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Abstract 
Background: Colorectal carcinoma is a malignant neoplasm of the colon and rectum. It is the 

most common malignancy of the gastrointestinal tract. The enbloc removal of the presenting 

malignancy, to include adequate margins plus the lymphatic nodal basin, remains the hallmark of 

surgical treatment for cure. Adequate lymph node evaluation is required for proper staging of 

colorectal cancer, and the number of lymph nodes examined is associated with survival 

Objectives: To determine the adequacy of surgical resection of patients operated for colorectal 

cancer at Tikur Anbessa Specialized Hospital. 

Methods: A retrospective cross-sectional study was conducted by a review of the medical 

records of all patients who had undergone resection of colorectal cancer at Tikur Anbessa 

Specialized hospital from January 1, 2016 to December 31, 2019. The data was obtained from the 

patient’s record review; data was collected using a pretested questionnaire and checklist. Data were 

checked and entered into Epi data version 3.1 then exported to statically package for social science 

version 24 for analysis. 

Result: From the total of study participants above the half 48(53.3%) are male, with male to 

female ratio of 1.14:1. The majority 44(48.9%) of study participants were found in the age groups 

of <50 years followed by 50-64 years 26(28.9%).The mean of LN harvested was 10.35(SD ±7.86) 

with a maximum of 41 and a minimum of 0.And only40% of patients had Adequate LN harvested 

(≥12). female patients were 2.12 times more likely to have adequate LN harvested as compared to 

male patients with AOR=2.12(1.49-3.96). Similarly, patients found in the age group of ≥65 were 

less likely to have adequate LN harvested as compared to patients found in the age group of <50 

years with AOR=1.22 (1.60-4.88). Those patients with an age group of ≥65 years were 2.04 times 

more likely to have radial Margin involvement as compared to others, while fixed tumors are 2.81 

times more likely to have radial margin involvement relative to mobile tumors. 

Conclusion: In this retrospective study, we described the adequacy of nodal harvest in colorectal 

cancer and evaluated possible factors that may affect the adequacy nodal harvest. Only 40 % of 

the patients in this study have adequate nodal harvest based on current guidelines. Younger patients 

less than 50 years of age and female patients were associated with improved nodal harvest. In this 

study, age≥65 years and fixed tumors are more likely to have radial margin involvement. 

Keywords. Adequacy, resection, colorectal cancer, Ethiopia
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1. Introduction 
1.1.Background 

Colorectal cancer refers to cancer in the colon or rectum. Cancer starts as small growths occurring 

in the mucosal layer of the colon(1). These small growths are known as polyps; they are benign 

(non-cancerous). Over a few years, the polyps may grow to become malignant (cancerous) tumors 

referred to collectively as colorectal cancer(2) 

Colorectal cancer (CRC) is one of the most common types of cancer worldwide. CRC is the third 

most common type of cancer in males and the second in females(3). CRC accounts for 8 % of all 

cancer deaths and is the fourth most common cause of death in Central and Eastern Europe. It 

occurs in hereditary, sporadic, or familial forms(3, 4) 

The presenting symptoms of colorectal cancer vary depending on the site of cancer and stage of 

the disease(5). Patients may present with symptoms of alteration in bowel habit, intestinal 

obstruction, pain with an abdominal mass, unexplained reduction in weight, the presence of blood 

in the stool, oranemia(5, 6). Patients with colorectal cancer on the right side of the colon usually 

have symptoms of anemia, loss of weight, or abdominal pain. Patients with cancer in the left side 

of the colon often have an alteration in bowel habit or rectal bleeding(7) 

Surgical resection offers the only opportunity for a cure as well as affording significant palliation 

in patients with advanced disease. Surgical management should encourage adequate resection for 

cure or palliation rather than bypass or diversion(8). The enbloc removal of the presenting 

malignancy, to include adequate margins plus the lymphatic nodal basin, remains the hallmark of 

surgical treatment for cure. Adequacy of resection is now generally accepted to include a 10-cm 

proximal bowel margin and at least a true 2-cm distal margin along with complete resection of the 

primary and secondary nodal basin, based on the blood supply of the involved bowel segment(8, 

