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Case 86: Meckel Diverticulum with Massive

Bleeding'

HISTORY

A 17-year-old athletic boy presented with a history of acute
onset of massive hematochezia resulting in syncope. He un-
derwent multiple blood transfusions and endoscopic examina-
tion of the upper and lower gastrointestinal tract, with no
success in finding the source of bleeding. At the time of ad-
mission, the patient had a hemoglobin level of 10 g/dL and a
hematocrit level of 30% (0.30), with a white blood cell count of
2200/uL (2.2 X 10°/L) and a platelet count of 128 000 X 10° L
(128 000 x 10°/L). International normalization ratio was 1.2
(normal range, 0.9-1.0), and partial prothrombin time was 25
seconds (normal range, 20-35 seconds). Physical examination
findings were unremarkable, and the abdomen was soft, non-
tender, and nondistended. Computed tomographic (CT) scans
of the abdomen and pelvis were obtained shortly after admis-
sion. CT was immediately followed by technetium 99m
(°°™Tc) pertechnetate scintigraphy.

IMAGING FINDINGS

A helical CT scan (Fig 1) with 5-mm sections of the abdomen
and pelvis was obtained after administration of oral and intra-
venous contrast agents and shows a tubular structure with
central hypodensity communicating with the small bowel
above the bladder. This was thought to represent blood within
a Meckel diverticulum.

Scintigraphy (Fig 2) was performed with 14 mCi (518 MBq)
of ?°™Tc sodium pertechnetate administered intravenously.
These scintigraphic images revealed a focal area of persistent

Part one of this case appeared 4 months previously and may contain larger images.
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increased radiotracer activity in the right lower quadrant just
medial to the distal right ureter and superior to the bladder
visualized on 5-60-minute planar images. The radiotracer ac-
tivity in this area appears in synchrony with the stomach
activity, which is consistent with a Meckel diverticulum hav-
ing heterotopic gastric mucosa (HGM).

At laparoscopy, a Meckel diverticulum was found lying in
the pelvis at the antimesenteric margin of the small bowel.
Laparoscopic Meckel diverticulectomy was performed. No
other abnormalities were present. The immediate postopera-
tive course was unremarkable, and this patient was discharged
2 days after surgery. The tissue specimen sampled for patho-
logic analysis consisted of a 5.0-cm-long segment of small
intestine with a 2-cm diameter showing small-bowel mucosa
with focal HGM consistent with Meckel diverticulum (Fig 3).
In this case, Meckel diverticulum was the correct diagnosis
because of the communication with the bowel and the pres-
ence of functioning HGM.

DISCUSSION

Meckel diverticulum is the most common congenital anomaly
of the gastrointestinal tract (1). It is seen in 2% of the popula-
tion, and it is caused by failure of the omphalomesenteric duct
to regress (2). The point of attachment of a Meckel diverticu-
lum to the bowel varies. Most (75%) Meckel diverticula are
found within 100 cm of the ileocecal valve (3). Most patients
do not have symptoms, and the Meckel diverticulum remains
undiscovered, with a lifetime risk of complications reported as
being 4%-40% (4,5). Painless gastrointestinal bleeding is a
common symptom of Meckel diverticulum in children
younger than 5 years of age. Other causes of lower gastrointes-
tinal bleeding in children include polyps, clotting disorders,
arteriovenous malformations, and Crohn disease. A Meckel
diverticulum may become symptomatic in older children or
adults, in which case there is a higher likelihood of patients
experiencing obstruction (intussusception or volvulus) or in-
flammatory complications, including perforation.

Meckel diverticulum is the most common site of HGM.
Other sites include intestinal duplication and the small bowel
proper. Heterotopic gastric mucosa may cause gastrointestinal
bleeding and severe complications. Abdominal scintigraphy
(referred to as a “Meckel scan”) with **™Tc pertechnetate is a
well-established diagnostic technique used in the evaluation of
children with lower gastrointestinal tract bleeding to enable
detection of HGM in Meckel diverticulum (6). The ??™Tc per-
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Figure 1.

technetate is taken up and secreted by the tubular glands of the
gastric mucosa. The affinity of *™Tc pertechnetate for gastric
mucosa makes this radiopharmaceutical a valuable tool in the
detection of HGM.

