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Background/Objective: Multiple endocrine neoplasia type 1 (MEN1) syndrome results from genetic
sequence variations of the tumor suppressor MEN1 gene, which codes for the protein menin. Individuals
with MEN1 are prone to developing multiple tumors involving the endocrine and nonendocrine organs.
MEN1 associated with liposarcomas has not been documented previously. We highlight a case of MEN1
presenting with a metastatic adrenal liposarcoma.
Case Report: A 41-year-old Hispanic man with a history of nephrolithiasis and skin lesions presented to
the emergency department with abdominal pain. He was found to have a right adrenal mass measuring
7.9 cm with extension into the liver and primary hyperparathyroidism. He had multiple paternal first-
degree relatives with similar skin lesions, hypercalcemia, and tumors of the brain, thoracic cavity,
abdomen, and thyroid. The mass was identified as a metastatic pleiomorphic adrenal liposarcoma on
surgical pathology. Genetic testing revealed a germline pathogenic sequence variation of the MEN1 gene.
Discussion: Liposarcomas are rare malignant tumors with an annual incidence of 2.5 cases per 1 million.
Although lipoma formation is a commonly described manifestation of MEN1, liposarcomas have not been
associated with MEN1 previously. A potential mechanism of this association is through the role of menin
in inducing adipocyte differentiation via peroxisome proliferatoreactivated receptor-g activation, a
highly expressed protein in liposarcomas.
Conclusion: Liposarcomas should be included in the differential of MEN1-related tumors.
© 2022 AACE. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Multiple endocrine neoplasia type 1 (MEN1) syndrome results
from genetic sequence variations of the tumor suppressor MEN1
gene which codes for the protein menin. It is inherited as an
autosomal dominant disorder with high penetrance or can occur
sporadically. The diagnosis of MEN1 is made based on clinical, fa-
milial, or genetic criteria.1 Clinical criteria require 2 or more MEN1-
associated tumors (pituitary adenomas, parathyroid adenomas, and
enteropancreatic tumors). Familial criteria require 1 MEN1-
associated tumor and a first-degree relative with confirmed
MEN1. Genetic criteria require a germlineMEN1 sequence variation
a type 1; PPAR-g, peroxisome
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in an individual whomay be asymptomatic. Individuals with MEN1
are prone to developing multiple tumors involving the pituitary,
parathyroid, and enteropancreatic organs. However, other associ-
ated tumors include angiofibromas, collagenomas, adrenal tumors,
various neuroendocrine tumors, meningiomas, and lipomas.1 We
describe a case of MEN1 associated with a metastatic adrenal
liposarcoma.
Case Report

A 41-year-old Hispanic man with a medical history of recurrent
nephrolithiasis presented to the emergency department with
acute, right-sided abdominal pain. He had not routinely sought
medical attention prior to this; therefore, the reported medical
history was limited, and he had no laboratory tests in our system
prior to this presentation. He had multiple paternal first-degree
relatives with skin nodules; tumors of the brain, thoracic cavity,
abdomen, and thyroid gland; and hypercalcemia. The patient had 3
biologic children without any known medical conditions.
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Fig. 1. Computed tomography scan with contrast: 7.9-cm heterogeneous hypo-
attenuating right adrenal mass and hepatic subcapsular hematoma.

Fig. 2. Computed tomography scan with contrast: 11-cm right posterior hepatic mass
and hepatic subcapsular hematoma.

Highlights

� Individuals with multiple endocrine neoplasia type 1

(MEN1) syndrome are prone to developing multiple tu-

mors involving the pituitary, parathyroid, and enter-

opancreatic organs

� Adrenal liposarcomas may be associated with MEN1

� Although rare, it is important to keep MEN1 in the dif-

ferential diagnosis of patients with adrenal tumors and

other suggestive characteristics of the disease, such as

hyperparathyroidism, pituitary adenoma, enter-

opancreatic tumor, and a significant family history of

such manifestations.

