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Abstract
AIM: To describe our patients affected with ectopic 
biliary tree gastrinoma and review the literature on this 
topic. 

METHODS: Between January 1992 and June 2012, 
28 patients affected by duodenopancreatic endocrine 
tumors in multiple endocrine neoplasia type 1 (MEN1) 
syndrome underwent surgery at our institution. This 
retrospective review article analyzes our experience re-
garding seventeen of these patients subjected to duo-
denopancreatic surgery for Zollinger-Ellison syndrome 
(ZES). Surgical treatment consisted of duodenopancre-
atectomy (DP) or total pancreatectomy (TP). Regional 
lymphadenectomy was always performed. Any hepatic 
tumoral lesions found were removed during surgery. In 
MEN1 patients, removal of duodenal lesions can some-
times lead to persistence or recurrence of hypergas-
trinemia. One possible explanation for this unfavorable 
outcome could be unrecognized ectopic localization of 
gastrin-secreting tumors. This study described three 
cases among the seventeen patients who were found 
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to have an ectopic gastrinoma located in the biliary 
tree.

RESULTS: Seventeen MEN1 patients affected with ZES 
were analyzed. The mean age was 40 years. Fifteen 
patients underwent DP and two TP. On histopathologi-
cal examination, duodeno pancreatic endocrine tumors 
were found in all 17 patients. Eighty-one gastrinomas 
were detected in the first three portions of the duode-
num. Only one gastrinoma was found in the pancreas. 
The mean number of gastrinomas per patient was 5 
(range 1-16). Malignancy was established in 12 pa-
tients (70.5%) after lymph node, liver and omental 
metastases were found. Three patients exhibited biliary 
tree gastrinomas as well as duodenal gastrinoma(s). 
In two cases, the ectopic gastrinoma was removed at 
the same time as pancreatic surgery, while in the third 
case, the biliary tree gastrinoma was resected one year 
after DP because of recurrence of ZES.

CONCLUSION: These findings suggest the importance 
of checking for the presence of ectopic gastrinomas in 
the biliary tree in MEN1 patients undergoing ZES surgery.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Enteropancreatic endocrine neoplasms af-
fect up to 90% of multiple endocrine neoplasia type1 
(MEN1) patients. Gastrinomas are the most common 
functional enteropancreatic neuroendocrine tumors and 
were thought to be located almost exclusively in the 
duodenum in MEN1 patients. This study describes our 
experience regarding ectopic biliary tree gastrinomas in 
MEN1 syndrome. Our data doubles the number of cas-
es reported in literature on this topic. Furthermore, the 
present study brings to light important issues that could 



established by the presence of  hypergastrinemia, insu-
linoma or pancreatic nodule(s) over 1 cm in diameter. 
Abdominal ultrasonography (US), computed tomography 
(CT) and/or magnetic resonance imaging (MRI), soma-
tostatin receptor scintigraphy (SSRS-Octreoscan), en-
doscopic ultrasonography (EUS) or selective pancreatic 
angiography with hepatic venous sampling after selective 
arterial secretin injection (SASI) test were performed in 
the majority of  patients. Surgical intervention included: 
(1) complete duodenopancreatic mobilization, and colo-
epiploic detachment; (2) inspection and palpation of  the 
pancreas, duodenum, first jejunal loops and gallbladder; 
(3) abdominal intraoperative US (IOUS); (4) transillumi-
nation of  the duodenum; and (5) intraoperative serum 
gastrin measurement by rapid immunoradiometric assay 
at the induction of  anesthesia (basal value), 15, 30 and 45 
min after pancreatic surgery. Further postoperative sam-
ples were taken after 3, 4 and 24 h. Gastrin values were 
measured using the rapid radioimmunoassay for serum 
gastrin, using specific antibodies (100% cross-reactivity) 
for small gastrin (G-17).

Surgery consisted of  duodenopancreatectomy (DP) 
or total pancreatectomy (TP). Regional lymphadenectomy 
was performed in all patients and included pancreatico-
duodenal, splenic and celiac nodes. Any hepatic tumoral 
lesions were removed during surgery.

