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An 11-year-old boy had previously been diagnosed with repeated Meckel’s diverticulitis at another
hospital. Emergency laparoscopy was performed under general anesthesia, and an inflammatory mass
was seen in the ileocecal region of the mesentery. However, no Meckel’s diverticulum (MD) was
observed, and so the patient was diagnosed with lymphadenitis. Three days after the operation, he
developed anemia and gastrointestinal bleeding of unknown origin. Thus, he was transferred to our
hospital for further investigation and to have his gastrointestinal bleeding treated. Based on imaging
scans obtained at the previous hospital, a paraduodenal hernia was suspected, but no paraduodenal
hernia was detected during emergency surgery, despite the fact that the full length of the normal small
intestine could be traced. However, an inflammatory mass was observed, and the ileum appeared to be
incarcerated in a pericecal hernia. We could not identify which portion of the intestine had become
entrapped or reduce the hernia due to adhesion. The inflammatory mass was removed by ileocecal
resection, and a pathological examination revealed that the entrapped portion of the intestine was an
MD that had branched off from the small intestine immediately proximal to the ileocecal valve. The MD
had perforated in the hernia sac, which had caused the patient’s bleeding.
� 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/).
Meckel’s diverticulum (MD) is a common cause of abdominal
pain, obstruction, and gastrointestinal bleeding among children.
The incidence of MD is approximately 2e4% among the general
population [1e5], and approximately 4e6% of patients with MD
develop complications that require emergency surgery. These
complications include obstruction, gastrointestinal bleeding,
diverticulitis, perforation, and tumors. Internal hernias are an
exceedingly rare complication of MD. We report an unusual case in
which an MD had become herniated into a pericecal hernia and
perforated. The imaging findings of this case were difficult to
distinguish from those of paraduodenal hernia.
1. Case report

An 11-year-old boy had suffered from intermittent abdominal
pain for 10 days. As his symptoms had got worse, he was admitted
to a local hospital. He was diagnosed with Meckel’s diverticulitis
: þ81 0287 37 5315.
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based on the findings of computed tomography (CT) (Fig.1) andwas
conservatively treated with antibiotics. His symptoms disappeared
after 7 days of treatment. However, he experienced severe
abdominal pain on the night that oral intake was re-started. The
patient’s symptoms were ameliorated by a few days of fasting, but
the abdominal pain recurred immediately after he consumed a
meal. Repeated Meckel’s diverticulitis was suspected based on the
findings of a second CT scan (Fig. 2), and emergent laparoscopy was
performed on day 16. The small intestine could be traced from the
ileocecal valve to the ligament of Treitz, and no MD was observed.
Thus, the patient was diagnosed with lymphadenitis, as an
inflammatory mass had been detected in the ileocecal region of the
mesentery. On the third postoperative day, a copious bloody fecal
discharge was observed, which continued for 3 days. Anemia
(hemoglobin: 7.5 g/dL) was detected by a laboratory test. Upper
gastrointestinal endoscopy and a small bowel follow-through
examination were performed, but the cause of the patient’s
bleeding could not be identified.

Thus, the patient was transferred to our hospital for further
investigation and to have his gastrointestinal bleeding treated. On
admission, he could not walk due to the effects of protracted bed
r the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. CT scan obtained on admission. A dilated intestinal structure (diameter: 6.5 � 4.2 cm) containing an enhanced layer was observed dorsal to the mesentery in the right lower
quadrant (red arrow).
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rest and long-term fasting. We did not observe any abdominal
tenderness or melena. We reviewed the imaging scans obtained at
the previous hospital. The CT scan performed at admission led us to
suspect diverticulitis or intussusception of an MD (Fig. 1). Further-
more, the CT scan performed after the patient had suffered severe
abdominal pain revealed that an intestinal structure in the right
lower quadrant had spread to the cranial quadrant and had pushed
the superior mesenteric artery aside (Fig. 2). Based on the patient’s
Fig. 2. CT scan obtained after the patient experienced abdominal pain. CT showed that
the intestinal structure in the right lower quadrant (from Fig. 1) had spread to the
cranial quadrant and pushed the superior mesenteric artery aside (yellow arrow).
CT findings, we suspected a paraduodenal hernia. However, a small
bowel follow-through examination performed after upper gastro-
intestinal endoscopy did not detect any findings that were indica-
tive of obstruction of the small intestine or MD. We suspected that
the inflammatory mass that had been detected in the ileocecal
region during the laparoscopic examination might have been the
intestinal structure observed on the abovementioned CT scan. As no
MD was detected during the laparoscopic examination, we
considered that it was possible that the intestine had become
incarcerated in a paraduodenal hernia, which had then reduced
spontaneously. We assumed that the patient only experienced
abdominal pain when the intestine was incarcerated.

