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(Abstract \

Background: Meckel’s diverticulum is a true diverticulum consisting of a 3-layered outpouching of
the bowel wall along the antimesenteric border. It is a remnant of the omphalomesenteric duct and
the most common congenital gastrointestinal disorder. It has a male predilection and remains
asymptomatic in the majority of cases. It constitutes a diagnostic challenge to physicians, as it can
present with gastrointestinal bleeding in the pediatric population, and as an intestinal obstruction in
adults. While the management of an asymptomatic Meckel’s diverticulum is on a case-by-case basis,
when symptomatic, prompt surgical intervention is necessary, and a laparoscopic approach allows
both in-situ diagnosis and treatment.

Case Report: A 23-year-old previously healthy female patient, presented with diffuse abdominal pain,
vomiting, and obstipation. Abdominal X-Ray and abdominopelvic Computed Tomography showed
an intra-abdominal inflammatory process and evidence of bowel obstruction but were not conclusive.
The patient was admitted to the hospital for management, and on the third day of hospitalization
physical examination showed abdominal guarding suggestive of peritonitis. An urgent exploratory
laparotomy identified a Meckel’s Diverticulum obstructed with phytobezoar grape seeds, and an
inflamed and perforated bowel wall, with adhesive bands to proximal small bowel loops, necrosis,
and resultant small bowel obstruction. We resected the Meckel’s diverticulum and the necrotic bowel
and performed an end-to-end primary anastomosis of the small bowel. The postoperative course
was uneventful, and the patient was discharged on the fourth postoperative day.

Conclusion: The diagnosis of Meckel’s diverticulum remains a challenge as it has a myriad of clinical
presentation and radiological imaging sometimes fails to provide a definite diagnosis. It must be
systematically included in the differential diagnosis of small bowel obstruction in adult patients, as it
requires prompt surgical intervention for both diagnosis and treatment.

Keywords: Meckel’s diverticulum, small bowel obstruction, meckel’s diverticulitis, perforation,
\diverticulitis, phytobezoar, diagnostic challenge, case report )
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Background

Meckel’s diverticulum (MD) is the most frequent
gastrointestinal (Gl) congenital disorder, with an
incidence rate of 1-4% [1]. It is famous for the
“rule of 2s”: presenting mostly under the age of 2,
within 2 feet from the ileocecal valve, occurring in
males twice more than in females, and affecting
2% of the general population [1]. It is a true
antimesenteric diverticulum comprised of the 3
layers of a normal intestinal wall. It occurs due to
the persistence of  the embryologic
omphalomesenteric duct and has its innate blood
supply by the omphalomesenteric artery.
Knowing it is mostly asymptomatic in adults, MD
can present, when complicated, with non-specific
signs and symptoms mimicking other visceral
abnormalities such as appendicitis and
inflammatory diseases [1, 2]. Patients seeking
medical attention are most commonly below the
age of 10 and usually present with gastrointestinal
bleeding, while adults present mainly with
symptoms of intestinal obstruction [3].

Although rare, the most common cause of MD-
induced obstruction is intussusception and
volvulus. Phytobezoars are even rarer as a cause
of MD-induced bowel obstruction [4]. Other
uncommon complications in adults include
inflammation or diverticulitis with perforation,
neoplasm formation, and fistulas [3]. To this day,
MD remains a diagnostic challenge. Various types
of imaging techniques have been used to detect
it preoperatively, however, they often fail and
surgical exploration remains a means of definitive
diagnosis and treatment [5, 6]. We present the
case of a young female patient diagnosed, intra-
operatively, with Meckel's diverticulitis caused by
grape seeds phytobezoar, leading to perforation
and subsequent small bowel obstruction by
inflammatory adhesions.

Case Presentation

A previously healthy 23-year-old female patient,
with no previous surgical procedures, presented
with a 4-day history of diffuse pain in her
abdomen. She described her pain as sudden in
onset, diffuse, intermittent, and colicky, with an
intensity of 5/10, and reported obstipation, and
many episodes of non-bilious, non-feculent
vomiting. She denied any weight loss. She
looked ill and weak, had a BMI of 22.5 kg/m?, with
a weight of 56.3 Kg and a height of 158 cm. The
abdominal examination showed a soft but
distended and diffusely tender abdomen with
hyperresonance. A digital rectal exam showed an
empty rectum with no gross evidence of lower
gastrointestinal bleeding. She was
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hemodynamically stable and afebrile, with normal
hemoglobin, creatinine, electrolytes, and no
leukocytosis.

An upright plain kidney, ureter, and bladder (KUB)
X-ray showed several air-fluid levels, distended
small bowels, and an absence of air in the rectum
(Fig.1). An urgent abdominopelvic computed
tomography (CT) scan with an intravenous (IV)
and per-os (PO) contrast showed a distended
small bowel and stomach, with multiple air-fluid
levels and a transition point at the level of the
small bowel. There was also intestinal wall
thickening along with fat stranding around an
intestinal loop, as well as fluid in the Douglas
pouch (Fig. 2-3). The appendix was normal.

