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Abstract

Cushing’s disease (CD) remains a diagnostic and therapeutic chal-
lenge. Different subtypes may be recognized that will offer insight 
in this complex situation. We describe an atypical case that we as-
sume is a common variation albeit with no previous formal descrip-
tion. A young female patient presented with minimal clinical fea-
tures of CD, but increased adrenocorticotropic hormone (ACTH) 
and cortisol levels, with maintained circadian rhythm that was not 
suppressed either after the rapid dexamethasone or the prolonged 
low-dose dexamethasone tests, but suppressed with the prolonged 
high-dose dexamethasone test and presented a flat ACTH and cor-
tisol response after the corticotropin-releasing hormone (CRH) test. 
A diffuse enlarged pituitary gland with thickened pituitary stalk was 
present and a mixed corticotroph adenoma was removed. CD per-
sisted despite now normal pituitary morphology, except for pituitary 
stalk widening. Plasma levels of CRH were low and no abnormalities 
were found in the coding region or flanking introns of glucocorticoid 
receptor (GCR) gene (NR3C1). Somatostatin receptors were not pre-
sent in the octreoscan, and treatment with cabergoline or somatosta-
tin analogs was ineffective. Morbidity and mortality are increased in 
CD even in patients successfully treated and in remission. Despite 
early success in over 80% of the patients, in the long term CD recurs 
in almost 50% of the patients. Defining subtypes of CD may help 
elucidate mechanisms of the disease. We propose a new variant that 
we assume is common. Furthermore adaptation to chronic hypercor-
tisolism is present.

Keywords: Cushing’s disease variant; Dexamethasone test; Cortico-
troph adenoma; GCR gene; Subtypes

Introduction

Hypercortisolism is a common condition in everyday clinical 
practice, but most cases are either obvious or not immediately 
relevant by themselves: hypercortisolism due to the use of 
supraphysiologic doses of corticosteroids in the treatment of 
inflammatory and immune-mediated disorders [1], hypercorti-
solism in relation to the ectopic secretion of adrenocorticotrop-
ic hormone (ACTH) in common malignancies like the small 
cell adenocarcinoma of the lung or more rarely pancreatic neu-
roendocrine tumors [2, 3], and subclinical hypercortisolism in 
regard to incidentally found adrenal nodules, although in this 
case, clinical importance is still a matter of ongoing debate [4].

Hypercortisolism may also be particularly common in 
selected groups of patients like those with diabetes mellitus 
(< 10%), high blood pressure (1%), osteoporosis (11%) or in 
women with irregular menses and hirsutism (1%) [5-9].

Outside those specific settings hypercortisolism is much 
less common, with two to three new cases per million per year 
[10]. Diagnostic approach always includes discriminating be-
tween ACTH-dependent (around 70% of all cases) and ACTH-
independent Cushing’s syndrome (CS) [11, 12], even if there 
is still a significant delay in diagnosis [13] and an increased 
morbidity and mortality before and even after diagnosis and 
treatment [14].

Cushing’s disease (CD) with an estimated incidence of 
around 1.5 per million per year, female preponderance (3:1) 
and peaking at ages between 25 and 45 years accounts for most 
of the cases of ACTH-dependent CS [10, 15, 16]. CD is due 
in most cases to a monoclonal pituitary microadenoma, some-
times with oncogenic triggering events in the cyclin or ubiq-
uitin pathways, variable biological features including variable 
expression of corticotropin-releasing hormone (CRH), glu-
cocorticoid and dopaminergic receptors and variable proopi-
omelanocortin processing [17-20]. Rarely it occurs in patients 
with multiple endocrine neoplasia type 1 or 4, familial isolated 
pituitary adenoma, McCune-Albright syndrome or Carney 
complex [15, 16, 20].

CD may in some cases be difficult to identify in magnetic 
resonance imaging (MRI) studies, requiring invasive and tech-
nically demanding petrosal sinus catheterization, and can only 
be cured by surgical removal generally using the transphenoi-
dal route, with a success rate of about 60-70% in the long term 
in the best series [15, 16, 21].

