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Multiple endocrine neoplasia type 1 (MEN1) is a complex, autosomal dominant inherited
syndrome characterized by 3 different tumors (parathyroid, anterior pituitary, and pancre-
atic islet). The diagnosis is defined clinically by the presence of 2 or more primary tumors.
We report the case of a 35 years old patient who presented with recurrent renal stones

and imaging findings for MEN1. Computed tomography pancreas revealed a mass in the
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tail which was confirmed by magnetic resonance imaging. Ultrasound of her neck showed
a mass on the left side and MIBI scan diagnosed a parathyroid adenoma which was later
pathologically confirmed.

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
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Introduction

Multiple endocrine neoplasia type 1 (MEN1) is a complex, au-
tosomal dominant inherited syndrome caused by mutations
in the MEN1 tumor suppressor gene. The diagnosis is defined
clinically by the presence of at least 2 primary MEN1 tumors
(parathyroid, anterior pituitary, and pancreatic islet). We de-
scribed a case of MEN 1 who presented with 3 types of tumors
showing classicimaging studies. Written consent from the pa-
tient was taken and approval of the research office of the hos-
pital.
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Case report

A 35-year-old female presented to the Urgent and Emergency
care center with left flank pain and vomiting. The urine dip-
stick was negative. Her past medical history included a pro-
lactinoma for about 12 years and recurrent renal stones for a
few years. She has a family history of parathyroid diseases and
unknown abdominal tumors. She was on 500 mcg cabergoline
once per week to treat hyperprolactinemia with the previous
noncompliance to medication.

Her blood tests were — Calcium: 3.48 mmol (2.1-2.6), Phos-
phate: 0.6 mmol (0.8-1.5) Parathyroid: 54.37 pmlo/L (1.95-8.49).
Her kidney function tests and eGFR were normal.
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Fig. 1 - Noncontrast CT KUB showing bilateral small renal stones (white arrows). No hydronephrosis.

Vitamin D level was 30 nmol/L (<25 nmol/L) and the Pro-
lactin level was 3341 mIU (0-646). TSH was normal. Computed
tomography KUB was requested shortly in urgent and emer-
gency care center (Fig. 1).

The patient was admitted to the hospital under the medi-
cal team to treat her hypercalcemia. Two days after admission
a CT pancreas was performed (Fig. 2).

An magnetic resonance imaging Pancreas 3 days later con-
firmed the findings (Fig. 3).

She had a previous magnetic resonance imaging pituitary
gland 6 years ago (Fig. 4).

Two weeks after admission a neck ultrasound followed by
a MIBI scan was requested (Figs. 5 and 6).

Our patient had a history of a pituitary prolactinoma and
newly discovered pancreatic and parathyroid tumors, meet-
ing the clinical criteria for the diagnosis of MEN. Her young
age at presentation and family history of parathyroid disease
suggest familial MEN1.

Parathyroidectomy was done after 1 month and
histopathology confirmed the parathyroid adenomatous
tissue with some atypical features but no evidence of invasive
neoplasia.

Afterward, she had developed a new episode of renal stone
disease and hydronephrosis after which a nephrostomy tube
was inserted.

Discussion

MENT1 is a rare autosomal dominant hereditary tumor syn-
drome with a high degree of penetrance, that is caused by
inactivating mutations of the tumor suppressor gene MEN,
and is characterized by a predisposition to a multitude of en-
docrine and nonendocrine tumors [1].

MENT1 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 studies
[2,3].

The diagnosis of MEN1 can be made clinically based on
family history, or directly with genetic testing for a MEN1 mu-
tation [2]. The clinical diagnosis of MEN1 includes the pres-
ence of 2 or more primary endocrine tumors associated with
MENT1 (parathyroid adenomas, enteropancreatic tumors, and
pituitary adenomas) [2,4]. The diagnosis based on family his-
tory requires only 1 of the associated primary endocrine tu-
mors in someone who has a first-degree relative with diag-
nosed MENT1 (Table 1) [2].

Parathyroid adenomas are the most frequently occur-
ring tumor in patients with MEN1, occurring in 90% of pa-
tients by age 40 [3,5]. These tumors can cause primary hy-
perparathyroidism and patients may present with hypercal-
cemia, nephrolithiasis, and osteitis fibrosa cystica [2,4,6]. The
age at symptoms onset of parathyroid adenoma is earlier in
patients with MEN1 compared to those without and typically
occurring at approximately 20-25 years of age compared to 55
years of age, respectively [2].

