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Patient: Male, 18-year-old
Final Diagnosis: Bowel perforation ¢ Meckel’s diverticulum
Symptoms: Abdominal pain e peritonitis
Clinical Procedure: Bowel resection e diagnostic laparoscopy ¢ explorative laparatomy
Specialty: Pediatrics and Neonatology ¢ Surgery

Objective: Unusual clinical course

Background: The finding of pneumoperitoneum frequently leads to operative management for diagnosis and treatment. The
etiology of pneumoperitoneum includes perforated viscus, such as perforated peptic ulcers, small or large in-
testinal perforations, appendicitis, and complicated sigmoid diverticulitis. We describe the preoperative, intra-
operative, and postoperative course of a patient with perforated Meckel’s diverticulitis presenting with pneu-
moperitoneum. This unusual presenting finding highlights that Meckel’s diverticulum should be included in
the differential diagnosis in adolescents and young adults presenting with pneumoperitoneum.

Case Report: We describe a case of an 18-year-old male who presented with 1 day of abdominal pain, found to have pneu-
moperitoneum during workup, attributed to perforated Meckel’s diverticulum. CT scans of the abdomen and
pelvis were performed, confirming pneumoperitoneum, an inflamed segment of distal ileum, and a non-visu-
alized appendix, which made the diagnosis difficult. Perforated Meckel’s diverticulum, likely due to infection,
was confirmed by diagnostic laparoscopy. The Meckel’s diverticulum was then exteriorized and removed by
segmental small bowel resection with primary anastomosis. The final pathology report confirmed perforated
Meckel’s diverticulum with gastric oxyntic-type mucosa.

Conclusions: This case illustrates an uncommon presentation of Meckel’s diverticulum in an adolescent with pneumoperi-
toneum. Pneumoperitoneum requires broadening the diagnosis to include other causes, including Meckel’s di-
verticulum, especially in the setting of an acute abdomen. This case highlights that a high index of suspicion
should be kept for Meckel’s diverticulum, even in adolescents and young adults with pneumoperitoneum.
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Introduction

Meckel’s diverticulum is a congenital anomaly that occurs in
the gastrointestinal tract in about 2% of the population [1,2].
Symptoms can include sudden-onset pain, nausea, vomiting,
abdominal tenderness, peritoneal signs, and leukocytosis [3].
Diagnostic workup can reveal non-specific inflammation in the
small bowel on radiographic imaging, and technetium-99m
pertechnetate nuclear scans (Meckel’s scans) can be helpful
in diagnosis if gastrointestinal bleeding is present. Meckel’s
diverticulum is commonly silent and rarely presents with
symptoms [3]. The lifetime risk of complications, such as di-
verticulitis, intussusception, intestinal obstruction, bleeding,
and perforation, from Meckel’s diverticulum arises in about
4-6% of people, with increased prevalence under 10 years of
age [1,4-7]. The prevalence of symptomatic Meckel’s divertic-
ulum is 25-50% in children less than 10 years of age [8-11].
Complications from Meckel’s diverticulum in adolescence can
mimic other presentations such as inflammatory bowel dis-
ease (IBD), appendicitis, and bowel obstruction [6]. Meckel’s
diverticulum is often diagnosed during surgery and is treated
with diverticulectomy or segmental small bowel resection, de-
pending on the size of the base and severity of bowel inflam-
mation. We describe a case of perforated Meckel’s diverticuli-
tis in an adolescent who presented with pneumoperitoneum.

Case Report

An 18-year-old male with no significant medical history pre-
sented with 1 day of acute-onset, severe periumbilical pain.
He initially presented to an outside hospital, where a comput-
ed tomography (CT) scan was obtained showing pneumoperi-
toneum and small bowel enteritis in the mid-abdomen. On
the same day, he presented to our emergency room report-
ing non-bilious non-bloody emesis following the onset of pain
and worsening pain during the car ride to our emergency de-
partment. He denied weight loss, fever, chest pain, shortness
of breath, diarrhea, constipation, melena, hematochezia, he-
maturia, joint pain, and/or skin changes. He had no history of
previous endoscopy or colonoscopy and no history of similar
symptoms in the past. At the time of presentation, his vital
signs were significant for intermittent tachycardia to the 120s.
On physical exam, the patient had periumbilical tenderness
with rebound tenderness and guarding. Pertinent laboratory
values were a white blood cell count of 20.4, neutrophilia of
87%, and anemia with a hemoglobin of 10.7. An upright chest
and abdominal X-ray demonstrated a non-obstructive bow-
el gas pattern (Figure 1). A left lateral decubitus film showed
small foci of gas above the liver, concerning for free air ver-
sus bowel gas (Figure 2). As images from the outside hospital
were unavailable, a repeat CT scan of the abdomen and pelvis
with oral and intravenous contrast was performed, confirming
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Figure 1. Normal chest X-ray with non-obstructive bowel gas
pattern.

Figure 2. Left lateral decubitus abdominal X-ray showing small
foci of gas above the liver, concerning for free air
versus bowel gas.

pneumoperitoneum, an inflamed segment of distal ileum, and
a non-visualized appendix (Figures 3-5). The differential diag-
nosis from the scan included perforated viscus, possibly from
the appendix or small intestine.
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Figure 3. Coronal CT scan of abdomen and pelvis with
pneumoperitoneum. Foci of free air noted by green
arrows.

