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Abstract

Introduction: Colorectal cancer (CRC) is a significant cause of morbidity and mortality and  population based
time trend studies have shown a rising trend in incidence of CRC in India. As the literature on the issue in
India is limited, we undertook the study with the objective of evaluating the histopathological features of CRC
and correlating these with certain clinicopathological variables. Material and Method: All the cases of colectomy
and abdominoperineal resection specimen, received in the Pathology Department, over a period of  three years
(between July 2012 and July 2015) were evaluated. Statistical Analysis: Continuous data and qualitative variables
were summarised using descriptive statistics and frequency respectively. Fisher’s exact test was used to
compare the tumour grade with other clinicopathological variables. Results: The study included 51 cases of
CRC with male: female ratio of 2.2:1. The mean patient age was 52.3± 13.2 years, with most of the cases
occurring in the 5th decade (33.3%). Majority of the cases were located in the rectum (39.2%) and the commonest
gross tumour morphology was ulceroinfiltrative (45.1%). Conventional adenocarcinoma (ACa- NOS) was the
commonest histologic type (74.5%) followed by mucinous adenocarcinoma (MACa) (19.6%) and signet ring
cell carcinoma (SCa) (5.9%). The most frequent grade observed was G2 (45.1%). Majority of the patients were in
stage III (52.9%). Conclusions:  Our age and sex distribution is comparable, to a larger extent, with other related
nationwide studies.  As many previous studies worldwide have consistently demonstrated, we found positive
correlation between tumour grade and nodal metastasis, extent of local tumour spread and TNM stage.
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Introduction

Colorectal cancer (CRC) is the fourth leading cause
of cancer death worldwide and second frequent cause
of cancer mortality in industrialised world [1]. It is the
second most common cancer in women (6,63,904 new
cases/ year, 9.4% of all cancers) and third common
cancer in men ( 5,71,204 new cases/ year, 10.0% of  all
cancers) [2-4]. In India, population based time trend
studies have shown a rising trend in incidence of CRC
and the results of surgical resection for advanced CRC
are still poor [2]. The most powerful predictors and

guide to treatment in CRC are the pathologic aspects
of the resected specimen like stage and stage-
independent factors including histologic grade,
microscopic tumour type, lymphovascular invasion,
and surgical margins [4]. Thus meticulous
histopathological examination of the CRC specimen
is indispensable. The aim of the present study was to
evaluate the various histopathological features of CRC
and to correlate these features with certain
clinicopathologic variables.

Key Messages

There is a rising trend in incidence of CRC in India.
As majority of our patients present at advanced stage,
screening of high-risk populations, public awareness
and early diagnosis is necessary to reduce the
mortality and morbidity.
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Material and Methods

This was a single centre prospective study of all the
cases of  colectomy and abdominoperineal resection
specimen, received in the Pathology Department, M.S
Ramaiah Medical College and Hospitals, Bangalore
over a period of  three years (between July 2012 and
July 2015). In every case the standard protocol for
surgical grossing of resected specimens was followed.
After a detailed gross specimen examination
(including tumour size, site and appearance), multiple
representative tissue bits were taken from the tumour,
surgical margins, mesocolon and all the lymph nodes.
The latter were processed as per standard protocol
and paraffin embedded tissue blocks were cut and
stained by haematoxylin and eosin (H & E). The H & E
stained slides were studied for the tumour histology,
grade, lymphovascular invasion and lymph node
metastasis and other features. The WHO classification
of colorectal carcinomas was followed for histological
tumour typing and AJCC cancer staging system was
used for tumour staging [5,6]. Adenocarcinomas were
divided into three grades based on the arrangement of
cells with regard to degree of tumour differentiation
into well differentiated/ G1, moderately
differentiated/ G2 and poorly differentiated/ G3 [5,7-
9]. Cases where only a biopsy, endoscopic mucosal
resection or polypectomy had been performed were
excluded from the study, as in such cases all the
pathologic prognostic parameters were not available
for assessment. Cases which had received
neoadjuvant chemotherapy prior to surgery were also
excluded.

Statistical Analysis

Continuous data was summarised using
descriptive statistics. Qualitative variables were
summarized using frequency and percentage. Fisher’s
exact test was used to compare the tumour grade with
TNM stage, extent of local tumour spread/depth of
colonic wall invasion and lymph node metastasis. P-
value <0.05 was considered as statistically significant.

