
Relapsing, remitting hypercortisolism in Cushing’s disease 
due to intratumoral hemorrhages in pituitary microadenoma 

Nicholas F. Marko a,b,⇑, Amir H. Hamrahian c, Betul Hatipoglu c, Robert J. Weil a

a The Rose Ella Burkhardt Brain Tumor and Neuro-Oncology Center, Department of Neurosurgery, Neurological Institute, The Cleveland Clinic, Cleveland, OH, USA 
b Cancer Research UK, Cambridge Research Institute, Li Ka Shing Centre, Robinson Way, Cambridge CB2 0RE, United Kingdom 
c Department of Endocrinology, Diabetes and Metabolism, The Cleveland Clinic, Cleveland, OH, USA 

a r t i c l e i n f o

Article history:
Received 12 December 2011 
Accepted 6 May 2012 

Keywords:
Adrenocorticotropic hormone 
Apoplexy 
Cortisol 
Cushing’s syndrome 
Cyclic Cushing disease 
Pituitary surgery 
Transsphenoidal 

a b s t r a c t

We report two patien ts with Cushi ng’s disease (CD) from adrenocorticotropic hormone-secreting mic- 
roadenomas in whom intralesional hemorrhage caused an episodic, remitting and relapsing pattern of
hypercortisolism. To our knowledge this is the first report of patients in whom hemorrhage within a
microadenoma caused cyclic CD. Both patients were treated successfully with transsphenoidal surgery.

� 2012 Published by Elsevier Ltd.

1. Introduction 

Cyclic, episodic, or variable secretion of excess cortisol has 
been recognized in Cushing’s syndrome (CS) for half a century.1,2

A summary of 65 cases of cyclic CS (CCS) conducte d by Meinardi 
et al.3 suggested that the disorder was uncommon ; however ,
Alexandraki et al. have reported more recently that up to 15%
of patients with CS exhibit bona fide variability or cyclic periodic- 
ity in either clinical or biochemical features of the disease.4 Most 
cases of episodic CS have been identified in patients with 
Cushing’s disease (CD).1–6

Although the incidence of CCS may be more common than 
previously considered, symptomati c hemorrhage or apoplexy in
pituitary microadenoma s is rarely reported. To our knowled ge,
only four patients have been described in the English literature;
of these, two had prolactin-se creting tumors while two tumors 
were non-functio nal.7,8 No patient exhibited other pituitary hor- 
mone abnormalities. Only one patient was treated with 
surgery.7,8

We describe two patients with CD identified from a prospec- 
tively maintain ed pituitary database who exhibited relapsing,
remitting hypercortisolis m following intra-tumoral hemorrhage.
Both patients presented with episodic CS and were treated suc- 
cessfully with transspheno idal surgery (TSS).

2. Methods and patients 

2.1. Methods 

The patients described in this report were identified from a pro-
spectively maintained pituitary database approved by the Cleveland
Clinic Institutional Review Board (IRB). This study was approved by
the same IRB. Biochemical evaluation of CS primarily consisted of
24-hour urinary free cortisol (UFC), late night salivary cortisol
(LSC) and 2-day low dose dexamethasone suppression test (DST;
Quest Diagnostics; San Juan Capistrano, CA, USA).9–12 All UFC collec-
tions had appropriate urine creatinine levels suggestive of adequate

collection. With respect to peri-operative testing, the patients were
followed closely after surgery (while off steroid replacement), with
serum cortisol levels obtained at 6-hourly intervals until the morn-
ing of the postoperative day 3. Hydrocortisone replacement was
started on the third day after surgery after additional testing in
which we used a modification of the protocol by Chen et al. We
administered 1 mg of dexamethasone orally between 22:00 and
23:00 on the night of post-operative day 2, and the 07:00 serum cor-
tisol level was measured on the morning of post-operative day 3.13

The patients were discharged later that morning on 30 mg to 40 mg
hydrocortisone per day, which was gradually tapered based on the
periodic evaluation of the hypothalamic–pituitary–adrenal (HPA)
axis.10,14 If the patient developed signs and symptoms of hypocortis-
olism prior to this, cortisol concentrations were tested at random
and patients were started on glucocorticoid replacement.