9). Adequate lymph node evaluation is required for proper staging of colorectal cancer, and the 

number of lymph nodes examined is associated with survival. According to current guidelines, the 

recommended minimum number of lymph nodes examined to ensure adequate sampling 

is12LNs(9). Because detection of any positive lymph node is critical for predicting patient 

outcomes, an adequate number of lymph nodes must be examined. Inadequate lymph node 

sampling has serious implications It can lead to positive lymph nodes being missed and to patients 

being inappropriately classified as having lymph node-negative disease 
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. Such patients may not be allowed to benefit from adjuvant therapy(10).  Besides, inadequate lymph 

node sampling may  fail to remove involved lymph nodes, thus increasing the risk of local recurrence; 

it may also be a marker of poor-quality surgical or pathologic care, both of which are associated with 

worse long-term outcome for colorectal cancer patients(11) 

Cancer is the leading cause of death globally, surpassing mortality rates of tuberculosis, malaria , 

and HIV/AIDS combined, and it is quietly taking center stage(12, 13) 

In Ethiopia, CRC is the third most prevalent cancers among the entire adult population , and 

patients often present with advanced stages of cancer(14) 

In Africa, data for the adequacy of surgical resection of colorectal cancer is scanty. In Ethiopia, 

to the best of our knowledge, there is no published study on the adequacy of surgical resection 

of colorectal cancer. For these reasons, this study determined the adequacy of surgical resection 

of colorectal cancer at Tikur Anbessa specialized hospital from 2016-2019, Addis Ababa, Ethiopia 
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1.2. Statement of the problem 

Colorectal cancer is a cancer of the large intestine. It can be either colon cancer or rectal 

cancer based on the site where the cancer originates and they are collectively referred as 

colorectal cancer (CRC)(15, 16). About 1,096,000 new cases of colon cancer are estimated to be 

diagnosed in 2018, while about 704,000 new cases of rectal cancer are expected. Together, these 

comprise 1.8 million new cases of CRC(17). The enbloc removal of the presenting malignancy, to 

include adequate margins plus the lymphatic nodal basin, remains the hallmark of surgical 

treatment for cure. Adequacy of resection is now generally accepted to include a 10-cm proximal 

bowel margin and at least a true 2-cm distal margin along with complete resection of the primary 

and secondary nodal basin, based on the blood supply of the involved bowel segment. Adequate 

lymph node evaluation is required for proper staging of colorectal cancer, and the number of lymph 

nodes examined is associated with survival(8). According to current guidelines, the recommended 

minimum number of lymph nodes examined to ensure adequate sampling is 12. Inadequate lymph 

node sampling has serious implications. It can lead to positive lymph nodes being missed and to 

patients being inappropriately classified as having lymph node-negative disease(18, 19). Such 

patients may not be allowed to benefit from adjuvant therapy. Besides, inadequate lymph node 

sampling may fail to remove involved lymph nodes, thus increasing the risk of local recurrence; 

incomplete removal of the tumor is the main cause of local recurrence in rectal carcinomas (9, 19, 

20). CRC is the third most commonly diagnosed cancer and the most cause of cancer-related 

death worldwide and remains one of the killer cancers in the world. Its problem is predictable 

to increase. Even though this increasing burden in Africa CRC continues to receive a 

relatively low public health, priority (21-23) 

The adequacy of surgical resection of colorectal cancer has been studied in the developed world. 

Owing to differences in disease patterns and resource availability, the findings of studies 

conducted in the developed world might not be an accurate reflection of the experience of 

colorectal cancer resection inEthiopia. For these reasons, this study was conducted to 

determinethe adequacy of surgical resection of colorectal cancer at Tikur Anbessa hospital from 

2016-2019, Addis Ababa, Ethiopia 
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1.3. Significance of the study 

CRC continues to be one of the commonest malignancies worldwide. This study has the following 

significances 

 
 Helps to give basic data and information about the adequacy of surgical resection of 

colorectal cancer in Tikur Anbessa Specialized Hospital. 

 The study will also identify factors affecting the adequacy of surgical resection of 

colorectal cancer 

 This study may help to design management protocol for a patient with resectable 

colorectal cancer 

 It will be used as a baseline for future research   
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2. Literature review 

2.1.The burden of colorectal cancer 

CRC is the third most commonly diagnosed cancer in males and the second in females worldwide. 