The day after the patient was transferred to our hospital, an
emergent laparotomy was performed via an upper abdominal
transverse incision, which revealed a normal small intestine from
the ileocecal valve to the ligament of Treitz. No paraduodenal hernia
was observed. However, an inflammatory mass was observed in the
ileocecal region, and palpation confirmed that it was an entrapped
section of the intestine (Fig. 3A). Unfortunately, we could not
identify which portion of the intestine had become entrapped. The
ascending colon and the right side of the transverse colon were
mobilized by dissection, using a similar procedure to that used to
treat right hemicolectomy. The entrapped part of the intestine
appeared to be a section of the terminal ileum located in the
mesentery, and it had been incarcerated within the inferior ileo-
cecal fossa (Fig. 3B). The entrapped intestine could not be reduced
because it had perforated and adhered tightly to the surrounding
tissue. Therefore, we decided to resect the inflammatory mass by
ileocecal resection.

A subsequent examination of the resected specimen demon-
strated that the entrapped portion of the intestine was an MD
(approximately 10 cm long), which had been perforated at its base
(Fig. 4). The pathological findings of the resected specimen were
typical of an MD, e.g., it exhibited a five-layered intestinal structure.
Ectopic gastric mucosal tissue was also observed in the divertic-
ulum, which had led to the development of a deep ulcer near to the
base of the diverticulum and the subsequent perforation of the MD.
The MD was located immediately proximal to the ileocecal valve.
The MD was entrapped in a pericecal hernia, which is a rare type of
internal hernia, and the entrapped section had perforated.
Accordingly, the MD had also caused the patient’s gastrointestinal
bleeding. As only the MD was entrapped and had formed an
inflammatory mass in the right lower quadrant, the normal



Fig. 3. Operative findings. A) An inflammatory mass was located between the ileocecal region and the mesentery (blue circle). B) After mobilizing the right colon, an inflammatory
mass was observed on the dorsal side. The entrapped intestine had herniated into the inferior ileocecal recess.
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intestine could be traced from the ileocecal valve to the ligament of
Treitz.

The patient required total parenteral nutrition due to malnu-
trition caused by long-term fasting. On the fourth postoperative
day, a dirty drain discharge led us to suspect a minor intestinal leak,
although no additional contamination was observed. Therefore,
oral intake was initiated on postoperative day 10, along with a
rehabilitation program aimed at treating the patient’s muscular
atrophication. On postoperative day 21, the patient’s nutritional
status and his ability to perform activities of daily living had
recovered to pre-admission levels, and we began to discuss a
Fig. 4. The resected specimen. A) The resected specimen from the ileocecal lesion ➀ and ➁: t
valve. One was the terminal ileum, and the other was the orifice of the MD, which branched
the terminal ileum had been resected, it was found that the orifice of the MD was located w
entrapped intestinal structure seen on CT. The MD had perforated near to its base.
discharge schedule. However, strangulation of the intestine sud-
denly occurred, and laparotomy was performed. Adhesion between
the intestine and mesentery around the anastomosis appeared to
have caused the intestinal obstruction. The obstruction was
reduced, and the patient’s subsequent postoperative course was
uneventful. He was discharged on postoperative day 49.

2. Discussion

MD is one of the most common congenital anomalies of the
gastrointestinal tract, with an incidence of approximately 2e4%
he resection lines. B) After cutting the cecal wall, two holes were visible in the ileocecal
off from the intestine immediately proximal to the ileocecal valve. C) After the wall of
ithin 1 cm of the ileocecal valve. D) The 10-cm long MD seemed to correspond to the
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among the general population [1e5]. Although MD are asymp-
tomatic in most cases, complications develop in 4e6% of cases,
which can include obstruction, gastrointestinal bleeding, divertic-
ulitis, perforation, and tumors in adults. In children, bleeding is the
most common complication (accounting for 55.5% of complica-
tions), followed by obstruction (14.2%), perforation (9.5%),
diverticulitis (6.3%), and patent vitello-intestinal ducts (14.2%) [6].
Approximately 50e60% of pediatric patients who develop symp-
toms are <2-years-old, and such patients require emergency sur-
gery due to the life-threatening nature of MD complications.

The present case involved an unusual complication of MD and
included some rare characteristics. As a result, it was difficult to
obtain a correct diagnosis and to identify which portion of the
intestine had become entrapped.