Furthermore, it is estimated that 1%-18% of patients diag-
nosed with primary hyperparathyroidism will have MEN1. The
degree of hypercalcemia in these individuals is usually mild
and patients may be asymptomatic or present with polydipsia,
polyuria, constipation, malaise, altered mentation, hyperten-
sion, shortened QT interval, peptic ulcer disease, urolithiasis,
and/or decreased bone mineral density with increased frac-
ture risk. There is a high prevalence of urolithiasis and early
bone mineral loss in young individuals with MEN1-associated
primary hyperparathyroidism, and bone or renal complica-
tions are progressively more frequent, extensive and severe in
long-standing primary hyperparathyroidism cases and those
associated with gastrinoma [7,8].
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Fig. 2 - (A) Pre-contrast CT pancreas: showing a solid isodense mass compared to the pancreatic parenchyma in the tail of
the pancreas measuring 2.5 x 2.1cm (red arrow). (B) Postcontrast arterial phase: the mass demonstrates Iso to mild high
attenuation compared to the pancreatic parenchyma (yellow arrow) (C) Venous phase: the lesion is also seen as a
well-circumscribed hyperdense mass (white arrow). (Color version of figure is available online.)

Fig. 3 - (A) MRI pancreas axial T2 WIs: confirms the mass in the pancreatic tail appearing iso-intense compared to the
pancreatic parenchyma (white arrow) (B) Axial TIWIs precontrast: the mass appearing hypointense compared to the rest of
the pancreas (yellow arrow). (C) Postcontrast arterial phase: enhancement similar to pancreatic parenchyma (black arrow).
(D) MRI pancreas DWIs (B value 400): the mass shows mild diffusion restriction (blue arrow). (E) ADC map: shows a relative
signal loss (red arrow). (Color version of figure is available online.)
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Fig. 4 - (A) MRI pituitary gland coronal T1WIs: reveals deviation of the pituitary stalk to the left side (yellow arrow) (B)
Coronal T2WIs: shows a small mass of isointense signal to the grey matter in the right aspect of the pituitary gland
measuring 7 mm (red arrow), the appearance is consistent with a microadenoma. (Color version of figure is available online.)

Fig. 5 - (A) Transverse greyscale U/S image of the neck: shows a hypoechoic nodule compared to the thyroid parenchyma in
the left side of the neck measuring 3.3 x 2.2 cm (black arrow) with a normal appearance of the left thyroid lobe (white
arrow) (B) Longitudinal greyscale image: the nodule lying close to the inferior aspect of the left thyroid lobe (white arrows)
with anechoic central areas representing cystic changes (black arrow) (C) Doppler mode image of the neck: the nodule
showing increased vascularity.
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Progressive Subtraction Images

Progressive proportions of a Pertechnetate image subtracted from a MIBI image acquired at
10 min Post Injection

Zmpty Image Pair [1 MIBL(20%xTcO4)1 . Empty Image Pair [2 MIBL(40%xTcO4)]1 . Empty Imaae Pair [3 MIBL(60%xTcO4)]

%

Zmpty Image Pair [7 MIBI-(140%xTcO4)1 Empty Imaae Pair [8 MIBI-(160%xTc O4)] Empty Imaqe Pair [9 MIBI-(180%xTcO4)]

Fig. 6 — Progressive proportions of pertechnetate image subtracted from MIBI image acquired at 10 min post-injection
demonstrating persistent activity on the subtraction images related to the left lower pole in keeping with a parathyroid
adenoma (blue arrow). (Color version of figure is available online.)

Table 1 - Diagnostic criteria for MEN1

1. The occurrence of two or more primary MEN1-associated endocrine tumors (ie, parathyroid adenoma, enteropancreatic tumor, and

pituitary adenoma)

2. The occurrence of one of the MEN1-associated tumors in a first-degree relative of a patient with a clinical diagnosis of MEN
3. Identification of a germline MEN1 mutation in an individual who may be asymptomatic and has not yet developed serum biochemical

or radiological abnormities indicative of tumor development

MENT1, multiple endocrine neoplasia type 1.

