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ABSTRACT 

Colon and rectal cancers share many environmental risk factors and are both found in individuals with specific genetic 

syndromes. Carcinomas are rare before the age of 40 years except in individuals with genetic predisposition or predisposing 

conditions such as chronic inflammatory bowel disease. The incidence is increasing in Indian scenario, therefore there is need to 

study the disease behaviour, presentations and prognostic factors. 

 

AIMS 

To analyse various histological parameters of colorectal carcinoma and to correlate these parameters with each other and with 

Ki-67 wherever available. 

 

MATERIAL AND METHODS 

A total of 200 colectomy done for colorectal carcinoma and received in the Department of Pathology, Dayanand Medical College 

and Hospital during 4-year period were analysed with reference to Histological subtype, grade, stage and correlated these 

parameters and with Ki-67 wherever available. 

 

RESULTS 

Mean age of presentation of patients with colon carcinoma was 54.2±14.2years with male female ratio being 1.8:1. Rectosigmoid 

colon was the commonest site of tumor followed by caecum. Adenocarcinoma NOS with moderate differentiation was the commonest 

histological subtype. Most common T, N and M stage of presentation was T3, N0 and M0 respectively. Features associated with higher 

stage were young age, male sex, left sided tumors, signet ring cell & mucinous subtypes, higher grade, infiltrative tumor margins, no 

lymphocytic response at the advancing edges. MIB 1 labelling index was higher in Stage II patients. 

 

CONCLUSION 

Colorectal carcinomas are less common in Indian population however the incidence is increasing. Therefore the pathologist and 

clinicians must be aware of precursor lesions and prognostic factors to diagnose and treat the colorectal carcinomas at early stage. 

 

KEYWORDS 

Colorectal Cancer, Grading, Staging, MIB1 Labelling Index, Associated Lesions Colorectal. 

 

HOW TO CITE THIS ARTICLE: Narang V, Puri N, Singh A, et al. Colorectal cancer in India: an iceberg analysis from North India. J 

Evolution Med Dent Sci 2016;5(3):215-220, DOI: 10.14260/jemds/2016/46 
 

INTRODUCTION 

Colorectal cancer is the fourth most common incident cancer 

and the second most common cause of cancer death in the 

United States. Colon and rectal cancers share many 

environmental risk factors and with specific genetic 

syndromes; however, there are some differences in etiology. 

Incidence rates vary approximately 20-fold around the world, 

with the highest rates seen in the developed world and the 

lowest in India. Colorectal carcinomas exhibit variable 

presentations and associations with environmental and 

genetic factors and wide variety of precursor’s lesions. 
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The prognosis depends upon tumor type, grade, stage 

and MIB1 proliferation index. It has been proposed that 

tumors with a high proliferative activity more likely to 

respond to radiotherapy and chemotherapy, especially using 

those agents, such as 5-fluorouracil, which inhibit DNA 

synthesis.[1,2] The present study was undertaken to analyse the 

various Histological parameters of colorectal carcinoma assess 

Ki-67 Proliferation Index (PI) of colorectal carcinoma and 

correlate it with various histological parameters. 
 

MATERIAL AND METHODS 

The present four year descriptive study was done in the 

Department of Pathology, Dayanand Medical College and 

Hospital during which all the colectomies done for colorectal 

carcinoma were analysed with reference to light microscopic 

findings with special emphasis on histological subtypes 

classified on the basis of “WHO Histological Classification,” 

grade and stage according to “TNM Staging System” and 

correlated these parameters with each other and with Ki-67 

proliferative index wherever available. In each patient the 

clinical findings (Age, sex and site of tumor) were obtained 
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from the medical records. Pathological findings including 

gross and microscopic features were analysed in detail. Gross 

features included size and appearance of tumor, features of 

adjacent colon, presence or absence of perforation and 

number of lymph nodes recovered. Microscopic features were 

obtained by examination of Haematoxylin and eosin-stained 

slides and from information from pathology reports. Features 

which were noted include histological subtype, grade, depth of 

invasion, type of tumor margins, lymphocytic response. 

