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INTRODUCTION:  Midgut  volvulus  secondary  to intestinal  malrotation  is  a  rare cause  of  an  acute  abdomen
in adults,  with  92  confirmed  cases  in  the  literature.  Incidence  of malrotation  is  estimated  1  in 6000  live
births.  64–80%  of  malrotation  cases  present  in  the  first  month  of  life  and  90%  within  the  first  year.  Adult
presentation  is  very  rare  accounting  for only  0.2–0.5%  of cases,  of  which  only  15%  present  with  midgut
volvulus.
PRESENTATION  OF  CASE:  We  report  a rare  case  of  a  20 year  old  male  with  spontaneous  midgut  volvulus
secondary  to congenital  malrotation  of  the  bowel.  Additionally  we  performed  a  literature  review and
analysis  of  the  92 cases  of  adult  presentations  of midgut  volvulus  secondary  to malrotation.
DISCUSSION:  Of  the  92 cases,  average  patient  age was  40 years  old and  a 1.7:1  male:female  ratio.  Diagnosis
of  midgut  volvulus  was  predominantly  made  via  CT  (67%)  but also  by  ultrasound  (15%)  and  theatre  (18%).
Midgut  volvulus  is associated  with  a high  risk  of  ischaemia  and  necrosis  of  bowel  supplied  by the  SMA
(35).  19% of cases  reported  required  a bowel  resection.  The  case  discussed  in this  report  required  a 130  cm

bowel  resection  which  is similar  to the  mean  bowel  resection  length  in  the  literature  of 121  cm. Mean
associated  mortality  rate  is  5%.
CONCLUSION:  This  case  reinforces  the  importance  of maintaining  a high  index  of  suspicion  and  closely
monitoring  patients  presenting  with  non-specific  abdominal  pain,  to  allow  early  recognition  and  man-
agement  of  rare  causes  of  the  deteriorating  surgical  patient.

©  2018  Published  by Elsevier  Ltd on  behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open  access  article
he CC
under  t

. Introduction

Midgut volvulus secondary to intestinal malrotation is a rare
ause of an acute abdomen in adults [1]. Incidence of malrota-
ion is extrapolated from post mortem studies at 1 in 6000 live
irths; however true incidence is difficult to ascertain as some
ases remain asymptomatic [1]. Furthermore this incidence will
ikely continue to increase as incidental diagnosis of malrota-
ion increases secondary to advances in imaging [2]. The majority
64–80%) of malrotation cases present in the first month of life
nd 90% within the first year [2]. Adult presentation is very rare
ccounting for only 0.2–0.5% of cases, of which only 15% present
ith midgut volvulus [3–5]. We  report a rare case of a 20 year old
ale with spontaneous midgut volvulus of the jejunum and ileum
econdary to congenital malrotation of the bowel. This case report
as been reported in line with the SCARE criteria [6].
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210-2612/© 2018 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This i
rg/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

2. Presentation of case

A 20 year old male presented Emergency Department (ED) with
sudden onset ‘throbbing’ epigastric abdominal pain, which he rated
as 8 out of 10 in severity. The pain had started 9 h previously and
intermittently radiated to his back. He had experienced some asso-
ciated nausea and had two  episodes of vomiting. The patient had
experienced no change of bowel habit, bleeding per rectum, fevers,
dysuria and systematic review was unremarkable. He had no pre-
vious abdominal operations, no significant past medical or family
history and took no regular medications.

On examination he was  tachycardic at 120 but his other vitals
were normal. He had generalised abdominal tenderness, with vol-
untary guarding but no evidence of peritonism. His abdomen was
mildly distended. Further systemic examination was  unremark-
able. Blood tests were relatively unremarkable, with a white cell
count of 11 × 109 L−1, Hb 158 g L−1, Plts 189 × 109 L−1, CRP 1 mg L−1.
Urea and electrolytes and liver function tests were within normal
range. His initial lactate on presentation was  4.6 mmol/L, which

subsequently rose to 8.6 mmol/L when repeated 2 h later. Plain
abdominal and chest films were unremarkable, with no free air
under the diaphragm or bowel dilatation present. Initially the
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Fig. 1. CT images demonstrating midgut volvulus. 1a (top left) shows the abnormal superior mesenteric artery-vein (SMA-SMV) relationship associated with intestinal
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alrotation; with the SMV  (marked with a blue arrow) being to the left of SMA  (ma
f  the pathognomonic ‘whirlpool’ sign associated with midgut volvulus. This chara
MA  (marked with red arrow).

atient was treated with analgesia plus fluids and an abdominal and
elvic computed tomography (CT) was requested (Fig. 1). The CT
emonstrated a midgut volvulus, with a collapsed proximal jejunal

oop and dilated distal jejunal segment, featureless tapering around
oot of mesentery, in addition to a possible superior mesenteric
rtery (SMA) thrombosis.

