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Abstract 

Introduction: Cervical cancers are the second most frequent type of cancer in females. It develops from premalignant to 

invasive stages in a multistep process of carcinogenesis. The differentiation between cervical intraepithelial neoplasia III 

(CIN III) and early squamous cell carcinoma (SCC) of the cervix could be difficult to diagnose in certain situations 

unless we see the invasion. The objective of the study was to determine the expression of p53 & Ki67 in CIN and 

cervical cancers and its correlation with grading and differentiation of cervical cancers with special emphasis on whether 

the use of Ki67 & p53 markers could help in differentiating CIN III from early SCC. Material and Methods: A 

prospective study on 90 cases of cervical biopsies, including- cases of : chronic cervicitis (40), CIN III (19) and invasive 

carcinoma (31). All cases were evaluated by immunohistochemistry using Ki67 & p53 monoclonal antibodies. Results: 

Both Ki67 & p53 showed higher expression in CIN III and invasive cervical carcinoma than chronic cervicitis with 

statistically significant difference p<0.01 and p<0.001 respectively. High significant difference of p53 & Ki67 expression 

was found between patients with CIN III and invasive cervical carcinomas. There was a clear trend for increasing number 

of cases with positive Ki67 & p53 index with increasing grades of cervical cancer. Conclusion: Ki67 & p53 showed 

increased expression from CIN III to SCC and it may be helpful adjunct in differentiating these two lesions. These 

markers could be used as biomarkers in the evaluation of the proliferative activity and progressive potential of dysplastic 

and neoplastic changes. 
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Introduction 

Carcinoma of uterine cervix is the most frequent 

malignancy in women worldwide with an incidence of 

approximately 456.000 cases per year leading to 

200.000 deaths per year [1]. 

 

Cervical cancer develops from premalignant to invasive 

stages in a multistep process of carcinogenesis. During 

this process many molecular structures are denovo 

expressed, while reference characteristic are lost. 

Identification of these molecular changes as tumour 

markers contributed to improve our capacity in 

diagnosis and evaluation of prognosis [2]. 

 

The epidemiological profile of the disease shows that it  
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is related to sexual activity and 99% of cervical cancers 

are associated to Human papilloma virus (HPV) 

infection [3].  

 

The risk of developing cancer depends on the HPV 

type. The high risk HPV types 16 and 18 are the most 

prevalent represent 59.8% and 15.0% respectively in 

case of invasive cancers [4].
 

 

However not all women who have HPV infection 

develop cervical cancer, suggesting that HPV alone is 

not sufficient for cervical carcinogenesis. Researchers 

are currently focused on other important cell cycle 

factors such as loss of growth suppression, increased 

cell growth rates and angiogenesis [5]. Thus, one major 

field of research was directed towards tumour 

proliferation and tumour invasion biomarkers as 
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potential negative prognostic factors [6]. Two of the 

cell cycle genes which may be involved include Ki67 

and p53. Ki67, a proliferative marker known as 

predictive factor for tumour development, is defined as 

a nuclear antigen expressed during all active phases of 

the cell cycle (G, S, G2 and M) except GO; the level of 

ki67 expression is used to determine the cell 

proliferation status [7]. In normal cervical squamous 

mucosa, Ki67 is detected essentially in parabasal layers, 

but also in certain basal layers [8]. 

 

Increased Ki67 reactive cells in the intermediate and 

superficial layers of the squamous epithelium correlate 

with the presence of cervical dysplasia, while the 

percentage and superficial location of positive cells in 

the cervical epithelium also correlates with the grade of 

cervical intra-epithelial neoplasia [9].
 

 

The p53 gene functions include cell cycle arrest and 

apoptosis in response to DNA damage. Normal p53 

protein has a very short half life and thus the protein 

level is too low to be identified 

immunohistochemically. In contrast, mutant p53 

proteins have a longer half life and can be easily 

detected by IHC methods [10]. The p53 gene is one of 

the most important targets of the HPV E6 gene. It was 

found that E6 protein of high risk HPV, but not of low 

risk HPV, could interact with p53 in vitro systems. In 

addition to the ability to stimulate p53 degradation, E6 

protein inhibits several functions of wild type p53 and it 

competes with it for the most important p53 protein 

functions including suppression of malignant growth. It 

was also shown that E6 increased the level of 

mutagenesis and genomic instability [11]. 

