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ABSTRACT 
 

Aims: To review lymph node yield in colorectal carcinoma (CRC) resections and its associated 
factors in a Nigerian Teaching Hospital practice. 
Study design:  This was a retrospective cross-sectional study. 
Place and duration of study: Department of Pathology, University College Hospital Ibadan 
Nigeria and colectomies from January 2014 to December 2018 were reviewed.  
Methodology: Surgical Pathology reports of CRC resections at the University College Hospital 
Ibadan over 5 years (2014-2018) were reviewed. Colectomy lengths, tumour location 
(colon/rectum), tumour size, comment on presence of lymph node (yes/no), lymph node count, 
presence of attached mesentery (yes/no), histological subtype, tumour grade, presence of tumour-
positive node and count, and pT stage were documented. Fisher’s Exact test was employed to test 
the effects of these variables on presence of lymph node and tumour-positive node at histology 
using SPSS 20. Significance level was set at P < .05. 
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Results: Of 66 histology reports retrieved, 62 (93.9%) had comments on search for lymph nodes 
and attached mesentery was documented in 25 (37.9%). The median colectomy length and tumour 
size were 25cm (6cm-152cm) and 6.75cm (3-30cm) respectively. Lymph nodes were present in 52 
(78.8%) specimens; 28 (53.8%) of these had tumour-positive lymph nodes. Adenocarcinoma NOS 
was the commonest histological subtype 53 (80.3%), mucinous carcinoma 12 (18.2%) and signet 
ring carcinoma 1 (1.5%). Eighteen, 9 and 1of adenocarcinoma NOS, mucinous carcinoma, and 
signet ring carcinoma respectively had tumour-positive lymph nodes. Finding of lymph node was 
significantly associated with comment on search for lymph node (p < .01) while finding tumour-
positive nodes was associated with histological subtype, presence of mesentery, late tumour stage 
and lymph node count ≥ 12 (p < .05). 
Conclusion: If lymph nodes were present, more than likely there will be metastatic involvement. 
To increase Lymph node yield in CRC resections, submission of mesentery and search for lymph 
nodes is indicated. When nodes are absent, a mention is required for practice audit. It is imperative 
to include both clinical and grossing notes for lymph nodes to certify and guide precise staging of 
the cancer. 
 

 
Keywords: Audit; lymph node yield; lymph node count; Colorectal carcinoma; tumour staging. 
 

1. INTRODUCTION  
 
In both genders, colorectal carcinoma is the third 
commonest cancer in the world but ranks second 
in terms of mortality [1]. It is estimated that over 
1.9 million new cancer cases and 935,000 
deaths were attributed to this disease in 2020 [1]. 
In Ibadan, southwestern Nigeria, it ranks first 
after gender-based cancers (breast, cervix and 
prostate) [2]. The incidence is on the increase in 
emerging economies of the world owing to 
increase in the adoption of westernized lifestyle 
[1,3,4]. Overall survival is also worse in these 
countries attributable to late presentation, weak 
health systems, poverty with consequent lack of 
access to chemotherapy [5]. It is therefore 
imperative that patients who receive surgical 
resections are assessed comprehensively to limit 
the risk of residual tumour. Examination of a 
minimum of 12 lymph nodes following surgical 
resection of the tumour has been adjudged 
sufficient for reliable tumour staging [6]. Studies 
have shown that examination of ≥ 12 lymph 
nodes is associated with improved patient 
survival [7,8]. This suggests that finding of no 
lymph node or less number of lymph nodes could 
give rise to false tumour-node negativity and 
such patients might have tumour recurrence with 
poorer prognosis [9]. Lymph node-yield from 
resection specimen is determined by the 
diligence of the Surgeon and Pathologist in 
searching for lymph nodes and also by patient 
(tumour) factors [10]. Given that the Surgeon and 
Pathologist factors are modifiable but not the 
tumour factors, it has been advocated that lower 
number of lymph nodes after satisfactory search 
for lymph nodes might be sufficient in some 
cases [10,11]. Wu et al., showed that there is a 

90% level of confidence of finding tumour-
positive nodes when 3 lymph nodes are 
examined for a pT1 patient. This same level of 
confidence is achieved when 8 nodes are 
examined for a pT2 patient [11]. Local practices 
may differ with care adapted to prevailing 
expertise and available health system support. 
With this in mind, this study was conceived to 
determine the lymph node yield in colorectal 
carcinoma resections in our local practice and 
factors associated with it, and to determine 
factors associated with finding tumour-positive 
nodes. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Location and Case Selection  
 
Surgical Pathology requests forms and 
histopathological reports of CRC resections at 
the University College Hospital Ibadan over 5 
years (2014-2018) were reviewed 
retrospectively.  
 

