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Patient Report

Neuroendocrine Tumor Arising From Meckel’s Diverticulum Unexpectedly
Diagnosed After Diverticulectomy and in Which Multiple Lymph Node Metastases
Were Found After Reoperation: A Case Report
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ABSTRACT

A 47-year-old man with progressive anemia possibly due
to digestive tract bleeding was referred to our hospital.
Contrast-enhanced computed tomography of the abdo-
men showed a 2-cm tumor lesion arising near the small
intestine. Enteroscopy revealed a 3-cm submucosal tu-
mor at the ileum. A gastrointestinal stromal tumor of the
small intestine was suspected, and the patient underwent
surgery. During the operation, a diverticulum approxi-
mately 60 cm orad to the terminal ileum and a tumor at
the top of the diverticulum were observed. Considering
the location, Meckel’s diverticulum was suspected. No
lymphadenopathy was present in the mesentery. Lapa-
roscopy-assisted resection of the diverticulum without
lymph node dissection was performed. The histological
diagnosis of the tumor was a well-differentiated neuro-
endocrine tumor. Given the possibility of lymph node
metastasis, we performed a second operation to remove
the small intestine and lymph nodes. Histologically, 7
of the 18 dissected lymph nodes were metastatic. The
postoperative course was uneventful, and the patient
survived without tumor recurrence for another 2 years 8
months. Neuroendocrine tumors of Meckel’s diverticu-
lum are aggressive. Therefore, small intestinal resection
along with lymph node dissection might be necessary as
part of the surgical strategy.
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Meckel’s diverticulum is a congenital small intestinal
diverticulum and remnant of the fetal yolk tract.! It is
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found in up to 2% of the general population.>* Most
Meckel’s diverticula are asymptomatic, with an esti-
mated lifetime complication rate of approximately 4%.*
Gastrointestinal bleeding is the most common clinical
symptom and is generally related to an ulcer caused by
secretions from the gastric mucosa.’ The incidence of tu-
mors associated with Meckel’s diverticulum is extremely
low, ranging from 0.5% to 3.2%.% Thirunavukarasu et
al.” found carcinoid tumors to be the most common
malignancy arising from Meckel’s diverticulum (76.5%
of cases), followed by adenocarcinoma (11.4%), gastro-
intestinal stromal tumor/leiomyosarcoma and sarcoma
(10.8%), and lymphoma (1.3%). These findings indicate
that Meckel’s diverticulum is an important location of
primary neuroendocrine tumors (NETs). A consensus
regarding treatment of NETs of Meckel’s diverticulum
is lacking because of the small number of patients with
such tumors. Recent reports indicate that NETs of Meck-
el’s diverticulum tend to be aggressive.® ° We recently
identified an NET arising from Meckel’s diverticulum
and herein report this case to demonstrate an appropriate
treatment strategy.

PATIENT REPORT

A 47-year-old man was brought unconscious to the
emergency department of another hospital. The patient
had been well until approximately 2 months before this
visit, when occasional diarrhea developed. He drank
alcohol occasionally and did not smoke. He had no his-
tory of traumatic events and no relevant family history.
Computed tomography (CT) and magnetic resonance
imaging (MRI) of his head revealed no abnormal find-
ings associated with unconsciousness. Five days later,
he revisited the outpatient clinic because of tarry stool
that had started after his first hospital visit. He was ad-
mitted to the hospital because of anemia as shown by a
hemoglobin level of 7.6 g/dL (10.1 g/dL at his first visit).
Contrast-enhanced CT of his abdomen showed a 2-cm
tumor lesion possibly arising from the small intestine
(Fig. 1). He was referred to our hospital for further eval-
uation of the tumor.
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Fig. 1. Computed tomography image of the tumor. Contrast-en-
hanced abdominal computed tomography showed a 2-cm tumor
(white arrow) possibly arising from the small intestine.

Enteroscopy revealed a 3-cm submucosal tumor at
the ileum (Fig. 2). Preoperatively, we suspected a gastro-
intestinal stromal tumor of the small intestine. During
surgery, a diverticulum was identified approximately 60
cm orad to the terminal ileum, and a tumor was located
at the top of the diverticulum (Fig. 3). Considering its
location, the diverticulum was thought to be a Meckel’s
diverticulum. No lymphadenopathy was observed in the
mesentery. We performed laparoscopy-assisted resection
of the diverticulum without lymph node dissection. The
postoperative course was uneventful.

Histological examination revealed trabeculae of
medium-sized polygonal cells with lightly eosinophilic
cytoplasm (Fig. 4a and b). Immunohistochemical stain-
ing revealed that the tumor cells were positive for syn-
aptophysin (Fig. 4c) and chromogranin A (Fig. 4d) and
negative for cluster of differentiation 56. The MIB-1 in-
dex was < 1%. The histological diagnosis was a well-dif-
ferentiated NET (NET G1).

Although positron emission tomography and gad-
olinium ethoxybenzyl diethylenetriamine pentaacetic
acid—enhanced MRI (EOB-MRI) revealed no obvious
metastasis, we performed small intestinal resection
and lymph node dissection because of the possibility of
lymph node metastasis. Surgical findings revealed two
vessels near Meckel’s diverticulum. These two vessels
were ligated at the root to remove the lymph node. In
addition, approximately 75 cm of the small intestine and
mesentery was resected (Fig. 5). Eighteen lymph nodes
were dissected, and histological examination showed
that 7 were metastatic. The postoperative course was
uneventful. The patient survived without recurrence for
2 years 8 months after the operation.
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Fig. 2. Endoscopic image of the tumor. Enteroscopy revealed a
3-cm submucosal tumor at the ileum.