All specimens were available for analysis and were 
confirmed as being gastrinomas by immunohistochemis-
try. In accordance with the World Health Organization’s 
criteria for endocrine tumors, we distinguished between 
microadenomas (< 5 mm) and macrumors (> 5 mm). 
Tumor size, proliferation index, immunohistochemical 
phenotype, angioinvasion, and evidence of  metastatic 
spread were assessed. The diagnosis of  each tumor as a 
gastrinoma was based on the presence of  over 90% of  
cells displaying positive immunoreaction to gastrin.

During follow-up, fasting serum gastrin, additional 
entero-hormone levels and secretin provocative tests 
were performed 3 and 6 mo postoperatively, and yearly 
thereafter. Cure of  hyperestrinism was defined as a nor-
mal serum gastrin concentration and a negative secretin 
test. Abdominal US and/or EUS, CT or MRI were car-
ried out once every two years, or, if  necessary, when hor-
monal levels increased.

RESULTS
Seventeen of  the 28 operated patients (60.7%) were af-
fected with gastrinomas, ten patients with insulinoma and 
one patient with vipoma. All the patients also had non-
functioning tumors in the pancreas. The mean age of  pa-
tients affected by ZES was 40 years (range 24-63 years): 
15 patients underwent DP and two TP. On histological 
examination, duodenopancreatic endocrine tumors were 
found in all 17 patients. Immunohistochemical evalua-
tion revealed a total of  81 gastrinomas in the first three 
portions of  the duodenum. In our series, only one gas-
trinoma was located in the pancreas. The mean number 
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help to establish the best biochemical and oncological 
cure for such cases, of which clinicians should be aware 
to improve the management of MEN1 patients. 
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INTRODUCTION
Multiple endocrine neoplasia type 1 (MEN1) is a familial 
syndrome characterized by tumors of  the parathyroids, 
the anterior pituitary and the enteropancreatic endocrine 
system. Enteropancreatic endocrine neoplasms affect 
up to 90% of  MEN1 patients, the incidence increasing 
with age[1-3]. In MEN1, the most common functional en-
teropancreatic neuroendocrine tumors are gastrinomas, 
located almost exclusively in the duodenum. According 
to recent literature, pancreatic localization is extremely 
rare[4-6]. Zollinger-Ellison syndrome (ZES) and/or in-
creased basal or stimulated plasma gastrin levels[5] often 
persist after surgical treatment. This could be caused by 
either metastatic disease or potentially unrecognized lo-
calization of  gastrin-secreting tumors. 

Interestingly, primary sporadic gastrinomas may arise 
not only in the pancreas and duodenum, but also in other 
organs, such as the stomach, ovary, omentum, kidney, 
jejunum, esophagus, extra-hepatic biliary tree or liver[7-13]. 
All these sites have usually been considered atypical in 
MEN1 syndrome, or until now, never described. Recently, 
the extra-hepatic biliary tree and liver were indicated as 
the sites of  primary gastrinomas in three MEN1 patients 
from two different centers[14,15]. Our experience includes a 
further three MEN1 patients with an ectopic gastrinoma 
in the biliary tree, thus doubling the number of  cases rec-
ognized in the international literature. The implications 
of  this phenotype are important in the clinical manage-
ment of  MEN1 ZES.

MATERIALS AND METHODS
Between January 1992 and June 2012, 28 MEN1 patients 
affected with duodenopancreatic endocrine tumors were 
observed and operated on at our institution, following 
a protocol approved by the Tuscany Region. MEN1 di-
agnosis was confirmed after genetic testing on germline 
DNA obtained from peripheral blood leukocytes. Serum 
gastrin, chromogranin A, pancreatic polypeptide (PP), 
somatostatin, glucagon and vasoactive intestinal peptide 
levels were assessed. A preoperative secretin stimulation 
test (bolus 2 μg/kg, Secrelux®, SANOCHEMIA Phar-
mazeutika AG) were carried out in all patients and taken 
as positive where gastrin increased to > 120 pg/dL 2-5 
min after secretin infusion. Indications for surgery were 
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later. The right superior parathyroid gland was removed, 
and partial thymectomy was carried out. Intraoperative 
PTH decreased from 1050 pg/mL at baseline to 150 
pg/mL, 20 min after parathyroidectomy. On suspicion 
of  MEN1, the patient was referred to our institution for 
a genetic test, which revealed mutation of  the MEN1 
gene (Table 1). She underwent complete biochemical and 
radiological examination with CT, but no neuroendocrine 
lesions of  the pancreas were found. MRI was negative 
for pituitary lesions. 