Presence or absence of lymphatic, vascular or perineural 

invasion and status of lymph nodes and adjacent colon. Two 

histopathologists performed an initial review of all the cases 

and one histopathologist performed the final review. Finally 

MIB-1 was calculated wherever available and reported it as 

percentage. The ethical clearance for the study was obtained 

from the Institutes’ Ethics Committee. Statistical analysis was 

not required as this was a descriptive analysis of the data. 

 

RESULTS 

A total number of 200 cases were analysed in study period. 

Majority of the patients (68%) of colorectal carcinoma 

encountered in study were of age between 41-70 years with 

mean age of presentation being 54.2±14.2 years; 20% of the 

patients were less than 40 years whereas80% were older than 

40 years. Slight male preponderance was noted with M:F ratio 

1.8:1. Majority of patients underwent left hemicolectomy 

(53%) and common location of the tumors was rectum 

comprising 65 cases (32.5%) followed by caecum 51 cases 

(25.5%). There was only single case of familial adenomatous 

polyp in which multiple polyps were present along the entire 

length of the colon with evidence of carcinoma at multiple 

sites. Majority of the tumors encountered in the study 

presented as mass lesions to the tune of 49.5% while 

infiltrative and ulcerating lesions were present in 25.9% and 

25% respectively. Histologically, adenocarcinoma NOS formed 

the major bulk of the study to the tune of 84.5% of all cases 

followed by mucinous carcinoma (13.5%), signet ring cell 

carcinoma (1.5%) and spindle cell carcinoma (0.5%).  

T3 was the common tumor stage with 129 cases (64.5%), 

i.e. tumor has invaded up to subserosa. The other T stages of 

presentation were T4, T1 and T2 with 25.5%, 2.5% and 7.5% 

cases respectively. Overall, 48.5% cases had no lymph node 

metastasis, i.e. N0, whereas 27.2% were having metastasis in 

</=3 lymph nodes (N1) and in 24.3% cases metastasis were 

present in >3 lymph nodes (N2). Majority of the patients 

(52.1%) of adenocarcinoma NOS had no nodal metastasis 

(N0). The most common nodal stage for Mucinous carcinoma 

was N2 (Metastasis in >3 lymph nodes). Both signet ring cell 

carcinoma and spindle cell carcinoma were N2 in 100% of 

their cases; 11.1% cases of Mucinous carcinoma were 

presented with metastasis at the time of diagnosis whereas 

only 4.7% cases of Adenocarcinoma NOS had evidence of 

metastasis. None of the cases of signet ring cell carcinoma and 

spindle cell carcinoma encountered in the study were having 

metastasis at the time of presentation. 

It was observed that 80% of well differentiated tumors 

had stage II, whereas majority of moderate and poorly 

differentiated tumors (46.3% and 57.1%, respectively) were 

of stage III. 

Well and moderately differentiated tumors had 1 and 7 

cases respectively of stage IV. (TABLE I). 

In the present study, 5 cases were associated with 

Inflammatory Bowel disease, all of them were ulcerative 

colitis, out of which, and 3 were associated with 

Adenocarcinoma NOS and 2 with mucinous carcinoma. 

There was a single case of poorly differentiated 

Adenocarcinoma NOS, which was associated with familial 

adenomatous polyposis syndrome in which the whole length 

of colon was studded with multiple polyps (>1000). 

Morphologically, they were Tubular, Tubulovillous or Villous 

adenomas. Regarding polyp association, it was seen that 19 

cases were associated with polyps. Out of which majority were 

adenomas (17 cases). Tubular adenoma was the commonest 

association (7 cases) followed by Tubulovillous adenoma (6 

cases) and finally the villous adenoma (4 cases). In one case of 

mucinous carcinoma there were two polyps, one was Tubular 

while other were Villous Adenoma. There was one case each of 

Retention polyp and Peutz Jegher polyp. (TABLE II). 

