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Background: Multiple endocrine neoplasia type 1 (MEN1) is a rare, autosomal dominant inherited syndrome caused by

mutations in the MEN1 tumor suppressor gene. The diagnosis is defined clinically by the presence of 2 or more primary

MEN1 tumors (parathyroid, anterior pituitary, and pancreatic islet). We describe the case of a patient who presented with

classic history and imaging findings for MEN1.

Case Report: A male in his early thirties with a history of hyperparathyroidism and a transsphenoidal prolactinoma resection

presented years later with abdominal symptoms concerning for Zollinger-Ellison syndrome: worsening epigastric abdominal

pain, nausea, vomiting, and diarrhea. Contrast-enhanced computed tomography (CT) of the abdomen revealed hyperenhancing

pancreatic lesions and duodenal inflammation, suggesting pancreatic neuroendocrine tumor (gastrinoma) with secondary

duodenitis. Bilateral indeterminate hypoattenuating adrenal nodules were also seen on contrast-enhanced CT, and follow-up

magnetic resonance imaging confirmed benign adrenal adenomas. Furthermore, thyroid ultrasound and sestamibi scintigraphy

revealed a parathyroid adenoma. With confirmatory imaging findings, history, and presenting symptoms, the patient was

clinically diagnosed with MEN1 syndrome and underwent surgical and medical management.

Conclusion: This case exhibits the classic history with corresponding imaging findings of MEN1 syndrome, including pancreatic

neuroendocrine tumors, parathyroid adenoma, and adrenal adenomas. High clinical suspicion for MEN1 should lead to

endocrinology evaluation with appropriate laboratory workup and targeted imaging evaluation of the typical endocrine

organs as described for this patient.

Keywords: Adrenal gland neoplasms, gastrinoma, multiple endocrine neoplasia type 1, neuroendocrine tumors, parathyroid neo-
plasms, pituitary neoplasms, Zollinger-Ellison syndrome

Address correspondence to Neil U. Lall, MD, Department of Radiology, Ochsner Clinic Foundation, 1514 Jefferson Hwy., New Orleans,

LA 70121. Tel: (504) 842-4796. Email: neil.lall@ochsner.org

INTRODUCTION
Multiple endocrine neoplasia type 1 (MEN1) is a rare, au-

tosomal dominant inherited syndrome caused by mutations

in the MEN1 tumor suppressor gene. The diagnosis is de-

fined clinically by the presence of at least 2 primary MEN1

tumors (parathyroid, anterior pituitary, and pancreatic

islet).1 We describe the case of a patient with all 3 primary

MEN1 tumors with classic imaging findings.

CASE REPORT
A male in his early thirties presented to the emergency de-

partment (ED) after 3 weeks of worsening burning epigastric

abdominal pain, nausea, vomiting, and diarrhea. Review of

his history revealed a pituitary prolactinoma that had initially

presented with headache, blurry vision, and spontaneous

cerebrospinal fluid rhinorrhea when the patient was in his

late twenties. Magnetic resonance imaging (MRI) had con-

firmed the diagnosis of pituitary prolactinoma. The patient

had undergone subtotal transsphenoidal resection at an out-

side hospital and had since been on 0.25-mg oral cabergo-

line twice weekly. Additionally, he had had 2 episodes of

calcium-rich nephrolithiasis in his late twenties, and during

the course of his outpatient endocrinology workup, he was

diagnosed with both hypercalcemia and hyperparathyroid-

ism. Family history was positive for a pituitary tumor in his

paternal grandmother and a thymic tumor in a paternal

aunt. The patient’s father died of unknown causes. Although

the patient was previously on a proton pump inhibitor (PPI)

for severe reflux, this medication had been stopped approx-

imately 3 weeks prior to presentation to accurately evaluate

serum gastrin levels because of suspicion of gastrinoma in

the setting of possible MEN1 syndrome. The patient’s ab-

dominal symptoms became so severe that he presented

to the ED prior to follow-up with endocrinology.

During admission to the ED, the patient was evaluated

with contrast-enhanced computed tomography (CT) of the

abdomen and pelvis that demonstrated duodenal inflamma-

tory changes concerning for duodenitis (Figure 1A).
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Additionally, 2 hyperenhancing pancreatic masses concern-

ing for neuroendocrine tumors were identified that mea-

sured 7.2×4.5 cm and 1.3×1.4 cm. The larger of the 2

masses was centered in the pancreatic body (Figures 1A

and 1B). Given concurrent duodenitis, gastrinoma with re-

sultant peptic ulcer disease was suspected. These findings

in combination with the history of pituitary prolactinoma

and hyperparathyroidism suggested MEN1 syndrome as

had been clinically suspected. Additionally, bilateral indeter-

minate hypoattenuating adrenal nodules were identified on

contrast-enhanced CT (Figure 1B).

