
            Pattern and Outcome of Colorectal and Perianal  Surgery                Daniel Z. et al                                         
 

 
 

98
5 

ORIGINAL ARTICLE 
 

Pattern and Outcome of Colorectal and Perianal Surgery in a Referral 
Hospital, Addis Ababa, Ethiopia
 

Daniel Zemenfes Ashebir1, Hana Abebe Gebreselassie2*

 
 
OPEN ACCESS 
 
Citation: Daniel Zemenfes Ashebir,  
Hana Abebe Gebreselassie. Pattern and 
Outcome of Colorectal and Perianal 
Surgery in Menelik II Referral Hospital, 
Addis Ababa, Ethiopia.  Ethiop J Health 
Sci. 2021;31 (5):985. 
doi:http://dx.doi.org/10.4314/ejhs.v31i5.
10  
Received: June 24, 2021 
Accepted: June 25, 2021 
Published: September 1, 2021 
Copyright: © 2021 Hana Gebreselassie, t 
al.This is an open access article 
distributed under the terms of the 
Creative Commons Attribution License, 
which permits unrestricted use, 
distribution, and reproduction in any 
medium, provided the original author and 
source are credited.  
Funding: This work was supported by 

NORAD/NOMA project at Hawassa 
University, Ethiopia 
Competing Interests: The authors 
declare that this manuscript was approved 
by all authors in its form and that no 
competing interest exists.  
Affiliation and Correspondence: 

1College of Health Sciences, Addis 
Ababa Univeristy, Department of 
Surgery 
2St. Paul’s Hospital Millenium 
Medical College, Department of 
Surgery 
*Email: hanaabebe23@gmail.com 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ABSTRACT  
 

BACKGROUND: Colorectal and perianal surgery encompasses a 
broad range of procedures to address various pathologies arising 
from the colon and anorectum. Data regarding the pattern and 
outcome of colorectal and perianal disorders requiring surgery 
remains largely unknown in Ethiopia. 
METHODS: A descriptive cross sectional one-year review was 
made and all patients who were admitted and operated for 
colorectal and perianal disorders were included in the study. Data 
was collected by chart review and analyzed by SPSS version 23.  
RESULT: Colorectal and perianal surgeries accounted for 14.6% 
of the procedures in the study period. Males constituted the major 
share of the study population. The mean age for perianal and 
colorectal pathologies were 39.6±13.7 and 44.8± 16.2 years 
respectively. Among the colorectal disorders redundant sigmoid 
was the most common indication for admission 41(34.4%) followed 
by colorectal neoplasms 38(31.9%) while among the perianal 
conditions, fistula in ano was the most common pathology 
accounting for 69(43.4%) of admissions followed by hemorrhoids 
35(22%). The overall incidence of post-operative complications in 
the colorectal and perianal procedure groups was found to be 
29(24.4%) and 4(2.5%) respectively. There was no mortality in the 
perianal group whereas there were 11(9.2%) deaths in the 
colorectal procedure group. 
CONCLUSION: Colorectal surgeries accounted for a fair share of 
procedures among the other specialty units. The morbidity and 
mortality associated with colorectal procedures is fairly high and 
warrants attention.  
KEYWORDS: Colorectal surgery, perianal surgery, morbidity, 
mortality, relaparotomy 
 
INTRODUCTION  
 

Colorectal and perianal surgery encompasses a broad range of 
procedures to address various pathologies arising from the colon and 
anorectum including congenital disorders, inflammatory conditions 
of the colon, diverticular disease, trauma, malignancy and perianal 
conditions.  
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Colorectal and perianal surgery has its roots in the 
early civilization starting from the ancient 
Egyptians. The first surgical treatments for 
colorectal and perianal diseases were limited to 
rectal prolapse and hemorrhoids but later its 
evolution progressed through time to include 
other pathologies related to trauma and 
malignancy. The last century was a time of 
marked progress with the introduction of 
minimally invasive approaches namely 
laparoscopic and robotic procedures to the 
practice of colorectal and perianal surgery (1). 
Historically, colorectal surgery was associated 
with a high risk of morbidity and mortality 
compared to other surgeries which is in the range 
of 13-28%. This high rate of complication has 
been decreasing over the decades due to 
betterment in the availability of broad-spectrum 
antibiotics, development of improved surgical 
techniques and advances in critical care and 
perioperative management of patients (2). 
Common complications following colorectal 
procedures include bleeding, iatrogenic injury to 
adjacent organs, wound related complications, 
anastomotic leak, prolonged ileus and 
thromboembolism (3).  

