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The study aimed to evaluate the expression of the proliferation marker Ki-67 

in squamous cell carcinoma of the cervix and its correlation with age, parity, 

hormonal status, Broder’s grading, and clinical staging. The cross-sectional 

study included 65 biopsy/hysterectomy-proven cases of squamous cell 

carcinoma. The mean age of the patients was 53 years, and all cases showed 

Ki-67 expression (100% positivity). The study found a statistically significant 

correlation between the Ki-67 score and age (p=0.046) as well as Broder’s 

tumor grading (p=0.00). However, there was no association of the Ki-67 score 

with parity, hormonal status, and FIGO clinical staging. The findings suggest 

that Ki-67 expression may serve as an adverse prognostic marker in cervical 

invasive squamous cell carcinoma. 

Keywords: Squamous cell carcinoma, cervical carcinoma, Ki-67, Broder’s 

grading, Clinical stage. 
 

 

INTRODUCTION 
 

Cancer of the cervix has been the most important 

cancer among women in the past two decades.[1] As 

of March 2016, Indian Cancer Registries indicate 

that cervical cancer contributes to approximately 6–

29% of all cancer in females. More than 85% of 

patients were from the age group 40 years and 

above.[2] The common histological type found in the 

ectocervix is squamous cell carcinoma (SCC) and 

that in the endocervix is adenocarcinoma.[3] 

The proliferation of tumor cells is an important 

characteristic behaviour and therefore cell biological 

markers reflecting the proliferation rate of tumors 

have been investigated in various malignancies. 

However, for proliferation markers like BM28 and 

Ki67, no relation with survival has been observed.[4] 

Ki-67 is a nuclear protein that is expressed by 

multiplying cells in all the phases of cell cycle (G1, 

S, G2, M) except G0. It can predict the possibility of 

development of a tumor and so is called a 

proliferation marker. The level of Ki-67 expression 

is used to determine the cell proliferation status.[5,6] 

It is normally expressed in basal and parabasal 

layers of normal cervical epithelium. However, 

when it shows positivity in the rest of the layers it 

implies dysplasia and carcinoma.[7] The increase in 

the number of positive cells has a significant 

positive correlation with the ascending grade of 

CIN.[8] It can therefore be a predictor of the 

malignant potential and prognosis of lesions.[9] 

Aim and Objectives 

1. To study expression patterns of Ki67 in 

squamous cell carcinoma. 

2. To identify the association of Ki67 with the 

age, menopausal status, parity of patient, 

histopathological grade, and stage of SCC. 
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MATERIAL AND METHODS 
 

This cross -sectional two-year study was conducted 

in the tertiary teaching institute of central India from 

January 2018 to December 2019.  

Inclusion Criteria 

All histopathological proven cases of squamous cell 

carcinoma of the cervix with age more than 18 

years, whose biopsies and/or hysterectomy 

specimens were received for histologic study. 

Exclusion Criteria 

Very small biopsies with inadequate tissue for 

further processing to apply immunohistochemistry 

Methods of Evaluation 

1. Clinical details pertaining to age, parity, clinical 

signs & symptoms were noted.  

2. Histological study of all cervix cancer cases 

was done.  

3. Tumor grading was done on hematoxylin and 

eosin-stained slides using modified Broder’s 

grading system.[10] 

4. Staging of tumor was done based on 

International Federation of Gynecology and 

Obstetrics (FIGO) staging system.[11] 

5. Immunohistochemical study of Ki67 was done 

in all cases of SCC.  

IHC staining decision criteria  

The slides were examined for the presence of 

staining as well as for the percentage and intensity 

of stained cells. The pathological diagnosis was 

considered definite if Ki67 were located in the 

nucleus of tumor cells indicated by tan or brown 

particles. At high magnification 10 different views 

were selected; for each view, 100 tumor cells were 

counted. Accounting to the percentage of positive 

cells Ki67 expression was considered positive or 

negative.  

Scoring of Ki67 staining was done as per the 

standard guidelines and expression patterns of 

various IHC markers.[12]  

IHC staining decision criteria 

Data analysis: Data collected was entered in 

Microsoft Excel and presented with the help of 

descriptive statistics using SPSS software version 

27. For qualitative variables, data was analysed by 

frequency and percentage and association was 

measured by chi-square test.  

