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Abstract: Large bowel obstruction (LBO) constitutes 15% of intestinal obstruction. The most common causes are
colorectal cancer (CRC) and sigmoid volvulus (SV). CRC in Sudan was found in young age group. Clinical features are
almost the same with symptoms of SV tend to occur in recurrent episodes. Surgical procedures for colonic obstruction
include multi stage procedures and single stage procedureusing primary anastomosis with or without colonic lavage. The
objective was to study the management and outcome of LBO in Omdurman teaching hospital. This is a prospective
observational study conducted at Omdurman teaching hospital including all patients presented with LBO from Jun. 2013-
Sep. 2014. Paediatric patients were excluded. Data collected through a preformed questionnaire and analyzed using
computer programme package for social sciences (SPSS) version 20. LBO accounted for 21.6% of intestinal obstruction.
Volvulus formed 35.6% of cases and malignancy 64.4%. The mean age was 51.73+20.18 years. There is overall male
preponderance with M: F ratio of 2.8:1. Gangrenous bowel was found in 8.9% of patients and all were cases of volvulus.
Obstructing CRC was commonest in the left colon with the highest percent at the rectosigmoid junction (33.3%).
Hartmann’s procedure (HP) and primary anastomosis were done in 57.8% and 13.3% of patients respectively. The
mortality of HP was 15.4% and of the primary anastomosis was 50%. In conclusion; the pattern of LBO in Sudan is
changing over years towards CRC. There is overall male preponderance. CRC tends to affect younger age groups. HP is

the commonest procedure with mortality rate lower than primary anastomosis.
Keywords: Colorectal cancer, Large bowel obstruction, Sigmoid volvulus.

INTRODUCTION

Large bowel obstruction (LBO) constitutes
approximately 15% of intestinal obstruction in the
western world [1]. The three most common causes of
colonic obstruction are adenocarcinoma of the colon
and rectum, volvulus, and benign stricture from
diverticulitis. These three conditions account for about
90% of cases of colorectal obstructions [2]. In the
western world, CRC accounts for 50% of large bowel
obstructions. Malignant LBO occurs in up to 20% of
patients with colorectal cancer [2-5]. Although colonic
volvulus accounts for only 5% of LBO presenting as an
emergency in the West, the frequency is higher in other
parts of the world, particularly in the so-called
“Volvulus belt”” [3, 6-9]. In Africa and India, volvulus
of the large bowel is the primary cause of obstruction
[2]. Most cases of obstructing CRC involve the left side
of the colon (predominantly the recto sigmoid region)
[2, 10-12]. Predisposing factors for SV are a redundant
sigmoid colon with an elongated mesentery and a
narrow base,high-fiber diets [7, 13, 14], chronic
constipation, systemic and local neurologic and

psychiatric disease, adhesions, pregnancy, megacolon
and Hirshesprung’s disease and drugs (anticholinergic
drugs, sedatives, and anti-Parkinson agents) [1, 3, 6, 7,
9, 10, 14-26]. Many of the clinical manifestations of
colonic obstruction are similar regardless of aetiology
[2, 10]. Endoscopy may be both diagnostic and
therapeutic and may play a role in the management of
colonic obstruction [3, 7, 27]. Colonic stents have been
used for palliation or as a bridge to surgery [3, 5, 27-
35]. Colonoscopic or sigmoidoscopic decompression is
the primary emergency treatment of choice in
uncomplicated acute SV followed by elective
sigmoidectomy [3, 7, 14, 20, 36]. The majority of right-
sided obstructions are treated with single-staged
procedures. A primary anastomosis should be avoided
in the presence of gross faecal contamination and an
ileostomy is formed with a colonic mucus fistula [3, 37-
39]. Surgical options for left colonic lesions include
three-stage procedure as a) Loopcolostomy to relieve
obstruction followed by resection with anastomosis and
finally, colostomy closure [4, 5, 17, 38-41]; b)
Hartmann’s procedure (HP) [1, 4, 7, 9, 11, 19, 23, 26,
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32, 46]; c) Resection with primary anastomosis and
covering loop colostomy or ileostomy [37]; d) End
colostomy and mucus fistula. Single stage procedures
includes; Resection and primary anastomosis with on
table lavage [1, 3, 5, 9, 10, 37] or resection and primary
anastomosis without lavage [17, 41, 43, 44].