Several patient factors and perioperative 
variables predict the occurrence of complications 
after colorectal surgery. Among these factors are 
emergency surgery, presence of comorbidities, 
high ASA (American Society of Anesthesiology) 
grade, malnutrition, anemia, intraoperative blood 
transfusion, use of steroids, albumin <3.5 g/L and 
creatinine >1.4 mmol/L, longer operative time (> 
120 minutes), and peritoneal contamination (4-6). 
The burden and pattern of colorectal disorders in 
Ethiopia is largely unknown although there are 
few hospital-based reports. In one study from 
Tikur Anbessa Specialized Hospital, colorectal 
pathologies accounted for 7.2% of all elective 
admissions in the surgical department (7). In 
another report from North western Ethiopia 
surgical pathologies of the colon accounted for 
5.4% of the admissions and 7% of the annual 
surgical procedures being the third most common 
procedure among the other specialty surgeries 
(8). In addition, in a three years review of 
admission pattern to General surgery and 
Urology wards in St. Paul’s Hospital Millennium 
Medical Collage, colorectal and perianal 

pathologies were responsible for 8.4% of the 
emergency and 19.6% of the elective admissions 
(9). 

The objective of this study is to describe 
sociodemographic characteristics, admission 
diagnosis, the types of procedures and patient 
outcome of colorectal and perianal surgeries in 
Menelik II referral hospital. This will provide a 
vital input to improve the level of surgical care to 
patients and lay foundation for further research.  
 
MATERIALS AND METHODS 
 
This study was conducted in Menelik II Referral 
Hospital which serves patients from the 
metropolis and surrounding towns. The surgical 
department of the hospital consists of one 
colorectal surgeon, one cardiothoracic surgeon, 
four general surgeons, one urology surgeon, one 
neuro surgeon and surgical residents from Addis 
Ababa University.  

Retrospective review of charts of patients 
operated for colorectal disorders in the time 
period of January 1, 2018 to December 31, 2018 
was done to determine the pattern and outcome of 
colorectal surgery at Menelik II referral Hospital. 
As the number of retrieved charts in the one year 
of the study period was equal to the calculated 
sample size (240 with 10% added to account for 
incomplete and lost charts, P=.054 taken from 
study from Gonder, E=.03 and Z=1.96) all 
patients admitted and operated to surgical wards 
in the given period were included in the study. 
The colorectal surgeries which are included in 
this paper were performed by the colorectal 
surgeon, general surgeons and surgical residents.  
 Data was collected by the principal investigators 
using a structured questionnaire and was 
analyzed by statistical package for social science 
(SPSS) version 23. Ethical clearance was 
obtained from the research review and ethical 
committee of the college. 
 
RESULTS 
 
A total of 2025 surgical procedures were 
performed in the surgical department of our 
institution over a period of one-year out of which 
colorectal and perianal procedures accounted for 
14.6%. Among the total emergency and elective 
procedures, the share of colorectal and perianal 
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procedures was 7.9% and 19.9% respectively. 
Colorectal and perianal surgeries were the second 
most common elective procedures next to 
urology surgeries in the study period. A total of 
296 colorectal and perianal surgeries were 
performed in the study period out of which the 
medical records of 9 Patients could not be 
accessed from the medical record room making 
the chart retrieval rate 96.4%.  
 

Socio-demographic data: Males constituted the 
major share of the study population in both 
colorectal and perianal procedure groups with 
91(76.5%) and 125(80.5%) of the study subjects 
being male respectively.  The mean age of the 
study population was 41.67±15.23 years with a 
range of 17-80 years.  Patients who were operated 
for perianal conditions were relatively younger 

compared to those operated for colorectal 
pathologies with a mean age of 39.6±13.7 years 
and 44.8± 16.2 years respectively. Regarding the 
place of residence, only 41(17%) patients were 
from rural areas of the country.  
 

