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INTRODUCTION
Colorectal cancer is one of the common cancers worldwide. 
It is the fourth leading cause of death due to cancer 
worldwide, third most common in males and second most 
in females1,2. India stands 9th in the incidence of colon 
cancers and 10th in rectal cancers. The highest incidence 
in India was observed in Thiruvananthapuram, followed 
by Bengaluru, Mumbai. In women, the highest rate was 
observed in Nagaland and Aizwal3. The highest incidences 
have been observed in Australia/ New Zealand, Europe and 
the lowest in seen in Africa and South Central Asia4. In the 
Asian countries, the incidence of the colorectal cancer is 
higher in the developed countries such as Japan, Singapore 
and South Korea compared to the developing countries such 
as Malaysia and other developing countries5. This is probably 
due to better screening and treatment methods used in the 
developed countries than their counterparts. Although the 
incidence rate of CRC in India is low compared to western 
countries, they are still major health care burden considering 
the population of our country, and have mortality rate 
comparable to the west2,6. By the end of 2030, the rate of 
colorectal cancer is expected to increase to more than 2.2 
million new cases and the death rate is expected to be 1.1  
million7,8. 

The colorectal cancer occurs when genetic or epigenetic 
mutations occur on the epithelial cells of the colon and begin 
to multiply abnormally, thus giving rise to benign adenoma, 
which further develops into carcinoma over decades9,10. 
There are a few known risk factors which can accelerate the 
mutation process such as smoking, high alcohol consumption, 
unhealthy diet, obesity, physical inactivity etc, which make 
this condition preventable11. 
The prognosis for patients with colorectal cancer is related 
to the stage of disease at diagnosis and tumor histology, 
including differentiation, lymphatic invasion, and extent 
of tumor-free surgical resection margins12. Of these lymph 
node (LN) metastasis is most important predictor of survival 
and prognosis13-15.
In India most of patients present late in disease further 
underlines the importance of LN harvest in patients 
undergoing surgery in our country16. Over the past two 
decades several studies have been done to determine the 
number of LNs to be harvested in resection specimen for 
prognostication of CRC. The prognosis and survival of the 
patients is proportional to number of LNs harvested along 
the specimen. The operating surgeon, pathologist and a 
number of patient and tumor related factors affect the 
number of LNs recovered. We in this study aim to study the 
factors that modify LN harvest independently.

A B S T R A C T

Introduction: Colorectal cancer is one of the common cancers worldwide. The prognosis for patients with colorectal cancer 
is related to the stage of disease at diagnosis and tumor histology, including differentiation, lymphatic invasion, and extent 
of tumor-free surgical resection margins. 
Materials and methods: Digital rectal exam was done. Barium enema with or without air contrast was done to mainly locate 
deformities of intestinal topography. Sigmoidoscopy, colonoscopy and CT scan was done for direct visualization and grading 
the tumor. Histopathological examination of the specimen was done to evaluate the size of the tumour, histological grade, 
depth and lymph node score. 
Results: The mean age of the patients in the study was 52.3± 13.08 with most of the patients being between 41 to 60 years 
of age. In most of the patients, i.e.,41 (45.6%), the site of tumour was in the rectum. The second most common site of 
carcinoma was caecum and ascending colon. 83.3% of the patients had opted for elective surgeries, while in 16.7%, it was 
an emergency. The mean lymph nodes harvested among the patients was 32 ± 7.10 with15 of them positive. 
Conclusion: This study reveals that the number of lymph nodes harvested is independent of the size and grading of the 
tumor. Colon cancers in total are commoner than rectal cancers. There is trend of increased right colon tumors. 
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This study was therefore done to determine the impact of 
tumor location, length, depth, grading and pre-op, post- op 
CEA levels and to assess the need of emergency or elective 
surgery on LN recovery in colorectal resection specimens. 