PATIENTS AND METHODS

This is a prospective observational study of
large bowel obstruction (LBO) in Omdurman teaching
hospital (Khartoum-Sudan) in the period from June
2013 - September 2014. All patients presented with
acute LBO to the emergency department were included.
Patients less than 12 years of age were excluded from
the study. Data collected through a preformed
questionnaire and analyzed using computer programme
package SPSS version 20.

RESULTS:

Out of 208 patients presented with intestinal
obstruction, 45 (21.6%) patients were found to have
large bowel obstruction (LBO). Of them 16 (35.6%)
patients were found to have colonic volvulus, and this
group of patients regarded as volvulus group (VG).
Fifteen patients (33.3%) had SV while, only one (2.2%)
had caecal volvulus. The cause in the remaining 29
(64.4%) patients was malignant and this group regarded
as malignant group (MG). Of them 27 (60%) were
found to have CRC, while malignancies other than CRC
(ovarian and bladder cancer) were found in two (4.4%)
patients.

The mean age was 51.13£20.81 years (range
17- 95 years). In CRC 29.6% of patients were less than
40 years of age while 59.3% were less than 60 years in
SV group. There were 33 (73.3%) males and 12
(26.7%) females with M: F ratio of 2.8:1. All of the 16
patients in VG were males (p value=0.003) (Table 1).

Table 1: Gender distribution in large bowel obstruction in the study group

Cause Male Female Total
Benign Sigmoid volvulus 15 (33.3%) 00 (0.0%) 15 (33.3%)
Caecal volvulus 01 (02.2%) 00 (0.0%) 01(02.2%)
Malignant Colorectal cancer 16 (35.6%) 11 (24.4%) 27 (60.0%)
Ovariancancer | = -m--eeee- 01 (02.2%) 01(02.2%)
Bladder cancer 01 (02.2%) 00 (0.0%) 01(02.2%)
Total 33 (73.3%) 12 (26.7%) 45(100%)

p value= 0.00

Bleeding or mucus per rectum were present in
12 (26.7%) of patients, one (6.2%) belong to the
volvulus group while 11 (37.9%) belong to the
malignant group and this difference was statistically
significant (p value 0.021). History of previous similar
attack was present in 15 (33.3%) patients, 12 (75%) of
VG, while in MG it was present only in three (10.3%)
patients and this difference was statistically significant
(p value 0.001).

At presentation to hospital, shock was evident
in 9 (20%) patients, six (37.5%) patients from VG, in
comparison to 3(10.3%) patients from MG and this was
statistically significant (P value 0.029). Signs of

ischemia or peritonitis were present in 6(13.3%), all of
them were from VG while no patient from MG had
these signs, and this difference was statistically
significant (p value 0.003)

The plain radiograph was diagnostic in 23
(51.1%) patients. All cases of VG (16 patients) were
diagnosed by plain radiograph. However in 22 (75.9%)
patient from MG plain X-ray was not diagnostic and
this difference is statistically significant (p value 0.000).

Obstructing CRC was commonest in the left
colon with the highest percent (33.3%) at the
rectosigmoid junction (Table 2).

Table 2: Sites of obstruction in patients with colorectal cancer in the study group

Site Frequency Percent
Rectosigmoid 09 33.3%
Splenic flexure 06 22.2%
Sigmoid 05 18.5%
Rectal 02 07.4%
Caecal 02 07.4%
Descending colon 01 03.7%
Transverse 01 03.7%
Hepatic flexure 01 03.7%
Total 27 100%
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Emergency resection was done in 36 patients
(80%); this included all cases of volvulus. Twenty
(69%) patients from MG underwent emergency
resection and the remainder nine (31%) patients
underwent palliative procedure as loop colostomy,
ileostomy or ileosigmoid bypass in 20.7%, 6.9% and
3.4% respectively. Of the 36 patients who underwent
resection, 26 patients (72.2%) had Hartmann’s
procedure, 12 of VG (75%) and 14 (48.3%) patients of
MG. AIll four patients with gangrenous bowel
underwent Hartmann’s procedure. Other procedures
were done in ten patients include; anastomosis without
on-table lavage in six patients (16.7%), colostomy with
mucus fistula in three patients (8.3%) and anastomosis
with protective transverse loop colostomy in a single
(2.8%)patient (Table 3).

