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ABSTRACT

Objective: We report a 49-year-old woman who had minimal features of Cushing syndrome and an
incidentally discovered adrenal adenoma. She was subsequently diagnosed with pituitary-dependent
Cushing syndrome.
Methods: Laboratory and imaging studies including serum cortisol, plasma adrenocorticotrophic hor-
mone (ACTH), high dose dexamethasone test, corticotropin-releasing hormone test, computed tomog-
raphy (CT) scan, and magnetic resonance imaging were performed.
Results: A 49-year-old woman was admitted for urosepsis. An abdominal CT scan performed during the
urosepsis workup showed a 2.7-cm right adrenal adenoma. She denied any abdominal striae or other
symptoms. Physical examination showed normal vital signs, minimal facial fullness without central
obesity, and striae. Laboratory results were as follows: 24-hour-urine cortisol 294 pg (reference 4.0-50.0),
midnight serum cortisol 23.0 pug/dL (reference < 7.5), and plasma ACTH level 39 pg/mL (reference 5-27). A
corticotropin-releasing hormone stimulation test showed >20% rise in serum cortisol and >35% rise in
ACTH levels. A pituitary magnetic resonance image showed a 5 mm pituitary lesion. The patient un-
derwent transsphenoidal pituitary surgery, which confirmed an ACTH-secreting lesion. Postoperatively,
she required hydrocortisone replacement for the next 10 months. A follow-up adrenal CT performed 6
months later showed a decrease in the size of the adrenal adenoma (1.8 cm).
Conclusion: This case highlights the importance of recognizing the coexistence of ACTH-dependent
Cushing disease with an adrenal adenoma and partial ACTH dependency of the adrenal adenoma.
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

adrenal gland and ectopic ACTH production.* The exact mechanism
by which the adrenal hyperplasia develops is not clear. It has been

Cushing syndrome resulting from either a pituitary or adrenal
lesion is rare, with a prevalence of 10 to 15 per million people. Cushing
disease resulting from excessive secretion of adrenocorticotrophic
hormone (ACTH) by the pituitary gland accounts for approximately
65% of the cases of Cushing syndrome. In another 30% of patients,
Cushing syndrome develops independently of ACTH, and the majority
of these patients have an adrenal adenoma or carcinoma.' > Other
causes of Cushing syndrome include primary hyperplasia of the

Abbreviations: ACTH, adrenocorticotrophic hormone; ACTH-R, ACTH receptors;
BIPSS, bilateral inferior petrosal sinus sampling test; MRI, magnetic resonance
imaging scan.

* Address correspondence and reprint requests to Dr. Thanh D. Hoang, Division of
Endocrinology, Walter Reed National Military Medical Center, 8901 Wisconsin
Avenue, Bethesda, MD 20889.

E-mail address: thanh.d.hoang.mil@mail.mil (T.D. Hoang).

https://doi.org/10.1016/j.aace.2020.11.027

proposed that it begins as a pituitary ACTH-dependent hyperfunction
and that, secondarily, adrenal nodules develop, which become
autonomous and eventually suppress the abnormally elevated pitui-
tary secretion. We report a 49-year-old woman who had minimal
features of Cushing syndrome and an incidentally discovered adrenal
adenoma. She was subsequently diagnosed with a pituitary-
dependent Cushing syndrome. Following transphenoidal surgery,
there was a shrinkage of the adrenal adenoma, thus indicating at least
partial ACTH dependency for the adenoma growth.

Case Report

All laboratory tests were performed either by Walter Reed Na-
tional Military Medical Center or Lab Corp. Corticotropin-releasing
hormone stimulation test (Acthrel; Ferring Pharmaceutical) was
performed as described previously.”
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Fig. 1. CT scan showing a 2.7 cm right adrenal adenoma (arrow).

