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Background: Bilateral macronodular adrenal hyperplasia accounts for <1% of the causes of 
Cushing’s syndrome. BMAH is a disease causing excessive secretion of cortisol independent of 
adrenocorticotropic hormone. BMAH is a heterogeneous disease whose expression varies from 
subclinical cortisol secretion to overt Cushing’s syndrome. It is characterized by bilateral en-
largement of the adrenal glands, with an adrenocortical nodule larger than 10mm. BMAH is 
more frequently genetically determined. About 50% of familial cases of BMAH are associated 
with mutations in ARMC5, a tumor suppressor gene. ARMC5 mutant patients present with 
more severity not only in the size of the adrenal gland but in the prevalence of clinical 
Cushing’s syndrome and hypertension with higher secretion of cortisol than wild-type patients. 
Although there is a connection between BMAH and ARMC5 mutations, the resulting pheno-
types vary as to the nature of the mutations. In the present work, we have studied a case of a 
patient with BMAH with an ARMC5 mutation, whose daughters do not yet have overt 
Cushing’s syndrome but do have the ARMC5 mutation. Case Presentation: A 54-year-old 
man with an underlying disease of liver cirrhosis presented with generalized edema. Serum 
cortisol and urine free cortisol levels were significantly increased, while his plasma adreno-
corticotropic hormone was normal. Aberrant cortisol response tests stimulated by ACTH, 
mixed meal, gonadotropin-releasing hormone, vasopressin and upright position was performed. 
Adrenal CT scan revealed bilateral adrenal masses. The patient underwent a right adrenalec-
tomy and histopathology substantiated the BMAH diagnosis. In this case of BMAH, the se-
quencing results identified a novel heterozygous germline ARMC5 mutation.(c.2707C→G, 
p.H903D) in the patient and all his daughters. Conclusion: A novel germline ARMC5 muta-
tion(c.2707C→G, p.H903D) was identified. The search for ARMC5 will allow familial screen-
ing through a blood test and select who should undergo further evaluations. Further family 
studies will be useful to clarify the clinical penetrance of ARMC5 mutations. It can lead to pre-
vention of the occurrence of the disease.
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Background/Aims: Hypercortisolemia, itself is known to suppress pituitary hormones such as GH and TSH. However, it is not established yet when hy-
popituitarism recovers after biochemical remission of Cushing’s disease. In this study, we evaluated the clinical course of hypopituitarism after surgery in 
patients with Cushing’s disease. Methods: We enrolled 103 patients who were diagnosed with Cushing’s disease and had undergone transsphenoidal ad-
enoidectomy (TSA) in Severance Hospital Pituitary Tumor Center from January 2008 to October 2018. Pituitary axes were evaluated with combined pitui-
tary function test (CPFT) which was conducted before and at 6, 18, 40 months after surgery. We ex-
cluded the patients who were lost to follow up before 6 months after surgery or who did not perform 
preoperative CPFT. Results: Before TSA, GH deficiencies were found in 83 patients (80.6%), prolactin 
deficiencies in 11 patients (10.7%), gonadotropin deficiencies in 27 patients (26.2%), and TSH deficien-
cies in 71 patients (68.9%). Among 83 preoperative GH deficient patients, 34 patients (41%) recovered 
GH axis after TSA and the mean recovery period was 12.9 ± 9.8 months. Fifty-six patients did not re-
cover the GH axis until 40 months after TSA, and 13 patients had intact GH axis before and after TSA. 
Twenty-two patients (81.5%) recovered gonadotropin axis after TSA and the mean recovery period was 
11.8 ± 10.4 months. Twenty-four patients did not recover the gonadotropin axis until 40 months after 
TSA, and 57 patients had intact gonadotropin axis before and after TSA. Fifty patients (70.4%) recov-
ered TSH axis after TSA and the mean recovery period was 8.1 ± 6.1 months. Twenty-nine patients did 
not recover the TSH axis 40 months after TSA, and 24 patients had intact TSH axis before and after 
TSA. There was no difference in recovery rates according to tumor size and cavernous sinus invasion. 
Conclusions: Most pituitary hormone axes were recovered after biochemical remission of Cushing’s 
disease, and pituitary hormone axis recovered in order from TSH, gonadotropin, and at last GH.
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