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Clinical treatment of gastrinoma: A case report
and review of the literature
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Abstract. Gastrinoma is a gastrin-secreting tumor that is
associated with Zollinger-Ellison syndrome. The majority
of cases occur in the pancreas, followed by the duodenum.
Early diagnosis is difficult due to the relative rarity of the
tumor and the lack of specific symptoms. In the current study,
a 68-year-old female patient presented at the Second Affili-
ated Hospital, Zhejiang University (Hangzhou, China) due to
intermittent abdominal pain and watery diarrhea. The patient
was treated by surgical resection and was pathologically diag-
nosed with a well-differentiated pancreatic neuroendocrine
tumor (gastrinoma; grade 1). No evidence of recurrence was
observed during 1 year of follow-up. Furthermore, a review of
the Chinese literature was performed, which analyzed an addi-
tional 17 published cases of gastrinoma. The tumor size ranged
between 0.5x0.5 cm and 7.5x6.3x5.1 cm. The pancreas was the
most common site of occurrence, accounting for 72% (13/18)
of cases, followed by the duodenum (28%; 5/18). The most
common initial symptom was abdominal pain (89%; 16/18),
followed by diarrhea (56%; 10/18). In 18 cases, including the
present case and 17 previous cases, the level of gastrin ranged
between 137 and 1,550 pg/ml (normal range, 5-100 pg/ml).
Of the 17 previous cases, 11 patients underwent surgery and
6 patients received conservative therapy due to metastasis or
patient choice. Overall, gastrinoma remains a rare disease.
Complete removal of the lesion is the standard curative treat-
ment and conservative treatment is only recommended for
patients unsuitable for surgery or for those with widespread
metastasis.
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Introduction

Gastrinoma is a rare neuroendocrine tumor (NET), with
an incidence of 0.1-15 cases per million individuals world-
wide (1). A total of 0.1% of peptic ulcers and 2-5% of recurrent
ulcers are caused by gastrinoma (2). Gastrinoma may also
be referred to as Zollinger-Ellison syndrome, which presents
as gastric hypersecretion, hyperacidity and atypical peptic
ulceration, and was first reported by Zollinger and Ellison in
1955 (3). Gastrinoma is often misdiagnosed due to its rela-
tive rarity and lack of specific symptoms. Typical symptoms
include abdominal pain, secretory diarrhea, esophagitis and
hypercalcemia (4). Serum gastrin level is of great significance,
while final diagnosis depends on pathological and immuno-
histochemical analysis. Surgical management remains the
only curative treatment for gastrinoma (5). The current study
reports the case of a 68-year-old female patient diagnosed
with gastrinoma, who was treated successfully by surgical
resection. Written informed consent was obtained from the
patient for publication of this study. In addition, 17 cases of
gastrinoma published in the Chinese literature are reviewed.
The epidemiology, histopathology, imaging characteristics
and clinical management of the disease are reported.

Case report

In November 2013, a 68-year-old female was admitted to the
Department of Surgery at The Second Affiliated Hospital,
Zhejiang University (Hangzhou, China), with intermittent
abdominal pain and watery diarrhea that had been present for
1 year. The symptoms could be temporarily relieved by symp-
tomatic treatment. No nausea, vomiting, melena or tenesmus
was reported, and the patient's medical and family histories
were unremarkable. Physical examination revealed mild
tenderness in the epigastrium, without rebound tenderness. No
evident abnormalities in thyroid function or tumor markers
were identified. The patient's gastrin level was elevated
(864.19 pg/ml; normal range, 25-100 pg/ml). Parathyroid
hormone (PTH) and blood calcium levels were normal.
Gastroscopy revealed an ulcer in the descending duodenum
and biopsy identified an NET. Computed tomography (CT;
LightSpeed VTC; GE Healthcare Life Sciences, Chalfont, UK)
and magnetic resonance imaging (MRI; Signa HDxt 3.0T; GE
Healthcare, Life Sciences) revealed no abnormalities.
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Figure 1. Macroscopic images of the sample. (A) An annular pancreas was observed, where a ring of pancreatic tissue encircled the duodenum (black arrow).
(B) A 0.7x0.7-cm thick lesion was identified proximal to the duodenal papilla (white arrow).

