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Cyclic Cushing’s syndrome is a pathological condition characterized by alternating periods of excessive cortisol secretion
with corresponding clinical manifestations and periods of spontaneous remission of the disease.

To diagnose Cyclic Cushing's syndrome it is necessary to record at least three episodes of excessive cortisol secretion alter-
nating with periods of normalization of its production.

In most cases, this pathology is diagnosed in patients with ACTH-secreting pituitary tumor, however, there are rare cases of
cyclic hypercorticism with ectopic ACTH secretion by tumors of different localization and without verification of pathological
hormonal secretion focus. In addition, cyclic hyperproduction of cortisol can be also observed in ACTH-independent Cush-
ing’s syndrome associated with the presence of corticosteroma or adrenal hyperplasia. The exact causes and mechanisms of
the cyclic hypercorticism are currently insufficiently studied.

Due to the atypical course of the disease, the unpredictability of the occurrence of a new «cycle», the variability of its dura-
tion and manifestations (not only in different patients, but also in the same patient), verification of the diagnosis and deter-
mination of treatment tactics may be difficult in the daily practice of specialists, and the prevalence of this condition can be
undervalued.
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LUKNUYECKUA CUHAPOM KYLUUHIA: TPYAHOCTU AUATHOCTUYECKOIO MOUCKA
U BbIBOPA TAKTUKU NIEYEHUA. KTUHUYECKUI CNTYYAN

©J1.K. A3epaHoBa, A.B. Joposckux*, E.A. NMuraposa, A.M. JTanwwuHa, C.t0. BopotHukosa, A.C. LLiytoBa, M.A. lNepenenosa,
A.lO. Tpuropeoes, B.H. A3nzsaH

HaunoHanbHbIN MegNLMHCKUIA NCCIegoBaTeNIbCKU LEHTP 3HAOKPUHONorum, Mocksa, Poccua

Uuknuyecknin cuHgpom KylwvHra — naTonormyeckoe COCTOAHME, ANA KOTOPOro XapakTepHO uyepefoBaHWe NeprogoB
N36bITOYHON CEKpeLnn KOPTK30/1a C COOTBETCTBYIOWMMU KIIMHUYECKUMU NPOABAEHUAMU 1 NepUoLOB CNIOHTaHHOWN pemuc-
cum 3aboneBaHus.

CuuTaeTcs, UTo ANA YCTaHOBNIEHUA AMArHO3a SHAOTEHHOMO MMNEePKOPTULIM3MA LIMKIINYECKOTO TeUYEHUA HEOBXOAMMO 3apUKCUpPO-
BaTb He MeHee TpeX 3MNMN3040B Ype3MepPHON CeKpeLIMn KOPTM30/1a, CMEHAIOLLUXCA NeprogaMn HoOpMasu3aumm ero NpoayKUmm.

B 60nbLlIMHCTBE CllyYaeB YKa3aHHY0 NaTONOMMI0 AUAarHOCTMPYIOT y NauneHToB ¢ AKTI-cekpeTupytoLueli onyxonbto runodusa,
O[HAKO B NiTepaType OnuncaHbl peakue ciydav LUMKnuyeckon Gopmbl rMnepKkopTULM3Ma NPy HanmMuymMm SKTONMPOBaHHOM
cekpeuuun AKTI onyxonamu pasHoi nokanusauuy, a Takxe 6e3 agHo BeprduKaLmm ovara NaToNormyeckolri ropmMoHanbHoOM
cekpeuuun. Kpome Toro, LMKNnYeckas runepnpomyKLumsa KopTrnsona MoxeT Habntoaatbea n npu AKTI-He3aBNCMMOM CUHAPO-
Me KyLlnHra, accoummpoBaHHOM C HanMumeM KOPTUKOCTEPOMbI UAN rMnepniasnum HagnoyeyHnKoB. TouHble MPUYMHbI N Me-
XaHM3Mbl LMKNNYECKOro TeYeHNA rMnepKopTnLmM3Ma B HacTosLLee BPems N3yyeHbl HefoCTaTOuHO.