Pattern of colorectal and perianal surgeries: 
Elective procedures took the major share of 
colorectal and perianal surgeries performed in the 
study period accounting for 75(63%) and 
123(77.4%) of the procedures respectively. 
Among the colorectal disorders, redundant 
sigmoid was the most common indication for 
admission 41(34.4%) followed by colorectal 
neoplasms 38(31.9%) while among the perianal 
conditions, fistula in ano was the most common 
accounting for 69(43.4%) of admissions followed 
by hemorrhoids 35(22%) (Table 1).

 

 

Table 1: Diagnosis at admission, Menelik II Referral Hospital, 2018 

Group of 
disorder 

pathology Number Share among 
Admissions 

Mean age Male: female 
ratio 

Elective 
(%) 

Emergency 
(%) 

 
 
Colon and 
rectum  

Redundant sigmoid 41 16(8.1%) 25(31.3%) 44.7±16.1 4.1:1 
Colorectal cancer 38 27(13.6%) 11(13.7%) 47.4±16 1.7:1 
Colostomy for reversal 18 18(9.1%) - 41.8±15.9 17:1 
Rectal prolapse 7 7(3.5%) - 39±19.3 1.3:1 
Rectal polyp 5 5(2.5%) - 49.8±18 4:1 
Intussusception 4 - 4(5%) 35.3±19.7 3:1 
Colorectal trauma 4 - 4(5%) 21.3±4.1 3:1 
Diverticular disease 2 2(1.1%) - 51.6±7.2 2:1 
others 2 1(0.5%) 1(1.3%) 44±12.7 3:1 

 
 
Peri anal  

Fistula in ano 69 69(34.8%) - 40.8±13.7 7.6:1 
Hemorrhoids 35 35(17.7%) - 37.2±13.3 2.5:1 
Perianal abscess 32 - 32(40%) 37.1±12.6 4.3:1 
Anal fissure 11 11(5.5%) - 30.1±6.9 1.2:1 
Anal stenosis 4 2(1%) 2(2.5%) 40.0±9.0 4:1 
Anal cancer 4 3(1.5%) 1(1.3%) 58.5±5.2 1:1 
Anal stricture 2 2(1.1%) - 64±16.9 1:1 

Total  278* 100% 100%   
 

*There were 9 patients with two pathologies that were counted separately 
 
Overall, fistulotomy was the most common 
procedure accounting for 57(24.1%) followed by 
hemorrhoidectomy 35(12.6%) and incision and 
drainage for anorectal abscess 32(11.9%) Among 

the colorectal procedures, colostomy was the 
most common procedure accounting for 
31(10.8%) of the total procedures (Table 2).
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Table 2: Type of colorectal and perianal procedures, Menelik II Referral Hospital, 2018 

 

Procedure Frequency Percent 
Fistulotomy 57 19.9 
Hemorrhoidectomy 35 12.2 
Incision and drainage 32 11.1 
Colostomy 31 10.8 
Sigmoid colectomy and anastomosis 27 9.4 
Colostomy reversal 17 5.9 
Low anterior resection 12 4.2 
Detorsion of sigmoid volvulus 11 3.8 
Lateral sphincterotomy  9 3.1 
Lt. hemicolectomy  8 2.8 
Abdomino-perineal resection 7 2.4 
Seton application 5 1.8 
Seton exit/removal 5 1.8 
Rectopexy 5 1.8 
Polypectomy 5 1.8 
Evaluation under anesthesia 5 1.8 
Anal dilatation 4 1.4 
Anoplasty 4 1.4 
Rectal biopsy  4 1.4 
Rt. hemicolectomy 3 1.0 
Debridement 1 0.3 
Total 287 100 

The pre-operative diagnosis was the same with 
the intra operative finding in 265 (95.7%) of the 
procedures. Majority of the procedures were done 
by residents, 106 (38.1%) followed by colorectal/ 

GI surgeon 94(33.9%). Residents handled more 
emergency procedures than elective procedures 
(80% Vs 21%).