It accounts for over 9 % of all cancer incidence, with an estimated 1.4 million cases occurring in 

2012 (3) 

There is wide geographical variation in incidence across the world, with almost 55 % of the cases 

occurring in more developed countries(3). These geographic differences may be attributable to 

different dietary and environmental exposures that are imposed upon a background of genetically 

determined susceptibility(24) 

Countries with the highest incidence rates include Australia, New Zealand, Europe, and Northern 

America. Conversely, incidence rates are low in Africa, South-Central Asia, and Central 

America(25, 26) 

In Ethiopia according to the Addis Ababa cancer registry, it is the first in males and fourth in 

females (14). Its presenting symptoms of colorectal cancer vary depending on the site of cancer 

and stage of the disease. Patients may present with symptoms of alteration in bowel habit, intestinal 

obstruction, pain with an abdominal mass, unexplained reduction in weight, the presence of blood 

in the stool, oranemia(27) 

Patients with colorectal cancer on the right side of the colon usually have symptoms of anemia, 

loss of weight, or abdominal pain. Patients with cancer in the left side of the colon often have an 

alteration in bowel habit or rectal bleeding(28) 

2.2. Adequacy of surgical resection of colorectal cancer 

Surgical resection offers the only opportunity for a cure as well as affording significant palliation 

in patients with advanced disease. Surgical management should encourage adequate resection for 

cure or palliation rather than bypass or diversion. The en bloc removal of the presenting 

malignancy, to include adequate margins plus the lymphatic nodal basin, remains the hallmark of 

surgical treatment for cure. Adequacy of resection is now generally accepted to include a 10-cm 

proximal bowel margin and at least a true 2-cm distal margin along with complete resection of the 

primary and secondary nodal basin, based on the blood supply of the involved bowel segment. 

Adjuvant use of chemotherapy and radiation therapy also offer significant bonuses in the treatment 

of rectal carcinoma(29, 30) 
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Identification of _12 lymph nodes in resected colon cancer specimens has been endorsed as a 

quality indicator Anatomic location, colorectal surgical training, and case volume was strongly 

correlated with the number of lymph nodes identified. Colon cancer patients who have metastases 

to regional lymph nodes (stage III) have worse survival than patients without metastases (stages I 

and II), and randomized trials prove that such patients benefit from adjuvant systemic therapy.1-5 

The accuracy of lymph node staging depends on the adequacy of surgical resection and 

identification of lymph node metastases by the pathologist. Therefore, identification and 

evaluation of all lymph nodes in an appropriately resected specimen is critical for accurate staging 

to direct therapy. A variety of studies, including nested cohorts from large randomized trials, and 

population-based and single-institution studies, demonstrate that the number of lymph nodes 

identified in resected colon cancer specimens is predictive of survival (9, 31, 32) 

The surgeon with the highest volume of resections, who completed a fellowship in colorectal 

surgery, had a higher average number of lymph nodes found in his resections than each of the 3 

general surgeons, The average and median numbers of lymph nodes were _12 for all anatomic 

sites, but the range was 57% to 83% for resections in which _12lymph nodes were identified. 

Collectively, lesions of the right side of the colon were associated with more lymph nodes and a 

higher percentage, in which _12lymph nodes were identified, than left-sided lesions(9, 32).  

2.3 Factors Associated with Adequacy of surgical resection of colorectal cancer 

A retrospective study conducted showed that the highest average numbers of lymph nodes were 

identified in ascending colon resections, a figure that was higher than cecum,sigmoid colon, and 

descending colon, but not higher than a transverse colon or splenic or hepatic flexures. For right-

sided lesions, the rates of partial colectomy rather than hemicolectomy were 35of 131 (25.4%) for 

cecal cancers compared with 24 of120 (16.1%) for ascending colon lesions (P ¼ .067). There were 

differences in lymph node identification by age resections from patients <60 years of age were 

more likely to have _12 lymph nodes identified, but there were no differences in the percentages 

among the 60- to 69-, 70- to 79-, and >80-year age cohorts. There were more lymph nodes 

identified, and higher proportions of resections containing _12 lymph nodes, from patients with 

the regional disease (T3 or T4 local extension and/or lymph node metastases) than patients who 

had either local disease (T1 or T2) or distant metastases. In each stage of the disease, The 12-

lymph node threshold was associated with better survival for patients with stage I or stage II 

disease, but not stage III or IV(9, 34) 
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The stage is the strongest predictor of survival for patients with colorectal cancer. Accurate staging 

also is critical for appropriate patient management(35).Incomplete removal of the tumor is the 

main cause of local recurrence in rectal carcinomas; this often occurs at the lateral aspects devoid 

of the peritoneum. LRM involvement in 20% of these unselected cases of rectal carcinoma and the 

subsequent local recurrence in 53.3% of patients showed that incomplete surgical resection is a 

significant factor in local recurrence(36). 

Total mesorectal excision offers the lowest reported rates of local recurrence for rectal cancer.  

