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ABSTRACT. Multiple endocrine neoplasia (MEN) is a group of heritable syndromes characterized by aberrant growth of benign or malignant tumors in a subset of endocrine tissues. There
are three major syndromes: MEN1, 2A and 2B. We describe a 60-year-old woman who initially
manifested acute renal failure due to hypercalcemia and dehydration and, finally, was diagnosed
as a sporadic MEN1 case.
Introduction
Multiple endocrine neoplasia type 1 (MEN1),
also known as Wermer’s syndrome, is an autosomal-dominant predisposition to tumors of the
parathyroid glands (95%), entero-pancreatic
(30–80%) and anterior pituitary (20–25%).1
However, the clinical spectrum of this disorder
has been expanded, and a number of unusual
clinical manifestations with variable frequency
may occur among the affected individuals. The
duodenum is a common site of tumors (gastrinomas) in these patients, and carcinoid tumors (10–20%), adrenal adenomas (25–40%)
and sub-cutaneous lipomas (30%) are more
common than in the general population.2 Other
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reported associations with MEN1 include pheochromocytoma (very rarely), angiomyolipomas
and spinal cord ependymomas. The estimated
prevalence of MEN1 is 2–20 per 100,000 in
the general population, and approximately
10% of MEN1 mutations arise de novo, which
are applied to sporadic.3 MEN1 is defined as
the presence of two of the three main MEN1
tumor types (parathyroid, entero-pancreatic
endocrine adenomas and pituitary adenomas).
Familial MEN1 is defined as an index MEN1
case with at least one relative who has one of
the three main MEN1 tumors.1 Hyperparathyroidism is the most common manifestation of
MEN1, displaying almost 100% penetrance by
age 40–50 years.1 Clinically apparent pituitary
adenomas develop in 15–20% of patients when
sought by computed tomography (CT) or magnetic resonance imaging (MRI),3,4 but the pathological prevalence may be over 60%.5 The
most common type of pituitary tumor in
MEN1 is a pro-lactinoma. Nevertheless, growth
hormone-producing, corticotropin (ACTH)-producing, gonadotroph and clinically non-func-
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Table 1. Laboratory data at presentation.
Lab parameters

Patient

Serum creatinine (mg/dL)
BUN (mg/dL)
Serum calcium (mg/dL)
Serum phosphorus (mg/dL)
Serum iPTH (pg/mL)
Alkaline phosphatase (U/L)
ACTH (pg/mL)

2*
57*
16.8*
2.8
610*
857*
34.4

Normal
level
0.5–0.9
7–20
8.8–10.5
2.5–4.5
7–82
33–96
4.7–48

Prolactin (ng/mL)

21*

2–13

Growth hormone (ng/mL)

2.4

<18

0.92*
11.5
0.1*

0.4–1.8
4.5–12.5
0.5–5

T3 (ng/mL)
T4 (mcg/dL)
TSH (mIU/L)

tioning tumors can also occur.3 Entero-pancreatic tumors become clinically apparent in 30%
of the patients, but subclinical involvement is
more common.6,7 The malignant potential of
entero-pancreatic tumors is now the primary
life-threatening manifestation of MEN1. The
most common cause of symptomatic disease is
the Zollinger-Ellison (gastrinoma) syndrome
(ZES), leading to multiple peptic ulcers. Approximately 60% of MEN1 patients have
either the ZES or asymptomatic elevation in
serum gastrin concentrations.8 Symptomatic
insulinomas also occur with moderate frequency, while VIPomas and glucagonomas are
rare.
Case Report
A 60-year-old woman presented to the emergency department because of a recently elevated level of serum creatinine, nausea and
vomiting. She reported a history of depressionanxiety, which was diagnosed about one year
ago, and she received anti-depressant drugs for
it. She mentioned also a history of dyspepsia,
thyroid gland enlargement and suppressive
therapy with levo-thyroxine for several years.
She denied any history of hypertension, diabetes mellitus, genitourinary tract and other
diseases. She complained also from chronic
constipation, increased urine output and fluid
intake, particularly during the past four months.

Lab parameters

Patient

GH after OGTT
Cortisol 8AM (mcg/dL)
Calcitonin (pg/mL)
Serum uric acid (mg/dL)
Blood sugar (mg/dL)
Hemoglobin (g/dL)
ESR (mm/h)
Urinalysis

1.9
16
6*
13.3*
78
14.8
26
1 granular
cast

Normal
level
Suppressible
9.4–26
0.1–5.5
2.5–5.6
75–110
12–15.8
0–20
Urine
analysis

173,180

94–269

1.2

0.5–12.5

626*

<300

Insulin growth factor-1
(ng/mL)
Urinary vanillyl
mandelic acid (mg/d)
Urinary calcium (mg/d)