The patient was admitted for further workup. Serum gas-

trin level, which was markedly elevated at 758 pg/mL (ref-

erence range, 0.0-110.0 pg/mL), was obtained prior to

resuming PPI therapy. Esophagogastroduodenoscopy

demonstrated esophagitis, gastritis, and multiple nonbleed-

ing duodenal ulcers. Endoscopic ultrasound confirmed the

large (4.2×2.7×2.8 cm) pancreatic body mass (Figure 2);

biopsy revealed a well-differentiated neuroendocrine tumor

compatible with a gastrinoma. The patient’s symptoms

were controlled with resumption of PPI therapy, and he

was subsequently discharged on twice daily PPI therapy.

Evaluation for metastatic disease was performed with so-

matostatin scintigraphy; however, the patient’s known multi-

ple pancreatic neuroendocrine tumors were not positive on

this examination, limiting its utility. The patient eventually un-

derwent distal pancreatectomy with lymph node resection.

Pathology confirmed 2 well-differentiated neuroendocrine

tumors corresponding to the masses identified on contrast-

enhanced CT. The largest tumor was classified as inter-

mediate grade (World Health Organization grade 2) and

measured at least 6.6 cm; a single metastatic inferior pan-

creaticoduodenal lymph node was identified.

Further workup of the bilateral adrenal lesions identified

on contrast-enhanced CT was performed with MRI of the ab-

domen. These nodules demonstrated diffuse loss of signal

on opposed-phase abdominal MRI (Figure 3), diagnostic

of benign adenomas. The patient’s cortisol tests were within

normal limits, suggesting nonfunctioning adenomas. Plasma

metanephrine and normetanephrine, obtained to definitively

rule out pheochromocytoma prior to surgery, were within

normal limits.

The patient’s serum calcium was elevated at 12.7mg/dL

(reference range, 8.7-10.5mg/dL), and his parathyroid hor-

mone level was elevated at 259 pg/mL (reference range,

9.0-77 pg/mL). Ultrasound to evaluate for possible parathy-

roid adenoma revealed a hypoechoic lesion inferior to the

right thyroid lobe (Figure 4A). Technetium Tc-99m sestamibi

parathyroid scintigraphy revealed delayed washout of ra-

diotracer near the lower pole of the right thyroid lobe corre-

sponding to the lesion found on ultrasound and compatible

with parathyroid adenoma (Figures 4B and 4C). The patient

underwent subtotal parathyroidectomy with removal of 3.5

of the 4 glands. Pathology confirmed an adenoma within

the right lower gland and hyperplasia of the remainder of

the resected glands. The patient’s parathyroid hormone

level normalized to 24pg/mL immediately after removal of

the glands.

Because the patient had a regional nodal metastasis from

his gastrinoma, he is being treated with monthly lanreotide

infusions and will undergo periodic imaging surveillance.

He is maintained on daily cabergoline therapy for his resid-

ual prolactinoma and will be followed with periodic MRI and

prolactin level surveillance. No dedicated follow-up of the

adrenal adenomas is required because they are nonfunc-

tioning.

DISCUSSION
MEN1 syndrome is most commonly inherited as an auto-

somal dominant condition (90%) but can occur sporadically,

with an incidence of 0.25% from random postmortem stud-

ies.1,2 The diagnosis of MEN1 can be made clinically, on

the basis of family history, or directly with genetic testing

for a MEN1 mutation.1 The clinical diagnosis of MEN1 in-

cludes the presence of 2 or more primary endocrine tumors

associated with MEN1 (parathyroid adenomas, entero-

pancreatic tumors, and pituitary adenomas).1-4 The diagno-

sis on the basis of family history requires only 1 of the

associated primary endocrine tumors in someone who has

a first-degree relative with diagnosed MEN1.1 Our patient

had a history of a pituitary prolactinoma and newly discov-

ered pancreatic and parathyroid tumors, meeting the clinical

criteria for diagnosis. His young age at presentation and

family history of neuroendocrine tumors on his father’s

side suggest familial MEN1; however, the diagnostic criteria

only include first-degree relatives.1

Parathyroid adenomas are the most frequently occurring

tumor in patients with MEN1, occurring in 90% of patients

by age 40.2,5 These tumors can cause primary hyperpara-

thyroidism, and patients may present with hypercalcemia,

Figure 1. A: Coronal contrast-enhanced computed tomogra-
phy (CT) of the abdomen demonstrates a large hyperen-
hancing pancreatic body mass (arrows) and duodenal wall
thickening with surrounding fat stranding (arrowheads).
B: Axial contrast-enhanced CT of the abdomen shows the
hyperenhancing pancreatic body mass (arrows) as well as
indeterminate bilateral adrenal nodules (open arrows).
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nephrolithiasis, and osteitis fibrosa cystica.1,3,4 The age of