B cBA3M C HETMNUYHBIM TeYeHVeM 3a00NeBaHNA, HEeNPeACKa3yeMoCTbio BOSHNUKHOBEHMA HOBOTO «LiMKIay, BaprabelbHOCTbIo
€ro ANUTesIbHOCTU U NPOABNEHMWI (He TONbKO Y Pa3HbIX MNALMEHTOB, HO 1Y OHOMO 1 TOFO Xe nauueHTa) BepndrKauma ama-
rHO3a 1 onpefeneHne TakTUKY nedeHns MoryT 6biTb 3aTpyAHeHbI B MOBCEAHEBHON NPaKTUKe CNeLunanncToB, a pacnpocTpa-
HEHHOCTb YKa3aHHOrO COCTOAAHWA NPUYMEHbLLEHA.

KJTFOYEBBIE CJTOBA: yuknuyeckuli cuHopom KywuHea; 6one3He MyeHko-KywiuHea; 3HO02eHHbIl eunepkopmuyusm; AKTI-5kmonuposaHHbil
CUHOpOM.

RELEVANCE of corticotrophs to neurotransmitters (such as corticoliber-

in, dopamine, neuroepinephring, serotonin, or g-amino bu-

A cyclic form of hypercorticism was first reported tyrate), spontaneous pituitary apoplexy causing disruption

in the late 1950s [1]; however, intermittent Cushing’s syn-  of corticotroph function, pathology of reverse feedback

drome has even to this day remained a focus area for regulation in the hypothalamo-pituitary-adrenal axis, and

researchers. more. The exact mechanisms triggering hypercorticism pe-

Possible causes of this condition have been identified, riods followed by periods of normal hormone secretion re-
including hypothalamus dysfunction, pathological response  main elusive [2].
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CASE REPORT

Various sources indicate that cyclic Cushing’s syndrome
occursin 15% to 36% of patients with endogenous hypercor-
ticism [3]. Variable frequency and duration of phases of this
disease (ranging from several hours to several months);
unpredictability of any new hypercorticism “cycle” or any
new spontaneous hormonal status normalisation; diversity
of clinical manifestations and their extent — all these factors
make cyclic Cushing’s syndrome one of the most serious and
pressing issues in contemporary endocrinology.

This paper reports a case of cyclic Cushing’s syndrome,
discusses the challenges associated with diagnosis determi-
nation and treatment tactics, and summarises the findings.

CLINICAL CASE

Patient S., a 57-year-old female

Since November 2017 she noticed some changes in her
appearance in the form of facial swelling and weight gain
without changing her usual diet. Both initially and during
the weight gain her body mass index (BMI) was normal; her
medical history contained no data on any previous carbo-
hydrate metabolism disorders or arterial hypertension (AH).
The location of fat deposits predominantly in the facial and
abdomen areas was unusual. In addition, the patient report-
ed neurological problems (limb numbness, impaired coordi-
nation), so she consulted a neurologist. A brain MRl in 2018
revealed a 9x6x6-mm pituitary microadenoma (Figure 1).
No hormonal tests for neoplasm activity were performed
nor any specific treatment prescribed.

In the following six months, her condition worsened:
she developed lower limb cramps, substantial weak-
ness and fatigue and had episodes of hypertension up
to 160/100 mmHg. In May 2018, a laboratory examina-
tion found elevated morning adrenocorticotropic hor-
mone (ACTH) level (145 pg/ml vs. the normal range of up

