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Introduction: Complications due to small bowel non-Meckel's diverticulosis is an uncommon clinical scenario
encountered in clinical practice. A diverticulum in the ileum is rare among the locations of the diverticulum in
the small intestine. We describe an unusual case of ileal diverticular perforation presenting as an acute abdomen.
Case presentation and management: A 74-year-old male presented with septic shock and localized peritonitis in
right lower abdomen. Preoperative imaging and intraoperative findings were consistent with terminal ileal
diverticular perforation for which right hemicolectomy was done.

Conclusion: Small bowel diverticulosis was usually asymptomatic, though it can rarely present with acute
abdominal emergencies. Computed tomogram of the abdomen, Barium meal follow-through, capsule endoscopy,
CT enteroclysis can be used to diagnose small bowel diverticulosis. Although the incidence of small bowel
diverticulosis is low, small bowel diverticulitis should be included in the differential diagnosis if an inflammatory
mass involving the small bowel is demonstrated on CT. Patients with localized and self-limited inflammation
without free perforation in imaging can be treated conservatively with parenteral antibiotics and close moni-
toring approach. Surgical intervention is usually required for complicated acute presentations and those with
refractory symptoms. A high index of suspicion of complicated small bowel diverticulosis should be in the cli-
nician's mind when dealing with acute small bowel emergencies especially in elderly patients.

1. Introduction the diverticulum in the small intestine. Here we describe the presenta-

tion, diagnosis and management of an ileal diverticular perforation in

The incidence of non-Meckel small bowel diverticulosis is rare which
occurs in <1% of the general population and the highest incidence is
noted in the elderly patients during the sixth and seventh decade of life.
0.3-1.3% of small bowel diverticula was seen in autopsy cases and small
intestine contrast studies pick up diverticulum in 0.5-1.9% of the pop-
ulation [1,2]. Incidence has been seen to be more in men (58%) than
women (42%) [3]. Diverticulum in the duodenum is the commonest site
followed by jejunum and rarely in ileum. The diagnosis of small bowel
diverticular disease is largely made by imaging studies as an incidental
finding. Computed tomogram of the abdomen, Barium meal follow-
through, capsule endoscopy, CT enteroclysis can be used to diagnose
small bowel diverticulosis.

Small bowel diverticulosis was usually asymptomatic, though it can
rarely present with nonspecific symptoms like diarrhea, malabsorption,
chronic abdominal pain and bloating. In acute scenarios, they can pre-
sent with hemorrhage, perforation, diverticulitis and rarely as intestinal
obstruction. A diverticulum in the ileum is rare among the locations of
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our academic institution.
This case report has been reported in accordance with the SCARE
Criteria [4].

2. Case presentation

A 74-year-old gentleman presented to our emergency department
with five days' history of fever, chills and progressive abdominal
distension with no history of diarrhea or vomiting. His past medical
history included hypertension for which he was on medications. On
examination he was clinically dehydrated. Initial vitals showed a tem-
perature of 39.7 °C, heart rate of 94/min and blood pressure of 98/70
mmHg. The abdomen was distended and tender in the right iliac fossa
and suprapubic regions with localized guarding.

Blood investigation revealed hemoglobin 14 g/dL, leukocytosis
(16,500 cells/mm®), neutrophils 14.36 x 10°/L, lymphocytes 6.1 x 10°/
L and C-reactive protein (CRP) 256 mg/dL. A renal panel showed signs
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of mild acute kidney injury: creatinine 120 mmol/L and estimated
glomerular filtration rate (eGFR) 75 ml/min/ 1.73m? from his previous
baseline value of 90 ml/min/1.73m2 No significant pathology was
found on the chest X-ray and abdomen X-ray showed dilated small bowel
loops.

Broad-spectrum antibiotics (ceftriaxone and metronidazole) were
started along with intravenous paracetamol and metoclopramide. The
patient was adequately resuscitated and because of the clinical suspicion
of septic shock, he was subjected to a computed tomogram of his
abdomen and pelvis which revealed inflammatory changes in the right
iliac fossa with the presence of extra-luminal gas locules [Fig. 1]. The
inflammatory changes were mostly centered along the mesenteric
border of the terminal ileum with a focal outpouching seen in close
relationship to the gas locules with an intraluminal hyperdensity
(fecolith) at the base [Figs. 2,3].

Given presenting symptoms of septic shock, the patient was coun-
seled and consented for emergency surgery. On diagnostic laparoscopy,
inflammatory soft adhesions of the small bowel and omentum were seen
in the right iliac fossa region. Adhesions was released. Compatible with
the CT findings, a perforated terminal ileum diverticulum was seen
around 5 cm from ileocecal junction with an exposed fecolith along the
mesenteric border with a localized abscess cavity [Fig. 4]. The rest of the
gastrointestinal tract was normal.

The abscess was drained and because of the anatomical location of
the perforated diverticulum, Laparoscopic assisted right hemicolectomy
was performed. Medial to lateral approach was done to secure the
ileocolic vessels. This was followed by lateral mobilization of terminal
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ileum, right colon and hepatic flexure. After completion of right hemi-
colectomy and resection, anastomosis (terminal ileum to transverse
colon) was done. The resected specimen is shown in Fig. 5.

Post-operatively he was started on early feeds and mobilized with
active physiotherapy. He was discharged home well on fourth post-
operative day. Histology of the resected specimen showed acute termi-
nal ileum diverticulitis with perforation and abscess.

3. Discussion

Non-Meckel Diverticular disease of the small bowel is rare and has a
prevalence of approximately 1% of the general population [5]. 0.3-1.3%
of small bowel diverticula was seen in autopsy cases and small intestine
contrast studies pick up diverticulum in 0.5-1.9% of the population
[1,2]. Incidence has been seen to be more in men (58%) than women
(42%) [3]. The highest incidence is in the elderly occurring during the
sixth and seventh decade of life.

