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INTRODUCTION:  Neuroendocrine  tumors  (NETs)  represent  uncommon  neoplasms  with  different  charac-
teristics.  They  can  be asymptomatic  and  benign  or  they  can  also  proliferate  and  manifest  themselves
with  neoplastic  mass  symptoms  such  as  intestinal  occlusion  or  with  carcinoid  syndrome.  Gastric  neu-
roendocrine  neoplasms  (g-NENs)  are  the  most  frequent  digestive  NENs  while  duodenal  neuroendocrine
neoplasms  (d-NENs)  may  be sporadic  or  associated  with  multiple  endocrine  neoplasia  type  1  (MEN-1)
and  present  a  functional  syndrome  (e.g.  gastrinoma  with  Zollinger-Ellison  syndrome).
PRESENTATION  OF  CASE:  We  report  a  case  of  duodenal  perforation  due  to a unknown  gastrinoma  respon-
sible  of Zollinger-Ellison  Syndrome.  He  underwent  an  emergency  contrast  enhanced  CT abdominal
scan  that  showed  a perforation.  We  performed  a distal  gastrectomy.  The  histopathological  examination
revealed  a g-NET  configuring  a possible  picture  of  Zollinger-Ellison  Syndrome.
DISCUSSION:  The  management  of NETs  is  diffulcult  and controversial  because  of  their  rarity.  It  is  useful

to  know  the  pathologic  assessment  of tumor  differentiation  and/or  grade,  evaluate  surgical  resectability
and  control  the  carcinoid  syndrome  symptoms.
CONCLUSION:  This  case  report  shows  that gastric  NETs  can  be found  in  cases  of  duodenal  perforation.  Our
future goal  is  to evaluate  the possibilities  to diagnose  the  Zollinger  Ellison  Syndrome  as  early  as  possible
and  to  treat  it with  targeted  therapy  in  order to prevent  its related  complications.

© 2020  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open  access  article
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. Introduction

Neuroendocrine tumors (NETs) can arise in the gastrointestinal
ract, in the lungs and, occasionally, elsewhere. The term neu-
oendocrine tumor refers to well-differentiated neuroendocrine
eoplasms, while neuroendocrine carcinoma (NEC) is attribute to
oorly differentiated neuroendocrine cancers. Carcinoid syndrome

s a clinical picture with a constellation of symptoms medi-
ted by various humoral factors elaborated by well-differentiated
ETs of the digestive tract and lungs which synthesize, store and

elease several polypeptides, biogenic amines, and prostaglandins.
ost NETs are associated with carcinoid syndrome only when
Please cite this article in press as: G. Di Buono, et al., Duodenal perfo
report, Int J Surg Case Rep (2020), https://doi.org/10.1016/j.ijscr.2020

hey metastasize to the liver. Gastric neuroendocrine neoplasms
g-NENs) represent the most frequent digestive NENs and are
ncreasingly recognized thanks to diffusion of upper gastroin-
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testinal endoscopy. g-NENs can be asymptomatic and benign or
aggressive and can sometimes mimic  a gastric adenocarcinoma.
Duodenal neuroendocrine neoplasms (d-NENs) can be sporadic or
associated with multiple endocrine neoplasia type 1 (MEN-1) and
present with a functional Zollinger-Ellison syndrome. The funda-
mental principles of evaluation of NETs include radiological staging
and tumor localization with CT scan or magnetic resonance imaging
(MRI) [1–3]. Upper and lower endoscopy are used for the evalua-
tion of metastatic NETs with an unknown primary site. For clinical
management is useful to know tumor differentiation and/or grade
(assessment of mitotic rate and/or Ki-67 index, presence/absence
of necrosis and pleomorphism), surgical resectability, the control of
carcinoid symptoms and an adequate use of antitumor therapy for
unresectable metastatic disease [4]. In line with the SCARE criteria,
in this case report we present a a patient with duodenal perfo-
ration due to a misunderstood gastrinoma with Zollinger-Ellison
Syndrome [5,6].
ration as presentation of gastric neuroendocrine tumour: A case
.09.120

2. Presentation of case

A 60 years-old Caucasian male came to emergency room
with diffuse abdominal pain, leukocytosis on blood tests (WBC

s an open access article under the CC BY-NC-ND license (http://creativecommons.
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Fig. 1. Contrast enhanced CT abdominal scan that showed a dilated stomach with hyperdense material of hematic nature in the lumen. At the level of the pyloric portion we
found  irregularly thickened walls associated with a small fluid collection and bubbles of free air (arrows).
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ig. 2. Intraoperative findings during laparoscopic exploration. a, b) we can see a c
f  gallbladder detects the large duodenal perforation requiring conversion to open 

9 × 103/mmc)  and increased C-reactive protein (120 mg/L). The
atient suffered from hypertension and he had a medical history
f previous appendectomy and repair of umbilical hernia. Family
istory was negative for other diseases. He underwent an urgent
ontrast enhanced CT abdominal scan that showed a dilated stom-
Please cite this article in press as: G. Di Buono, et al., Duodenal perfo
report, Int J Surg Case Rep (2020), https://doi.org/10.1016/j.ijscr.2020

ch with hyperdense material of hematic nature in the lumen. At
he level of the pyloric portion we found irregularly thickened
alls associated with a small fluid collection and bubbles of free

ir (Fig. 1). These radiological and clinical findings appeared com-
d perforation with no free fluid in the abdominal cavity. c, d) only blunt dissection
y.

