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Case Report

ACTH Independent Cushing’s Syndrome Secondary to a Right Adrenal
Adenoma Masked by Pregnancy
Sarishka Singh*
Department of Medicine, School of Medicine University of N Haugh, St Andrews, United Kingdom

ABSTRACT
Cushing’s syndrome can occur as a consequence of prolonged exposure to excessive amounts of circulating free
cortisol and the various causes can be broken down into exogenous causes, such as from steroid treatment for chronic
illnesses, or endogenous as in this case. Cushing’s syndrome can be further classified into ACTH-dependent and
ACTH-independent, for which the latter accounts for 15-20% of all cases. This report highlights the case of a 35 year
old female patient who presented with Cushing’s syndrome, the symptoms of which were concomitant with
pregnancy, unmasked following delivery. She was found to have an ACTH-independent adrenal adenoma found
incidentally during the workup for a pulmonary embolism following delivery via Caesarean section. Biochemical
testing indicated cortisol excess and CT-adrenal scanning confirmed the presence of a tumour that kept in with an
adrenal adenoma. Her case was discussed in our local MDT meeting and she was subsequently referred for
laparoscopic adrenalectomy following which she had complete resolution of her symptoms.
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INTRODUCTION

Adrenal adenomas are rare benign tumours found incidentally
in 0.08% to 0.25% of subjects on autopsy series [1,2] and are
single, unilateral lesions however they can be bilateral in rare
cases [3,4]. The rise in the use of cross-sectional imaging has led
to the incidental discovery of adrenal adenomas in up to 4% of
the middle-aged population and in 10% of the elderly
population [5]. Arnold first reported myeloid tissue in the
adrenal gland [6], and Gierk described it as a tumour which has
both adipose and haematopoietic tissue which Oberling first
named myelolipoma [7]. The pathogenesis of adrenal
myelolipoma is highly controversial. In literature review, most
case reports and series support the hypothesis that hyper
stimulation caused by increased ACTH, owing to continuous
stress, may be related to myelolipoma [8,9]. However, Plaut et al.
reported that Cushing’s syndrome was related to adrenal
myelolipoma while Bennett et al. performed bilateral
adrenalectomy on a patient who had adrenal cortical hyperplasia
with success [10].
The two most common aetiologies of ACTH-independent
Cushing’s syndrome are adrenal adenoma and adrenal

carcinoma. Other differentials include primary bilateral macro
nodular adrenal hyperplasia, primary pigmented nodular adrenal
hyperplasia and McCune–Albright syndrome. Adrenal
adenomas are responsible for approximately 10-15% of cases of
Cushing syndrome while adrenal carcinomas are responsible for
<5% of cases of Cushing’s syndrome [11] with the onset of
clinical features being gradual in patients with adenomas but
often rapid in those with adrenal carcinoma.
CASE STUDY

We explore the case of a 35 year old female with a background of
type II diabetes mellitus and hypertension that had an
emergency Caesarean section for breech presentation. Postprocedure, she developed right sided chest pain with her ECG
demonstrating sinus tachycardia. She was investigated with a
CTPA to rule out a pulmonary embolism, and while the scan
was negative for a PE, it showed an incidental finding of a 2.5 x
4 cm fat containing right adrenal nodule keeping in with an
adrenal adenoma. Subsequently, she was seen in the endocrine
outpatient department where she mentioned a history of weight
gain over the last 4 years with facial acne and increased hair
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growth over the chin, upper lip and sideburns upon enquiry.
She demonstrated clinical findings of cortisol excess notably,
Cushingoid features with facial plethora, acne, supraclavicular
fat pad, dorsocervical fat pad, acanthosis nigricans and
violaceous wide purple striae over the abdomen with no
evidence of skin bruises or proximal myopathy. Her glycaemic
control and hypertension was sub-optimal throughout
pregnancy and she required insulin along with metformin with
the addition of two antihypertensive agents.
Blood tests were done to check for cortisol excess after changing
her antihypertensive agent from ramipril to amlodipine. Her
blood tests showed a random cortisol level elevated at 734
nmol/L (normal range 172-497 nmol/L) and an overnight
dexamethasone suppression test demonstrated cortisol not
suppressed at 664 nmol/L (normal range 172-497 nmol/L). A
48 hour dexamethasone suppression test revealed a cortisol level
not suppressed at 681 nmol/L (normal range 172-497 nmol/L),
two 24-hour urinary catecholamine secretion tests were normal,
testosterone and dehydroepiandrosterone were normal,
adrenocorticotropic hormone was suppressed at <5.0ng/l
(normal range 7.2-63.3 ng/l), renin was suppressed at <8.0mU/l
(normal range 13-34 mU/l ) and aldosterone was normal at 422
pmol/l (normal range 28-860 pmol/l).
A non-contrast CT adrenal showed a 4.5 cm by 3.09 cm hypoattenuating right adrenal mass with a CT density of -5.7
Hounsfield units in keeping with a benign adenoma (Figures 1
and 2).

