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Abstract:  
Introduction: Colorectal adenocarcinoma is the fourth most common malignant disease and it is the leading 
cause of morbidity and mortality. Both HER-2 neu and Ki-67 in immunohistochemical studies can be used for 
predicting the prognosis and treatment in colorectal carcinomas.  
Aim and Objectives: To study the expression pattern of HER2 neu and Ki67 expression of different grades in 
colorectal carcinomas.  
Materials and Method: The present study was conducted in 65 cases of histopathologically proven colorectal 
carcinoma cases and evaluated the clinicopathological patterns of colorectal carcinoma and the relationship of 
with the clinicopathological variables.  
Results: HER 2 neu was positive in 87.7% of the cases. It was seen in 32.6% cases of well differentiated, 48.8% 
of moderately differentiated, 2.3% of poorly differentiated adenocarcinomas. Mucinous carcinomas showed 
11.6% positivity for HER 2 neu. HER 2 neu positivity was more in grade II tumors compared to that in other 
grades.  
Conclusion: Colorectal carcinomas which express HER2 neu showed more positive cases but there was not 
significant association with clinicopathologic parameters. Immunohistochemical technique for detection of KI-
67 proliferative index is simple and applicable to surgical specimens. However, it is not enough to monitor KI-
67 proliferation index alone for prognosis in colorectal cancer as it was not significantly related to variable 
clinicopathologic parameters. 
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Introduction 

Cancer of the large bowel, commonly referred to as 
colorectal cancer, is a type of cancer that starts in 
the colon or rectum. The colon and rectum are parts 
of the large intestine, which is the final portion of 
the digestive system. Colorectal cancer is more 
common in older adults. Individuals with a family 
history of colorectal cancer are at a higher risk,  
also with a history of colorectal polyps or 
inflammatory bowel disease (such as Crohn's 
disease or ulcerative colitis) have an increased risk. 
Lack of physical activity, a diet high in red and 
processed meats, smoking, and heavy alcohol 
consumption may contribute to the risk. 

About one-third to one-half of all individuals will 
develop one or more adenomas [1, 2]. All 
adenomas have the potential to become cancerous, 
fewer than 10% progresses to invasive cancer [3, 
4]. The likelihood that an adenoma will become 
more cancerous as it becomes larger [5]. Cancer 

originating from the inner lining of the colorectum 
is called adenocarcinoma and accounts for 
approximately 96% of all CRCs [6]. Incidence and 
mortality rates are higher in males than in females 
[7]. Common symptoms consist of abdominal pain, 
rectal bleeding, altered bowel habits, and 
involuntary weight loss. 

Globally, the incidence of colorectal cancer differs 
widely by over 10-fold, with the highest incidence 
rates in Australia and New Zealand, Europe and 
North America, and the lowest rates in Africa and 
Asia [8]. These geographic differences appear to be 
attributable to differences in dietary and 
environmental exposures [9] several factors have 
been shown to put individuals at risk to CRC and 
these include age, the presence of polyps, 
inflammatory bowel disease, lifestyle, genetic 
background, and family medical history.  
Environmental factors such as obesity, physical 
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inactivity, poor diet, smoking and heavy alcohol 
consumption account for approximately 80% of all 
colorectal cancer cases [10].   

Genetic susceptibility is associated with familial 
adenomatous polyposis (FAP) and Lynch 
Syndrome (hereditary non-polyposis colorectal 
cancer (HNPCC) which accounts for 10% of all 
colorectal cancer cases. Individuals who have these 
diseases have an increased lifetime risk of CRC of 
up to 80% [10]. In this study we are going to study 
the expression pattern of HER2 neu and Ki67 
expression of different grades in colorectal 
carcinomas. 

Materials and Method 

This was Retrospective study was conducted in the 
Department of Pathology, Chalmeda Anand Rao 
Institute of medical Sciences, Karimnagar for the 
duration of Jan 2022 to May 2023.  

In the study total of 65 cases were included in this 
study. Clinical data like patient age, sex, and other 
relevant details were noted from the pathology 
records, after getting permission from institutional 
ethical committee and following inclusion and 
exclusion criteria given bellow. 

Inclusion Criteria: 

• Adenocarcinoma , NOS 
• Mucinous adenocarcinoma 
• Signet ring carcinoma 
• Micropapillary carcinoma 
• Squamous cell carcinoma 
• Adenosquamous carcinoma 
• Medullary carcinoma  
• Undifferentiated carcinoma 

Exclusion Criteria: 

• Benign lesions of colon and rectum 

Materials 

1. Donor blocks which contain formalin fixed 
paraffin embedded tissue obtained from all the 
cases of colorectal adenocarcinoma 

2. Hematoxylin and eosin stained tissue sections 
made from the donor blocks. 

3. Black glass marking pen for marking area of 
interest. 

4. Microtome and incubator for obtaining tissue 
sections and to dewax the sections 

5. Positively charged slides for holding tissue 
sections for IHC 

6. Chemicals for preparing antigen retrieval solu-
tions and for wash buffers. 

7. Pressure cookers for antigen retrieval 
8. Kit for performing immunohistochemistry 

which includes primary antibody 
9. (HER 2 neu & ki-67) and universal kit . Mi-

croscope, used for interpretation and grading 
of IHC 

Methodology 

The method of performing immunohistochemistry 
over the paraffin tissue includes the following 
steps. 