Despite a standardized clinical diagnostic and treatment 
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approach [22-24], CD may be difficult to diagnose and to treat; 
and several uncommon variants are recognized like cyclic CD 
[25], intermediate lobe corticotroph adenomas [26], mixed 
corticotroph adenomas [27], silent corticotroph macroadeno-
mas [28] and even the exceedingly rare corticotroph carcino-
ma [29]. Also apparent CD because of CRH hypersecretion, 
either a hypothalamic tumor or a peripheral neuroendocrine 
tumor [30], and the classic Nelson’ syndrome [31] after bilat-
eral adrenalectomy must be considered. The relations of these 
variants to the biological features of the tumor are not com-
pletely understood.

We now report what seems to be a common variant of CD, 
with distinctive clinical, analytical and imagiological findings, 
recurring after pituitary surgery, which presents as a clinical 
challenge and may be informative of the pathogenesis of CD 
in general. We assume this variant is commonly recognized by 
other groups, although we could not find a formal description 
in the literature. Furthermore adaptation to chronic low-grade 
hypercortisolism is apparent.

Case Report

Investigations

The patient is a Caucasian female, aged 29, single, working 
as a practicing nurse in a public central hospital in Lisbon and 
living in the Setubal district, less than 50 km south of Lisbon.

Since 1 year before, the patient had complained of head-
aches. In fact these were old complaints and with the general 
characteristics of migraine, with a periodicity of about once 
every month outside the menstrual period, with weight gain 
of about 8 kg since she was aged 20, associated with carbohy-
drate craving during periods of job stress, with no overweight 
and without a central distribution pattern of body fat, and with 
body striae that were in fact very mild at the thighs, thin, white 

and more easily explained by the weight gain. The patient 
emphatically insisted she was always very tired and that her 
body shape was changing. There was no diabetes mellitus, nor 
symptoms like increased thirst and frequent urination. Blood 
pressure was normal without any medication or cardiovascu-
lar symptomatology; and menstrual cycles were regular under 
contraceptive pill that was interrupted 2 months before, with-
out any complains about hirsutism or acne. There were no pre-
vious attempted pregnancies. No visual defects were apparent 
and no other neurologic complaints were expressed.

There was a past episode suggestive of acute pyelonephri-
tis. Hypermetropia was corrected some years ago by ocular 
surgery. No other diseases or complaints were recorded.

The patient did not smoke, drank only socially (ethanol 
consumption < 40 g/week), and was not taking any regular 
medications.

Her father, aged 57 was healthy except for high blood 
pressure under medical treatment; and her mother, aged 56, 
had previous diagnosis of breast carcinoma and non-Hodgkin 
lymphoma, both cured. One older brother aged 35 was healthy. 
There was no family record for endocrine diseases, breast dis-
eases or hematologic diseases in direct relatives.

Physical examination (Fig. 1) revealed an apparently 
healthy young female who was anxious, but otherwise with 
no behavioral alterations. Body temperature was normal (36 
°C), conjunctives were not pale, and there was no peripheral 
edema. Height was 174 cm without shoes, weight was 69 kg 
(without shoes or coats), body mass index 22.8 kg/m2, umbili-
cal perimeter 79 cm, waist perimeter 101 cm, thigh perimeter 
62 cm (umbilical/waist ratio: 0.78); blood pressure 130/75 
mm Hg in the right arm supine position, heart rate 80/min, 
and breath rate was 16 respirations/min. Head and neck ex-
amination were normal without alopecia, hirsutism, or acne le-
sions, no neurologic abnormalities regarding the cranial nerves 
on crude examination; and the thyroid was not enlarged and 
presented no palpable thyroid nodules. Chest examination re-
vealed normally developed adult breasts with no nipple dis-

Figure 1. Physical habitus of patient.
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charge and no cutaneous abnormalities, and breath and heart 
sound were supple, regular and with no abnormal findings. 
Abdominal examination revealed no tenderness, without any 
palpable masses and bowel sounds were normally present; 
there were no abdominal striae. Members examination did not 
revealed any changes with normal muscular tone, no evidence 
for venous abnormalities; and arterial pulses were present, reg-
ular and symmetrical; only minimal thin white striae could be 
found at the upper thighs. Crude neurologic examination was 
normal regarding muscle power, reflexes, motility, equilibrium 
or motor coordination.

