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Background: Meckel’s diverticulum is a blind-end true diverticulum that contains all of the layers, which 
is normally found in the ileum. Prevalence of Meckel’s diverticulum is around 2% in the general population, 
and even rare among adults. Gastrointestinal (GI) bleeding is a common complication of Meckel’s 
diverticulum in children and in most cases, caused by peptic ulceration, due to ectopic gastric mucosa, while 
in minority cases, pancreatic tissue would also appear consisting around 6% of all Meckel’s diverticulum 
patients. 
Case Description: Herein, we reported a 45-year-old man presented with recurrent hematochezia 
for over one-month without other remarkable symptoms or past medical history or signs on physical 
examination. Laboratory examinations showed hemoglobin of 114 g/L and ++++ in stool occult blood 
test without red blood cell. Contrasted abdominopelvic computerized tomography (CT) were normal and 
Meckel’s electroconvulsive therapy (ECT) for identification was also negative. Considering gastroscopy 
and colonoscopy were both unremarkable in local hospital, double balloon enteroscopy was adopted and 
revealed double duct sign at about 100 cm proximal to the ileocecal valve and thus indicated existence of 
diverticulum. Further, ulceration was found at the far-end bottom of the blind-ending tube. The patient then 
underwent laparoscopic resection of Meckel’s diverticulum and pathology study showed heterotopic pancreas 
in Meckel’s diverticulum. The patient started feeding two days after surgery and was discharged on regular 
out-patient follow-up two weeks later. Till now, no reappear of hematochezia episode was observed.
Conclusions: Heterotopic pancreas in Meckel’s diverticulum is relative rare clinical condition in 
adult which can cause recurrent lower GI bleeding. Thus, special attention should be paid in cases with 
unexplained lower GI bleeding in adult.
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Introduction

Heterotopic pancreas, or so-called ectopic pancreas, 
accessory pancreas, aberrant pancreas, and pancreatic 
heterotopia, is defined as pancreatic tissue outside its usual 
location, without anatomical or vascular continuity of 
pancreas proper (1). The incidence of heterotopic pancreas 
is at a large range of 0.5% to 14.0% in autopsy studies, 
which is a rare clinical situation and can be found in any site 
of the alimentary system, mostly in the stomach, duodenum 
and jejunum, and then other organs include esophagus, 
terminal ileum, omentum, mesentery, spleen, liver, Meckel’s 
diverticulum, colon, ampulla of Vater, gallbladder, urinary 
bladder, lung and lymph nodes as well (2).

Meckel’s diverticulum is a blind-end true diverticulum 
that contains all layers, normally found in the ileum (3). 
Prevalence of Meckel’s diverticulum is around 2% in the 
population, and even rare among adults (4). Gastrointestinal 
(GI) bleeding is a common complication of Meckel’s 
diverticulum and in most cases, caused by peptic ulceration 
of the diverticulum or adjacent mucosa, due to ectopic 
gastric mucosa, while in minority cases, pancreatic tissue 
would also appear in around 6% of all Meckel’s diverticulum 
patients (5). Herein, we present a case of heterotopic 
pancreas in Meckel’s diverticulum in a 45-year-old adult, 
who presented to our hospital for hematochezia of over 

one-month. We present the following case in accordance 
with the CARE reporting checklist (available at https://acr.
amegroups.com/article/view/10.21037/acr-22-105/rc).

Case presentation

A 45-year-old man presented with recurrent hematochezia 
for over one-month in our hospital. Over one month 
ago, our patient started to have loose bloody stool five to 
six times per day, without abdominal pain, hemorrhoids, 
loss of weight, etc. He visited local hospital, where both 
gastroscopy and colonoscopy were negative. The patient did 
not present with remarkable comorbidities, with no history 
of either drinking or smoking, no home medication or drug 
abuse. On physical examination at initial contact, he did not 
reveal any abnormalities. Weight was stable with body mass 
index of 23.1 kg/m². In blood laboratory examinations, the 
patient presented with mild anemia of hemoglobin 114 g/L 
and otherwise unremarkable, including platelet, coagulation 
function, tumor markers, blood biochemistry, auto-immune 
studies, etc. Fecal routine showed ++++ in stool occult 
blood test but no red blood cell was seen. Contrasted 
abdominopelvic computerized tomography (CT) was 
normal and Meckel’s electroconvulsive therapy (ECT) for 
identification of ectopic gastric mucosa was also negative. 
Thus, small intestine bleeding was suspected and double 
balloon enteroscopy was adopted which revealed double 
duct sign at about 100 cm proximal to ileocecal valve and 
indicated existence of diverticulum (Figure 1A). Further, 
ulceration was found and the far-end bottom of the blind-
ending tube (Figure 1B-1D). 