2.2 Data Acquisition 
 

Patient age, gender, tumour location 
(colon/rectum), colectomy length (cm) tumour 
size (cm), comment on presence of lymph node 
(yes/no), lymph node count, presence of 
attached mesentery (yes/no), were retrieved. The 
tumour histological subtype (adenocarcinoma not 
otherwise specified, mucinous carcinoma, signet 
ring cell carcinoma) [12], tumour grade (well 
differentiated, moderately differentiated, poorly 
differentiated and undifferentiated) [12], presence 
of tumour-positive node and count, and 
pathological tumour staging (pT stage) [6], were 
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also retrieved from the surgical pathology 
reports, and, where any of these were not 
documented, the H&E stained tissue slides were 
retrieved and reviewed microscopically. Tumour 
histological subtypes other than adenocarcinoma 
(NOS) were not further graded. Patient age and 
tumour size were further categorized into age < 
60 years/≥ 60 years and < 5cm/≥ 5cm 
respectively, while histologic subtype, tumour 
grade and pT stage were categorized into 
adenocarcinoma/others, low grade (well and 
moderately differentiated)/high grade (poorly 
differentiated and undifferentiated), and early 
stage (pT1-pT2)/late stage (pT3-pT4) 
respectively. 

 
2.3 Statistical Data Analysis 
 
 Descriptive statistics were used to classify the 
data into categories and/or median. The 
continuous variables were further analyzed using 
Pearson’s correlation and multiple linear 
regression statistics. Fisher’s Exact test was 
applied on the categorical variables to test for 
associations between variables and presence of 
lymph nodes, finding of tumour positive lymph 
nodes and finding of ≥ 10 or 12 nodes. The test 
statistical package used was IBM SPSS version 
20. The level of significance was set at                  
p < .05. 
 
3. RESULTS AND DISCUSSION 
 
3.1 Results 
 
3.1.1 Demographic and histopathological 

parameters 

 
Sixty six cases were retrieved and included in 
this study and their clinicopathological 
parameters are as shown in Table 1. There were 
34 males and 32 females with a male-female 
ratio of 1.1:1 and a median age of 60 years (12-
85years). Thirty-six (54.5%) of the patients were 
younger than 60 years. Forty-nine (74.2%) 
tumours were located in the colon whilst 17 
(25.8%) were in the rectum, with median 
resection length of 24.5cm (6cm-152cm).  
Median tumour size was 6.5cm (3-30cm), with 42 
(63.2%) being ≥ 5cm in widest dimension. 
Comment on the presence or otherwise of lymph 
nodes was made in 62 (93.9%) of cases, 52 
(78.8%) had lymph nodes, and 28 (53.8%) out of 
these 52 cases had tumour metastasis in one or 
more lymph nodes. Seventeen (25.8%) had 
lymph node yield ≥ 10 counts whilst 11 (16.7%) 

had count ≥ 12. Overall median lymph node 
count was 4 lymph nodes (0-40) with an average 
of 6 lymph nodes per specimen. Low grade 
tumour differentiation (well and moderate 
differentiation) was predominant 49 (74.2%) 
whilst high grade differentiation (poorly 
differentiated) was seen in 4 (6.1%). No 
undifferentiated tumour was seen. 

 
3.1.2 Lymph node yield and clinic 

pathological factors 

 
Table 2 shows association between 
clinicopathological parameters and finding of 
lymph nodes. Only comment on search for lymph 
nodes was significantly associated with finding a 
lymph node at surgical cut-up. All the 4 cases 
with no comment on lymph nodes had no lymph 
nodes; one of these involved a resection length 
of 6cm.  Twelve out of the 13  mucinous and 
signet ring cell carcinoma histologic subtypes 
had lymph nodes whilst 40 out of the 53 
adenocarcinomas NOS had lymph nodes. Lymph 
nodes were found more frequently among 
tumours with size ≥ 5cm and late pT stage (pT3-
pT4). Two out of the 3 tumours with pT1 stage 
had lymph nodes while 10 of the 11 tumours with 
pT4 stage had lymph nodes. The highest pT 
stage was pT3 with 42 cases. 

