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Diagnoses of false negative Meckel’s diverticulum in a
14 month old boy using radioisotope scanning

Ondort aylik bir erkek c¢ocukta yalanci negatif meckel divertikiiliiniin
teshisi
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Abstract

A 14-month-old boy with painless rectal bleeding for two days was referred to our department. He had an equivocal Meckel’s diverticulum which
showed rapid washout of activity on radioisotope scan. This scintigraphic finding was later confirmed on surgery and histopathologically. Radioisotope scanning
with pertechnetate is a simple, non-invasive and valuable test for pre-operative diagnosis of Meckel’s diverticulum. However, rapid Tc99m-pertechnetate washout
may be one of false negative causes. If in doubt, study should be repeated the next day and it is more convenient to image patient in prone position and dynamic

oblique views should be taken.
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Ozet
iki giindiir agrisiz rektal kanamasi olan 14 aylik bir erkek ¢ocukta yapilan sintigrafik tetkikde, hizli aktivite temizlenmesi gosteren siipheli Meckel
divertikiili goriinimii izlendi. Bu sintigrafik bulgu daha sonra cerrahi ve histopatoloji ile de dogrulandi. Ameliyat 6ncesi Meckel divertikiiliiniin teshisinde
perteknetat ile radyoizotop gériintiileme kolay, noninvaziv ve degerli bir yontemdir. Ayrica, hizli Tc99m - perteknetat temizlenmesi yanlis negatif
sebeplerden birisi olabilir ve stipheli durumlarda ¢aligma bir sonraki giin prone pozisyonda ve dinamik oblik imajlar alinarak tekrarlanmalidir.

Anahtar kelimeler: Meckel divertikiilii, radyonuklid gériintiileme, hizli temizlenme.
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Introduction

The first comprehensive embryologic and pathologic
description of Meckel’s diverticulum was made by Johan
Friedrick Meckel in 1809 (1). Meckel’s diverticulum is present
in about 3 percent of the general population. It is a remnant
of the omphalomesenteric duct (vitelline duct), that arises
from the fetal yolk sac and connects the umbilicus with
primitive intestine in an area that will eventually deyelop into
the ileum. This normally occurs during the 5t o 7t week of
gestation. It is usually located on the anti-mesenteric border
of terminal ileum, 45 cm to 100 cm proximal to the ileocecal
valve. It is a true diverticulum as it contains all the layers of
intestinal wall. Its length varies from 0.5 to 5.6 cm and has a
blood supply independent of that of contiguous ileum.
Most Meckel’s diverticula are asymptomatic throughout an
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individual’s life. Less than 20% of the cases of Meckel’s
diverticulum become symptomatic and may cause bleeding,
intussusception, volvulus, diverticulitis, or present as
obstruction, perforation or hernia (2,3). These may become
symptomatic at any age but 70% of symptomatic patients are
below the age of 30 years.Meckel’s diverticulum contains
normal ileal mucosa in majority of the cases and ectopic
mucosa (heterotopic tissue) in remaining cases (2,3).
Approximately 25 percent contain ectopic gastric mucosa,
and those patients that have a propencity to bleed.The
examiner's experience is also important. It appears that future
research should focus on upgrading the sensitivity with the
detection of smaller areas of gastric mucosa. Detection of up
to lem2 of ectopic gastric mucosa is reported (4).

Rapid Tc99m - Pertechnetate washout in Meckel’s
diverticulum is one of false negative causes (5). We report
here a case of bleeding Meckel’s diverticulum which showed
rapid washout diagnosed on a radioisotope scan prior to