Figure 1. The 2018 brain MRl image made prior to surgical intervention
(transnasal adenomectomy).
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to 46.0 pg/ml) and no cortisol suppression during the small
dexamethasone test (serum cortisol at 548.8 nm/L). Large
dexamethasone test found a reduction in cortisol by more
than 50%. Taking into account these findings and the already
diagnosed pituitary adenoma, she was diagnosed with en-
dogenous hypercorticism of central genesis. In addition, an
abdominal CT imaging was made (findings: no pathology).
A transnasal adenomectomy (not followed by any histolog-
ical or immunohistochemical tests) was performed at her
local clinic in September 2018. Post-surgery, the patient re-
ported muscle weakness and general weakness; a 5-mg/day
hydrocortisone therapy was initiated. At control examina-
tion one month after the surgery, the morning serum ACTH
was at 50.0 pg/ml (vs. the normal range of up to 46.0 pg/ml);
two months post-surgery it was at 31.0 pg/ml, and morning
cortisol at 146 nmol/L. Three months post-surgery, given no
clinical or laboratory signs of adrenal insufficiency, the glu-
cocorticoid therapy was discontinued, while the patient re-
ported a general improvement of her condition.

In June 2020, the patient underwent a severe emotional
stress, following which she again reported a “moon-shaped
face”, a significant increase in appetite, a weight gain of 8 kg
over six months without any change in diet, and substan-
tial weakness. Laboratory tests identified a hypercorticism
recurrence: saliva cortisol taken 11 pm was at 69 nmol/L
(normal range: 0.5 to 9.65); cortisol in day’s urine was
at 2,433.0 nmol/day (normal range: 100 to 379); morning
serum ACTH was at 166 pg/ml (normal range: 2 to 25.5); cor-
tisol was at 712 nmol/L (normal range: 64 to 327). Brain MRI
made in July 2020 (Figure 2) identified post-surgery chang-
es in the sellar area; no 2018 data to compare against were
available. No specific treatment was prescribed, and she
was advised to consult the Endocrinology Research Centre
(Moscow, Russia) where she was examined in September
2020. The tests found a regression of laboratory signs
of hypercorticism: saliva cortisol taken 11 pm was only
slightly elevated (10.28 mmol/L vs. the normal range of up
to 9.65 nmol/L); cortisol in day’s urine was within the ref-
erence range; the small dexamethasone test was positive:
cortisol at 45.0 nmol/L. No evidence of carbohydrate metab-
olism disorder was found (serum glucose at 4.68 mmol/L).
An X-ray densitometry found no significant changes.
External manifestations of endogenous hypercorticism had
ceased, as did the complaints typical for this disease. Despite
the lack of a full laboratory remission, no repeat surgery was
recommended, as the patient’s clinical condition had im-
proved. A follow-up was recommended.

In July 2021, the patient was infected with Covid-19 and
developed moderate symptoms of the disease. In August
2021, her condition worsened once again, as she felt crav-
ing for food, gained weight (by 7 kg in three months),
and experienced sleep disturbances, general weakness,
limb numbness, and pain in her joints. Laboratory tests
revealed the underlying disease decompensation (saliva
cortisol taken 11 pm was at 27.0 nmol/L; morning ACTH
was at 90 pg/ml; cortisol during the small dexameth-
asone test was at 596 nmol/L). In November 2021 she
was readmitted to the Endocrinology Research Centre
(Moscow, Russia) where tests showed cortisol in evening
saliva at 13.46 nmol/L (normal range: 0.5 to 9.65); cortisol
in day’s urine at 398 nmol/day (normal range: 100 to 379);
ACTH rhythm (morning/evening) at 63.55/36.65 pg/ml.
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Figure 2. The 2020 brain MRl image made after a transnasal adenomectomy

Contrast-enhanced brain MRI imaging (Figure 3) revealed
a 6x9x11-mm pituitary macroadenoma with endo- and
laterosellar extension to the right-hand side. It was Knosp
grade 4 (definite invasion as the tumour completely sur-
rounded C4 of the internal carotid artery). An X-ray meas-
urement of bone mineral density (BMD) verified osteopenia
in the lumbar spine (minus 1.3, T-criterion) and in the left

femur (-1.0 T-criterion), as well as osteoporosis of the distal
third of the left radius (minus 3.1, T-criterion). Taking into
account the tumour size and growth, as well as the lack
of a complete laboratory remission at the time of clinical
remission, a case conference attended by neurosurgery
department head decided to follow up the patient and
to perform a transnasal transsphenoidal adenomectomy,

given a clear trend of the underlying disease towards
development.