Finally, heterotopic pancreas in Meckel’s diverticulum 
was diagnosed based on double balloon enteroscopy and 
verified by further pathology study of surgical specimen 
(Figure 2A,2B). The patient then underwent laparoscopic 
resection of Meckel’s diverticulum under general anesthesia. 
The patient was placed in supine position, and conventional 
disinfection was carried out. During surgery, intraoperative 
exploration showed no obvious ascites, no obvious 
abnormalities in abdominal wall or pelvic cavity. While a 
diverticula-like mass with 3 cm × 2 cm in size was found in 
the intestine at about 1 meter away proximal to the ileocecal 
valve, with clear boundary and then complete resection was 
conducted (Figure 3A). And the ulcer in the diverticula-
like mass was 0.5 cm × 0.6 cm in size and 0.3 cm in depth. 
Pathology study showed heterotopic pancreas in Meckel’s 
diverticulum with negative margins on both sides of ectopic 

Highlight box

Key findings
• We presented a case of an adult man presented with recurrent 

hematochezia and finally diagnosed with heterotopic pancreas in 
Meckel’s diverticulum, combining double balloon enteroscopy and 
pathology study post laparoscopy.

What is known and what is new?
• Meckel’s diverticulum is a rare blind-end true diverticulum that 

contains all layers, normally found in the ileum. GI bleeding is a 
common complication of Meckel’s diverticulum.

• Heterotopic pancreas in Meckel’s diverticulum is a rare clinical 
situation. Herein, we presented a man in his 40s with lower GI 
bleeding, whose diagnosis comes out as heterotopic pancreas in 
Meckel’s diverticulum.

What is the implication, and what should change now?
• Heterotopic pancreas in Meckel’s diverticulum is a relatively rare 

clinical condition in adult which can cause recurrent lower GI 
bleeding. Thus, special attention should be paid in cases with 
unexplained lower gastrointestinal bleeding in adult.
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pancreas (Figure 3B). The surgery underwent smoothly and 
the patient started feeding two days post-surgery.

The patient was discharged two weeks after surgery with 
resolve of anemia and absence of hematochezia recurrence. 
The patient was further arranged with a monthly follow-up 
in outpatient clinic.

All procedures performed in this study were in 

accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal.

A B

C D

Figure 1 Heterotopic pancreas in Meckel’s diverticulum under double balloon enteroscopy. Trans-anal double balloon enteroscopy showed 
double tube sign (A) in ileum and ulceration at the far-end bottom of the blind-ending tube (B-D). FICE, flexible spectral imaging color 
enhancement; AVE, automatic vascular enhancement.
.

A B

Figure 2 Surgical resection sample of Meckel’s diverticulum. Laparoscopic appearance of Meckel’s diverticulum (A), and post-surgery gross 
anatomy (B).
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Discussion

Meckel’s diverticulum is one of the most common 
congenital malformations of the gastro-intestinal tract, of 
which incidence ranging from 0.14% to 4.5% in a previous 
autopsy study, with male-dominant pattern at the ratio of 
nearly 2:1, but no ethnic tendency (6). In children (under 
10 years), the most common age group of presentation 
is infants (under 1 year of age), while in the adolescent/
adult group, the most common age for symptomatic ones 
is between 11 and 30 years of age (5). And herein, we 
presented an adult in his 40s with Meckel’s diverticulum 
presenting with lower GI bleeding, which is a relatively rare 
clinical situation.

Meckel’s diverticulum is usually clinically asymptomatic, 
particularly in adults, while the others would present 
intestinal obstruction, GI bleeding, and inflammation with 
or without perforation. Interestingly, clinical presentation 
of Meckel’s diverticulum follows an age-trend: almost 
half of all children with Meckel’s diverticulum present 
symptoms of rectal bleeding or intussusception before 
2 years of age; while adult patients tend to present with 
inflammation or obstruction rather than bleeding (7). Since 
our case presented an adult man, whose chief complaint is 
hematochezia, we analyzed and found that, on the other 
hand, for all patients with lower GI bleeding, Meckel’s 
diverticulum accounts for a relatively large proportion as 
20–55% of all cases, indicating that special attention should 
be paid when encountering adult lower GI bleeding cases in 
real clinical situation (8).

Diagnosis of Meckel’s diverticulum might be sort 
of challenging, and traditional diagnostic approaches 
usually include ultrasonography, CT scan, magnetic 

resonance imaging (MRI), and Meckel’s ECT, but with 
relatively low detecting rate, thus in some cases finally 
leads to diagnostic laparoscopy (5). Previous small sample 
pilot studies raised possibility and advantage of capsule 
endoscopy in identifying bleeding Meckel’s diverticulum 
when conventional modalities (gastroscopy, colonoscopy, 
CT and Meckel’s ECT) did not show any lesion, in which 
cases, either a double-duct sign, with or without bleeding 
was discovered, indicating capsule endoscopy as an effective 
and promising modality which can potentially be of added 
value in the diagnosis, especially bleeding, of Meckel’s 
diverticulum in the future (9,10). Moreover, in recent years, 
as development of double balloon enteroscopy, Meckel’s 
diverticulum would also be helpful, as in our case, specific 
refined structure could be well observed and even biopsied 
under enteroscopy was possible, providing a new approach 
of Meckel’s diverticulum diagnosis and thus raising 
positive rate of diagnostic laparoscopy. A recent study 
even proposed the possibility of treatment under double 
balloon enteroscopy, such as argon plasma coagulation, 
balloon dilatation, polypectomy, etc., but still need further 
experience (11).

