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ARTICLE INFO ABSTRACT

Article history: Ectopic Cushing’s syndrome (CS) is rare and difficult to cure when the source is elusive.
Received 2 September 2022 Medical management is complex and often times contraindicated in the medically com-
Accepted 11 September 2022 plex patient. We present a complicated case of ectopic CS where bilateral percutaneous

microwave ablation (MWA) of the adrenal glands successfully cured hypercortisolism when
surgery and medical therapies were contraindicated. A 71-year-old male was diagnosed with

Keywords: ectopic CS after adrenocorticotropic hormone-dependent hypercortisolism persisted after
Adrenal hypophysectomy despite a positive gradient of >3 on inferior petrosal sinus sampling. An
Cushing’s ectopic source was not identified. Surgery and medical therapies were contraindicated due
Hypercortisolism to comorbidities and drug interactions. Bilateral MWA of the adrenal glands was performed.
Percutaneous ablation Postprocedurally cortisol levels declined and the patient was clinically adrenally insufficient
Noninvasive at 6 months. Bilateral MWA of the adrenal glands can prove to be an effective treatment
Treatment option for ectopic CS when surgical resection and medical therapies are ineffective or con-
traindicated.
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cal resection of the primary source [2]. In ectopic CS, however,

Introduction identification of the primary source can be difficult, with a 1-

20-year delay in finding the tumor and up to 16% of cases the
Cushing’s syndrome (CS) is associated with significant mor- tumor is not found [3]. Medical therapy is recommended to
bidity and mortality [1]. The ultimate goal is cure by surgi- treat hypercortisolism if surgery is delayed or contraindicated
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Table 1 - Laboratory results before and after trans-sphenoidal pituitary surgery and bilateral adrenal gland percutaneous

microwave ablation.

Analyte Normal range Before TSS 1week post 1weekpost 6 months 8 months 16 months
first TSS second TSS post MWA post MWA post MWA

ACTH 1.58-13.93 pmol/L 17.56 21.96 13.71 24.2 5.72

8 AM cortisol 220.7-634.5 nmol/L 714.5 717.3 811.1 126.9 1711 33.1

24-hour urine (<165.6 nmol/d 396.3 645.0 42.8

cortisol

Prolactin 2.1-17.7 pg/L 223 7.6 0.8

IGF-1 3.28-31.7 nmol/L 18.08 22.4 18.34

Thyroxine free 10.3-21.88 pmol/L 18.02 12.87 12.87 15.45

TSH (0.35-4.49 mIU/L 0.67 0.19 0.02

LH 1.7-8.6 IU/L <0.1 4.2 0.2 0.6

FSH 1.7-12.4 IU/L 0.9 5.6 14 0.7

8 AM 7.67-24.85 nmol/L 0.66 <0.1

testosterone

TSS, trans-sphenoidal pituitary surgery; MWA, bilateral adrenal gland percutaneous microwave ablation; ACTH, adrenocorticotropic hor-
mone; IGF-1, insulin like growth factor-1; TSH, thyroid stimulating hormone; LH, luteinizing hormone; FSH, follicle stimulating hormone.

Table 2 - Inferior petrosal sinus sampling results.

Time Location ACTH level (pmol/L) Location ACTH level (pmol/L) Location ACTH level (pmol/L)
0852 Right CS 11.3 Left CS 16.35 Right CFV 17.95

0853 Right CS 15.07 Left CS 16.87 Right CFV 17.27

0855 Right distal IPS 17.89 Left distal IPS 22.88 Right CFV 18.35

0856 Right distal IPS 20.0 Left distal IPS 18.3 Right CFV 18.81

0857 Right Prox IPS 20.11 Left Prox IPS 17.69 Right CFV 17.69

0900 CRH administered

0902 Right Prox IPS 26.8 Left Prox IPS 57.44 Right CFV 16.61

0905 Right Prox IPS 50.53 Left Prox IPS 71.35 Right CFV 19.27

0910 Right Prox IPS 37.0 Left Prox IPS 45.32 Right CFV 26.6

ACTH, adrenocorticotropic hormone; CS, cavernous sinus; CFV, common femoral vein; IPS, inferior petrosal sinus; Prox, proximal; CRH,

corticotropin-releasing hormone.