Figure 2. Microscopic images of the tumor (magnification, x400). (A) Hematoxylin and eosin staining revealing a trabecular pattern. Immunohistochemical
staining revealing positivity for (B) gastrin (++), (C) chromogranin A (+++) and (D) synaptophysin (+++).

During surgery, a ring of pancreatic tissue encircling the
descending portion of the duodenum was identified, a condi-
tion termed an ‘annular pancreas’ (Fig. 1A). Following the
resection, a 0.7x0.7-cm thick lesion was identified proximal to
the duodenal papilla (Fig. 1B). In addition, an enlarged lymph
node, 1.5 cm in diameter, was identified behind the head of
pancreas. Subsequently, the patient underwent a duodenopan-
createctomy.

The tumor was pathologically diagnosed, using hema-
toxylin and esoin stainning, as a well-differentiated pancreatic
NET using the World Health Organization 2010 classifica-
tion system (grade 1) (6), due to the presence of round/oval
nuclei and that the tumor had infiltrated the layer. Immuno-
histochemical analysis was performed at the Department
of Pathology of The Second Affiliated Hospital of Zhejiang
University, and revealed that the tumor was strongly positive
for synaptophysin (Syn; +++), chromogranin A (CgA; +++),
cytokeratin (CK)7 (+++4), CK19 (++) and gastrin (++) (Fig. 2);

positive for somatostatin (+), SRY-box 10 (+), neuron-specific
enolase (+), pS3 (+) and Ki-67 (+; 2%); and negative for insulin,
progesterone receptor, CK20, CK34BEI12 and glucagon. +
indicates <20% of cells stained, ++ indicates 20-50% of cells
stained and +++ indicates >50% of cells stained.

Following surgery, the patient recovered well and the
gastrin level decreased to 32.6 pg/ml. The patient underwent
follow-up for 1 year, and no evidence of recurrence was
observed during this period. At present, the patient remains
alive after 2 years of follow-up.

Literature review. The Chinese Biology and Medicine Data-
base (www.sinomed.ac.cn), the Chinese periodical Database
of Science and Technology (www.cqvip.com), and the China
Hospital Knowledge Database (www. kns.chkd.cnki.net.)
were searched for gastrinoma cases published in the previous
10 years using the search terms ‘gastrinoma’ and ‘case
report’. Studies were included based on the following criteria:
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Table I. Clinical data of the 18 gastrinoma cases (including the present case) reported in the Chinese literature.
Patient Age,  Tumor Gastrin,
no. Author, year Gender years size,cm Localization Symptoms pg/ml  Treatment (Ref.)
1 Wang et al, 2008 M 70  7.5x6.3x5.1 Duodenum Abdominal pain NA  Surgery @)
2 Wang et al, 2010 F 61 1.8x2.1 Pancreas Abdominal pain 1250 Conservative (8)
and diarrhea therapy
3 Wang et al, 2010 M 38 1.5x2.0 Cauda pancreatis Abdominal pain NA  Surgery ®)
4 Li et al, 2006 M 45 2.0x2.0 Cauda pancreatis Abdominal pain 1550  Surgery )
and melena
5 Li et al, 2006 M 37 20x2.0 Pancreas Abdominal pain NA  Surgery )
6 Hou et al, 2009 M 61 6.0x5.6  Caput pancreatis Abdominal pain 406  Conservative (10)
and duodenum  and diarrhea therapy
7 Zhan et al,2012 F 71 5.0x4.0 Caput pancreatis Abdominal pain NA  Conservative (11)
and duodenum  and diarrhea therapy
8 Yang and Wang, 2008  F 56 NA Liver Abdominal pain 615 Conservative (12)
and diarrhea therapy
9 Hou et al, 2005 M 25 NA Stomach Abdominal pain 960  Surgery (13)
and diarrhea
10 Dai et al, 2010 M 40 3.1x20 Pancreas Vomit and diarrhea 675  Surgery (14)
11 Zhang and Liu, 2011 F 48 NA Duodenum Abdominal pain 138  Conservative (15)
therapy
12 Rajiv et al, 2009 M 64 4.0x3.0 Cauda pancreatis Abdominal pain 1250 Conservative (16)
and diarrhea therapy
13 Wang, 2008 F 69 3.5x2.8  Cauda pancreatis Abdominal pain NA  Surgery W)
and diarrhea
14 Chen and Wang, 2003 F 41 1.0x1.5 Pancreas Abdominal pain 137 Surgery (18)
and diarrhea
15 Wu and Shi, 2003 F 58 0.5x0.5 Caput pancreatis Diarrhea 217  Surgery (19)
16 Wang, 2003 M 58 20x2.0 Cauda pancreatis Abdominal pain NA  Surgery (20)
17 Shen et al, 2007 M 64 5.2x4.0x3.8 Caput pancreatis Abdominal pain 200 NA 21
Present F 68 20x1.0 Duodenum Abdominal pain 864  Surgery -
case and diarrhea