Results

A total of 51 cases of CRC were obtained during the
three year study period. The mean patient age was
52.3± 13.2 years (age range: 26 to 93 years), with most
of the cases occurring in the 5th decade (33.3%)
followed by 4th decade (23.5%) [Table 1]. 10% of the
cases occurred in individuals below 40 years of age.

68.6% of the cases occurred in males and 31.4% cases
occurred in females with a male: female ratio of  2.2:1.
The mean age in males was 52.5± 11.9 (age range: 26
to 72) and the mean age in females was 51.6± 15.9
(age range: 28 to 93).  Majority of the cases were located
in the rectum (39.2%) followed by sigmoid
colon (17.6%) [Table 2]. Tumour appearance:
ulceroinfiltrative/ endophytic gross morphology
was present in 45.1% (23/51) followed by
ulceroproliferative/ exophytic in 35.3% (18/51),
annular with circumferential involvement of colonic
wall in 13.7% (7/51) and diffuse infiltrative/ linitis
plastic-like 5.9% (3/51). Microscopic examination
identified conventional adenocarcinoma (ACa- NOS)
as the commonest histologic type (74.5%) followed
by mucinous adenocarcinoma (MACa) (19.6%) and
signet ring cell carcinoma (SCa) (5.9%) [Table 2]
[Figures 1, 2 and 3]. The most frequent grade observed
was G2 (45.1%) [Tables 3 and 4]. Majority of the
patients were in stage III (52.9%) [Tables 3 and 4].
There was a statistically significant difference in the
distribution of histologic grade with respect to TNM
stage (p=0.007). G3 tumours were associated with
advanced TNM stage  in comparison with G1  and
G2 tumours (80% and 13.3% of G3 tumours presented
respectively at stages III and IV whereas only 30.8%
and 0% of G1 tumours presented at stages III and IV
and 47.8% and 0% of G2 tumours at stages III and IV)
[Table 4].

Significant association was observed between
histologic grade and extent of local tumour spread/
depth of colonic wall invasion by tumour (p=0.002).
G3 tumours showed deep invasion of colonic wall in
contrast to G1 and G2 tumours [86.7% and 13.3% of
G3 tumours respectively showed invasion through
the muscularis propria into the pericolorectal tissues
(T3) and  penetration of the visceral peritoneum (T4)]
[Table 4].

Positive lymph nodes were present in 29 cases
[Table 3 and 4]. G3 tumours showed higher percentage
of nodal metastasis in comparison with G1 and G2
tumours (93.3% of G3 vs. 47.8% of G2 and 30.8% of
G1) and this association was statistically significant
(p=0.006).

In all the cases, the circumferential radial margin
and proximal and distal surgical resected margins
were free of tumour involvement.

Three (5.8%) cases occurred in the setting of familial
adenomatous polyposis coli. Sporadic tubular
adenomas and villous adenoma were present in four
(7.8%) cases and one (1.9%) case respectively. Distant
metastasis to the lungs and liver was present in two
cases.
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Age group No. of cases (%)                 Sex distribution 
Male  Female  

21- 30 3 (5.9%) 2 1 
31- 40 7 (13.7%) 4 3 
41- 50 12(23.5%) 8 4 
51- 60 17(33.3%) 14 3 
61- 70 8(15.7%) 5 3 
71- 80 3 (5.9%) 2 1 

81- 100 1(1.9%) 0 1 
Total 51 35 16 

Anatomical site No. of cases (%)                               Histologic type 
ACa-NOS MACa SCa 

Cecum 7 3 2 2 
Ascending colon 4 4 0 0 
Hepatic flexure 6 3 3 0 

Transverse colon 1 1 0 0 
Splenic flexure 1 1 0 0 

Descending colon 3 2 1 0 
Sigmoid colon 9 7 2 0 

Rectum 20 17 2 1 
Total 51 38 10 2 

 

Histologic 
type 

Mean 
age ±SD 

          Histologic grade               TNM stage LN mets (%) 
G1 G2 G3 I II III IV 

ACa-NOS 
(n=38) 

54.4± 
13.2 

9 17 12 5 11 21 1 22(43.1%) 

MACa (n=10) 46.7± 
12.5 

4 6 0 2 3 5 0 5(50%) 

SCa (n=3) 44 ± 5.6 0 0 3 0 1 1 1 2 (66.7%) 
Total - 13 23 15 7 15 27 2 29 

 

Table 1: Age and sex distribution of CRC

Table 2: Anatomical site and histologic subtype of CRC

ACa-NOS- adenocarcinoma, MACa- mucinous adenocarcinoma, SCa- signet ring cell carcinoma.

