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a b s t r a c t

Introduction: Patients with congenital adrenal hyperplasia (CAH) can present early with salt wasting,
adrenal insufficiency, and hyperandrogenism. Late consequences as a result of untreated CAH are now
rarely seen. We present a patient with a massive uterine leiomyoma and bilateral adrenal myelolipomas
due to longstanding treatment noncompliance.
Case Report: A female patient with CAH was treated with glucocorticoids until the age of 29 years when
they stopped with the intention of identifying as a male. The patient then presented with abdominal pain
and distension. Computed tomography images of the abdomen and pelvis revealed a 31 � 35 � 31-cm
abdominal mass, a 5.9� 2.4-cm right adrenal mass, and an 11.8 � 8.8-cm left adrenal mass. The patient
underwent total hysterectomy and bilateral adrenalectomy. Pathology of the abdominal mass was
consistent with uterine leiomyoma, and bilateral adrenal masses were consistent with adrenal
myelolipomas.
Discussion: The goal of CAH therapy is to provide adequate replacement while reducing adrenocorti-
cotropic hormone and adrenal androgens levels. Due to the conversion of androgens to estrogens, un-
treated females with CAH have elevated androgen and estrogen levels. High levels of these hormones can
stimulate the growth of estrogen-dependent organs as exemplified by our patient. Chronic adrenocor-
ticotropic hormone stimulation can not only cause adrenal hyperplasia but has also been associated with
the development of adrenal myelolipomas.
Conclusion: This case demonstrates the significance of CAH treatment compliance as there are several
serious sequela outside of the expected adrenal insufficiency and virilization. Even when the desired
effect is virilization, other means of hormonal therapy should be considered.
Published by Elsevier Inc. on behalf of the AACE. This is an open access article under the CC BY-NC-ND

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

Congenital adrenal hyperplasia (CAH) is a rare group of inheri-
ted autosomal recessive disorders characterized by a deficiency in
glucocorticoids and mineralocorticoids.1 The most common form is
caused by 21-hydroxylase deficiency in 95% of cases. CAH can be
further subdivided into salt wasting, simple virilizing, and
nonclassical forms. Salt wasting CAH, the most severe form, typi-
cally presents early with hypovolemia, adrenal insufficiency, and
ne; CAH, congenital adrenal
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hyperandrogenism. Simple virilizing CAH is less severe as patients
produce sufficient mineralocorticoids, but they can still have
severe hyperandrogenism. Nonclassical CAH is the mildest
form with varying presentations from asymptomatic to mild
hyperandrogenism.2

With the inclusion of CAH in newborn screenings, most classical
cases are diagnosed and treated early in life.3 However, finding the
right balance in treatment can be challenging because both over-
treatment and undertreatment have inherent risks. Overtreatment
with glucocorticoids can lead to obesity, bone loss, and other
metabolic complications. Inadequate treatment can cause adrenal
insufficiency, complications related to infertility, and adrenal rest
tumors.1 Less commonly, chronically untreated patients can
develop unusual complications, including uterine leiomyomas and
adrenal myelolipomas.2,4
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Table
Laboratory Test Results

Test Laboratory result Reference range

Sodium (meq/L) 126 136-145
Cortisola (mg/dL) 78.5 3.7-19.4
Adrenocorticotropin hormone (pg/mL) 166 6-50
17-hydroxyprogesterone (ng/dL) 4356 �285
Total testosterone (ng/dL) 737 2-45
Androstenedione (ng/dL) 7188 35-250
Estradiol (pg/mL) 142 48-440
Aldosterone (ng/dL) <1 3-16
Renin (ng/mL/h) 0.45 0.25-5.82
Plasma metanephrines (pg/mL) 56 �205
Plasma normetanephrines (pg/mL) 45 �148

a Cortisol was collected after the administration of hydrocortisone treatment for
adrenal crisis.
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We present a rare case of uterine leiomyoma and bilateral ad-
renal myelolipomas in a patient with CAH due to longstanding
treatment noncompliance.

Case Report

The patient was born as a female with ambiguous genitalia and
diagnosed with CAH shortly after birth. The specific enzyme defi-
ciency is unknown, and no records were available for review. The
patient was started on glucocorticoid replacement and raised as a
female. At the age of 29 years, the patient stopped glucocorticoids
on their own, with the intention of identifying as a male. The pa-
tient gradually developed desired male features, including deep-
ening voice and hirsutism. Menstrual cycles became irregular and
eventually stopped altogether. During this time off glucocorticoids,
no symptoms of adrenal insufficiency or crisis episodes were noted.

