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ABSTRACT 

Background: Cancer is one of the major leading causes of death across the globe. Accurate grading and staging of malignancy are 

extremely important. Histopathology is the gold standard for grading of tumors. However, with the advent of immune 

histochemistry the tumor proliferative behavior can be more accurately interpreted. So, it is important to assess the tumor grades on 

histopathology with their corresponding immunohistochemical profile. Aim: To assess the histopathological grading status of 

tumors in comparison to their proliferative behavior and immunophenotype through immunochemistry. Materials and Methods: 

Cases diagnosed with Breast, Oral and Glial cancer were surgically operated. Tumors were graded on histopathology subsequently 

subjected to immunohistochemical analysis. The histopathological grading was compared to the Breast carcinoma 

immunophenotypes, Glial tumor nuclear proliferative potential with Ki67 and in oral cancer Tp53 mutant gene status respectively. 

Chi square test analysis was done. Results: A total of 165 cases of cancer were analyzed. A significant correlation was found between 

the histopathological grades and immunophenotypes of Breast ( 2א -value= 89.97, p-value=0.0001), Oral ( 2א -value= 95.27, p value= 

0.0001) and Glial cancers ( 2א -value= 43.22, p-value = 0.0001). Conclusion: The study showed that the grades in breast carcinoma 

matched with corresponding immunophenotypes. Similarly, when comparing glial tumors and oral carcinomas with Ki67 labelling 

index and Tp53 positivity status, higher grades corresponded with higher Ki67 and Tp53 positivity. 

 

Keywords: Histopathology, Immunohistochemistry, Immunophenotypes, Breast carcinoma, glial tumors, Oral carcinoma 

 

 

1. INTRODUCTION 

Cancer is one of the most dreaded conditions which manifests in the human body. It is the second leading cause of mortality, with 

an estimated 9.6 million deaths globally in 2018 and about 1 in 6 deaths is due to cancer (Cancer. Fact sheet, 2018). Cancers are of 

diverse origin, involving almost all possible organ systems. An estimated 18.1 million new cases were diagnosed in 2018 (Bray F et 

al., 2018). Correct and early diagnosis of cancer plays a pivotal role. The three most important aspects which determine the cancer 

treatment protocol are the diagnosis, the histopathological grading and staging of the cancer. Multitude grading schemes have 

evolved for each type of cancer, e.g. Breast carcinoma is graded according to Nottingham’s modification of Scarff Bloom Richardson 

grading system which has three grades, depending upon scores from 1-9 (Frierson Jr HF et al., 1995), Oral squamous cell carcinomas 

are graded as per Anneroth’s grading based on cell appearance, inflammatory response margins, nuclear pleomorphism and is 

scored accordingly (Anneroth G et al., 1987) Glial tumors (Astrocytoma, Oligodendroglioma, Ependymoma) are graded depending 

on cellularity, blood vessel predominance and tissue necrosis graded from I to IV accordingly (Kleihues P et al., 1993)  

In the present-day world, molecular genetics has come to the forefront in cancer diagnostics and poses a sort of competition 

when pitted against the histopathological grades. Cancer behavior in oral malignancy as well as glial tumors can be elicited on the 

nuclear positivity of wild type p53 positivity in malignant squamous cells (Jayade BV et al., 2009) or Ki67 proliferation index in 

nucleus of glial tumor cells (Cho U et al., 2018). Breast carcinomas have been regrouped in four major immunophenotypes 

(Goldhirsch A et al., 2007; Goldhirsch A et al., 2009) (Luminal A/B, HER 2 type, Triple negative Breast carcinoma [TNBC]) based on 

Estrogen receptor (ER), Progesterone receptor (PR), Ki67, Her2 Neu positivity. 

Molecular genetics definitely help in determining the tumor grade and hence the behavior but it is of paramount importance for 

the medical expertise to understand their limitations and that there are still a large number of populations in India that do not have 

good access to these tests along with other issues like technical requirements, reporting expertise and cost constraints. The 

skepticism around histopathological grading system needs to be addressed; histopathological grading is a simple and cost-effective, 

consistent accurate method for evaluating biological characteristics of cancers. 

