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SUMMARY
Small bowel volvulus is a rare but life-threatening
surgical emergency. Owing to its rarity, it is seldom
entertained as a differential for small bowel obstruction.
The aetiology may be either primary or secondary, with
secondary being more common in the Western world.
Prompt diagnosis and urgent surgical treatment is
required if bowel necrosis is to be prevented, which is
associated with increased mortality. We present a case
of primary ileal volvulus with a gangrenous segment and
a brief overview of the current literature.

DIFFERENTIAL DIAGNOSIS
▸ Small bowel obstruction secondary to tumour
▸ Small bowel volvulus

TREATMENT
The patient was resuscitated and optimised prior to
emergency laparotomy. At laparotomy it was noted
that patient had a long mesentery and a narrow root
with the whole ileum twisted around its mesentery
(ﬁgure 2). Excluding the distal 25 cm of the ileum,
the entire ileum was gangrenous (ﬁgure 2). Resection
(ﬁgure 3) and primary anastomosis of ileum was then
performed.

BACKGROUND
Small bowel volvulus although rare should be a differential for any presentation of acute abdominal
pain and especially small bowel obstruction.
Central abdominal pain resistant to narcotic analgesia should heighten the suspicion of the diagnosis. Prompt diagnosis and treatment are required to
prevent unnecessary resection and associated
increased morbidity and mortality. If the bowel is
infarcted, resection is required, but the optimum
treatment for cases with viable small bowel is
uncertain, the alternatives being either resection,
ﬁxation or simple detorsions. Ultimately, the ﬁnal
decision lies with the operating team which highlights the need and importance of these cases
reported in the medical literature.

CASE PRESENTATION
A 55-year-old man with no known comorbidities presented to our facility with a 2-day history of sudden
onset, severe, central abdominal pain radiating to
both lower quadrants of the abdomen, associated
with nausea and vomiting. There was no history of
previous abdominal surgeries, unintentional weight
loss or a family history of cancer. It should also be
noted, the patient was not fasting or on any particular
diet. The remaining history and review of systems
were unremarkable. Physical examination revealed an
ill-looking man, a tachycardia of 115 bpm with the
remaining vital signs within normal limits. The
abdomen was distended and demonstrated signs of
peritonism with the absence of bowel sounds.

OUTCOME AND FOLLOW-UP
The postoperative period was uneventful and the
patient was discharged on the ﬁfth day postoperation. At a 3-year follow-up, our patient has recovered well with no further abdominal symptoms.

DISCUSSION
Volvulus is an axial twist of a portion of the gastrointestinal tract along its mesentery. The involved
segment of the bowel may be either completely or
partially occluded with associated arterial or venous
occlusion. The most common site for volvulus is the
colon.1 Small bowel volvulus is rare and only few
cases have been reported worldwide. Volvulus of the
small bowel accounts for <7% of all cases of small
bowel obstruction.2 Interestingly, the prevalence of
this clinical entity varies according to geographical
location. In the USA and Western Europe, this is a
rare cause of small bowel obstruction. However,
countries in the Middle East, Asia and Africa the
prevalence is higher.3 This difference may be due to a
difference in dietary practices which include ingestion
of high-ﬁbre foods after a prolonged period of fasting
as occurs during the month of Ramadan.3 Ramadan
is a month long Islamic observance which involves
fasting from food and drink from dawn to sunset.

INVESTIGATIONS
To cite: Islam S, Hosein D,
Dan D, et al. BMJ Case Rep
Published online: [please
include Day Month Year]
doi:10.1136/bcr-2016216159

Blood investigations revealed an elevated white cell
count and arterial blood gas analysis showing mild
metabolic acidosis. Plain abdominal radiographs
demonstrated dilated loops of small bowel. A CT
scan of the abdomen was ordered which showed
twisting of the ileum around its mesentery—the
whirl sign (ﬁgure 1).