 

As there is a strong requirement of prognostic 

biomarkers and classic factors for tumour 

aggressiveness which could be managed as predictive 

parameters in cancer cervix, we have conceived that 

current study aiming to deter mine the expression of 

p53 and Ki67 in CIN and cervical cancers and its 

correlation with grading and differentiation of cervical 

cancers. 

Material and Methods 

This is a prospective study on women submitted to 

cervical biopsies between Jan 2012 to Dec 2013, in the 

department of pathology, BRD Medical College, 

Gorakhpur. We evaluated the morphological changes in 

histological sections stained by Haematoxylin and 

Eosin (H&E), according to the severity of cervical 

lesion (chronic cervicitis with CIN III and with invasive 

carcinoma of the cervix). The total number of cases was 

90, comprising of 40 cases of chronic cervicitis, 19 

cases of CIN III and 31 cases of invasive cervical 

carcinoma. Immunohistochemical stay was performed 

for p53 and Ki67 by using Biogenex monochlonal 

ntibodies by antigen-retrieval method. For all cases the 

same technical personnel performed the 

immunohistochemical staining. A positive control was 

used for every antibody, to eliminate the possibilities of 

wrong interpretation. Sections of chronic cervicitis were 

used as positive control. 

 

Interpretation of Results: All slides were examined 

under light microscopy. Strong nuclear staining was 

regarded to denote p53 and Ki67 positivity. 100 cells 

were evaluated in representative high power fields to 

obtain the percentage of cell positivity. The degree of 

nuclear staining was graded depending on the 

percentage of cells stained. For p53 grade 0 samples 

with no positivity (negative), Grade-I when less than 

10% of cells showing positivity (mild expression), 

Grade-II with 11% to 50% expression (moderate 

expression) and Grade-III with greater than 50% 

expression (intense expression) [12] For Ki67, Grade-

1+, 2+ and 3+ was given when the Ki67 index was 

below 5%, 5 to 30%, and greater than 30% respectively 

[13]. The percentage of p53 and Ki67 protein staining 

for CIN III and SCC (Squamous cell carcinoma) were 

evaluated using the chi-square test. Any ‘p’ value<0.05 

was considered to be statistically significant. 

Results  

Clinical Presentation: A total of 90 cases were taken for the present study, which included 40 (44.44%) cases of chronic 

cervicitis, 19 (21.11%) cases of CIN III and 31 (34.45%) cases of invasive cervical carcinoma (keratinizing squmous cell 

carcinoma 9 (29.03%) and non keratinizing squmous cell carcinoma 22 (70.96%). The age of clinical presentation for all 

patients with cervical lesions including chronic cervicitis, CIN III and invasive cervical carcinoma ranged from 26 to 90 

years with mean age of 51.11 years. Patients with cervical carcinoma (31-90, mean 56.22 years) were older than those 

with CIN (26-70, mean 44.57 years). According to the parity wise distribution maximum cases of CIN III (52.63%) and 

of invasive cervical carcinoma (41.93%) were in para 5-6. Predominant presenting feature in chronic cervicitis was pain 

in lower abdomen (37.5%) while CIN III and carcinoma cervix it was bleeding per vaginum in 57.89% and 77.41% 

respectively. 
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P53 Expression: Positive staining for p53 expression was localized in the nuclei of dysplastic and carcinoma cells 

(Fig.1). 7 to 19 (36.84%) premalignant (CIN III) cases were positive for p53. In contrast 21 of the 31 (67.74%) malignant 

(SCC) cases were positive. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Photomicrograph showing P53 positivity in moderately differentiated  

Squamous Cell Carcinoma (X400) 
 

The relationship between the percentage of cells with p53 expression i.e. its grading and histological diagnosis in 

summarized in Table-I. The difference of p53 protein expression between CIN III and SCC was statistically significant 

(‘p’ value <0.01), showed positive association between the invasion of cervical lesions and expression of p53. 

 

Table I: Percentage of P53 Expression in CIN III and malignant Cervical Neoplasm. 

