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Abstract 
Introduction: Lymph node (LN) metastasis are important biomarkers in the 
resection of colorectal cancer translating into accurate disease staging. It is 
therefore obvious that lymph node dissection in the curative treatment of co-
lorectal cancer is a prognostic factor that influences survival and guides man-
agement strategy. This study aims to evaluate lymph node dissection in colo-
rectal cancers (CRC) managed at the Teaching Hospital, Brazzaville, Congo. 
Patients and Method: We carried out a descriptive prospective study during 
a period of 18 months from October 2020 to March 2021 involving patients 
who underwent curative treatment for colorectal cancer at the visceral surgery 
department of the Brazzaville Teaching Hospital. Results: Thirty (30) cases of 
CRC were recorded out of 738 hospitalizations in the visceral surgery de-
partments, which constitute 4.06% of the in-patient activity of the department 
during the period under study. Mean age was 55.13 years and a male predo-
minance was observed with a sex ratio of 1.14. Colonic involvement was pre-
dominant in our series and was found in 22 of the patients. 25 patients un-
derwent surgical resection while 5 patients could not undergo operative treat-
ment. 17 out of the 25 patients underwent curative treatment, 6 were offered 
palliative care, whereas surgical abstention was decided in 2 patients. The av-
erage number of lymphadenectomies per patient was 16.43. Lymphadenect-
omy was greater than or equal to 12 in 88% of patients. Nine patients had 
vascular emboli whereas 10 patients had perineural invasion. The tumor was 
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staged as T3 in 15 patients; six patients had a negative lymph node and 11 pa-
tients had at least one lymph node invasion. Distant metastasis status could 
not be determined in 10 patients. Conclusion: Lymphadenectomy is a hall-
mark in the curative treatment of colorectal cancer as it allows for optimal 
staging. This represents a strong prognostic factor that defines adjuvant ther-
apy and overall patient outcome. 
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1. Introduction 

Colorectal cancer (CRC) constitutes a major global public health concern as it 
represents the third most frequent cancer after lung and breast cancer [1]. 

Its incidence has increased over the past decade in developed countries. Its in-
cidence is increasing in Africa, partly due to changes in dietary habits, lifestyle 
and improved diagnostic modalities and access to health care. 

In addition to perioperative radiotherapy, chemotherapy or both, surgical re-
section with lymphadenectomy plays a key role in the management of operable 
colorectal cancers [2]. 

Lymphadenectomy is a major prognostic and therapeutic factor in the cura-
tive treatment of CRC [3]. Quality of lymphadenectomy is given by the number 
of lymph nodes assessed. 

In clinical practice, the presence of lymph node metastasis determines the pa-
tients most likely to benefit from adjuvant chemotherapy [4] [5]. 

Although a minimum of 12 total lymph nodes dissected is highly recommend-
ed, debate exists as to the extent of lymphadenectomy. Some authors argue that 
extensive lymphadenectomy allows for better loco-regional control, eliminate un-
detectable lesions and thus improving disease free survival whereas others contend 
that extensive lymphadenectomy increases postoperative morbidity without im-
proving disease-free survival as it is not the only gate way to metastatic disease 
[2]. 

The extent of lymphadenectomy, defined as the number of nodes removed, is 
crucial for accurate determination of N status in TNM staging. Lymph node dis-
section with sufficient resection appears to be mandatory. 

The authors intend to assess lymphadenectomy in colorectal cancers for pa-
tients who underwent curative treatment at the Brazzaville Teaching Hospital. 

2. Patients and Method 

This is a prospective descriptive study spanning a period of 18 months from Oc-
tober 2020 to March 2021, involving patients who underwent lymphadenectomy 
for colorectal cancer at the Brazzaville Teaching Hospital. We excluded patients 
with peritoneal carcinomatosis, those who underwent palliative radiotherapy and/or 
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chemotherapy, patients whose general condition could not allow for a curative 
treatment, cases with unresectable hepatic metastasis and patients with signifi-
cant locoregional invasion, counter indicating a curative treatment. 

The diagnosis of colorectal cancer was made on clinical presentation, biologi-
cal, radiological, endoscopic features and confirmed on pathology findings. 