From January 2022, she was again reporting bad con-
dition and developing signs of hypercorticism. Outpatient
clinic tests found: cortisol in day’s urine at 2,664.0 nmol/day;
ACTH at 123 pg/ml; serum cortisol at 940 nmol/L, saliva cor-
tisol taken 11 pm at 29.9 nmol/L. In March 2022, she was
admitted to the Endocrinology Research Centre (Moscow,
Russia); laboratory tests confirmed a relapse of endoge-
nous hypercorticism: free urine cortisol at 2,557.6 nmol/day
(normal range: 100 to 379); saliva cortisol taken 11 pm
at 17.52 nmol/L (normal range: 0.5 to 9.65); evening blood
cortisol at 704.4 nmol/L (normal range: 64 to 327); morning
ACTH at 102.8 pg/ml (normal range: 7.2 to 63.3); evening

Figure 3.The 2021 brain MRl image made after a transnasal adenomectomy
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Figure 4.The 2022 brain MRI image prior to the second surgical intervention (a repeat transnasal adenomectomy)

ACTH at 71.7 pg/ml (normal range: 2 to 25.5). Brain MRI
(Figure 4) revealed a 8x12x10-mm (slightly greater vs.
the image made on 20 November 2021) Knosp-4 pituitary
adenoma with endo- and laterosellar extension to the right-
hand side. On 29 March 2022, the patient underwent an-
other surgical treatment, a transnasal transsphenoidal ad-
enomectomy. Immunohistochemical tests of the removed
tissue found densely granular corticotropinoma (Ki-67
expression was not measured). Post-surgery, the patient has
felt well and had no major complaints.

DISCUSSION

Most often, the pattern of the disease caused by
excessive endogenous cortisol is specific and consistent.
The main manifestations of long-term hypercorticism are:
a characteristic redistribution of adipose tissue, elevated
blood pressure, systemic osteoporosis, sexual dysfunction,
immunodeficiency, skin trophism disorders, myopathy,
and carbohydrate metabolism disorder [3]. The above case
is characterised by cycles wherein cortisol hyper-secretion
episodes were followed by periods of hormone profile
normalisation and vice versa; clinical manifestations were
transitory and quite non-specific, so the diagnosis was not
entirely clear.

A common idea is that cyclic Cushing’s syndrome is
to be verified by observing at least three peaks and two dips
in cortisol secretion [2]. In the above case, as many as four
laboratory-recorded hypercorticism “cycles” were observed,
leaving no doubt that intermittent endogenous hypercorti-
cism should be diagnosed.

Notably, just as is the case with the classical endog-
enous hypercorticism, cyclic hypercortisolemia can be
caused by hormonal activity of a corticotropinoma (in 80%
to 85% of cases), or more seldom by ectopic corticotropin
release or by other causes independent of ACTH secretion
(in adenoma or adrenal cortex carcinoma, bilateral macro- or
micro-nodular hyperplasia) [5].
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If ACTH-dependent hypercorticism diagnosis is veri-
fied through laboratory tests, any further treatment tactics
should be determined after identifying the source of abnor-
mal ACTH secretion. ACTH-secreting pituitary adenoma usu-
ally follows negative feedback mechanism, as demonstrated
by a reduction of cortisol levels by more than 50% of base-
line during high-dose glucocorticoid therapy (a large dexa-
methasone test); ACTH-ectopic tissue does not behave that
way. However, this diagnostic method has quite low sensi-
tivity, as in patients with pituitary macroadenoma whose
pathological tissue is completely autonomous the ACTH
secretion by pituitary adenoma will not necessarily be sup-
pressed by high-dose glucocorticoid therapy [6]. Moreover,
in some cases ACTH secretion by ectopic neoplasms is inhib-
ited by high-dose glucocorticoid therapy through the nega-
tive feedback mechanism [7].