 
Lymph node count ≥10 was significantly 
associated with presence of mesentery, 
histologic subtype, pT tumour stage and tumour 
size ≥ 5cm, but not with gender, age </≥ 60 
years, tumour location, comment on lymph nodes 
and tumour grade (Table 3). Thirty six cases had 
no statement on presence of mesentery, 15 of 
these involved rectal resections. Finding a 
minimum of 12 lymph nodes was associated with 
age </≥ 60 years and tumour size ≥ 5cm but not 
with the other clinicopatholoical parameters 
(Table 4). 

 
3.1.3 Tumour-positive lymph nodes and 

lymph node count 

 
Table 5 shows associations between 
clinicopathological parameters and finding of 
tumour positive lymph nodes. Significant 
associations were observed for presence of 
mesentery, histologic subtype, pT tumour stage, 
minimum of 10 and 12 lymph node                   
yields. Fig. 1 below shows a tumour-positive 
lymph node with complete effacement of                
the nodal architecture by tumor                                 
cells.  
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Fig. 1. Tumour-positive lymph nodes. The 
lymph node tissue has been replaced by 

malignant epithelial cells from the colon. Note 
the nodal capsule (arrow). H&E (a) x 40, (b) x 

100 

Pearson’s correlation analysis showed a 
significant inverse relationship between number 
of lymph nodes and patient age at p < .01 level (r 
= -0.370; p <.002) and a positive relationship 
between resection length and number of lymph 
nodes at p < .05 level (r = 0.317; p < .010). 
Correlation between number of lymph nodes and 
tumour size was non-significant (r = 0.224; p < 
.078).

 
Table 1. Patients and histopathological characteristics distribution of the colorectal 

carcinomas 
 

 Frequency Percentage 

Gender 

Female 

Male  

 

32 

34 

 

48.5 

51.5 

Age  

<60 years 

≥60 years 

 

36 

30 

 

54.5 

45.5 

Tumour size 

< 5cm 

≥ 5cm 

Missing 

 

21 

42 

3 

 

31.8 

63.6 

4.5 

Tumour location 

Colon 

Rectum 

 

49 

17 

 

74.2 

25.8 

pT stage 

pT1 

pT2 

pT3 

pT4 

 

3 

10 

42 

11 

 

4.5 

15.2 

63.6 

16.7 

Presence of lymph node 

Yes 

No 

 

52 

14 

 

78.8 

21.2 

Tumour positive nodes 

Yes 

No 

 

28 

38 

 

42.2 

57.6 

Presence of mesentery 

Yes 

No 

Missing 

 

25 

5 

36 

 

37.9 

7.6 

54.5 

Comment on lymph nodes 

Yes 

No 

 

62 

4 

 

93.9% 

6.1 

Histologic subtype 

Adenocarcinoma 

Mucinous carcinoma 

Signet ring cell carcinoma 

 

53 

12 

1 

 

80.3 

18.2 

1.5 
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 Frequency Percentage 

Tumour grade 

Well differentiated 

Moderately differentiated 

Poorly differentiated 

 

34 

15 

4 

 

51.5 

22.7 

6.1 

Lymph node count  ≥10 

< 10 nodes 

≥10 nodes 

 

49 

17 

 

74.2 

25.8 

Lymph node count ≥12 

<12 nodes 

≥12 nodes 

 

55 

11 

 

83.3 

16.7 
 

Table 2. Clinicopathological and their associations with finding lymph nodes following 
colorectal tumour resections 

 
 Presence of lymph nodes P value 
 Yes No  
Age (years) 
<60 
≥60 

 
29 
23 

 
7 
7 

.768 

Gender 
Female 
Male 

 
6 
8 

 
26 
26 

.766 

Tumour location 
Colon 
Rectum 

 
10 
4 

 
39 
13 

.516 

Tumour size 
<5cm 
≥5cm 

 
7 
7 

 
14 
35 

.198 

Histological subtype 
Adenocarcinoma 
Others 

 
13 
1 

 
40 
12 

.269 

Tumour grade 
Low grade 
High grade 

 
12 
1 

 
37 
3 

.688 

pT stage 
pT1-pT2 
pT3-pT4 

 
4 
10 

 
9 
43 

.450 

Comment on lymph 
nodes 
No 
Yes 

 
 