Clinical Relevance

To our knowledge, this is the first documented case asso-

ciating multiple endocrine neoplasia type 1 (MEN1) with

liposarcomas. We believe that this article is of interest to a

broad audience because it is a tumor that should be in the

differential diagnosis of a patient with MEN1 presenting

with an adrenal or intra-abdominal mass.
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On physical examination, multiple brown, subcentimeter cuta-
neous nodules were noted on his torso. He had a 1-cm peduncu-
lated nodule noted on his right arm. His body habitus was lean, and
he had no cushingoid features. Computed tomography of the
abdomen and pelvis with contrast revealed a 7.9-cm heteroge-
neous, hypoattenuating right adrenal mass, an 11-cm right poste-
rior hepatic mass, and a hepatic subcapsular hematoma (Figs. 1
and 2). He was admitted to surgical oncology for urgent surgical
intervention.

At the time of the patient’s admission, the laboratory results
were the following: (1) total calcium level, 11.7 mg/dL (8.4-10.4 mg/
dL); (2) albumin level, 3.6 g/dL (3.4-4.7 g/dL); (3) calcium corrected
for albumin level, 12 mg/dL (8.4-10.4 mg/dL); (4) parathyroid hor-
mone level, 181 pg/mL (18-84 pg/mL); (5) 25-hydroxyvitamin D
level, 19 ng/mL (>29 ng/mL); (6) creatinine level, 0.97 mg/dL (0.62-
1.66 mg/dL); (7) estimated glomerular filtration rate, 97 mL/min-
ute/1.73 m2 (>60 mL/minute/1.73 m2); (8) magnesium level, 2.0
mg/dL (1.4-2.6 mg/dL); (9) phosphorus level, 1.0 mg/dL (2.3-5.6
mg/dL); and (10) 24-hour urine calcium level, 482 mg/24 hours
(42-353 mg/24 hours). Based on these levels, he was diagnosed
with primary hyperparathyroidism. Prior to surgery, the 24-hour
urine metanephrine, 24-hour urine normetanephrine, plasma
metanephrine, and plasma normetanephrine levels were 261
mg/day (55-320 mg/d), 1098 mg/day (114-865 mg/day), 0.17 nmol/L
(0.00-0.49 nmol/L), and 0.94 nmol/L (0.00-0.89 nmol/L), respec-
tively. The 24-hour urine free cortisol level was 364.6 mg/day (�60
mg/day), and the 1-mg dexamethasone suppression test showed a
serum cortisol level of 10.1 mg/dL (<1.8 mg/dL), baseline adreno-
corticotropic hormone level of 9 pg/mL (0-46 pg/mL), dehydro-
epiandrosterone sulfate level of 41 mg/dL (80-56 mg/dL),
androstenedione level of 0.816 ng/mL (0.230-0.890 ng/mL),
17-hydroxyprogesterone level of 95.97 ng/dL (�138.00 ng/dL),
renin level of 8.7 ng/mL/hour (0.2-1.6 ng/mL/hour), and aldoste-
rone level of 13.9 ng/dL (�16.0 ng/dL).

Based on the aforementioned evaluations, suspicion for pheo-
chromocytoma and adrenocortical carcinoma was low. Autono-
mous cortisol secretion could not be accurately assessed in the
acute inpatient setting. He underwent a right adrenalectomy and
received postoperative stress doses of hydrocortisone. Pathology
revealed a high-grade pleomorphic liposarcoma involving the right
adrenal gland that extended into the liver parenchyma. Magnetic
resonance imaging showed T-spine lesions, and the patient was
classified as having stage IV disease.

