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Incidentally discovered adrenal masses (incidentalomas) are common and present challenges both in diagnosis and management.
When incidentally discovered adrenal masses are bilateral, a refined diagnostic approach is warranted since bilateral disease is
more likely to be pathologic. We review a case of a 34-year-old man with incidentally discovered bilateral adrenal nodules. A
comprehensive diagnostic strategy led to the diagnosis of bilateral pheochromocytoma caused by von Hippel-Lindau syndrome.
He was successfully treated with bilateral laparoscopic adrenalectomy and has recovered well. While the initial diagnostic approach
is similar to the unilateral incidentaloma, additional testing and/or genetic testing should be considered in the case of the bilateral

adrenal mass.

1. Introduction

The incidentally found adrenal mass presents several complex
management issues. Defined as a mass 1cm or more in
diameter found during a radiologic study done for reasons
other than evaluation for adrenal disease, the adrenal “inci-
dentaloma” is present in approximately 6% of the population
[1]. The prevalence increases with age, with patients greater
than 70 years old having a prevalence of 7%, compared
to 0.2% for those age 20-29 [2]. Most are nonfunctional
benign adenomas, and recently published guidelines address
the optimal approach to these lesions [3]. However, the
discovery of incidental bilateral adrenal masses requires
special attention and an expanded diagnostic approach.

2. Case Presentation

The patient is a 34-year-old, Caucasian male who was
referred to our endocrinology clinic for evaluation of resis-
tant hypertension. The patient had been experiencing chronic
headaches and intermittent episodes of chest pressure for

approximately 6 months. He denied other associated symp-
toms including flushing, diaphoresis, and palpitations. There
was no family history of endocrine neoplasms or early cere-
bral or cardiovascular disease.

We obtained a renal artery duplex to evaluate for ren-
ovascular disease due to patient’s young age and hyperten-
sion. The duplex demonstrated bilateral enlargement of the
adrenal glands, and MRI of the abdomen showed high T2
intensity of bilateral adrenal masses with the right-sided
mass measuring 4.3 cm and the left-sided mass measuring
2.8 cm (Figure 1). A 24-hour urine collection demonstrated
a normetanephrine level of 9250 ug/24 hours (normal range
50-650 ug/24 hours). Plasma norepinephrine was also ele-
vated at 3127 pg/mL (normal supine range 70-750 pg/mL)
with a plasma normetanephrine of 23.1 nmol/L (normal <
0.90nmol/L). Early morning ACTH and cortisol levels
were normal. A plasma aldosterone concentration (PAC) to
plasma renin activity (PRA) ratio was 2.8 (normal < 25.0).

He was diagnosed with bilateral pheochromocytoma. The
patient was started on phenoxybenzamine 10 mg twice daily
which was titrated up to 60 mg twice daily; propranolol 40 mg



TABLE 1: Recommended screening tests in adrenal incidentalomas. Additional analyses in bilateral incidentalomas listed below will depend

on the clinical presentation and family history.
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Recommended screening for all incidentalomas

Test

Cushing’s syndrome
Pheochromocytoma

Primary aldosteronism (screen only in hypertensive patients)

1 mg overnight dexamethasone suppression test

24-hour urine collection for fractionated metanephrines and
catecholamines

Plasma aldosterone to plasma renin activity ratio

Additional screening recommended for bilateral incidentalomas

Test

Adrenal insufficiency

MEN2

Von Hippel-Lindau syndrome

Neurofibromatosis type 1

Pheochromocytoma-paraganglioma syndrome

Morning cortisol and ACTH (or corticotrophin stimulation test)

RET gene mutation analysis, evaluation for hyperparathyroidism,
medullary thyroid cancer, or mucosal neuromas

VHL gene mutation analysis and evaluation for additional tumors
(such as renal, retinal, or nervous system)

NFI gene mutation analysis
SDHB/SDHD gene mutation analysis

FIGURE 1: T2-weighted MRI of the abdomen showing bilateral
adrenal masses. The left mass measures 4.3 cm and the right mass
measures 2.8 cm in greatest dimension.

twice daily was added once appropriate alpha blockade was
achieved. Metyrosine was added prior to surgery. He under-
went successful laparoscopic bilateral adrenalectomy, and the
histopathologic features were consistent with pheochromo-
cytoma (Figure 2). Staining for synaptophysin, chromogranin
A, and S-100 protein were all positive. Subsequent referral
for genetic testing and sequencing of the von Hippel-Lindau
gene showed a deleterious mutation (R167Q). Additional
genetic testing was not performed. No hemangioblastomas
were seen on imaging, and he had no significant neurologic
or ophthalmic findings. Following surgery, he recovered well
and his hypertension has resolved.