Indications of treatment (chemotherapy, radiotherapy, surgery) was decided 
by interprofessional meetings. 

The following variables were collated and analyzed: age, sex, anatomical loca-
tion (right and left colon and rectum), the setting of surgery (scheduled inter-
vention, urgent), the surgical approach (laparotomy), the prognostic factors (num-
ber of lymph nodes, degree of differentiation, presence of perineural sheathing 
or vascular emboli) and the tumor staging (pTNM). 

Local ethics committee approval was obtained prior to patient selection based 
on in patient registry and surgical notes of the department of Digestive surgery 
department Brazzaville Teaching Hospital were retrospectively analyzed. Pa-
tients meeting the inclusion criteria were consecutively sampled. Data was col-
lated on an Excel spreadsheet and analyzed using IBM SPSS 20 statistical analy-
sis software. 

3. Results 
3.1. Demographics 

Thirty (30) cases of CRC were collected out of 738 admissions in the visceral 
surgery departments accounting for 4.06% of the in-patient activity of the de-
partment. 

This represents one case of CRC for every 24 admissions during the period 
under study. 

In our study, the mean age was 55.13 years, ranging from 30 to 83 years 
(Figure 1). Patients under 50 represent 26% of all colorectal cancer cases. 

 

 
Figure 1. Patients’ distribution according to age 16 men and 14 women were involved: a 
slight male predominance was observed with a sex ratio of 1.14. 
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3.2. Clinical Setting 

The circumstances of discovery were mainly rectorrhagia in 20 patients (66.66%), 
bowel obstruction syndrome in 7 patients (23.33%), peritonitis in 2 patients (6.66%) 
whereas an abdominal mass was found in 3 patients (10%). 

3.3. Endoscopic Features 

Endoscopy remains the mainstay in the positive diagnosis of colorectal cancer. It 
was performed in 21 patients, and it allows to identify the lesion, specify its loca-
tion, its macroscopic appearance and carry out multiple biopsies for pathological 
examination. Nine patients who presented in setting of acute abdominal pain 
could undergo endoscopic examination as emergent surgery had to be underta-
ken for acute bowel obstruction and peritonitis. 

Pre-operative diagnosis of CRC was based on clinical presentation and imag-
ing features (abdominopelvic CT). 

Colonic localization was predominant in our series and was found in 22 of the 
patients. The distribution of colon cancer according to the site was as follows: 
right colon: 7 cases (31.81%), transverse colon: 1 case (4.54%), left colon: 4 cases 
(18.18%), the sigmoid colon: 10 cases (45.45%). 

Regarding rectal cancer, the tumor was in 5 cases at the level of the lower third, 2 
cases at the level of the middle third and 1 case at the level of the upper third. 

The anatomopathological examination was carried out in all biopsies obtained 
from endoscopy. 

A lieberkuhnian adenocarcinoma was found in all cases. Adenocarcinoma was 
well differentiated in 15 cases whereas it was moderately differentiated in 2 patients. 

3.4. Radiological Features 

CT was performed in all our patients as part of the locoregional assessment 
which showed a tumoral mass and/or parietal thickening (Figure 2). It also  

 

 
Figure 2. Image showing tumor thickening of the left colon. 
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allows to detect metastases in the target organs (liver, lung, ovaries), as well as indi-
rect signs of peritoneal carcinomatosis: ascites, nodule, and peritoneal thickening. 

CT scan revealed hepatic metastases (7 cases); pulmonary (2 cases); ovarian (1 
cases); and peritoneal carcinomatosis (4 cases) 

3.5. Surgical Procedure 

Among the 30 patients involved 25 patients underwent surgery, whereas 5 pa-
tients could not undergo surgery. 

17 out of the 25 patients underwent curative surgery, 6 from palliative surgery 
(colostomy or internal diversion), while surgical abstention was decided in 2 pa-
tients. 

11 of the 17 curative surgeries (64.70%) were performed in an elective setting 
and 6 (35.30%) were emergent resections (Figure 3). 

Laparotomy was performed in all cases. 

3.6. Pathology Finding 

15 of the 17 patients who underwent curative surgery had satisfactory lympha-
denectomy (N ≥ 12) and in 2 patients the lymph node dissection was insufficient 
(one colon and one rectum) (Table 1). 