Because the suspicion for MEN1 was high because of his family
history and primary hyperparathyroidism, the patient consented to
proceed with genetic testing. A pathogenic sequence variation
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(c.2T>A, p.Met1?) of the MEN1 gene was discovered within a gene
panel of 67 genes analyzed. He was retested for hypercortisolism
4 months after surgery with a 24-hour urine free cortisol, of which
the level was 33.1 mg/day (�60 mg/day), and 3 midnight salivary
cortisol test results showing 0.037, 0.044, and 0.055 mg/dL (n <0.112
mg/dL). He was taken off hydrocortisone and did not have clinical
evidence of adrenal insufficiency or glucocorticoid withdrawal
syndrome. For the treatment of the liposarcoma, chemotherapy
with doxorubicin, ifosfamide, and mesna was started, and cina-
calcet was initiated to manage hypercalcemia while on chemo-
therapy. Parathyroidectomywas being considered on completion of
chemotherapy. Unfortunately, he had disease progression on
doxorubicin, ifosfamide, and mesna therapy, and he was placed on
eribulin for palliative treatment.

Discussion

This is the first reported case of MEN1 associated with the
development of an adrenal liposarcoma. Liposarcomas are rare
malignant tumors with an annual incidence of 2.5 cases per 1
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million.2 Although lipoma formation is a commonly described
manifestation of MEN1, liposarcomas have not been associated
with MEN1 previously. Menin is a nuclear scaffold protein that
regulates gene transcription and acts as a tumor suppressor in
endocrine organs.3,4 It has been shown that menin can act as a
coactivator of peroxisome proliferatoreactivated receptor-g (PPAR-
g). PPAR-g is expressed in adipocyte cells, and its stimulation has
been shown to induce cell differentiation. A loss of function of
menin has been shown to decrease PPAR-g stimulation, and this is
the proposed mechanism for lipoma formation in patients with
MEN1.5 PPAR-g is also expressed in high levels in liposarcomas.6

Thus, it can be postulated that the development of liposarcomas
in the setting of MEN1 may share a similar mechanism, although
there have been no studies reported in the literature examining this
entity. Treatment with PPAR-g agonists, such as pioglitazone, has
been shown to induce cell differentiation, emerging as a potential
treatment for liposarcomas.7,8

The incidence of MEN1 has been estimated to be 0.25%, and 1%
to 18% of patients with primary hyperparathyroidism are found to
have MEN1.1 Although hypercalcemia is the most common initial
presenting finding in patients with MEN1, this patient had not
previously sought routine medical care aside from emergent care
for nephrolithiasis, and therefore, this presenting feature went
unidentified. Rather, he presented with a constellation of endocrine
abnormalities and evidence of a metastatic liposarcoma, signifying
advanced disease from delayed diagnosis. A potential missed op-
portunity for earlier diagnosis of this patient would have been
further workup of his multiple skin nodules, which he shared with
many of his relatives and had since childhood. Multiple cutaneous
manifestations, including cafe au lait macules and nodules, have
been associated with MEN1 and have even been used to increase
the pretest probability of positive genetic testing for the relatives of
patients withMEN1.9 Regarding the concern for hypercortisolism in
the patient’s initial testing, it is difficult to definitively determine if
it was physiologic or pathologic. First, the patient had no cush-
ingoid features, and the pretest probability for Cushing syndrome
was low. However, both the 1-mg dexamethasone suppression and
24-hour urine free cortisol test results were abnormal. Unfortu-
nately, these tests are not reliable in the setting of acute stress
owing to false positives and cannot solely be relied on to make the
diagnosis of Cushing syndrome.10 The facts that the patient did not
12
require long-term glucocorticoids postoperatively and that pa-
thology was not suggestive of cortisol-producing cells, point to-
ward physiologic hypercortisolism due to stress rather than a
cortisol-producing liposarcoma.

Conclusion

In conclusion, it is important to keep MEN1 in the differential
diagnosis in patients who present with a history of nephrolithiasis
and evaluate early for the presence of hypercalcemia. This case
further highlights the importance of obtaining a thorough family
history in such patients because the tumors associated with MEN1
can portend significant morbidity and mortality for patients and
their families.
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