At the age of 37 years, the patient presented with abdominal
distension, vomiting, and hypotension. The result of physical ex-
amination was consistent with untreated CAH with hirsutism and
clitoromegaly andwas notable for significant abdominal distension.
Serum biochemical measurements demonstrated sodium, cortisol,
adrenocorticotropic hormone (ACTH), 17-hydroxyprogesterone
(17-OHP), androstenedione, total testosterone, and estradiol
levels of 126 meq/L (136-145), 78.5 mg/dL (3.7-19.4), 166 pg/mL
(6-50), 4356 ng/dL (�285), 7188 ng/dL (35-250), 737 ng/dL (2-45),
and 142 pg/mL (48-440), respectively (Table). Of note, the labora-
tory specimens were collected after the initial dose of hydrocorti-
sone was administered for adrenal crisis. The patient denied
exogenous testosterone treatment. Computed tomography images
of the abdomen showed a right adrenal mass (5.9 � 2.4 cm) and a
left adrenal mass (11.8� 8.8 cm). Furthermore, the images revealed
a large abdominal mass (31 � 35 � 31 cm) that displaced nearly all
intra-abdominal contents posteriorly. The mass was hypervascular,
with areas of hypoattenuation and internal necrosis (Fig. 1).
Biochemical work-up of the adrenal masses was unremarkable
with aldosterone, renin, plasma free metanephrine, and plasma
free normetanephrine levels of <1 ng/dL (3-16), 0.45 ng/mL/h
(0.25-5.82), 56 pg/mL (�205), and 56 pg/mL (�148), respectively
(Table).

The consensus of a multidisciplinary discussion between
endocrinology, surgical, and gynecologic oncology was for the
resection of the pelvic and adrenal masses. As the surgical plan
included a bilateral oophorectomy, fertility preservation was dis-
cussed with the patient. The patient had no interest in preserving
ovarian function and underwent an uncomplicated hysterectomy
with bilateral salpingo-oophorectomy and bilateral adrenalectomy
(Fig. 2). Abdominal mass pathology revealed a uterine leiomyoma,
whereas the adrenal mass pathology demonstrated bilateral adre-
nal myelolipomas in a background of diffuse macronodular and
micronodular hyperplasia with scattered lymphocytic aggregates
and areas of hemorrhage. Postoperatively, the patient was started
on stress dose hydrocortisone, which was tapered to physiologic
doses, and fludrocortisone was subsequently added. At a follow-up
visit 4 weeks later, total testosterone levels decreased to <12 ng/dL.
At 12 weeks after surgery, the patient was started on transdermal
testosterone with satisfactory results.

Discussion

Glucocorticoids and mineralocorticoids are the mainstays of
CAH treatment, with the goal of providing adequate replacement
while reducing ACTH and adrenal androgens. Patients are clinically
monitored to determine sufficient dosing, and 17-OHP and andro-
stenedione levels can be used as markers to help assess treatment
adequacy. Although not recommended for routine monitoring,
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elevated ACTH levels can indicate uncontrolled CAH.1 Our patient
presented with high ACTH and 17-OHP levels, consistent with
medication noncompliance. The patient was off therapy for several
years without symptoms or episodes of adrenal crises until they
developed a significant physical stress from the abdominal and
adrenal masses. It is unclear why several patients with CAH can
survive for several years without glucocorticoids, although it is
possibly related to the accumulation of high levels of 17-OHP, which
has been suggested to act as a partial glucocorticoid agonist.5

A persistently elevated ACTH in undertreated or untreated CAH
not only causes adrenal hyperplasia but is also associated with the
development of other adrenal masses.6 Previous studies have re-
ported the prevalence of adrenal masses in CAH to be between 11%
and 83%, whereas Nermoen et al4 estimated the prevalence to be
29.3%.7 Given the rarity of this disease, the exact prevalence of
adrenal masses in CAH remains unclear, but it seems to be higher
than that reported in the general population (3% inmiddle ages and
up to 15% in the older adults).8