Diagnosis

Since she was a health professional working in a public central 
hospital in Lisbon, with easy access to medical care, a head 
MRI study had already been obtained that revealed a large 
intra-sellar mass with 19 × 13 mm, extending up until the optic 
nerves with no lateral invasion of the cavernous sinuses. That 
mass representing the whole pituitary gland was hypointense 
in both T1- and T2-weighted sections with homogenous up-
take of the contrast. There was a widening of the pituitary stalk 
and the neurohypophysis could not be defined clearly (Fig. 2).

Also at another institution a complete analytical blood 
panel had been obtained with no hematologic or biochemical 
routine abnormalities. However at 9:00 am, ACTH was 40 pg/
mL (reference values (RV): 7 - 63), cortisol 25 µg/dL (RV: 
10 - 20) and 24-h urinary cortisol 596 µg (RV: < 285). Normal 
values of growth hormone (GH), insulin-like growth factor 1 
(IGF1), free T4 (FT4), thyroid-stimulating hormone (TSH), 
prolactin, follicle-stimulating hormone (FSH) and luteinizing 
hormone (LH) were found. An overnight dexamethasone test 

(1.0 mg orally (PO) at 24 h) had been performed with a cortisol 
value at 8:00 am next morning of 29 µg/dL. As an outpatient at 
that institution, a prolonged low-dose dexamethasone test (0.5 
mg, every 6 h for 48 h) was obtained with a cortisol value of 
39 µg/dL at 8:00 am after the last dose. A prolonged high-dose 
dexamethasone test (2 mg every 6 h for 48 h) test revealed a 
cortisol value of 2.9 µg/dL, 8:00 am after the last dose. Al-
though done at another institution in the same city of Lisbon, 
the same analytical methods were used in our institution and 
are later described.

Since there was a marked discrepancy between clinical 
and analytical data, and the later were obtained on a non-su-
pervised outpatient basis, we decided to repeat that evaluation 
as an inpatient.

Baseline routine analytical evaluation obtained in morn-
ing after the overnight fast revealed no change with normal 
hematological values without leukocytosis or eosinopenia, 
normal renal function with no electrolyte or mineral abnormal-
ities, normal serum glucose, lipids and proteins, and normal 
hepatic enzymes. Chest X-ray and electrocardiogram (EKG) 
were normal. Baseline endocrine evaluation was normal as fol-
lows: T3: 80 ng/dL (RV: 80 - 200), T4: 6.4 ng/dL (RV: 5 - 14), 
TSH: 2.6 µU/mL (RV: 0.3 - 4.2), FT4: 1.22 ng/dL (RV: 0.9 - 
1.7), thyroid peroxidase antibody (TPOAb): < 10 U/mL (RV: 
< 10), thyroglobulin antibody (TgAb): < 10 U/mL (RV: < 10), 
prolactin: 15 ng/mL (RV: 5 - 23), GH: 7.6 ng/mL (RV: < 10), 
IGF1: 431 ng/mL (RV: 117 - 329); IGFBP3: 5.8 ng/mL (RV: 
3.5 - 7.6), FSH: 9 U/L (RV: 2.5 - 10), LH: 6 U/L (RV: 2 - 12.5), 
E2: 42 pg/mL (RV: 11 - 200), progesterone: 0.8 ng/mL (RV: 
3.5 - 26), TT: 22 ng/dL (RV: 0 - 81), androstenedione: 2.7 ng/
mL (RV: 0.3 - 3.3), sex hormone binding globulin (SHBG): 32 
nmol/L (RV: 18 - 114); parathyroid hormone (PTH): 33 pg/mL 
(RV: 7 - 65); 25-hydroxyvitamin D: 22 ng/mL (RV: 20 - 80), 

