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Abstract 

Adrenal unilateral macronodular hyperplasia is a 
rare cause of Cushing's syndrome. We discuss the 
case of two patients who present Cushing syndrome 
due to unilateral adrenal hyperplasia. They 
presented the signs of clinical hypercorticism as well 
as metabolic, cardiovascular and osteoporotic 
complications. Both patients presented clinical and 
laboratory signs of adrenocorticotropic hormone 
(ACTH)-independent Cushing syndrome with 
elevated urinary free cortisol (UFC) levels, adrenal 
computed tomography (CT) scan revealed the 
appearance of unilateral adrenal adenoma and 
normal contralateral adrenal gland. Adrenalectomy 
was performed under laparoscopic surgery; the 
resected mass was pathologically diagnosed as 
unilateral nodular adrenal hyperplasia. Unilateral 
adrenal hyperplasia is a very rare etiology of ACTH-
independent Cushing syndrome, often mistaken for 
adenoma on CT and only pathological examination 
can confirm the diagnosis. 

Introduction     

Cushing's syndrome describes a chronic 
supraphysiological secretion of cortisol. A primary 
adrenal etiology is involved in approximately 15 to 
20% of Cushing's syndromes. Cortisol is secreted by 
unilateral adenoma or carcinoma or, more  
rarely, by micronodular or macronodular 
hyperplasia [1,2]. Macronodular hyperplasia is an 
exceptional cause of Cushing Syndrome; we report 
two cases which were mistaken for adrenal 
adenomas on CT scan until anatomopathological 
examination confirmed the diagnosis. 

Patient and observation     

Clinical case 1: a 60-year-old female patient, who 
had, during the past year, experienced a weight 
gain of 15 kilograms, predominantly facial and 
thoraco-abdominal, with polyuria-polydipsia 
syndrome and pain in the right hip. She was 
admitted to our service for diagnosis and 
treatment. Physical examination on admission 

showed: a height of 150 centimeters; a weight of 72 
kilograms; a waistline of 120cm; a blood pressure 
of 170/90 mmHg; capillary blood sugar at 2.19 g/l, 
with a typical clinical picture of hypercorticism with 
the presence of a painful hip during motion without 
limitation of movement. The hormonal balance 
found a urinary free cortisol (UFC) level raised to 4 
times the normal, plasma adrenocorticotropic 
hormone (ACTH) was at the lower limit of the 
normal value at 14 µg/ml (10-60). 

The adrenal CT scan revealed a well-defined right 
adrenal mass measuring 46 x 33mm, spontaneously 
hypodense taking the contrast product 
heterogeneously, the left adrenal was normal non-
hypertrophic (Figure 1). As complications of her 
hypercorticism, the patient had diabetes, 
dyslipidemia, hyperuricemia, high blood pressure, 
diffuse bone demineralization complicated by 
aseptic necrosis of the right femoral head 
diagnosed on standard radiography of the hip 
(Figure 2) and pelvic scan and for which she was put 
on discharge and bisphosphonate treatment for 
osteoporosis. Once the diagnosis of ACTH 
independent Cushing's syndrome was reached, a 
right adrenalectomy was performed by 
laparoscopy, the postoperative consequences were 
simple with, as a sign of remission, the occurrence 
of acute adrenal insufficiency on the third 
postoperative day, which has been substituted. 

Histological examination with complementary 
immunohistochemical study showed a right 
adrenal gland measuring 50 x 40 x 25mm, the 
nodules measure between 0.5 and 1.5cm, with a 
nodular chamois yellow appearance. Microscopic 
examination revealed a hyperplasia of the adrenal 
parenchyma with an increase in the  
number of spongiocytes, the complementary 
immunohistochemical study showed an expression 
of cytokeratin and chromogranin A in favor of 
hyperplasia. In conclusion, it was macronodular 
adrenal hyperplasia. Remission was clinically 
defined by the disappearance of clinical signs of 
hypercorticism; the patient´s weight decreased 
from 72 to 56 kilograms; her hyperglycemia 
showed clear improvement, fasting blood sugar 
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was at 1.10 g/l and the postprandial blood sugar at 
1.30 g/l. On the other hand, a residual arterial 
hypertension,although less severe, remained, 
measured at 150/80 mmHg. On the paraclinical 
side, glycosylated hemoglobin was at 7%, while 
plasma and urine calcium/phosphorus levels, as 
well as the lipid profile, were normal. Eight A.M. 
cortisol level was at 38.22 μg/l (62-194) and 
substitution by Hydrocortisone at a dose of 20 
mg/day was maintained. 

Clinical case 2: a 48-year-old female patient who, 
since 2009, has been showing weight gain, 
predominantly on the face and thoraco-abdominal 
area, with facial erythrosis and joint pain. She was 
admitted to our department for diagnosis and 
treatment. Physical examination on admission 
showed: a height of 145 centimeters; a weight of 82 
kilograms; a blood pressure of 180/85 mmHg; 
capillary blood glucose at 0.91 g/l, with a typical 
clinical picture of hypercorticism with the presence 
of pain on palpation of the thoracolumbar spine. A 
hormonal panel found a UFC level elevated to twice 
the normal at 520 μg/24h, plasma ACTH was at 18 
μg/ml (10-60). Adrenal CT scan showed a right 
adrenal gland containing a nodule which is 
enhanced shortly after injection of contrast agent 
and measures approximately 28 mm, the left 
adrenal was of normal non-hypertrophic 
morphology. High blood pressure, left ventricular 
hypertrophy shown on echocardiography and 
depression were all complications of 
hypercorticism that were found in the patient. 