Twenty nine (64.4%) of patients were
discharged uneventfully, while complications and
mortality were seen in eight (17.8%) patients each. The
statistical difference for outcome was insignificant (p
value>0.1). Twelve (75%) patients from VG and 17
(58.6%) from MG were discharged uneventfully.
Complications occurred in one (6.25%) patient in the
volvulus group and in seven (24.1%) patients of the
malignant group. Complications encountered include
systemic inflammatory response syndrome (SIRS)
occurred in five (11.1%) patients; the single patient
from VG and four (13.8%) from MG. DVT, pulmonary
embolism and wound dehiscence were each diagnosed
in one (3.4%) from MG.

Table 3: Surgical procedures according to cause of large bowel obstruction in the study group

Surgical procedure Volvulus Cancer Total
Hartmann’s procedure 12 (75%) 14 (48.3%) 26 (57.8%)
Colostomy and mucus fistula 01 (6.2%) 02 (6.9%) 03 (6.7%)
Resection and anastomosis 03 (18.8%) 03 (10.3) 06 (13.3%)
RA® with protective colostomy 0.0 (0%) 01 (3.4%) 01 (2.2%)
Palliative colostomy 0.0 (0%) 06 (20.7%) 06 (13.3%)
Palliative ileostomy 0.0 (0%) 02 (6.9%) 02 (4.4%)
Palliative ileosigmoid bypass 0.0 (0%) 01 (3.4%) 01 (2.2%)
Total 16 (100%) 29 (100%) 45 (100%)

®Resection and anastomosis, p value=0.290

Death occurred in 8 (17.8%) patients, three
(18.8%) belong to VG and five (17.2%) patients belong
to MG. Septicemia was the commonest cause of death
(75%) and pulmonary embolism and ischemic heart
disease accounted 21.5%. Mortality for patients
underwent Hartmann’s procedure, primary resection
and anastomosis and palliative loop colostomy were
15.4%, 50% and 16.7% respectively.

DISCUSSION

In our study LBO constituted 21.6% of
intestinal obstruction. SV constituted 7.2% of all
intestinal occlusions. In Elmasri and Khalil study in
Khrtoum in 1976, SV accounted for 17.8% of all cases
of acute intestinal obstruction and in Sourkati et al
study, 20 years later, SV accounted for 11% [45, 46]. In
our study CRC accounted for 13% of intestinal
obstruction while Doumi and Mohamed IM, in 2008
[47] showed that bowel tumors constitute 8% of
intestinal obstruction cases in EI-Obeid hospital and
Sourkati et al. in 1996 [46] regarded large bowel
tumors as less frequent cause of intestinal obstruction.
This indicates that the pattern is changing towards CRC
with regression of SV.

The most common cause of malignant LBO in
our study was CRC (adenocarcinoma) (93.1%) ongoing
with other study [40]. The left colon was the most
common site of CRC in our study and this is in
concordance with other reported values [2, 10-12].

The overall male preponderance in SV is
similar to that reported previously in Sudan [9, 48, 49].
In our study male: female ratio with CRC was 1.5:1,
which is the same as that concluded in a study done in
Khartoum Hospital [50]. In our study in CRC, 29.6% of
patients were less than 40 years of age while 59.3%
were less than 60 years. This is in concordance to the
findings in local and regional. This indicates that CRC
in Sudan is found in young age group.

The clinical manifestations are almost the
same in both volvulus and malignant groups with the
difference seen in the presence of previous similar
attack in 75% of cases of volvulus which is statistically
significant (p value< 0.001). Lal K S et al. found that
40-60% of patients with SV had history of prior attack

[7].

The diagnosis of all cases of volvulus in our
study was obvious in the plain radiograph as coffee
bean sign which is quite enough for confirmation. This
is comparable to that revealed by the study of Taha and
Suleiman in 1980 [48] and Lal K S et al. [7]. However,
in our study plain X ray findings were nonspecific in 22
(75.9%) patient from MG. While in other study the
suspicion of mechanical malignant large bowel
obstruction based on plain radiograph was confirmed in
only 60-63% [4]. This indicates that the plain
radiograph is poor in confirming the cause and site of
malignant large bowel obstruction. The addition of a
contrast study to the plain radiograph improves the
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diagnostic accuracy in suspected large bowel
obstruction.

