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A 33-year-old woman with 
persistent of Cushing’s syndrome



Patient ID:

• 33y/o woman 

• Born  in Shabestar, live in Pakdasht

• Two daughters (aged 7 and 12) 

• Housewife

• Source of history: patient, reliable



Present Illness:

• A 33-year-old woman

• History of Cushing’s symptom (weight gain , purple stria, Moon 
face. Infertility)(1386-1388)

• Dx ACTH independent Cushing syndrome



Paraclinic evaluation:

• Abdominopelvic sonography:  A 20 *24 cm lesion, at the site of the 
right adrenal.

• Abdominopelvic CT Scan: A 25 *10 mm, partially enhanced, well 
defined lesion in favor of adrenal adenoma.

• Pituitary MRI: Nl

1388 Result Reference Range

24hr UFC >1250 mcg/24 hr. 1.5 - 63

ACTH 2.4 pg/ ml 7.2 – 63.3



1388 Result Reference Range

Urine Metanephrine 148 μg/ 24hr. 140- 785 

Urine Normetanephrine 136 μg/ 24hr. 75- 375

Urine VMA 5.4 μmol/24 4- 35 

DHEAS 21 μg/dl 65- 380







patient's symptoms of Cushing's were controlled after adrenalectomy, and after a few months of 
pregnancy, she was fine until 1399, Again with the recurrence of symptoms such as

Weight gain, Headache, dizziness Striae, Round face, Dorsal fat pad

• Proximal muscle weakness

• Ecchymosis, easy bruising

• Hypertension (SBP: 190 mmHg),

• Dysglycemia

• Depression, mood change

which examined by an endocrinologist and with the



Laboratory tests: 1400.11.27

Date Test Result Reference Range

1400.11.27 24 hr. U. free cortisol 803 mcg/ 24 h 1.5 - 63

1400.12.1 24 hr. U. free cortisol 547 mcg/ 24 h 1.5 - 63

1400.12.8 ACTH 84.35 pg/ ml 7.2 – 63.3

1400.12.14 ACTH 101.1 pg/ ml 7.2 – 63.3

1400.12.19 Morning Cortisol 20.4 mcg/ dl 3.7- 19.4

1400.12.21 DST 9.3 mcg/ dl DST<5

1400.12.21 24 hr. U. free cortisol 

(High Dexamethasone 

suppression Test)

6.4 mcg/ 24 h 1.5 - 63



1400.12.21    



Desmopressin stimulation test
1401.1.23

Test : Cortisol Test: ACTH

Result

Reference Range
(6.2 – 20 mcg/ dl)

Result

Reference Range
( 7.2 – 64 pg/ ml)

-15 min 16 mcg/ dl 52 pg/ ml

0 min 15 mcg/ dl 129  pg/ ml

+15 min 18 mcg/ dl 98 pg/ ml

+30 min 21 mcg/ dl 58 pg/ ml

+ 45 min 23 mcg/ dl 99 pg/ ml

serum cortisol:
using the criterion of a greater than 20 percent increase in serum cortisol, 80 to 85 percent of patients respond

plasma ACTH:
using criteria of a 30 or 50 percent increase 95 and 81 percent of patients respond, respectively.



IPSS,  1401.1.27

Prolactin 0 min :20ng/ml(2.8_26)

• Pituitary source of ACTH 

 A central-to-peripheral plasma corticotropin (ACTH) gradient of:

• ≥2 before CRH administration, 

• or ≥3 after CRH administration

ACTH

Right Left Peripheral

-5 min 143.1 54.91 56

0 min 169 41.2 49.54

+3 min 291.3 87.51 83.75

+5 min 265.3 128.4 135.6

+ 10 min 319.3 13.83 172.9



Pituitary mass resection, 
TSS 1401.2.1

تومور کرم رنگ و سفت غیرقابل ساکشن در سمت راست به نظر توتال  و با جدار تخلیه شد 



Pituitary mass resection :1401.2.1
Pituitary neuroendocrine tumor(pituitary adenoma)
1.2*0.6*0.3cm



IHC : ACTH weakly positive



1401.2.4

1401.2.8

Cortisol:6.3µg/dl

(prednisolone)



 Brain MRI 1401.03.30
Pituitary Remnant is seen
in Sella turcica w/o evidence
Of tumoral recurrence



• Due to the lack of drop in cortisol and ACTH levels and 

• lack of improvement in symptoms, 

• Pituitary Remnant is seen

Total hypophysectomy on the date  1401/04/01



......ضایع مشکوک رویت شد به کمک وسایل میکروسرجری بیوپسی گرفته شد
توتال هیپوفیزکتومی انجام شد 