M, male; F, female; NA, not available.

i) The study was a case report; ii) the final diagnosis of each
case was confirmed using pathological and immunohisto-
chemical results; and iii) the manuscript was written in the
Chinese language. Case reports that did not provide sufficient
data were excluded. Duplicate reports were excluded and
17 published cases, in addition to the present case, were identi-
fied (Table I) (7-21).

The mean age of the 18 patients at presentation was
54.1 years (range, 25-71 years), and the male to female ratio
was 5:4. The tumor sizes ranged between 0.5x0.5 cm and
7.5x6.3x5.1 cm. The pancreas was the most common site
of gastrinoma occurrence, accounting for 72% (13/18) of
cases, followed by the duodenum (28%; 5/18). A single case
of stomach gastrinoma and a single case of liver gastrinoma
were also observed. The most common initial symptom
was abdominal pain (89%; 16/18), followed by diarrhea
(56%; 10/18). Vomiting and melena were also reported in one
case. The level of gastrin ranged between 137 and 1,550 pg/ml
(normal range, 5-100 pg/ml). In the 17 previously published
cases, 11 patients underwent surgery and 6 patients received

conservative therapy due to the presence metastasis or patient
choice.

Discussion

Gastrinoma is a relatively rare NET with an incidence of
0.1-15 cases per million individuals worldwide (1). Gastri-
noma is the second most common type of NET following
insulinomas (22). The tumors exhibit the abnormal secre-
tion of gastrin and most commonly occur in the pancreas,
followed by the duodenum. In the present case, the tumor
was located in an annular pancreas encircling the descending
portion of the duodenum. Gastrinoma may be divided into two
subtypes: Sporadic gastrinoma (SG), which accounts for 75%
of all gastrinomas, and multiple endocrine neoplasia type-1
(MEN-1) gastrinoma (23). MEN-1 patients usually develop
hyperparathyroidism, pancreatic NETs and pituitary adenoma.
Although the majority of gastrinomas grow slowly, 50-60%
are malignant and have metastasized at diagnosis (24). In
patients with metastatic malignant gastrinoma, the 5-year
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survival rate is 20-38% (24). The most common metastatic
sites are the peripheral lymph nodes and liver. Pre-operative
diagnosis is difficult due to the lack of specific symptoms, and
the management of gastrinoma remains controversial due to
the rarity of the tumor.

An annular pancreas is a congenital abnormality in which
a ring of pancreatic tissue encircles the descending portion of
the duodenum; this was first reported by Tiedemann in 1818
and was termed an annular pancreas by Ecker in 1862 (25).
The incidence of annular pancreases is low, with a previous
autopsy series indicating a prevalence of 0.005-0.015% (26).
An annular pancreas is usually associated with peptic ulcers,
duodenal obstruction, pancreatitis and obstructive jaun-
dice (27).