There were few uncommon incidental findings which 

were associated with various colorectal carcinomas, which 

included Ischemic colitis (4 cases) in the adjacent colon, 

foreign body granulomatous response to the mucin (2 cases) 

either in the adjacent colon or in the metastatic lymph node, 

mucocele of appendix (one case) and granulomas with 

Langhan’s giant cell reaction and caseation necrosis in 

regional lymph node (One case), submucosal Lipoma (One 

case), malignant carcinoid tumor (One case).MIB 1 was done 

only in 18 out of 200 cases. MIB 1 range varied from 2-85 with 

Mean ±SD of36.9± 29.8. Maximum number of MIB 1 available 

was of stage II (15) with 9 cases having value <40 and 6 with 

value >40. In stage I, MIB-1 was available for only 2 cases both 

having value of <40. Similar was true for single case of stage 

IV. (TABLE III). 

 

 
Stage 

I II III IV 
Grade     

Well differentiated 
(n=15) 

1 (6.7%) 12 (80.0%) 1 (6.7%) 1 (6.6%) 

Moderately 
differentiated (n=147) 

10 (6.8%) 62 (42.2%) 68 (46.3%) 7 (4.8%) 

Poor differentiated 
(n=7) 

0 3 (42.9%) 4 (57.1%) 0 

Tumor margins     
Infiltrative (n=173) 3 (1.7%) 71 (41%) 88 (50.9%) 11 (6.4%) 

Regular (n=27) 9 (33.3%) 13 (48.1%) 5 (18.5%) - 
Lymphocytic 

response 
    

Nil (n=25) 1 (4.0%) 10 (40.0%) 12 (48.0%) 2 (8.0%) 

Mild (n=108) 4 (3.7%) 42 (38.9%) 56 (51.9%) 6 (5.6%) 
Moderate (n=52) 5 (9.6%) 25 (48.1%) 20 (38.5%) 2 (3.8%) 

Prominent (n=15) 2 (13.3%) 7 (46.7%) 5 (33.3%) 1 (6.7%) 
Table I: Distribution of Cases in Various Prognostic  

Factors  in Various Stage Groupings 
 

 

Associated Diseases No. of Cases 
Inflammatory Bowel Disease 5 

Polyps  
Tubular adenoma 7 
Villous adenoma 4 

Tubulovillous adenoma 6 
Multiple polyps (FAP) 1 

Peutz-Jegher polyp 1 
Retention polyp 1 

Table II: Distribution of Cases according 
to Associated Diseases 
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Stage 
MIB-1 Total 

 <=40 >40 
I 2 0 2 
II 9 6 15 
III - - - 
IV 1  1 

Table III: Distribution of MIB-1 in Various Stages 
 

Comparison of Stage distribution in various studies 

including present one 

 

Stage 
Fisher 

et al.[30] 

O’Connell 
et al.[31] 

Salminen 
et al.[32] 

Fazeli 
et al.[33] 

Present 
study 

I 25.6% 15.1% 17.8% 8.2% 6% 

II 25.1% 35.6% 58.2% 48.1% 42% 
III 47.7% 27.8% 17.1% 33.4% 46.5% 

IV 1.6% 21.5% 6.9% 10.3% 5.5% 

 

DISCUSSION 

Colorectal carcinoma is one of the most common types of 

cancer in Western countries and is consistently ranked among 

the top 3 causes of cancer-related deaths. Incidence of rectal 

cancers is higher in Indian population.[3] The pathologist’s 

assessment of tumor stage and other stage-independent 

morphologic features, such as vascular/lymphatic invasion, 

influences treatment strategies for the individual patient. 

Although the pathologist influences clinical care in colorectal 

cancer, certain aspects of staging and evaluation of prognostic 

factors remain challenging and confusing. Of the total 200 

cases analysed with mean age of presentation was 54.2±14.2 

years. 

The youngest patient was a 23-year-old female, whereas 

the oldest was a 90-year male. These figures are in 

concordance with the studies done by Amin et al.[4] in which 

the mean age was 54.8±14.5 and 63.5 years respectively. 

Gender proportion was more in favour of males irrespective of 

the age groups and tumor subtype with Male:Female ratio 

being 1.8:1. This correlated with the studies done by Krasna et 

al. and Shepherd et al.[5,6] with Male:Female ratio of 1.8:1 and 

1.3:1 respectively. As regards the site of tumors i.e. left versus 

right side, it was found that 57% of tumors were present in the 

left colon and 42.5% were in right side. Right colon included 

caecum, ascending colon, hepatic flexure and proximal portion 

of transverse colon. In studies of Wu et al. and Gomez et al.[7,8] 

the distribution of carcinoma in Right and Left colon was 32% 

and 68% respectively. The most common subsite to be affected 

by carcinoma was Rectosigmoid region (45%).  