patible with diagnosis of complicated peptic ulcer with covered
perforation. Because of the worsening of the patient’s clinical condi-
tion, we carried out an emergency surgery with distal gastrectomy
for the large diameter and position of perforation. The procedure
was performed by a young surgeon in urgent setting. We decided
ration as presentation of gastric neuroendocrine tumour: A case
.09.120

for a laparoscopic approach with pneumoperitoneum via trans-
umbilical open Hasson technique [7]. We  used a 12-mm trocar in
the left hypochondrium and other two 5-mm trocars respectively
in the right flank and in xiphoid region [8–10]. On exploratory

https://doi.org/10.1016/j.ijscr.2020.09.120
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aparoscopy we found a large perforation (about 5 cm of size) in
he first duodenum portion (Fig. 2). We  converted the procedure
o open surgery in consideration of the extension and position of
he lesion that did not allow us to continue safely in laparoscopy.

e achieved a distal gastrectomy with Roux-en-Y side-to-side
astro-jejunostomy [11,12]. The patients were satisfied with the
reatment received, the postoperative course was  uneventful and
he patient was discharged on POD 7. The intraoperative findings
ppeared to be not unequivocal, configuring on the one hand the
ypothesis of perforation on a large peptic ulcer or on a chronic
ancreatitic process but we could not exclude the presence of a
eoplasm by a gastro-duodenal origin. The histopathological exam-

nation described, 2 cm from the distal pyloric margin and in
he context of the pyloric type mucosa, a centimetric neoforma-
ion with histological and immunophenotypic characteristics of
ell-differentiated neuroendocrine tumor (NET G.1 s. WHO  2019

lassification, Synaptofisina + and Chromogranina +) [13]. In the
djacent mucosa we saw multiple erosion/ulceration phenomena,
ith bleeding spillage and vascular congestion. The gastric wall was

ll affected by outbreaks of chronic inflammation, sometimes in fol-
icular aggregation and with fibrosis also extended to the subserosa.
hese aspects, in relation to the presence of a NET G1 and multiple
rosive/ulcerative areas near the pyloric margin, were suggestive
f a clinical picture of Zollinger Ellison syndrome [14].

. Discussion

Zollinger-Ellison syndrome (ZES) is caused by a secretion of gas-
rin from duodenal or pancreatic neuroendocrine tumors named
astrinomas. The annual incidence of gastrinomas is 0.5–2 per
illion. Most patients are between 20 and 50 years-old with

 higher incidence in men  as compared with women. Approx-
mately 80% of gastrinomas are sporadic, but 20–30% occurs in
ssociation with multiple endocrine neoplasia type 1 (MEN 1) and
ypersecretion of other hormones [15,16]. The hyperproduction
f gastrin stimulates gastric acid secretion and the proliferation
f parietal and enterochromaffin cells of the gastric wall. Acid
ypersecretion causes diarrhea and a consequent hypokalaemia,
astro-oesophageal reflux disease, recurrent and/or conventional
reatment-resistant gastric and duodenal ulcers (over in 90% of
ffected patients). These peptic lesions are the main reason of
bdominal pain felt by subjects suffering from gastrinoma. In 25% of
ases it can occur in the context of a Multiple Endocrine Neoplasia
MEN 1) which must always be excluded in the case of hypergas-
rinemia. MEN  is a rare syndrome characterized by the presence
f several malignant and benign tumors affecting the endocrine
ystem. It is generally a hereditary disease, linked to mutations
n the homonymous gene (MEN1). There are more than 20 types
f endocrine and non-endocrine tumors, which occur in different
ombinations in the case of MEN1. In general, the most frequent
umors concern parathyroid glands (80–100%), pancreas (pancre-
tic NETs: 30–80%), pituitary glands (15–50%) and, in the 25% of
he case, as we sayed, can occur duodenal NETs [17]. Many people
nd mutations in the MEN1 gene during specific tests after that
nother family member has been diagnosed with type 1 multiple
ndocrine neoplasia. We  can suspect the presence of the MEN  1 syn-
rome even in the absence of other family cases, based on typical
igns and symptoms such as in presence of hyperparathyroidism
r in treatment-resistant peptic ulcers. Blood tests can assess the

evels of potentially altered typical hormones and radiological fea-
ures allow us to see if there are suspicious formations. MEN1 is
Please cite this article in press as: G. Di Buono, et al., Duodenal perfo
report, Int J Surg Case Rep (2020), https://doi.org/10.1016/j.ijscr.2020

ue by mutations in the MEN1 gene and DNA examination is use-
ul to obtain diagnosis and to study the other family members.
or this reason, in our patients in addition to CT scan of chest and
bdomen we performed genetic test which were negative. There-
PEN  ACCESS
rgery Case Reports xxx (2020) xxx–xxx 3

fore we concluded that the cause of its perforation is attributable to
a sporadic ZES related to gastrinoma and with no association with
MEN1 [18,19].

4. Conclusion

This case report shows that gastric NET can be found in cases
of duodenal perforation as a consequence of hypergastrinemia sec-
ondary to gastrinoma. The literature data about management of
these clinical conditions in emergency setting are poor because of
the rarity of that pathologies. However, surgical treatment remains
the best therapeutic option. Elective surgery is based on an early
endoscopic diagnosis of Zollinger Ellison Syndrome and targeted
therapy with proton-pump inhibitors (PPIs) and antiacid in order
to prevent any complications
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