The present study assessed the grades of Breast, Oral and Glial malignancies on histopathology and compared the scores of the 

same on immune histochemistry assessing their respective immunophenotypic as well as nuclear proliferative potential. This will 

determine the accuracy and reliability of molecular markers in comparison to the gold standard histopathological diagnosis as well 

as grading and the extent of their utility.  

 

Aim 

To assess the histopathological grading status of tumors in comparison to their proliferative behavior and immunophenotype 

through immunochemistry. 

 



                             

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e1
1

9
0
 

ARTICLE RESEARCH 

Objective 

To diagnose Breast cancers, Oral cancers, Glial cancers on histopathology. 

To grade the Breast cancers, Oral cancers, Glial cancers. 

To assess the immunophenotype status of Breast cancers. 

To assess the proliferative index of Oral Cancers and Glial tumors through immunohistochemistry 

To compare the grades of Breast cancers with the immunophenotype status (by St. Gallen classification) and Oral cancers, Glial 

cancers with the proliferative status (by p53 marker and Ki-67 labelling respectively)  

 

2. METHODS AND MATERIALS 

This Cross sectional, Observational study was conducted on patients attending Surgery OPD of a Rural Tertiary Care Hospital in the 

backdrop of Central India, with chief complaints of lump in breast, oral lesions and symptoms of space occupying lesions; 

subsequently clinically suspected cases of Breast cancer, Oral cancer and Glial cancer were selected for the study. From July 2019 to 

October 2019 a total of 165 patients were considered for the study, considering all three types of cancers (Breast, Oral and Glial). The 

sample size was based on the Krejcie and Morgan methodology of calculation of sample size (Krejcie RV & Morgan DW 1970). These 

patients were surgically operated and the samples were processed in the Department of Pathology, in the sections of histopathology 

and immunohistochemistry for histopathological diagnosis and molecular profiling of tumors respectively according to the standard 

protocol. Routine tissue processing was carried out by the Histopathological tissue processing equipment which include Microtome 

(Leica Biosystems), Automated tissue processor (Leica TP 1020), Tissue processing materials (wax etc.), Compound light microscope 

(Lawrence & Mayo), Leukart’s moulds, Paraffin, Tissue float bath, Hot plate, Scalpel and blade, Glass slides, Cover slips, Glass marker, 

Distyrene Plasticizer in xylene (DPX) mountant., Filter paper, Gauze piece and staining thin sections by Conventional Haematoxylin as 

well Eosin stain. Further comparisons were made between histopathological grades of tumors with parallel immunophenotype and 

proliferative markers of the tumor. 

 

Inclusion criteria 

Clinically suspected case of Breast, Oral and Glial tumors, correlated radiologically and confirmed histo-pathologically irrespective of 

age, sex and etiological factors. 

All cases of breast, oral and brain tumors evaluated on immunohistochemistry.  

Present study considered only newly diagnosed cases of breast cancer, oral cancer and glial tumors. 

 

Exclusion criteria 

Clinically suspected cases of Breast, Oral and Glial tumors, which did not correlate clinically, radiologically. 

All cases suspected with Breast, Oral cancer and Glial tumors which are diagnosed otherwise on histopathology. 

All cases of breast, oral and glial malignancy not evaluated for immunohistochemistry. 

Cases with recurrence or under treatment (chemo-radiotherapy) were not considered for the study. 

 

Ethical Approval 

The study was conducted only after due clearance from the Institutional Ethics Committee (IEC) (Ref. No. DMIMS (DU)/IEC/Jun-

2019/8061). 

 

Reporting by Histopathology 

Breast carcinomas were graded by Nottingham Grading Scheme (NGS) (Frierson Jr HF et al., 1995). 

Oral squamous cell carcinomas were graded by Anneroth's grading system (Anneroth G et al., 1987). 

Glial cancers were graded by WHO grading system (Kleihues P et al., 1993) 

 

Evaluation was done by following standard immunostaining protocol with the help of Immunohistochemical staining Kit which is: 

For Breast cancers by ER/PR/HER-2neu/Ki 67 (DAKO).  

For Glial cancers by Monoclonal mouse anti-human Ki-67/MIB-1 antibody (DAKO). 