Routine excision of the intact mesorectum during resection of cancers of the mid and lower 

rectum has resulted in the lowest incidence of local recurrence ever reported. A circumferential 

resection margin of less than 1 mm is considered involved(18,19)
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A study conducted by Johnson et al showed that the presence of nodal metastasis is a critical 

component of staging in colorectal cancer. Accurate assessment of nodal status requires sufficient 

node sampling, Identification of 12 or more lymph nodes were considered an adequate nodal 

harvest based on the current American Joint Committee on Cancer recommendations(19).  

There was a strong association between the length of the bowel and the number of lymph nodes 

identified (P 0.005). The prognostic and adjuvant therapy-related consequences ofnodal 

metastases make the accurate assessment of lymph node status an essential component of 

colorectal cancer staging. The overall rate of nodal metastases (38%) was comparable to that 

reported in the literature using standard manual techniques for gross examination of the specimens. 

Right-sided resections, high surgeon volume, and examination of gross specimens by a staff 

pathologist were associated with improved nodal harvest(37). Nodal status is recognized as an 

important prognostic factor(38). 

 Studies suggest that the greater the number of lymph nodes examined in a surgical specimen, the 

higher the incidence of finding nodes positive for cancer. It has also been suggested that increased 

survival is associated with a lower percentage of positive lymph nodes examined. In patients with 

rectal cancer who receive high-dose neoadjuvant chemo-radiation followed by TME, less than 

12lymph nodes in the surgical specimen can be expected in72% of the cases(9) 

Advanced tumor stage was statistically significantly associated with adequate lymph node 

evaluation(9).In no metastatic colorectal cancer, lymph node status is the strongest pathologic 

predictor of patient outcome. Approximately 68% of patients with no lymph node involvement 

will survive 5 years, compared with only 40% of those with lymph node metastases. 

Irrespective of tumor stage, younger patients were statistically significantly more likely than 

older patients to receive adequate lymph node evaluation (9). 
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3. OBJECTIVES 
3.1.General Objective 

To determine the adequacy of surgical resection for colorectal cancer in Tikur Anbessa 

Specialized Hospital, Addis Ababa University from January 2016 to December 2019. 

3.2.Specific Objectives 

 To determine the status of surgical margins of resected colorectal cancer 

 To determine the number of LN harvested and theirstatus 

 To determine factors affecting the adequacy of surgical resection of colorectal cancer 

 To determine common types of surgery performed for colorectal cancer. 

 To determine the intra-operative finding of colorectal cancer. 

  



10  

4. METHODS AND MATERIALS 

4.1. Study area and period 

The study was conducted in Tikur Anbessa Specialized Hospital, Addis Ababa, Ethiopia. From 

January 1st, 2016 to December 31st, 2019. 

4.2. Study design 
A hospital-based retrospective cross-sectional study design was conducted 

4.3. Population 
4.3.1. Source population 

All patients who had undergone resection of colorectal cancer in Tikur Anbessa Specialized Hospital 

 
4.3.2. Study population 

All patients undergone resection of colorectal cancer in Tikur Anbessa Hospital and they 

fulfilled the inclusion criteria. 

4.3.3. Study unit 
Individual patient 

4.4. Sample size and sampling technique 
All cases managed by resection of colorectal cancer during the study period were included. A medical record number 

of all resection of colorectal cancer patients in the study period were retrieved fromJan1st , 2016 – Dec 31st , 

2019.andresection of colorectal cancer was performed for122 patients (115 on elective and 7 on emergency base). Of 

these 90 complete charts were retrieved with a retrieval rate of 74%. 

4.5. Inclusion and exclusion criteria 
4.5.1. Inclusion criteria 
 All patients who undergone resection for colorectal carcinoma in the study period who 

has a complete pathology report. 

4.5.2. exclusion criteria 
 Patients who did not fill the inclusion criteria like havening incomplete charts or 

incomplete pathology reports were excluded. 

 Those patients who undergone only diversion colostomy or internal bypass without 

resection of the colorectal cancer were excluded.
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4.6. Study Variables 
4.6.1. Independent Variables 

 

o Age 

o Sex  

o Location of tumor 

o Clinical stage 

o Neoadjuvant therapy 

o Type of surgery 

o Surgeons  level of training 

o Intra-operatively, the status of the mass 

o Intra-operatively, the presence of LAP 

 
4.6.2. Dependent Variables 

 Length of colon resected 

 Status of the proximal margin 

 Status of the distal margin 

 Status of radial margin 

 Number of LN harvested 

 Number of positive LNs 

 
4.7. Operational Definitions 

Colorectal cancer is defined as biopsy-proven cancer of the colon or rectum. 