The likelihood of the presence of HGM in surgically resected
Meckel diverticula is dependent on the clinical presentation.
HGM is found in approximately 50% of symptomatic patients
with Meckel diverticulum who have gastrointestinal bleeding,
obstruction, diverticulitis, or umbilical abnormalities. If the
patient population is limited to those who have gastrointesti-
nal bleeding, the prevalence of HGM in Meckel diverticulum
approaches 100% (7). Both Meckel diverticulum and intestinal
duplication should be included as differential diagnostic pos-
sibilities for a focus of increased radiotracer activity on a ?°™Tc
pertechnetate abdominal scintigram because the two condi-
tions cannot be distinguished on the basis of size or location of
the HGM. However, because both conditions are treated sur-
gically, preoperative differentiation is not important. At sur-
gery, these conditions are easily differentiated because a
Meckel diverticulum is located on the antimesenteric margin
of the bowel, whereas intestinal duplication is located on the
mesenteric side of the bowel. Intestinal duplication is an un-
common congenital anomaly that is diagnosed in most (80%)
patients before the age of 2 years, with gastrointestinal bleed-
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Helical CT scans (5-mm sections) of the abdomen and pelvis obtained after adminis-
tration of oral and intravenous contrast agents. Representative transverse CT images of the lower
abdomen obtained at admission show soft-tissue attenuation (arrows) in the small bowel above
the bladder, which—given the patient’s history—was thought to be a clot.

ing (which may be painless), intestinal obstruction, or palpable
mass as the symptoms (8,9).

Intravenously injected pertechnetate accumulates in the
gastric mucosa, thyroid gland, salivary glands, and choroid
plexus, and some of the pertechnetate is excreted by the kid-
neys (10). A normal abdominal ?°™Tc pertechnetate study
should not show any focal tracer accumulation other than that
seen in the stomach and urinary tract. Some radiotracer may
be seen in the bowel later in the course of the examination as
a result of gastric emptying. A positive study will show a focal
area of uptake that appears simultaneously with the stomach
and increases in signal intensity over time. Focal hyperemia or
inflammation may mimic HGM on a pertechnetate scan.
Causes of false-positive results include intussusceptions (11),
bowel inflammation (6), gastrointestinal bleeding unrelated to
HGM (12), uterine blush (13), retention of radiotracer in the
urinary collecting system, vascular lesions such as hemangio-
mas (14), and arteriovenous malformations (15). It is impor-
tant to note that radiotracer uptake in HGM must parallel
radiotracer uptake in the stomach; thus, continuous dynamic
imaging of the abdomen and attention to the timing of the
appearance of abnormal radiotracer uptake will allow physi-
cians to distinguish HGM from nearly all of these false-positive
possibilities.
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Figure 3. Photomicrograph shows gastric
mucosa (black arrows) adjacent to the intesti-
nal mucosa (¥) in the Meckel diverticulum.
(Hematoxylin-eosin stain; original magnifica-
tion, X100.)

Figure 2. Nuclear *°™T¢ sodium pertechnetate planar images show a focal area of persistent
increased radiotracer activity (arrows) in the right lower quadrant just medial to the distal right
ureter and superior to the bladder seen on 5-60-minute images. Radiotracer activity in this area
appears in synchrony with the stomach, which is characteristic of HGM in a Meckel diverticulum.
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Congratulations to the 230 individuals and three resident groups who submitted the most likely diagnosis (Meckel diverticulum)

for Diagnosis Please, Case 86. Credit was given for either Meckel diverticulum or intestinal duplication. The names and locations
of the individuals and resident groups, as submitted, are as follows:
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