In 2010, she was admitted to our surgical unit for 
heartburn, abdominal pain and diarrhea. An increase in 
basal gastrin serum levels (184 pg/mL; NV < 108) and 
a secretin provocative test confirmed hypergastrinemia 
(9783 pg/mL). EGDS showed esophagitis and gastro-
duodenitis with peptic ulcers. The clinical diagnosis of  
ZES in MEN1 was put forward, and the patient started 
proton pump inhibitor (PPI) therapy. Abdominal EUS 
showed a 7-mm nodule in the pancreatic head, together 
with small submucosal lesions of  the first and second 
parts of  the duodenum. In October 2010, she underwent 
pylorus-preserving duodenopancreatectomy extended 
to the pancreatic body, with removal of  the regional 
lymph nodes and the gallbladder (Table 1). End-to-side 
Wirsung-jejunal anastomosis, and common bile duct-
jejunal and duodeno-jejunal anastomoses through trans-
mesocolic Roux-en-Y loop were then performed. The 
IOUS showed no hepatic lesions. Gastrin serum levels 
progressively decreased, reaching 20 pg/mL at the end 
of  the surgical procedure. Pathology revealed 37 neuro-
endocrine tumors of  the pancreas (maximum diameter 2 
cm) and three gastrin positive tumors of  the duodenum 
(maximum diameter 2 mm). Of  the 31 lymph nodes 
examined, two had neuroendocrine tumor tissue posi-
tive for gastrin. The postoperative course was uneventful 
and the patient was discharged 17 d later on PPI therapy 
(Omeprazole 40 mg × 2/die). One month after surgery, 
she had abdominal pain and vomiting, and was readmit-
ted to our ward. An upper gastro-intestinal tract X-ray 
showed slow transit at the level of  the anastomotic jeju-
nal loop. Laparotomy was carried out with dissection of  
adhesions between the small bowel and the great omen-
tum, and the mesocolic defect was closed, suturing it to 
the stomach. The day after surgery, gastrin levels were 
measured, revealing a significant increase in serum values 
(173 pg/mL). Five days later the patient was discharged 
and given PPI drugs and somatostatin analogs. After two 
mo, a 12 mm hepatic lesion, posterior to the Ⅴ-Ⅷ seg-

Case 2
The second case concerns a 55-year-old woman. Her 
mother had died of  chronic renal failure at the age of  86 
and her father at 67 of  a carcinoid of  the small bowel, 
her sister had died at the age of  46 from neurologic com-
plications of  a pituitary prolactinoma. 

Our patient’s clinical history began at the age of  24 
when she developed kidney stones with recurrent renal 
colic. In 1994, she underwent left nephrectomy for hy-
dronephrosis and hysteroannessiectomy for uterine leio-
myomatosis. In 1999, she suffered episodes of  epigastric 
pain and EGDS showed the presence of  a duodenal 
ulcer. In 2001, the patient was clinically diagnosed with 
MEN1 and was referred to our department for a com-
plete serum biochemical assessment, which showed el-
evated levels of  PTH and calcium. A genetic diagnosis of  
MEN1 was made (Table 1), and in 2002, she underwent 
total parathyroidectomy, with a parathyroid autograft in 
the non-dominant forearm. After surgery, she was nor-
mocalcemic with normal PTH serum levels. 