surgery.
Case report
A 14-month-old boy was referred for radioisotope scan

for a suspected bleeding Meckel’s diverticulum. He had a
clinical history of melena for two days.
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Passage of clots and traces of blood followed stool. There
was no associated complaint of abdominal pain or vomiting
and child was feeding normally. Differential diagnosis included
bleeding Meckel’s diverticulum, angiomalformation and
duplication of gut. Abdominal ultrasonography did not reveal
any abnormality. At the time of presentation in Nuclear
Medicine department, the patient was hemodynamically stable
and his systemic review was unremarkable. He has been also
taking syrup ranitidine (20mg/kg/ in 3 divided doses) and the
last dose was given 1 hour before scanning. Feeding was
withheld 4 hours before scanning. Acquisition was started just
after the injection of 145 MBq of Tc99m-pertechnetate while
patient in supine position and in anterior projection. Sequential
images of anterior abdomen at 2 minutes interval were acquired
for 30 minutes with oblique views at 45 and 60 minutes. Scan
showed Tc99m—pertechnetate uptake in stomach at 5 minutes.
At this time there was also radioisotope uptake seen slightly
in the right iliac fossa but did not persist as usual Meckel's
diverticulum, even it decreased intensity with time.Also there
was not any significant activity in oblique views which were
acquired at 30 and 45 minutes. The study was repeated the
next day . Same activity uptake pattern was seen clearly on
early oblique views which obtained the patient in prone
position at 5 minutes and disappeared again. It was located
anteriorly and away from the urinary tract on oblique views.
Therefore, this site of radioisotope secretion in right iliac fossa
was reported abnormal and a high probability of a Meckel’s
diverticulum containing ectopic gastric mucosa. Patient
underwent laparotomy after scanning. A Meckel’s diverticulum
was found that was resected and end to end anastomosis was
done. Gross and microscopic examination of the resected
tissue confirmed a Meckel’s diverticulum 4 cm proximal of
ileocecal valve and 3 cm in diameter. Microscopy also showed
evidence of ectopic gastric mucosa and focal ulcus.

Figure 1. Meckel’s diverticulum in a 14-month-old boy

Discussion

Diagnosis of symptomatic Meckel’s diverticulum may be
problematic (6,7). Routine investigations are not helpful in
the diagnosis but do help in the management of these patients.
X-ray abdomen and ultrasound are not helpful in the diagnosis
of Meckel’s diverticulum except where obstruction is the
presenting symptom (2,6,7). Technetium-99m-pertechnetate
(99mTcO4) abdominal scintigraphy was initially proposed by
Harden et al. in 1967 (8). Jewett et al (9) first reported the
use of technetium (99mTcO4) scanning for demonstration of
a Meckel’s diverticulum in 1970. Scintigraphic detection of
Meckel’s diverticulum depends upon the localization of injected
pertechnetate within ectopic gastric mucosa contained in the
diverticulum (10). Intravenously injected Tc99m-pertechnetate
diffuses into the extracellular fluid space and is selectively
cleared from the circulation by the thyroid, salivary glands
and choroid plexus of the brain and gastric mucosa (10).Thus,
this test visualizes gastric mucosa both in the stomach and in
ectopic sites e.g., Meckel’s diverticulum, esophagus, duplication
cysts. Mechanism for gastric affinity and uptake is not entirely
clear. In addition, pertechnetate is also secreted into the lumen
of gut and is free to move along to adjacent segments of the
bowel. The prior use of H2 blocking agents as in our study
reduces the gastric secretion of pertechnetate (11). Overnight
fasting also helps in this regard. For acquisition, patient is
generally positioned supine with the gamma camera over the
abdomen and pelvis. In our opinion, it is more convenient to
lie the patient prone on the surface of the camera. Early
dynamic phase (angiogram phase) of the study allows detection
of the actively bleeding diverticulum and it is also important
for an abnormal scan shows an area of pertechnetate uptake
that is remote from, but synchronous with the normal gastric
mucosa. Most commonly this will be seen in right iliac
fossa but it can be almost anywhere in the abdomen.

False positive studies can occur due to renal activity,
ureteric activity, transfer of the activity from stomach to the
proximal small bowel due to peristalsis, surgically treatable
lesions such as abscess, appendicitis, peptic ulceration and
hemangioma, or by presence of simple gastric mucosa in gut
duplication. Confusion is avoided by assessing time of arrival
of activity in the suspected area, whether activity is fixed or
moving with time and by acquiring oblique views. For example,
renal activity appears early and gradually diminishes as tracer
passes into the bladder.

False negative results are obtained in the patients in whom
the Meckel’s diverticulum does not contain gastric mucosa,
due to necrosis of these cells within the diverticulum, activity
in normal structures obscuring the abnormal focus, small
diverticuli, rapid washout of 99mTc pertechnetate like
our study. In the rapid washout condition, prone position
may show more amount activity due to closer patient position
to the detector. Therefore, we obtained early oblique, images
in prone position in our case.
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Meckel’s diverticulum radioisotope scanning is a simple,
accurate, non-invasive and valuable method with a sensitivity
of 85 to 90 percent and a similar specificity for pre-operative
diagnosis of Meckel’s diverticulum (12-14). It requires an
hour to perform, and carries a very low radiation burden.
Diagnosis by this non-invasive test helps to prepare the patient
for surgery and eliminates the need for emergency exploratory
laparotomies. In addition to this, If there is rapid wash-out,
care should be taken for avoiding false negative results, if
in doubt, study repeated the next day and early dynamic
oblique views should be taken in prone position like in our
study or glucagon (15) may be used for slowing bowel
movements if still in doubt.
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