
INTRODUCTION
Sigmoid volvulus has been known since ancient times.
This disease varies in different geographical areas. It is
common in Africa, South America, Russia, India,
Pakistan, Iran, Turkey, Eastern Europe and Scandinavia;
and in Western countries. It is the third common cause
for intestinal obstruction after cancer and diverticular
disease and only 2 – 4% intestinal obstruction is caused
by sigmoid volvulus.1

The cause of sigmoid volvulus is not known. Primary
predisposing factors include a long congenital sigmoid
with a short mesenteric base, chronic constipation, high
fiber regimen, acquisitive mega colon, anticholinergic
drugs, sedatives, and anti-Parkinson agents.2

Clinical presentations include abdominal pain, consti-
pation and abdominal distention. In older patients
receiving psychotropic medications, pain is not usually
common, although it would be associated with
significant abdominal distention.3

The diagnosis is usually confirmed with abdominal X-ray
examination. Plain abdominal films classically show
massive colonic distention on the right or left side of the
abdomen with or without small bowel dilatation. In
patients with equivocal diagnosis, a gastrografin enema
demonstrates a pathognomonic sign of sigmoid torsion
(bird's beak or ace of spades signs).4

After hydration and resuscitation, it should be decided
about type of management which include endoscopic
detorsion or emergent laparotomy. The goals of therapy
in sigmoid volvulus are relief of the acute torsion via
sigmoidoscopic decompression, but in case of any sign
of strangulated sigmoid loop, the patient should undergo
an emergent laparotomy.4

The surgical procedures performed in these cases are
primary resection and anastomosis, Mikulicz, laparotomy
detorsion, Hartmann procedure, mesosigmoidoplasty
and total colectomy.

The aim of this study was to describe the management
of sigmoid volvulus, the type of surgical procedures
performed and to determine the prognosis of sigmoid
volvulus.
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ABSTRACT
Objective: To describe the management of sigmoid volvulus with reference to the type of surgical procedures performed
and to determine the prognosis of sigmoid volvulus.
Study Design: A case series.
Place and Duration of Study: Ghaem Hospital of Mashhad, University of Medical Sciences, Mashhad, Iran, from 1996
to 2008.
Methodology: A total of 944 cases of colon obstruction were reviewed. Demographic, laboratory and treatment results,
mortality and complications were recorded. The data was analyzed using descriptive statistics as frequency and
percentage for the qualitative variables and mean and standard deviation values for the quantitative variables. Also chi-
square and Fisher's exact test were used for the association between the qualitative variables. SPSS statistical software
(version 18) was used for the data analysis.
Results: In all patients except those with symptoms or signs of gangrenous bowel, a long rectal tube was inserted via the
rectosigmoidoscope which was successful in 80 (36.87%) cases. Rectosigmoidoscopic detorsion was unsuccessful in 137
(63.13%) patients, who underwent an emergent laparotomy. The surgical procedures performed in these cases were
resection and primary anastomosis in 40 (29.1%), Mikulicz procedure in 9 (6.6%), laparotomy detorsion in 37 (27.01%),
Hartmann procedure in 47 (34.3%), mesosigmoidoplasty in 3 (2.19%) patients and total colectomy in one (0.73%) case.
The overall mortality was 9.8% (22) patients.
Conclusion: In sigmoid volvulus, the most important determinant of patient outcome is bowel viability. The initial treatment
of sigmoid colon volvulus is sigmoidoscopy with rectal tube placement.
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METHODOLOGY
This retrospective study was performed in the Ghaem
Hospital of Mashhad, Iran, from 1996 to 2008. The
source of information was patients' records and all
information related to patients' demographic charac-
teristics, radiological investigations, surgical procedures
performed, para clinic tests as well as treatment
response and course of their recovery or death were
recorded in a questionnaire.

All patients with definitive diagnosis of sigmoid volvulus
were included. Patients with missing data in their
medical records were excluded.

According to the protocol of our centre for patients with
sigmoid volvulus, rectosigmoidoscopy and rectal tube
placement were considered, unless the patient had
symptoms of peritonitis; then a surgical procedure was
adopted. Surgical patients fell into four categories: those
undergoing volvulus reduction only, intestinal resection
and anastomosis, Hartmann procedure and other
methods. The patients were followed-up for post-
operative complications, recurrence and mortality. After
discharge, patients were re-examined for possible
complication on 10th day after surgery.