1. Collection of the donor blocks 
2. Preparation of the recipient paraffin blocks 
3. Immunohistochemistry and analysis 

Statistical Analysis: Data was collected and 
entered in the Microsoft Excel 2016, for further 
statistical analysis. Categorical data was expressed 
in the form of frequency and percentage. Chi-
square test was used to see an association between 
the variables. P-value<0.05 considered as 
statistically significant at 5% level of significance. 

Observation and Results: In the study, we have 
included 65 samples after following inclusion and 
exclusion criteria and demographics profile of the 
study sample given below table 1. 

 

Table 1: Distribution of demographic profile 
Parameter Frequency Percentage 
Age 
≤ 30 Years 5 7.7 
31 - 50 Years 18 27.7 
> 50 Years 42 64.6 
Gender 
Male 29 44.2 
Female 36 55.8 
HPE 
Well differentiated adenocarcinoma 21 32.6 
Moderately differentiated adenocarcinoma 32 48.8 
Poorly differentiated adenocarcinoma 2 2.3 
Mucinous carcinoma 8 11.6 
Signet ring cell carcinoma 2 2.3 
Invasive squamous cell carcinoma 2 2.3 
Histologic Grade 
Grade I 21 32.3 
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Grade II 32 49.2 
Grade III 12 18.5 
Of the 65 patients included in the study majority of the patients were more than 50 years, who constituted 65% 
of the group. Patient’s age range from 21-69 years with a mean age of 49 years. 48.8 % were moderately 
differentiated adenocarcinoma, 32.6% were well differentiated adenocarcinoma and Mucinous carcinoma 
constitutes 11.6 % of the cases. 32 cases (49.2%) were grade II, followed by 21 cases (32.3%) were grade I, and 
12 cases (18.5%) were under grade III. 

Table 2: Distribution of HER 2 neu and KI-67 
Parameter Frequency Percentage 
HER 2 neu 
Positive 57 87.7 
Negative 8 12.3 
KI-67 
High 20 30.8 
Intermediate 1 1.5 
Low 44 67.7 

Table 3: Association between Histopathologic type  and HER 2 neu, KI-67 
HPE HER 2 neu P-

value 
KI-67 P-

value Negat
ive 

Positiv
e 

Lo
w 

Intermediat
e 

Hig
h 

Well differentiated adenocarcinoma 3 18 0.737 12 0 9 0.208 
Moderately differentiated adenocarcinoma 5 25 19 1 10 
Poorly differentiated adenocarcinoma 0 2 1 0 1 
Mucinous carcinoma 0 8 8 0 0 
Signet ring cell carcinoma 0 2 2 0 0 
Invasive squamous cell carcinoma 0 2 2 0 0 
 
5 cases of moderately differentiated 
adenocarcinoma were HER2 negative and 25 cases 
were HER2 Positive.  

3 cases of well differentiated adenocarcinoma were 
HER2 Negative and 18 cases were HER2 positive. 
8 cases of mucinous adenocarcinoma were HER2 
positive. The relationship between HER2 neu and 
histologic type were statistically not significant (p 
value – 0.737). Also, 10 cases of moderately 
differentiated adenocarcinoma show high 

proliferative activity, 19 cases shows low 
proliferative activity. In well differentiated 
adenocarcinoma, 9 cases shows high proliferative 
activity and 12 cases shows low proliferative 
activity.  

In mucinous carcinoma, 8 cases shows low 
proliferative activity. The relationship between 
histologic type and KI-67 was statistically not 
significant (p value – 0.208). 

Table 4: Association between Histopathologic Grade  and HER 2 neu, KI-67 
HPE Grade HER 2 neu P-value KI-67 P-value 

Negative Positive Low Intermediate High 
Grade I 3 18 0.735 12 0 9 0.108 
Grade II 5 27 20 1 11 
Grade III 0 12 11 0 1 
 
Above table showed that, I tumors shows 3 cases of 
HER2 Negative and 18 cases were HER2 positive. 
Grade II tumors shows 5 cases of HER2 Negative 
and 27 cases were HER2 positive. Grade III tumors 
shows 12 cases of HER2 positive. The relationship 
between histologic grade and HER2neu were 
statistically not significant 

Grade I tumors shows 9 cases of high proliferative 
index and 12 cases of low proliferative index. 
Grade II tumors shows 11 cases of high 
proliferative index and 20 cases of low proliferative 
index, 1 case shows intermediate proliferative 
index. Grade III tumors shows 1 case of high 
proliferative index and 11 cases of low proliferative 

index. The relationship between histologic grade 
and KI-67 was statistically not significant. 