 
Table 3: Post-operative complications, Menelik II Referral Hospital, 2018 

 
 Complications  

Colorectal 
procedures 

Perianal procedures  
   Total 

Emergency Elective emergency Elective 
N % N % N % N % N % 

Anastomotic leak* 1 12.5 3 5 0 - 0 - 4 5.9 
Surgical site infection 2 4.5 7 9.3 2 5.6 1 0.81 12 4.3 
sepsis 3 6.8 1 1.3 0 - 0 - 4 1.44 
bleeding 1 2.3 1 1.3 0 - 0 - 2 0.72 
Sepsis+ surgical site infection+ anastomotic leak 0 - 1 1.3 0 - 0 - 1 0.36 
surgical site infection+ anastomotic leak 2 4.5 0 - 0 - 0 - 2 0.72 
Wound dehiscence 0 - 1 1.3 0 - 0 - 1 0.36 
Stoma necrosis + Wound dehiscence 1 2.3 1 1.3 0 - 0 - 2 0.72 
Stoma necrosis 2 4.5 0 - 0 - 0 - 2 0.72 
Respiratory failure 1 2.3 0 - 0 - 0 - 1 0.36 
Necrotizing perineal infection 0 - 0 - 1 2.8 0 - 1 0.36 
Ureteric injury 1 2.3 0 - 0 - 0 - 1 0.36 
Death  6 13.6 5 6.7 0 - 0 - 11 3.9 

*Percentage calculated from 68 anastomoses done: 8 on emergency and 60 elective bases 
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Outcome of colorectal and perianal surgeries: 
The post-operative hospital stay in the colorectal 
surgery group was between 6-10 days in 
51(42.9%) patients whereas in the perianal 

surgery group majority 135(84.9%) of the 
patients had a post-operative stay of less than 3 
days (Figure 1).

 
 

Figure 1: Post-operative stay after colorectal and perianal procedures

The overall incidence of post-operative 
complications in the colorectal and perianal 
procedure groups was found to be 29(24.4%) and 
4(2.5%) respectively. There were 68 procedures, 
all in the colorectal disorders group, in which 
bowel anastomosis was done. Out of these, 4 
developed anastomotic leak making the leak rate 
5.9%. Among these 68 anastomoses, 8 were done 
during emergency procedures with 1 subsequent 
anastomotic leak and the rest 60 during elective 
procedures with 3 leaks making the leak rate of 
emergency and elective anastomosis 12.5% and 
5% respectively.  
Over all, surgical site infection (4.3%) was the 
most common post-operative complication. The 
incidence of surgical site infection among the 
colorectal procedures was 9(7.6%) while it was 
3(1.9%) in the perianal procedure group. Among 
the study population, 7.7% underwent 
relaparotomy with the most common indication 
being anastomotic leak (35%).  

There was no mortality in the perianal surgery 
group whereas there were 11(9.2%) deaths in the 
colorectal procedure group. Among these deaths, 
5 occurred following elective procedures making 
the mortality rate 2.5% while the rest 6 were after 
emergency procedures with a mortality rate of 
7.5%.  Sepsis with multiorgan failure was 
responsible for 9(7.6%) of the deaths while 
bleeding 1(0.8) and respiratory failure 1(0.8%) 
were the other causes of death. 
 
DISCUSSION 
 
Colorectal and perianal surgery commands a 
considerable proportion of surgeon’s attention in 
clinical practice as surgical disorders affecting 
the colon, rectum and the anus are quite 
frequently encountered (10,11). This was also 
true in our institution in which colorectal and 
perianal surgeries accounted for a fair share of the 
procedures done during the study period. 
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Benign perianal conditions (Fistula in ano, 
Perianal abscess, Perianal fissure, Haemorrhoid, 
Anal stenosis) collectively accounted for more 
than half of the colorectal and perianal disorders 
in this study. Although there are no population-
based reports regarding the prevalence of these 
disorders in a national or international literature, 
they were mentioned as growing health problems 
in the tropics (13,14). In one review from St. 
Paul’s Hospital Millenium Medical College, 
perianal conditions were responsible for 6.4% 
elective surgical admissions (9). 

The mean age of patients with perianal 
condition in our study was lower compared to the 
study from St. Paul’s Hospital Millenium 
Medical college and Nepal (9,15). The most 
common perianal condition in this study was 
fistula in ano unlike studies from Nepal, India, 
Romania and Iran in which haemorrhoids was the 
leading pathology (15-18). The male 
predominance that was seen in our study in 
patients with fistula in ano as well as 
haemorrhoids was in line with studies from India, 
Egypt, Turkey, United Kingdom and Gonder 
(16,19-22).   