A 49-year-old woman was admitted for urosepsis. She noted
decreased exercise tolerance (especially on climbing stairs) for
several months. An abdominal computed tomography scan per-
formed during the urosepsis workup showed a 2.7-cm right adrenal
adenoma (Fig. 1), with 67% wash out. She denied any abdominal
striae, skin bruising, or depression. However, she had gained 8
pounds in a period of 3 months. Past history was significant for
psoriasis and hypertension. Her current medications included
methotrexate, remicade, and lisinopril. Physical examination
showed normal vital signs and minimal facial fullness without
central obesity, striae, or proximal muscle weakness. Laboratory
results showed normal complete blood count and serum electro-
lytes, 24-hour-urine cortisol 294 pg (reference 4.0-50.0), and
midnight serum cortisol 23.0 pg/dL (reference < 7.5), suggesting
Cushing syndrome. The plasma aldosterone/renin did not support
hyperaldosteronism. Serum metanephrine levels were normal.
Following an overnight 8-mg dexamethasone administration, 8 AM
serum cortisol was suppressed by 40% compared to baseline serum
cortisol level. Morning serum ACTH was 39 pg/mL (reference 5-27)
(Table). A corticotropin-releasing hormone test showed >20%
rise in serum cortisol and >35% rise in ACTH levels. A pituitary
magnetic resonance imaging (MRI) showed a 5 mm pituitary lesion
(Fig. 2). She underwent transsphenoidal pituitary surgery, which
confirmed an ACTH-secreting lesion. Postoperative serum cortisol
was <2 pg/dL, and she required hydrocortisone replacement for the
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next 10 months. A follow-up adrenal computed tomography done 6
months later showed a decrease in the size of adrenal adenoma of
1.8 cm (Fig. 3), indicating that the adrenal adenoma may have been
partially dependent on ACTH for its growth. The patient had several
normal midnight salivary cortisol levels during follow-up.

Discussion

Establishing the diagnosis of Cushing syndrome is often delayed
because few of the symptoms or signs are specific in a significant
proportion of patients. Depending on the duration and intensity of
excess glucocorticoid production, the manifestations may vary
from subclinical to overt syndrome. Simultaneous development
and increasing severity of several of the clinical features of Cushing
syndrome are important clues to its presence.* However, in our
patient the only clinical feature was fullness of the face and diffi-
culty in climbing stair cases. Although the facial fullness was a
subtle finding, she had no other symptoms or signs except for an
incidentally found adrenal lesion. She had a history of hyperten-
sion, and this was well controlled with 1 medication. We have
observed that the clinical features of Cushing syndrome are often
minimal in physically active military patients (unpublished data). It
is possible that our patient, a professional physical trainer, had
minimal manifestation because of the regularly paced intense
physical exercise. Additionally, our patient had gained only 8
pounds when she was diagnosed with Cushing syndrome, and
following pituitary surgery she lost 4 pounds. Interestingly, she did
not observe any remission in psoriatic arthritis when she developed
Cushing syndrome.

Patients presenting with adrenal incidentalomas require
detailed laboratory investigation to rule out hormonal hyperse-
cretion.® Pheochromocytoma and primary hyperaldosteronism
were ruled out in our patient; however, an overnight 1-mg dexa-
methasone test revealed nonsuppressible serum cortisol. Several
24-hour urine free-cortisol levels were also elevated, thus sug-
gesting a diagnosis of Cushing syndrome. However, a follow-up 8
mg overnight dexamethasone suppression test resulted in a 40%
suppression of serum cortisol. Generally, a 50% to 80% suppression
following high dose dexamethasone administration occurs in
Cushing disease. Several drugs affecting the metabolism of dexa-
methasone affect the dexamethasone suppression test;’ however,
our patient was not taking any of these drugs. A plasma ACTH level
in our patient was modestly elevated, suggesting a diagnosis of
Cushing disease. A plasma ACTH level of 5 to 20 pg/mL or a
modestly elevated plasma ACTH level in a patient with Cushing
syndrome may indicate that cortisol secretion is ACTH-dependent.?
Patients with a bronchial carcinoid tumor and ectopic Cushing
syndrome occasionally have modestly elevated plasma ACTH levels
and additionally may even demonstrate suppressibility of serum
cortisol following high dose dexamethasone administration.”'”

Table
Laboratory Tests
Laboratory tests Results Reference values
1 mg overnight dexamethasone suppression
Serum cortisol (pg/dL) 13.6 <18
Serum dexamethasone (ng/dL) 280 180-550
24-hour urine cortisol (ug) 294 4.0-50
8 AM plasma ACTH (pg/mL) 394 5-27
Midnight serum cortisol (pg/mL) 123 5-10
Serum DHEAS (pg/dL) 262 35-256

8 mg overnight dexamethasone suppression
CRH stimulation test
plasma ACTH 50%

AM serum cortisol suppressed by 40%
Increase of serum cortisol 41% and

50%-80% or greater suppression indicates Cushing disease
Increase of serum cortisol >20% and plasma ACTH >35% indicate
Cushing disease

Abbreviations: ACTH = adrenocorticotrophic hormone; CRH = corticotropin-releasing hormone; DHEAS = dehydroepiandrosterone sulfate.
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Fig. 2. Pituitary MRI showing a 5 mm pituitary lesion (arrow).