Figure 1: KUB showing several air-fluid levels, distended
small bowels, and an absence of air in the rectum

We placed a nasogastric tube for decompression
and drainage and started the patient on broad-
spectrum antibiotics (piperacillin/tazobactam 4.5
grams given intravenously every 6 hours and
metronidazole 500 milligrams intravenously every
8 hours) for her unknown abdominal inflammatory
process. On the second day, we consulted a
gastroenterologist who recommended a
colonoscopy to rule out inflammatory bowel
disease. The colonoscopy showed no significant
findings. On her third hospitalization day, the
patient’s status deteriorated. Her laboratory
analysis was significant for leukocytosis, and her
physical examination revealed diffuse abdominal
guarding, suggestive of peritonitis. She remained
hemodynamically stable, but we opted for urgent
exploratory laparotomy. With the patient in a
supine position, we performed a




midline xiphopubic laparotomy that revealed an
abdomen full of purulent material and fibrous
adhesions. Exploration showed a collection of
inflamed tissue pulling the ileal loop to the anterior
abdominal wall. Dissection of this collection
showed a perforated 8.5 cm MD containing a
phytobezoar, in which we identified undigested
grape seeds. This MD had resulted in small bowel
obstruction with necrosis of the proximal 50 cm
segment of bowels (Fig. 3).

Figure 2: Abdominopelvic CT scan showing the distended
stomach (blue arrow) and small bowels (red arrow)

We resected the necrotic ileal loop with a 45 mm
Endo GIA and performed a side-to-side primary
anastomosis. We copiously irrigated the cavity
with normal saline and placed a Pezzer catheter
in the pouch of Douglas. We closed the wound
layer by layer and did a wound dressing using a
4x4 inch gauze. We tagged the specimens (Fig. 4)
and sent them to pathology for gross and
microscopic evaluation. Histopathology showed
a neutrophilic inflammatory reaction causing
necrosis on the bowel segment and a Meckel's
diverticulum with eroded intestinal mucosa
containing grape seeds. The patient had a
smooth postoperative course and returned home
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on day 4 post-operation, after tolerating a soft
diet.

Figure 3: Abdominopelvic CT scan with IV and PO contrast
showing a normal aerated appendix (red arrow) and an
inflamed bowel loop with fat stranding and marked
inflammation of the bowel walls (blue arrow).

—

Figure 4: An intraoperative/y taken photograph of the
inflamed Meckel's Diverticulum (red arrow) affecting a

distant small bowel loop




Figure 5: Specimens sent to pathology (a) the stapled
resection of the Meckel's Diverticulum with Grape seeds
inside (green arrow) and (b) the resected small bowel
segment (red arrow).

Discussion

Meckel's Diverticulum was named by Dr. Johann
Friedrich Meckel in 1809 and described in 1958
by Dr. Fabricius Hildanus [1]. To this day, MD
remains a challenging medical diagnosis due to
its nonspecific symptomatology, which, in 5 to
17% of cases, depends on the developed
complications [7]. These complications mostly
occur in patients younger than 10 years old
(40%), and decrease with age, reaching 0% at 76
years old [4]. Male patients have a higher
complication rate than females. In adults,
intestinal obstruction accounts for up to 50% of
the complications and is mainly due to
intussusception, with the MD serving as a lead
point for intestinal telescoping [3]. Additional
uncommon causes of obstruction include
volvulus secondary to umbilical fibrous bands,
diverticular strictures, Litter’'s hernia, and
inflammatory adhesions. Besides obstruction,
another complication is the inflammation of the
diverticula, or Meckel’s diverticulitis, which
resembles, in its presentation and
pathophysiology, acute appendicitis, rendering a
definite diagnosis challenging without direct
surgical examination [3].

Uncommon complications in adults include
hemorrhage, perforation, and rarely, fistula
formation and malignant transformation [3]. In
pediatric populations, the most common
complication is hemorrhage (50%). It presents as
lower Gl bleeding and is frequently due to
heterotopic mucosa, which is, in 90% of the
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cases, ectopic gastric tissue without Helicobacter
pylori infection [2, 3]. It is relatively uncommon to
have several complications occurring together
including Meckel’s diverticulitis, perforation, and
Small Bowel Obstruction (SBO) due to the
inflammatory process, as was the case in our
patient. Furthermore, diverticulitis mostly occurs
due to the acidic secretions of the ectopic gastric
mucosa rather than due to enterocoliths, tumors,
or foreign bodies that obliterate the diverticulum
and result in inflammation, necrosis, and
perforation [3, 6]. Enterocolith formation as in our
patient is only seen in 3-10% of MDs [6].