Figure 2. First MRI study showing diffuse enlargement of the whole pituitary gland. MRI: magnetic resonance imaging.
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insulin: 11 mU/mL (RV: 3 - 29); C-peptide: 1.7 ng/mL (RV: 
1.1 - 5.0). Markers of bone remodeling were also normal or 
slightly increased: osteocalcin 14 ng/mL (RV: 3.1 - 13.7); N-
terminal fragments of type 1 collagen propeptide (P1NP): 49 
pg/mL (RV: < 30); C-terminal fragments of type 1 collagen 
(CTX): 0.45 ng/mL (RV: < 0.3). Nonspecific markers for neu-
roendocrine tumors were normal: chromogranin A: 1.9 (RV: < 
3) and neuron-specific enolase: 21 (RV: < 18). Specifically and 
regarding the pituitary-adrenal axis the following parameters 
were obtained: ACTH: 48 pg/mL (RV: 7 - 63), cortisol: 20 µg/
dL (RV: 10 - 20), dehydroepiandrosterone sulphate (DHEAS): 
370 µg/dL (RV: 35 - 430); 17OHP: 2.2 ng/mL (RV: 0.2 - 4.7); 
S compound: 2.5 ng/mL (RV: < 8); aldosterone: 111 pg/mL 
(RV: 10 - 180); renin: 5.3 µU/mL (RV: 2 - 20), and 24-h urinary 
cortisol: 1,059 µg (RV: < 285).

All analytical measurements were obtained at the Clini-
cal Pathology Department of the hospital using commercially 
available automated and standardized methods. Specifically 
electrochemoluminescence immunoassay (ECLIA) methods 
(Roche, Cobas 8000, Basel) were used for hormone measure-
ments. Intra- and interassay variation coefficients were always 
below 10%. Reference values for the adult population are es-
tablished by the Clinical Pathology Department and periodi-
cally revised to sustain clinical decisions. The Clinical Pathol-
ogy Department is certified by the international standard ISO 
9001:2015 and regularly participates in official quality control 
programs.

The circadian rhythm was evaluated followed by the rap-
id overnight dexamethasone (1.0 mg PO at 24 h) test (Table 
1). Next, the prolonged low (dexamethasone 0.5 mg 6/6 h 
for 48 h) and high (dexamethasone 2 mg 6/6 h for 48 h) tests 
were obtained sequentially (Table 2). Finally a CRH test was 
obtained (hCRH 100 µg, intravenous (IV), bolus at time 0) 
(Table 3).

Abnormalities with possible pathogenic significance in 
the glucocorticoid receptor (GCR) coding gene (NR3C1) at 
5q31 were not detected (exons and flanking introns) by QXT, 
Agilent Technologies and next generation sequencing MiSeq, 
Illumina with NextGENe, SoftGenetics (CGC Genetics, Porto, 
Portugal). CRH measurement at a private institution revealed 
low/suppressed CRH levels < 1 ng/mL (RV: 0 - 3.5) (enzy-

matic immunoassay (EIA), Cusabio®, Dr. Joaquim Chaves, 
Laboratorio de Analises Clinicas, Lisbon, Portugal).

Treatment

Six months later a pituitary adenoma was removed by sub-
labial incision and the transphenoidal route. Surgery was un-
eventful. Pathological examination (Fig. 3) revealed adenohy-
pophysis and neurohypophysis fragments as well as fragments 
with the pattern of solid adenoma, some with eosinophilic and 
some with clear cytoplasm; no mitoses were found and an-
isokaryosis was mild to moderate; and Ki67 was less than 3%. 
Some cells were stained for ACTH by immunocytochemistry. 
On the fifth postsurgical day (8:00 am) the following values 
were obtained: ACTH 37 pg/mL and cortisol 9 µg/dL. Two 
weeks after surgery the values were as follows: ACTH 48 pg/
mL and cortisol 25 µg/dL.

Follow-up and outcomes

Six months later, under no medication, the patient maintained 
the same complaints as before, and menstrual cycles had not 
resumed after suspending the contraceptive pill. These com-
plaints even if with poor objective translation had a profound 
impact on the quality of life of the patient. Analytical evalua-
tion revealed ACTH: 44 pg/mL, cortisol: 17 µg/dL, 24-h uri-
nary cortisol: 364 µg. Cortisol post dexamethasone (1.0 mg) 
the previous night: 15 µg/dL.