Finally, the data was analyzed using descriptive
statistics as frequency and percentage for the qualitative
variables, mean and standard deviation for the
quantitative variables. Also, the chi-square and Fisher's
exact test are used for the association between the
qualitative variables. SPSS statistical software (version
18) was used for the data analysis.

RESULTS
One hundred and seventy one (78.8%) males and 46
(21.2%) females with the age range of 4 – 83 (mean =
50.8 ± 16.6) years were studied. The mean duration of
symptoms prior to referral was 4.3 ± 1.9 (1 – 20) days,
4.5 ± 1.3 days in women and 4.3 ± 2.0 days in men.

In 6 (2.8%) cases, the factor to predisposing sigmoid
volvulus was found to be Hirschsprung's disease,
idiopathic mega colon, sigmoid cancer and hypo-
thyroidism in one case each (16.7%) and pregnancy
(n = 2, 33.3%). No predisposing factors were identified
in the remaining 211 (97.2%) cases.

Recurrent sigmoid volvulus occurred in 28 (12.9%) of
patients, which underwent sigmoid volvulus detorsion
with laparotomy, and in 6 (21.4%) of them laparotomy
was performed twice. Duration of the previous laparo-
tomy varied from a week to 10 years. Recurrence after
sigmoidoscopy detorsion was detected in 6 (21.4%)
cases, meanwhile in 4 (66.7%) patients this procedure
had been performed twice.

A variety of therapeutic procedures were carried out
based on patients' situation and surgeon preference. If
there were no symptoms of peritonitis, shock or rectal

bleeding, an attempt to reduce the volvulus with
rectosigmoidoscope was performed, and in case of
failure of this method, a laparotomy procedure was
done. Overall, in 80 (36.87%) cases of non-surgical
volvulus sigmoid decompression, a rectosigmoidoscope
guided rectal tube placement was successfully
performed. In the other 137 (63.1%) cases, laparotomy
was performed with the results shown in Table I. Based
on the results, no significant association was found
between mortality rate and procedures of primary
resection anastomosis, Mikulicz technique, detorsion
laparotomy, mesosigmoidoplasty and primary subtotal
colectomy (p > 0.05). While, the association between
Hartmann's procedure and mortality rate was identified
significant at a ratio of 5% (p = 0.009).

All patients who underwent decompression with
rectosigmoidoscopy were recommended for sigmoid
elective resection. Only 18 (22.5%) cases agreed with
the procedure; and 12 (66.7%) cases underwent
sigmoid resection with local anaesthesia, while for other
6 (33.3%) cases, the sigmoid elective resection was
performed under general anaesthesia. Patients who
refused to consent to undergo another surgery (62,
77.5%) were discharged. Patients who underwent
detorsion laparotomy procedure were recommended for
sigmoid elective resection after 6 weeks, but no one
returned.

In this study, 5 (2.3%) cases of intestinal knot were found
in which the ileum and sigmoid suffered from real knot
and gangrene. These patients underwent ileum primary
resection and anastomosis and Hartmann surgery.
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Table I: Contingency table for procedures performed at laparotomy
for 137 patients with sigmoid volvulus and its death (p-value
of the Fisher's exact test).

Performed procedures Cases (%) Death (%) p-value

Primary resection anastomosis 40 (29.2) 4 (18.2) 0.441
(2 cases with
gangrene)

Mikulicz technique 
(Double barrel colostomy) 9 (6.6) 1 (4.5) 1.000

Detorsion laparotomy 37 (27.0) 3 (13.6) 0.288

Hartmann surgery (22 cases 
because of gangrene, 25 cases
for first surgical procedure) 47 (34.3) 14 (63.6) 0.009

Mesosigmoidoplasty 3 (2.2) 0 (0.0) 1.000

Primary subtotal colectomy 1 (0.7) 0 (0.0) 1.000

Total 137 22 –

Table II: The contingency table of leukocyte count and prognosis of
sigmoid volvulus in 180 patients and gangrene (p < 0.001).

White blood cell count Count (%) Gangrene (%)

5000 < 8 (4.4) 1 (2.90)

9999-5000 106 (58.9) 4 (11.76)

14999-10000 47 (26.1) 16 (47.06)

19999-15000 14 (7.8) 8 (23.53)

Up to 20000 5 (2.8) 5 (14.71)

Total 180 34 (18.9)



Because of some missing data, the white blood cell
count results were available in 180 (82.9%) out of 217
patients. The frequencies of intestinal gangrene and
white blood count are shown in Table II. The results
showed that the association between prognosis of
sigmoid volvulus and gangrene was significant
(p < 0.001).