Only one similar case to ours was reported in the
literature in 1958, making grape seeds a very rare
cause of MD obstruction, diverticulitis, and
perforation [8]. However, despite popular belief,
seeds are not associated with an increased risk
of diverticulitis and perforation [9]. Risk factors
such as delayed gastric emptying, malabsorption,
and consumption of high fiber diet are well known
for the development of phytobezoars in adults. [8]

The diagnosis of MD remains challenging for
radiologists. Unfortunately, less than 10% of
symptomatic cases of MD are preoperatively
identified [10]. Conventional radiography is of
limited value and may be limited to signs of bowel
obstruction, air-fluid level in the diverticulum, or
air under the diaphragm. Sometimes, it can show
the enterocolith. Small bowel contrast studies
have variable value in terms of MD diagnosis.
These contrast studies may show the classical
appearance of the antimesenteric diverticulum,
along with the irregularity of the mucosa inside
the diverticulum in cases of gastric ectopic
mucosa or intra-diverticular hemorrhage. In such
studies, enteroclysis small bowel enema is more
sensitive than traditional barium swallow.
Ultrasound and conventional CT scans for the
abdomen and pelvis are not the best options for
MD diagnosis, and their importance is limited to
complicated MD. Ultrasound can show a blind
end sac at the right lower abdominal quadrant,
irregular ectopic gastric mucosa, if present, and
enterocoliths leading to shadowing during the
sonographic examination. CT-scan can localize
the enterocoliths, position them relative to the
ileocecal valve, and rule out appendicitis. CT with
enteroclysis has an added value over the
conventional CT scan by showing the MD lumen
and mucosa. Mesenteric angiography can show
two entities, the extravasation of contrast material
through a bleeding MD, and/or the abnormally
patent omphalomesenteric artery in cases of non-
bleeding MD. 99mTc-Na-pertechnetate
scintigraphy has an advantage in detecting MD
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that has ectopic gastric mucosa in 15-50%; its
sensitivity is higher in pediatric populations (85%)
than in adult populations (58%). The emerging
technology of Wireless capsule endoscopy can
allow us to see the MD hemorrhage that can be
missed in scintigraphy and angiography, leading
to a higher diagnostic yield and promising
outcomes [6, 11].

With a complication rate reaching 6%, the
management of incidental MD remains
debatable. Resection of an uncomplicated MD is
recommended in the presence of any of the
following criteria: 1) age younger than 50 years, 2)
narrow-based diverticula with a diverticular
length more than 2 cm, 3) Presence of a fibrous
band between the diverticulum and the umbilicus,
and 4) Presence of ectopic gastric tissue with the
diverticulum. All these criteria dramatically
increase the risk of complications [2, 12]. If one
criterion is present, the rate of complication is
17.2%, increasing to 25.3% if a second one is
added, to 42% if a third one is present, and
reaching 70% if all four are present [12].

A laparoscopic approach is preferred over an
open laparotomy as it allows for a complete
diagnostic evaluation and carries a lower
morbidity and mortality rates [5]. Surgical
techniques include simple stapled transverse
diverticulectomy for non-bleeding MD longer than
two centimeters; wedge-shaped resection for
broad-based non-bleeding MD and segmental
bowel resection in cases of a bleeding MD, a
wide-based MD with ectopic mucosa, an
inflamed or perforated base, and/or MD
malignancy. It is important to confirm the
complete resection of malignancy or residual
ectopic tissue by frozen sections since this
ectopic tissue is a hotspot carrying 70 times more
risk to cancer. Finally, small bowel running is
important in cases of complicated MD, especially
if the appendix is normal [1, 7, 13, 14].

This was the case of a young female patient with
an obstructed and inflamed MD leading to
perforation and SBO due to an inflammatory
adhesive process. It was successfully treated
with laparotomy, simple-stapled diverticulectomy
technique because of a longer than 2 cm MD
without pathologic base, and with distant small
bowel segmental resection due to inflammation
and necrosis secondary to the MD inflammatory
process. Surprisingly, grape seeds acting as
phytobezoars were seen upon emptying the MD,
thus resulting in this pathologic picture, making it
the second reported case of its type in English
literature [8].
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Conclusion

Leading the congenital gastroenterology
malformations, MD is an interesting and
challenging finding for pediatric surgeons,
general surgeons, and radiologists. It can mimic
many abdominal pathologies, and differentiation
is rarely successful preoperatively. Every imaging
diagnostic technique has a given value, with
scintigraphy being the best in most cases. Due to
its complication rate which decreases with age,
incidental MD can be resected on a case-by-case
basis, however, symptomatic and complicated
MDs must always be excised. Different surgical
techniques are present depending on the given
scenario, and laparoscopy is playing a chief role.
Therefore, a higher level of suspicion for MD
diagnosis and better implementation of
diagnostic techniques must be considered.
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