 

 
Figure 3. Image showing (A): dissection of the inferior mesenteric artery at its origin with 
the lymph nodes (Red Arrow); (B): surgical specimen of colo-proctectomy removing the 
left mesocolon and lymph nodes. 
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Table 1. Summary of lymph node dissection. 

Location Sex Number 
Lymph node dissection 

≥12 <12 

Colon 
Male 9 8 1 

Female 6 6 0 

Rectum 
Male 1 1 0 

Female 1 0 1 

TOTAL  17 15 2 

 
Nine (9) patients had vascular emboli and 10 patients had perineural invasion 

on surgical specimens. The resection margins were clean in all our specimens. 
The pTNM classification based on the histological examination of the surgical 

specimen was as follows. 
• T (tumour): T3 tumors were the most frequent in 15 patients, followed by T4 

tumors (1 patient) and T2 (1 patient). There are no cases of T1 and T0. 
• N (nodes): six patients had a negative lymph node status, four patients had 

an N1 status, i.e. (1 - 3) lymph nodes invaded, and seven patients had an N2 
status (more than 3 lymph nodes invaded). 

• M (metastasis): distant metastasis could not be determined in 10 patients, 4 
patients were staged as M0 and only three patients were classified as M1. 

4. Discussion 

The incidence of colorectal cancer is high in developed countries and data places 
it at the forefront of the mortality by cancer [6]. Rectal cancer accounts for 40% 
of colorectal cancers and 20% of digestive cancers. 

Surgery is the only curative treatment for CRC, it entails tumoral resection as 
well total mesorectal excision of underlying vascular and lymphatic structures. 
Thus, lymphadenectomy remains an integral part of tumor excision and local 
control [7]. 

Lymph node invasion from the tumor occurs step by step, in principle, conti-
nuously, progressively and anatomically. However, there are cases of skip me-
tastases, described as early as 1935 by Dukes, with varying incidences in litera-
ture (up to 10%) [8] and retrograde invasion, which arise when the pedicular 
nodes are blocked by the tumor cells, via surrounding arches [9]. 

The aim of lymph node dissection is to obtain an accurate lymph node status 
in disease staging and to guide management [10]. 

Lymph node evaluation is fundamental in all colorectal cancer pathology stag-
ing systems, including the American Joint Committee on Cancer (AJCC) [11] 
[12], Dukes Modified [13], and Astler and Coller [14] staging systems. The most 
common system is the AJCC International Scale TNM system, which describes 
stages from I to IV based on depth of tumor invasion (T), status of positive local 
lymph nodes (N) and distant metastases (M). Its seventh edition has been re-
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vised to exclude cancers that cannot be evaluated for distant metastases [15] 
[16]. 

Briefly, a stage I tumor shows invasion (but not through) of the muscularis, stage 
II shows deeper tumor invasion, without spread into the LNs, stage III involves 
lymphatic spread and stage IV represents distant metastases [11] [12] [15] [16]. 

The United States Colorectal Cancer Registry (SEER) database shows that for 
each stage T, the overall 5-year survival decreases with lymph node invasion. 

4.1. Concerning the Anatomopathological Examination of the 
Lymph Nodes 

Colorectal cancer is lymphophilic and can lead to lymph node metastases when the 
tumor crosses the muscularis mucosae [17]. Lymph node invasion is directly corre-
lated with intramural extension of the tumor. Sitzler et al. [18] reported 5%, 19%, 
65% and 78% lymph node invasion for T1, T2, T3 and T4 tumours, respectively. 

When the number of lymph nodes found on the surgical specimen is low, ad-
ditional methods such as dissolving the fat from the mesorectum using Bouin's 
solution are required to enable small lymph node detection [19] [20]. 

Scott et al. [21] examined colorectal resection specimens using conventional 
LN evaluation with and without fatty dissolution (xylene and alcohol). The mean 
number of nodes identified before and after fatty dissolution was 6.1 and 18.2 
respectively. 