2.2. Illustrativ e patients 

2.2.1. Patient 1
A 27-year-old woman presente d with a 1-year history of hirsu- 

itism, weight gain of 20 kg, fatigue, decreased libido, secondar y
amenorr hea, easy bruising, weakness , alopecia, and worsening of
pre-existi ng gastroesoph ageal reflux. Medical history was other- 
wise insignificant. Physical examination revealed an obese woman 
(body mass index 35.0) with abdominal striae, a moon face, acne,
hirsuitism , muscle atrophy, and supraclavicular fat pads. A UFC 
of 871 lg/day (normal <50 lg/day) and plasma adrenocor ticotro- 
pic hormone (ACTH) of 90 pg/mL (normal 8–42 pg/mL) were ob- 
tained at a local hospital. Morning serum cortisol concentratio ns,
before and after administ ration of 8 mg dexamethasone, were 
36.5 lg/dL and 22.1 lg/dL. The patient demonst rated a >100% in- 
crease in cortisol and ACTH levels after a corticotropin-r eleasing 
hormone (CRH) stimulation test. MRI showed a microadeno ma
measuring 5 mm � 5 mm � 7 mm (Fig. 1). Two months later, the 
patient was referred to our center for further evaluation.

At the time of our initial evaluation, the UFC was normal (lg/
day), as were two consecutive salivary cortisol concentr ation tests 
(22 ng/dL and 36 ng/dL), which suggested cyclic CS.3,4,6 The UFC re- 
mained in the low-to-n ormal range at further interval follow-up at
1 month (4.1 lg/day) and 3 months (13.9 lg/day) later. In addition,
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the patient spontaneou sly began to lose weight with exercise, and 
her early fatigue, easy bruising, weakness, abdominal striae, and 
hirsuitism receded. The patient resumed normal menses. With res- 
olution of her symptoms and normal biochemistry , the patient 
elected management consisting of observation and close follow- 
up only. One year later, while in clinical remission, MRI revealed 
hemorrhage within the adenoma (Fig. 1). At 18 months, a repeat 
UFC was normal (15 lg/day). The patient subsequent ly became 
pregnant and delivered a healthy, full-term boy. The patient re- 
turned to her pre-pregnancy weight within approximat ely 
3 months of delivery.

For the next 12 months, the patient continued with normal 
menses and produced breast milk without difficulty. A UFC at the 
end of this 12-month period was 29.4 lg/day. MRI showed a de- 
crease in the size of the pituitary microadeno ma (Fig. 1). Six 
months later, approximat ely 3 years after her initial presenta tion,
the patient again noted the insidious developmen t of fatigue,
hirsuitism, acne, headaches, worsening gastro-esophag eal reflux,
alopecia, depressed libido, dysmenorrh ea, weight gain, and an in- 
crease in abdomin al girth despite continue d exercise. Repeat bio- 

chemical testing suggested recurrent hypercortiso lism: Salivary 
cortisol levels were elevated (115 and 227 ng/dL), and UFC was 
116 lg/day. Morning cortisol and ACTH levels following a 2-day,
low dose DST were 23.6 lg/dL and 94 pg/mL, respectively . The pa- 
tient declined inferior petrosal sinus sampling. MRI at surgery (see
below) showed a recurren t tumor (Fig. 1).

A TSS with sellar exploration and selective adenomectom y was 
performed . A pseudoencapsu lated, 6 mm � 5 mm, ACTH-staining 
adenoma, paramedi an to the left of midline, was removed . Post- 
operative hypocortisol emia was induced by surgical resection of
the adenoma, with a post-oper ative day 2 serum cortisol concen- 
tration at 23:00 of 1.0 lg/dL, and an ACTH of 7 pg/dL. Eight hours 
after administration of dexamethas one, the post-operati ve day 3,
cortisol level at 07:00 was undetectabl e, and the ACTH was 6 pg/ 
dL. Physiologi c hydrocortisone replacemen t was initiated, follow- 
ing the protocol described above. The patient remained in remis- 
sion 25 months after surgery, with a cumulative 25 kg weight 
loss, reduction or elimination of the stigmata of CD, and resump- 
tion of normal menses. Hydrocorti sone replacemen t therapy was 
discontinue d at approximately 9 months post-operati vely.

Fig. 1. Patient 1. (A) Coronal, T1-weighted, contrast-enhanced MRI at presentation showing the pituitary adenoma. (B) Coronal and (C) sagittal T1-weighted, non-enhanced 
MRI during the relapse of symptoms, roughly 1 year after the first scan, showing hyperintensity within the previous adenoma, consistent with hemorrhage. (D) Coronal, T1- 
weighted, contrast-enhanced MRI about 1 year after (B) and (C), after the delivery of her child, while the patient had a normal urinary-free cortisol (29.4 lg/days), showing a
less-dense and smaller microadenoma. (E) Coronal and (F) sagittal T1-weighted, contrast-enhanced MRI immediately before surgery showing tumor growth.
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