On follow-up, a secretin provocative test showed an 
increase in gastrin values after stimulation. CT revealed 
the presence of  nodules in the pancreatic head. SSRS 
confirmed the presence of  pathological neuroendocrine 
tissue in the first and second portions of  the duodenum, 
and in the head of  the pancreas. In October 2003, she 
underwent Whipple’s duodenopancreatectomy with re-
gional lymphadenectomy and cholecystectomy (Table 1). 
Intraoperative US showed no residual pancreatic or he-
patic lesions, and gastrin levels decreased to 25 pg/mL at 
the end of  the surgical procedure. Pathological examina-
tion revealed 28 non-functioning neuroendocrine tumors 
of  the pancreas (maximum diameter 1.6 cm) and four 
gastrin-secreting tumors (maximum diameter 0.2 cm), 
three in the duodenum and one in the gallbladder fundus. 
The Ki-67 index was less than 1%. There was no evi-
dence of  lymph node involvement (Table 2). The postop-
erative course was complicated by acute pancreatitis and 
consequent pancreato-jejunal anastomotic dehiscence, 
thus requiring TP with splenectomy. The patient was dis-
charged after 38 d and is still on follow-up for MEN1.

Case 3
The third case concerns a 36-year-old woman, whose 
father had died of  myocardial infarction at the age of  52, 
while her mother and two sisters were in good health. In 
2004, she was subjected to left inferior parathyroidectomy 
for primary hyperparathyroidism, which recurred 4 mo 

Table 2  Pathological findings in multiple endocrine neoplasia type 1 patients with biliary gastrinomas

Pt Gastrinomas (n) Size of largest 
duodenal 

gastrinoma (cm)

Size of largest biliary 
gastrinoma (cm)

Other pancreatic 
endocrine neoplasms 

(n)

Size of largest 
NF PEN (cm)

Total tumors 
(n )

Hepatic 
findings

Gastrinoma 
metastases

1 2 (D, BD) 1.0 1.2 16 NF 3.4 18 Negative Negative
2 4 (3D, 1G) 0.2 0.2 32 NF 1.6 32 Negative Negative
3 3 (2D, 1BD) 0.3 1.5 37 NF 2.0 40 Negative Positive (N)

D: Duodenal; BD: Biliary duct; G: Gallbladder; N: Lymph node; PEN: Pancreatic endocrine neoplasms; NF: Non-functioning.
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ment portal vein branch, was detected by CT and con-
firmed at US. MRI was subsequently performed to better 
define the hepatic lesion, which showed a 15 mm nodule 
in the Ⅴ segment, immediately below the right portal 
bifurcation. SSRS confirmed the presence of  the hepatic 
nodule with a high density of  SST2 receptor (Figure 1). 

Basal gastrin serum levels were within the normal range 
(45.6 pg/mL), but a secretin stimulation test displayed an 
increase to 482 pg/mL. In January 2012, the patient was 
readmitted to our department with epigastric pain, heart-
burn and anemia (Hb 7.1) associated with a syncopal epi-
sode. An EGDS and a colonoscopy gave negative results. 

24 oreA B

C D

E F

G

Figure 1  Computed tomography scan. A: The tumor (arrow) near the glissonian capsule of the right portal triad sheet; B: The lesion was positive at somatostatin 
receptor scintigraphy; C: Intraoperative picture: the tumor is close to the hepatic hilum, as indicated by the surgical forceps; D: Surgical resection of the V-VIII hepatic 
segments: the nodule is shown by the surgical forceps; E: Overview of the neuroendocrine tumor found inside the glissonian capsule of the right portal triad sheet; F: 
Tumor displaying distinct trabecular pattern; G: Massive gastrin production by the majority of neoplastic cells is shown by immunophenotyping.
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A SASI test was carried out, producing two gastrin peaks 
at 1541 and 1217 pg/mL 40 s after stimulation in the he-
patic and superior mesenteric arteries, respectively. EUS 
identified three pancreatic lesions of  approximately 0.5 
cm in diameter. In February 2012, the patient underwent 
hepatic resection of  the Ⅴ-Ⅷ segments to remove the 
lesion, which was found inside the glissonian sheet of  the 
anterior sectional pedicle and not in the liver parenchyma 
(Figure 1 and Table 1). A 0.7 cm lesion of  the residual 
pancreatic body was also enucleated (Table 2). Intraopera-
tive gastrin levels decreased below the normal range to 32 
pg/mL. A gastrin-secreting tumor in the biliary tree and a 
pancreatic neuroendocrine lesion were found at histology 
(Figure 1). Both lesions had a Ki-67 index lower than 1%. 
The patient developed a biliary fistula, which was then 
treated conservatively. She was discharged after 15 d and 
is still on follow-up for MEN1.