Reports of a more severe course of ACTH-ectopic syn-
drome can be found in the literature, but such manifesta-
tions are not specific. High evening ACTH (over 110 pg/ml)
occurs more often in patients with ectopic source of ACTH
secretion (70% of cases) [8]; however, this laboratory indica-
tor is likewise ambiguous.

Brain MRI is recommended for topical diagnosis, and
in most cases it reveals a pituitary adenoma. Pituitary ade-
noma over 6 mm in size combined with endogenous hyper-
corticism can be diagnosed as Itsenko-Cushing’s disease,
whereas a neoplasm smaller than 6 mm in diameter is not
always indicative of a source of excessive ACTH secretion.
Literature suggests that pituitary incidentaloma of this size
can be found in 10% to 20% of healthy individuals [9, 10].
Studies have shown a 14.4% incidence of pituitary inciden-
taloma on autopsy and a 22.5% incidence on MRI screen-
ing [11]. In the above case, MRl imaging confirmed from
the start a pituitary adenoma over 6 mm; thus, Itsenko-
Cushing’s disease could be diagnosed and surgical treat-
ment selected as a priority option. Moreover, a positive large
dexamethasone test and the lack of ACTH secretion rhythm
abnormality indirectly confirmed the diagnosis.

Problems of Endocrinology. 2023;69(1):8-14
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If no hypothalamic-pituitary pathology is suspected, ad-
ditional instrumental examination will be required. An ec-
topic source of cyclic ACTH secretion may be located in dif-
ferent areas: in the lungs, thymus, pancreas, thyroid, adrenal
gland, ovary, kidney, stomach, or appendix; it can be either
benign or malignant [12, 13]. Rare cases of ACTH-secreting
paraganglioma, neuroblastoma, and chemodectoma have
also been reported [14]. Therefore, when ACTH-ectopic syn-
drome is suspected, identifying the source of pathological
ACTH secretion may be difficult and even more so in a cyclic
course of the disease.

Instrumental diagnostic techniques include chest, me-
diastinal, abdominal and pelvic CT imaging [15]. If CT im-
aging yields no findings, it is recommended to consider
somatostatin receptors scintigraphy with ™In-octreotide,
2|-Metaiodobenzylguanidine  or  *mTlc  tectrotide
and/or combined positron emission tomography (PET)
and CT with DOTA conjugated radiopharmaceuticals
(Ga-DOTA-TATE) [4].

Currently, the most informative method for differen-
tial diagnosis of ACTH-secreting pituitary adenoma and
ACTH-ectopic syndrome is bilateral single-stage selective
blood sampling from inferior petrosal sinuses (sensitivity:
88% to 100%) [16, 17]. In the above case, no indication for
such invasive test was identified, and a repeat transnasal ad-
enomectomy was warranted by a recurrence of the underly-
ing disease, as confirmed by instrumental examination find-
ings (brain MRI: pituitary macroadenoma) and by the lack
of neoplasm growth through the follow-up period.

Thus, the choice of treatment for cyclic Cushing’s syn-
drome depends on the location of the pathological secre-
tion source. Surgery is considered to be the most effective
and preferable treatment if corticotropinoma has been iden-
tified. The success of surgical treatment depends on many
factors: tumour size and cellular structure, degree of its inva-
sion into the cavernous sinuses, and the neurosurgeon’s dex-
terity. Various sources suggest that transnasal adenomec-
tomy leads to remission in 65% to 90% of cases. However,
a relapse of the disease cannot be ruled out.

Development of adrenal insufficiency indicates a re-
mission of the underlying disease. In cyclic hypercorticism,
the challenge is that post-surgery laboratory test data may
be similar to those corresponding to the end of a hypercorti-
cism “cycle”; thus, a long-term follow-up is necessary.