Figure 1 CT scan of the abdomen showing the twisting
of the ileum around its mesentery (whirl sign).
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Figure 2 Intraoperative photograph showing volvulus of ileum
(gangrenous).
Small bowel volvulus can be attributed to either primary or
secondary causes. Primary volvulus is deﬁned as volvulus occurring in the absence of anatomical defects whereas secondary volvulus is that occurring secondary to anatomical defects. The
secondary type is more common in the Western society.4 5 The
theory behind primary small bowel volvulus occurring is based
on strong abdominal muscles, high peristaltic tone as well as the
presence of a bulky meal in the small bowel. The bulky bolus of
food enters the proximal small bowel, causing the loop to
descend inferiorly. This displaces empty small bowel loops
upwards, initiating the rotation of the mesentery and causing
volvulus. Another postulation suggests that in some populations,
a longer mesenteric length and shortness of the mesenteric root
would allow for abnormal mobility of a segment of small bowel
predisposing to volvulus.3 Secondary volvulus has often been
attributed to congenital malrotation, Meckel’s diverticulum,
leiomyomas of the mesentery, postoperative adhesive bands as
well as malignancy.6–8 Ascaris infestation has been reported as a
rare cause of small bowel volvulus.9 There was no identiﬁable
pathology in our case to cause the volvulus; however, the long
mesentery and narrow root may have predisposed this patient to
volvulus.
The most common symptom associated with small bowel volvulus is acute onset severe abdominal pain with the other cardinal symptoms of intestinal obstruction being less prominent.3
The severity of abdominal pain is directly related to the duration
of vascular compromise but unrelated to the degree of intestinal
obstruction.8
Plain abdominal radiographs may be normal or may show
small bowel obstruction; however, they are not helpful in

demonstrating the cause. Rarely an abdominal radiograph can
show dilated bowel loops with a ‘spiral nebula’ in the midabdomen.10 Colour Doppler sonography can be used to demonstrate
a whirlpool sign, an objective sign of midgut volvulus. The sensitivity, speciﬁcity and positive predictive value of the clockwise
whirlpool sign for midgut volvulus are 92%, 100% and 100%,
respectively.11 It should be noted, however, that sonography is
operator dependent and this may result in a missed diagnosis
resulting in fatal outcomes.12 13 Timely diagnosis of small bowel
volvulus is necessary as bowel necrosis is associated with
increased mortality.3
The investigation of choice is a CT scan with a sensitivity of
up to 80% with the most characteristic ﬁnding being a whirlpool sign and the presence of gas indicating infarction.14 It is a
non-speciﬁc sign and has been reported in conditions such as
postoperative adhesions, transverse colectomy as well as previous right hemicolectomy.15 Another reported CT scan ﬁnding is
a triangular conﬁguration of the bowel loops due to possible
compression of the bowel loops secondary to the twist at the
site of torsion.16 The ‘beak’ sign is also another sign on CT scan
showing the tapering of three dilated bowel segments, which
appear similar to a curved beak of a bird, noted in barium
enema examinations of sigmoid volvulus.17
However, the physician should be aware of the false negatives
and not neglect good clinical judgement based on clinical ﬁndings. This is evident in this particular case where investigations
were non-speciﬁc and laboratory values were not indicative of
any pathological process.
Prompt diagnosis and surgical management is necessary to
prevent the eventual ischaemia and gangrene due to small bowel
volvulus. The mortality associated with small bowel volvulus has
been quoted as high as 42–67%.18–21 Mortality from this clinical entity is directly related to the time elapsed from symptom
onset to surgical intervention.
The mainstay of management is surgery. Some authors have
recommended management of primary volvulus in the absence
of necrotic bowel with simple devolvulation, others recommend
resection and anastomosis in all small bowel volvulus regardless
of whether gangrenous bowel is present or not.8 In primary volvulus, ﬁxation is recommended if resection is not performed,
with reports of recurrence as high as 30% of patients who
underwent simple devolvululation only.11 When gangrene is
present, the management is clearcut, and resection is mandatory.
The treatment of secondary volvulus centres on the correction
of the underlying cause, which will guide further management.
Ultimately, the ﬁnal decision will rest on the managing surgical
team at laparotomy. As a result, this highlights the importance
of reporting these cases so that surgeons can be aware of the different options and the reported outcomes associated with each.

Learning points

Figure 3 Intraoperative photograph showing resection of gangrenous
ileum.
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▸ Volvulus of the small bowel is a rare cause of small bowel
obstruction.
▸ Small bowel volvulus more commonly seen in patients with
prior abdominal surgery.
▸ A high index of suspicion is required in order to diagnose
and adequately treat this condition.
▸ Exploratory laparotomy should be performed as early
as possible in order to decrease further morbidity and
mortality.
Islam S, et al. BMJ Case Rep 2016. doi:10.1136/bcr-2016-216159

Rare disease
Acknowledgements The authors acknowledge the contributions of all the
surgical residents, nursing staff of the surgical ward and the main operating theatre,
who were involved in the management of this case.
Contributors SI and DH have contributed signiﬁcantly in drafting, organising,
literature review, writing and critical analysis of the case report. DD and VN have
contributed in writing and critical analysis of the case report. All authors have
approved the ﬁnal manuscript for publication.