In our patient, a corticotropin-releasing hormone stimulation test
also supported a diagnosis of Cushing disease and an MRI of the
pituitary gland showed a 5-mm pituitary lesion. It is interesting to
note that there is a positive correlation between plasma ACTH
values and the size of pituitary tumors in patients with Cushing
disease."’ Woo et al'” reported that ACTH-secreting pituitary
macroadenomas had much higher ACTH levels, 136 + 33 pg/L
versus 45 + 4 pg/L in microadenomas. Thus, in our patient a plasma
ACTH level of 39 pg/mL was consistent with a microadenoma.
Although our patient had only subtle clinical features of Cushing
syndrome, the laboratory tests supported a diagnosis of Cushing
disease. Additionally, an MRI of the pituitary showed a 5-mm left-
sided pituitary tumor. Generally, in patients with a pituitary tumor
>6 mm in size, surgery can be performed without a bilateral

Fig. 3. Follow up CT showing a decrease in the size of adrenal adenoma of 1.8 cm
(arrow).
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inferior petrosal sinus sampling test (BIPSS). However, it is to be
noted that the BIPSS test has several draw backs."> Our patient
underwent transsphenoidal surgery without BIPSS and the pitui-
tary tumor stained positive for ACTH and the patient remained
adrenal insufficient for approximately 10 months, thus further
supporting the diagnosis of Cushing disease.

Abs et al'* reported a case series of 3 patients with Cushing
disease with bilateral macronodular adrenal hyperplasia, present-
ing initially as an adrenal macronodule. 7>Se cholesterol scintig-
raphy showed bilateral radionucleotide uptake, although mostly
localized over the macronodule, and this was consistent with
diffuse hyperplasia of both adrenal glands with formation of a
single dominant macronodule. Interestingly, 2 of the nodules
developed shrinkage after removal of the pituitary adenoma. These
investigators suggested that the macronodule may possibly
represent an evolutionary stage of diffuse adrenal hyperplasia to
the autonomous adrenal nodule after prolonged ACTH stimulation.
In 1986, Leiba et al'® reported a case of Cushing disease coexisting
with a single adenoma of the adrenal cortex, and this patient was
treated by surgical resection of the adrenal adenoma followed by
pituitary irradiation. In contrast, our patient only underwent pi-
tuitary surgery. Schteinhart and Tsao'® reported a 45-year-old
woman with Cushing syndrome. She had elevated urine free-
cortisol and plasma ACTH levels and a right adrenal tumor. These
authors concluded that the case represented a transition between
pituitary ACTH-dependent bilateral adrenocortical hyperfunction
and solitary adrenal adenoma.

Kobayashi et al'’ reported a 67-year-old woman with acro-
megaly with subclinical Cushing disease and a left adrenal ade-
noma. Most previously reported cases of pituitary adenomas
coexisting with adrenal adenoma are seen in patients with multiple
endocrine neoplasia syndrome.'® There is also a reported case of
pheochromocytoma coexisting with pituitary adenoma.'® Our case
has several similarities to these previously reported cases. How-
ever, in our patient, the uninvolved part of the affected adrenal
gland appeared normal on radiological imaging. Additionally, the
contralateral adrenal gland also appeared normal. These findings
suggest that the adrenal incidentaloma seen in our patient was
ACTH-dependent. The reduction in the size of the adrenal tumor
after the removal of the ACTH-secreting pituitary adenoma also
suggests a possible ACTH dependency for its growth.

The actions of ACTH are mediated by specific membrane re-
ceptors (ACTH-Rs) in the adrenocortical cells. Mutations of ACTH-R
genes have been reported. It has been suggested that deletion of the
ACTH-R gene may be involved in some adrenocortical tumors,
contributing to cellular dedifferentiation and tumor formation.?%?!
Additionally, this may also explain the variable responses to ACTH
stimulation in these adenomas. It is also not clear why adenoma
was seen in 1 adrenal gland in our patient, although it is possible
that some of the adrenocortical cells only may have the aberrant
ACTH-R.

Conclusion

In conclusion, it is important to search for a pituitary or ectopic
source of ACTH in a patient with an adrenal adenoma coexisting
with Cushing syndrome and an elevated plasma ACTH level.
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