[2,4]. Medical management, however, is complex, as all avail-
able treatment modalities have numerous side effects, require
intense follow-up for medication titration, are either expen-
sive or difficult to source, and have lower efficacy rates com-
pared to surgery [2,4]. Here, we present a complicated case
of ectopic adrenocorticotropic hormone (ACTH)-dependent CS
successfully treated with bilateral percutaneous microwave
ablation (MWA) of the adrenal glands.

Case presentation

A 71-year-old male with a past medical history of hypogo-
nadotropic hypogonadism, obesity (BMI 39.5 kg/m?), type 2 di-
abetes mellitus (T2DM) diagnosed 4 years prior, and obstruc-
tive sleep apnea diagnosed 1 year prior, initially presented
for management of T2DM. The patient reported significant
weight gain, thinning of the skin, and easy bruising which
prompted evaluation and confirmation of ACTH-dependent
CS (Table 1). A pituitary protocol brain MRI was unable to iden-
tify a discrete pituitary lesion.

Three months after initial presentation, he developed ab-
dominal wall cellulitis, sepsis, and a DVT for which he was
started on apixaban 5 mg twice a day. He underwent infe-
rior petrosal sinus sampling 6 months after initial presenta-
tion, which was significant for a central-to-peripheral plasma
ACTH gradient of 3.7 after corticotropin-releasing hormone
administration (Table 2). He was started on ketoconazole 200
mg every 8 hours while awaiting surgery. Trans-sphenoidal
surgery was performed 11 months after initial presentation.
Pathology revealed pituitary hyperplasia with positive stain-
ing for ACTH. However, he had persistent hypercortisolism af-
ter initial surgery (Table 1) and was restarted on ketoconazole
200 mg every 8 hours.

He underwent repeat trans-sphenoidal surgery with hy-
pophysectomy and distal stalk resection 15 months after ini-
tial presentation, for which the pathology showed pituitary
gland composed of small cells with minimal pleomorphism.
ACTH staining was positive in many of the pituitary cells. A
reticulin stain demonstrated expanded acini focally. Unfortu-
nately, elevated ACTH and cortisol levels persisted despite the
development of central hypothyroidism and a decrease in pro-
lactin post operatively (Table 1). These findings confirmed ec-
topic Cushing’s syndrome. Possible ectopic sources were an
incidental 10 mm lung nodule and a 3 c¢m thyroid nodule
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Fig. 1 - Real-time CT-guided images of bilateral adrenal gland percutaneous microwave ablation.
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Fig. 2 - Serum cortisol concentrations after percutaneous
microwave ablation (MWA) of both adrenal glands.

that were both noted on prior scans. Unfortunately, due to his
multiple comorbidities, surgical resection of the lung nodule,
thyroid nodule or both adrenal glands were too risky. After a
multidisciplinary team meeting which included endocrinol-
ogy, neurosurgery, interventional radiology, family members
and the patient, bilateral MWA of the adrenal glands was per-
formed (Fig. 1) after pre-procedure alpha blockade with doxa-
zosin. The procedure was uncomplicated except for a brief (45
seconds) period of hypertension with systolic blood pressure
reaching 200 mmHg.

After bilateral adrenal gland MWA, the patient had an im-
mediate decrease in serum cortisol levels (Fig. 2). On MWA
post-op day 5, the patient was started empirically on hydro-
cortisone and fludrocortisone due to symptoms of adrenal in-
sufficiency with nausea and hypotension. These were tapered
off as an outpatient over the course of 4 months given an
0800 AM serum cortisol of 16.4 ug/dl, which was measured
off hydrocortisone for 24 hours. Six months after his MWA,
he was hospitalized for septic shock due to pneumonia, and

was found to have a low 0800 AM serum cortisol of 4.6 ug/dl
(Table 1), with a low sodium of 131 mmol/L (136-144 mmol/L)
and a high potassium of 5.1 mmol/L (3.3-5.0 mmol/L). He was
treated with stress dose steroids, and then restarted on hy-
drocortisone and fludrocortisone for primary adrenal insuffi-
ciency. He had 2 repeat 8 AM cortisol concentrations off hy-
drocortisone which were both consistent with adrenal insuf-
ficiency (Table 1).

At his 1- and 2-year follow-up post-MWA of his adrenal
glands, he was improving clinically. He had 13 kg weight loss
with improvements in both his blood pressure and glycemic
control. He continues on hydrocortisone and fludrocortisone
replacement.