DISCUSSION
Primary gastrinomas are classified as duodenal, pancre-
atic and extraintestinal-extrapancreatic. The pancreas and 
duodenum are the most frequent sites of  sporadic gas-
trinomas, while the duodenum is almost exclusively the 
localization of  gastrinomas in MEN1 patients[4-6]. MEN1-
associated gastrinomas occur predominantly in the first 
three parts of  the duodenum, are usually multiple and 
measure less than 5 mm in diameter[3-6,16]. In some cases, 
duodenal gastrinomas are only found on microscopic ex-
amination. From 34% to 85% of  duodenal gastrinomas 
are metastatic at the time of  surgery, but tumor spread is 
usually restricted to the regional lymph nodes[4-6]. Pancre-
atic localization is rare in MEN1 syndrome, sometimes 
being associated with a more aggressive behavior of  the 
tumor, which may metastasize to the liver[17]. 

Extraduodenal-extrapancreatic gastrinomas in MEN1 
syndrome are rare, while they account for 22% of  spo-
radic gastrinomas according to Norton et al[18]. The im-
proved ability to identify gastrinomas in the duodenal 
wall, either preoperatively or intraoperatively, has resulted 
in an apparent increase in the incidence of  duodenal gas-
trinomas and decrease in the incidence of  occult lesions 
and primary peripancreatic lymph node gastrinomas. Wu 
et al[19] found extrapancreatic and extraduodenal gastrino-
mas in only 8 (5%) of  142 patients with ZES, none of  
whom had MEN1. The sites of  these gastrinomas were 
the ovary, omentum, stomach, jejunum, kidney, biliary 
tract, and, in 2 cases, the liver[19].

To the best of  our knowledge, only twenty cases of  
hormonally active gastrin-producing or immunostaining 
gastrin positive neuroendocrine tumors of  the extrahe-
patic biliary tree have been published in literature, 18 in 
the sporadic setting and two in MEN1[14]. The majority 
of  these patients were female and under 50 years of  age. 
The most common symptom was jaundice and, more 
rarely, peptic ulceration or frank ZES. Generally, basal 
gastrin serum levels were high and the secretin test was 
positive. These gastrinomas mainly occurred in the com-

mon bile duct or common hepatic duct, less frequently 
at the confluence of  the hepatic duct. Tumor size varied 
from a few millimeters to over 2 centimeters. Lymph 
node or liver metastases were detected in almost 50% of  
these cases. All these gastrinomas were resectable, and in 
most cases radical surgery was carried out with no evi-
dence of  disease recurrence at either short or long term 
follow-up.

Primary hepatic gastrinomas are even less frequent 
than those occurring in the extrahepatic biliary tree, with 
fewer than 20 cases reported in the literature and only 
one case described in MEN1[15,20]. These gastrinomas are 
generally single nodules, 1-7 cm in diameter, with high 
radiotracer uptake at octreoscan. Liver resection resulted 
in prompt normalization of  gastrin serum levels with 
no evidence of  recurrence, suggesting these tumors are 
primary rather than metastases of  occult extrahepatic 
microgastrinomas. Therefore, only three MEN1 ecto-
pic gastrinomas have been described before the present 
study: two in the extrahepatic biliary tree and one in the 
liver[14,15]. The clinicopathological characteristics of  these 
primary ectopic gastrinomas are summarized in Table 
3. All the patients were young females, with associated 
hyperparathyroidism, pituitary adenoma, and pancreatic 
functioning or non-functioning tumors. In all cases, the 
basal gastrin values were high and the ectopic gastrinoma 
was single, varying from 6 to 15 mm. The two extrahepat-
ic biliary duct cases were detected intraoperatively, while 
the hepatic gastrinoma was diagnosed preoperatively at 
CT and SSRS. Lymph nodes displayed neuroendocrine 
tumor tissue positivity for gastrin in only one patient. In 
another, a suspected hepatic metastasis was ablated with 
radiofrequency and alcoholization. In all but one patient, 
excision of  these ectopic gastrinomas was carried out 
during DP to remove concomitant duodenal or pancre-
atic neuroendocrine tumors. These patients were eugas-
trinemic immediately after surgery and at follow-up. 