Fig. 3. Operative findings at the initial operation. Surgical findings
showed a diverticulum approximately 60 cm orad to the terminal
ileum and a tumor at the top of the diverticulum.

DISCUSSION
The incidence of NETs of Meckel’s diverticulum is < 1%
of all digestive NETs. However, about 10% of resected
Meckel’s diverticulum in adult patients may contain an
NET. Therefore, the incidence of NETS is significant in
patients with Meckel’s diverticulum.®

Several literature reports have described NETSs in
a Meckel’s diverticulum discovered incidentally during
abdominal exploration for another indication or during
autopsy.'®3 A literature review by Nies et al.> showed
that 64% of patients with NETs in a Meckel’s divertic-
ulum were asymptomatic at the time of diagnosis, and
26% of the tumors were found incidentally at autopsy.
The remaining patients presented with symptoms in-
cluding abdominal pain, nausea, vomiting, and diar-
rhea.> ™ The incidence of carcinoid syndrome in patients
with ileal NETs is approximately 20% to 30%, which is
similar to that reported in patients with tumors arising



NET arising from Meckel’s diverticulum

Fig. 4. Histological findings. (a, b) Tumor located at the top of the diverticulum. Nests (trabeculae) of medium-sized polygonal
cells with lightly eosinophilic cytoplasm were present (hematoxylin and eosin stain). a: Bar = 500 um. b: Bar = 50 um. Immu-
nohistochemical staining revealed that the tumor cells were positive for (¢) chromogranin A and (d) synaptophysin. Bar = 50

um.

Fig. 5. Operative schema of the reoperation. Surgical findings re-
vealed two vessels near the previous site of Meckel’s diverticulum.
These two vessels were ligated at the root to remove the lymph
nodes located along those two vessels. In addition, approximately
75 cm of the small intestine and mesentery was resected. The as-
terisk indicates the place where Meckel’s diverticulum used to be.
The dotted line indicates the resection range.
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from a Meckel’s diverticulum (12%-25%).% '> ¢ Qur
patient exhibited progression of anemia, possibly due to
bleeding from the tumor. However, because Meckel’s
diverticulum itself also induces bleeding, it is also pos-
sible that the anemia progressed due to bleeding from
the Meckel’s diverticulum. This bleeding is likely to
have caused the unconsciousness with which the patient
initially presented. Another possible explanation of his
unconsciousness is that the NET was functional (NETs
sometimes secrete insulin, which induces unconscious-
ness due to hypoglycemia). In this regard, although we
did not perform detailed examinations because an NET
was not included as a differential diagnosis before the
operation, a functional NET was not likely because the
patient’s blood sugar level was within the normal range
at his first visit to the other hospital.

Because NETs of Meckel’s diverticulum are rare,
their clinical and pathological characteristics are not
well known. It is therefore difficult to assess the best
strategy for therapeutic management. Lorenzen et al.’
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recently described seven patients with NETs involving
Meckel’s diverticulum. All patients had involvement of
regional nodes, including three patients with tumors of
< 2 cm in size and four patients with liver metastases at
presentation. The authors concluded that NETs arising
from Meckel’s diverticulum are often associated with
nodal metastases and liver metastases, even when the
tumors are small.® Therefore, the optimal management
of these NETs is small bowel resection with regional
lymphadenectomy,and debulking of liver metastases
where feasible. Poncet et al.® also reported eight cases of
NETs arising from Meckel’s diverticulum. In their series,
five cases were associated with mesenteric lymph node
metastases and three presented with liver metastases.
The authors concluded that all tumors measuring > 1 cm
in diameter must be resected according to oncological
principles. These findings emphasize the aggressive na-
ture of NETSs arising from Meckel’s diverticulum.

The number of laparoscopic surgeries has been
increasing worldwide, and many tumors are found inci-
dentally after laparoscopic removal of Meckel’s divertic-
ulum. Because small bowel NETSs are often multicentric,
Lorenzen et al. emphasized the importance of palpating
the small bowel to look for multicentric tumors.” Be-
cause of the aggressive nature of NETs arising from
Meckel’s diverticulum and the high multicentricity rate
for small bowel NETs, it is inadequate to perform only
diverticulectomy and laparoscopic exploration without
further palpation of the bowel and mesentery. In our
case, after the initial diverticulectomy, we performed a
second operation involving small bowel resection with
regional lymphadenectomy. During this second opera-
tion, we found metastatic lymph nodes despite the fact
that no obvious metastases were revealed on positron
emission tomography or EOB-MRI. Considering that
the most common malignancy arising from a Meckel’s
diverticulum is NET, intraoperative rapid pathologic di-
agnosis and small bowel resection with regional lymph-
adenectomy should be considered at the initial operation.

In conclusion, although a standard therapeutic strat-
egy for asymptomatic Meckel’s diverticulum has not yet
been established, surgeons should be aware of the risk of
NETs. Considering the aggressive nature of NETs aris-
ing from Meckel’s diverticulum, diverticulectomy alone
might be inadequate. Small bowel resection with region-
al lymphadenectomy should be considered for NETSs
arising from Meckel’s diverticulum.
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