Figure 1: Non-contrast CT adrenals (axial view) demonstrating a
4.47 cm by 3.09 cm hypo-attenuating right adrenal mass with a
CT density of -5.7 HU.

Figure 2: Non-contrast CT adrenals (sagittal view).
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Because of the patient’s age and the fact that she had a more
than 4 cm right adrenal incidentaloma with investigations
pointing towards cortisol excess, she was referred to the
endocrine/adrenal multidisciplinary clinic at a local tertiary care
centre where a decision was made to offer her a laparoscopic
adrenalectomy on the right side. Following the laparoscopic
adrenalectomy, the histological findings were consistent with an
adrenal adenoma and she demonstrated marked improvement
with complete resolution of her symptoms. She is now on single
anti-hypertensive medication, ramipril 2.5 mg and her blood
pressure readings are well controlled. Insulin was stopped and
glycaemic control is optimal on metformin.
DISCUSSION

This report describes a patient with Cushing’s syndrome
secondary to an ACTH-independent cause, an adrenal
adenoma, which has an incidence rate of around 10-15% on
autopsy series [11]. The incidence of Cushing's syndrome is in
the region of 10 to 15 people per million, with a higher
incidence in people with diabetes, obesity, hypertension or
osteoporosis, with the prevalence in obese patients with type II
diabetes and hypertension in the range of 2-5% [12]. Cushing's
syndrome due to an adrenal or pituitary tumour is more
common in females (ratio 5:1) with the peak incidence of
Cushing's syndrome caused by an adrenal or pituitary adenoma
being between the ages of 25 and 40 [13,14]. The clinical
features of CS during pregnancy may overlap with normal
pregnancy in terms of many symptoms and signs such as weight
gain, malaise and oedema therefore in the majority of cases
Cushing’s syndrome in pregnancy is often not discovered until
mid-pregnancy [15-17]. Furthermore, some of the symptoms of
Cushing’s syndrome may also be attributed to pregnancy
complications such as gestational diabetes or eclamptic
syndromes thus leading to a delay in the diagnosis of Cushing’s
syndrome with pregnancy [18-20].The incidence of ACTHindependent CS is rising in pregnant women in comparison to
the non-pregnant CS populations whereas in non-pregnant
women with CS, the incidence of adrenal adenomas is only
approximately 15%. Wy La et al. [21-23] has reported that the
mechanism of increased incidence of adrenal adenoma in
pregnancy with Cushing’s syndrome may be linked to a variety
of hormone receptors, especially ectopic expression of
luteinizing hormone and chorionic gonadotropin receptor in
the adrenal cortex and estrogen-dependent nodular adrenal
hyperplasia. Ballian et al. did not find any ACC in lesion sizes
less than 4 cm and suggest that a 4 cm threshold for resection
would identify primary malignant lesions and decrease the
surgery for benign lesions with a high sensitivity of 93%, albeit a
low specificity of 42%, in predicting malignant lesions [24-26].
One of the limitations is the presence of malignant lesions
identified measuring <2.5 cm at the time of diagnosis, found in
a few case reports. The European Society of Endocrinology
recommends the criteria of surgical intervention should be
guided by the likelihood of malignancy, the presence and degree
of hormone excess, age, general health and patient preference.
Cushing's syndrome caused by an adrenal adenoma is rare
during pregnancy. In adrenal Cushing's syndrome diagnosed
during pregnancy, medical treatment with metyrapone can be
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started after the diagnosis and laparoscopic surgery can be
performed in the second trimester. Early intervention is useful
in preventing complications secondary to hypercortisolism and
is safe both for the mother and infant. Adrenalectomy is the
preferred mode of treatment for all adrenocortical causes of
Cushing’s syndrome with laparoscopic procedures minimising
morbidity and leading to rapid recovery after resection in
patients who are hypertensive preoperatively or have other
complications [27].
CONCLUSION

In conclusion, our case report represents the unusual
circumstance in which the sequential development and
overlapping of Cushingoid symptoms with pregnancy have been
documented and complete resolution of endogenous
glucocorticoid excess with unilateral adrenalectomy, as observed
in our case, is rarely achieved. Another important message is
that Cushing’s syndrome must be excluded as a secondary cause
of hypertension especially in the workup of young patients
presenting with hypertension. A last thought is that adrenal
masses are usually considered atypical if they are larger than 4
cm in size however histopathological findings in this case
confirmed an adrenal adenoma.
REFERENCES

1.
2.
3.
4.
5.
6.
7.
8.
9.