The patient was taken for emergency operative exploration.
Diagnostic laparoscopy was performed first and revealed a
moderate amount of murky fluid and fibrinous exudate in the
abdomen, especially in the right paracolic gutter, pelvis, and
perihepatic region. The cecum was identified in the right low-
er quadrant of the abdomen and the appendix appeared nor-
mal (Figure 6). The small intestine was then carefully examined
beginning at the ileocecal valve and run proximally until an in-
flamed segment of ileum was encountered, covered by omen-
tum. The omentum was carefully peeled off, revealing the in-
testinal perforation. The exact distance from the terminal ileum
was not measured at the time; however, it was within 60 cm
of the ileocecal valve. Spillage was controlled and this segment
was exteriorized through an infraumbilical midline incision. Upon
further evaluation, it was noted to be a wide-based, perforated
Meckel’s diverticulum (Figure 7). The cause of the perforation
was likely infection causing Meckel’s diverticulitis. A segmental
resection and stapled primary anastomosis were performed. The
abdomen was irrigated with normal saline and closed.

Intravenous Zosyn was continued postoperatively during the
hospital stay until discharge. After bowel function returned
postoperatively, diet was slowly advanced. On postoperative
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Figure 4. Coronal CT scan of abdomen and pelvis with inflamed
segment of distal ileum noted by green arrow. No
visualized appendix on coronal images.

Figure 5. Axial CT scan of abdomen and pelvis with inflamed
segment of distal ileum noted by green arrow. No
visualized appendix on axial images.

day (POD) 6, the patient had decreased oral intake, profuse
diarrhea, and recurrent abdominal pain. A CT scan of the ab-
domen and pelvis showed a complex 9x5 cm fluid collection
extending to a small collection in the upper pelvis (Figure 8).
This was treated with percutaneous drainage by intervention-
al radiology (IR), with significant improvement. On POD 9, the
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Figure 7. Intraoperative photo showing wide-based, perforated
Meckel’s diverticulum.

Figure 8. Axial CT scan of abdomen and pelvis showing a
complex 9x5 cm fluid collection, noted by green arrow,
extending to a small collection in the upper pelvis.

patient was tolerating regular diet, with minimal output from
the IR drain and it was removed. He was discharged on oral
Cefuroxime and Flagy!l for an additional 7 days. The final pa-
thology report confirmed a perforated Meckel’s diverticulum
with gastric oxyntic-type mucosa and acute and chronic inflam-
mation. He followed at our office after 1 month with no acute
complications or problems since hospital discharge.
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Figure 6. Intraoperative photo showing
normal appendix during diagnostic
laparoscopy.

Discussion

The case presented describes an unusual presentation of
Meckel’s diverticulum in an adolescent that was successfully
treated with a laparoscopic-assisted segmental small bowel
resection and primary anastomosis. Meckel’s diverticulum is
usually asymptomatic or incidentally found. When a patient is
symptomatic, it should be included in the differential diagno-
sis in the setting of pneumoperitoneum without clear etiolo-
gy [12]. Meckel’s diverticulitis presenting as pneumoperitone-
um in adolescents is rare, which makes this case an uncommon
presentation and should remind clinicians to include it in the
differential diagnosis. In contrast to our patient, complicated
Meckel’s diverticulum can present with neoplasm, small bowel
obstruction, and bleeding [7,13]. Additionally, Meckel’s divertic-
ulitis without perforation can occur, but is not common in this
age group. Rarely, Meckel’s diverticulum can present with per-
foration and pneumoperitoneum [13]. Our patient was an ad-
olescent, which is an uncommon age for complicated Meckel’s
diverticulitis because 25-50% of symptomatic Meckel’s diver-
ticulum cases present before 10 years of age, with decreasing
incidence as age increases [7,14]. The literature includes some
rare cases of perforated Meckel’s diverticulum in adults; how-
ever, the frequency of perforation and imaging finding pneu-
moperitoneum in adolescents is low [7,13,15].

Our patient was 18 years old and presented with acute-onset
pain, peritoneal signs on examination, and pneumoperitone-
um. The etiology of the pneumoperitoneum was in question be-
cause of the non-visualized appendix and small bowel inflam-
mation. IBD with perforation was considered due to small bowel
inflammation; however, the patient was previously healthy
with no symptoms related to IBD, and no family history, prior
to presentation. Perforated appendicitis was also considered
because there was significant inflammation in the right lower
quadrant of the abdomen on CT scan and a non-visualized ap-
pendix. This inflammatory process on CT scan could have been
caused by a reactive process from perforated appendicitis or
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from IBD. Since the patient was hemodynamically stable and
abdominal distension was minimal, a diagnostic laparoscopy
was performed first, which confirmed hollow viscus perfora-
tion. The decision to perform a segmental resection was based
on the finding of a wide-based, perforated Meckel’s diverticu-
lum. Our patient’s presentation was uncommon because most
presentations of complicated Meckel’s diverticulum occur in
younger age groups. The usual presentations of complicated
Meckel’s diverticulum that our patient had included acute-on-
set abdominal pain, emesis, and the finding of small bowel in-
flammation on CT scan. Pneumoperitoneum is a rare present-
ing finding of Meckel’s diverticulitis, especially in patients with
a non-visualized appendix and no history of IBD symptoms.

Conclusions

In summary, this case illustrates an unusual presentation of
Meckel’s diverticulum in an adolescent with pneumoperitone-
um as opposed to Meckel’s diverticulitis without perforation,
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bleeding, intussusception, obstruction, or isolated abdomi-
nal pain, which are more common presenting symptoms and
findings. Pneumoperitoneum on imaging requires broadening
the diagnosis to include other causes including Meckel’s diver-
ticulum, especially in the setting of an acute abdomen. This
case shows that a high index of suspicion should be kept for
Meckel’s diverticulitis, even in adolescents and young adults
with pneumoperitoneum.
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