Following the CT and 4 h after presenting, a decision was made
o proceed with an explorative midline laparotomy. The signifi-
ant findings included a volvulus of the small bowel, with a 540◦

lockwise mesenteric twist; as well a high riding caecum and pres-
nce of Ladds bands suggesting malrotation. An ischaemic looking
egment appearing purple and oedematous, ran from the proximal
ejunum to distal ileum, approximately 20 cm from the ileocecal
IC) valve. Following reduction and restoration of normal mesen-
eric orientation, there was signs of reperfusion and improvement
n the appearance of the ischaemic segment.

At the 4 h re-look, the appearance of the small bowel had contin-
ed to improve; with approximately 70 cm proximal to the IC valve
ow appearing viable, and only some persistent patchy haemor-
hagic changes in the remaining small bowel. A second re-look was

rganised for the following morning and the patient returned to ITU
or continued resuscitation and optimisation. However prior to this
econd re-look, the patient became haemodynamically unstable
nd required increased inotropic support. The patient was imme-
ith red arrow). 1b (top right) shows an axial view and 1c (bottom) a coronal view
ic appearance demonstrating the wrapping of the mesentery and SMV  around the

diately taken back to theatre whereby he had a 120 cm frankly
ischaemic segment of bowel, from 130 cm distal to the DJ flexure
and 20 cm proximal to the IC valve. The ischaemic bowel segment
was resected and laparostomy dressing re-applied. The patient
returned on day 3 for further evaluation of viability of the remaining
bowel and there was no evidence of further ischemia, hence a side-
to-side anastomosis was performed at this point. The patient’s post
operative recovery was  complicated by ICU delirium requiring high
levels of sedation and a prolonged ileus requiring TPN. The patient
was de-escalated to a surgical ward on day 10 and discharged on
day 24.

3. Discussion

Intestinal malrotation is thought to be secondary to a failure
of the bowel during embryogenesis, as it elongates and herniates
into the base of the umbilical cord, to rotate 270◦ counterclockwise
around the axis of the SMA  [7–9]. The degree the bowel has failed
to undergo this physiological rotation can vary and hence there are
different classifications of malrotation [3]. The Stringer classifica-

tion states there are 3 forms of malrotation; type 1 non-rotation,
type 2 duodenal malrotation and type 3 duodenal plus caecal mal-
rotation [10]. The patient discussed in this case report had type 1
non-rotation malrotation, hence this will be the focus of our dis-
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ussion. Non-rotation malrotation is characterised by malposition
f the bowel and malfixation of the mesentery [10].

The bowel position associated with normal rotation has the
uodenojejunal (DJ) flexure left of the midline at L1 and the termi-
al ileum located in the right iliac fossa (RIF) [11]. Bowel position
ssociated with type 1 malrotation however has the small bowel
ainly located in right hemiabdomen and large bowel in left

emiabdomen; with an absence of the ligament of Treitz [10].
his abnormal bowel position results in an ectopic location of the
ppendix [12]. Ely et al. described 8 cases by which the diagnosis
f appendicitis was delayed in intestinal malrotation patients due
o unorthodox clinical presentations such as left sided pain [13].
ther characteristic abdominal abnormalities associated with type

 malrotation include inversion of the superior mesenteric ves-
els and hypoplasia of the pancreatic uncinate process [9,13–16].
hese characteristic abnormalities are often identified incidentally
n CT when malrotation patients are being investigated, however
iagnosis is still often delayed or missed [13–16]. Clinicians and
adiologists must therefore have a high level of suspicion of intesti-
al malrotation should these abnormalities be highlighted by CT
16].

Malfixation of the mesentery results in a narrow mesenteric
edicle predisposed to volvulus [18]. Abnormal peritoneal attach-
ents from the right lateral abdominal wall and liver to the caecum

Ladds bands) predisposes to bowel obstruction via external com-
ression of the duodenum and jejunum [18]. Ladd’s bands are so
amed after William Ladd, who first described the surgical removal
f these fibrous bands in 1932 [19].

