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Giant myelolipomas and inadvertent bilateral
adrenalectomy in classic congenital adrenal
hyperplasia
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Summary

Myelolipomas have been reported in patients with congenital adrenal hyperplasia (CAH). ACTH excess, as seen with
non-adherence to glucocorticoid therapy, may be responsible for tumor development. We report a case of a 51-year-old man
with classic salt-wasting CAH managed on prednisone 7.5 mg daily and fludrocortisone who presented with chronic back
pain and was found to have giant bilateral retroperitoneal masses. On computed tomography (CT) imaging, the masses were
heterogeneous, but contained predominantly low-density fat attenuation. The tumors were resected due to concern for
malignancy and mass symptoms. Pathologic examination identified both retroperitoneal masses as myelolipomas. The left
tumor was 34X 20X 13 cm and weighed 4.7 kg and the right tumor was 20 cm in the largest dimension. Adrenal tissue was
present in the specimen. The patient reported long-term compliance with glucocorticoid treatment. However, no
biochemical monitoring of ACTH levels had occurred. Therefore, it is unclear if ACTH excess contributed to the development
of these large tumors in this patient. It was presumed that both adrenal glands were inadvertently removed during surgery
and the patient was treated with physiologic replacement doses of hydrocortisone and fludrocortisone postoperatively.

In this case, the bilateral adrenalectomy was inadvertent. However, adrenalectomy can be considered as a treatment option
in patients with classical CAH under certain circumstances to avoid complications of glucocorticoid excess.

Learning points:

e Myelolipomas should be considered in the differential diagnosis of adrenal or retroperitoneal masses in patients
with CAH.

e On CTimaging, myelolipomas are seen as heterogeneous masses with low-density mature fat interspersed with more
dense myeloid tissue.

e Myelolipomas are usually unilateral and measure <4 cm; however, very large and bilateral tumors have been
reported.

e Treatment of CAH typically involves using supraphysiologic doses of glucocorticoid to suppress adrenal
hyperandrogenism. Bilateral adrenalectomy is an alternative treatment option in patients with CAH.

e There is an association between ACTH excess and increased incidence of adrenal myelolipoma but the direct causal
link remains to be established.
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Background

Myelolipomas are typically benign unilateral adrenal
neoplasms measuring <4 cm. The tumors are comprised
of adipose and myeloid tissue and are biochemically inert.
Their incidence is ~0.08-0.4% in the general population.
They show no gender predilection and typically occur in
the fifth to seventh decade of life (1). With the advent of
modern imaging techniques, they are most commonly
incidental findings (2) but can rarely present with acute
abdominal pain due to torsion, infection, or hemorrhage.
Computed tomography (CT) is the most sensitive and
specific imaging modality for diagnosing myelolipomas.
Myelolipomas appear as heterogeneous masses on CT
imaging consisting of very low-density adipose tissue
(usually < —30 Hounsfield units (HU)) interspersed with
myeloid tissue of relatively higher density. Although
adrenal adenomas may also appear as low-density lesions,
they are typically more dense and homogeneous than
myelolipomas (3).

An increased frequency of adrenal tumors, particularly
myelolipomas, has been reported in patients with
congenital adrenal hyperplasia (CAH). One study found
a 4% incidence of myelolipoma in patients with CAH (4).
Rarely, very large bilateral myelolipomas have been
reported in CAH, particularly in the presence of non-
adherence to glucocorticoid therapy. It has been postu-
lated that adrenocorticotropic hormone (ACTH) excess
stimulates tumor growth (5) (6).

Treatment of classic salt-wasting CAH due to
21-hydroxylase deficiency requires lifelong glucocorticoid
and mineralocorticoid replacement. Glucocorticoid
therapy provides hormone replacement and reduces
adrenal androgen production. The importance of andro-
gen suppression in adult men not desiring fertility is
unclear. Optimal dosing of glucocorticoids in CAH is
challenging, and the consequences of prolonged gluco-
corticoid excess can be significant, including weight gain,
metabolic disturbances, and bone loss. Studies on bilateral
adrenalectomy as an alternate treatment option in CAH are
limited, and this treatment has typically been restricted to
patients who are refractory to medical therapy.

Case presentation

A 51-year-old male with a diagnosis of classic salt-wasting
CAH since infancy had been treated with prednisone 5 mg
in the morning and 2.5 mg in the evening and fludro-
cortisone 0.1 mg daily since adolescence. The patient was
obese and denied a history of precocious puberty, diabetes,
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hypertension, or excess virilization. He is married and had
never attempted to have children. He reported adherence
to medications but he did not recall any history of
biochemical monitoring. He had not seen an endocrinol-
ogist for many years. The patient presented to his local
primary care provider with chronic back pain and new
lower extremity parasthesias.

