, 63.2% of HSIL, and 68.3% 

of ISCC patients. Marriage before 18 years 

occurred in 70.0%, 57.9%, and 73.2% of 

LSIL, HSIL, and ISCC groups, respectively. 

Multiparity was common, found in 80.0% of 

LSIL, 94.7% of HSIL, and 95.1% of ISCC 

patients. Menopausal/postmenopausal 

status predominated in HSIL (73.7%) and 

ISCC (73.2%), whereas 60.0% of LSIL 

patients were premenopausal (Table II). 

 

 

Table II 

Reproductive profile of the study subjects (n=70). 

 

Reproductive characteristics 
Histopathological diagnoses 

LSIL, n (%) HSIL, n (%) ISCC, n (%) 

Age at menarche (years) 

<13 6 (60.0) 12 (63.2) 28 (68.3) 

≥13 4 (40.0) 7 (36.8) 13 (31.7) 

Age at marriage (years) 

<18 7 (70.0) 11 (57.89) 30 (73.2) 

≥18 3 (30.0) 8 (42.11) 11 (26.8) 

Parity 

Nulliparous 2 (20.0) 1 (5.30) 2 (4.90) 

Multiparous 8 (80.0) 18 (94.70) 39 (95.10) 

Menopausal status 

Premenopausal 6 (60.0) 5 (26.30) 11 (26.8) 

Menopausal/ postmenopausal 4 (40.0) 14 (73.70) 30 (73.2) 
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Figure 2 Histopathological Grading of ISCC among patients (n=41) 

 

Grade II tumors were most common 

(39.0%), followed by Grade III (34.2%) and 

Grade I (26.8%) (Figure 2). 

 

VEGF positivity increased progressively 

from LSIL (10.0%) to HSIL (31.6%) and 

was highest in ISCC (56.1%). Negative 

VEGF expression was observed in 90.0% of 

LSIL, 68.4% of HSIL, and 43.9% of ISCC 

cases. The association between 

histopathological diagnosis and VEGF 

expression was statistically significant 

(p=0.016) (Table III). 

 

 

Table III 

Positive VEGF expression status in LSIL, HISL, and ISCC of cervix. 

 

Histopathological diagnosis 
VEGF expression status 

p-value 
Negative Positive 

LSIL (n=10) 9 /10 (90.0%) 1/10 (10.0%) 

0.016 HSIL (n=19) 13/19 (68.4%) 6/19 (31.6%) 

ISCC (n=41) 18 /41 (43.9%) 23/41 (56.1%) 

 

Positive VEGF expression was found in 

54.5% of Grade I, 50.0% of Grade II, and 

64.3% of Grade III tumors. No significant 

association was observed between tumor 

grade and VEGF expression (p=0.729) 

(Table IV). 

 

 

Table IV 

Frequency of VEGF Positivity in different grades of ISCC of cervix (n=41). 

 

Tumour grade Number of cases 
VEGF expression status 

p-value 
Negative Positive 

Grade I 11 5/ 11 (45.5%) 6/11 (54.5%) 

0.729 Grade II 16 8/16 (50.0%) 8/16 (50.0%) 

Grade III 14 5 /14 (35.7%) 9 /14 (64.3%) 

 

DISCUSSION 

In the present study, LSIL was 

proportionately higher in the younger age 

group (<50 years) in comparison to that of 

HSIL and ISCC. However, the age group 

40-49 years show all three diagnoses show 

more or less even distribution (40.0% in 

LSIL vs 31.6% in HSIL vs 34.1% in ISCC). 

Number of HSIL and ISCC cases were more 

in the older age group (>50 years). Nessa et 

al. found in their study that HSIL was more 

frequent in the age 30-39 years and ISCC 

was proportionately higher after 50 [15]. 

Sharma and Pattanshetty (2018) found that 

ISCC was most prevalent in the age group 

51-60 years. This discrepancy was due to 

relatively small sample size, heterogeneity 

of patient population [16]. Our study revealed 

that ISCC constituted the majority of cases 

(58.6%), followed by high-grade squamous 

intraepithelial lesions 

(HSIL/CIN2/CIN3/CIS) (27.2%), while 

LSIL accounted for only 14.3% of cases. 