CT scanning provides further information than
plain and contrast radiographs in patients with
suspected malignant large bowel obstruction. In our
study CT was done in 41.4% of patients in MG and it
confirmed the diagnosis in 91.7% and this value is
almost in accordance with other study [4]. CT with oral
and or rectal contrast is the principal imaging technique
in acute colonic conditions. It may confirm the site of
obstruction and in addition may show the underlying
aetiology [3].

In this study no patient with SV underwent
sigmoidoscopic decompression. Taha and Suleiman
showed success in 76% of 25 patients while in
Mahmoud Abdelbadie study this was only tried in only
2 (5%) patients with success. Colonoscopic or
sigmoidoscopic (rigid or flexible) decompression and
derotation is the primary emergency treatment of choice
in uncomplicated acute SV, when the colon is viable,
followed by elective sigmoidectomy. SV has been
successfully relieved in 70% to 90% of cases [3, 7, 14,
20, 23].

Self-expanding  metallic  stent  (SEMS),
percutaneous endoscopic colostomy (PEC), laser
ablation (recanalization) and other forms of endoscopic
treatment procedures were not tried in this study.
Although SEMS has the advantages of converting
emergency procedure into an elective one, allow staging
of the disease, permits time for neoadjuvant therapy and
permits colonoscopy to exclude synchronous lesions [3-
5, 11, 12, 27, 30, 32, 40, 51]. The 25% of gangrenous
bowel in VG in our study is near to the 27.3%
mentioned by Doumi et al. [49] but lower than the 34%
in Mahmoud Abdelbadie study [9].

Hartmann’s procedure (HP) was the most
common form of surgical management of LBO in this
study constituting 57.8% of all procedures. It accounted
for 75% of the management procedures for VG and
48.3% for MG (p value <0.1). In our study, primary
resection and anastomosis constituted 13.6% of all
procedures, 18.8% of VG and 10.3% of MG.

Compared to several universal studies, single
stage resection and primary anastomosis is a safe and
reliable current treatment modality for the emergency
surgical management of viable sigmoid volvulus and
malignant left-sided large bowel obstruction without
bowel cleansing or faecal diversion with low morbidity
and mortality [4, 40]. Patients presenting with evidence
of non-viable bowel confirmed at laparotomy have a
poorer prognosis; however, in such cases, surgical
resection with formation of a stoma may carry a better
prognosis than primary anastomosis [16, 17, 19].
Mortality of staged procedures is similar to one-stage
procedure.

Nine (31%) patients of the malignant group in
our study underwent palliative procedures because of
unresectable tumors. These palliative procedures were
all surgical (loop colostomy, ileostomy and ileosigmoid
bypass). In a study comparing SEMS to colostomy as
palliative measures in unresectable CRC, SEMS were
found to be effective and acceptable as initial palliative
therapy for malignant colorectal obstruction because of
an earlier recovery, shorter hospital stay, lower rate of
early complications, and no need for colostomy
compared with palliative surgery [52].

The mortality of 17.8% in our study is near to
that seen in other studies [7, 40, 53]. Seventy five
percent of operative deaths in our study were 70 years
or more and this is ongoing with other study [54]. In our
study septicemia was the most common cause of death
(75%). Mahmoud Abdelbadie reported septicemia as
the cause of death in 75% [9]. No patient with
gangrenous bowel died and this is in contrast to other
studies which found bowel gangrene as important risk
of mortality [9, 56]. In our study the mortality of HP
(15.4%) was lower than primary anastomosis (50%) for
both benign and malignant causes. This is in contrast to
other studies which have not shown Hartmann’s
operation to have any benefit in mortality over primary
anastomosis indeed; most studies have shown
Hartmann’s operation to be associated with a poorer
prognosis which is most likely related to selection bias
as anastomosis is avoided in high risk patients [41].

In our study anastomotic leak leading to
septicemia and death  after emergency resection and
primary anastomosis accounted for 33.3%. Trencheva K
et al. reported mortality of anastomotic leak between
12% and 27% [55]. These statistical differences in the
mortality may be due to the fact that in our country,
emergency resection and anastomosis is done by junior
staff rather than colorectal surgeons.