The present case involved an MD that had become trapped in an
internal hernia, which is exceedingly rare [7e10]. Internal hernias
are defined as the protrusion of the bowel through a normal or
abnormal opening within the boundaries of the peritoneal cavity,
and they are detected in 0.2e0.9% of autopsies [10]. Pericecal her-
nias account for 10e15% of internal hernias and are the secondmost
common type of internal hernia after paraduodenal hernias. Peri-
cecal hernias are often classified into four subgroups according to
which paracecal fossa they are located in; i.e., the superior ileocecal
recess, inferior ileocecal recess, retrocecal recess, or paracolic sulci
[9,10]. The present case involved the herniation of an MD into the
inferior ileocecal recess, which is exceedingly rare (only one pre-
vious case has been reported [7]).

Littre hernias, which are defined as the protrusion of an MD
through a potential abdominal opening, are rare. Littre hernias are
reported to occur in 1e3% of patients with MD [11]. They can occur
at inguinal (50%); femoral (20%), umbilical (20%); and other
abdominal sites (10%), such as the foramen of Winslow [11]. MD
that become trapped in internal hernias at rare abdominal sites are
also referred to as Littre hernias.

In the present case, the MD was located in the terminal ileum,
approximately 1 cm away from the ileocecal valve. Two holes; i.e.,
the ileum and the orifice of the MD, were visible in the resected
specimen from the ileocecal valve (Fig. 4). Interestingly, MD are
typically located 30e90 cm from the ileocecal valve, although the
locations of MD vary considerably. In a previous study, the mean
distance from the MD to the ileocecal valve was 50.6 cm (range,
5e150 cm), and the distance between the two structures increased
with age (<2-years-old, 34.1 cm; 3e19-years-old, 45.9 cm;
>21-years-old, 66.6 cm) [4]. Furthermore, 72% of MD are located
within 46e91 cm of the ileocecal valve, and only 4% are located
within 15 cm of the ileocecal valve [5]. Therefore, MD that are
located in close proximity to the ileocecal valve are extremely rare.

In the present case, the MD appeared to be located on the
mesenteric side of the intestine. MD that arose in rare mesenteric
locations have been reported in 3 previous cases [12e14]. However,
none of the previous case reports offered satisfactory explanations
for the embryological development of suchMD. Embryologically, an
anti-mesenteric location is considered to be one of the character-
istics of MD. Thus, the authors considered that the present MD did
not actually arise at a mesenteric location.

To summarize the present case, it was considered that a 10 cm
portion of an MD, which was located in close proximity to the
ileocecal valve, had herniated into the inferior ileocecal recess from
the anti-mesenteric border of the ileum. Then, a deep ulcer caused
by the presence of ectopic gastric mucosal tissue had penetrated the
MD, and local peritonitis had developed. The patient’s clinical his-
tory and symptoms, e.g., severe abdominal pain that recurred after
the resumption of oral intake and anemia caused by copious bloody
stools, corresponded with the operative findings. Alternatively, the
MDmight have entered the retrocecal space because the cecumwas
not tightly fixed to the retroperitoneum. Then, after the MD had
been perforated by the deep ulcer the mesentery and retro-
peritoneum adhered to the MD due to localized inflammation. As a
result, the MD appeared to be an entrapped pericecal hernia and
formed an inflammatory mass. Three broadly accepted criteria for
identifying MD have been reported: (1) the diverticulum should be
located on the anti-mesenteric border of the ileum, proximal to the
ileocecal valve; (2) a separate blood supply should exist in the form
of a mesenteriolum; and (3) the diverticulum should contain all the
layers of the small intestine [5]. Two of the three criteria were
satisfied in the present case, but we did not detect a separate blood
supply for the MD, and the vitelline artery and mesodiverticular
band could not be identified due to inflammation and adhesion.

As the complications of MD vary, it is difficult to diagnose
complicated MD using conventional imaging techniques [15]. The
imaging findings (particularly the CT findings) of complicated MD
typically resemble those of paraduodenal hernias, and it can be
difficult to distinguish the MD in such cases, as was found in the
present case. Laparoscopy is recommended for diagnosing and
treating complicated MD [15]. Although we agree with this
recommendation, a laparoscopic examination did not result in a
definitive diagnosis in our case. In addition, the patient’s laparo-
scopic findings led us to doubt whether the inflammatory mass
contained an entrapped portion of the intestine. One of the limi-
tations of laparoscopic examinations is that internal hernias cannot
be reduced due to adhesion. However, a hybrid treatment involving
double-balloon enteroscopy and a surgical procedure has been
reported as a new strategy for treating small intestinal lesions,
including MD [16]. This technique might have provided important
information and prevented us from questioning whether the
intestine had actually been entrapped.

3. Conclusion

We have reported a rare case in which an MD became trapped
within a pericecal hernia (a Littre hernia). When an internal hernia
is suspected, a perforated MD must be considered.

Consent

Written informed consent for the publication of this case report
and the accompanying images was obtained from the patient’s next
of kin. A copy of the consent form is available upon request.
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