For Oral cancers by Monoclonal Mouse Anti- Human p53 protein (DAKO). 

 

Reporting by Immunophenotyping 

Immunohistochemical analysis For Breast cancers by St. Gallen criteria (Goldhirsch A et al., 2007; Goldhirsch A et al., 2009). 
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The molecular subtyping of the immunohistochemical stained slides was done and these sections were categorized into four 

molecular subtypes namely Luminal A, luminal B, HER 2 NEU positive, and TNBC based on the positivity for ERs, PRs, Ki 67 positive, 

and Her 2/Neu transmembrane staining. 

 

Immunohistochemical analysis of p53 nuclear staining for Oral squamous cell carcinoma (Jayade BV et al., 2009). 

Oral Squamous cell carcinomas were assessed for P53 positivity with help of immunohistochemistry. Nuclear positivity of Oral 

squamous carcinoma cells was scored. Immunohistochemical over expression of p53 is considered as a marker of poor prognosis. 

P53 immunohistochemistry was scored as per the amount of positivity and categorized as >25%, 25 to 50% and >50%. 

 

Estimation of Glial tumor proliferation by Ki-67 labelling index (Cho U et al., 2018; Jonat W & Arnold N 2011). 

For glial tumors nuclear proliferation status was assessed by Ki-67 immunohistochemical staining. Nuclear staining in the malignant 

glial tumors was analyzed, as per the Ki67 LI. The categorization of Ki67% was categorized as >15%, 15 % to 30% and >30%. 

 

Data analysis was carried by Statistical Package SPSS (version 25.0, IBM Corporation) and Microsoft Excel 2019, study carried out 

using Chi square test analysis. 

 

3. OBSERVATION AND RESULTS 

A total of 165 cases of cancer including Breast cancer (n=60), Oral cancer (n=55) and Glial cancer (n=50) were identified. The age 

range varied from 5 to 75 years. Out of all the cases, 80 were male and 85 were female.  

Breast cancer cases included a total of 60 female patients with breast cancer. According to BR grading system, out of 60 cases, 22 

cases (36.67%) were of Grade I (Fig. A), 19 cases (31.67%) were of Grade II (Fig. B) and 19 cases (31.67%) were diagnosed with Grade 

III (Fig. C) Breast Cancer. The breast carcinoma cases were subjected to immunophenotypes of breast cancer (Luminal A, Luminal B, 

Her2 Neu and TNBC). Comparison between grade and immunophenotype shows that, out of a total of 22 cases of grade I, 20 cases 

(90.91%) were Luminal A and 2 cases (9.09%) were Luminal B. out of 19 cases in grade II all of the cases (100%) were Luminal B 

category. Out of 19 cases in grade III, 4 cases (21.05%) were Luminal B 9 cases (47.37%) were of Her2 Positive 6 cases (31.58%) were 

of TNBC (Fig. D,E,F). 

 

 

Figure A H&E stain slide shows Histopathological features of IDC (NOS Type) BR Grade-1. 

 

Table 1 Correlation between BR grading and Immunophenotype 

 
Immunophenotype 

Total 
TNBC Her2 Positive Luminal A Luminal B 

BR Grading 

Grade I 0(0%) 0(0%) 20(90.91%) 2(9.09%) 22(40%) 

Grade II 0(0%) 0(0%) 0(0%) 19(100%) 19(34.55%) 

Grade III 6(31.58%) 9(47.37%) 0(0%) 4(21.05%) 19(34.55%) 

Total 6(10%) 9(15%) 20(33.3%) 25(41.67%) 60(100%) 

 value 89.97, p-value=0.0001, Significant-2א
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Figure B H&E stain slide shows Histopathological features of IDC (NOS Type) BR Grade-2. 

 

 

Figure C H&E stain slide shows Histopathological features of IDC (NOS Type) BR Grade-3. 

 

 

Figure D IHC stain slide 4x view shows nuclear positivity for ER receptor. 
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Figure E IHC stain slide 4x view shows nuclear positivity for PR receptor. 

 

 

Figure F IHC stain slide 4 x views shows membrane positivity for HER2 Neu receptor. 