4 
10 

 
 
0 
52 

 
.001* 

Presence of mesentery 
No 
Yes 

 
3 
3 

 
2 
22 

.066 

*p value significant at <0.05 
 

Table 3. Factors associate with low or high lymph node counts in colorectal carcinomas 
resections 

 
 Lymph node yield P value 
 Low (<10counts) High (≥10counts)  
Gender 
Female 
Male 

 
24 
25 

 
8 
9 

1.000 
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 Lymph node yield P value 
 Low (<10counts) High (≥10counts)  
Age (years) 
< 60 
≥60 

 
24 
25 

 
12 
5 

.162 

Tumour location 
Colon 
Rectum 

 
35 
14 

 
14 
3 

.525 

Presence of mesentery 
Yes 
No 
Not stated 

 
13 
5 
31 

 
12 
0 
5 

.006* 

Tumour size 
<5cm 
≥5cm 

 
20 
28 

 
1 
14 

.013* 

Histologic subtype 
Adenocarcinoma 
Others 

 
43 
6 

 
10 
7 

.029* 

Tumour grade 
Low grade 
High grade 

 
40 
3 

 
9 
1 

1.000 

pT Stage 
pT1-pT2 
pT3-pT4 

 
13 
36 

 
0 
17 

.015* 

Comment on lymph 
nodes 
No 
Yes 

 
 
4 
45 

 
 
0 
17 

.565 

*p is significant at < .05 

 
Table 4. Lymph node yield set at a minimum of 12 counts as correlated with 

clinicopathological parameters 
 

 Lymph node yield at a minimum of 12 
counts 

P value 

 < 12counts ≥12 counts  

Gender 

Female 

Male 

 

26 

29 

 

6 

5 

0.748 

Age (years) 

<60 

≥60 

 

26 

29 

 

10 

1 

0.017* 

Tumour location 

Colon 

Rectum 

 

41 

14 

 

8 

3 

1.000 

Presence of mesentery 

No 

Yes 

Not stated 

 

5 

19 

31 

 

0 

6 

5 

0.443 

Tumour size 

<5cm 

≥5cm 

 

21 

33 

 

0 

9 

0.023* 
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 Lymph node yield at a minimum of 12 
counts 

P value 

 < 12counts ≥12 counts  

Comment on lymph nodes 

No 

Yes 

 

4 

51 

 

0 

11 

 

1.000 

 

pT stage 

pT1-pT2 

pT3-pT4 

 

13 

42 

 

0 

11 

0.104 

*p value significant at < .05 
 

Table 5. Tumour positive lymph nodes detected at histology and the associated 
clinicopathological factors 

 
 Tumour positive lymph nodes P value 
 No Yes  
Gender 
Female  
Male 

 
20 
18 

 
12 
16 

.465 

Age (years) 
<60 
≥60 

 
20 
18 

 
16 
12 

.805 

Tumour size 
<5cm 
≥5cm 

 
16 
21 

 
5 
21 

.060 
 

Tumour location 
Colon  
Rectum 

 
29 
9 

 
20 
8 

 
.778 

Histological subtype 
Adenocarcinoma 
Others 

 
35 
3 

 
18 
10 

.010* 

Tumour grade 
Low grade 
High grade 

 
32 
3 

 
17 
1 

1.000 

pT stage 
pT1-pT2 
pT3-pT4 

 
11 
27 

 
2 
26 

.032* 

Comment on lymph nodes 
No 
Yes 

 
4 
34 

 
0 
28 

.131 

Lymph node count at cut off count 10 
<10 
≥10 

 
35 
3 

 
14 
14 

.001* 

Lymph node count at cut off count 12 
<12 
≥12 

 
36 
2 

 
19 
9 

 
.006* 

Presence of mesentery 
No 
Yes 
Not stated 

 
4 
9 
25 

 
1 
16 
11 

.021* 

*p value significant at <.05 
 
 
 

 
 

 



 
 
 
 