In our study the most common colorectal 
pathology was redundant sigmoid. This is 
expected as this pathology has been described to 
be common in areas where high dietary fiber is 
consumed and Ethiopia and generally Africa are 
considered to be endemic areas (23-25). The 
patients with redundant sigmoid in our study 
were found to be younger compared to two local 
studies and reviews from Uganda and Turkey 
(9,26-28). In similar reviews on pattern of 
colorectal surgery admissions from the western 
countries, the most common pathology was 
colorectal malignancy. This is expected since the 
population-based incidence of colorectal cancer 
was shown to be higher in these areas compared 
to our country in several reports (29-31).  

Colorectal surgeries are associated with 
higher rate of postoperative morbidity compared 
to other surgical subspecialities with up to one-
third of patients developing these complications 
(32). In our study, a quarter of the patients 
developed complications which was lower 
compared to a report from Australia and France 
(12, 33). This difference can be explained by the 
retrospective nature of our study which can result 

in underreporting of complications which were 
not documented on the charts while the other two 
reports were prospective in design.  The 
complication rate for perianal conditions was 
found to be ten times less compared to colorectal 
procedures in this study. 
In this study anastomotic leak occurred in 5.4% 
of the colorectal procedures which involved 
bowel anastomosis. This figure compares well to 
another study from Ethiopia (5.2%) but higher 
when compared to other reports from USA 
(3.8%) and France (4.4%) (33-35). None of the 
perianal procedures required bowel anastomosis 
in our series. 

Surgical site infection was documented 
in 7.6% of patients who underwent colorectal 
procedures in this study which was comparable to 
a study from Australia (7.2%) and USA (8.4%) 
while it was lower when compared to an earlier 
report from USA (11.3%) (12,2,37). Our surgical 
site infection rate for emergency procedures was 
found to be much lower when compared to a 
report from Japan 32.1% (38). The rate of 
surgical site infection for perianal procedures in 
our series was also found to be lower than a report 
from Turkey (20). These lower figures in our 
study may be due to underreporting of this 
complication. Most surgical site infections are 
superficial and treated conservatively in the 
wards and may have not been documented in the 
charts.  

Relaparotomy was required in 7.7% of 
patients after colorectal procedures for various 
indications. This figure was lower when 
compared to a study from Netherland (12.5%) 
while it was higher than reports from Australia 
(5.7%) and France (2%) (36,12,33). Anastomotic 
leak was the most common indication for 
relaparotomy in our study which was also true in 
a similar report from Netherlands (36). 

There was no mortality in patients after 
perianal procedures in this study which was also 
true in other reports from India and Turkey 
(16,20). The mortality rate in the colorectal 
surgery group was 9.2% which was higher 
compared to studies from France (3.4%) and 
USA (0.7%) (33,37). This difference in mortality 
can be attributed to the better health care facility 
including better critical care and perioperative 
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management of patients in the western countries 
compared to our setup.  

This study has tried to provide baseline 
information regarding the pattern and outcome of 
colorectal and perianal surgeries in the setup of a 
referral hospital in the capital city. We believe 
that this study can serve as a stepping stone for 
further population based prospective studies in 
the future to define the status of colorectal and 
perianal pathologies in Ethiopia better. 
 
REFERENCES 
 
1. Giovanni Domenico Tebala. History of 

colorectal surgery: A comprehensive historical 
review from the ancient Egyptians to the 
surgical robot. Int J Colorectal Dis, 
2015;30:723-748. DOI 10.1007/s00384-015-
2152-7 

2. Jonathan Nwiloh, Herbert Dardik, Michael 
Dardik, Luke Aneke, Ibrahim M. Ibrahim. 
Changing Patterns in the Morbidity and 
Mortality of Colorectal Surgery. The American 
Journal of Surgery, 1991; 162(1): 83-85. 

3. Philipp Kirchhoff, Pierre-Alain Clavien, Dieter 
Hahn loser. Complications in colorectal 
surgery: risk factors and preventive strategies; 
Patient Safety in Surgery, 2010;4:5  

4. Kozol RA, Hyman N, Strong S, Whelan RL, 
Cha C, Longo WE. Minimizing risk in colon 
and rectal surgery; Am J Surg, 2007;194:576-
587 

5. Kirchhoff P, Dincler S, Buchmann P; A 
multivariate analysis of potential risk factors 
for intra- and postoperative complications in 
1316 elective laparoscopic colorectal 
procedures; Ann Surg, 2008;248:259-265. 