Adrenal myelolipomas are tumors composed of fat interspersed
with hematopoietic elements resembling the bone marrow.9 The
occurrence of myelolipomas appears to be higher in CAH than that
in the general population. Nermoen et al4 found the prevalence of
myelolipomas in CAH to be 7.4%, whereas its prevalence in the
general population was found to be 0.37%-1.5%.10 Most myelolipo-
mas are small (<4 cm) and unilateral, with a predominance for a
left-sided disease. This is believed to be due to unrestricted growth
without the confining presence of the liver.11 Consistent with this
theory, our patient’s left myelolipoma was larger (17 cm) than the
right myelolipoma (8 cm). Bilateral adrenal myelolipomas are un-
common but have been reported with increasing frequency. In a
recent meta-analysis, up to 59.6% of patients with CAHwith adrenal
myelolipomas were found to have a bilateral disease.4 Their etiol-
ogy is unknown; however, it has been speculated that chronic ACTH
stimulationmay play a role inmyelolipoma development. Although
benign, myelolipomas can become hormonally functional or cause
mass effect, hemorrhage, and become necrotic when reaching a
large enough size.9,12 Several factors influence the management
decisions of myelolipomas; however, typically, myelolipomas that
are symptomatic and >7 cm in size are recommended for surgical
excision.13,14 Evidence indicates that bilateral adrenalectomy is a
reasonable therapeutic option with low rates of morbidity and
mortality. Most patients with CAH who underwent bilateral adre-
nalectomy reported improvement in hyperandrogenic symptoms,
with a significant reduction in glucocorticoid doses. Adrenal crises
were the most common complication of bilateral adrenalectomy
(17%) followed by adrenal rest tumors (10%), underlining the sig-
nificance of continued follow-up.14 Given that myelolipomas do
occur with increased frequency in patients with CAH, they should



Fig. 1. Computed tomography images demonstrating a right adrenal mass (5.9 � 2.4 cm), left adrenal mass (11.8 � 8.8 cm), and large abdominal mass (31 � 35 � 31 cm). A, Axial
view of the right adrenal mass, left adrenal mass, and abdominal mass. B, Coronal view of the abdominal mass. The abdominal mass displaces the entire abdomen and nearly all
intra-abdominal contents posteriorly. The mass is hypervascular with areas of hypoattenuation and possible internal necrosis.

Fig. 2. Gross surgical pathology of: A, right adrenal mass (8 � 4.6 � 3.2 cm); B, left adrenal mass (17 � 14 � 4.2 cm); and C, abdominal mass (38 � 32 � 30 cm).
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be considered in the differential diagnosis in patients with CAH
with abdominal pain, nausea, and vomiting, especially if there is a
knownmedication noncompliance. There are no current guidelines
for the screening of patients with CAH for these complications, but
perhaps should be considered. The early diagnosis of myelolipomas
may allow for early intervention to prevent the complications that
our patient experienced.

High levels of adrenal androgens can cause several unwanted
gynecologic complications in a patient with uncontrolled CAH.1

Due to the conversion of androgens to estrogens, untreated fe-
males with CAH have significantly elevated levels of both hor-
mones. In addition, high androgen and estrogen levels stimulate
the growth of estrogen-dependent organs, leading to the devel-
opment and growth of uterine leiomyomas. A high estrogen level
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has been linked to the development of leiomyomas; however, data
regarding how both estrogen and testosterone affect the uterus
have been conflicting and limited. Previous studies have found that
testosterone did not stimulate uterine proliferation and may even
suppress it in vitro.15,16 A study by Wong et al17 evaluated the ef-
fects of both hormones on leiomyoma development and found that
women with elevated testosterone levels were at a higher risk of
developing uterine leiomyomas. Furthermore, women with both
elevated testosterone and estrogen levels had an even higher risk of
leiomyoma development than those with an elevated testosterone
level alone. Our patient did not have an elevated estradiol but had
elevated testosterone and androstenedione levels, which likely led
to uterine proliferation and a large leiomyoma. There are no known
studies to date that evaluate the prevalence of uterine leiomyomas
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in CAH. In our literature search, there were only 3 previously re-
ported cases of large uterine leiomyomas in patients with CAH.18e20

It is unclear if uterine leiomyomas are as uncommon as suggested
by the literature search or if their prevalence in this population is
higher but not reported as much because they may be a common
occurrence in the general population. To our knowledge, this is the
first case of a patient with CAH with a fibroid of this significant size
reported in the literature.

Conclusion

This case demonstrates the significance of CAH treatment
compliance, since there are several serious sequela outside of the
expected adrenal insufficiency and virilization. Even when the
desired effect is virilization, other means of hormonal therapy
should be considered due to risks of abnormal growth of certain
organs sensitive to excess androgens, estrogens, and ACTH.
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