Table 3: Distribution of cases by histologic subtype, histologic grade, TNM stage and lymph node metastasis

ACa-NOS- adenocarcinoma, MACa- mucinous adenocarcinoma, SCa- signet ring cell adenocarcinoma, LN mets-
No. of cases with lymph node metastasis

Fig. 1: Well differentiated adenocarcinoma composed of well
formed glandular structures lined by focally pseudostratified
columnar epithelium (H&E x100)

Fig. 2: Mucinous adenocarcinoma with strips and acinar
formations of tumour cells in lakes of mucin. (H&E x200)
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Fig. 3: Signet ring cell carcinoma with discohesive tumour cells
exhibiting intracytoplasmic mucin vacuole and peripherally
disposed hyperchromatic nucleus. (H&E x100)

Discussion

Age and Sex

Various studies showed age at presentation of
colorectal carcinoma ranging from 18 - 90 years
[3,10,11]. Mean age in this study was slightly higher
than other Indian studies conducted by Laskar et al
(43.4 years), Sarvesh et al (49.5 years) and Moshin-ul-
rasool et al (50.5 years) and lower than some Asian
studies (Hajmanoochehri et al, Safee et al) [3,10-12]. In
synchrony with our findings, studies by Moshin-ul-
rasool et al and Sarvesh et al  showed that maximum
number of patients presented in 4th to 6th decade [3,11].
Similar to our study, a male predominance was seen
in many Asian studies [10,11,13]. However, a south
Indian study by Sarvesh et al  showed equal sex
incidence [3].These variations in age and sex
distribution are acceptable and could be due to
differing  material and methods and patient selection
criteria, dietary habits, lifestyle, social and cultural
characteristics and race.

Several Indian studies have documented increasing
frequency of CRC in the younger age group [2,11,12].

Histologic 
grade 

      Depth of invasion               TNM stage LN mets(%) Mean no. 
of LN  T1 T2 T3 T4 I II III IV 

G1 (n=13) 1 6 5 1 4 5 4 0 4 (30.8%) 2.8±0.9 
G2  

(n= 23) 
1 12 9 1 3 9 11 0 11 (47.8%) 2.1±1.6 

G3 (n=15) 0 0 13 2 0 1 12 2 14(93.3%) 5.4±4 
Total 2 18 27 4 7 15 27 2 29 - 

 

Table 4: Distribution of cases by histologic grade, TNM stage, depth of invasion and lymph node metastasis.

LN mets- No. of cases with lymph node metastasis
Mean number of LN- average number of lymph nodes with metastasis, in each subgroup of histologic grade.

A north east Indian study found that 48.1% of patients
were <40 years of age [12]. The frequency in our study
(10%) was slightly lower than another  south Indian
study (Sarvesh et al) where 13.2 % of patients were
aged <40 years [3]. Studies have attributed the
increasing incidence of CRC in young adults to
lifestyle factors like physical inactivity, westernisation
of diet, obesity and environmental pollution [2,12,14].

Tumour Location

Majority of the CRC are located in the rectum and
sigmoid colon, however in the recent years there is
evidence of changing distribution with an increase in
the incidence of more proximal CRC [3,5]. An Italian
cancer registry showed an increase of 33.7% in all
colonic segments with a decrease in frequency of rectal
tumours [4]. This increasing trend of right colic tumours
necessitates  total colonoscopy for screening and
surveillance [4]. Similar to some of the other Indian
studies, we did not find any increase in frequency of
proximal CRC [3,11]. Moshin-ul-rasool et al quoted
rectum (40.1%) followed by ascending (24%) and
sigmoid colon (11.9%) as the commonest sites [11]. In
the study conducted by Sarvesh et al most of the CRC
occurred in rectum (79.4%) followed by descending
colon (5.9%), ascending colon (4.4%) and sigmoid
colon (4.4%) [3]. In our study rectum was the
commonest site (79.4%) followed by sigmoid colon
(17.6%) and cecum (13.7%).