CONCLUSION

The pattern of LBO in Sudan is changing over
years with regression of volvulus as the major cause of
obstruction and increase in CRC. There is male
preponderance in both volvulus and CRC with male:
female ratio of 2.8:1. Obstructing CRC in Sudan occurs
in young age group. The use of CT in LBO is highly
indicated in patients with non-specific findings on plain
radiographs. Endoscopic management is neglected in
our country. HP is the prevalent procedure in spite of
that the universal literature favoring primary
anastomosis in non-complicated cases. Mortality of HP
is better than primary anastomosis in the emergency
settings.

REFERENCES

1. Sule AZ, Ajibade A; Adult large bowel
obstruction: A Review of Clinical Experience. Ann
Afr Med., 2011; 10: 45-50.

586



Mohamed B Ibrahim et al., Sch. J. App. Med. Sci., 2015; 3(2A):583-588

2.

10.

11.

12.

13.

14.

15.

16.

17.

Turnage RH, Heldmann M; Intestinal obstruction.
In Feldman M, Friedman LS, Brandt LJ editors;
Sleisenger and Fordtran's Gastrointestinal and
Liver Disease. 9" edition, Philadelphia, Saunders,
an imprint of Elsevier Inc., 2010: 2116-2117.
Bevan KE, Chand M, Cecil TD; Acute colonic
emergencies. Surgery, 2010; 28(11): 536-543.
Finan PJ, Campbell S, Verma R, MacFie J, Gatt M,
Parker MC et al.; The Management of malignant
large bowel obstruction: ACPGBI Position
Statement. Colorectal Disease, 2007; 9(4): 1-17.
Ansalon L, Andersson RE, Bazzoli F, Catena F,
Cennamo V, Saverio S D et al.; Guidelines in the
management of obstructing cancer of the left colon:
Consensus conference of the world society of
emergency surgery (WSES), peritoneum and
surgery (PnS) society. World Journal of Emergency
Surgery, 2010; 5(29): 1-10.

Vandendries C, Julles MC, Coletta B, Loriau J,
Zins M; Diagnosis of colonic volvulus: Findings on
multidetector ~CT  with  three-dimensional
reconstructions. The British Journal of Radiology,
2010; 83: 983-990.

Lal SK, Morgenstern R, Vinjirayer EP, Matin A;
Sigmoid  volvulus an update. Gastrointest
Endoscopy Clin N Am., 2006; 16:175-187.

Martin MJ, Steele SR; Twists and turns: A practical
approach to volvulus and instussusception.
Scandinavian Journal of Surgery, 2010; 99: 93—
102.

Abdelbadie M; Sigmoid volvulus. MD thesis,
University of Khartoum, 1998.

Stamos MJ; Large bowel obstruction and volvulus.
In Bongard MS, Stamos MJ, Passaro E editors;
Surgery a Clinical  Approach.  Churchill
Livingstone, United States of America, 1997: 207-
213.

Frech JE, Adler DG; Endoscopic therapy for
malignant bowel obstruction. The Journal of
Supportive Oncology, 2007; 5(7): 303-319.

Bonin EA, Baron TH; Update on the indications
and use of colonic stents. Curr Gastroenterol Rep.,
2010; 12: 374-382.

Jangjoo A, Soltani E, Fazelifar S, Saremi E,
Aghaei MA; Proper management of sigmoid colon
volvulus: Our experience with 75 cases. Int J
Colorectal Dis., 2009.

Nizamuddin S, Qureshi S, Ghazanfar S; Six years’
experience of sigmoid volvulus. Pakistan Journal of
Surgery, 2008; 24(1): 5-8.

Ward S, Khan D, Edward T, Daniels I; Sigmoid
volvulus: A new twist to an old problem. The
Internet Journal of Surgery, 2010; 27(2).

Naseer A, Ahmad S, Naeem M, Safirullah; One
stage emergency resection and  primary
anastomosis for sigmoid volvulus. Journal of the
College of Physicians and Surgeons Pakistan,
2010; 20(5): 307-3009.