4.8. Data Collection Procedure 
The data were collected by five medical interns who have some knowledge about the disease and can 

retrieve chart. A structured and pre-prepared format was used. Training was given for data collectors 

on the objective, the relevance of the study and confidentiality of information and steps on how to 

collect and transfer data from the patient's chart, and the principal investigator supervised each as 

required during the data collection. 

4.9. Data processing and Analysis 
The collected data were entered using Epi data version 3.1 and analyzed using SPSS (Statistical 

Package for Social Science) version 24 software. Descriptive statistics such as frequency, percentage, 

mean,  standard deviationwere used to describe and summarize the data. A statistical significance 

test was applied to compare the adequacy of surgical resection of colorectal cancer at a p-value less 

than 0.05 
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4.10. Data quality assurance 
 

During data collection, the principal investigator checked the completeness, ambiguous suspicions, and 

checked on the spot. Before feeding the information into the computer, it was checked for completeness and 

accuracy; then it was fed into the computer and be analyzed and interpreted. 

4.11. Ethical Consideration 
Data collection was started after permission has been obtained from IRB of college of health sciences 

Addis Ababa University and the card room. To ensure smooth and effective participation of card 

room personnel, the objective of the study was thoroughly explained and confidentiality is secured. 

4.12. Dissemination of the result 
The finding of this result will be disseminated through publication (local or international journals) or 

presentationsat conferences. A copy of it will be given to AAU, department of Surgery and other concerned 

bodies so that they can use the results for planning and implementation to prevent morbidity and mortality 

related to colorectal cancer. 
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5. Result 

5.1 Socio-demographic characteristics of study participants 

From the total of study participants above half 48(53.3%) were males and 42(46.7) were females with male to 

female ratio of 1.14:1 .The majority 44(48.9%) of study participants were found in the age groups of <50 years 

followed by 50-64 years 26(28.9%) (Table 1.) 

Table 1socio-demographic characteristics of a study participant in Addis Ababa TikurAnbssa Specialized hospital 

Variables  Frequency  Percentage  

Sex    

Male  48 53.3 

Female  42 46.7 

Age    

<50 44 48.9 

50-64 26 28.9 

≥65 20 22.2 

 

5.1. Clinical Characteristics of study participants   

From the total of 90 patients in majority 24(26.7%) of the tumor was located in the rectum followed 

by sigmoid colon 21(23.3%) figure 1

 
 

Figure 1 Location of tumor among study participant in Addis Ababa TikurAnbssa Specialized hospital 

In this study majority44 (48.9%) of patients were found in the clinical stage III and 11(12%) were found in 

stage II. However, 29(32.2%) of the patient stage was not documented. Only 1% of patients had neoadjuvant 

chemotherapy and 89(98.9) have no neoadjuvant chemotherapy or radiotherapy. The types of surgery 
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performed in majority 26(28.9%) were anterior resection followed by sigmoidectomy 20(22.2%).Almost all 80 

(88.9%) surgeries were done by consultant Surgeons and only 10(11.1%) of surgery was performed by 4th-year 

residents.  Almost all 87(96.7%) of surgery was done electively. Besides, the intra-operative status of the 

massshowed thatthe majority 48(53.3%) of patients have mobile mass and 27(30.0%) were fixed mass followed 

by 15(16.7%) of patients the status of mass was not documented   (Table 2) 

Table 2Clinical characteristics of a study participant in Addis Ababa Tikur Anbessa Specialized hospital 

Variables  Frequency  Percentage  

Clinical stage    

Stage I 1 1.1 

Stage II 11 12.2 

Stage III 44 48.9 

Sage IV 5 5.6 

Not Documented  29 32.2 

Neoadjuvant therapy   

Chemotherapy  1 1.1 

None 89 98.9 

Types of surgery performed     

enblock resection 2 2.2 

right hemicolectomy 21 23.3 

left hemicolectomy 5 5.6 

Sigmoidectomy 20 22.2 

anterior resection 26 28.9 

APR 16 17.8 

Surgery is done by   

Consultant Surgeon  80 88.9 

Year 4 resident  10 11.1 

Urgency of surgery   

Emergency  3 3.3 

Elective  87 96.7 
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intra-operatively the status of the 

mass 

  

Mobile  48 53.3 

Fixed  27 30.0 

Not documented  15 16.7 

Intra-operatively, palpable LN 

status 

  