Investigation

A magnetic resonance imaging (MRI) study of the lumbar
spine showed large retroperitoneal masses and prompted
further imaging. An abdominal CT scan showed bilateral
suprarenal masses: a left 31.1X18.1X16.1 cm mass with
predominant fat attenuation and a right 13.7X6.6X
10.6 cm mass with predominant complex fat attenuation
(Fig. 1). The low-density areas of the lesion measured
—97 HU, while the highest density areas measured —5 HU.
Adrenal glands were not identified. A positron emission
tomography scan showed low metabolic activity in these
lesions. No hormonal workup was performed by the surgical
service evaluating the patient on initial presentation.

Treatment

The differential diagnosis of these masses included benign
lesions such as lipoma, teratoma, or myelolipoma.

Figure 1
CT scan of abdomen showing giant bilateral myelolipomas.
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Figure 2
Gross specimen of left adrenal myelolipoma measuring 34X 20X 13 cm.

However, due to concern for malignancy, such as
liposarcoma, and symptoms from mass effect, the patient
underwent bilateral resection of the retroperitoneal
masses. Intraoperatively, adrenal glands were not visual-
ized. Pathologic examination revealed fat interspersed
with myeloid tissue and a diagnosis of bilateral myelo-
lipomas was made. The left tumor was 34 X20X13 cm and
weighed 4.7 kg (Fig. 2). The right tumor measured 20 cm
in maximal dimension and was removed in three separate
fragments. Adrenal tissue was present in the both tumors
(Fig. 3).

Endocrinology was consulted postoperatively. The
patient had been treated with stress dose hydrocortisone
perioperatively. Fludrocortisone was resumed on post-
operative day 1. His hospital course was complicated with
tachycardia and hypotension, which was successfully
treated with aggressive fluid resuscitation and ileus treated
with bowel rest. His hydrocortisone was tapered during
the stay based on his clinical status. He was discharged
home on hydrocortisone 15 mg in the morning and 10 mg
in the evening along with 0.1 mg of fludrocortisone daily.

Outcome and follow-up

The patient had been on modestly supra-physiologic
steroid replacement doses for most of his life for the
management of classic salt-wasting CAH. After surgery, it
was presumed that both adrenal glands were removed and
suppressive doses were no longer indicated. He is currently
doing well on physiologic replacement doses of hydro-
cortisone 10 mg in the morning and 5 mg in the evening
and remains on the same fludrocortisone dose. His back
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pain has significantly improved. A repeat CT scan of the
abdomen will be performed 1 year after surgery for
monitoring.

Discussion

The association of myelolipomas with CAH, Addison’s
disease, Nelson’s syndrome, and ACTH-dependent Cush-
ing’s syndrome supports the hypothesis that excess ACTH
plays a role in tumor growth. Patients with chronic
inflammatory diseases, which may be associated with
hypothalamic-pituitary-adrenal axis activation, had
increased frequency of myelolipomas on autopsy, further
supporting this theory (5). Melanocortin 2 receptor
(MC2R) is a G-protein coupled receptor that is selectively
activated by ACTH. Expression of the MC2R gene has been
examined in myelolipomas found in CAH patients and in
sporadic myelolipomas with variable results (7) (8). It is
possible that the receptor is only expressed in the
adrenocortical components within the tumor but not in
the fat or myeloid tissue (8). Despite the clinical
associations suggesting ACTH-mediated tumor growth,
there are no consistent data to support the expression of
ACTH receptor in these tumors. It is notable that in our
patient, tumors developed despite compliance with
modestly supraphysiologic glucocorticoid replacement.
Unfortunately, we have no historical record of this
patient’s ACTH levels on this treatment.

Our case describes the largest reported bilateral
adrenal myelolipomas in the setting of CAH. The largest

Figure 3

Histopathology (H&E stain) of left adrenal myelolipoma showing a strip of
adrenal tissue (white arrow) and myeloid issue interspersed with
adipocytes (yellow arrow).
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reported unilateral myelolipoma measured was 31X
24.5X11.5cm and weighed 6Kkg (9). There is varied
opinion regarding size criteria for large myelolipomas as
an indication for surgical resection. Many surgeons agree
that tumors >7 cm should be resected to avoid compli-
cations of torsion or hemorrhage and to exclude malig-
nancy. However, if large bilateral myelolipomas are to be
resected, the high likelihood of concurrent bilateral
adrenalectomy should be considered and discussed with
the patient and care team.

Published studies on bilateral adrenalectomy as a
treatment for CAH to avoid iatrogenic glucocorticoid
excess are limited. However, a series of 18 patients with
CAH who underwent prophylactic bilateral adrenalect-
omy showed improved quality of life, lower glucocorticoid
replacement doses, and decreased incidence of obesity
(10). Our patient has had resolution of his mass symptoms
and has also been able to decrease his maintenance
glucocorticoid dose by approximately half. This case
highlights the importance of considering the potential
risks and benefits of planned bilateral adrenalectomy in
CAH patients.
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