Rest of the cases were distributed as follows: Caecum 

(25.5%), ascending colon (10%), Transverse colon including 

flexures (13%) and descending colon (6%). Ponz de Leon et al. 

and Yoshida et al.[9,10] studied distribution of colorectal 

carcinoma in various subsites and found that the majority of 

the cases were present in rectosigmoid region (59%). The 

second common site of tumor was caecum (25.5%). In 

contrast, in the population based studies of Ponz de Leon et al. 

and Yoshida et al.[9,10] caecal involvement was present only in 

8% of the cases. This discordance can be explained by a recent 

study done by Fenoglio.[11] et al. who compared the proportion 

of proximal lesions in the period 1997-2001 and in the period 

2002-2006. They found that the incidence of proximal 

colorectal carcinoma had increased from 25.9% (1997-2001) 

to 30% (2002-2006) and suggested that this proximal shift 

may be attributed to environmental factors like change in 

dietary habits or due to improvement in screening procedures.  

Also Demers et al.[12] reported that contact time of fecal 

stream was higher in proximal colon as compared to distal 

colon due to slower fecal transit time, which may also be 

responsible for increasing colon carcinoma cases in proximal 

colon. 

Majority of the cases of Adenocarcinoma NOS in the 

present study were of moderate grade (87%), well and poorly 

differentiated tumors constituted 8.9% and 4.2% respectively. 

This is corroborated with studies of Ueno et al., Nabi et al. and 

Yoshida et al.[10,13,14] all of whom stated that moderate grade is 

the commonest grade amongst Adenocarcinoma NOS 

constituting 51%, 58% 60% respectively. Kang et al., Bilchik et 

al. and WHO.[15,16,17] also consider moderately differentiated 

tumors as the most common colorectal carcinomas, while 

comparing age of the patient with the histological subtype of 

colon carcinoma, it was seen that mean age of diagnosis of 

Adenocarcinoma NOS, Mucinous carcinoma and signet ring 

cell carcinoma was 55, 48, and 54.3 years respectively. 

Proportion of young patients was highest for signet ring 

cell carcinoma followed by Mucinous and Adenocarcinoma, i.e. 

33.3%, 29.6% and 18.3% respectively. Sasaki et al.[18] had 

given mean age of presentation for Adenocarcinoma NOS, 

Mucinous carcinoma and signet ring cell carcinoma as 61.5, 

57.7 and 52 years respectively. Okuno et al.[19] stated that 

Mucinous carcinoma is more common in patients younger 

than 40 years of age as compared to the garden variety of 

Adenocarcinoma NOS. Sasaki et al.[20] compared Mucinous and 

signet ring cell carcinoma and found that the mean age of 

diagnosis of signet ring cell is lower than Mucinous and 

Adenocarcinoma NOS. 

Gender proportion was analysed amongst different 

histological subtypes. We found that Male:Female ratio of 

Adenocarcinoma NOS, Mucinous carcinoma and signet ring 

cell carcinoma in our study was 1.8:1, 2:1 and 2:1 respectively. 

Okuno et al.[19] stated that Mucinous carcinoma is more 

common in females. Also Sasaki et al.[18] had given 

Male:Female ratio for Mucinous carcinoma as 1.2:1. This 

discordance between literature and our study can be 

explained by regional variations in population and relatively 

lesser number of patients of Mucinous and signet ring cell 

carcinoma encountered in this study period. 

On analysing lymphatic, vascular and perineural 

invasion, it was found that lymphatic invasion was seen in 

51.5%, vascular invasion in 14.5% and perineural invasion 

was present in 11.5% of all the cases. Sprett et al. and 

Torlakovic et al.[21,22] while comparing the proportions of 

patients having lymphatic, vascular and perineural invasion 

noted that lymphatic invasion was seen in maximum number 

of cases, whereas perineural invasion was present in minimum 

number of cases. With regard to tumor depth (T stage) 

majority of the cases in this study presented as Stage T3 

(64.5%) followed by T4 (25.5%). T1 and T2 constituted 2.5% 

and 7.5% respectively. When comparison of nodal stage was 

done amongst different histological subtypes, it was seen that 

N0 was the most common presentation in Adenocarcinoma 

NOS, whereas N2 was 1 commonest in Mucinous and signet 

ring cell carcinoma. Sasaki et al.[18] compared Mucinous, signet 

ring cell carcinoma with Adenocarcinoma NOS for various 

parameters. Majority of the cases of Adenocarcinoma NOS had 

reactive Hyperplasia of the lymph node while maximum 

number of cases of Mucinous carcinoma and signet ring cell 

carcinoma were associated with lymph node metastasis. 