Present  26 28.9 

Absent  24 26.7 

Not documented  40 44.4 

location Right vs left side   

the cecum,ascending colon, hepatic 

flexure, transverse colon 

22 24.4 

splenic flexure, descending colon, 

sigmoid colon, rectosigmoid 

junction 

44 48.9 

Rectum 24 26.7 

the length of colon resected in CM 

Mean=26.2 

  

≤26.2 26 28.9 

>26.2 64 71.1 

 

5.2. The pathologyreport of the length of colon resected in CM 

In the finding, the length of colon resected in CM had a mean of 26.2 (SD±10.7) with a minimum of eight and a 

maximum of 59 respectively. The majority 64(71.1%) of were > 26.2 lengths of colon resected in CM and 26(28.9%) 

were ≤ 26.2 lengths of colon resected in CM (Figure 2)  
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Figure 2. length of colon resected in CM 

5.3. The pathology report of margin status 

The finding of this study showed that the majority79 (87.8%) of proximal margin were free and 

similarly 79(87.5%) of distal margin were free followed by two (2.2%) involved and, nine (10%) 

were not documented. Besides, the radial margin showed that above half 61(67.8%) were free and 

13(14.4%) were involved but 16(17.8%) were not documented.  

In this finding, the mean of LN harvested was 10.35(SD ±7.86) with maximum of 41 and a minimum 

of 0 (Table 3). 

Table 3.pathological report of margin status in Addis Ababa TikurAnbssa Specialized hospital 

Proximal margin  Frequency  Percentage  

Free  79 87.8 

Involved  0 0 

Not documented  11 12.2 

Distal margin      

Free  79 87.8 

Involved  2 2.2 

Not documented  9 10.0 

Radial margin    

Free  61 67.8 
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Involved  14 14.4 

Not documented  16 17.8 

The  number of LN harvested   

Not adequate LN harvested (0-11) 51 60  

Adequate LN harvested (≥12) 34 40  

 

 

 
 

 

Figure 3. Number of LN harvested 

5.4. Factors Associated with the adequacy of LN harvested 

In binary logistic regression, variables such as sex and age were factors associated with the adequacy of LN harvested. 

Similarly, in multivariable analysis after controlling confounding variables age and sex were associated withthe 

adequacy of LN harvested. 

Those female patients were 2.12 times more likely to have adequate LN harvested as compared to those male patients 

with AOR=2.12(1.49-3.96) Similarly, patients found in the age group of ≥65 were less likely to have adequate LN 

harvested as compared to patients found in the age group of <50 years with AOR= 1.22 (1.60-4.88). and patient with longer 

(>26.2CM)  resected colon are more likely to have adequate LN harvest compared to those with shorter colon resected with AOR= 

1.39(1.49-3.96) 

 

 

 

60%

40%

Adequacy of LN harvested

Not adequate

Adequate
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Table 4factors associated with adequacy of LN harvested in Binary logistic regression (n=85) 

Variables  LN harvested  COR with 95% 

CI 

 AOR with 95%  CI P-Value  

Not Adequate 

(0-11) 

 

Adequate 

(≥12) 

 

Sex       

Male  31 13 1 1  

Female  20 21 2.50(3.11-9.21) 2.12(1.49-3.96)* 0.04 

      

Age       

<50 20 21 1 1  

50-64 16 9 0.53(0.19-1.49) 0.57(0.19-1.69)  

≥65 15 4 0.25(0.07-0.89)* 1.22 (1.60-4.88)* 0.03 

Intra-operative 

status   

     

Mobile  26 21 1 1  

Fixed  17 8 0.58(1.21-6.61)* 0.41(0.13-1.26) 0.12 

Not 

documented  

8 5 0.77(0.22-2.72) 0.67(0.17-2.68)  

Length of 

colon  

     

Less than or 

equal to 26.2 

17 9 1 1  

Greater than  

26.2 

34 25 1.38(0.53-3.62) 1.39(1.49-3.96)* 0.05 

Key *significance  

 

Factors Associated with a radial margin 

The finding of the multivariable analysis showed that radial margin status has an association with age and 

Intra-operative status. Those patients with an age group of ≥65 years were 2.04 times more likely associated 

with radial Margin involvement as compared to those < 50 years of age, and fixed tumors are 2.81 times more 

likely to have radial margin involvement as compared to mobile tumors with AOR= 2.81(4.21-8.35) 

 

 

 

 

 

 

 

 

 



19  

 

  Table 5. Factors Associated with the radial margin 

 

Variables  Radial Margin  COR with 95% 

CI 

 AOR with 95%  CI P-Value  

Free  

 