6. F. Rovera, G. Dionigi, L. Boni, et al; Infectious 
complications in colorectal surgery; Surgical 
Oncology, 2007;16:121–124. 

7. Sahlu Wondimu, Solomon Bekele, Dawit G. 
Giorgis, Feron Getachew, Nebyou Seyoum. 
Pattern of surgical admissions to Tikur Anbessa 
Specialized Hospital, Addis Ababa, Ethiopia: A 
five-year retrospective study; East Cent Afr J 
Surg, 2018;23(2):66–70. 

8. Y. Mensur, B. Gebretsadik, M. Gashaw, J. M. 
S. Johnstone. One Year Audit of Surgical 
Admissions at Gondar University Medical 
College; East and Central African Journal of 
Surgery, 2007;12 (1):12. 

9. Mahteme Bekele Muleta , Ayelign Tsehay , 
Henok Teshome, et al.  Pattern Of General 
Surgical and Urologic Admissions At St. Paul’s 
Hospital Millennium Medical College; Ethiop 
Med J, 2019; 57(1):19. 

10. Marvin L. Corman; colon and rectal surgery, 
Atlas of surgical Techniques; Fifth edition, 
Lippincott Williams & Wilkins, 2005:274. 

11. McCullough T.K, Wichmann M, McCullough 
T, Roberts-Thomson I, Maddern G. 
Gastroenterology For General Surgeons. 
Springer, Cham. https://doi.org/10.1007/978-3-
319-92768-8_4 

12. D. M. Birks, I. F. Gunn, R. G. Birks and R. P. 
Strasser. Colorectal Surgery in Rural Australia: 
Scars; A Surgeon-based Audit of Workload and 
Standards; anz. Surg, 2001;71:154–158. 

13. Weledji EP and Enoworock G. Problems in 
Tropical Proctology; Austin J Surg -  2016; 
3(1): 1081. 

14. O. O. Ajayi, O. G Anigo, K. Nnamoi. Anal 
Fissures, Fistulas, Abscesses, and 
Haemorrhoids in a Tropical Population; Dis. 
Cot. & Rect, 1974(17) : 55–60. 

15. Ram Adhar Yadav, Sirjana Shrestha, Jitendra 
Shrestha, Amit Man Joshi. The Prevalence of 
Anorectal Disorders among Residents of 
Kirtipur Municipality in Nepal; International 
Journal of Collaborative Research on Internal 
Medicine & Public Health, 2021; 13(4): 1-11  

16. Biram Chand Mewara and  Shakeel Ahamad. A 
clinical study of anorectal disorders in southern 
east (Rural) Rajasthan; International Journal of 
Surgery Science 2020; 4(3): 298-300 

17. M. V. Hînganu, P. Salahoru, Delia Hînganu. 
Anal and Perianal Disorders Management; 
Med. Surg. J, 2018 ;122(3): 561-565   

18. Bafandeh Y, Yazdanpanah F. Distribution 
pattern of colorectal diseases based on 2300 
total colonoscopies. Gastroenterol Hepatol Bed 
Bench, 2017; 10(2): 90-96. 

19. Ismaeil Abd-Almaguid Alkhawaga, Mohamed 
Hasan Elkaseer, Ahmed Abdul Hameid 
Abozeid and Mostafa Sayed Mohamed. Recent 
Trends in Management of Perianal Fistula; The 
Egyptian Journal of Hospital Medicine, 2019; 
75 (2):2298-2304.   

20. Faik Tatli, Abdullah Ozgonul, Resit Ciftci, 
et.al. Single center experience in perianal 
fistula surgery; Annals of Medical Research, 



                  
                    Ethiop J Health Sci.                           Vol. 31, No. 5                         September 2021 

 
 
 

99
2 

2018;25(4):640. 
10.5455/annalsmedres.2018.08.153 

21. N. Nwaejike and R. Gilliland. Surgery for 
fistula-in-ano: An audit of practise of colorectal 
and general surgeons; The Association of 
Coloproctology of Great Britain and Ireland. 
Colorectal Disease, 2007;9(8);749–753.  