Histological 

Diagnosis 

% of P53 Expression 

Negative (0) Grade 1 (1-10%)) Grade 2 (11-50%) Grade 3 (>50%) 

CIN III (19) 12 (63.16) 0 (0) 2 (10.52) 5 (26.32) 

Malignant 

(SCC (31) 

10 (32.26) 0 (0) 0 (0) 21 (67.74) 

When the intensity of staining is evaluated Grade-III or intense expression of p53 protein was observed in 21/31 

(67.74%) of malignant cases, while only 5/19 (26.32%) of CIN III cases were immunoreactive. The difference in the 

intensity of p53 protein immunoexpression was statistically significant (‘p’ value <0.001 on log linear analysis). 

Figure 2- Photomicrograph showing Ki67 positivity in moderately differentiated  

Squamous Cell Carcinoma (X400) 

 

Ki67 Expression: Positive staining for Ki67 was also localized in the nuclei of dysplastic and carcinoma cells (Fig.2). 6 

(31.58%) of 19 pre-malignant (CIN III) cases were positive for Ki67. In contrast 13/31 (41.94%) malignant cases were 

positive. The relationship between the percentage of cells with Ki67 expression (i.e. grading) and their corresponding 

histological diagnosis is summarized in Table-II. 



January- June, 2016/ Vol 2/ Issue 1                                                                                                      

                                                                                                                                                   Research Article 

Tropical Journal of Pathology & Microbiology                                         Available online at: www.pathologyreview.in  6 | P a g e  

Table II: Percentage of Ki67 Expression in CIN III and malignant Cervical Neoplasm. 

Histological 

Diagnosis 

% of Ki67 Expression 

Negative Grade 1 (Low 

Proliferation) 

Grade 2 (Moderate 

Proliferation) 

Grade 3 (High 

Proliferation) 

CIN III (19) 13 (68.42) 0 (0) 5 (26.32) 1 (5.26) 

Invasive 

Cervical 

Carcinoma (31) 

18 (58.06) 0 (0) 11 (35.48) 2 (6.45) 

The difference of Ki67 protein expression between CIN III and SCC was statistically significant (p<0.05) and showed 

positive association between the histological grades of cervical lesions and expression of Ki67. 

 

When the intensity of staining is evaluated, Grade-II or moderate proliferation was observed in 5/19 (26.32%) of CIN III 

cases, and 11/31 (35.48%) of SCC cases while high proliferation is seen in 1 (5.26%) of CIN III and 2 (6.45%) of SCC 

cases. The difference in the intensity of Ki67 protein immunoexpression was statistically significant (‘p’ value <0.001 on 

log linear analysis). 

 

Table III: Comparison between expression of  Ki67and P53 with histological types SCC. 

I HC markers KSCC (9) NKSCC (22) 

Positive Negative Positive Negative 

Ki67 4 (44.45) 5 (55.55) 9 (40.90) 13 (59.10) 

P53 5 (55.55) 4 (44.45) 16 (72.73) 6 (27.27) 

 

All cases of chronic cervicitis were negative for p53 and Ki67. Ki67 expression showed higher expression in keratinizing 

squamous cell carcinoma than non-keratinizing SCC while p53 expression showed higher expression in non-keratinizing 

SCC than in keratinizing SCC, which is summarized in Table-III. 

Discussion 

Carcinogenesis is generally based on uncontrolled cell 

proliferation, assessed by Ki67 biomarker and abnormal 

apoptosis, cell growth and cell cycle, evaluated by p53 

expression [7].
 

Recent advances in the 

immunopathogenesis of cancer, especially in cervical 

cancer, have been related to IHC evaluation of two 

important tumour biomarkers.
 

 

1. Ki67 Ag, a human nuclear protein expressed through 

the entire cycle except G0 phase, which is widely used 

to assess proliferation status [14]. 

 

2. p53 which is located on chromosome 17 P13.1 and it 

functions as cell cycle arrest and apoptosis in response 

to DNA damage. It is the most common target for  

genetic alteration in human tumours. This is one of the 

most important targets of the HPV E6 gene [12]. 