Ezenkwa et al.; JCTI, 11(3): 14-24, 2021; Article no.JCTI.68424 
 
 

 
21 

 

Table 6. Multiple linear regression showing predictors of lymph nodes among patient age, 
colorectal resection length, and tumour length 

 
 Odds Ratio 95% confidence 

interval 
P value 

Age (Years) -0.292 -0.283 - -0.021 .024* 
Resection length (cm) 0.156 -0.026 – 0.114 .217 
Tumour length (cm) 0.170 -0.122 – 0.716 .161 

*p value is significant at < .05 
 
3.1.4 Predicting lymph node yield in 

colorectal carcinoma colectomies 
 

On multiple linear regression analysis, only 
patient age predicted lymph node number           
(Table 6). A higher proportion of these cases had 
a younger age at diagnosis. The older the 
individual the less likely to find lymph nodes 
within the resected tissue. 

 
3.2 Discussion 
 
Lymph nodes in colorectal carcinoma resections 
are assessed to determine tumour spread 
beyond the gut wall. Node-negative tumours are 
believed to confer better patient overall survival 
[13]. Lack of/or few lymph node retrieval will 
therefore give a false negative staging as              
such patients may harbor tumour-positive nodes, 
which may be a source of tumour recurrence and 
metastasis as the study by Lykke et al  
suggested [11,14]. A minimum of 12 lymph 
nodes examined was therefore set as a cut off 
due to finding an association  between tumour-
habouring lymph nodes and improved overall 
survival [7,8]. The finding in this study of 21.2% 
colectomies without accompanying lymph nodes 
suggests that nearly one out of every 4 CRC 
patients could be inadequately staged, 
predisposing to a higher risk of tumour 
recurrence. Of all the clinicopathological factors 
examined, only comment on the presence or 
otherwise of lymph nodes during surgical 
pathology grossing is associated with finding a 
lymph node. As expected, such comments 
represents unequivocal evidence that attempt 
had been made to search for the lymph nodes. 
This though does not imply that searching for 
nodes would lead to its retrieval as has been 
shown here that 10 out of the 62 cases with 
search for lymph nodes yielded none. Diligence 
is therefore advocated at grossing to attempt             
a near accurate staging of these                 
tumours. 

 
About 42.4% of the cases in this study had 
tumour-positive lymph nodes. Finding tumour  

 
positive lymph nodes was associated with 
presence of mesentery, tumour histological 
subtype, advanced tumour stage and high lymph 
node count. Adequate search for lymph nodes is 
therefore required both at surgery and grossing 
to achieve high lymph node count, which would 
increase the chances of harvesting tumour 
positive nodes in the patient whilst ensuring 
proper tumour staging, even in patients with 
neoadjuvant chemotherapy [15,16]. It also 
suggests that even when all efforts have been 
made in search of lymph nodes, tumour 
characteristics could lead to fewer but true node-
negative tumours. 
 
Our results also show a low lymph node count 
with a median count of 4. This contrasts with a 
median of 12 lymph nodes counted in the study 
by da Costa et al in the Netherlands [15]. About 
17% of our colectomies had a minimum of 12 
lymph nodes and this is similar though slightly 
higher than the result of the study by Orsenigo et 
al in Milan, but lower than 49% documented by 
Elsheikh and Zaitoun in Nottingham [17,18]. 
Examining a minimum of 10 lymph nodes 
increased the percentage to 25.8% in the present 
study. Observation of the factors associated with 
finding a minimum of 10 lymph nodes in this 
study shows that tumour characteristics and 
human factors could contribute to this low lymph 
node yield as has been found in a Danish study 
[15]. The human factor in our study included 
having mesentery attached to the resection 
specimen while the tumour factors included 
histologic subtype, pT stage of the tumour, and 
tumour size greater than 5cm. In the Danish 
study, the human factors were surgeons’ 
experience and diligence in lymph node search 
at specimen grossing, while the tumour factors 
were tumour location, and size [15]. Whilst 
diligent search for lymph nodes by the 
pathologist contributes to the finding of lymph 
nodes, our study suggests that identification of 
lymph nodes within the mesentery at surgery and 
including these to the resection specimen could 
increase the lymph node yield significantly. 
Resection length was also correlated with lymph 
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node number, again supporting the notion that 
human factors influence lymph node yield 
[13,15,19]. Resection lengths of 6cm, 22 and 24 
cm were among those without lymph nodes. 
While decision on the length of bowel to be 
resected is patient dependent, shorter lengths 
may lead to under staging of the tumours 
thereafter.  
 
