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Colonic volvulus is a rare surgical emergency condition in children. Only approximately 40 children with
cecal volvulus have been reported in English literature in the past 50 years. Among these, a right colonic
volvulus involving the long segment from the ileal end to the transverse colon, as in our case, is limited to
a few reports. Neurodevelopmental delay and a history of chronic constipation have been reported as
common associated disorders. This is the first report about a case of right colonic volvulus in an infant
with trisomy 13 who required extensive colectomy during an emergency laparotomy.
� 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Colonic volvulus is an unusual cause of intestinal obstruction,
and it is responsible for approximately 3e5% of all colonic ob-
structions in adults. In the pediatric population, colonic volvulus
has a lower incidence and is extremely rare [1e6]. However, com-
mon disorders associated with colonic volvulus include neuro-
developmental delay, a history of chronic constipation, and
aerophagia [1,2,4e8]. The purpose of this report was to describe the
unusual occurrence of right colonic volvulus in a patient with tri-
somy 13, and consider the precipitating factors.

1. Case report

A 1-year-old female infant with trisomy 13 had sudden onset of
abdominal distension and continuous vomiting. On admission to
our hospital for close evaluation, it was difficult to assess whether
she presented with an acute abdomen because of lack of adequate
communication. She presented with a high fever of 39 �C, neutro-
philia, and signs of mild dehydration, with no elevation of the C-
reactive protein level or white blood cell count. The initial
abdominal radiograph showed a dilated left bowel (Fig. 1). After
conservative treatment for a diagnosis of chronic constipation,
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aerophagia, and bacterial enteritis, her condition worsened. An
enhanced computed tomography (CT) scan showed a dilated bowel
from the transverse to the sigmoid colon, indicating a left colonic
obstruction. An internal hernia and intussusception were ruled out
(Fig. 2a and b). Emergency laparotomy was required, with suspicion
of transverse colonic volvulus; a contrast enema demonstrated
poor flow of gastrografin into the transverse colon (Fig. 3), and
blood testing suggested intestinal necrotic changes with elevated
myogenic enzymes (Table 1).

During surgery, a transverse abdominal incision was made. The
cecum and ascending colonwere surprisingly located on the left side
in the abdominal cavity, with fecal impaction throughout (Fig. 4a).
Necrotic changes from the ileal end to the transverse colon, due to
right colonic volvulus with a nonrotation form of malrotation, were
found (Fig. 4b). The necrotic, dilated bowel was resected, and pri-
mary anastomosis was performed after removing the volvulus
(Fig. 5). A midgut volvulus was ruled out because the small intestine
was intact. Histopathological examination showed total necrosis of
the resected bowel, with no evidence of chronic inflammation. The
patient is presently doing well and is asymptomatic 4 months
postoperatively. No complication was noted at this follow-up.
2. Discussion

With malformation of the mesentery said to be the primary
etiology of colonic volvulus [9], the detailed factors are as follows.
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. An abdominal radiograph showing an extensively dilated left bowel; gas in the
rectum is indistinct.

Fig. 3. Contrast enema showing poor flow of gastrografin into the transverse colon
(arrowheads).
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The possible congenital factors are a redundant and mobile colon,
narrow base of the mesenteric root, elongation of the mesentery
with a freely mobile bowel, and absent ligamental attachments at
the splenic or hepatic flexures, according to some reports [2,3,5,9].
In contrast, precipitating acquired factors are reported to be neu-
rodevelopmental delay, severe chronic constipation, and aero-
phagia [1,2,4e8]. The coexistence of these factors causes chronic
bowel distension, and inadequate treatment increases the inci-
dence of colonic volvulus. Folaranmi et al. [1] hypothesized that
these acquired factors may promote stretching of the ligaments
responsible for fixation. By the time the mesentery of the colon
becomes longer, a volvulus can occur.