DISCUSSION
Sigmoid volvulus is the third major cause of colon
obstruction in adults after cancer and diverticula. This
disease is very common in specific regions such as Asia,
Africa, Middle East, Eastern Europe, and South America.
It is also more common in men and the elderly.1

According to reports, there is a considerable geogra-
phical difference in the prevalence of sigmoid volvulus.
In America, 3 – 5% of all colon obstruction cases are
because of colon volvulus in which 61% are related to
sigmoid, 3% to cecum and 5% to transverse colon and
curve of the spleen.2 In this study of all 944 patients with
colon obstruction, 217 (22.9%) of the cases were related
to sigmoid volvulus.

Another issue is the higher prevalence of sigmoid
volvulus in men than women. According to reports this
preference exists in many developing countries, while in
developed countries having an equal proportion of men
and women or a little preference for men.5 In this study,
78.8% patients were men and 21.2% were women.

Another matter of importance is the difference in age of
the patients with sigmoid volvulus. In western countries,
it mostly occurs at the age of 70 and 80 years, while in
developing countries the age of occurrence is between
40 and 60 years.6 The present study showed an average
age of 51.8 years.

In the West, most patients who live in nursing home or
mental health institutions, and those with high fiber food
regimen are predisposed to sigmoid volvulus. These
patients comprise 8% of cases with colon obstruction.7

Based on clinical presentations, sigmoid volvulus has
been classically divided into two types of acute type in
which the disease occurs with a sudden onset and the
patients are admitted with colon obstruction; and
subacute type in which mild symptoms are seen and the
duration of the disease is longer. Symptoms such as
ischaemia and gangrene are common in the first type,
but in the second type which has been mostly seen in
the elderly, symptoms are milder.8

Sigmoid volvulus treatment can be done with different
types of therapies including non-surgical decompression
or surgical treatments. However, the most acceptable
method is sigmoid non-surgical decompression with a
long rectal tube via sigmoidoscopy and elective sigmoid
resection through open or laparoscopic approaches.9,10

In this study, if there were no symptoms of peritonitis,
shock and rectal bleeding, the patients underwent a rigid

sigmoidoscopy as the first line treatment. Though, it was
successful only for 80 (36.8%) cases. The reason for
failure of sigmoidoscopy could be related to the lack of
sufficient experience in performing this procedure by
surgical residents.

Though primary resection and anastomosis has been
recommended in several studies, because of risk of
anastomotic leakage, it is still controversial. The
incidence of anastomotic leakage following this surgery
greatly varies in the literature.11,12 In this study, primary
anastomosis was performed in 40 (18.4%) cases while
4 (10.0%) cases died because of anastomotic leakage
and 2 (5.0%) cases from them was sigmoid gangrene.

One of the most important causes of anastomotic
leakage in patients who underwent primary anastomosis
is the extension of gangrene beyond the anastomotic
site.13 The aggregation of feces in left obstructed colon
is another important factor in anastomotic leakage.
It seems that if the colon contains gas only and no
feces, the gangrenous segment does not extend into
the rectum and descending colon, the surgeon is
experienced and there is no systematic factor like shock,
diabetes, renal failure and steroid consumption, primary
resection and anastomosis would be a fruitful procedure.
However, if gangrene of sigmoid colon is noticed during
laparotomy, the most appropriate method would be
resection and end colostomy with Hartmann proce-
dure.14,15 Colon volvulus almost never occurs if the
colon is filled with solid feces.16

Double barrel colostomy (Paul Mikulicz's procedure)
was conducted in 9 (6.5%) patients and only in one
(11.1%) case death occurred because of iatrogenic ileal
perforation. The fault for this method is that patient
needs a two-stage surgical procedure, although it seems
that if the intestinal gangrene does not extend into the
distal sigmoid colon, this method would be confident.

Subtotal colectomy is another procedure for treatment of
sigmoid volvulus,17 which was successfully done for one
(0.7%) of these patients.