 

Table 1: Ki67 scoring system[12] 

Staining Score 

< 10% Positive staining 0 

10-30% Positive staining 1 

30-50% positive staining 2 

>50% positive staining 3 

 

RESULTS 
 

During the study period, a total of 65 SCC cases 

were diagnosed and enrolled in the index study. The 

mean age of the patient was 53 years with an age 

range of 30 years to 82 years. Amongst 65 cases, 

72.3% of women were postmenopausal. The 40% of 

total women had parity ≤2, 56.9 % of women had 

parity between 3 to 5 and 3.1% of women had parity 

more than 5. The commonest presentation was 

postmenopausal bleeding (47.7%) followed by 

intermenstrual bleeding (30.8%). In the present 

study, moderately differentiated SCC was the 

commonest histological grade and constitutes 69% 

of the total cases.  

In the present study, all cases of SCC were Ki-67 

positive.  Ki-67 score 3+ was the most common and 

observed in 50.8% (33 cases) of SCC cases. Ki-67 

score 2+ and 1+ was observed in 30.8% and 18.5% 

of cases respectively. We also correlated the Ki-67 

scoring with age, which showed a statistically 

significant rise in scores with increasing age. 

However, parity and menopausal status were not 

associated with the Ki-67 score. [Table 2] 

 

 
Figure 1: Photomicrograph showing Ki-67 positivity in 

moderately differentiated SCC (x400) 

 

 
Figure 2: Photomicrograph showing Ki-67 positivity in 

poorly differentiated SCC (x400) 
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The association between the Ki-67 score and TNM 

staging of SCC of the cervix was not statistically 

significant. However, the associaation between 

Broder’s grading and Ki-67 scoring was statistically 

significant. (Table 3) The Ki-67 score was high with 

moderately differentiated and poorly differentiated 

SCC. [Figure 1 & 2] 

 

Table 2: Correlation of Ki-67 score with Age, parity and menopausal state 

Characteristics Total cases n=65 

Ki-67 score (%) 

P value 
1+ 

n=12 

2+ 

n=20 

3+ 

n=33 

Age (Years) 

<30 1 0 0 1(100) 

 

0.046* 

31-40 14 5 (35.7) 3 (21.4) 6 (42.9) 

41-50 17 2 (11.8) 7 (41.2) 8 (47.1) 

51-60 16 5 (31.2) 1 (6.2) 10 (62.5) 

>60 17 0 9 (52.9) 8 (47.1) 

Parity 

0-2 26 8 (30.8) 5 (19.2) 13 (50)  
0.077 

 

3-5 37 3 (8.1) 14 (37.8) 20 (54.1) 

>5 2 1 (50) 1 (50) 0 

Menopausal status 

Pre-menopausal 47 6 (12.8) 17 (36.2) 24 (51.1) 
0.100 

Postmenopausal 18 6 (33.3) 3 (16.7) 9 (50) 

 

Table 3: Correlation of Ki-67 score with tumor grading and staging 

Characteristics Total cases n=65 
Ki-67 score (%) 

P value 1+ 2+ 3+ 

Stage 

I 6 2 (33.3) 1 (16.7) 3 (50) 

 

0.512 

II 24 6 (25) 8 (33.3) 10 (41.7) 

III 32 4 (12.5) 9 (28.1) 19 (59.4) 

IV 3 0 2 (66.7) 1 (33.3) 

Broder’s grading 

Well differentiated 15 8 (53.3) 5 (33.3) 2 (13.3)  
 

0.000* 

Moderately differentiated 45 4 (8.9) 14 (31.1) 27 (60) 

Poorly differentiated 5 0 1 (20) 4 (80) 

 

DISCUSSION: 
 

The present study was conducted to evaluate the 

expression of Ki-67 in a total of 65 SCC cases. 