Involved  

Sex       

Male  30 7 1 1  

Female  31 6 0.82(0.23-0.78)* 0.23(0.91-2.41)  

Age       

<50 29 9 1 1  

50-64 21 3 0.46(0.2.5-5.02) 0.27(0.28-7.09)  

≥65 11 1 0.63(0.21-3.36) 2.04(2.31-7.98)* 0.03 

Intraoperative 

status   

     

Mobile  38 3 1 1  

Fixed  14 10 9.04(3.23-9.21)* 2.81(4.21-8.35)* 0.02 

Not 

documented  

9 0 0.15(0.21-4.23) 0.13(0.26-4.27)  

Length of 

colon  

     

Less than or 

equal to 26.2 

18 4 1 1  

Greater than  

26.2 

43 9 0.94(0.24-5.12) 1.42(0.92-2.34)  
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6.    Discussion 
Lymph node status is the strongest predictor of long-term outcome in patients with nonmetastatic colorectal 

cancer. Moreover, the current AJCC recommends that we need to harvest at least 12 LNs to determine the status 

of lymph node .and it in turn is used to decide the need for adjuvant chemo radiotherapy (9).  

The purpose of this study was to determine the adequacy of colorectal cancer resection by determining factors 

associated with resection margin status and adequacy of lymph node harvest. 

In this study, the mean (SD) of LNs harvested was 10.4 LNs(7.8) with a minimum of 0 and a maximum of 41 

LNs. Which is comparable with other studies, Baxter et al, Marks et al, Tekkis et al, who reported a mean of  

9, 10.1, and 11.7  harvested LNs respectively, and slightly higher than Johnson et al who showed a mean 8.3 

LNs but lower than Jakob et al and Dillman et al who reported 12.7 and 14.5 LNs, this may be because both 

of them didn’t include rectal ca, which in different studies, is associated with lower rate LN harvest compared 

to colonic ca. 

The finding of this study also showed that only 40% of patients had Adequate LN harvested (≥12). 

This was similar to the study done by Baxter et al which showed that only 37% had adequate LN 

harvest. But significantly better than Marks et al and Johnson et al who reported only 28% and 22.4% 

of adequate LN harvest. 

In binary logistic regression, variables such as sex , age and length of colon resected were factors associated 

with the adequacy of LN harvested. 

Similarly, in multivariable analysis after controlling confounding variables age, sex and length of colon resected 

were associated with  adequacy of LN harvested 

Those female patients were 2.12 times more likely to have adequate LN harvested as compared to 

those male patients. The age group of ≥65 were less likely to have adequate LN harvested as 

compared to patients found in the age group of <50 years. This finding was similar toanother study 

which showed that there were differences in lymph node identification by age, young patients have 

a higher chance of adequate LN harvest.(9,20, 31,32, 34). This maybe because surgeons tend to do 

more aggressive surgery for younger patients who has a longer life expectancy compared to elderly 

patients. 

In this study,stage of the disease has no statistically significant association with adequate lymph node 

harvest, but the finding of other literature showed that the tumor stage was statistically significantly 

associated with adequate lymph node harvest,i.e. as the stage of disease increases the probability of 
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adequate LN harvest increases (9, 31, 32).  

The discrepancy might be due tothe difference in sample size and study period because the previous 

study includes large sample size and this study includes only a small sample size. Moreover, another 

reason maybe for 32% of our patients, the stage was not documented. 

In this study, the length of the colon has  association with the adequacy of colorectal resection similar 

to other studies which showed that there was a strong association between the length of bowel and 

the number of lymph nodes identified(37-38).  

In this study location of the tumor has no statistically significant association with the adequacy of 

LN harvest, but other literature shows that right side tumors have a better LN harvest than the left 

side and rectal cancers.(9,19, ). This maybe because in this study majority of cases are left side and 

rectal and it maybe year 4 residents did only right side resections. 

These study findings showed the majority (87.8%, 87.5% and, 67.8%) of proximal, distal, and radial surgical 

margins were free respectively. Also, 2.2% of distal and 14.4% of radial margin were involved. O.L Ng et al 

reported 20% radial margin involvement in rectal cancer resections. 

 In this study radial margin status has an association with age and Intra-operative status of the mass. Those 

patients with an age group of ≥65 years were 1.88 times more likely to have radial Margin involvement as 

compared to others, while  fixed tumors are 4.48 times more likely to have radial margin involvement relative 

to mobile tumors. 