Pathology examination of a colorectal resection specimen should include mi-
croscopic examination of all the lymph nodes of the mesocolon, the mesorectum 
and the mesenteric axis [22], which is particularly challenging as 50% to 70% of 
lymph nodes are less than 5 mm in diameter [20] [23]. Microscopic examination 
of several sections of the same lymph node increases the probability of diagnos-
ing metastatic disease. 

4.2. Lymph Node Dissection and Correlation with Survival 

Previous studies have clearly demonstrated that patients with stage II disease 
and a poor LN dissection exhibited poor prognosis [11] [12] [24] [25]. Be it for 
colorectal cancer, or isolated cancer of the colon or rectum, the 5-year overall 
survival (OS) and disease-free survival (DFS) are significantly reduced in pa-
tients with low LN dissection. 

Le Voyer et al. [26] showed that in patients with colon cancer, 5-year overall 
survival (OS) improves with increased NL resection. 

Chen et al. [27], as well as Vather et al. [28] observed good survival rates with 
high LN dissection. 

That notwithstanding, several studies did not report a similar correlation be-
tween survival and lymph node dissection in stage III disease [24] [29] [30] [31]. 

4.3. Optimum Lymphadenectomy Required for Staging 

Although there is no consensus on the number of lymph nodes required on co-
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lorectal cancer resection specimen, a minimum of 12 to 17 lymph nodes is rec-
ommended to best determine lymph node status [32] [33], the risk of wrongly 
classifying a patient as N0 is less than 5% in case of a higher yield. In addition, 
the higher the number of nodes examined the more the chances of detecting a 
lymph node invasion [33] [34]. 

According to the latest recommendations from the International Union Against 
Cancer (UICC) [35], and the French Society for Digestive Surgery (SFCD) [36], 
the optimal number of NLs to be examined in CRCs is 12. [37] [38]. 

This figure would minimize under-staging and increase metastatic detection 
up to 92% [39]. 

The study by Nelson et al. [40] concluded that if 12 LNs are examined in a CRC 
resection specimen, lymph node metastasis is correctly evaluated in 90% of cases. 

In colon cancers, if the total number of lymph nodes examined on the specimen 
is less than 6, adjuvant chemotherapy is recommended, because of the high risk of 
wrongly considering the patient as N0. No lower limit is currently accepted for 
rectal cancers. In a series by Charbit et al. [41] involving 200 patients who under-
went complete mesorectal excision and rigorous pathological examination, the av-
erage number of lymph nodes examined was 19, only 2% of patients had less than 
5 lymph nodes examined and 10% of patients had less than 10. 

Bilimoria et al. [42] in a large cohort of patients monitored in hospitals in the 
United States, found that the CRC resection specimens included 12 nodes in 
more than 75% of the patients studied between the period from 1996-2005. 

The results from the United Kingdom databases on colon cancer (2009) [43] 
showed that an average number of 15.1 lymph nodes were found in the excision 
pieces during the period 2006-2008. 

Baxter et al. [44] studied 116,995 patients who underwent resection for CRC 
(without neoadjuvant chemotherapy). The median number of nodes examined 
was 9, with only 37% of involving at least 12 nodes. 

In our series, the average number of nodes examined was 16.43 with 88% of 
patients having a lymph node yield of at least 12. 

This variability in studies concerning the optimal number of LN is due to in-
terobserver variability of this parameter and several factors that could influence 
lymph node dissection. 

It is therefore vital to maximize lymph node yield in order to detect any me-
tastases. 

Lymph node dissection is a major prognostic and therapeutic factor [2] [3]. 
Hence quality of dissection (surgical and anatomopathological) should be as-
sessed by the number of lymph nodes harvested and examined. Despite the small 
sample size, our results show that lymph node dissection was satisfactory in all 
our patients. 

5. Conclusions 

Lymphadenectomy remains a mainstay in the curative treatment for colorectal 
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cancer as it allows for optimal staging. It also determines the postoperative man-
agement strategy and prognosis. 

The results of our study demonstrate that most of our patients undergoing 
curative treatment for colorectal cancer at our department had adequate lymph 
node dissection. 

Despite inter observer variability, the quality of lymph node dissection remains 
a key factor in management of colorectal with interprofessional surgical and pa-
thological team involvement. 
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