3. Discussion

Approximately 15% of adrenal incidentalomas occur bilater-
ally [4]. Whereas most unilateral masses are benign or non-
functional, the bilateral adrenal mass is more likely metastatic
disease, hemorrhage, infiltrative disease, congenital adrenal

hyperplasia, macronodular Cushing’s syndrome, or bilateral
cortical adenomas [5]. Bilateral pheochromocytomas are also
possible, especially as part of a familial syndrome. The most
likely primary cancers to metastasize to the adrenal glands
are breast, lung, colon, kidney, and esophagus, though case
reports exist for many other primary sites [6]. It is rare
for metastatic disease to the adrenal glands to be the first
manifestation of the primary cancer. Infiltration diseases,
such as tuberculosis, histoplasmosis, and sarcoidosis, are also
possible causes of bilateral disease.

In evaluating the hormone function of any adrenal
incidentaloma, testing for subclinical Cushing’s, pheochro-
mocytoma, and hyperaldosteronism (in patients with hyper-
tension) should be performed [1, 2]. A 1mg overnight
dexamethasone suppression test to screen for Cushing’s
syndrome and a 24-hour urine collection for fractionated
metanephrines and catecholamines to screen for pheochro-
mocytoma are recommended first-line tests [1]. Plasma
aldosterone concentration (PAC) and renin activity levels
(PRA) should be obtained and a PAC/PRA ratio calculated in
patients with hypertension to screen for primary hyperaldos-
teronism. In the case of the bilateral adrenal incidentaloma,
patients who present with symptoms such as hypotension,
dizziness, weight loss, or abdominal pain in the setting of
bilateral adrenal masses should be evaluated for adrenal
insufficiency using an ACTH stimulation test (Table 1). Con-
genital adrenal hyperplasia (CAH) infrequently manifests as
bilateral adrenal disease [7]. CAH is unlikely to present as
an adult, since most patients are diagnosed in childhood
or have symptoms of adrenal insufficiency, virilization, or
salt-wasting [8]. If CAH is suspected, screening for adrenal
insufficiency as well as mutation analysis for CYP21B is
recommended.

Specific attention should be paid to the unique clinical sit-
uation of the bilateral pheochromocytoma, which account for
approximately 10% of pheochromocytomas [4, 5]. As in our
case, where testing identified a familial etiology, most cases
of bilateral pheochromocytoma are hereditary. Genetic syn-
dromes of pheochromocytoma include multiple endocrine
neoplasia type 2 (MEN2A and 2B), neurofibromatosis
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FIGURE 2: Histologic sections from the right (a) and left (b) show an alveolar (zellballen) architecture with tumor cells surrounded by a delicate
fibrous framework. The tumor cells show variable nuclear pleomorphism and contain granular and basophilic to amphophilic cytoplasm.
Hemorrhage (a) and hemosiderin (b) are common in these tumors. Both images are at 200x magnification and are stained with hematoxylin

and eosin.

type 1 (NF1), the pheochromocytoma-paraganglioma syn-
drome (mutation of the SDHB or SDHD genes), and
von Hippel-Lindau syndrome (VHL). MEN2A is a syn-
drome that includes hyperparathyroidism, medullary thy-
roid carcinoma, and pheochromocytoma, whereas MEN2B
includes medullary thyroid carcinoma, pheochromocytoma,
and mucosal neuromas. Neurofibromatosis type 1 is charac-
terized by café-au-lait spots and neurofibromas. Mutations
in the SDHB or SDHD genes predispose patients to glo-
mus tumors and occasionally pheochromocytomas. Patients
with bilateral pheochromocytoma should be screened for
mutations in the genes associated with the above syndromes
depending on the clinical presentation and family history
(Table 1). If MEN2 is suspected, further testing with a
calcitonin, intact PTH, and calcium level is warranted to eval-
uate for medullary thyroid cancer and hyperparathyroidism.
Referral to a genetic counselor may be appropriate.

Von Hippel-Lindau syndrome is an autosomal-dominant
syndrome characterized by cerebellar hemangioblastoma,
renal cell carcinoma, retinal angiomatosis, and pheochromo-
cytoma. Type 1 VHL uncommonly has pheochromocytoma.
Type 2 VHL is either 2A (low risk for renal cell tumor), 2B
(high risk for renal cell tumor), or 2C (pheochromocytoma
alone). Our patient would fit most with VHL type 2C.
The gene involved, VHL, is a tumor suppressor gene [9].
Pheochromocytoma is uncommon in VHL patients, with
a prevalence of 14% in VHL kindreds [10]. They can be
particularly challenging cases to manage because adrenal
nodules may be present without symptoms of pheochromo-
cytoma [11]. This likely occurs when the diagnosis of VHL
is made before the clinical manifestations of the underly-
ing pheochromocytoma are apparent. The discovery of an
adrenal nodule in a VHL patient who has had a previous
contralateral pheochromocytoma should be considered a
pheochromocytoma until proven otherwise.