* To make a diagnosis of MEN1, a patient must fulfill at least one of three criteria.

Our patient presented in her mid-thirties but she had pre-
viously experienced 2 episodes of nephrolithiasis during her
late twenties with calcium-rich stones. During workup, the pa-
tient’s serum calcium and parathyroid hormone levels were
both elevated.

Evaluation for patients with hyperparathyroidism typically
includes an ultrasound scan as an initial screening for under-
lying parathyroid adenoma followed by nuclear technetium
Tc-99m sestamibi scintigraphy for confirmation. Sestamibi
scintigraphy has a sensitivity and specificity of >90% for le-
sions that demonstrate retention of sestamibi radiotracer on
delayed imaging [9].

Management of parathyroid adenomas is typically surgical,
with the removal of the overactive glands with either a subto-
tal 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 multiglandular disease, is
important [2,10].

In our case, one parathyroid adenoma was identified by
initial ultrasound screening and confirmed with sestamibi
scintigraphy.

Biochemical screening for primary hyperparathyroidism in
patients with MEN1 should be performed annually with an as-
sessment of serum calcium and parathyroid hormone levels
[2].

Pancreatic neuroendocrine tumors (pNETSs) are estimated
to occur in 30%-80% of patients with MEN1, and up to 80%-
100% of patients in postmortem studies. MEN1 is the most
common hereditary syndrome associated with pNETs with
approximately 10% of all pNETs being associated with MEN1
[11].

Although not the most common tumors, malignant en-
teropancreatic neuroendocrine tumors are the leading cause
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of mortality in patients with MEN1 [5]. Associated tu-
mors of the pancreatic islet cells can be either function-
ing (hormone-secreting) or nonfunctioning (non-hormone-
secreting). Hormone-secreting tumors include gastrinomas
(40% incidence), insulinomas (10% incidence), and vipomas
and glucagonomas (2% incidence) [3].

Gastrinomas, the most commonly occurring enteropancre-
atic tumor in patients with MEN1, are often multiple, with
metastases identified in approximately 50% of these patients
at the time of diagnosis [3]. Malignant gastrinomas account for
the majority of neuroendocrine tumor-related MEN1 deaths
[5]. Clinically, gastrinomas cause gastric acid hypersecretion
and recurrent peptic ulcers with diarrhea, known as Zollinger-
Ellison syndrome [12,13]. Nonfunctioning pNETs are among
the most common enteropancreatic tumors in MEN1 [14].

Our patient did not have symptoms or laboratory findings
to suggest that the pancreatic tail tumor is hormonally func-
tioning.

Pituitary tumors may occur in up to 60% of patients with
MEN]1, although the frequency reported in the literature is
variable [3] Prolactinomas are the most commonly occurring
pituitary tumors in patients with MEN1, with a prevalence of
20% by age 40 [3].

Patients with pituitary tumors can present with headaches
and visual field deficits because of tumor size and growth.
Prolactinomas in particular can cause erectile dysfunction
and decreased libido in men or amenorrhea and galactor-
rhea in women resulting from increased prolactin [2]. The
management of prolactinomas typically involves transsphe-
noidal resection of the tumor or medical management with
bromocriptine or cabergoline therapy. MEN1-associated pitu-
itary tumors, however, tend to be more aggressive and resis-
tant to therapy and surgery than sporadic pituitary tumors [2].

In our case, the patient had a history of galactorrhea which
was treated with cabergoline and was under regular follow-
up of her prolactin from 6 years before the diagnosis of MEN
syndrome.

Conclusion

Diagnosis of MEN1 depends on having a high level of suspicion
in patients who present with features of hyperparathyroidism,
prolactinoma, or increased gastric acid secretion. Our patient
demonstrates a classic example of MEN1 syndrome with tu-
mors in all 3 defining endocrine organs, including pituitary
prolactinoma, parathyroid adenoma, and pancreatic neuroen-
docrine tumor (nonfunctioning). When the clinical suspicion
for MEN1 is high, endocrinology evaluation with appropriate
laboratory workup and imaging evaluation as described for
this patient is advised then follow-up and genetic counseling.

Patient Consent

Written consent from the patient was taken.
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