 

 

 

7. Conclusion and recommendations 
In this retrospective study, we described the adequacy of nodal harvest in colorectal cancer and 

evaluated possible factors that may affect the adequacy nodal harvest. Only 40 % of the patients in 

this study have adequate nodal harvest based on current guidelines. Younger patients less than 50 

years of age and female patients were associated with improved nodal harvest.  

In this this study age ≥65 years and fixed tumors are more likely to have radial margin involvement. 

Besides, appropriate documentation will be needed because some of the data were not fully 

documented. 

Further retrospective cohort study will be needed, by including a large sample size to evaluate other 

possible factors including patient, pathologist, and surgeon factors that affect the adequacy of the LN 

harvest. 



22  

 

8. Limitations of the study 
The potential limitations of this study are that itcan’tbe truly representative of the general population because 

it was done in a single institution. It also did not assess pathological factors like the level of training of 

pathologists and specimen processing methods. 

 

 
 
 

ANNEX 2: QUESTIONNAIRE 

Addis Ababa University College of health sciences. 

 
Questionnaire for retrospective analysis of the adequacy of surgical resection of colorectal cancer 

 
1. Patient card number  

2. Sex 

A. Male B.Female 

3. Age 

A. <50 years B.50-64years C.≥65years 

4. Location of the tumor 

A. Cecum 

B. Ascendingcolon 

C. Hepaticflexure 

D. Transversecolon 

E. Splenicflexure 

F. Descendingcolon 

G. Sigmoid colon  

H. Recto-sigmoidjunction 

I. Rectum 

5. Clinical stages of thedisease 

A. stage I B. stageII C. Stage III 

D.stage IV E. not documented  

6. whatneoadjuvanttherapy did the patienttake? 

A. chemotherapy B. radiotherapy C. chemoradiotherapyD.none 

7. Type of surgerydone 
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A. Enblock resection of themass 

B. Right hemicolectomy 

C. Transversecolectomy 

D. Left hemicolectomy 

E. Sigmoidectomy 

F. Anteriorresection 

G. APR 



24  

8. Surgery is doneby 

A. Consultantsurgeon 

B. R4 C. R3 D.R2 E.R1  

9. Surgery is doneon( urgency of surgery) 

A. Emergencybase 

B. Electivebase 

10. Intra-operatively, the status of the mass. 

A. Mobile 

B. Fixed 

C. Not mentioned 

11. Intra-operatively, palpable LAP 

A. Present 

B. Absent 

C. Not mentioned 

Pathologyreport 

12. Length of the colonresected(in CM)………………. 

13. Status of  Proximalmargin 

A. Free B.involved C. not documented 

14. Status of  Distalmargin 

A. free B. involved C. notdocumented 

15. Status of  Radial (circumferential)margin 

A. Free B.involved C. not documented 

16. A number of the LNharvested……………… 

17. A number of the positiveLN……………….. 
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ANNEX 3: DUMMY TABLES 
 

Table 1: Sociodemographic characteristics of patients with CRC treated surgically in BLH from 

2014-2018. 

Characteristics Numbers Percentage 

Age(years) <50   

50-64   

>=65   

Total   

Sex Male   

Female   

Total   

 

 
Table 2: Location of the tumor 

Location Number Percentage 

Cecum   

Ascending colon   

Hepatic flexure   

Transverse colon   

Splenic flexure   

Descending colon   

Sigmoid   

Rectosigmoid junction   

Rectum   
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Table 3: level of training of the person performing the surgery. 

 Numbers Percentage 

Consultant surgeon   

R4   

R3   

R2   

R1   

 

 
Table 4: surgery is done on an emergency or elective base 

 Numbers Percentage 

Emergency   

Elective   

 

 
Table 5: type of surgery done 

Clinical findings Number Percentage 

Right hemicolectomy   

Transverse colectomy   

Left hemicolectomy   

Sigmoidectomy   

Anterior resection   

APR   
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Table 6: interop status of the mass. 

status of the mass Number Percentage 

Mobile   

Fixed   

Not documented   

 

 
Table 7: interop palpable LAP 

Palpable LAP Number Percentage 

Absent   

Present   

Not documented   

 

 
Table 8: Status of the proximal margin 

Proximal margin Number Percentage 

Free   

Involved   

Not documented   

 
 

Table 9: Status of the distal margin 

 
Distal margin Number Percentage 

Free   

Involved   

Not documented   
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Table 10: status of radial (circumferential) margin 

Radial margin Number Percentage 

Free   

Involved   

Not documented   

 

 
 

Table 11: number of LNs harvested 

Number of LN Number percentage 

0- 11   

>/= 12   
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