The mean age in the current study was 53 years 

which was similar to other studies conducted for Ki-

67 expression in premalignant and malignant lesions 

of cervix.[12,13]  

In the current study, Ki-67 expression was observed 

in all cases (65%). This finding was in line with the 

study from Nigeria by Ike AO et al.[14], and the 

study by Elsokary AN et al.[15] who observed 100% 

positivity in 35 cases and 30 cases of SCC and its 

variants respectively.  The concordant results were 

also observed in studies from South India and North 

India.[12,13,16] However, Tan GC et al.[17] and 

Odujoko OO et al.[18] observed Ki-67 positivity in 

64.9% and 59.7% of cases respectively. This 

variation could be because of differences in the 

demographic profile of the study population, antigen 

retrieval method, and different antibodies used.  
Many studies evaluated the role of Ki-67 to 

differentiate between normal epithelium and 

intraepithelial lesions (dysplasia/SIL) and also to 

differentiate high-grade squamous intraepithelial 

lesions (HSIL) and invasive SCC.  They found Ki-

67 expression was greater in dysplastic epithelium 

than the normal and metaplastic epithelium and the 

staining was stronger in high-grade intraepithelial 

lesions (HSIL) than the low-grade (LSIL) and 

concluded it as good tool to reduce the inter-and 

intra-observation variability in assessment of 

dysplasia.[14,19,20] Similarly, Singh P et al.[16], Tan 

GC et al.[17] and Raju K et al.[21] found Ki-67 as 

helpful adjunct tool in differentiating HSIL from 

SCC in difficult situations. However, the current 

study not included the dysplastic/intraepithelial 

lesions to study this aspect of Ki-67.   

The present study explored the correlation between 

the Ki-67 scoring and age, parity, and hormonal 

status in cases of invasive SCC and did not find any 

correlation of Ki-67 score with parity and 

menopausal status. However, in current study we 

observed a significant increase in Ki-67 score with 

age. None of the study with the best of our 

knowledge correlated the Ki-67 expression with age.  

The current study has also correlated Ki-67 

expression with the prognostic parameters like 

clinical staging and Border's tumor grading. 

Consistent with the findings of Raju K et al.[21] the 

study found no association between Ki-67 

expression and clinical staging. However, Priyanka 

RD et al,[13] and Elsokary A et al. [15] found a 

statistically significant correlation of higher Ki-67 

score with advanced FIGO stage. Priyanka RD et al. 

[13] observed 3+ Ki-67 score in 25 %, 64% and 81% 

of total cases of Stage I, II and III respectively.  
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Similarly, the current study has found a maximum 

number of cases of moderately differentiated SCC 

and established a significant correlation of tumor 

grading and Ki-67 expression, which is consistent 

with Elsokary A et al.'s[15] findings. The present 

study found that the Ki-67 score was 3+ in 80% of 

poorly differentiated SCC and 60% of moderately 

differentiated SCC, and 13.3% of well-differentiated 

SCC. These findings suggest that Ki-67 expression 

can be a valuable tool in assessing the prognosis of 

invasive SCC. 

 

CONCLUSION 
 

The present study evaluated the Ki67 expression in 

65 cases of invasive SCC of cervix and found 100% 

positivity. The study found a significant correlation 

between Ki67 expression and age. The current study 

also found a statistically significant association of 

Ki-67 expression with the histological grade of the 

invasive cervical carcinoma. In conclusion, Ki67 

expressions were directly associated with the 

severity of cervical lesions. Therefore, Ki-67 may be 

used as adverse prognostic marker in invasive 

cervical carcinoma. 

 

REFERENCES 
 

1. Nandakumar A, Ramnath T, Chaturvedi M. The magnitude 
of cancer cervix in India. Indian J Med Res 2009; 130:219–

21. 

2. Three-Year Report of Population Based Cancer Registries 

2012-2014. Bengaluru: National Centre for Disease 

Informatics and Research National Cancer Registry 

Program (ICMR); 2016. Mar, Incidence, Distribution, 
Trends in Incidence Rates and Projections of Burden of 

Cancer.1–15 

3. Satija A. Cervical cancer in India. South Asia centre for 
chronic disease. Available from: 

http://sancd.org/uploads/pdf/cervical_cancer.pdf. 

4. Eijsink JJ, Noordhuis MG, de Graeff P, Schuuring E, 
Wisman GB, de Bock GH, van der Zee AG. Prognostic cell 

biological markers in surgically treated cervical cancer: a 
systematic review. Molecular Markers for Diagnosis and 

Prognosis in Cervical Neoplasia. 2011:85.  

