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Abstract

Meckel´s diverticulum is considered a true because contain of all layers of the intestinal wall. Тhere is a "rule of two". Meckel's 
diverticulum most often seen at 2 years of age and 2 times more common in males, is present in 2% of the population, often con-
tains 2 ectopic tissues (gastric and pancreatic), is 2 inches long, is situated 2 feet from the ileocecal valve. The main clinical signs of 
Meckel’s diverticulum are: melena, pain in the right lower quadrant of the abdomen, volvulus, intestinal obstruction. Surgery removal 
of diverticulum is recommended for bleeding develops. We reported the case of 20 children who had melena, the management was a 
scanning with Technetium99m - pertechnetate in the detection of Meckel´s diverticulum.
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Introduction
Meckel’s diverticulum is congenital anomaly caused by incom-

plete umbilical duct atrophy. Meckel's diverticulum presents in the 
fetus in the first months. The vitelline duct connects the growing 
fetus with the yolk sac. On the sixth-seventh week of the gestation 
it disappears. The development of Meckel’s diverticulum is a con-
sequence of the error of absorption of the vitelline duct, because 
the duct is not fully obliterated. Meckel's diverticulum represents 
90% of all vitelline duct abnormalities. In 1700 a French physician 
and anatomist Alexis Littre described a strangulated diverticulum 
in an inguinal hernia [1], later this condition was named as Littre’s 
hernia. 

As the rule, Meckel’s diverticulum is asymptomatic. Meckel's 
diverticulum is often symptomatic in first years of life. A Meckel's 

diverticulum may contain cells from both the stomach and pan-
creatic acini and also it contains ectopic mucosa in 50 to 100% of 
cases [2], colon mucosa, endometriosis or hepatobiliary tissue may 
be present [3]. Cells from the ectopic mucosa of stomach secrete 
acid, which promotes ulcer formation and bleeding. The likelihood 
of developing the disease decreases with increasing age. Although 
prevalence of Meckel's diverticulum is the same in males and fe-
males, but men are 2 - 3 times more likely to have complications.

In medicine there is the rule of two used for Meckel’s diverticu-
lum, which include: 

• 2% of population, 

• Ratio of male and female 2:1 respectively, 

• 2 inches long located within, 

• 2 feet of ileocecal valve, 
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• And also contains 2 types of heterotopic mucosa (gastric and 
pancreatic),

• Symptomatic occur frequently at the age of 2 years. 

This rule of two is recently disputed for easy memory by Felber-
baun F., et al [4].

Main symptoms are pain in the right lower quadrant of the 
abdomen, gastrointestinal bleed in the stool (melena), vomiting 
sometimes, diverticulitis, Littre’s hernia, obstruction of the bowel.

A common symptom is bleeding in children, which is caused by 
ulcers. Bowel obstruction is more common in adults. There was 
reported the case of a 24-year-old man who had an acute abdo-
men and treated by laparotomy with the detection diverticulitis 
of a Meckel’s diverticulum [5]. Diagnosis of this disease based on 
the clinical picture is often difficult because the symptoms are non-
specific. 10% of symptomatic patient with undiagnosed Meckel’s 
diverticulum diagnosis is confirmed during surgery [6]. Computed 
tomography is nonspecific, however may be more informative in 
diagnosis. The most helpful preoperative examination in the detec-
tion of Meckel's diverticulum is scanning with Technetium-99m 
pertechnetate (Tc99m-Pertechnetate), also called Meckel’s scan.

Isotope scintigraphy can be considered the "gold standard" in 
the diagnosis of Meckel's diverticulum complicated by bleeding. 
The high diagnostic sensitivity of this method is based on the fact 
that in 95% of patients the bleeding diverticulum contains an ecto-
pic gastric mucosa capable of accumulating the isotope. Normally, 
a high concentration of the isotope Tc99m-Pertechnetate is deter-
mined in the stomach and the bladder. A positive result about the 
diagnosis is made in the case of accumulation of an isotope in addi-
tion to these organs [7]. Tc 99m-Pertechnetate is absorbed by acid-
secreting cells of the gastric mucosa. Most often, the accumulation 
of a radionuclide with a diverticulum is noted in the right lower 
quadrant of the abdomen [8].

The frequency of false-negative results when scanning Meckel's 
diverticulum is 1.7%, false-positive results - 0.05% [9]. А false-
negative results of the study occur when there is an insufficient 
amount of gastric mucosa in the diverticulum. A false-positive con-
clusions occur in case of duodenal ulcer disease, intestinal vascular 
tumors. А rare complication of Meckel diverticulum is a tumor. But 
a tumor can occur mainly in adults. 

Angiography can be performed in cases of lower gastrointesti-
nal bleeding, but the bleeding should be active. Besides, the risk of 
scanning a radiation exposure is less than with X-ray examination 
[10,11]. The next step in the diagnosis of a bleeding diverticulum 
is laparoscopy, especially with negative scintigraphy findings and 
continuing bleeding [12,13]. During each diagnostic laparoscopy it 
is necessary to look for Meckel’s diverticulum, particularly in the 
pediatric population with abdominal pain. Children with gastro-
intestinal bleeding, which there are the cause of Meckel’s diver-
ticulum, are very difficult to diagnose and for this reason Meckel’s 
scan is a method of choice with an overall diagnostic accuracy of 
92%, sensitivity of 70% and specificity of 95% [14]. Active bleed-
ing source from Meckel’s diverticulum is identified in 32 out of 37 
patients (85%) by Meckel’s scan, so correct diagnosis is reported 
by some authors [15]. 

Surgical treatment for Meckel's diverticulum consists in its re-
section (diverticulectomy) or in resection of a part of the ileum to-
gether with the diverticulum and subsequent enteroanastomosis. 
Patients recover completely after surgical treatment.