22. Anteneh Ayelign Kibret, Mohammed Oumer, 
Abebe Muche Moges. Prevalence and 
associated factors of hemorrhoids among adult 
patients visiting the surgical outpatient 
department in the University of Gondar 
Comprehensive Specialized Hospital, 
Northwest Ethiopia; Plos One, 2021. 
https://doi.org/10.1371/journal.pone.0249736 

23. V. Raveenthiran, T. E. Madiba, S. S. 
Atamanalp and U. D. Volvulus of the sigmoid 
colon, The Association of Coloproctology of 
Great Britain and Ireland. Colorectal Disease, 
2010; 12(7):1–17. 

24. Neva Karatas , Sabri Selcuk Atamanalp; 
Sigmoid volvulus: dietary and defecation 
habits; Jokull Journal, 2021, 71(2), 19-23 

25. Garth H. Ballantyne. Review of Sigmoid 
Volvulus Clinical Patterns and Pathogenesis; 
Dis. Col. & Rect, 1982;25 (8):823-830. 

26. Gersam Abera Mulugeta and Seble Awlachew. 
Retrospective study on pattern and outcome of 
management of sigmoid volvulus at district 
hospital in Ethiopia; BMC Surgery, 
2019;19:107:2-5. 

27. G. Tumusiime, Kakande I, N.M. Masiira. 
Factors Associated with Redundant Sigmoid 
Colon at Mulago Hospital, Kampala; East and 
Central African Journal of Surgery , 2009 ;  14 
(2) :65-69. 

28. S. S. Atamanalp. Sigmoid volvulus: the first 
one thousand-case single center series 
in the world ; Eur J Trauma Emerg 
Surg,2019;45(1):175-176, DOI 
10.1007/s00068-017-0859-6 

29. Yohannes Woubishet, Wolde Amanuel, 
Belaineh Girma, Alula M. Teklu. Cancer in 
Ethiopia; The Lancet Oncology, 2013; 
45(12):70399-6. DOI:10.1016/S1470-20, 

30. Pasqualino Favoriti, Gabriele Carbone, Marco 
Greco, et al; Worldwide burden of colorectal 
cancer: a review; Updates Surg, 2016;68(1):7–
11. DOI 10.1007/s13304-016-0359 

31. Benjamin E Ansa, Steven S coughlin, Ernest 
Alema Mensah, Selina A Smith; Evaluation of 
Colorectal cancer incidence in the United 
States; Journal of clinical medicine, 2018; 
7(2):22-29. 

32. Sarah E. Tevis, Gregory D. Kennedy; 
Postoperative Complications: Looking 
Forward to a Safer Future; Clin Colon Rectal 
Surg, 2016;29(3):246–252. 

33. Arnaud Alves, Yves Panis, Pierre Mathieu and 
etal; Postoperative Mortality and Morbidity in 
French Patients Undergoing Colorectal 
Surgery, Results of a Prospective Multicenter 
Study; Arch Surg. 2005;140:278-283 

34. Gutema Wako, Henok Teshome, Engida 
Abebe. Colorectal Anastomosis Leak: Rate, 
Risk Factors and Outcome in a Tertiary 
Teaching   Hospital, Addis Ababa Ethiopia, a 
Five-Year Retrospective Study; Ethiop J 
Health Sci. , 2019, 29(6), 767-773 

35. E. Manilich, J. D. Vogel, R. P. Kiran, J. M. 
Church, Dilara Seyidova-Khoshknabi, F. H. 
Remzi. Key Factors Associated with 
Postoperative Complications in Patients 
Undergoing Colorectal Surgery; Dis Colon 
Rectum ,2013; 56(1): 64–71 

36. Henderik L. ,van West Reenen, Frank F. IJpma, 
Kevin P. Wevers, Hamid Afzali, Gijsbert A. 
Patijn; Reoperation After Colorectal Surgery Is 
an Independent Predictor of the 1-Year 
Mortality Rate; Dis Colon Rectum 2011; 54 
(11): 1438 –1442 

37. Jonathan Nwiloh, Herbert  Dardik, Michael  
Dardik, Luke  Aneke Ibrahim  M. Ibrahim. 
Changing Patterns  in  the  Morbidity  and  
Mortality of  Colorectal  Surgery; The  
American  Journal  Of  Surgery, 1991; 
162(1):83-85  

38. Masanori Watanabe, Hideyuki Suzuki, Satoshi 
Nomur, et al. Risk Factors for Surgical Site 
Infection in Emergency Colorectal Surgery: A 
Retrospective Analysis; Surgical Infections, 
2014; 15(3):256-261 

 
 
 
 
 

 

 