On physical examination, a 3 cm × 4 cm firm
mass just below the right mandibular angle
was palpated. The thyroid gland was enlarged
(grade III or visible from distant) and multinodular, particularly in the right lobe. Lymph
node enlargement and organomegaly were not
found. Examination of other systems was unremarkable. The results of the laboratory investigations are shown in Table 1.
Acute renal failure (ARF) supportive therapy
was initiated with judicious intravenous fluid
replacement and diuretics associated with urine
output monitoring. Then, urinary tract ultrasonography, skull radiography, MIBI parathyroid (sestamibi) scan, parathyroid hormone and
calcitonin blood levels and CT scan of neck
were requested. Ultrasonography (US) showed
normal-sized but slightly hyperechoic kidneys
compatible with acute injury. The left kidney
had a simple cyst of 9.7 mm diameter in the
middle part. US did not detect stones, calcifications or obstruction in the urinary system.
The skull radiograph revealed osteopenia and
the parathyroid scan demonstrated an active
adenoma (Figure 1). Neck CT scan revealed a
3.5 cm × 2.5 cm mass just upon the right carotid artery bifurcation resembling paraganglioma (carotid body tumor), which had been
confirmed by color Doppler sonography and
CT angiography (after renal function improvement), thyromegaly (particularly in the right
lobe) associated with multiple nodules without
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Figure 1. Sestamibi parathyroid gland scan shows an adenoma in right side.

Figure 2. Neck CT scan shows thyromegaly and
a mass (paraganglioma) in the right side (arrows).

calcification besides the right parathyroid adenoma (Figure 2). Fine needle aspiration of the
thyroid gland showed no malignant cells. In
brain MRI, slightly enlarged pituitary gland
and left subfrontal ovoid mass propounding of
a meningioma (without suprasellar extension)
were observed (Figure 3). Serum concentration
of iPTH was elevated, which was compatible
with the active parathyroid adenoma, hypercalcemia and hypophosphatemia. The thyroid
function tests showed mild abnormality due to

Figure 3. Brain MRI shows meningioma (arrow).

prolonged L-thyroxine therapy, and serum calcitonin level was slightly elevated that was
non-specific as in various thyroid diseases.
Serum creatinine, calcium and uric acid decreased to 1.12 and 5.4 mg/dL with proper
hydration and diuresis. Upper gastrointestinal
endoscopy was normal. Because of marked
symptomatic hypercalcemia, renal dysfunction,
diminished bone density in densitometry (>
2SD) and large multinodular thyroid gland with
a dominant 30-mm nodule, the patient was
scheduled for surgical resection of the para-
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thyroid adenoma and subtotal thyroidectomy.
During surgical resection, samples were sent
for frozen sections to rule out malignancy, and
they were negative. The pathologic report indicated parathyroid adenoma and benign hyperplastic thyroid tissue without malignancy.
All pituitary hormone blood levels were within normal levels, except elevated prolactin.
Discussion
Absence of medullary thyroid carcinoma, the
most common manifestation of MEN2 with
approximately 100% penetrance, was excluded
and the diagnosis in our patient was workedup for MEN1.9 The presence of two of the
three main MEN1 tumor types in the patient,
while no one of her family members was
affected, indicated the sporadic variant of
MEN1. The most important topic in this presentation is the imprudent prescription of the
anti-depressant drugs for the patient by her
psychiatrist with unawareness of hypercalcemia
neuropsychiatric symptoms and inadequate
diagnostic evaluation that resulted in a smoldering progression of hyperparathyroidism and
hypercalcemia-induced ARF. A number of
neuropsychiatric disturbances have been associated with hypercalcemia. The most common
symptoms have been anxiety, depression and
cognitive dysfunction. Improvement in some
or all of these symptoms has been described
after correction of the hyperparathyroidism.10
The most important renal manifestations of
hypercalcemia are nephrolithiasis, renal tubular dysfunction, particularly decreased concentrating ability, and acute and chronic renal
insufficiency.11 The development of renal insufficiency in primary hyperparathyroidism is
related to the degree and duration of hypercalcemia. Mild hypercalcemia is only rarely
associated with renal insufficiency. Severe elevations in the serum calcium concentrations
(12–15 mg/dL) can lead to a reversible fall in
the glomerular filtration rate that is mediated
by direct renal vasoconstriction and natriuresisinduced volume contraction.12 Long-standing
hypercalcemia and hypercalciuria may result in
the development of chronic hypercalcemic

nephropathy, which may be irreversible, and
continue to progress despite surgical cure of
the hyperparathyroidism.11 Calcification, degeneration and necrosis of the tubular cells leads
to cell sloughing and eventual tubular atrophy
and interstitial fibrosis and calcification (nephrocalcinosis), which can be detected by imaging studies and reflects severe renal parenchymal involvement.11 It is important to remember that prompt diagnosis and proper
management of hypercalcemia in our present
case resulted in renal function improvement.
After surgical operation, the patient was euthyroid and eucalcemic without any early or late
complications detected in the follow-up evaluations.
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