Maksimović Sl.[23] concluded that only 4% cases of 

Adenocarcinoma NOS were associated with lymph node 
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metastasis as compared to 12% and 11% cases of Mucinous 

and signet ring cell carcinoma respectively. Maksimović and 

Okuno et al.[19,23] studied and compared Mucinous carcinoma 

with Adenocarcinoma NOS in detail and concluded that lymph 

node metastasis is more common in Mucinous carcinoma. 

Symonds et al. studied 893 cases of colorectal carcinomas, out 

of which mucinous carcinoma comprised 132 cases and noted 

that 31% of mucinous carcinomas were associated with villous 

adenomas, implying a histogenetic relationship. Moreover, 

this finding again emphasizes the neoplastic potential of the 

villous adenoma, especially in the rectum where the 

development of mucinous carcinoma is particularly 

ominous.[24] Psathakis et al.[25] while comparing 

Adenocarcinoma NOS with signet ring cell carcinoma stated 

that higher proportion of the cases of later were associated 

with lymph node metastasis as compared to former. All these 

studies including our study suggested that Mucinous and 

signet ring carcinoma are more commonly associated with 

lymph node metastasis as compared to the garden variety of 

Adenocarcinoma NOS. 

A solitary case of spindle cell carcinoma in the present 

study was having nodal stage of N2. Choi et al.[26] presented a 

case report of sarcomatoid carcinoma of colon along with its 

literature and highlighted its aggressiveness and higher 

incidence of nodal and distant metastasis. Metastasis was 

present in only 5.5% of all the cases in our study. Manfredi et 

al.[27] however studied the incidence of metastasis in colorectal 

carcinoma before they have undergone any surgical 

intervention and evaluated that 14.5% of the patients had 

metastasis at the time of diagnosis. Those patients who had 

evidence of extensive metastasis at the time of diagnosis may 

not have been considered for major surgery and hence were 

not included in the study. Different histological subtypes had 

different proportion of cases with metastasis, i.e. 4.7% cases of 

Adenocarcinoma NOS had evidence of metastasis whereas it 

was present in 11.1% cases of Mucinous carcinoma. Okuno et 

al. and Maksimović.[19,23] compared Adenocarcinoma NOS with 

Mucinous carcinoma and stated that 22% cases of mucinous 

were associated with metastasis as compared to just 4% of 

Adenocarcinoma NOS , findings similar to the present study. 

Sites of metastasis of colorectal carcinoma which were 

encountered in the present study were omentum (n=6), liver 

(n= 3), ileum (n=1), ovary (n=1). Sibio et al.[28] analysed 859 

cases of metastatic colorectal cancer and concluded that major 

sites of metastasis were liver (18%), lung (11.7%), distant 

lymph nodes (12.7%) and peritoneum (6.6%). Other less 

common sites of metastasis include Adrenals, Kidney, Bone, 

urinary bladder, ovaries, pleura, prostate, skin, spleen and 

Thyroid. Comparison of stage distribution in various studies is 

shown in Table IV. 

The literature search also highlighted that either stage II 

or III predominated while Stage I and IV accounted for a lesser 

proportion of the cases which was similar to our 

study.[29,30,31,32](Table IV) While comparing stage distribution 

in various Histological subtypes, it was found that majority of 

the cases (45%) of Adenocarcinoma NOS were of stage II 

whereas maximum number of cases of Mucinous and signet 

ring cell carcinoma were of stage III (55.6 and 100% 

respectively). Sasaki et al.[18] compared staging in Mucinous 

and Signet ring cell carcinoma with Adenocarcinoma NOS and 

found that maximum number of cases (40%) of 

Adenocarcinoma NOS were stage II, while majority of the cases 

of Mucinous and Signet ring cell carcinoma were1presented at 

higher stage, i.e. stage III (63% and 91% respectively). 