Because of the significant inter and intra-observer  

variability in interpreting invasive and non-invasive 

cervical biopsy specimens. There is a need to search for 

biomarkers to assist in diagnosis. Oncogenes and cell  

 

 

cycle regulators that may play a role in the genesis of 

cervical cancer include C-erb B2, p27, p53, p16INK4a 

and Ki67 [14]. 

 

Ki67 proliferation marker is already recognized and 

validated as specific and sensitive biomarker in cervical 

intraepithelial neoplasia. It is well demonstrated that 

Ki67 expression is increased in upper layers of cervical 

epithelia, being of major significance for the 

differentiation of non-neoplastic lesions that can mimic 

cancer [18].  

 

As p53 protein concern, it’s over expression is linked 

with control of cell growth, cell cycle and apoptosis. In 

uterine cervical carcinoma, the detection rate of p53 

over expression by IHC has been reported to range from 

8-74% and some reports have suggested that p53 over 

expression is important as a prognostic marker [15]. 

 

The current study was designed in order to investigate 

tumour proliferative activity (Ki67) and apoptosis in 
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response to DNA damage (p53) as main determinants of 

cancer aggressiveness and biomarker distribution 

among histological cervical carcinoma types. 

 

We were interested in demonstrating potential 

correlation concerning tumour biomarkers and 

aggressiveness of the tumour. Statistical analysis 

underwent has revealed certain statistical significant 

correlations, supporting either already known data from 

literature, either new information. 

 

Thus, there have been demonstrated a significant 

relation between two biomarkers known to define 

tumour proliferation (Ki67) and apoptosis (p53), critical 

elements for cervical carcinoma aggressiveness. 

 

Our study showed a higher incidence of cervical 

neoplasia in Indian community. When comparing the 

ratio of CIN III and squamous cell carcinoma in various 

ethnic groups, we found that Indians have higher 

incidence of squamous cell carcinoma compared to 

CIN. In contrast the ratio were reversed in Chinese 

community. A possible reason for this could be the lack 

of awareness, low socio-economy, in availability of 

resourses and that the Indians may have initially opted 

for traditional therapy and presented with an advance 

stage of disease [14]. 

 

The median age of women in our study was 56.22 

years, ranging from 31-90 years. The maximum number 

of cases (CIN III and SCC) were in the age group of 40-

60 years which is consistent with data from other 

studies [16, 17]. 

 

This study revealed that ki67 expression correlates well 

with the invasive nature of squamous cell carcinoma, 

whereby the average percentage of malignant cell 

reactivity was 41.94% compared to CIN III which was 

31.58%. The average percentage of p53 expression was 

36.84% in CIN III and 67.74% in invasive carcinoma. 

 

Hence from above findings we observed that expression 

of Ki67 and p53 increases from premalignant to 

malignant lesions which was in accordance with other 

studies done by Kanupria Gupta [18], Geok Chin Tan 

[14] and Natalia Gaspar Munhoz [19]. This also 

suggests that p53 alteration is not an early event in the 

pathogenesis of cervical cancer. 

 

We also observed that an increased Ki67 index and 

grading of p53 expression as the nature of the lesion 

progressed from dysplasia to squamous cell carcinoma. 

Intense expression of p53 was observed in all cases of 

invasive cervical carcinoma while it was seen in 

26.32% of CIN III cases. Even the intensity of Ki67 

staining was found to increase as the nature of the 

lesion changed from dysplasia to SCC. Similar findings 

were observed by Gupta K et al18 and Natalia et al [19]. 

 

p53 expression was more in non-keratinising squamous 

cell carcinoma (72.73%) than keratinizing squamous 

cell carcinoma (55.55%). 

 

Many reports have demonstrated the correlation 

between p53 gene mutation and unfavourable outcome 

in various human cancers, including lung, breast, 

bladder and cervical cancers [12]. 

 

Previous reports have shown that p53 over expression 

has a statistically significant correlation with poor 

outcome of cervical squamous cell carcinoma [20]. 

Conclusion 

Hence, we conclude the increasing prevalence, Ki67 

index and p53 expression with increasing grades of 

dysplasia and increase in progression from dysplasia to 

carcinoma shows that both of these could be used as 

biomarkers in the evaluation of the proliferative activity 

and progressive potential. 
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