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Meckel’s diverticulum bleeding diagnosed with magnetic 
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Abstract
Although the introduction of double-balloon enteros-
copy has greatly improved the diagnostic rate, definite 
diagnosis of Meckel’s diverticulum far from the ileoce-
cal valve is still impossible in most cases. We explored 
the role of magnetic resonance (MR) enterography in 
detecting bleeding from Meckel’s diverticulum that can 
not be confirmed via  double-balloon enteroscopy. This 
study describes a case of male patient with bleeding 
from Meckel’s diverticulum diagnosed with MR en-
terography of the small intestine. No bleeding lesion 
was found via  colonoscopy, anal enteroscopy, or oral 
colonoscopy. MR enterography of the small intestine re-
vealed an occupying lesion of 3.0 cm in the lower seg-
ment of the ileum. The patient was transferred to the 
Department of Abdominal Surgery of our hospital for 
surgical treatment. During surgery, a mass of 3 cm × 2 
cm was found 150 cm from the ileocecal valve, in con-
junction with congestion and edema of the correspond-
ing mesangium. Intraoperative diagnosis was small 
bowel diverticulum with bleeding. The patient under-
went partial resection of the small intestine. Postopera-

tive pathology showed Meckel’s diverticulum containing 
pancreatic tissues. He was cured and discharged 7 d 
after operation. We conclude that MR enterography of 
the small intestine has greatly improved the diagnosis 
rate of Meckel’s diverticulum, particularly in those pa-
tients with the disease which can not be confirmed via  
double-balloon enteroscopy.
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Core tip: This study describes a case of male patient 
with bleeding from Meckel’s diverticulum diagnosed with 
magnetic resonance (MR) enterography of the small 
intestine. MR enterography of the small intestine has 
greatly improved the diagnosis rate of Meckel’s diver-
ticulum, particularly in those patients with the disease 
which can not be confirmed via  double-balloon enteros-
copy.
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INTRODUCTION
Gastrointestinal bleeding of  unknown cause is mostly a result 
of  lesions located in the small intestine, for which the diagno-
sis and treatment can be challenging[1,2]. Meckel’s diverticulum 
is a common congenital malformation of  the small intes-
tine, with gastrointestinal bleeding being the most com-
mon symptom. Preoperative diagnosis of  this condition is 
difficult. Although the introduction of  double-balloon en-
teroscopy has greatly improved the diagnostic rate, definite 
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diagnosis of  Meckel’s diverticulum far from the ileocecal 
valve is still impossible in most cases. This study describes 
a case of  bleeding from Meckel’s diverticulum diagnosed 
with magnetic resonance (MR) enterography of  the small 
intestine in our department.