Definitive treatment for bilateral adrenal masses is sur-
gical resection of both adrenal glands in most cases, except
in the case of aldosterone secreting tumors, in which case
medical options may be the preferred approach. Special care
is needed in the case of the bilateral pheochromocytoma

given the added morbidity of adrenal insufficiency after bilat-
eral adrenalectomy. No specific guidelines exist addressing
the optimal surgical approach to the bilateral pheochromo-
cytoma; alpha-blockade followed by beta-blockade (with or
without metyrosine) along with intravenous volume expan-
sion remains the mainstay of preoperative management. Fol-
lowing bilateral adrenalectomy, care must be taken to ensure
proper glucocorticoid and mineralocorticoid replacement.

4. Conclusion

The bilateral adrenal incidentaloma presents a unique diag-
nostic challenge. In addition to the risk of hormone hyper-
secretion, the bilateral adrenal mass carries additional risk
of being metastatic from another primary carcinoma or part
of a genetic syndrome. While the initial diagnostic approach
is similar to the unilateral incidentaloma, additional testing
and/or genetic testing should be considered in the case of
the bilateral adrenal mass. Surgery remains the mainstay of
treatment in most cases.

Conflict of Interests

All authors had access to the data and a role in writing the
paper and report no conflict of interests.

References

[1] W.E Young Jr.,, “The incidentally discovered adrenal mass,” The
New England Journal of Medicine, vol. 356, no. 6, pp. 601-610,
2007.

[2] R. T. Kloos, M. D. Gross, I. R. Francis, M. Korobkin, and B.
Shapiro, “Incidentally discovered adrenal masses,” Endocrine
Reviews, vol. 16, no. 4, pp. 460-484, 1995.

[3] M. A. Zeiger, G. B. Thompson, Q. Y. Duh et al.,, “The Amer-
ican Association of Clinical Endocrinologists and American
Association of Endocrine Surgeons medical guidelines for the
management of adrenal incidentalomas,” Endocrine Practice,
vol. 15, supplement 1, pp. 1-20, 2009.



(4]

[5

(6]

[7

[8

[9

(10]

(11]

L. Barzon, C. Scaroni, N. Sonino et al., “Incidentally discovered
adrenal tumors: endocrine and scintigraphic correlates,” The
Journal of Clinical Endocrinology and Metabolism, vol. 83, no.
1, pp. 55-62, 1998.

A. Angeli, G. Osella, A. Ali, and M. Terzolo, “Adrenal inciden-
taloma: an overview of clinical and epidemiological data from
the National Italian Study Group,” Hormone Research, vol. 47,
no. 4-6, pp. 279-283, 1997.

J. E. Lee, D. B. Evans, R. C. Hickey et al., “Unknown primary
cancer presenting as an adrenal mass: frequency and impli-
cations for diagnostic evaluation of adrenal incidentalomas,”
Surgery, vol. 124, no. 6, pp. 1115-1122, 1998.

M. Kjellman, M. Holst, M. Backdahl, C. Larsson, L. O. Farnebo,
and A. Wedell, “No overrepresentation of congenital adrenal
hyperplasia in patients with adrenocortical tumours,” Clinical
Endocrinology, vol. 50, no. 3, pp. 343-346, 1999.

S. Jaresch, E. Kornely, H. K. Kley, and R. Schlaghecke, “Adrenal
incidentaloma and patients with homozygous or heterozy-
gous congenital adrenal hyperplasia,” The Journal of Clinical
Endocrinology and Metabolism, vol. 74, no. 3, pp. 685-689, 1992.
E Latif, K. Tory, J. Gnarra et al., “Identification of the von
Hippel-Lindau disease tumor suppressor gene,” Science, vol.
260, no. 5112, pp. 1317-1320, 1993.

“Case records of the Massachusetts General Hospital. Weekly
clinicopathological exercises. Case 16-1991. A 36-year-old man
with von Hippel-Lindau disease and an adrenal mass,” The New
England Journal of Medicine, vol. 324, no. 16, pp. 1119-1127,
1991.

B.S. Aprill, A. J. Drake III, D. H. Lasseter, and K. M. M. Shakir,
“Silent adrenal nodules in von Hippel-Lindau disease suggest
pheochromocytoma,” Annals of Internal Medicine, vol. 120, no.
6, pp. 485-487, 1994.

Case Reports in Endocrinology