Etiology of heterotopic pancreas in Meckel’s diverticulum 
is still unclear. In Meckel’s diverticulum, the intestinal 
mucosa which lines both the walls of ileum and also 
Meckel’s, but frequently the Meckel’s contains ectopic 
tissue, commonly gastric tissue (12). In rare cases of 0–12%, 
pancreatic tissue also lines in Meckel’s (13). As for formation 
of heterotopic pancreatic tissue, it is believed to arise 
embryonically during rotation of the foregut and fusion 
of the dorsal as well as ventral pancreatic buds or from the 
pancreatic metaplasia of endodermal tissue (14). On the 
other hand, as for heterotopic pancreas, the most common 

A B

Figure 3 Pathology of Meckel’s diverticulum at low (A) and high magnification (B) (hematoxylin and eosin, ×40, ×100). 
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location is the upper GI tract, especially the stomach, 
duodenum, and proximal jejunum and less common sites 
are the esophagus, ileum, Meckel’s diverticulum, and biliary 
tree, or in some rare cases, heterotopic pancreas may also 
be reported in mediastinum, lungs, spleen, fallopian tubes, 
umbilicus, and omentum as well (15). GI bleeding is an 
associated complication of heterotopic pancreas. The cause 
of GI bleeding in patients with heterotopic pancreas is 
thought to be the ulcerated mucosal barrier overlying the 
abnormal lesion, which can be explained by two reasons. 
First chemical stimulation and inflammation can cause 
destruction of gastric mucosa, and second, pancreatic 
enzymes, like elastase, can lead to the corrosion and thinning 
of vessel walls (16). A case series have reported ulceration 
of mucosa in patients with evident bleeding, which strongly 
supported ulceration as the etiology of GI bleeding (17). 

It is commonly acknowledged that ectopic gastric mucosa 
or pancreatic tissue is what causes GI bleeding brought 
on by peptic ulcer in Meckel’s diverticulum (MD) (18). 
According to a study, symptoms are present in about 2–4% 
of all cases of MD, while it can be up to 60% of cases of 
MD with ectopic tissue (18). However, Takeyama J pointed 
out that Dieulafoy’s lesion (DL), a vascular abnormality, is 
the actual cause of GI bleeding in MD, with 100% detection 
rate of DL in 10 cases, and no ectopic tissue was found in 
one of the cases (19). This finding suggests that ectopic 
tissue may not be the only reason of GI bleeding in MD. 
However, DL was not found in our case and the ulceration 
was evident, we believe it was the heterotopic pancreas that 
caused GI bleeding. But for those cases with GI bleeding in 
MD in which no ectopic tissue is found or ulceration is not 
evident, DL has to be considered and special examinations 
like pieces of step sections or angiography are needed to 
distinguish if GI bleeding is caused by DL.

Treatment principle of Meckel’s diverticulum is dependent 
on whether it is complicated or incident. Surgical resection 
is the consensus of complicated Meckel’s diverticulum 
treatment, diverticulectomy, wedge or segmental resection, 
either through laparoscopically or with laparotomy. As 
for the incident Meckel’s diverticulum, whether or not 
to operate is still controversial. Early expertise advocated 
that since only a small chance of asymptomatic Meckel’s 
diverticulum would become symptomatic during the whole 
lifetime, surgery is not necessary considering preventing 
death in the last century (20). While later, different voices 
spring up that risk factors should be taken into account 
when deciding whether or not to resect incident Meckel’s 
diverticulum. These risk factors include age over 50, male 

gender, diverticulum length over 2 cm, presence of abnormal 
tissue on histopathological examination, broad-based 
diverticulum, and presence of fibrous bands attached to the 
diverticulum (3).

Conclusions

In conclusion, Meckel’s diverticulum is a rare blind-end true 
diverticulum that contains all layers, normally found in the 
ileum. GI bleeding is a common complication of Meckel’s 
diverticulum and in most cases, caused by peptic ulceration 
due to ectopic gastric mucosa. While herein, we presented a 
case of an adult man presented with recurrent hematochezia 
and finally diagnosed with heterotopic pancreas in Meckel’s 
diverticulum, combining double balloon enteroscopy and 
pathology study post laparoscopy. Special attention should 
be paid to cases with unexplained recurrent lower GI 
bleeding in adults.
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