The exact aetiology of malrotation remains uncertain but some
tudies have indicated a genetic component. Martin et al identified
n association between malrotation and mutations in the forkhead
ox transcription factor (FOXF1) and L–R asymmetry genes [20].
urthermore intestinal malrotation features in various syndromes
ssociated with other GI tract malformations, with evidence of both
utosomal dominant and recessive inheritance patterns [20]. For
xample, Martinez-Frias syndrome comprises of malrotation, as
ell as multiple gastrointestinal tract (GI) atresias and abnormali-

ies of the pancreas plus biliary system [20]. Nath et al. presented 2
ases of a brother and sister both presenting with midgut volvulus
ithin 18 months of each other [21]. GI abnormalities including
alrotation has also be linked to chromosomal abnormalities such

s trilogy of the long arm of chromosome 16 and a ring chromosome
 [22,23].

Clinical presentation of intestinal malrotation correlates with
he age of presentation, with infants commonly presenting with

idgut volvulus, whilst only accounting for 15% of adult presen-
ations [1,3–5]. Adult presentations of malrotation can be broadly
plit into incidental, chronic and acute. The incidental presentation
f malrotation often occurs in asymptomatic patients who  undergo
nvestigative imaging and laparotomies for alternative health con-
itions, which subsequently highlights malrotation [24,25]. The
hronic presentations of malrotation tend to be more insidious with
atients experiencing non specific GI symptoms over a protracted
eriod of time [21,24,25]. Symptoms can be vague and remitting
ver months or years. Patients are often extensively investigated
y a number of specialities and often a diagnosis only reached via
T or exploratory laparotomy [21]. Common symptoms include

ntermittent crampy abdominal pain, bloating, weight loss and
ausea/vomiting [18,21,26]. It is theorised these patients are expe-
iencing either intermittent bowel obstruction due to Ladd band
ompression or intermittent midgut volvulus [26,27].

There was 92 adult cases of intestinal malrotation present-

ng acutely with midgut volvulus described in the published
iterature [4,8,10,12,15,17,18,21,24,27–40]. The average age of
resentation was 40 years old and there was a 1.7:1 ratio of
ale to female preponderance [4,8,10,12,15,17,18,21,24,27–40].
PEN  ACCESS
urnal of Surgery Case Reports 50 (2018) 46–49

The most common presenting symptoms were severe epigas-
tric or umbilical pain, nausea and vomiting and distension;
and all these symptoms were experienced by the patient in
this case report [4,8,10,12,15,17,18,21,24,27–40]. Diagnosis of
the midgut volvulus was predominantly made via CT (67%)
but also made via ultrasound (15%) and intra-operatively (18%)
[4,8,10,12,15,17,18,21,24,27–40]. The pathognomonic CT findings
associated with midgut volvulus are the ‘whirlpool sign’ of the
mesentery and SMV  wrapped around the SMA, and the ‘beak’
like appearance of the obstructed proximal jejunum [12,14,36,40].
Additional CT findings associated with midgut volvulus secondary
to malrotation include the abnormally orientated mesenteric ves-
sels with the superior mesenteric vein (SMV) being situated the
left or vertical to the superior mesenteric artery (SMA), and
the underdevelopment of the uncinate process of the pancreas
[7,12,14,36,40]. In the presence of midgut volvulus, there is a
high risk of bowel ischaemia and necrosis to the bowel supplied
by the SMA  (35). Of the 92 midgut volvulus cases, 19% required
a bowel resection, with an average resection length of 121 cm
[4,8,10,12,15,17,18,21,24,27–40]. There was an associated 5% mor-
tality with midgut volvulus [4,8,10,12,15,17,18,21,24,27–40]. The
case discussed in this report required a 130 cm bowel resection.

The management of midgut volvulus is the Ladds procedure. The
procedure involves 4 steps: firstly counterclockwise detorsion of
the volvulus, secondly division of Ladds bands, thirdly broadening
of the narrow small bowel mesentery and finally division of adhe-
sions around the SMA  [40]. Additionally the small bowel is often
placed along the right lateral gutter and colon in the left, as well as
an incidental appendectomy performed [40].

4. Conclusion

We  report a rare case of a 20 year old male presenting acutely
with a midgut volvulus secondary to intestinal malrotation, sub-
sequently requiring a resection of gangrenous bowel. This case
emphasises the importance of maintaining a high index of suspicion
for this insidious condition in addition to closely monitoring such
patients. This allows prompt recognition and management of this
rare cause of the deteriorating surgical patient optimising patient
outcomes.
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