CASE REPORT
A 25-year-old man was first admitted to the hospital for 
lower abdominal pain on March 25, 2011. No abnormal-
ity was found through enhanced computed tomography 
(CT) scan of  the whole abdomen on admission. No posi-
tive finding was reported on anal enteroscopy. Barium 
meal examination of  the entire digestive tract showed 
multiple fluid levels in segments 4 and 5 of  the small in-
testine. His condition improved with anti-inflammatory 
therapy, intestinal spasmolysis, and nutritional support. 
He was then discharged on April 3, 2011. After that, he 
was diagnosed as having “appendicitis” and underwent 
appendectomy in a local hospital. Encapsulated fluid was 
present in the right lower quadrant, which was improved 
after puncture and drainage. Later, he was again admit-
ted to our hospital on February 17, 2012 due to melena 
for two days after recurrent abdominal pain for nearly a 
year. Examinations on admission showed a positive fecal 
occult blood test, stool red blood cell (RBC) +++/HP, 
C-reactive protein: 30.9 mg/L; abdominal CT revealed 
a small amount of  fluid in the pelvic cavity. Routine ex-
amination of  the ascites fluid collected by ultrasound-
guided puncture showed red fluid, specific gravity > 
1.018, positive Rivalta test, RBC ++++/HP, and nucle-
ated cell count of  1.8 × 109/L. Ascites smears revealed 
no acid-fast bacilli. Bacterial culture indicated Streptococcus 
sanguis. No bleeding lesion was found via colonoscopy, 
anal enteroscopy, or oral colonoscopy. His condition im-
proved after hemostatic, anti-infective and symptomatic 
treatment, and he was discharged on March 4, 2012. His 
condition remained stable after discharge until three days 
prior to admission when he experienced lower abdomi-
nal pain after eating spicy food, and had dark red bloody 
stools, 2-3 times a day. He was admitted for a third time 
on April 24, 2012. Blood tests upon admission showed 
hemoglobin (HGB) of  96 g/L; MR enterography of  the 
small intestine showed an occupying lesion of  3.0 cm in 
the lower segment of  the ileum. He was transferred to 
the Department of  Abdominal Surgery for surgical treat-
ment. During surgery, a mass of  3 cm × 2 cm was found 
150 cm from the ileocecal valve, in conjunction with 
congestion and edema of  the corresponding mesangium. 
Intraoperative diagnosis was small bowel diverticulum 
with bleeding. Postoperative pathology showed Meckel’
s diverticulum containing pancreatic tissues. The patient 
underwent partial resection of  the small intestine, and 
was cured and discharged 7 d after operation (Figure 1).

DISCUSSION
Meckel’s diverticulum is the most common congenital 

malformation of  the small intestine, with an incidence of  
1% to 4%[3]. It usually occurs in the ileum within 100 cm 
of  the ileocecal valve[4], and is a true diverticulum consist-
ing of  all layers of  the bowel wall. Meckel’s diverticulum 
harbors various ectopic tissues, with gastric mucosa being 
the most common (about 50%), followed by pancreatic 
tissues (about 5%)[5]. The majority of  people afflicted 
with Meckel’s diverticulum are asymptomatic, and 4% 
to 6% of  the patients are detected due to symptoms of  
related complications[6-10]. Gastrointestinal bleeding is the 
most common symptom of  Meckel’s diverticulum[11], fol-
lowed by intussusception, and intestinal obstruction.

Such bleeding occurs from larger vessels invaded by 
erosion and ulceration of  normal intestinal mucosa in the 
diverticulum, as a result of  the secretion of  gastric acid 
or alkaline pancreatic fluid from the ectopic mucosa[12-15]. 
Consisting mainly of  fundic glands, where parietal cells 
secrete gastric acid and chief  cells secrete pepsin, the ec-
topic gastric mucosa is closely related to gastrointestinal 
bleeding, as the acid does not only directly cause corro-
sion of  the diverticulum and intestinal mucosa, but also 
promotes the conversion of  pepsinogen secreted by ec-
topic chief  cells into pepsin, which in turn induces tissue 
digestion and leads to ulceration and bleeding.

Preoperative diagnosis is difficult when Meckel’s di-
verticulum is complicated by small intestinal bleeding[15]. 
Gastroscopy, colonoscopy, barium meal and ultrasound 
lack specificity, but they can be used to exclude lower 
gastrointestinal bleeding from other sites. Due to its high-
density resolution, CT scanning can detect and accurately 
locate stones of  low density in Meckel’s diverticulum[16,17]. 
CT enterography of  the small intestine has been proven 
to be more useful than conventional CT in patients sus-
pected of  having small bowel lesions, as it not only maxi-
mizes the visibility of  the mucosa and intestine structure 
with the aid of  contrast agents, but also detects parenteral 
abnormalities[18-22]. MR enterography is a radiation-free 
technique developed based on CT enterography, which 
allows evaluation of  intestinal functionalities using MR 
fluoroscopy. 