 

According to Anneroth Grading system, out of 55 cases, there were 45 males and 10 females. Further the cases were categorized 

as per grades as follows there were 23 cases (41.82%) of Grade I, 16 cases (29.09%) of Grade II and 16 cases (29.09%) diagnosed with 

Grade III oral cancer. After evaluation of p53 scores, out of 55 cases, 20 cases (36.36%) had p53 score <25%, 19 cases (34.55%) had 

p53 score between 25-50%, 16 cases (29.09%) had p53 score >50%. The comparison between grade and p53 score shows that, out 

of total 23 cases of grade I, 20 cases (86.96%) had p53 score less than 25% and 3 cases (13.04%) had p53 score between 26-50%. 

Out of 16 cases in grade II all of the cases (100%) had p53 score between 26-50%. Out of 16 cases in grade III all cases (100%) had 

p53 score more than 50%. Over expression of p53 is considered as a marker of poor prognosis which is seen in higher grades (Fig. 

G).  

 

Table 2 Correlation between Anneroth Grading and p53 score 

 
P53 score 

Total 2א-value 
0-25% 26-50% 51-100% 

Anneroth 

Grading 

Grade I 20(86.96%) 3(13.04%) 0(0%) 23(41.82%) 

95.27 

P=0.0001, S 

Grade II 0(0%) 16(100%) 0(0%) 16(29.09%) 

Grade III 0(0%) 0(0%) 16(100%) 16(29.09%) 

Total 20(36.36%) 19(34.55%) 16(29.09%) 55(100%) 
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Figure G IHC stain slide 10 x views shows nuclear positivity for p53 

 

Figure 1 Scatter plot between Anneroth Grading and p53 score. 

 

Figure 1 shows a significant correlation was found between Anneroth’s Grading and p53 score (p<0.05)  

 

 

Figure H IHC stain slide 10 x views shows nuclear positivity for Ki67 
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According to the WHO Grading system, out of 50 cases, 35 cases were male and 15 cases were female. The cases were divided as 

follows - 6 cases (12.00%) were of Grade II, 20 cases (40.00%) were of Grade III and 24 cases (48.00%) were diagnosed with Grade IV 

Oral Cancer. After assessing the Ki-67 labelling index, out of 50 cases, 24 cases (48.00%) had Ki-67 index ≤15%, 16 cases (32.00%) 

had Ki-67 index between 16-30%, 10 cases (20.00%) had Ki-67 index >30%. In the present study there were no cases of Grade I glial 

cancers. On comparison between grade and Ki-67 labelling index shows that, out of total 6 cases of grade II, all of the cases (100%) 

had Ki-67 index ≤15%. Out of 20 cases in grade III 18 cases (90.00%) had Ki-67 index ≤15% and 2 cases (10.00%) had Ki-67 index 

between 16-30%. Out of 24 cases in grade IV 14 cases (58.33%) had Ki-67 index between 16-30% and 10 cases (41.67%) had Ki-67 

index >30% (Fig. H).  

 

Table 3 Correlation between WHO Grading and Ki-67 labelling index 

 
Ki-67 labelling index 

Total 2א-value 
≤15% 16-30% >30% 

WHO Grading 

Grade II 6(100%) 0(0%) 0(0%) 6(12%) 

43.22 

P=0.0001, S 

Grade III 18(90%) 2(10%) 0(0%) 20(40%) 

Grade IV 0(0%) 14(58.33%) 10(41.67%) 24(48%) 

Total 24(48%) 16(32%) 10(20%) 50(100%) 

 

 

 

Figure 2 Scatter plot between WHO Grading and Ki-67 labelling index. 

 

A significant correlation was found between grade and Ki-67 labelling index (p<0.05) (Table 3).  

 

4. DISCUSSION 

In the present-day world, the cancer propensity has almost doubled since the last decade, malignancy of the Breast, Brain and Oral 

cavity are amongst the most rampant. Accurate diagnostics are needed to correctly and accurately grade and stage tumors. The 

conventional microscopy stained with Hematoxylin and Eosin stain has been commonly used to diagnose and grade tumors. With 

the advent of immunohistochemistry, the grading and staging of tumors can be more accurately predicted and definitely aids in 

estimating the proliferation status and behavior of the tumor. 