MATERIAL AND METHODS
This prospective study was done by the Department of 
Surgery at Apolo KH Hospital, Velloreand Sandhya Hospital, 
Vellore from August 2012 to August 2019. 90 patients of all 
ages, who came to the Surgery department with carcinoma 
of the colon were included into the study. Patients who 
had Stage IV colorectal carcinoma were excluded from the  
study. 
The nature of the study was explained to the patient and 
the relatives in detail and informed consent was taken. A 
thorough medical and clinical examination was done to all the 
patients. Digital rectal exam was done. Barium enema with 
or without air contrast was done to mainly locate deformities 
of intestinal topography. Sigmoidoscopy, colonoscopy and 
CT scan was done where necessary. Sigmoidoscopy was done 
to visualize the local rectal tumors or for routine screening. 
Colonoscopy was for the direct visual examination of the 
colon and rectum for early polypoid tumors preoperatively 
and recurrences post-resection. For staging of the disease, 
Computed tomography was done. 
Base line investigations of the patients including Hb, TLC, 
DLC, ESR, platelet count, Na+/K+, random sugar, urea, 
creatinine, total protein/Albumin/Globulin, A:G ratio, 
ECG, chest X-ray were done. 
CEA levels before the surgery and after the surgery were 
evaluated. Histopathological examination of the specimen 
was done to evaluate the size of the tumour, histological 
grade, depth and lymph node score. 
Statistical analysis was done using SPSS software and 
correlating with the number of lymph nodes harvested. 

RESULTS
Out of the 90 patients included in our study, most of the 
patients (28 (31.1%)) belonged to the age group 51-60 years, 
followed by 22 (24.4%) in the 41-50 age group. 17 (18.9%) 
of them belonged to 431-40 years and 13(14.4%) belonged 
to 61-70 years. The mean age of the patients in the study was 
52.3± 13.08 (Table:1)
57 (63.3%) of the patients in our study were males and 
33 (36.7%) were females, showing that males were the 
predominant population in our study (Fig: 1). 
In most of the patients, i.e.41 (45.6%), the site of tumour was 
in the rectum. The second most common site of carcinoma 
was caecum and ascending colon, in 13 (14.4%), followed by 
11 (12.2%) in caecum, 10 (11.1%) in sigmoid colon (fig:2)
70 (77.8%) of the tumours were found in the subserosal level, 
15 (16.7%) in the serosa and 5 (5.5%) in the muscular layer 
(Fig: 3)
The grading of the tumour was M in 42 (46.7%) of the 
patients, W in 19 (21.1%), P in 11 (12.2%) patients (Fig:4)
75 patients (83.3%) had opted for elective surgeries, while in 
15 (16.7%), it was an emergency (Table: 2).
The mean lymph nodes harvested among the patients was 32 
± 7.10 with15 of them positive (Table : 3)
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Figure-1: Distribution of patients according to gender

Figure-2: Site of tumour

Figure-3: Depth of tumour 

Figure-4: Distribution of patients according to grading of 
tumour
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Age Number Percentage
<30 2 2.2%
31-40 17 18.9%
41-50 22 24.4%
51-60 28 31.1%
61-70 13 14.4%
>70 8 8.9%
Total 90 100%

Table-1: Agewise distribution of the patients

Type of surgery Number Percentage
Elective 75 83.3%
Emergency 15 16.7%
Total 90 100%

Table-2: Type of surgery

Lymph Nodes Mean Standard Deviation
Lymph nodes harvested 32 7.10
Positive lymph nodes 15 6.75

Table-3: Description of Lymph nodes harvested

LN Harvested Number Percentage
Adequate (≥12 nodes) 49 54.4%
Not Adequate (<12 nodes) 41 45.6%

Table-4: Distribution of patients according to lymph nodes 
harvested

Vaiables Independent 
variables

(N)

Dependent vari-
ables

(≥12 LN)
N(%)

Odds ratio 
(95% CI)

P value Significance 

Size of tumour - - 0.98 (0.96-1.01) 0.423 NS
Site of Tumour Right (39)

Left (10)
Rectum (41)

26(66.5%)
6(60%)

 17(41.5%)

1.56 (1.07-3.95)
2.01 (1.90-5.19)

1 (Referent)

0.025
0.036

S
S

Depth of Tumour Subserosa (70)
Muscle (5)
Serosa (15)

38(54.3%)
3(60%)

8(53.3%)

1.16(1.0-4.51)
1.07(1.0-7.52)

1 (Referent)

0.031
0.047

S
S

Type of Surgery Elective (75)
Emergency (15)

45(60%)
4(26.7%)

0.16 (0.01-1.71)
1 (Referent)

0.132 NS

Grading of Tumour M (51)
P (20)
W (19)

30(58.8%)
9(45%)

10(52.6%)

0.7(0.1-4.5)
1.3(0.15-11.9)

1 (Referent)

0.708
0.797

NS
NS

Table-5: Multivariate logistic regression models of lymph node harvested

Neoadjuvant therapy Number Percent (%)
Given 15 16.7
Not given 75 83.3
Total 30 100