Our experience regarding MEN1 ectopic gastrinomas 
is similar to that in the literature: gastrinomas were found 
incidentally during DP in two patients, and detected in 
the liver in another after recurrence of  ZES. The most 
likely hypothesis explaining the development of  gastrino-
mas in the biliary tree is the presence of  stem cells with 
the capacity to differentiate into specific endocrine cells. 
Endocrine cells are widely distributed in the epithelial 
layer of  organs that originate from the primitive gut. 
Argyrophil and somatostatin cells have been identified 
in the glandular epithelium of  both the extrahepatic and 
intrahepatic bile ducts in adult and infant normal liv-
ers[21,22]. These cells may increase in number, and many 
kinds of  other endocrine cells appear anew and even 
proliferate in hepatocytes[22]. Endocrine cells also occur in 
the gallbladder, where metaplastic changes of  the mucosa 
can be induced by lithiasis. Similarly, primary gastrinomas 
developing in the hepatic parenchyma may originate from 
endocrine cells within the small peripheral intrahepatic 
biliary tree. In our third case, the gastrinoma was not lo-
calized in the hepatic parenchyma, but along the vascular 
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pedicle, suggesting a possible origin from cells arranged 
along the bile duct.

Histological findings of  gastrinomas almost invari-
ably correspond to well-differentiated neuroendocrine 
tumors, according to the WHO 2010 classification[23]. 
Immunohistochemically, gastrin can be detected in all 
tumors: many duodenal gastrinomas are multihormonal, 
and contain single somatostatin or serotonin expressing 
cells. Approximately 50% of  gastrinomas contain PP, 
glucagon and/or insulin, as well as gastrin. There is a 
high risk of  gastrinomas behaving malignantly, irrespec-
tive of  size, with frequent lymph node and liver metas-
tases; pancreatic tumors tend to be worse than duodenal 
lesions. Malignancy cannot be predicted histologically, 
except on evidence of  angioinvasion or infiltration of  
surrounding tissues. The proliferation fraction can be 
taken as an indicator of  malignancy and a Ki-67 index 
greater than 10% is invariably associated with develop-
ment of  metastases[23].

Distinguishing ectopic primary gastrinomas from 
metastatic gastrinomas is not easy. MEN1 gastrinomas 
of  the duodenum or pancreas can metastasize to the 
liver and be mistaken for ectopics if  the primary tumor 
goes undetected. Several factors in our MEN1 patients 
helped to exclude the biliary gastrinomas as being meta-
static rather than ectopic. First, segmentary biliary ducts 
and gallbladder are unusual sites for metastasis. Second, 
the gastrinomas in all the patients were single lesions 
and with no disease progression, as commonly occurs 
in metastatic neuroendocrine tumors. No liver or lymph 
node metastases were found in two cases, while in the 
third, diagnosed with duodenal gastrinomas metastatic to 
the regional lymph nodes, gastrin values normalized rap-
idly at the end of  the first operation, but increased one 
month later.

Surgical treatment of  MEN1 gastrinomas is a matter 
of  debate. Some authors suggest simple enucleation of  
the duodenal mucosa or limited full-thickness duodenal 
resection, while others recommend DP[24,25]. The major-
ity of  patients after duodenal resection, are not cured 
definitively, and hypergastrinemia, as well as metastatic 
disease, can occur[26,27]. According to Thompson[28], the 
secretin stimulation test proved negative in only one third 

of  patients submitted to this procedure, in spite of  the 
fact that most of  them (68%) remained eugastrinemic 
for a long postoperative period. DP has been claimed to 
promote higher curability rates[27-33]. In our experience, 
surgery is curative after resection of  affected pancreatic 
tissue and enucleation of  macroscopic nodules in the re-
sidual pancreas. On reviewing the literature, the curability 
rate of  DP with regional lymphadenectomy in MEN1 
gastrinomas is more than 85%[27,31,34-36]. Indeed, resection 
of  the so-called “gastrinoma triangle”, achieved with DP, 
also allows the removal of  lesions located in the common 
bile duct, the cystic duct or the gallbladder. The frequent 
relapse in MEN1 gastrinoma patients after duodenal exci-
sion, could be caused by residual ectopic gastrinomas that 
were not removed through conservative surgery, rather 
than to duodenal recurrence.