Discussion

Here, we present a complicated case of ectopic CS whose hy-
percortisolism was successfully cured with bilateral adrenal
MWA. Surgery is the primary treatment modality for CS. In
ectopic CS, however, the source can be elusive [3]. In our
case, inferior petrosal sinus sampling suggested a pituitary
source. Despite anterior hypophysectomy, our patient’s hyper-
cortisolism persisted. Given his overall comorbidities, prompt
treatment of his hypercortisolism was of utmost importance.
Unfortunately, the risks associated with both medical ther-
apy and open bilateral adrenalectomy were too risky. Bilateral
adrenal gland MWA was therefore the best and least invasive
option to effectively treat his hypercortisolism.

Medical treatment of CS consists of osilodrostat, mitotane,
mifepristone, ketoconazole, and/or metyrapone. All options
are associated with significant side effects and have many
drug interactions [5]. In our case, concomitant use of keto-
conazole and apixaban can result in elevated levels of apixa-
ban predisposing to bleeding. Our patient’s cardiac and throm-
bosis comorbidities made the use of other medical options too
risky. In addition, metyrapone was not easily accessible and
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Table 3 - Published case reports on utilization of bilateral adrenal ablation to treat hypercortisolism.

Age (yrs) Etiology Year and Prior Type of ablation Response to bilateral adrenal ablation

sex origin® treatment

25 CD 2020, Poland TSS (x3) Radiofrequency Serum cortisol decreased from 1087 to

Male ablation 140.7. Required hydrocortisone.
Developed Al postoperatively. Body
weight reduction, blood pressure
normalization, bone mineral density
improvement at 18-24 months [12].

48 CD 2020, Poland TSS (x1), Radiofrequency Serum cortisol decreased from 1001.4 to

Female Cyber Knife ablation 267.6. Body weight reduction, improved
glycemic control, blood pressure
normalization at 18-24 months [12].

43 Female CD 2020, Poland TSS (x2), Radiofrequency Serum cortisol decreased from 794.5 to

Gamma Knife ablation 206.9. Body weight reduction, blood

35 Female CD 2020, Poland TSS (x1)
38 Female CD 2016, Brazil TSS (x1),
radiotherapy
70 Male Ectopic ACTH, 2020, Poland Liver surgery
pancreatic NET and PRRT
63 Female Ectopic ACTH, 2017,Canada None
Occult
66 Female Ectopic ACTH, 2015, USA Thyroid
Metastatic surgery and
medullary thyroid chemother-
cancer apy.
73 Female Ectopic ACTH, 2015, USA Bilateral
Occult. partial
adrenalec-
tomy.
66 Male Ectopic ACTH, 2015, Percutaneous
Occult Australia ethanol

ablation (x1)

pressure normalization, improved
glycemic control, bone mineral density
improvement at 18-24 months [12].
Radiofrequency Serum cortisol decrease from 880 to 129.7.
ablation Required hydrocortisone. Developed Al
postoperatively. Body weight reduction at
18-24 months [12].

Percutaneous Failed to respond and required continued
ethanol ablation medical treatment [11].

Radiofrequency Serum cortisol decreased from 1727 to
ablation 441. Improved glycemic control, normal

blood pressure, normal potassium levels
at 18-24 months [12].

Microwave ablation Serum cortisol decreased from 3322 to
333.8. Improvement in weight, normal
potassium levels. Underwent
laparoscopic adrenalectomy at 6 months
after MWA [13].

Microwave ablation Serum cortisol decreased from 2759 to
44.1. Required hydrocortisone. Developed
Al postoperatively. Weakness improved,
but patient died from complication of
metastatic cancer 8 weeks after
procedure [14].

Microwave ablation Serum cortisol decrease from 1269 to 52.4.
Required hydrocortisone. Developed Al
postoperatively. Lost to follow-up [14].

Retrograde venous Serum cortisol decreased from 1479 to

ethanol ablation 150.1. Required hydrocortisone.
Developed Al within 12 months. Clinically
improved at 12 months [15].