A new MRI did not reveal any pituitary abnormalities ex-
cept for the persistent pituitary stalk widening (Fig. 4).

A head scan with the radiolabeled somatostatin analogue 
(111In-pentetreotide) was obtained with negative results; but 
despite that the somatostatin analogue (octreotide acetate, San-
dostatin LAR®) 20 mg and later 30 mg, once a month, intra-
muscular (IM) was began and maintained for 8 months. Evalu-
ation then found ACTH: 36 pg/mL; cortisol: 19 µg/dL; and 
24-h urinary cortisol: 384 µg. Gallbladder stones developed 
although asymptomatic and less than 15 mm. Somatostatin 
was interrupted and cabergoline 0.5 mg, twice a week was be-
gan and maintained for 6 months: ACTH: 43 pg/mL; cortisol: 
23 µg/dL; 24-h urinary cortisol: 158 µg; after 1 year ACTH: 
44 pg/mL, cortisol: 17 µg/dL, 24-h urinary cortisol: 538 µg, 
and cortisol post dexamethasone (1.0 mg, PO) previous night: 
27 µg/dL. Imipramine 25 mg, once daily at night was also at-
tempted; and after 3 months it was revealed that ACTH: 72 
pg/mL; cortisol: 16 µg/dL; 24-h urinary cortisol: 599 µg, and 
cortisol post dexamethasone (1.0 mg, PO): 14 µg/dL.

Table 3.  CRH Test (hCRH 100 µg, IV, Bolus at Time 0)

0 
min

5 
min

10 
min

15 
min

30 
min

60 
min

120 
min

ACTH (pg/mL) 44 39 42 47 57 70 57
Cortisol (µg/dL) 32 29 28 29 31 35 33

IV: Intravenous; CRH: corticotropin-releasing hormone; ACTH: adreno-
corticotropic hormone.

Table 1.  Circadian Rhythm and Rapid Overnight Dexametha-
sone (1.0 mg PO at 24 h) Test

9 h 19 h 24 h 8 h (post Dex)
ACTH (pg/mL) 48 36 32 17
Cortisol (µg/dL) 20 14 14 9

ACTH: adrenocorticotropic hormone; PO: orally; Dex: dexamethasone.

Table 2.  Prolonged Low (Dexamethasone 0.5 mg 6/6 h for 48 
h) and High (Dexamethasone 2 mg 6/6 h for 48 h) Tests

24 h 48 h 72 h 96 h
ACTH (pg/mL) 34 46 8 12
Cortisol (µg/dL) 8 15 0.7 0.7

ACTH: adrenocorticotropic hormone.
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Discussion

This is indeed a very atypical case of CD. Despite patient in-
sistence, there was no objective clinical evidence for hypercor-
tisolism except for amenorrhea that could only later be defined 
and maybe emotional changes that are common in patients 

with CD [12, 16, 32, 33]. There was no central distribution 
of body fat or protein wasting namely proximal myopathy or 
purple wide skin striae that strongly characterizes hypercorti-
solism; there was no diabetes mellitus or glucose intolerance, 
no high blood pressure or dyslipidemia and no osteopenia or 
osteoporosis, no record for previous fractures or thrombotic 
events; there was no hirsutism or acne; there were no visual 
field defects, and headaches could be more easily explained by 
migraine [12, 16].

Despite lack of objective clinical evidence for hypercor-
tisolism and again emphasizing the truism that “the patient is 
always right”, analytical evidence repeatedly and unequivocal-
ly revealed hypercortisolism (see 24-h urinary cortisol). Inter-
estingly enough the circadian rhythm was almost maintained 
since values at 19 - 20 h are about half of those at 8 - 9 h, a very 
rare finding in CD; midnight cortisol values were however un-
equivocally increased [12, 16, 22, 23].