Tumour Type, Grade and Stage

Different tumour types vary with respect to local
behaviour, response to therapy and propensity for
metastasis rendering determination of tumor type
mandatory [13]. Consistent with other Indian studies
and world’s literature, conventional adenocarcinoma
(ACa-NOS) was the most frequent histologic type of
CRC in our study [3,4,10,11,13,15]. These tumours
were characterised by glandular formations that varied
in size and configuration with intervening stromal
desmoplastic and inflammatory response. At foci,
some of the glands contained “dirty necrosis”. Well
differentiated/ G1 ACa showed >95% gland
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formation. These glands were well formed and lined
by simple to focally pseudostratified columnar
epithelium reminiscent of adenomatous epithelium.
Moderately differentiated/ G2 ACa showed 50- 95%
gland formation. These glands were simple, irregular
and architecturally complex, lined by predominantly
stratified epithelium with prominent nuclear atypia.
Poorly differentiated/ G3 ACa showed <50% gland
formation with predominance of solid areas.

Mucinous adenocarcinoma (MACa) comprised the
second common histologic type, a finding in
synchrony with Indian studies and other studies
world wide [4,10,13,15]. These tumours were
characterised by abundant extracellular mucin that
comprised >50% of the tumour volume. Large
glandular structures, acinar formations, strips of cells
and individual cells were seen floating in pools of
mucin. When columnar mucus secreting epithelium
was present these tumours were graded as G1. When
the epithelium was in irregular chains or irregular
clusters they were graded as G2 [16]. The prognosis of
MACa in comparision with ACa-NOS is controversial
among different studies [9]. MACa occurring in the
setting of hereditary nonpolyposis colorectal cancer
(HNPCC) behave in low grade fashion where as MACa
that are microsatellite stable behave in an more
aggressive fashion [9]. In the present study the
frequency of MACa with advanced stage and lymph
node metastasis at presentation (50%) was slightly
more than that of ACa-NOS (43.1%).

Signet ring cell carcinoma (SCa) comprised 0.9% to
11% of CRC in various studies [10,13,15]. These
tumours are composed of >50% signet ring cells that
exhibited prominent intracytoplasmic mucin vacuole
and peripherally disposed hyperchromatic nucleus.
These tumours were graded as poorly differentiated
G3. In synchrony with world’s literature, majority of
our cases of SCa (66.7%) presented at advanced stage
with lymph node metastasis [13,15].

Similar to many of the other related studies, we did
not encounter the rarer histologic variants of CRC
listed in the World Health organisation classification
like medullary, micropapillary, serrated,
adenosquamous and spindle cell [3,10,11,13].

In spite of the inherent variability in reporting it,
histologic grade has consistently been demonstrated
by multivariate analysis as a stage-independent
prognostic factor [14,17]. A study involving 302 cases
showed that patients with G1 tumours had the best
survival (81.3 months) followed by  G2 (55.6±3
months), G3 (36.1±7.3 months) and G4 (4.9±0.8
months) [4]. Specifically, it has been shown that high
grade tumours (G3) are associated with deeper

invasion of colonic wall, lymph node metastasis, high
stage [4,13]. Our findings are also similar, G3 tumours
were associated with deeper colonic wall invasion,
higher frequency of  nodal metastasis  and advanced
TNM stage in comparison with G1 and G2 tumours.

In the current study, the majority of patients
presented with advanced stage which is in synchrony
with other related studies in developing countries
[18].This late presentation could be due to
unavailability of screening programs, low
socioeconomic status with limited resources, low
education standard, poor access to tertiary health care
centres, and lack of public awareness of the disease
risk factors and symptoms. Early diagnosis is
indispensable to mitigate the high mortality and
morbidity associated with advanced stage.

Conclusion

This report provides comprehensive information
about the clinicopathological features of CRC, at a
south Indian tertiary health care centre over a period
of 3 years. The age and sex distribution is comparable,
to a large extent, with other nationwide studies.
Majority of the tumours are located in rectum and
ulceroinfiltrative morphology is the most frequent
gross appearance. ACa-NOS is the commonest
histologic type and majority of the tumours are
moderately differentiated. Most of our patients
presented at Stage III.  As many previous studies
worldwide have consistently demonstrated, we found
positive correlation between tumour grade and nodal
metastasis, extent of local tumour spread and TNM
stage. As majority of our patients presented at stage
III, screening of high-risk populations, public
awareness and early diagnosis is necessary to reduce
the mortality and morbidity.
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