MR enterography is a novel technique that combines 
the advantages of  both the conventional enterography 
and the morphological imaging of  magnetic resonance 
imaging, thus making it an examination for both the 
functions and the morphologies of  small intestine. Before 
MR enterography is done, the bowel must be completely 
cleansed and the intestinal canal distended. Therefore, it 
is critically important to select a contrast agent that can 
thoroughly distend the intestinal canal and clearly dem-
onstrate the enteric cavity and intestinal wall, and does 
not produce artifacts or pose a hazard to human health. 
Although the double-contrast imaging of  the small intes-
tine is helpful for observing the early mucosal changes, 
it cannot visualize the lesions around the intestinal wall 
or in the mesentery. In contrast, MR enterography, with 
three-dimensional imaging capabilities and excellent soft-
tissue contrast, can be used to observe the mucosa and 
analyze the changes around the intestinal canal[23-25].
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  The introduction of  capsule endoscopy and double-
balloon enteroscopy has made observation of  the entire 

small bowel mucosa possible, and the latter technique 
also enables biopsy for pathological diagnosis and endo-
scopic treatment[26-28]. Compared with traditional push en-
teroscopy (90-150 cm) and retrograde terminal ileoscopy 
(50-80 cm), double-balloon enteroscopy has a longer 
average depth (240-360 cm orally and 102-140 cm anally); 
compared with capsule endoscopy, it enables more path-
ological and endoscopic applications, such as hemostasis, 
polypectomy, dilatation treatment, and removal of  for-
eign substances[29,30]. Heine et al[31] demonstrated in their 
study that double-balloon enteroscopy has a diagnosis 
rate of  63% for obscure gastrointestinal bleeding, and 
complete small bowel examination is achievable for about 
1/3 of  these cases.

Although double-balloon enteroscopy has a high 
diagnosis rate for unexplained gastrointestinal bleeding, 
since a complete small bowel examination can be done 
in only a few patients, the causes of  bleeding still remain 
unknown in many other patients before surgery. In the 
present case, the lesion was up to 150 cm from the ileo-
cecal valve, which was undetectable by anal colonoscopy 
with an average insertion depth of  about 102-140 cm, 
therefore, no definite diagnosis could be made. In view 
of  this, MR enterography of  the small intestine was per-
formed and an occupying lesion of  3.0 cm was found in 
the lower segment of  the ileum, with clear boundaries, 
showing mixed signals. He was transferred to the Depart-
ment of  Abdominal Surgery for surgical treatment. Dur-
ing surgery, a mass of  3 cm × 2 cm was found 150 cm 
from the ileocecal valve, in conjunction with congestion 
and edema of  the corresponding mesangium. Intraopera-
tive diagnosis was small bowel diverticulum with bleed-
ing. Postoperative pathology showed Meckel’s diverticu-
lum containing pancreatic tissues. The patient underwent 
partial resection of  the small intestine, and was cured and 
discharged 7 d after operation.

In summary, Meckel’s diverticulum is the most com-
mon congenital malformation of  the small intestine that 
is easily complicated by small intestinal bleeding, for 
which preoperative diagnosis is difficult. The introduction 
of  double-balloon enteroscopy has greatly improved the 
diagnostic rate, but definite diagnosis is still challenging in 
some patients, especially when the lesion is far from the 
ileocecal valve. MR enterography is a radiation-free tech-
nique developed based on CT enterography, which maxi-
mizes the visibility of  the mucosa and intestine structure 
with the aid of  contrast agents. MR enterography of  the 
small intestine has greatly improved the diagnosis rate 
of  Meckel’s diverticulum, particularly in those patients 
with the disease which can not be confirmed via double-
balloon enteroscopy.
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Figure 1  The patient underwent partial resection of the small intestine, 
and was cured and discharged 7 d after operation. A: Magnetic resonance 
enterography of the small intestine. An occupying lesion of 3.0 cm was found 
in the lower segment of the ileum; B: A mass of 3 cm × 2 cm was found 150 cm 
from the ileocecal valve during surgery; C: Removed lesion during surgery; D: 
Postoperative pathology showed Meckel’s diverticulum containing pancreatic 
tissues.
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