If the disease persists after the surgical treatment or if
it is impossible to achieve a complete removal of pituitary
tumour tissue, several options for further treatment should
be considered: a repeat surgery; radiotherapy and/or con-
tinuous pharmacotherapy. The issue should be decided by
a multidisciplinary medical team on a case-by-case basis.

Thus, radiotherapy is an effective treatment if pituitary
adenoma cannot be entirely removed or in Cushing’s disease
relapse. Stereotactic radiosurgery and fractionated external
radiotherapy are the most common methods. It should be
taken into account that the benefits of this treatment may
be delayed (by several months or years), while the risk of hy-
popituitarism is significant [5].

As to pharmacological therapy, international studies
have described the efficiency of many drugs, such as steroi-
dogenesis inhibitors (metyrapone, ketoconazole, mitotane,
etomidate, osilodrostat), drugs affecting glucocorticoid re-
ceptors (mifepristone), and drugs affecting pituitary gland
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(cabergoline, pasireotide) [5]. It is important that, among
these drugs, only pasireotide has registered indications
for use in Russia to control endogenous hypercorticism.
The possibility of using the other drugs, even though it may
be warranted from pathophysiological point of view, must
be discussed with patients individually [4].

In cases of an ectopic ACTH secretion source, surgical
removal should be considered. If surgical treatment is not
possible (e.g., the source of ACTH secretion is not clearly vis-
ible, or a metastatic spread has occurred), pharmacological
therapy (by somatostatin analogues, steroidogenesis block-
ers, etc.) should be considered [5, 18].

In particularly severe condition and/or if the above
methods have not been sufficiently effective, and the lo-
cation of the ACTH secretion source is uncertain, bilateral
adrenalectomy remains a potential life-saving treatment
option [2].

As the signs and symptoms of both classical and cyclic
endogenous hypercorticism tend to develop over time and
the disease can ultimately be fatal, the treatment of this
pathological condition should not be delayed.

CONCLUSION

Cyclic Cushing’s syndrome is a rare form of endogenous
hypercorticism, which is difficult to diagnose due to incon-
sistent clinical manifestations and incoherent laboratory
findings. The onset and duration of any new hypercorti-
cism episode are unpredictable; the duration of inter-cycle
periods may vary significantly (from several days to several
months). The genesis of the disease can be central (in most
cases) or peripheral, making it even more difficult to verify
the diagnosis and select a further treatment strategy.

The above clinical case presents four documented ep-
isodes of hypercorticism followed by periods of normal-
isation, thus suggesting a cyclic form of Cushing’s disease.
Given the MRI verification of a pituitary adenoma over
6 mm in size, surgical treatment in the form of transnasal
adenomectomy was warranted. Post-surgery development
of adrenal insufficiency signalled the success of the surgical
treatment. However, the disease recurrence as confirmed by
clinical and laboratory data necessitated further treatment.
Arepeat surgical procedure was warranted by disease regres-
sion and pituitary macroadenoma (as per a brain MRI test),
as well as availability of a highly specialised in-patient clinic.
Post-surgery laboratory tests revealed development of ad-
renal insufficiency, regression of clinical manifestations, and
general improvement, thereby pointing to the treatment ef-
fectiveness. An immunohistochemical test of the removed
tissue confirmed corticotropinoma. At present, the patient
is followed up as an outpatient.

Thus, cyclic Cushing's syndrome is a diagnostic dilemma
that physicians may encounter in clinical practice. It requires
an especially diligent patient follow-up and careful evalua-
tion of clinical and laboratory data. Reports of clinical cases
of cyclic hypercorticism are important as they contribute
to a deeper understanding of the specifics of this disease
and the diagnostic and treatment options.

As the number of patients with overweight or obesity is
increasing, clinicians need to be even more vigilant when
hypercorticism may be suspected based on medical history,
particularly where tests yield conflicting results. If in doubt,
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repeat laboratory and instrumental tests should be per-
formed to rule out this pathology and to identify individual
symptoms of hypercorticism, lest this rare but severe pathol-
ogy be overlooked.
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