Chaivirattana and Lomdee (2012) reported 

that among women with LSIL cytology who 

underwent histopathological evaluation, 

approximately 66.5% were confirmed as 

LSIL and 16.5% as HSIL, while no invasive 

carcinoma was identified [17]. Khuakoonratt 

et al. reported that among women with LSIL 

cytology, histological examination 

demonstrated LSIL in 58.8%, HSIL in 

15.0%, and invasive carcinoma in only 

1.3% of cases [18]. The higher proportion of 

LSIL in their study is likely attributable to 

the screening-based nature of the 

population, allowing detection of lesions at 

an earlier stage before progression to high-

grade dysplasia or invasive cancer. Based 

on reproductive profile of the study 

population, LSIL, HSIL and ISCC 

diagnoses were higher in patients who had 

26.8

39.0

34.2

Histopathological Grading of ISCC (%) 

Grade I Grade I Grade I
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early menarche (<13 years), age of marriage 

<18 years of age, multiparous, and 

postmenopausal. Confirming these findings 

of the present study Nessa et al. found that 

early age of marriage and multiparity had 

individual influence on cervical neoplasia 
[15]. The results of the present study 

demonstrated that VEGF expression had 

progressively increased from LSIL (10%) to 

HSIL (31.6%) to ISCC (56.1%). The 

association between the severity of the 

cervical neoplasia (LSIL to HSIL to ISCC) 

and VEGF expression status was 

statistically significant (p=0.016). 

Similarly, Mandic et al. reported positive 

VEGF expression more frequently in 

patients with cervical cancer (60.87%) than 

in patients with HSIL (33.33%) (p<0.05) 
[19]. Regarding VEGF expression, Hammes 

et al. found a direct relationship between the 

increasing grade of the lesions and VEGF 

expression in both neoplastic epithelium 

and in stroma [20]. Normal epithelium, low-

grade CIN, high-grade CIN and SCC lesions 

expressed VEGF in 11.5%, 39.3%, 53.3% 

and 75% of the cases, respectively. 

Regarding the expression of VEGF, the 

positive expression rates in the CIN I (10%), 

CIN II (18.2%) and CIN III (35.7%) groups 

were significantly lower compared with that 

in the ISCC group (73.8%; P<0.05) in the 

study of Li and Zhao (2018) [21]. According 

to this study, positive VEGF expression was 

56.1% in case of invasive squamous cell 

carcinoma of cervix. The VEGF positivity 

was 63.07% in cervical carcinoma in the 

study of Rahmani et al. [13]. The positive 

staining for VEGF was determined in 89% 

of investigated cervical cancers in the study 

of Goncharuk et al. [22]. Li and Zhao (2018) 

found that VEGF expression was positive in 

(73.8%) cases of cervical squamous cell 

carcinoma [21]. Relatively less positivity of 

VEGF expression among ISCC cases in this 

study might have been due to small sample 

size, use of different antibodies, differences 

in methods for evaluating VEGF expression 

and heterogeneity in the population of SIL 

and invasive carcinoma. In the present 

study, positive expression of VEGF was 

higher in cervical squamous cell carcinoma 

than in squamous intraepithelial lesions. 

This indicates that angiogenesis serves an 

important role in tumorigenesis as the 

positivity of VEGF increases with the 

progression of cervical intraepithelial 

lesions to invasive carcinoma. 

 

LIMITATIONS  

• Small sample size 

• Use of only one antibody to 

explore tumour angiogenesis 

rather than a panel of antibodies. 

• Examination of limited 

clinicopathological parameters 

like association with age and 

reproductive profile 

 

 

CONCLUSION 

VEGF expression shows significant 

relationship with tumor progression as has 

been shown by higher percentage of positive 

VEGF expression in ISCC than in HSIL and 

LSIL. This finding support VEGF 

expression is associated with tumorigenesis. 

However, difference in VEGF expression 

among three grades of ISCC were not 

statistically significant. This may be due to 

small sample size, heterogeneity of 

population and differences in VEGF 

detecting methods. 

 

RECOMMENDATIONS 

• Further studies with larger 

samples size including all 

histological types of cervical 

carcinoma are recommended. 

• Further prospected studies with 

larger sample size may provide 

data regarding significance of 

VEGF expression with 

tumorigenesis and the clinical 

trials targeting anti-VEGF 

therapy. 
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