The common clinical manifestations of gastrinoma
include abdominal pain, secretory diarrhea, esophagitis and
hypercalcemia (28). Abdominal pain is the most common
presentation and is usually caused by peptic ulcers (4). In the
present literature review, the most common initial symptom
was also abdominal pain. Thus, a gastrinoma may be misdi-
agnosed as a peptic ulcer. Peptic ulcers caused by gastrinoma
should be distinguished from cases of annular pancreas, as
compression from the annulus to the duodenum may lead to the
development of peptic ulcers. In cases where a patient presents
with a refractory ulcer and diarrhea, a diagnosis of gastrinoma
must be considered. For patients with suspected gastrinoma,
the serum gastrin level should be measured. The normal
level of serum gastrin is <100 pg/ml, however, in gastrinoma
patients, levels may significantly exceed the upper limit. In the
present literature review, the gastrin levels ranged from 137 to
1,550 pg/ml (normal range, 5-100 pg/ml). However, hyper-
gastrinemia may also be observed in patients with atrophic
gastritis or gastric outlet obstruction. Thus, analysis of gastric
acid secretion should be applied for the differential diagnosis
of gastrinoma (28). The patient in the present case exhibited
normal PTH and blood calcium levels, and was subsequently
diagnosed with SG. In addition, CgA has been used as a tumor
marker for NETSs, with a sensitivity of 59% and a specificity of
100% in MEN-1 (29).

The majority of gastrinomas are identified within the
gastrinoma triangle, which consists of the duodenum, pancre-
atic head and hepatoduodenal ligament (30). The tumor should
be located prior to surgery, and ultrasonography is the stan-
dard choice of diagnostic technique due to its convenience and
cost-effectiveness; however, the sensitivity of the procedure is
low. Thus, CT, MRI, selective angiography and somatostatin
receptor scintigraphy, which exhibit sensitivities of 51, 57,
57 and 78%, respectively (31), are recommended for further
evaluation. Recently, endoscopic ultrasound has been applied
widely due to its high sensitivity. Furthermore, it has been
suggested that intraoperative ultrasound should be routinely
used to identify pancreatic lesions (32). However, the final
diagnosis of gastrinoma depends on the pathological and
immunohistochemical analysis. The most important feature
for the diagnosis of NETs is positive immunostaining for CgA
and Syn. Furthermore, gastrin immunostaining may be used
to differentiate gastrinoma from other pancreatic NETSs. In the
present case, the tumor specimen was positive for Syn (+++),
CgA (+++) and gastrin (++), with Ki-67 levels of 10%, which
strongly indicated a gastrinoma.
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Surgical management remains the only curative treat-
ment for gastrinoma (5). Fraker et al (33) reported that
gastrinoma patients administered conservative treatment
exhibited a higher risk of liver metastasis (23%) compared
with those who received surgery (3%). In the present study,
of the 17 cases, 11 patients underwent surgery and 6 patients
received conservative therapy due to metastasis or patient
choice. Surgical resection should be performed at laparotomy
rather than laparoscopically, as the primary tumor is not
usually observed on pre-operative imaging studies, since
the tumors are submucosal in the duodenum and frequently
metastasize to the lymph nodes (34). Prior to surgery, proton
pump inhibitors (PPIs) should be applied to maintain gastric
acid levels at <5 mmol/h. For gastrinoma of the pancreas,
tumor enucleation is recommended, while for gastrinoma of
the duodenum, due to its multiple distribution, the duodenum
should be lanced and the lesions resected. Notably, lymph
node dissection should be performed even if no primary tumor
is identified due to the possibility that the primary tumor may
have occurred in the (peripancreatic) lymph nodes. Lymph
nodes along the celiac trunk and hepatic ligament should also
be dissected (34,35).

Conservative treatment is only recommended for patients
who are unsuitable for surgery or for patients with widespread
metastasis. Gastric hypersecretion may be controlled effec-
tively using PPIs and H2-blockers (36). However, PPIs are the
optimal choice due to their long duration of efficacy, which
allows a dose to be administered once or twice a day. Somato-
statins, such as octreotide, have also been used to inhibit the
hypersecretion of gastric acid (37). However, a routine dose
has not been established and randomized trials are required.
Chemotherapy may be administered for patients with wide-
spread metastasis. The first-line treatment is combined therapy
with streptozotocin and 5-fluorouracil or doxorubicin (22).
Controversy remains with regard to whether chemotherapy
prolongs survival time (38), and radiotherapy is not generally
recommended.

In conclusion, the present study reported that case of a
68-year-old female patient diagnosed with gastrinoma, who
was successfully treated by surgical resection. Gastrinoma
is a rare disease. Complete removal of the lesion is the main
curative treatment. Conservative treatment is only recom-
mended for patients unable to undergo surgery or those with
widespread metastasis. Therefore, further study is required to
evaluate alternative conservative treatments.
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