Furthermore and following a standardized diagnostic ap-
proach hypercortisolism was non suppressible by dexametha-
sone overnight; hypercortisolism was ACTH-dependent, and 
hypercortisolism was also not suppressed by the prolonged 
low-dose dexamethasone test, essentially excluding pseudo 
Cushing states like those of major depression and chronic 
stress [12, 16, 22, 23, 34, 35], but suppressed by the high-dose 
prolonged dexamethasone test, essentially excluding ectopic 
ACTH secretion [22, 23, 36].

New diagnostic approaches to the differential diagnosis of 
CS emphasize the central role of the CRH or desmopressin 
test [37]. In the CRH test, a 30-40% increase in ACTH and a 
20% increase in cortisol are generally used to define CD; while 
in ectopic CS baseline ACTH and cortisol values are gener-
ally much higher and the response is much less; and in chronic 
CRH oversecretion a decreased ACTH response and increased 
cortisol response are described. By these criteria, in this case 
the CRH test suggests CD albeit imperfectly, and is strongly 
against the other possibilities [12, 16, 22, 23, 37-40].

Common pitfalls in the diagnosis of CD do not seem to 
explain discrepancies; free cortisol is increased as evaluated 

Figure 3. Pathologic sample removed at surgery. (a) Pituitary adenoma 
solid pattern, with cells with clear or eosinophilic cytoplasm (hematoxy-
lin and eosin stain, × 200). (b) Scarcity of the reticulin net (Gomori stain 
× 200). (c) ACTH immunostain (× 200). ACTH: adrenocorticotropic hor-
mone.

Figure 4. Last MRI study with marked widening of the pituitary stalk. 
MRI: magnetic resonance imaging.
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by the 24-h urinary cortisol excluding cortisol-binding globu-
lin (CBG) increase induced by pill; no drugs were used that 
could increase the metabolism of dexamethasone or present 
anti-glucocorticoid effects [12, 16, 22, 23, 37].

A certain degree of peripheral cortisol resistance is cer-
tainly suggested by the lack of clinical features of hypercor-
tisolism despite analytical hypercortisolism, but familial syn-
dromes of cortisol resistance do not fit the pattern since there is 
no high blood pressure and furthermore no abnormalities were 
found in the GCR gene and plasma CRH levels were low. It 
seems more probable an adaptive response to maintained low 
grade hypercortisolism [41-46].

Imagiological findings are also discordant. In classic 
cases a small (5 mm) round hypodense (T1-weighted sec-
tions) lesion is found; it may be hyperdense in T2-weighted 
sections and may or not uptake the contrast [15, 16, 22, 47, 
48]. Instead in this case a large (19 × 12 mm) lesion that 
seems to include all the pituitary with pituitary stalk wid-
ening, no clearly visible neurohypophysis bright spot and 
hypointense in both T1 and T2 is found with homogenous 
contrast uptake. This might suggest either corticotroph hy-
perplasia (although evidence for CRH oversecretion is lack-
ing as noted), silent corticotroph macroadenomas (but there 
is clear analytical evidence for hypercortisolism) or mixed 
type corticotroph adenomas (but no evidence for other hor-
mone secretion is found) [26-28, 30]. Most interestingly is 
the pituitary stalk widening; this finding has been reported 
in relation to granulomatous or immune-mediated pituitary 
diseases in regard with hypopituitary states [15, 16]. Given 
the global involvement of the pituitary it may instead in this 
case correspond to the enlargement of the pars tuberalis that 
surrounds the pituitary stalk.

Selective removal of the pituitary adenoma whenever 
possible is the only curative option in CD even if the benefits 
of that treatment have not been proven in mild or subclinical 
disease [16, 21, 24]. Therefore the justification for surgery in 
this case may be questioned on clinical grounds but it is clear 
given the size and suprasellar extension. Surgical mortality is 
between 1% and 2%, success rates are between 70% and 90% 
in the short term, although recurrences rates of 10-15% at 10 
years are reported, and in the long term hypopituitarism may 
occur in up to 50% of the patients, mainly in cases of macroad-
enoma or repeated surgeries [16, 21, 24, 49].