5. Ross W, Hall PA. Ki67: from antibody to molecule to 
understanding. Clin Mol Pathol 1995;48:M113–17.  

6. Kruse AJ, Baak JP, de Bruin PC. Ki-67 immunoquantitation 

in cervical intraepithelial neoplasia (CIN): a sensitive 
marker for grading. Journal of Pathology 2001; 193:48–54. 

7. Bulten J, van der Laak JA, Gemmink JH, Pahlplatz MM, de 

Wilde PC, Hanselaar AG: MIB1, a promising marker for 

the classification of cervical intraepithelial neoplasia. J 

Pathol. 1996, 178:268-73. 

8. Ahmed SA, Obaseki DE, Mayun AA, Mohammed A, 
Rafindadi AH, Abdul MA. The role of biomarkers 

(p16INK4a and Ki-67) in cervical cancer screening: An 

appraisal. Ann Trop Pathol 2017; 8:1-4. 
9. Nagao K, Yamamoto Y, Hara T, Komatsu H, Inoue R, 

Matsuda K, et al. Ki67 and BUBR1 may discriminate 

clinically insignificant prostate cancer in the PSA range <4 
ng/ml. Jpn J Clin Oncol 2011; 41: 555-564.  

10. Ng ABP, Atkin NB: Histological cell type and DNA value 

in the prognosis of squamous cell cancer of uterine cervix. 
Br J Cancer 1973; 28:322-31. 

11. Bhatla N, Aoki D, Sharma DN, Sankaranarayanan R: 

Cancer of the cervix uteri:2021 update. Int J Gynaecol 
Obstet 2021;155 Supp 1:28-44. 

12. Hebbar A, Murthy VS. Role of p16/INK4a and Ki-67 as 

specific biomarkers for cervical intraepithelial neoplasia: 
An institutional study. J Lab Physicians 2017; 9:104-10. 

13. Priyanka RD, Arunachalam S, Amitkumar K, John JJ, 

Sudalaimuthu M.  An Immunohistochemical Study on Ki-
67 Expression in Squamous Cell Carcinomas of Cervix with 

Clinicopathological Correlation. Cureus 15(1): e34155. 

doi:10.7759/cureus.34155. 
14. Ike AO & Menkiti FE, Ngokere AA. Expression of Ki-67 in 

Malignant and Premalignant Cervical Lesions in Nigerian 

Women. Orient Journal of Medicine 2021; 33:78-87. 
15. Elsokary AN, Attiah SM, Ghannam BB: 

Immunohistochemical study of CDK5 and Ki-67 in cervical 

precancerous lesion and carcinoma. Egypt J Hosp Med. 
2019; 74:270-6.  

16. Singh P, Garg K, Singh A, Tripathi S. Expression of Ki-67 

in premalignant and malignant lesion of cervix in tertiary 
care hospital in Uttar Pradesh. International Journal of 

Research in Medical Sciences 2023;11(5):1575-1581. 

17. Tan GC, Sharifah NA, Shiran MS, Salwati S, Hatta AZ, 
Paul-Ng HO. Utility of Ki-67 and p53 in distinguishing 

cervical intraepithelial neoplasia 3 from squamous cell 

carcinoma of the cervix. Asian Pacific Journal of Cancer 
Prevention 2008; 9:781-784. 

18. Odujoko OO, Omoniyi-Esan GO, Komolafe AO, Adegoke 

A, Olasode BJ. P53 and Ki67 Expression by Cervical 
Cancers in Ile-Ife, Nigeria. British Journal of Medicine & 

Medical Research 2016;17(9): 1-9. 

19. Godoy AEG, Bazzo K, Moura LBD. and Serafini EP. 
Expression Analysis of p53, Ki-67 and bcl-2 in Pre-

Malignant Lesions of the Cervix. Open Journal of 

Obstetrics and Gynecology 2014; 4:462-469. 
20. Kim SM, L.J., Lee DW, Kim MJ, Lee HN. The Prognostic 

Significance of P16, Ki-67, P63, and Ck17 Expression 
Determined by Immunohistochemical Staining in Cervical 

Intraepithelial Neoplasia. Korean J Obstet Gynecol 

2001;54(4):184-191. 

21. Raju, K., Punnayanapalya, S. & Mariyappa, N. Significance 

of p53, pRb and Ki-67 markers in Cervical intraepithelial 

lesion and Malignancy. Biomed Res Ther 2015;2(10): 374-
384. 

 