onset of symptoms of parathyroid adenoma is earlier in pa-

tients with MEN1 than in those without, typically occurring at

approximately 20-25 years of age compared to 55 years of

age, respectively.1 Our patient presented in his early thirties,

but he had previously experienced 2 episodes of nephroli-

thiasis during his late twenties with calcium-rich stones. Dur-

ing workup in the ED, the patient’s serum calcium level and

parathyroid hormone were both elevated.

Evaluation for patients with hyperparathyroidism typically

includes an ultrasound as an initial screening for underlying

parathyroid adenoma followed by nuclear technetium Tc-

99m sestamibi scintigraphy for confirmation. Sestamibi scin-

tigraphy has a sensitivity and specificity of >90% for lesions

that demonstrate retention of sestamibi radiotracer on de-

layed imaging.6

Management of parathyroid adenomas is typically surgi-

cal, with removal of the overactive glands with either a sub-

total or total parathyroidectomy; however, noting that

patients with MEN1 have an increased risk of persistent or

recurrent hypercalcemia after subtotal surgery, which is

thought to be secondary to their tendency toward multi-

glandular disease, is important.1,7 In our case, one parathy-

roid adenoma was identified by initial ultrasound screening

and confirmed with sestamibi scintigraphy. The patient sub-

sequently underwent subtotal parathyroidectomy with con-

firmatory pathology. Biochemical screening for primary

hyperparathyroidism in patients with MEN1 should be per-

formed annually with assessment of serum calcium and

parathyroid hormone levels.1

Although not the most common tumors, malignant enter-

opancreatic neuroendocrine tumors are the leading cause of

Figure 2. Endoscopic ultrasound shows the corresponding 4.2 × 2.7 × 2.8-cm heterogeneously
echogenic mass at the pancreatic body that was biopsied.

Figure 3. Axial magnetic resonance imaging with in-phase (A) and opposed-phase (B) imaging through the adrenal glands
demonstrates diffuse loss of signal within the adrenal nodules on opposed-phase imaging, diagnostic of benign adenomas
(arrows). A lobular pancreatic body mass is noted (arrowheads).
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mortality in patients with MEN1.5 Associated tumors of

the pancreatic islet cells can be either functioning (hormone

secreting) or nonfunctioning (non–hormone secreting).

Hormone-secreting tumors include gastrinomas (40% inci-

dence), insulinomas (10% incidence), and vipomas and glu-

cagonomas (2% incidence).2 Gastrinomas, the most

commonly occurring enteropancreatic tumor in patients

with MEN1, are often multiple, with metastases identified in

approximately 50% of these patients at the time of diagno-

sis.2 Malignant gastrinomas account for the majority of neu-

roendocrine tumor–related MEN1 deaths.5 Clinically,

gastrinomas cause gastric acid hypersecretion and recur-

rent peptic ulcers with diarrhea, known as Zollinger-Ellison

syndrome (ZES). The symptoms of ZES can be controlled

medically with PPIs, and abrupt discontinuation of PPI ther-

apy to evaluate serum gastrin levels may drastically exacer-

bate symptoms, as was seen in our patient.8,9 Death related

to gastric acid hypersecretion is uncommon since the ad-

vent of PPIs.5

Pancreatic neuroendocrine tumors are best visualized in

arterial phase contrast-enhanced CT as well-circumscribed

hyperenhancing masses that are less conspicuous during

the venous phase in contradistinction to pancreatic ductal

carcinomas that typically have a hypoenhancing appear-

ance. Our patient had 2 hyperenhancing pancreatic masses

that were pathologically proven to be well-differentiated neu-

roendocrine tumors and had clinical evidence of gastrin hy-

persecretion.