Thus, planar scintigraphy with Tc-99m pertechnetate is widely 
used in the diagnosis for gastrointestinal bleeding, which is the 
cause of Meckel's diverticulum. Additionally, single photon emis-
sion computed tomography/computed tomography (SPECT/CT) 
hybrid imaging can help to define positioning of the Meckel's di-
verticulum.

Aim of the Study
To define the role of the SPECT/CT method in the algorithm for 

examining patients with bleeding Meckel’s diverticulum.

Our study group of 20 children comprises of 14 males and 6 fe-
males, ratio is 2,3:1 respectively (look at the table 1). The larger 
half of patients were aged about 2 years (range, 0 to 9 years). The 
control group was included 20 children with a mean age of 6 years, 
which had acute abdomen without melena. 

Clinical case 1: 2-year-old male came to the study with presenting 
abdominal pain sometimes and anemia. Endoscopy was performed 
on a child before. Our result of Meckel’s scan is shown in the figure 
1. Despite the negative result of the endoscopic examination, yet 
the child was operated on. The patient has fully recovered on the 
10th postoperative day. 
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Variables  
(N = 20)

Results 
(%)

Symp-
toms

Presenta-
tions Numbers

Age

<= 2 years 
(10) 53%

GI bleed 
100%

Meckel’s 
scan

20 
(100%)

3 - 5 years (4) 18% True Positive 17 (85%)

> 5 years (6) 29% False nega-
tive 15%

Gender
Male (14) 70% Sensitivity 87%

Female (6) 30% Specificity 95%

Table 1: Demographic variables and presentations of diagnostic 
accuracy of Meckel’s scan.

Figure 1: (a) 5 min and (b) 60 min after administration 1,2 mCi 
intravenously of Tc-99 m pertechnetate, planar scan and axial 

of CT, scintigraphy, SPECT/CT hybrid images of the Meckel’s di-
verticulum was performed respectively. Images showed a focal 
uptake of isotope in the small intestine region near the bladder 

on the right lower quadrant of abdomen.

Clinical case 2: 9-year-old female came to the study with present-
ing intermittent abdominal pain and melena. Our result of Meckel’s 
scan is shown in the figure 2. Scintigraphy using Tc-99m Pertech-
netate showed persistent focus of isotope (blue arrows) in the area 
to the right, above the bladder, which suggests the presence of het-
erotypic gastric mucosa.

For differential diagnosis of other causes of abdominal pain, a 
colonoscopy study is carried out, but the low region of bleeding 
in the small intestine cannot be determined with colonoscopy. Ul-
trasound is used as an auxiliary method. SPECT/CT hybrid images 
may be helpful for a final diagnosis. As well as hybrid images may 
provide to define position of the lesion.

Figure 2: a: 5 min after administration 4 mCi intravenously of 
Tc-99 m pertechnetate: (a) coronary projections. In addition 

to physiological accumulation in the stomach, the bladder and 
weak concentration in the kidneys, there is a pathological accu-
mulation of isotope in the right middle abdomen near the um-
bilical cord. b: 60 min after administration 4 mCi intravenously 
of Tc-99 m pertechnetate: (b) axial projections of CT, SPECT/CT 
hybrid images and scintigraphy. There is the visualization of a 

tubular formation (arrow) near to the loops of the distal part of 
the small intestine with an accumulating isotope. 

In one-year-old child (one of three patients with a false-nega-
tive result) a micro-ulcer in the Meckel’s diverticulum was detected 
during diagnostic laparoscopy. The rest two children were exam-
ined on Meckel’s scan during the temporary remission. With our 
practical experience that Meckel’s scan should be performed on 
patients with bleeding Meckel’s diverticulum during the exacerba-
tion of the disease. 

We presented our data about the accuracy, sensitivity and speci-
ficity of the Meckel’s scan method. These statistics are similar to 
other indicators of literary sources in table 1.

In figure 1 and 2 the presentation of two clinical cases clearly 
demonstrate the role of SPECT/CT scans different depths and lev-
els in detecting localization of Meckel’s diverticulum complicated 
by bleeding. The surgeon needs to know both the position and ana-
tomical orientation of the environment where the organ is located 
for its successful removal. To optimize the benefits of the SPECT/
CT examination, it is necessary to prioritize between the amount of 
anatomical position needed information and minimizing exposure 
of radiation to the patients.

The algorithm for examining, the differential diagnosis of a 
child with abdominal pain and the important role of the SPECT/
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CT method in the diagnosis of bleeding Meckel’s diverticulum were 
presented in figure 3.

Figure 3: The algorithm.

Conclusion
Meckel’s diverticulum has various presentations and cannot be 

easily diagnosed. Constant control is needed in child when Meck-
el’s diverticulum is suspected. Persistent pain in the right area of 
the lower abdominal square and gastrointestinal bleeding were 
the main manifestation of this pathology. A negative Meckel’s scan 
result has no predictive value. But it is taken as the basis in the 
diagnosis in cases of bleeding of Meckel’s diverticulum. Simple and 
contrast X-ray examination, ultrasound and CT scanning in acute 
abdomen can be used as auxiliary methods in Meckel’s diverticu-
lum. 

In our case, the study suggests that SPECT/CT imaging should 
be performed along with planar scintigraphy images to obtain a 
definitive diagnosis. Both laparoscopic diagnosis and laparoscopic 
treatment in cases of bleeding of Meckel’s diverticulum have be-
come widespread in medicine. During abdominal surgery, the 
intact Meckel’s diverticulum, as accidental detection is usually 
removed to prevent possible complications. The question of re-
moving other intact diverticulum of bowel remains rhetorical in 
accidental detection.
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