Surgery was however ineffective, as could be appreciated 
early in the postoperative period [16, 24, 50-52]. At 6 months, 
there is clear evidence for disease persistence after surgery 
with marked non-suppressible hypercortisolism. Hypercorti-
solism was however apparently reduced to almost half, and 
this would favor corticotroph hyperplasia, or partial remotion 
of the adenoma [16]. Furthermore there is now no apparent 
abnormality of the pituitary except for the persistent pituitary 
stalk widening, so that presumably that widening at least con-
tributes to the sustained autonomous hypercortisolism, even if 
a non-visible microadenoma cannot be excluded.

Pathologic findings are also atypical; an adenoma was 
found with no suggestion of hyperplasia, but eosinophilic or 
mixed type, instead of basophilic and ACTH-producing cells. 
Again a mixed corticotroph adenoma, a silent corticotroph 
macroadenoma or an intermediate lobe corticotroph adenoma 

remain possible but no evidence was found for other hormone 
secretion, clinically or analytical, or for a different proopi-
omelanocortin (POMC) processing, since analytical marked 
hypercortisolism is found [15, 16, 24-28].

There was no clear therapeutic option in this young, child-
less patient with minimal clinical evidence for hypercorti-
solism [16, 24, 53, 54]. Because of minimal clinical evidence 
of hypercortisolism and the desire for motherhood, pituitary 
surgery, adrenal surgery or radiotherapy either conventional 
or gamma-knife were not considered appropriate; because of 
minimal clinical evidence of hypercortisolism medical thera-
pies directed to the adrenals with mitothane, methyrapone or 
ketoconazole were not considered appropriate also given the 
limited efficacy of those therapies with common side effects 
[16, 24, 53-55].

Medical therapy directed at the pituitary was therefore at-
tempted. As is common in CD but unusual regarding other 
pituitary tumors, the octreoscan was negative; but despite this 
somatostatin analog therapy was attempted and unsuccessful, 
although the new analogs may be more selective for the so-
matostatin receptors type 5 and may be more effective [16, 
24, 56, 57]. Dopaminergic therapy was attempted with caber-
goline, and this seemed to be effective for some time at least, 
but an escape phenomenon was apparent later. Interestingly 
enough dopaminergic therapy has been reported as effective 
mainly in intermediate lobe corticotroph adenomas [16, 24, 
58, 59]. New therapies directed to intracellular mediators of 
corticotroph growth and function are not yet clinically avail-
able [60].

At this point we do not have a definitive diagnosis and 
even more important we do not have a clear therapeutic option. 
We encouraged the patient to become pregnant, assuming that 
this would occur spontaneously, and that CD would not com-
plicate pregnancy given the minimal clinical features, so that 
pituitary surgery could be again considered, that if directed 
to the stalk widening may later compromise fertility. Besides 
a variant of CD, we cannot exclude with certainty pituitary 
hyperplasia secondary to CRH oversecretion, but hyperplasia 
was not reported and eosinophil and mixed cells were found 
and CRH levels were normal/low, nor even less probably corti-
sol resistance even if high blood pressure is lacking and weight 
gain is present, no abnormalities in the GCR gene were found 
and again CRH levels were suppressed.

Learning points

In short we report one case of what seems a common variant 
of CD with several worth noting characteristics: 1) female gen-
der and young age; 2) minimal clinical features of hypercorti-
solism; 3) evident analytical hypercortisolism albeit with main-
tained cortisol circadian rhythm; 4) no evidence for increased 
central CRH drive; 4) macroadenoma with marked pituitary 
stalk widening; 5) mixed eosinophilic and clear cell adenoma; 
6) persistence of the disease after apparent a successful sur-
gery; 7) partial and only temporary response to dopaminergic 
agents, and no response to the somatostatin analog with absent 
somatostatin receptors in the octreoscan; 8) furthermore, a cer-
tain degree of acquired adaptive cortisol resistance is evident, 
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which explains lack or only mild clinical features and therefore 
the rarity of this clinical presentation.

We assume many other patients like this one have been 
found and recognized by other centers and we strongly encour-
age a specific variant of CD to be thus defined.
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