Newell-Price J, Bertagna X, Grossman AB, Nieman LK. Cushing's
syndrome. Lancet. 2006;367(9522):1605-1617.
Olsson CA, Krane RJ, Klugo RC, Selikowitz SM. Adrenal
myelolipoma. Surgery. 1973;73(5):665-670.
Han M, Burnett AL, Fishman EK, et al. The natural history and
treatment of adrenal myelolipoma. J Urol. 1997;157(4):1213–1216.
Musante F, Derchi LE, Bazzocchi M, Avataneo T, Gandini G. MR
imaging of adrenal myelolipomas. J Comput Assist Tomogr.
1991;15(1):111-114.
Terzolo M, Stigliano A, Chiodini I, Loli P, Furlani L, Arnaldi G, et al.
AME position statement on adrenal incidentaloma. Eur J Endocrinol.
2011;164(6):851-870.
Rubin HB, Hirose F, Benfield JR. Myelolipoma of the adrenal gland.
Angiographic findings and review of the literature. Am J Surg.
1975;130(3):354–358.
Whittaker LD. Myelolipoma of the adrenal gland. Surgical removal.
Arch Surg. 1968;97(4):628–631.
Bennett BD, McKenna TJ, Hough AJ, Dean R, Page DL. Adrenal
myelolipoma associated with Cushing’s disease. Am J Clin Pathol.
1980;73(3):443–447.
Kanj HA, Noronha J, D’Aguillo AF, Amorosa JK, Amorosa LF.
Bilateral adrenal myelolipomas with Cushing’s syndrome. JAMA.
1988;259(20):3034–3036.

Endocrinol Metab Syndr, Vol.10 Iss.2 No:1000329

10. Plaut A. Myelolipoma in the adrenal cortex; myeloadipose structures.
Am J Pathol. 1958;34(3):487-515.

11. Stratakis CA. Cushing syndrome caused by adrenocortical tumors and
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24.

25.
26.
27.

hyperplasias (corticotropin-independent Cushing syndrome). Endocr
Dev. 2008;13:117-32.
Guaraldi F, Salvatori R. Cushing syndrome: maybe not so uncommon
of an endocrine disease. J Am Board Fam Med. 2012;25(2):199-208.
Pivonello R, De Martino MC, De Leo M, Lombardi G, Colao A.
Cushing's syndrome. Endocrinology and metabolism clinics of North
America. Am J Med. 2008;37(1):135-149.
Nieman LK, Ilias I. Evaluation and treatment of Cushing’s syndrome.
Am J Med. 2005;118(12):1340-1346.
Lindsay JR, Nieman LK. The hypothalamic-pituitary-adrenal axis in
pregnancy: Challenges in disease detection and treatment. Endocr
Rev. 2005;26(6):775-799.
Aron DC, Schnall AM, Sheeler LR. Cushing’s syndrome and
pregnancy. Am J Obstet Gynecol. 1990;162(1):244-252.
Buescher MA, McClamrock HD, Adashi EY. Cushing syndrome in
pregnancy. Obstet Gynecol. 1992;79(1):130-137.
Sheeler LR. Cushing’s syndrome and pregnancy. Endocrinol Metab
Clin North Am. 1994;23(3):619-627.
Kita M, Sakalidou M, Saratzis A, Ioannis S, Avramides A. Cushing's
syndrome in pregnancy: report of a case and review of the literature.
Hormones. 2007;6(3):242-246.
Brue T, Amodru V, Castinetti F. Management of endocrine disease:
management of Cushing’s syndrome during pregnancy: solved and
unsolved questions. Eur J Endocrinol. 2018;178:R259-266.
Chui MH, Ozbey NC, Ezzat S, Kapran Y, Erbil Y, Asa SL. Case report:
Adrenal LH/hCG receptor overexpression and gene amplification
causing pregnancy-induced Cushing's syndrome. Endocr Pathol
2009;20:256-261.
Wy LA, Carlson HE, Kane P, Li X, Lei ZM, Rao CV. Pregnancyassociated Cushing’s syndrome secondary to a luteinizing hormone/
human chorionic gonadotropin receptor-positive adrenal carcinoma.
Gynecol Endocrinol. 2002;16(5):413-417.
Sammour RN, Saiegh L, Matter I, Gonen R, Shechner C, Cohen M,
et al. Adrenalectomy for adrenocortical adenoma causing Cushing’s
syndrome in pregnancy: a case report and review of literature. Eur J
Obstet Gynecol Reprod Biol. 2012;165(1):1-7.
Mantero F, Terzolo M, Arnaldi G, Osella G, Masini AM, Alı A, et al.
Study Group on Adrenal Tumors of the Italian Society of
Endocrinology: A survey on adrenal incidentaloma in Italy. J Clin
Endocrinol Metab. 2000;85(2):637-644.
Favia G, Lumachi F, Basso S, D'Amico DF. Management of
incidentally discovered adrenal masses
and
risk
of
malignancy. Surgery. 2000;128(6):918-924.
Ballian N, Adler JT, Sippel RS, Chen H. Revisiting adrenal mass size
as an indication for adrenalectomy. J Surg Res. 2009;156(1):16–20.
Terzolo M, Angeli A, Fassnacht M, Daffara F, Tauchmanova L,
Conton PA, et al. Adjuvant mitotane treatment for adrenocortical
carcinoma. N Engl J Med. 2007;356:2372–2380.

3