Somatostatin receptor scintigraphy is often beneficial in

identifying smaller lesions or metastases and has a higher

sensitivity and specificity than CT or MRI, particularly for ex-

trahepatic gastrinomas.10-12 The somatostatin analog used,

octreotide, binds to only 2 of the 6 subtypes of somatostatin

receptors (types 2 and 5). However, because 80% of

Figure 4. Longitudinal ultrasound (A) through the right lobe of the thyroid gland demon-
strates a hypoechoic nodule inferior to the right lobe (white arrows). Immediate (B) and
delayed (C) sestamibi scans were obtained for further characterization. Focally increased
uptake with a delayed washout is visible along the lower pole of the right thyroid lobe
(black arrows), confirming that the nodule seen on ultrasound was a parathyroid adeno-
ma.
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enteropancreatic neuroendocrine tumors express somato-

statin receptor subtype 2, the sensitivity for detecting these

tumors is typically good.13 For gastrinomas, the overall sen-

sitivity of somatostatin scintigraphy varies from 60%-

90%.13,14 Our patient’s gastrinoma did not demonstrate up-

take on initial somatostatin receptor scintigraphy, presum-

ably because his particular tumor did not express 1 of

these 2 somatostatin receptor subtypes, limiting the utility

of this examination for evaluation of metastases and follow-

up.

While symptoms of hypergastrinemia can be controlled

medically, definitive treatment of these tumors with surgical

resection and regional lymphadenectomy is desired be-

cause of their propensity to metastasize.10,15-17 Additionally,

2014 data have shown that treatment with lanreotide, a so-

matostatin analog, can prolong progression-free survival in

patients with grade 1 and grade 2 metastatic enteropancre-

atic neuroendocrine tumors.18 Because our patient was

found to have a metastatic lymph node during surgery, he

is being treated with monthly lanreotide infusions. In patients

with known MEN1, biochemical screening for enteropancre-

atic neuroendocrine tumors should be performed annually

with a fasting gastrointestinal hormone profile (including

gastrin, glucagon, and vasointestinal polypeptide). Radio-

logic screening of the pancreas and duodenum with CT,

MRI, or endoscopic ultrasound should be performed at

least annually, although consensus on optimal screening

has not been reached.1

Pituitary tumors may occur in up to 60% of patients with

MEN1, although the frequency reported in the literature is

variable.2 Prolactinomas are the most commonly occurring

pituitary tumors in patients with MEN1, with a prevalence

of 20% by age 40 years.2 Less common pituitary tumors

include somatotropin-producing adenomas, corticotropin

adenomas, and nonfunctioning tumors.1 Patients with pitui-

tary tumors can present with headaches and visual field def-

icits because of tumor size and growth. Prolactinomas in

particular can cause erectile dysfunction and decreased

libido in men or amenorrhea and galactorrhea in women re-

sulting from increased prolactin.1 The management of pro-

lactinomas typically involves transsphenoidal resection of

the tumor or medical management with bromocriptine or ca-

bergoline therapy. MEN1-associated pituitary tumors, how-

ever, tend to be more aggressive and resistant to therapy

and surgery than sporadic pituitary tumors.1,19,20 Adequate

follow-up is therefore necessary to track the onset of symp-

toms in such patients.

Our patient initially presented with symptoms of mass ef-

fect (headache and visual changes) as well as the rare com-

plication of cerebrospinal fluid rhinorrhea. In patients with

MEN1, annual biochemical screening for pituitary tumors

is advised (serum prolactin and insulin-like growth factor 1

levels), as well as imaging surveillance with MRI of the pitu-

itary gland every 3-5 years.1

Although not a defining feature of MEN1, adrenal tumors

have been reported in 20%-40% of patients with MEN1

and are typically benign and nonfunctional.2 However, pheo-

chromocytomas and adrenocortical carcinomas have also

been reported.21 In our patient, bilateral adrenal adenomas

were diagnosed on MRI and determined to be nonfunction-

ing based on cortisol levels. Additionally, pheochromocyto-

ma was definitely ruled out with laboratory work. Screening

for adrenal lesions in patients with MEN1 should be per-

formed with abdominal imaging (MRI or CT) every 3 years.

If a lesion is identified, it should be assessed for malignant

features with continued imaging surveillance, although a

specific time interval for this follow-up has not been estab-

lished. Biochemical evaluation with assessment of aldoste-

rone and cortisol levels should only be performed if clinical

features are present or if the lesion is >1cm.1

The life expectancy of patients with MEN1 is less than that

of the average population, with a mean age of death of 55

years.5 These patients should be managed by a multidisci-

plinary team with expertise in neuroendocrine tumors and

should receive appropriate biochemical and radiologic sur-

veillance.1

CONCLUSION
Our patient demonstrates a classic example of MEN1 syn-

drome with tumors in all 3 defining endocrine organs, includ-

ing pituitary prolactinoma, parathyroid adenoma, and

pancreatic neuroendocrine tumors (gastrinomas). When

the clinical suspicion for MEN1 is high, endocrinology eval-

uation with appropriate laboratory workup and targeted im-

aging evaluation of the typical endocrine organs as

described for this patient are advised with careful multidisci-

plinary management and follow-up.
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