Similarly, Kang et al.[15] also commented on poor survival and 

advanced stage of presentation of Mucinous and signet ring 

cell carcinoma as compared to Adenocarcinoma NOS. 

Correlating Age with stage in the present study, it was 

noticed that 10% of the younger patients (age <40years) 

presented at stage IV as compared to only 4.4% of the older 

subgroup. Fazeli et al.[32] correlated age group with stage and 

evaluated that the majority of younger patients (<40 years) 

presented with stage III whereas maximum number of cases of 

>40 years of age were of stage II. Chiang et al.[33] evaluated that 

as the age increases, the tumor stage at diagnosis downgraded, 

tumor differentiation improved and mucin production 

increased, all favouring a better outcome. So in case of 

colorectal carcinoma, younger patients present at higher 

stage. The reason for this can be explained by greater delay in 

diagnosis in young patients leading to more advanced stages. 

Also as discussed earlier there is more incidence of signet and 

Mucinous carcinoma in younger patients and greater 

proportion of cases arising in ulcerative colitis comparing sex 

of the patient with stage of tumor it was seen that the 

maximum number of males presented with stage III, while 

stage II was predominant amongst females. Griffin et al. and 

Alipour et al.[34,35] studied various predictors of survival in 

colorectal cancer and evaluated that for a given age and stage, 

females had better outcome than males which was reflected in 

our study too. 

When comparison was done with respect to site of the 

tumor and the corresponding stage it was analysed that the 

majority of the right sided tumors were having stage II 

(54.1%) while left sided tumors were predominantly 

presented with stage III (52.6%). Wu et al.[36] conducted a 

study to correlate tumor subsite with stage and stated that 

cancers on right side colon are more likely to be localized as 

compared to that on left side, i.e. right sided tumors are of 

lower stage as compared to left sided tumors. Russell et al.[37] 

evaluated that 13.9% of right sided colon were associated with 

metastasis as compared to 20.2 % of left sided colon. 

Grade of tumor was also correlated with its stage. 

Majority (80%) of the well differentiated tumors were of stage 

II, whereas maximum proportions of moderately and poorly 

differentiated tumors were presented with stage III. Nabi et 

al.[14] gave description of grade with stage. They studied that 

majority of well and moderately differentiated tumors were of 

stage II, whereas maximum proportion of poorly 

differentiated tumors had stage III. Similarly Ueno et al., 

Nacopoulou et al. and Vasile et al.[13,38,39] also confirmed the 

poor survival of high-grade tumors. Spratt et al.[21] evaluated 

that survival of patients with colorectal carcinoma is related to 

lymphocytic response, as more the lymphocytic response 

better is the survival of patient. Also Nacopoulou et al.[38] 

stated that the patients with tumors associated with 

lymphocytic response at the advancing edges have better 

survival as compared to the tumors lacking it. So as the 

intensity of associated lymphocytic response increases, better 

will be its prognosis. Our analysis also had the same outcome. 

When associated lesions of the cases were analysed it was 

found that 5 cases were associated with ulcerative colitis and 

19 were associated with polyp in the adjacent colon. There is 

an overwhelming evidence in the literature for a parallelism 

between adenomatous polyps and colonic carcinoma. Studies 

done by Bat et al., Clark et al. [40,41] have shown that populations 

that have a high incidence of polyps also have a high incidence 

of carcinomas and vice versa. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Symonds%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=177180
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MIB-1 was available for only 18 cases in the study. Out of 

which 15 were of stage II. 

MIB 1 ranged from 2%-85%. We have been unable to 

demonstrate a correlation between MIB 1 labelling index with 

the stage of tumor. The lack of correlation may be explained by 

small sample size for MIB 1. Also most of the cases where MIB 

1 was available were of stage II as in this stage, MIB 1 has a 

prognostic role. Tumors of stage II with high MIB 1 will be 

given adjuvant chemotherapy and will be better responding to 

it as compared to tumors having low MIB 1activity. The same 

conclusion was also drawn by a study of Shepherd et al.[42] 

 

CONLCUSION 

The incidence of colorectal carcinomas is increasing in Indian 

population. The pathologists and clinician must be aware of 

the behaviour of the cancer and various staging pattern, 

associated lesions and prognostic factors which can help in 

early diagnosis and treatment. 
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