In our case, several acquired risk factors for colonic volvulus,
including neurodevelopmental delay, were also present. In
addition to providing conservative treatment for a diagnosis of
Fig. 2. a and b) An enhanced computed tomography image showing a dilated transverse an
chronic constipation, aerophagia, and bacterial enteritis, midgut
volvulus was suspected as the cause of an acute abdomen
because malrotation is presumed to be a major complication in
children with trisomy 13. However, this was excluded by imaging.
At one point, the influence of a nonrotation form of malrotation
on causing a colonic volvulus was presumed. Nonrotation may be
a risk factor of colonic volvulus because the cecum and ascending
colon were shifted to the left side in the abdominal cavity in our
case. In addition, the lack of broad colonic fixation to the retro-
peritoneum and the absence of ligamental attachments at the
hepatic and splenic flexures may be factors that influence the
range of the strangulated intestinal segment. Berger et al. [10]
also reported a case of volvulus of the ascending colon as an
unusual complication of nonrotation of the midgut. Thus, some
d descending colon, and dilated intestinal tract wall. The small intestine is not dilated.



Table 1
Pre/postoperative changes in the hematologic tests.

WBC
(�103/mL)

Hb
(g/dL)

Plt
(�103/mL)

CPK
(IU/L)

LDH
(IU/L)

CRP
(mg/dL)

Preoperative 5.5 8.8 141 4949 1849 34.66
Postoperative

day 5
13.3 8.7 133 133 378 2.87

WBC: white blood cells; Hb: hemoglobin; Plt: platelet; CPK: creatine phosphoki-
nase; LDH: lactate dehydrogenase; CRP: C-reactive protein.

Fig. 5. The descending colon (dc) and ileal end (ie) were anastomosed after removing
the volvulus.
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disorders, which are often complicated with malrotation, need to
be monitored carefully, such as chromosome aberration, situs
inversus, and diaphragm hernia. Although there are few reports
about a correlation between trisomy 13 and colonic volvulus,
surgeons should be careful not to delay diagnosis and emergency
treatment for both midgut volvulus and extensive colonic
volvulus in patients with neurodevelopmental delay, especially
with trisomy 13.

In enhanced CT, a localized bowel loop with poor contrasting
effects in parts of the colon can be a decisive finding to diagnose a
colonic volvulus. Although this finding in itself will indicate the
need of an emergency laparotomy, surgeons at least perform a
contrast enema immediately, as mentioned below. There are two
radiological features specific for colonic volvulus suggestive of the
diagnosis on contrast enema. The coffee bean sign on abdominal
radiography is highly suggestive of colonic volvulus, although it is
present in only about 30% of cases [9]. The typical finding on
contrast enema is a narrowed, twisted colon with a bird’s-beak
deformity [1,2,4]. However, a contrast enema is not always useful
for patients with an acute abdominal emergency, as it may only
delay definitive surgical treatment of the volvulus [4,9]. In our
case, colonic volvulus became suspect as the diagnosis with poor
flow of gastrografin into the transverse colon in a contrast enema,
although the study did not demonstrate a typical bird’s-beak
deformity. We presume that extensive right colonic volvulus with
a nonrotation form of malrotation is difficult to evaluate by im-
aging examination because this condition leads to complete
reversal of the lateral axis of anatomical location. The dilated left
bowel, seen on preoperative enhanced CT, was in fact the stran-
gulated right colon (not the left colon), which was quite an un-
expected discovery at surgery.
Fig. 4. a and b) On laparotomy, the cecum, ascending colon, and appendix (arrowhead
necrotic changes from the ileal end to the transverse colon, due to right colonic volvulus w
was intact.
An endoscopic approach and contrast enema have been used as
conservative methods to resolve colonic volvulus. Mellor et al. [3]
noted that endoscopic reduction has been successful in adults,
but it has not been used as a treatment of choice in children. This is
due to lack of experience because of the infrequency of colonic
volvulus in children. Some have reported that detorsion of the
volvulus may occur during a contrast enema [2,3,7]. However, the
risk of intestinal perforation will not permit reduction with a
contrast enema in a situation in which necrotic change is assumed
because high hydrostatic pressure would be needed to resolve a
right colonic volvulus.
3. Conclusions

In summation, a rapid decision on laparotomy is necessarywhen
acute abdomenwith an extensive right colonic volvulus is assumed
if patients with neurodevelopmental delay present with vague
findings on physical examination. Additionally, great caution is
suggested for an evolving right colonic volvulus when patients with
neurodevelopmental delay, especially with trisomy 13, are sus-
pected to be acutely symptomatic.
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