Besides patient age, we did not find an additional 
clinicopathological factor associated with finding 
a minimum lymph node count of 12. Age was 
also significantly correlated with lymph node 
number and remained so on multiple regression 
analysis. This finding suggests that younger 
patients may have more lymph node yield in our 
environment. However, we have observed that a 
minimum count of 10 lymph nodes could perform 
well in determining adequate lymph node count 
just as a minimum count of 12 lymph nodes 
would, especially in early pT stage tumours. 
Other researchers have shared this view 
previously, more so as lymph node yield is also 
influenced by tumour characteristics, which are 
non-modifiable [13,15, 20].  
 
In a nut shell, this study has made some 
observations. First, occasional grossing reports 
lacked information on lymph node assessment 
during grossing by the pathologist. We therefore 
recommend that histopathological reports should 
be deemed incomplete without lymph node 
examination unless comment on lymph node 
search has been documented. This would serve 
as an audit for colorectal interventions in our 
environment. Secondly, a minimum count of 10 
lymph nodes per resection specimen performed 
similarly as 12 node counts in determining 
tumour-positive nodes. Thirdly, tumour 
characteristics could make insistence on 12 
lymph node count unattainable especially in pT1 
and pT2 tumours. And fourthly, we have shown 
that at least half of CRC resections in this 
environment either have no mesentery attached 
to the specimen or its presence is not 
documented. Given the role it could play in 
identifying higher lymph node count and tumour-
positive nodes, local surgical practice may need 
to review mesenteric resection guidelines to 
ensure adequate tumour lymph nodal staging. 
The benefits of extended mesenteric or 
colectomy length resections, especially for the 
sake of high lymph node yield, have been 
questioned [15]. However, more recent studies 
have shown not only higher lymph node count, 
but also improved patient outcome and similar 
tolerability of complete mesocolic with central 

vascular ligation excision and mesorectal 
excision with lateral lymph node dissection when 
compared with conventional surgery [21-24]. We 
therefore recommend that as indicated, efforts to 
achieve complete mesocolic resection be 
implemented. 
 
In other words, to improve nodal staging in CRC 
colectomies, the surgeon would need to be 
intentional about the length and extent of 
mesocolic and or mesorectal excisions. Hence, 
dissecting along anatomical landmarks with 
regional meso-colic or rectal resections would be 
advantageous in ensuring complete locoregional 
lymph node harvest for examination. Where 
these are lacking due to specimen lacking 
mesentery, or too short a specimen length, 
finding adequate lymph nodes for reliable tumour 
staging may prove difficult.  
 
Surgeon’s expertise and level of experience will 
also determine how effectively practice 
recommendations are put into effect [25]. Being a 
retrospective study, assessing accurately 
surgeons’ expertise was difficult and could prove 
unreliable, hence it was omitted. Since this 
treatment modality has curative intent, uniformity 
with recommended international guidelines would 
ensure that all patients receive acceptable care. 
However, regular training on modules 
emphasizing practice changes needs to be a 
routine so as to raise the standard of practice 
continually. 
 
A major limitation to this study was the lack of 
survival data to examine patient outcome in high 
and low lymph node yield tumours. Collection of 
follow-up data is inefficient in this community 
[26]. More needs to be done as this data helps to 
evaluate outcome of health system interventions. 
Also, treatment with neo-adjuvant chemotherapy 
was not documented for these patients. A 
prospective study design would help to take 
these into consideration to further determine their 
relevance in lymph staging in CRCs. 
 

 4. CONCLUSION 
 
Lymph node yield in CRC colectomy specimens 
in our practice is low and could be improved by 
observing human factors involved in specimen 
handling. Finding node positive tumour may be 
influenced by tumour factors. Local practice 
settings with similar low node yield may benefit 
from improved diligence in lymph node search in 
the specimens thereby ensuring proper tumour 
staging. These findings have necessitated a call 
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to practicing pathologists and trainees to 
proactively audit practice guideline in their own 
and other healthcare units in the hospital to 
foster uniformity of patient care. 
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