8
9
10

11

Competing interests None declared.
Patient consent Obtained.
Provenance and peer review Not commissioned; externally peer reviewed.

12
13

REFERENCES
1

2
3
4
5
6
7

Islam S, Hosein D, Harnarayan P, et al. Synchronous volvulus of splenic ﬂexure and
caecum: a very rare cause of large bowel obstruction. BMJ Case Rep 2016;2016:pii:
bcr2015213029.
Welch CE. Intestinal obstruction. Chicago: Year Book Publishers, 1958:14.
Roggo A, Ottinger LW. Acute small bowel volvulus in adults. A sporadic form of
strangulating intestinal obstruction. Ann Surg 1992;216:135–41.
Frazee RC, Mucha P, Farnell MB, et al. Volvulus of the small intestine. Ann Surg
1988;208:565–8.
Welch GH, Anderson JR. Volvulus of the small intestine in adults. World J Surg
1986;10:496–9.
Ellis H. Acute intestinal obstruction. In: Schwartz SI, Ellis H, eds. Maingot’s abdominal
operations. 9th edn. Vol 1. Norwalk, CT: Appleton & Lange, 1989:855–904; Chapter 39.
Guzzetta PC, Anderson KD, Altman RP, et al. Paediatric surgery. In: Schwartz SI,
Shires GT, Spencer FC, eds. Principles of surgery. Vol 2. New York: McGraw-Hill,
1989:1688–728; Chapter 39.

14
15
16
17

18
19
20

21

Iwuagwu O, Deans GT. Small bowel volvulus: a review. J R Coll Surg Edinb
1999;44:150–5.
Wiersma R, Hadley GP. Small bowel volvulus complicating intestinal ascariasis in
children. Br J Surg 1988;75:86–7.
Allison AJ, Ekberg O, Fork F-T. The acute abdomen. In: Pettersson H, ed. The
NICER centennial book 1995, a global textbook of radiology. Oslo: NICER Institute,
1995:1079–109.
Shimanuki Y, Aihara T, Takano H, et al. Clockwise whirlpool sign at color
Doppler US: an objective and deﬁnite sign of midgut volvulus. Radiology
1996;199:261–4.
Klein J, Baxstrom K, Donnelly S, et al. A fatal twist: volvulus of the small intestine
in a 46-year-old woman. Case Rep Med 2015;2015:391093.
Huang YM, Wu CCJ. Whirl sign in small bowel volvulus. BMJ Case Rep 2012;2012:
bcr2012006688.
Ruiz-Tovar J, Morales V, Sanjuanbenito A, et al. Volvulus of the small bowel in
adults. Am Surg 2009;75:1179–82.
Blake MP, Mendelson RM. The whirl sign: a non-speciﬁc ﬁnding of mesenteric
rotation. Australas Radiology 1996;40:9.
Balthazar EJ, Birnbaum BA, Megibow AJ, et al. Closed-loop and strangulating
intestinal obstruction: CT signs. Radiology 1992;185:769–75.
Field S. The plain abdominal radiograph: the acute abdomen. In: Grainger RG,
Allison DJ, eds. Diagnostic radiology, an Anglo-American textbook of imaging. 2nd
edn. Edinburgh: Churchill Livingston, 1993–1994.
Fenn SS, Kuruvilla JT. Small bowel volvulus. Indian J Surg 1964;26:270.
Sankaran V. Volvulus in South India. Indian J Surg 1962;24:784.
Andersen DA. Volvulus in Western India; a clinical study of 40 cases, with particular
reference to the conservative treatment of pelvic colon volvulus. Br J Surg
1956;44:132.
Ojha OZ. Volvulus of small intestine. Am J Surg 1973;126:661–4.

Copyright 2016 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
http://group.bmj.com/group/rights-licensing/permissions.
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.
Become a Fellow of BMJ Case Reports today and you can:
▸ Submit as many cases as you like
▸ Enjoy fast sympathetic peer review and rapid publication of accepted articles
▸ Access all the published articles
▸ Re-use any of the published material for personal use and teaching without further permission
For information on Institutional Fellowships contact consortiasales@bmjgroup.com
Visit casereports.bmj.com for more articles like this and to become a Fellow

Islam S, et al. BMJ Case Rep 2016. doi:10.1136/bcr-2016-216159

3