Once the diagnosis of Cushing's syndrome was 
made, a laparoscopic right adrenalectomy was 
performed. Histological examination showed a 
right adrenal gland measuring 45 x 30mm. The 
multiple samples examined show an adrenal 
parenchyma surrounded by a thin and sometimes 
moderately thick fibrous shell with emanations 
towards the parenchyma. On microscopic 
examination, it was a hyperplasia of the adrenal 
parenchyma involving the cells of the medulla and 
the cortex with a predominance of spongiocyte, as 
well as the presence of small foci of compact cells 
with nuclear atypia. In conclusion, it was macro 

nodular adrenal hyperplasia. Five years after the 
surgery, clinical evolution was marked by the 
regression of the signs of Cushing syndrome and 
the persistence of a slight facial erythrosis, the 
weight went from 82 to 64 kilograms, although the 
patient kept residual high blood pressure, it was 
less severe, measured at 160/90 mmHg. On the 
paraclinical level, plasma and urinary phosphocalcic 
panel, as well as the lipid panel were normal, UFC 
was normal at 197 mmol/24h (40-200) and 8 AM 
cortisol level was also normal at 132.70 ng/l. 

Discussion     

ACTH-independent Cushing syndrome by 
macronodular adrenal hyperplasia was first 
described in 1964, several series of cases 
concerning bilateral adrenal hyperplasia (macro or 
micronodular) were published, moreover unilateral 
adrenal nodular hyperplasia is a rarer or even 
exceptional cause of ACTH-independent Cushing 
syndrome, few studies have been published about 
this point [1-6]. From an epidemiological point of 
view, the ACTH-independent Cushing syndrome 
due to unilateral macronodular adrenal hyperplasia 
presents itself at extreme ages and mainly between 
the age of 50 and 60 years [7], our two patients 
were aged 60 and 48 years old. These are most 
often sporadic cases; no similar cases in family 
history have been reported so far. Clinically, the 
majority of patients present with the typical signs 
of Cushing syndrome at the time of diagnosis. 
Biologically, ACTH is generally very low; in our first 
patient, the ACTH level was at the lower limit 
whereas it was normal in the second patient,  
this was also found in a few cases in the 
literature [8-10]. 

On CT scans, unilateral adrenal hyperplasia 
presents as a mass of tissue density, and is often 
mistaken for adrenal adenoma [11-13]. 
Adrenalectomy is usually performed by 
laparoscopy [14,15]. The diagnosis is  
confirmed postoperatively by the pathological 
examination [16-18], which shows nodules in an 
adrenal tissue of yellow-buff color on the 
macroscopic level as well as the presence of 
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compact and spongiform cells on the microscopic 
level [19], which is in favor of macronodular 
hyperplasia the latter must not be confused with 
bilateral macronodular hyperplasia. However, 
careful hormonal and radiological monitoring of the 
remaining adrenal gland should be initiated and 
maintained over a long period after surgery [20]. 

Conclusion     

Unilateral adrenal hyperplasia is a very rare 
etiology of ACTH-independent Cushing syndrome, 
often mistaken for an adenoma on CT, only 
pathological examination can confirm the 
diagnosis. 
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Figures     

Figure 1: adrenal CT scan, tumor mass at the right 
adrenal, measuring 46 x 36mm, the left adrenal was 
not hyperplastic 
Figure 2: aseptic necrosis of the hip on radiographs 

References     

1. Prague JK, May S, Whitelaw BC. Cushing's 
syndrome. BMJ. 2013 Mar 27;346: f945. 
PubMed| Google Scholar 

2. De Leo M, Cozzolino A, Colao A, Pivonello R. 
Subclinical Cushing's syndrome. Best Pract Res 
Cl En. 2012;26: 497-505. PubMed| Google 
Scholar 

3. Nieman LK, Biller BM, Findling JW, Newell-Price 
J, Savage MO, Stewart PM et al. The diagnosis 
of Cushing's syndrome: an Endocrine Society 
Clinical Practice guideline. J Clin Endocrinol 
Metab. 2008;93(5): 1526-40. PubMed| Google 
Scholar 

4. Lacroix A. ACTH-independent macronodular 
adrenal hyperplasia. Best Pract Res Clin 
Endocrinol Metab. 2009 Apr;23(2): 245-59. 
PubMed| Google Scholar 

5. Jenkins PJ, Chew SL, Lowe DG, Reznek RH,  
Wass JA. Adrenocorticotrophin-independent 
unilateral macronodular adrenal hyperplasia 
occurring with myelolipoma: an unusual cause 
of Cushing's syndrome. Clin Endocrinol (Oxf). 
1994 Dec;41(6): 827-30. PubMed| Google 
Scholar 