The present study compared the histopathological grading of malignant tumors of the Breast, Brain and Oral cavity with that of 

the Molecular immunophenotypes, Ki67 labelling index and p53 mutant gene status in the tumors respectively. 

 

Breast cancer case studies 

A total of 65 cases of Breast cancers were histopathologically divided into according to the Nottingham’s modification of Bloom 

Richardson’s grading system (NGS) as Grade I, Grade II and Grade III respectively. Immunohistochemical analysis for Breast cancers 

were done according to the St. Gallen criteria and categorized into breast carcinoma into four molecular subtypes namely Luminal A, 
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luminal B, HER 2 NEU positive, and TNBC based on the positivity for ERs, PRs, Ki 67 positive, and Her 2/Neu transmembrane staining. 

When the NGS grades were compared to molecular subtypes it was seen, majority of histopathological Grade I and II tumors fell 

into the Luminal A and Luminal B category. Around 90.91% of grade I and 100% grade II tumors were found positive for the 

molecular subtype of luminal A and luminal B type respectively; suggesting the fact that tumor aggressiveness of luminal A and B 

category is of low potential akin to the low histopathological grade (BR Grade 1 and Grade 2) tumors. The majority of 

histopathological Grade III tumors matched with the molecular subtypes of HER 2 Neu and TNBCs, i.e., 47.37% and 31.58% cases, 

respectively, whereas few of the Grade III tumors also matched with Luminal B subtype i.e. 21.05%, suggesting the fact that the cell 

proliferation index and tumor aggressiveness of HER 2 NEU and TNBC category is of extremely high potential akin to the high 

histopathological grade (Grade III) tumors. Majority of Luminal A and B categories fall in the lower histopathological grades (Grade 

I&II) whereas more cases of Her2 Positive and TNBC were seen to fall in Grade III. On statistical analysis a significant correlation was 

found between grades and Immunophenotypes (p<0.05) (Table1).  

Similar findings were seen in a study by (Shukla S et al., 2018) where 61.53% of cases of luminal A subtypes fell into NGS Grade 1 

category, 51.21% of cases of luminal B subtype fell into the BR Grade 2 category. The majority of histopathological Grade III tumors 

matched with the molecular subtypes of HER 2 Neu and TNBCs, a total of 37 cases out of 47 (78.71%), i.e., 46.80% and 31.91% cases, 

respectively, were found in BR Grade 3 category. Statistically, when histopathological grades were compared with molecular 

immunophenotypes, a significant correlation was seen. In another study by (Widodo et al., 2014) the relation of clinicopathological 

features of breast cancers with molecular subtypes were analyzed using Pearson's Chi-Square test. A p-value of <0.05 was 

considered statistically significant. In a study by (Najafi B et al., 2013) concerning grading a significant difference was among the 

groups (p=0.0001) was seen. In Grade-1 luminal A was the highest (9%) and triple negative was the least (zero). In Grade-2 luminal A 

was the most (69.3%) and HER-2 enriched was the least (44.4%). In Grade-3 triple negative was the most (53.1%) and luminal A was 

the least (21.7%). In another study by (Su et al., 2011) the prevalence of the luminal A, luminal B, human epidermal growth factor 

receptor 2 (HER2), and triple-negative subtypes were 48.6%, 16.7%, 13.7%, and 12.9%, respectively. The luminal A subtype had a 

stronger correlation with lower histologic grade than the triple-negative or HER2 subtypes.  

In another study by (Bennis et al., 2012) Luminal A subtype was more prevalent (53.6%) associated with favorable clinic-

pathological characteristics, followed by luminal B (16.4%), Her2-overexpressing (12.6%), basal-like (12.6%) and unclassified subtype 

(4.9%). The luminal A subtype was associated with favorable biological characteristics and a better prognosis than triple negative 

tumors that were associated with a poor prognosis and unfavourable clinic-pathological characteristics. IHC subtypes were 

significantly different by histological grade (p = 0.0053). The unclassified, basal-like and Her2-overexpressing subtypes represented a 

higher percentage of cases with histological grade III (53%; 47.6% and 42.2% respectively), and a very low percentage of tumors with 

histological grade I (0%, 4.8% and 13.3%, respectively). 