Ali M, Hashmi Z, Zafar A; Management of acute
sigmoid volvulus, using one stage resection and

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

anastomosis, without colonic lavage. Gomal
Journal of Medical Sciences, 2009; 7(2):101-105.
Maddah G, Kazemzadeh GH, Abdollahi A, Bahar
MM, Tavassoli A, Shabahang H; Management of
sigmoid volvulus: Options and prognosis. Journal
of the College of Physicians and Surgeons
Pakistan, 2014; 24 (1): 13-17.

Connolly S, Brannigan AE, Heffernan E, Hyland
JMP; Sigmoid volvulus: A 10-year-audit. Irish
Journal of Medical Science, 2004; 171(4): 216-217.
Upendra P, Madi B; Choice of operative technique
for emergency cases of sigmoid volvulus in a
tertiary care hospital of Gujarat. National Journal
of Medical Research, 2012; 2(2): 226-228.
Machado NO; Gangrene of large bowel due to
volvulus-  etiopathogenesis, management and
outcome. In Vitin A editor; Gangrene - current
concepts and management options. Rijeka, Croatia,
InTech, 2011: 91-102.

Mustafa NA, Yucel Y, Turkyilmaz S; Surgical
treatment of the sigmoid volvulus. Actachirbelg,
2005; 105: 365-368.

Khanna AK; Sigmoid volvulus: A non resective
alternative for viable sigmoid colon. JIMSA, 2012;
25(1): 51-52.

Cirocchi R, Farinella E, Mura FL, Morelli U,
Trastulli S, Milani D et al.; The sigmoid volvulus:
Surgical timing and mortality for different clinical
types. World Journal of Emergency Surgery, 2010;
5(1):1-5.

Khan MAS, Ullah S, Beckly D, Oppong FC;
Percutaneous endoscopic colostomy (PEC): An
effective alternative in high risk patients with
recurrent sigmoid volvulus. Journal of the College
of Physicians and Surgeons Pakistan, 2013; 23
(11): 806-808.

Lau KCN, Miller BJ, Schache DJ, Cohen JR; A
study of large-bowel volvulus in urban Australia.
Can J Surg., 2006; 49(3): 203-207.

The standards of practice committee of the
American Society for Gastrointestinal Endoscopy
(ASGE). The role of endoscopy in the management
of patients with known and suspected colonic
obstruction and pseudo-obstruction.
Gastrointestinal Endoscopy, 2010; 71(4): 669-679.
Khan IM, Claydon A; Colonic self-expanding
metal stents (SEMS) in acute large bowel
obstruction. NZMJ, 2011; 124(1345): 57-63.

Arya N, Bair DD, Arya P, Pham J; Community
experience of colonic stenting in patients with
acute large bowel obstructions. J Can Chir., 2011;
54(4): 282-285.

Pérez JJ, Casellas J, Cano JG, Vandervoort J,
Escribano ORG, Barcenilla J et al.; Colonic
stenting as a bridge to surgery in malignant large
bowel obstruction: A report from two large
multinational registries. Am J Gastroenterol., 2011,
106: 2174-2180.

587



Mohamed B Ibrahim et al., Sch. J. App. Med. Sci., 2015; 3(2A):583-588

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

Beck DE; Endoscopic colonic stents and dilatation.
Clinics in Colon and Rectal Surgery, 2010; 23(1):
37-41.

Hooft JE, Bemelman WA, Oldenburg B, Marinelli
AW, Holzik MFL, Grubben MJ et al.; Colonic
stenting versus emergency surgery for acute left-
sided malignant  colonic  obstruction: A
multicentrerandomised trial. Lancet Oncol., 2011,
12: 344-352.

Tilney HS, Lovegrove RE, Purkayastha S, Sains
PS, Weston-Petrides GK, Darzi AW et al;
Comparison of colonic stenting and open surgery
for malignant large bowel obstruction. Surg
Endosc., 2007; 21: 225-233.

Smith DC, Sarvananthan S, Martin D, Ramesh A;
Safety and efficacy of stenting in large bowel
obstruction: A review of clinical practice. Webmed
Central Coloproctology, 2011; 2(1): WMC001512.
Fiori E, Lamazza A, Cesare AD, Bononi M,
Volpino P, Schillaci A et al; Palliative
management  of  malignant  rectosigmoidal
obstruction: Colostomy vs. endoscopic stenting. A
randomized prospective trial. Anticancer Research,
2004; 24: 265-268.