CD, Cushing’s disease; TSS, trans-sphenoidal pituitary surgery; PRRT, peptide receptor radionuclide therapy; MWA, microwave ablation; Al,

adrenal insufficiency.
Cortisol reported as nmol/L.
2 Year article was published and country of authors.

rapidity to improve hypercortisolism was critical. Ventilation
was to be avoided, thus etomidate was not chosen. Etomidate
is also a bridge therapy and unable to be used long term. In
one cohort with 76 patients with ectopic CS, only 13% (n = 7)
treated with medical therapy had normalization of cortisol
[6]. On the other hand, all who underwent surgical bilateral
adrenalectomy had biochemical cure [6].

Bilateral adrenalectomy is recommended when medical
therapy is contraindicated or if hypercortisolism is severe and
surgical resection of the source is unattainable [4,5]. Adrenal
gland ablation is a less invasive approach for patients who

may not be good candidates for surgery or medical therapy, or
have failed conventional therapy or other treatment modali-
ties. Thermal ablation, including cryoablation, radiofrequency
ablation (RFA) and MWA, is primarily utilized to treat focal
oncologic lesions. MWA uses electromagnetic energy in the
microwave range to agitate water molecules resulting in fric-
tional heat and cellular death via necrosis, whereas RFA uses
electrical current produced by a radiowaves [7,8]. The primary
use of thermal ablation of the adrenal glands is in the treat-
ment of primary or metastatic adrenal neoplasms. There are
several successful case studies treating functional unilateral
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adrenal neoplasms with thermal ablation [9]. In one report,
there was a 100% response rate with unilateral RFA to treat
13 functional adrenal tumors (primary hyperaldosteronism,
n = 10; pheochromocytoma, n = 1; cortisol-secreting tumors,
n = 1; testosterone-secreting tumor, n = 1) [9]. In a slightly
smaller case series (n = 11), there was a 91% resolution when
unilateral RFA was used to treat functional adrenal tumors
(primary hyperaldosteronism, n = 9 and cortisol-secreting tu-
mor, n = 2) [10].

While there are several studies reporting unilateral adrenal
gland ablation, there are scattered case reports of bilateral
adrenal gland ablation. A review of the literature was only
able to identify 4 cases reported in the literature of patients
who have undergone a bilateral adrenal MWA for ACTH de-
pendent hypercortisolism, 5 cases utilizing RFA, and 2 cases
treated with alcohol ablation (Table 3). As in our case, nearly all
patients had already failed conventional therapy prior to un-
dergoing bilateral adrenal ablation. Most patients had a good
response after the procedure with only 1 patient out of 11
who had undergone bilateral alcohol ablation failing to show
significant decrease in cortisol levels and required medical
treatment afterward [11]. One patient who underwent MWA
responded to therapy, but then underwent surgical bilateral
adrenalectomy after improving clinically [4]. All the patients
who underwent either bilateral MWA or RFA had a decrease
in cortisol levels. Of those undergoing MWA/RFA, all patients
had good clinical outcomes with weight loss, improved blood
pressure and glycemic control, resolution of electrolytes ab-
normalities and increased bone mineral density. Half of the
patients who underwent bilateral adrenal gland ablation de-
veloped adrenal insufficiency requiring steroid replacement,
suggesting significant destruction of the adrenal gland tissue.
The time to adrenal insufficiency, however, was variable. Ei-
ther adrenal insufficiency occurred immediately after surgery
or the timing was difficult to deduce because patients were
started on hydrocortisone preemptively. In our case, the time
to develop adrenal insufficiency took several months after bi-
lateral adrenal gland MWA. Larger studies are needed to de-
termine the range of time for patients to developed adrenal
insufficiency after bilateral adrenal ablation.

Conclusion

Bilateral adrenal gland MWA effectively cured hypercorti-
solism in our patient with ectopic CS. Despite our patient’s
medical complexities, bilateral adrenal gland MWA induced
a clinical cure without the increased risks associated with bi-
lateral adrenalectomy and complexities of medical manage-
ment in high-risk patients. Bilateral adrenal MWA should be
considered as an effective treatment modalities for CS.

Patient consent

A written, informed consent from the patient was obtained to
publish the patient’s case in this journal.

REFERENCES

[1] Braun LT, Vogel F, Reincke M. Long-term morbidity and
mortality in patients with Cushing’s syndrome. J
Neuroendocrinol 2022;34(8):e13113.