The studies carried out by Shukla S et al., Widodo et al., Najafi B et al., Su et al., Bennis et al. were similar in finding to the present 

study. The Her2 neu and TNBC categories fell into grade III NGS. Whereas NGS grade II and I categories fell into Luminal B and 

Luminal A categories respectively. 

 

Oral cancer case studies 

A total of 55 cases of Oral cancers were histopathologically divided according to Anneroth Grading system into Grade I, Grade II and 

Grade III respectively. P53 positivity of Oral cancers were assessed and categorized into three categories which are ≤15%, 16-30% 

and >50% based on the expression of p53. Majority of Grade I and II tumor has less p53 positivity whereas more cases of Grade III 

have high p53 positivity. When the grades were compared to p53 positivity score it was seen, majority (86.96%) of histopathological 

Grade I tumors has less p53 positivity, and few (13.04%) of the Grade I tumors also has moderate p53 positivity. All the Grade II 

tumors (100%) have moderate p53 positivity. All of the histopathological Grade III tumors (100%) have high p53 positivity 

suggesting increased positivity for mutant p53 gene. 

On statistical analysis, a significant correlation was found between grades and Immunophenotypes (p<0.05) (Table2). As the 

grade went on increasing the percentage of p53 positive cells progressively increased (Fig. 1). Similar findings were seen in other 

studies by (Jasmeet Kaur et al., 2017) implied that increased histological grade was associated with increased p53 expression. 

Immunopositivity rate of p53 was 64% with percentage positive cells varying from 5-76% with mild, moderate and strong staining 

intensity. A significant correlation between grade of carcinoma and p53 final score was seen (p<0.05; chi square test). In another 

study (Mannan R et al., 2017) the Statistical analysis suggested that the immunopositivity of p53 expression increased significantly 

with the progression of the tumor grade from well differentiated to poorly differentiated. Overall, immunopositivity rate of p53 was 

70% of all the Oral Squamous Cell Carcinoma cases. Percentage positive cells varied from 5-76% with mild, moderate and strong 

staining intensity. In a study by (Jayade BV et al., 2009) assessed the correlation between histological grade and p53 expression from 
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the cases of oral squamous cell carcinoma, modified Anneroth’s grading system was used to determine the histological grade. As 

the grade went on increasing the percentage of p53 positive cells progressively increased. Observations also suggested that high 

grade p53 expression implied poor prognosis of Oral Squamous Cell Carcinoma patients. In another study by (Dave KV et al., 2016) a 

significant correlation was found between high histological grade and p53 over expression. The positive expression of p53 was 

found in 62% of carcinomas studied. Positivity of p53 showed correlation with histological grade of malignancy. 26 (65%) samples 

showed positive p53 expression and remaining 14 (35%) samples showed negative p53 expression. 

The studies carried out by Jasmeet K et al., Manna R et al., Jayade BV, Dave KV et al., are findings for similar to the findings 

carried out in the present study. The Anneroth’s classification grade I, grade II and grade III in the present study correlated with the 

mutant gene P53 expression.  

   

Glial cancer case studies 

A total of fifty cases of Glial cancers were histopathological divided according to the WHO Grading system into Grade I, Grade II, 

Grade III and Grade IV respectively. Ki-67 labelling index of Glial cancers were assessed and categorized into three categories which 

are 0-25%, 26-50% and >30% based on the nuclear proliferation. When the grades were compared to Ki-67 index it was seen, 

majority of Grade II and III tumors has low Ki-67 index, whereas more cases of Grade IV has moderate to high Ki-67 index. The entire 

Grade II tumor (100%) has low Ki-67 index. Majority of cases of Grade III tumors (90%) has low Ki-67 index, whereas few cases (10%) 

has moderate Ki-67 index. Majority of histopathological Grade IV tumors (58.33%) has moderate Ki-67 index, and few (41.67%) of 

the Grade IV tumors also has high Ki-67 index suggesting increased nuclear activity leading to cell proliferation. On statistical 

analysis a significant correlation was found between grades and Ki-67 labelling index (p<0.05) (Table 3). As the grade went on 

increasing the Ki-67 index progressively raised (Fig 2). 