Mesosigmoidoplasty (broadening the base of the
mesosigmoid and reduction of its length) was carried out
in 3 (2.1%) patients. Mesosigmoidoplasty is a simple
procedure, which takes little time (about 40 – 60 minutes);
and it needs neither bowel preparation nor special skill.
Having a low mortality and recurrence rate, it is a
noticeable procedure.18,19

If sigmoid detorsion with sigmoidoscopy or conservative
treatment is performed, it should be accomplished with a
subsequent procedure of sigmoid elective resection;
otherwise, there is a possibility of 50-60% recurrence
in detorsion with sigmoidoscopy and 60% recurrence
after conservative treatment.20 In this study, 28 (20.4%)
patients who underwent sigmoid detorsion by laparo-
tomy, returned because of recurrence in one week to
10 days time.
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In 12 (15.0%) patients, out of 80 (58.4%), in whom
sigmoidoscopy detorsion was carried out, this procedure
was followed by an elective sigmoid resection with local
anaesthesia. If this surgery is done with minimal
manipulation and under adequate anaesthesia by an
experienced surgeon, it would be a safe and reliable
procedure. It is especially recommended for patients
who cannot tolerate general anaesthesia. The dis-
advantage is that a full laparotomy is not possible and
there is a risk for missing the associated pathology.21

Colon volvulus is a rare presentation of Hirschsprung's
disease, but late diagnosis may be associated with
increased mortality and morbidity. In this disease,
volvulus may involve different segments of colon. In
Sarioglu et al. study of 302 patients with Hirschsprung's
disease, 2 (0.66%) patients were admitted with colonic
volvulus. They postulated that children who present with
colonic volvulus should be suspected for underlying
Hirschsprung's disease.22 One of these patients was a
12-year-old boy with a history of 6 laparotomies for colon
volvulus. In laparotomy, only some part of colon
remained in the left side, which had suffered from
volvulus and signs of previous resection was evident.
Hirschsprung's disease was confirmed by rectum
biopsy.

Another patient was a 13-year-old girl with abdominal
distention 5 years ago, who was admitted because of
sigmoid volvulus. Despite sigmoid resection carried out,
the dilated colon remained intractable. A rectal biopsy
ruled out Hirschsprung's disease, so she underwent
subtotal colectomy and ileorectal anastomosis with
diagnosis of idiopathic megacolon; and was discharged
with no problem. It seems that in idiopathic megacolon,
the nervous system of the rectum and colon was
disarranged due to dilated colon. These patients usually
suffer from intractable constipation and sigmoid
volvulus.23

Sigmoid volvulus is the cause of colon obstruction in
44% of pregnant women and, therefore, the most
common cause of colon obstruction is pregnancy.24 In
this study, 2 (0.9%) patients were pregnant.

This study showed a mortality rate of 9.8% (22 deaths).
Based on the results, no significant association was
found between mortality rate and procedures of primary
resection anastomosis, Mikulicz technique, detorsion
laparotomy, mesosigmoidoplasty and primary subtotal
colectomy (p > 0.05). The reason for such a significant
difference can be attributed to surgical procedure, i.e.
the procedures with anastomosis are associated with
high mortality rate (primary resection anastomosis), in
contrast, those without anastomosis are usually
associated with low mortality rate (Mikulicz technique,
detorsion laparotomy, mesosigmoidoplasty). Since most
of the procedures performed in this study include no
anastomosis, so the mortality rate of these patients was

not significant. Nevertheless, the association between
Hartmann surgery and mortality rate was identified
significant at the level of 5% (p = 0.009). Because, near
half of the patients in this group presented with bowel
gangrene which is considered high risk for outcome of
surgery.

The most important risk factor for mortality is the delay
in sigmoid decompression which eventually leads to
intestinal ischaemia and gangrene.25 Compared to other
studies, the cause of low mortality in this study is
probably due to younger age of these patients. 

Another interesting finding in this study is the
relationship between leukocyte count and prognosis of
sigmoid volvulus. It is demonstrated that if the leukocyte
count was below 5000 or upto 20000/mm3 at the time
of admission, the possibility of intestinal gangrene was
12.5% and 100%, respectively. The results showed
that the association between prognosis of sigmoid
volvulus and gangrene was significant. The significant
association between prognosis of sigmoid volvulus
and gangrene in this study indicated that in patient
with leukocyte count upto 20000/mm3 the surgeon
must select an appropriate intervention. To authors'
knowledge, there are no studies on the relationship
between leukocyte count and prognosis of sigmoid
volvulus.

CONCLUSION
Bowel viability is the most important determinant of the
outcome in a patient with sigmoid volvulus. The initial
treatment of sigmoid colon volvulus is sigmoidoscopy
with rectal tube placement. If sigmoid detorsion with
sigmoidoscopy is performed, it should be accomplished
with a subsequent procedure of sigmoid elective
resection; otherwise, there is a possibility of 50 – 60%
recurrence in detorsion with sigmoidoscopy and 60%
recurrence after conservative treatment.
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