No evidence of neoplasia with 
H&E And reticulin stain



PARS Lab 1401.4.28

After second TSS
• 1401.4
• PARS lab

• Cortisol : 22  µg/dl
• ACTH :   82  pg/ml (7_64)
• UFC : 219  µg/24h (36_137)



Brain MRI  1402.4.29
There is NO evidence of pituitary tumoral recurrence or remnant
Retention cyst is seen



• Ketoconazole Tablet 200mg BD started in 1401.4





FDG PET 1402.2.10
NECK: Increased metabolic in maxillary region
Chest: Atelectasis in right middle lobe 



1. Hyper metabolic mass focuses in the splenic Flexure of colon 39mm The mass 
abuts the pancreas tail 

2. Non FDG  avid  hypodense  mass  in left  hepatic lobe segment is noted  
measuring 40 mm. 







1401.4
PARS lab

1401.7
PARS lab

1401.11
لقمان 

1402.3 
PARS lab

Cortisol 22 µg/dl 15 µg/dl 27 µg/dl 19 µg/dl

ACTH 82 pg/ml
(7_64)

67 pg/ml
(7_64)

54 pg/ml 69 pg/ml
(7_64)

UFC 219 µg/24h
(36_137)

56 µg/24h 
(36_137)

340
µg/24h

385 µg/24h
(36_137)

HDDST
UFC

<10

TSH 0.01 0.1

T4 3.9 (5_14) 4.2

LH 0.9 IU/L

FSH 0.9 IU/L

Prolactin 0.6 ng/ml

GH <0.05 ng/ml

IGF1 108 ng/ml 
(109_300)

1402.3 PARS 
Lab

FBS 91

BUN 15

CR 0.8

AST 18

ALT 40

ALP 326

 Ketoconazole200mg BD



• The patient was admitted in Taleghani Hospital  

In 1402/04/04



A pedunculated polyp (8_10mm)



DX: 
Hyperplastic polyp



EUS 1402.4.10
2 Hyperechoic lesion in left liver lobe 
Largest diameter 34 39 mm



Dynamic Liver MRI 1402.4.17
Hemangioma



Pituitary MRI 1402.4



1402/04/20

Distal Pancreatectomy
+Splenectomy
+Partial colectomy



Pathology
Colectomy:
spindle cell compatible with GIST

Pancreatectomy and splenectomy:
Focal increase in islet cells Small spleen of congested vessels



Date cortisol ACTH

1402/04/22 37  µg/dl

1402/04/26 46  µg/dl

1402/05/01 34  µg/dl 32pg/ml
(7_63)

Post Operative
cortisol level



CT Angiography  PTE:
Filling defect
Mild pleural effusion in left and right
Right lung collapse



1402.5.6

WBC 14500

HB 7.7

PLT 1035000

BUN 15

Cr 1

PH
PCO2
HCO3

7.47
39
28

Na 143

k 3.6

AST 12

ALT 11

ALP 338

ESR 79

CRP 57



Drug History:

 Tab valsartan 80mg Daily

• Spray DDAVP 1puff Daily

• Levothyroxine 200µg/D

• Ketoconazole 200mg BD

• Rivaroxaban 15mg BD

• Amp Tavanex 750 mg /D

• Amp ampisulbactam 3gr/D

• Amp Vancomycin 1gr/BD



Review of Systems:

• Constitutional symptoms: weight gain (+)

• Head and neck: Round face (+)

• Cardiovascular: Hypertension (+)

• Respiratory:  Nl

• Gastrointestinal: Constipation (+)

• Genitourinary: Menstrual changes (+)

• Musculoskeletal: Fracture (-)

• Skin: plethora (+), Ecchymosis (+), Easy bruising (+), Purplish stretch marks on 
the abdomen (+), Swelling (+),

• Neurological: proximal weakness(+), Headache (+), dizziness (+)

• Psychiatric: depression(+), anxiety(-), irritability (+)



Physical Examination:

• GENERAL APPEARANCE: 

 33y/o women, awake and alert

• Vital Sing:

 BP: 130/75 mmHg, PR: 92/min, RR:22/min, OT: 36.8, SO2: 82%

• BMI:

 Weight: 97 Kg    Height: 165cm        BMI: 35.6

 Waist Circumference: 99 cm



Physical Examination:

• Round face, Facial plethora, 

• normal thyroid size

• Dorsal fat pad

• Supraclavicular fullness

• Striae (red purple, >1cm wide), 

• Lower : Force of muscles : 5/5



• Past Medical History

• ACTH independent Cushing (Adrenalectomy 1388)

• ACTH Dependent Cushing (CD)  and  TSS(1401/02/01) and (1402/04/1)

• HTN

• Dysglycemia



PROBLEM LIST 

•A 33-year-old woman 

• Persistent Cushing symptoms

• High level cortisol post surgery

• PTE/ Pneumonia / Pleural effusion

• Spindle cell benign tumor 



•Persistent Cushing syndrome



AGENDA

Remission and recurrence rate after first and second TSS

Review of Nuclear medicine imaging in ectopic Cushing syndrome

Case Repot  Diagnosis in occult ectopic Cushing syndrome in long 
follow-up

Pharmacologic Treatment in Persistent Cushing syndrome 

Pitfalls in Performing IPSS

Treatment Plan





To investigate the outcomes of patients with CD who underwent a 
second TSS.

• Highlight the time frame of the study: 1990 to 2012.

• Results:
• Present the outcomes after the first TSS:

• Remission: 71% (85/120)
• Persistent disease: 29% (35/120)
• Disease recurrence: 34% (29/85)
• Mean time to recurrence: 54 months

• Discuss the outcomes after the second TSS:
• Remission: 42% (15/36)
• Persistent disease: 58% (21/36)
• Disease recurrence: 40% (6/15)
• Mean time to recurrence: 42 months



• Conclusion:

• Higher recurrence rates after the first TSS than previously 
reported.

• Second TSS resulted in an additional 8% of patients achieving 
long-term remission.

• After the second TSS, patients with no visible tumor on 
preoperative MRI showed a paradoxically high remission rate of 
75%.

• Postoperative hypocortisolism after the first TSS was 
associated with a lower risk of disease recurrence.









Systematic review of medical literature for ECS case series

• The analysis included 231 patients, with females accounting for 50.2% of 
the cases. The average age of the patients was 42.6 years.

• The study found that 52.4% of the patients had "overt" ectopic Cushing 
syndrome (ECS), while 18.6% had "occult" ECS, and 29% had "covert" 
ECS.

• lung most common site (55.3% of cases). 

• Mediastinum-thymus (7.9%),

• pancreas (8.5%),

• adrenal glands (6.4%),

• gastrointestinal tract (5.4%), 

• thyroid (3.7%), 

• other sites (12.8%).



• Conventional imaging techniques

• CT localized tumors in 66.2%,

• magnetic resonance imaging (MRI) in 51.5%, 

• octreotide scan (OCT) in 48.9%.

• Molecular imaging techniques, 

• FDG-PET (positron emission tomography), F-DOPA-PET

• 68Ga-SSTR-PET/CT (68Gallium-labeled somatostatin receptor PET/CT), 

provided additional value in identifying tumors that were not detected by 
conventional radiology



• Among the molecular imaging techniques, 

OCT was the most commonly used and had a detection rate of 64%. 

FDG-PET had a detection rate of 59.4%. 

F-DOPA-PET showed a sensitivity of 85.7%

68Ga-SSTR-PET/CT demonstrated a sensitivity of 100% in covert cases, 
suggesting it to be the most sensitive imaging technique for ECS.





• Despite intensive investigations, 18.6% of ACTH-secreting tumor 
sources remained occult.

• 68Gallium-SSTR-PET/CT shows potential superiority over other 
imaging techniques.

• It demonstrated the highest sensitivity in localizing covert ECS 
and consistently helped identify its source.



These findings suggest that OCT, FDG-PET, F-DOPA-PET, and 68Gallium-
SSTR-PET/CT can be useful secondary and tertiary imaging modalities 
after a negative CT or MRI scan in identifying the tumor site associated with 
ACTH production

• Considering the potential for false-positive results, it is important to adopt a 
double-step approach with sequential use of detection and confirmatory 
exams.

This helps mitigate the risk of inaccuracies, especially when dealing with 
small lesions. Additionally, complications arise when multiple distinct 
neuroendocrine tumors (NETs) coexist

The degree of hypercortisolism can also influence the interpretation of 
68Gallium-SSTR-PET/CT positivity.