Similar findings were seen in different studies, (Thotakura M et al., 2014) p values were significant between all grades of 

astrocytomas and Ki-67 LI Ki‑67 LI increased with the grade of the tumor. Their study demonstrated that, Ki-67 LI serves as an 

important prognostic marker in human astrocytomas. Ki-67 LI solely correlates with a grade of the tumor. In another study by 

(Sukheeja D et al., 2015) significant differences seen in values of MIB-1 LI of high-grade and low-grade astrocytomas. A progressive 

increase in the MIB-1 LI was observed with increasing grades. In Grade I astrocytoma, Ki67 labelling index was <0.05%. In Grade II 

astrocytoma, it varied from 0.8-2.6% except in one case where it was 3.2% who presented with a recurrent mass. In Grade III, Ki67 

labelling index was 3.5% to 7.5%. In Grade IV, it was 10-20%. They concluded that Ki67 labelling index along with histopathological 

diagnosis can help in giving accurate diagnosis and planning best management of these patients. In a study by (Saha R et al., 2014). 

A total of 57 cases of astrocytoma were evaluated in the present study. The present study revealed 1.0, 7.1 and 21.5% of Ki-67 

labelling index in Grades II-IV tumors respectively and Ki-67 labelling index also displayed strong positive (≥0.5) correlation with the 

grade of tumors. It was concluded that expression of Ki-67 labelling index should be combined with the basic histopathological 

features including WHO grade to predict the prognosis and therapeutic outcome. In another study by (Arshad H et al., 2010) they 

concluded that WHO histologic grade remains the most important prognostic factor with respect to patient survival in glial 

neoplasms. Immunohistochemical staining with proliferation markers such as Ki-67 labelling index many serve as additional useful 

tools in determining the clinical course but cannot be used alone as prognostic factors and must be used in combination with and as 

adjuncts to the established histologic criteria, that is tumor grade. In a study by (Manasa LP et al., 2012) concluded that Ki-67 

labeling index correlates with grade of ependymoma. Out of 54 cases, there were 32 grade II ependymomas and 13 grade III 

ependymomas. Papillary ependymoma (grade II) showed Ki-67 labeling index as 0.5%. The Ki67 labeling index increased from grade 

I to grade III tumors. The difference was highly significant between grade II and grade III (0.5% vs. 2.75, P = 0.016). Hence, this study 

concluded that Ki-67 labeling index correlates with grade of ependymoma (p = 0.016). In another study by (Skjulsvik AJ et al., 2014) 

concluded that Ki-67 proliferative index correlated well with histological malignancy grade in all glioma subtypes. A total of 267 

glioma subtypes were examined. The Ki-67 proliferative index correlated significantly with tumor grade for each glioma type. They 

have found that the Ki-67 proliferative index correlated significantly with increasing tumor grade in all types of gliomas but an 

overlap occurred between the malignancy groups. In a study by (Torp SH et al., 2002) have concluded that Ki-67 immunostaining 

serves as an important supplementary tool in the diagnostic and prognostic evaluation of human astrocytomas. It was found in the 

study that there is a significant difference between increasing Ki-67 value between grade diffuse astrocytoma (low grade) and 

anaplastic astrocytoma (high grade). This study, however, concluded that there was statistically significant relation between the 

increasing Ki-67 values with the increasing grades of the tumor. 

The present study had similar findings as those seen in research carried out by Saha R et al., Zubair A et al, Lakshmi P et al, Anne 

J S et al, Trop S H et al. All of the studies showed that the grade of glial tumors correlated well with increased expression of Ki67 

labeling index, the higher the grade of glial tumors higher the is the Ki-67 labelling index. 
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5. CONCLUSION 

Accuracy of histopathology as an ideal diagnostic and grading method will help further the utility of these time-tested grading 

schemes, majorly impacting on patient staging and ultimately prognosis of the patient with help, reliable cost effective and 

technological feasible methodology when weighed against modern day complex molecular diagnostic assessments. The molecular 

proliferative markers and immunophenotypes are extremely beneficial in assessing and accurately predict the tumor cell proliferative 

behavior, the immunohistochemical analysis has shown to aptly match with the tumor grades and at best can be used as adjuvants 

to conventional histopathology. 
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NOS Not otherwise specified 
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