Discussion 

Colorectal cancer (CRC) is the fourth most 
common malignant disease with over one million 
novel cases and over 5,00,000 deaths each year 
worldwide [11].  

Early diagnosis of CRC, successful surgical 
treatment, better knowledge of its 
clinicopathological prognostic factors and response 
to adjuvant therapy have contributed to improved 
outcome in affected patients. 
Immunohistochemistry refers to the process of 
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localizing proteins in the cells of a tissue section, 
thus exploiting the principle of antibodies binding 
specifically to antigens in biological tissues. 

Although the tumor is diagnosed 
histopathologically on light microscopy, various 
immunological markers are expressed by colorectal 
carcinomas and depending on them, the treatment 
and the prognosis differ.  

Her2 neu is a useful marker, to predict the outcome 
of colorectal cancers. Its over-expression correlates 
with poor prognosis. It is used to predict the patient 
response to adjuvant chemotherapy and endocrine 
therapy and to select patients for immunotherapy 
with a targeted monoclonal antibody therapy. The 
patients who overexpress Her2 neu should respond 
to transtuzumab (Herceptin) therapy, independent 
of the tissue origin of the cancer. 

In the present study, histologic types of colorectal 
carcinoma, 83.7% cases were adenocarcinoma, 
11.6% were mucinous adenocarcinoma. Lanza et 
al, [12] reported 85% were adenocarcinomas, 10-
15% were mucinous adenocarcinomas. Usual type 
adenocarcinoma was the most common histologic 
type reported by Bhagyalakshmi et al and also in 
other studies [13-15]. In one study mucinous 
carcinomas accounted for 11.6% cases and signet 
ring for 4% of cases. Sen et al observed moderately 
differentiated adenocarcinoma (69.1%) constitutes 
the most common type, followed by well 
differentiated and poorly differentiated 
adenocarcinomas (11.8%) 

In the present study, majority was grade II tumors 
(49.2%), followed by grade I tumors (32.3%). 
Bhagyalakshmi et al reported majority were grade I 
tumors. In several other studies [16-20], CRCs 
were mostly of grade II tumors (moderately 
differentiated). Dalal A. Elwy et al reported 72% 
cases of grade II tumors (moderately differentiated) 
in accordance with the results obtained by Triest et 
al [21]. Sharifi et al [22] reported majority of the 
cases were grade I tumors (well differentiated). 

Present study showed no statistically significant 
relationship was detected between HER2 neu 
expression and histologic types. The same was 
reported by Kavanagh et al [23]. KI67 expression 
with histologic types shows no statistically 
significant relationship between them. Ahmed et al 
observed the proliferative activity was higher in 
non-mucinous tumors than the mucinous ans signet 
ring carcinoma.  

Lanza et al observed higher levels of KI67 
reactivity in mucinous tumors than non-mucinoid 
adenocarcinomas. In our study, no statistically 
significant relationship was observed between 
histologic grades and HER2 neu expression. This 
result was consistent with Goldstein and Armin and 
Gruenberger et al. In another study a significant 

correlation was observed between histologic grades 
and HER2 neu expression done by Steel et al, 
Mckay et al, Ghaffarzadegan et al and Deng et al. 
In our study, KI67 expression with histologic grade 
was not statistically insignificant. A study 
conducted in Japan concluded KI67 positivity was 
lower in poorly differentiated and mucinous 
carcinoma compared with well differentiated and 
moderately differentiated adenocarcinoma, 
suggesting that proliferative activity is lower in 
cancers with poor differentiation. 

Conclusion  

From above observation in our study we can 
conclude that, colorectal carcinomas which 
expresses HER2 neu showed more positive cases 
but there was no significant association with 
clinicopathologic parameters, its because of low 
sample size so require more sample size  and a 
different therapeutic approach, as these cases could 
respond to transtuzumab (Herceptin) therapy as 
well as other new modalities. 
Immunohistochemical technique for detection of 
KI-67 proliferative index is simple and applicable 
to surgical specimens. However, it is not enough to 
monitor KI-67 proliferation index alone for 
prognosis in colorectal cancer as it was not 
significantly related to variable clinicopathologic 
parameters. 

Limitation : Study showed limitation of small 
sample size, though other studies showed that 
biomarkers can be used as useful predictors in 
primary screening and identifying of CRC, but in 
our study it showed non-significant association 
with clinopathologic parameters so further studies 
requires with more sample size. 
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