Lou Z, Yu ED, Zhang W, Meng RG, Hao LQ, Fu
CG; Appropriate treatment of acute sigmoid
volvulus in  emergency setting. World J
Gastroenterol., 2013; 19(30): 4979-4983.
Stephenson JA, Singh B; Intestinal obstruction.
Surgery, 2010; 29(1): 33-38.

De Salvo GL, Gava C, Lise M, Pucciarelli S;
Curative surgery for obstruction from primary left
colorectal carcinoma: Primary or staged resection?
(Review). Cochrane Colorectal Cancer Group
editor; JohnWiley & Sons, Ltd., Italy, 2008.

Osian G; Emergency surgery for colorectal cancer
complications: Obstruction, perforation, bleeding.
In: Ho YH (Ed.) Contemporary issues in colorectal
surgical practice. Rijeka Croatia, InTech 2012. 75-
86.

Nicholl MB, Shilyansky J, Ota DM; Current
management of malignant large bowel obstruction.
JFP. 2012; 23: 396-400.

Trompetas V; The emergency management of
malignant acute left-sided colonic obstruction. Ann
R Coll Surg Engl., 2008; 90: 181-186.

Melling J, Makin CA; Sigmoid volvulus, acquired
megacolon and pseudo-obstruction. Surgery, 2011;
29(8): 387-390.

Engledow AH, Smith GB, Motson RW, Jenkinson
A; Treatment of left-sided colonic emergencies: A
comparison of US and UK surgical practices.
Colorectal Disease, 2009; 11: 642-647.

Irabor DO; Acute sigmoid volvulus: Experience
with primary resection and anastomosis in a
tropical African population. Journal of Chinese
Clinical Medicine, 2008; 3(6): 343-346.

Elmasri SH, Khalil T; Volvulus of the sigmoid in
Khartoum, Sudan. Trop Geogr Med., 1976; 28(4):
297-302.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Sourkati EO, Fahal AH, Suliman SH, Elrazig SA,
Arabi YE; Intestinal obstruction in Khartoum. East
Afr Med J., 1996; 73(5): 316-3109.

Doumi EA, Mohammed MI; Acute intestinal
obstruction in EI Obeid hospital, Western Sudan.
Sudan JMS, 2008; 3(3):190-194.

Taha SE, Suleiman SI; Volvulus of the sigmoid
colon in the Gezira. Br J Surg., 1980; 67: 433-435.
Doumi EA, Mohamed MI, Awadalla AM, Bakhiet
MY; Emergency laparotomy for acute sigmoid
volvulus in El Obeid hospital, Western Sudan.
Sudan JMS, 2007; 2(3):169-170.

Abdalla AA, Musa MT, Khair RZ; Presentation of
colorectal cancer in Khartoum teaching hospital.
Sudan Journal of Medical Science, 2007; 2(4): 263-
267.

Helyer L, Easson AM; Surgical approaches to
malignant bowel obstruction. The Journal of
Supportive Oncology, 2008; 6(3):105-113.

Lee HJ, Hong SP, Cheon JH, Kim TI, Min BS,
Kim NK, Kim WH; Long-term outcome of
palliative therapy for malignant colorectal
obstruction in patients with unresectable metastatic
colorectal cancers: Endoscopic stenting versus
surgery. Gastrointestinal Endoscopy, 2011; 73(3):
535-542.

Prochotsky A, Okolicany R, Sekac J, Skultety J;
Diagnosis and management of local and
locoregional recurrence of colorectal carcinoma.
Bratis ILek Listy, 2009; 110(9): 569-573.

Tekkis PP, Kinsman R, Thompson MR, Stamatakis
JD; The association of coloproctology of Great
Britain and Ireland study of large bowel obstruction
caused by colorectal cancer. Ann Surg., 2004; 240:
76-81.

Trencheva K, Morrissey KP, Wells M, Mancuso
CA, Lee SW, Sonoda T et al.; Identifying
important predictors for anastomotic leak after
colon and rectal resection. Annals of Surgery,
2013; 257(1): 108-113.

588