 The possibility of  primary gastrinomas arising in the 
biliary tree in MEN1 syndrome must always be taken into 
consideration to ensure that appropriate therapy is used, 
as this ectopic localization can explain surgical failure in 
MEN1 ZES. Intraoperative palpation, transillumination 
and IOUS of  the biliary tree could be useful to locate 
ectopic gastrinomas. The clinical community should be 
made aware of  these findings to improve the manage-
ment of  MEN1 patients.

COMMENTS
Background
Surgical removal of duodenal multiple endocrine neoplasia type1 (MEN1) gas-
trinomas can lead to persistence or recurrence of hypergastrinemia. A possible 
explanation for this unfavorable outcome could be unrecognized ectopic local-
ization of gastrin-secreting tumors. 
Research frontiers
Primary gastrinomas arising in the biliary tree can explain surgical failure in the 
treatment of Zollinger-Ellison syndrome in MEN1 syndrome. 
Innovations and breakthroughs
Only twenty cases of hormonally active gastrin-producing or immunostaining 
gastrin positive neuroendocrine tumors of the extrahepatic biliary tree have 
been published in the literature, 18 in the sporadic setting and two cases in 
MEN1. Primary hepatic gastrinomas are even more infrequent than those of the 
extrahepatic biliary tree, with fewer than 20 cases reported in the literature to 
date and only one case described in MEN1.
Applications
Three out of 17 MEN1 patients were found to be affected by an ectopic gastri-

Table 3  Clinicopathological characteristics of multiple endocrine neoplasia type 1 patients with extraduodenal-extrapancreatic 
gastrinomas reported in the literature

Ref. Sex/age Site/size (mm) Gastrin: basal/
stimulation

Diagnostic 
imaging positivity

MEN1 stigmata Surgical treatment Metastasis BPC gastrin

Price et al[14] F/55 CD (CBD 
junction)/6 mm

4500/NR IOUS, discovered 
at surgery

pHPT, PA, NF-PETs 
(n°21/1-6 mm)

Distal splenopancreatectomy; 
RFA hepatic excision BC

Liver, 
(solitary)

780 (2 yr) 
(recurrence)

Price et al[14] F/43 CBD/15 × 12 × 1 580/4300 IOUS, discovered 
at surgery

pHPT, PA, NF-PET 
(4), DG (3/1-4 mm); 

GC, lipoma

PPDP; enucleation; gastric 
excision

Lymph 
nodes (CBD 

HA)

86 (2 yr)

Lee et al[15] F/39 Liver (Ⅱ-Ⅲ 
seg)/16 × 15 × 0.9

447/NR CCT, SSRS, IOUS pHPT, PA, insuli-
noma

WDP; Ⅱ-Ⅲ liver segmentec-
tomy

- 34 (po)

pHPT: Primary hyperparathyroidism; PA: Pituitary adenoma; DG: Duodenal gastrinoma; GC: Gastric carcinoid; WDP: Whipple’s duodenopancreatectomy; 
PPDP: Pylorus preserving duodenopancreatectomy; D: Duodenal; CBD: Common bile duct; CD: Cystic duct; G: Gallbladder; N: Lymph node; F: Female.
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noma located in the biliary tree. These findings suggest that in MEN1 patients, 
the presence of ectopic biliary tree gastrinoma is not rare, occurring in 17.6% of 
cases.
Terminology
MEN1 is a familial syndrome characterized by tumors of the parathyroids, the 
anterior pituitary and the enteropancreatic endocrine system. Enteropancreatic 
endocrine neoplasms affect up to 90% of MEN1 patients. Gastrinomas are 
the most common functional enteropancreatic neuroendocrine tumor and, ac-
cording to recent literature, are located almost exclusively in the duodenum in 
MEN1 patients.
Peer review
These results lead to doubling of the number of cases described in the litera-
ture regarding ectopic biliary tree gastrinomas in MEN1 patients. These findings 
should be made available to the clinical community to improve the management 
of MEN1 patients.
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