Table-6: Number of patietns with neoadjuvant treatment given

The lymph nodes harvested were more than 12 nodes and 
adequate in 49 (54.4%) of the cases and non adequate and 
less than 12 in 41 (45.6%) of the cases (Table : 4)

Multivariate logistic regression was done for ers and the 
odds rario for site of tumeour was 1.56 (1.07-3.95), 2.01 
(1.90-5.19), 1 (Referent), in the right, left and rectal tumours 
respectively. This was found to be statistically significant. The 
depth of the tumour was seen in mainly the subserosal level 
in 70 cases and 38 (54.3%) of them had harvested more than 
12 lymph nodes. This was followed by 15 patients with tumor 
in the serosa and 8 (53.3%) of them had more than 12 lyomh 
nodes harvested. These values were statistically significant 
(Table 5) 
Neoadjuvant therapy was given to 15 (16.7%) of the patietns 
and not given to 75 (83.3%) Table: 6/

DISCUSSION
In the present study 90 patients who met with the criteria of 
CRC were included. The mean age of the study population 
was 52.3± 13.08 (S.D.). The range was from 27 years to 77 
years. More number of patietns 31.1% were in the age group 
of 51-60 years followed by 24.4% in the 61-70 years age 
group. 18.9% of them belonged to 31-40 years and 14.4% 
belonged to 61-70 years. There was a steady rise in the 
incidence of CRCs after the age of 30 years. In a study by 
Suryadeva et al, a majority of their patiens belonged to the 
45-64 years age group, corroborating our study17. The mean 
age in a study by Peedikayil et al was 58.4 years, which was 
also similar to our study18. 
The predominant gender in our study was males with 63.3% 
and the females were 36.7%, showing a male to female ratio of 
1.72:1. A study by Halder et al also had a male predominance 

compared to the females, with a ration of 1.85:1 among the 
patients >35 years16. A study by Suryadevara et al reported a 
male : female of 1.24:117. 
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Majority of patients (45.6%) had rectal cancer. Caecum, 
ascending colon, hepatic flexure and sigmoid colon 
contributed to 26.7%, 7.8%, 8.9% and 11.1% of cases 
respectively. Predominant type of cancer in a study by 
Suryadevera was rectal cancer in 80% of the cases17. In a 
study by Peedikayil, most of the cancers were located below 
the splenic flexure18. Similar results were observed in other 
studies12,19,20.
Out of the 90 patietns, 15 of them required emergency 
surgeries for intestinal obstruction, while 75 were operated 
with full pre-operative evaluation and bowel preparation.
The presence of lymph node metastasis has important 
implications in the prognosis and treatment of patients with 
colorectal cancer21. Observational studies indicate that the 
number of lymph nodes assessed by pathological examination 
(in particular, the negative node count) is associated with 
longer survival in colorectal cancer22. Thus, along with 
disease stage and tumor molecular features, the node count 
is often used for treatment decision making by oncologists. 
The mean for lymph nodes harvested was 14 ± 7.10 (SD) 
with 30 being highest and 5 being lowest. Adequate LN 
harvest was performed in 54.4% patients. The total number 
of LN harvested was significantly related to location and 
depth of invasion of tumor. Tumor located in ascending 
colon and hepatic flexure and late T stage were associated 
with increased LN yield. LN harvest was not adequate in 
45.6% patients. Tumor located in caecum, sigmoid colon 
and rectum and early T stage were associated with decreased 
LN yield. The length of tumor, grade of tumor and CEA 
levels were not significantly related to LN harvest. There 
was no statistical difference of LN yield between patients 
undergoing emergency and elective surgery. According to 
Morikawa et al specimen length, tumor size, T3N0M0 stage, 
ascending colon tumor location, and year of diagnosis were 
positively associated with the negative node count23.
A study by Betge et al emphasizes the significance of >12 
lyph nodes harvest for the prognosis in advanced CRC. They 
alse reported that the high tumor classification and size and 
stage were associated with the lymph node count24. 

CONCLUSION
This study reveals that the number of lymph nodes harvested 
is independent of the length and grading of the tumor. 
this lymph node burden is inclusive of both metastatic and 
reactive hyperplasia which may also be an integral part of 
the body’s innate defence mechanisms. We also found CRCs 
tend to occur in younger age group with male predominance 
in India. Colon cancers are commoner than rectal cancers. 
There is trend of increased right colon tumors, signifying 
the need for evaluation of etiological factors and biological 
behaviour of tumors specific to subsites in future studies.
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