[2] Nieman LK, Biller BM, Findling JW, Murad MH, Newell-Price J,

Savage MO, et al. Treatment of Cushing’s syndrome: an

endocrine society clinical practice guideline. J Clin

Endocrinol Metab 2015;100(8):2807-31.

Aniszewski JP, Young WF Jr, Thompson GB, Grant CS, van

Heerden JA. Cushing syndrome due to ectopic

adrenocorticotropic hormone secretion. World J Surg

2001;25(7):934-40.

Young J, Haissaguerre M, Viera-Pinto O, Chabre O, Baudin E,

Tabarin A. Management of endocrine disease: Cushing’s

syndrome due to ectopic ACTH secretion: an expert

operational opinion. Eur ] Endocrinol 2020;182(4):R29-58.

Fleseriu M, Auchus R, Bancos I, Ben-Shlomo A, Bertherat J,

Biermasz NR, et al. Consensus on diagnosis and

management of Cushing’s disease: a guideline update.

Lancet Diabetes Endocrinol 2021;9(12):847-75.

Landry JP, Clemente-Gutierrez U, Pieterman CRC, Chiang Y],

Waguespack SG, Jimenez C, et al. Management of

adrenocorticotropic hormone-secreting neuroendocrine

tumors and the role of bilateral adrenalectomy in ectopic

Cushing syndrome. Surgery 2022;172(2):559-66.

Goldberg SN, Solbiati L, Hahn PF, Cosman E, Conrad JE,

Fogle R, et al. Large-volume tissue ablation with radio

frequency by using a clustered, internally cooled electrode

technique: laboratory and clinical experience in liver
metastases. Radiology 1998;209(2):371-9.

[8] Venkatesan AM, Locklin J, Dupuy DE, Wood B]J. Percutaneous

ablation of adrenal tumors. Tech Vasc Interv Radiol

2010;13(2):89-99.

Mendiratta-Lala M, Brennan DD, Brook OR, Faintuch S,

Mowschenson PM, Sheiman RG, et al. Efficacy of

radiofrequency ablation in the treatment of small functional

adrenal neoplasms. Radiology 2011;258(1):308-16.

[10] Szejnfeld D, Nunes TF, Giordano EE, Freire F, Ajzen SA,
Kater CE, et al. Radiofrequency ablation of functioning
adrenal adenomas: preliminary clinical and laboratory
findings. ] Vasc Interv Radiol 2015;26(10):1459-64.

[11] Frenk NE, Sebastianes F, Lerario AM, Fragoso MC,
Mendonca BB, Menezes MR. Long-term results after
CT-guided percutaneous ethanol ablation for the treatment
of hyperfunctioning adrenal disorders. Clinics (Sao Paulo)
2016;71(10):600-5.

[12] Rosiak G, Milczarek K, Konecki D, Otto M, Rowinski O,
Zgliczynski W. Percutaneous bilateral adrenal
radiofrequency ablation in severe adrenocorticotropic
hormone-dependent Cushing syndrome. J Clin Imaging Sci
2020;10:60.

[13] Chan C, Roberts JM. Ectopic ACTH syndrome complicated by
multiple opportunistic infections treated with percutaneous
ablation of the adrenal glands. BMJ Case Rep
2017;2017:bcr2017221580.

[14] Sarma A, Shyn PB, Vivian MA, Ng JM, Tuncali K, Lorch JH,
et al. Single-session CT-guided percutaneous microwave
ablation of bilateral adrenal gland hyperplasia due to ectopic
ACTH syndrome. Cardiovasc Intervent Radiol
2015;38(5):1335-8.

[15] Venugopal H, Griffin K, Amer S. A case of severe ectopic
ACTH syndrome from an occult primary - diagnostic and
management dilemmas. Endocrinol Diabetes Metab Case
Rep 2015;2015:150099.

3

4

[5

6

[7

El


http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0001
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0002
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0003
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0004
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0005
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0006
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0007
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0008
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0009
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0010
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0011
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0011
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0011
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0011
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0011
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0011
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0011
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0012
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0013
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0013
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0013
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0014
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0015
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0015
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0015
http://refhub.elsevier.com/S1930-0433(22)00812-3/sbref0015

	Utilization of bilateral percutaneous microwave ablation of the adrenal glands in ectopic Cushing’s syndrome
	 Introduction
	 Case presentation
	 Discussion
	 Conclusion
	 Patient consent
	 References