6. Denegri A, Artom N, Moretti S, Bianchi F, 
Ottonello L, Pende A et al. A long-standing 
subtle Cushing's syndrome induced by a 
unilateral macronodular adrenal hyperplasia. J 
Anesth Clin Res. 2015;6: 1. Google Scholar 

7. Stratakis CA, Kirschner LS. Clinical and genetic 
analysis of primary bilateral adrenal diseases 
(micro- and macronodular disease) leading to 
Cushing syndrome. Horm Metab Res. 1998 Jun-
Jul;30(6-7): 456-63. PubMed| Google Scholar 

8. Di Dalmazi G, Vicennati V, Rinaldi E, Morselli-
Labate AM, Giampalma E, Mosconi C et al. 
Progressively increased patterns of subclinical 
cortisol hypersecretion in adrenal 
incidentalomas differently predict major 
metabolic and cardiovascular outcomes: a 
large cross-sectional study. Eur J Endocrinol. 
2012 Apr;166(4): 669-77. PubMed| Google 
Scholar 

9. Petersenn S, Newell-Price J, Findling JW, Gu F, 
Maldonado M, Sen K et al. High variability in 
baseline urinary free cortisol values in patients 
with Cushing's disease. Clin Endocrinol (Oxf). 
2014 Feb;80(2): 261-9. PubMed| Google 
Scholar 

https://www.panafrican-med-journal.com


Article  
 

 

Yousra Aouinati et al. PAMJ - 38(367). 15 Apr 2021.  -  Page numbers not for citation purposes. 5 

10. Ishiura Y, Takazakura E, Ojima M. A case of 
unilateral primary adrenal nodular hyperplasia 
with elevated plasma adrenocorticotropin 
(ACTH). Nihon Naibunpi Gakkai Zasshi. 1994 
Nov 20;70(9): 1007-16. PubMed| Google 
Scholar 

11. Alaya W, Bouchahda H, Fradi A, Zantour B, Sfar 
MH. Macro-adrenal adenoma masking 
micronodular adrenal hyperplasia in patients 
with ACTH-independent Cushing´s syndrome 
and refractory hypokalaemia. Pan African 
Medical Journal. 2017;26: 230. PubMed| 
Google Scholar 

12. Abs R, Nobels F, Verhelst J, Chanson P, Mahler 
C, Corthouts B et al. Hyperfunctioning 
unilateral adrenal macronodule in three 
patients with Cushing's disease: hormonal and 
imaging characterization. Acta Endocrinol 
(Copenh). 1993;129(4): 284-290. PubMed| 
Google Scholar 

13. Verma A, Mohan S, Gupta A. ACTH-
independent macronodular adrenal 
hyperplasia: imaging findings of a rare 
condition-a case report. Abdom Imaging. 
2008;33(2): 225-9. PubMed| Google Scholar 

14. Nieman LK, Ilias I. Evaluation and treatment of 
Cushing's syndrome. Am J Med. 2005 
Dec;118(12): 1340-6. PubMed| Google 
Scholar 

15. Chiodini I. Diagnosis and treatment of 
subclinical hypercortisolism. J Clin Endocrinol 
Metab. 2011 May;96(5): 1223-36. PubMed| 
Google Scholar 

16. Agboola-Abu CF, Garba MR, Elesha SO, Obiora 
AA, Kuku SF. Unilateral macronodular adrenal 
hyperplasia as an unusual cause of Cushing's 
syndrome - a case study. West Afr J Med. 
1999;18(2): 124-129. PubMed| Google Scholar 

17. Borretta G, Terzolo M, Cesario F, Meineri I, Pia 
A, Angeli A. Coexistence of unilateral adrenal 
macronodule and Cushing's disease: report of 
two cases. J Endocrinol Invest. 1996 Feb;19(2): 
131-5. PubMed| Google Scholar 

18. Otsuka F, Ogura T, Nakao K, Hayakawa N, 
Mimura Y, Yamauchi T et al. Cushing's 
syndrome due to unilateral adrenocortical 
hyperplasia. Intern Med. 1998;37(4): 385-90. 
PubMed| Google Scholar 

19. Iacobone M, Citton M, Viel G, Boetto R, 
Bonadio I, Mondi I et al. Adrenalectomy may 
improve cardiovascular and metabolic 
impairment and ameliorate quality of life in 
patients with adrenal incidentalomas and 
subclinical Cushing's syndrome. Surgery. 
2012;152(6): 991-997. PubMed| Google 
Scholar 

20. Ragnarsson O, Johannsson G. Cushing's 
syndrome: a structured short- and long-term 
management plan for patients in remission. 
Eur J Endocrinol. 2013;169(5): R139-52. 
PubMed| Google Scholar 

 

https://www.panafrican-med-journal.com


Article  
 

 

Yousra Aouinati et al. PAMJ - 38(367). 15 Apr 2021.  -  Page numbers not for citation purposes. 6 

 

Figure 1: adrenal CT scan, tumor mass at the right adrenal, measuring 
46 x 36mm, the left adrenal was not hyperplastic 

 

 

Figure 2: aseptic necrosis of the hip on radiographs 
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