Diverticulosis of duodenum region is the common site among small
bowel diverticulum with variable prevalence (range from 11 to 31%) in
different studies. The incidence in upper barium studies is 0.16 to 6%
and in ERCP studies is 9-23% [6]. Majority of duodenal diverticulum are
diagnosed incidentally during endoscopic or imaging studies. Compli-
cations due to duodenal diverticula were rare (1-5%) which includes
hemorrhage, diverticulitis, cholangitis and in rare cases perforation.

Jejunal and ileum diverticula are less common with the incidence of
jejuno-ileal diverticulum in imaging studies is 0.07-1.0% and in au-
topsies is 0.07-0.8% [7,8]. Among the jejuno-ileal site, proximal
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Fig. 1. Extra luminal gas locules along mesenteric border with perforated ileal diverticulum.
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Fig. 2. Ileal diverticulum with fecolith occupying the lumen.
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Fig. 3. Focal outpouching along the terminal ileum.
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Fig. 5. Right Hemicolectomy specimen showing perforated terminal ileal diverticulum.

jejunum (75%) is the most common site followed by distal jejunum
(20%) and then ileum (5%).

In our case, we encountered ileal diverticular perforation which is an
uncommon presentation. Its medial perforation into the mesentry has
probably accounted for his relative delayed presentation with favorable

clinical outcome.

Most of the cases were asymptomatic. The remaining patients had
symptoms of diarrhea, malabsorption, chronic abdominal pain and
bloating. In acute scenarios (10-15% of cases), they can present with
hemorrhage, perforations, diverticulitis and rarely as intestinal
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obstruction [9]. A possible association of jejunal diverticula with
collagen vascular disorders such as Raynaud's phenomenon and sys-
temic sclerosis was documented in case studies [6].

Non-Meckel Small bowel diverticulum in the majority are false
diverticulum as they lack muscular wall present in true diverticulum
such as Meckel's diverticulum. The cause for small bowel diverticulosis
is likely a motor dysfunction of myenteric plexus or smooth muscle fi-
bers which results in disordered contraction [10] and increased intra-
luminal pressure and causes herniation along the area where the vasa
recta blood vessels and nerves penetrate the mesentery area [11]. The
predominance of jejunal diverticulum is attributed to the greater
diameter of the penetrating jejunal arteries. The base of diverticula may
contain ectopic gastric or pancreatic tissue which may be the cause for
ulceration. Patients with ileal diverticulosis are more likely to develop
complications such as perforation and diverticulitis than jejunal and
duodenal diverticulosis.

The diagnosis of small bowel diverticular disease is largely made by
imaging. Computed tomogram (CT) of the abdomen, Barium meal
follow-through, capsule endoscopy, CT enteroclysis can be used to di-
agnose small bowel diverticulosis. In an acute presentation, CT finding
includes of bowel wall thickening with smooth margins, mesenteric
edema and inflammation, extraluminal free air and fluid collection
around diverticula [12]. Pre-operative diagnosis by enteroclysis was
possible in majority of patients with chronic symptoms. Lesions that
presents as hemorrhage can be diagnosed by either Technetium-99 m
bleeding scan or by arteriography when the bleeding rate is in the range
of 0.1-0.5 ml/min and 0.5-1 ml/min respectively [13]. Capsule endos-
copy has a role in the diagnosis of small bowel diverticulosis but it has
limited value in acute abdominal presentations including obstruction
and patients with motility disorders.

Complications of small bowel diverticulosis occur in 10-15% of
cases. Acute complications include diverticulitis, hemorrhage, perfora-
tion, mechanical obstruction and fistula formation. Chronic complica-
tions include low-grade gastrointestinal hemorrhage, blind loop
syndrome, megaloblastic anemia, functional pseudo-obstruction and
steatorrhea [14]. Differential diagnosis in acute presentations includes
perforated small bowel neoplasm, foreign body perforation, small bowel
ulcerations due to NSAID use, Crohn's small bowel disease [15].

For asymptomatic presentation of cases, conservative management
and follow-up are adequate. However, surgical treatment is recom-
mended for incidental large diverticulum with dilated hypertrophied
bowel loops that represent a progressive form of the disease. When
presented with acute complications, surgical intervention is usually
needed. Segmental resection and end to end anastomosis is the preferred
treatment of choice [16], whereas simple closure of perforation site and
other conservative measures causes greater mortality and morbidity
[25-50%]. However, patients with localized and self-limited inflam-
mation without free perforation in imaging can be treated conserva-
tively with parenteral antibiotics and close monitoring approach.

4. Conclusion

The incidence of non-Meckel small bowel diverticulosis is rare which
occurs in <1% of the patients. Duodenum is the commonest site fol-
lowed by jejunum and rarely in ileum. Ileal perforation due to diver-
ticulum is rare in clinical practice and hence demands reporting. Most of
those diverticulosis was asymptomatic. Some patients can present with
nonspecific symptoms like diarrhea, malabsorption, chronic abdominal
pain and bloating. Acute complications related to small bowel diver-
ticulosis were rare. Computed tomogram (CT) of abdomen, Barium meal
follow-through, capsule endoscopy, CT enteroclysis can be used to di-
agnose small bowel diverticulosis. Patients with localized and self-
limited inflammation without free perforation in imaging can be
treated conservatively with parenteral antibiotics and close monitoring
approach. Surgical intervention is usually required for complicated
acute presentations and those with refractory symptoms. Although the
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incidence of small bowel diverticulosis is low, it needs to be considered
in the clinician's mind to avoid misdiagnosis.
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