• A 54 years old man
• Presenting Symptoms: Progressive signs and symptoms of Cushing 

syndrome

• Biochemical Diagnosis: Adrenocorticotropic Hormone (ACTH)-
dependent hypercortisolism

• Diagnostic Tests:
• High dose 8 mg overnight Dexamethasone Suppression Test 

(HDDST)
• (DDAVP) stimulation test
• Magnetic Resonance Imaging (MRI)

• Conflicting Results: Led to the diagnosis of ectopic ACTH 
syndrome following Bilateral Inferior Petrosal Sinus Sampling (BIPPS)





• Localization Challenges:

• Imaging Exams: Most imaging exams gave negative results

• Prolonged Follow-up: Chest Computed Tomography (CT) scan provided 
morphological confirmation of a small focus in the right lung

• Previous Detection: 68Gallium-DOTATOC-Positron Emission Tomography 
(PET) identified the lung focus

• Treatment and Surgery:

• Surgery: Right lower lobectomy of the lung performed

• Pathology: ACTH-positive typical pulmonary carcinoid diagnosed

• Pre-surgery Management: Good management of hypercortisolism 
achieved with somatostatin analog lanreotide





• 68Gallium-SSTR (Somatostatin Receptor)-PET 

greatest sensitivity in localizing covert cases

best follow-up imaging technique

Has aspecificity ranging 88-95%



Medical therapy for Cushing’s disease 

1. Control of hypercortisolism in preparation ,medical therapy is often required when
surgery is delayed

2. Management of hypercortisolism if surgery is contraindicated

3. Management of persistent or recurrent hypercortisolism after initial surgery

4. Patients who have undergone radiation therapy – Control of hypercortisolism while
waiting for the effect of pituitary radiation

5. Patients with ectopic ACTH syndrome – Treatment of occult or metastatic ectopic ACTH
syndrome

Diabetes-endocrinology October 2021 
Consensus on diagnosis and management of Cushing’s disease: a guideline update 











Cabergoline plus Lanreotide for Ectopic Cushing’s Syndrome

• 35-year-old man with symptoms suggesting an ectopic corticotropin syndrome 
related to a carcinoid tumor.

• Tests confirmed the diagnosis, and imaging revealed a lung tumor. 

• Surgery was performed to remove the tumor, but Cushing's syndrome persisted 
afterward.

• Since reoperation was not possible, the patient was started on lanreotide therapy, 
a somatostatin analogue. Initially, there was a decrease in corticotropin and cortisol 
secretion, but over time, the tumor became resistant to the treatment. After one 
year, lanreotide therapy was stopped the long-term effectiveness

• of combined treatment with a somatostatin analogue and a dopamine agonist in a patient 
who no longer had a response to either agent alone and supports the hypothesis that 
somatostatin and dopamine receptors interact and that somatostatin and agonists may 
potentiate actions.

The New England Journal of Medicine Downloaded from nejm.org on 
July 30, 2023. For personal use only. No other uses without permission. 

Copyright © 2005 Massachusetts Medical Society. All rights reserved.









Important steps in performing and interpreting IPSS results 

• IPSS cannot be used to confirm the diagnosis of ACTH-dependent Cushing 
syndrome (CS) ,It is essential to establish ACTH-dependent hypercortisolism 
before the procedure. 

• This study confirms that IPSS should not be used to distinguish pseudo-Cushing 
states from CD. Pseudo-Cushing states must be eliminated as potential causes of 
ACTH-dependent hypercortisolism before referring a patient for IPSS 



• The absence of sustained hypercortisolism can cause misleading IPSS results 
measure serum cortisol the morning of scheduled IPSS and proceed only if the 
value is > 10 μg/dl

• The prolactin-adjusted IPS:P ACTH ratio can improve differentiation between 
Cushing disease and ectopic ACTH syndrome when there is a lack of proper IPS 
venous efflux based on IPS:P prolactin ratio



• An absolute IPS ACTH level < 200 and < 400 pg/mL preand post-CRH stimulation 
and a < 35% increase in ACTHto-CRH in the periphery may suggest failed IPS 
cannulation

• A lack of significant IPS:P ACTH gradient in unilateral successful IPS 
catheterization does not rule out a corticotroph adenoma to the contralateral 
gland 

• The value of the intersinus ACTH gradient to predict tumor lateralization may be 
improved by using a prolactin-adjusted ACTH ratio >1.4



Dominant  peak post - CRH IPS ACTH/Peripheral post- CRH ACTH
Ipsilateral basal IPS PRL/Peripheral basal PRL

>1.4



Treatment Plan

• Increase dose of Ketoconazole 400mg BD

• Adrenalectomy candidate after the improvement of the patient's 
clinical condition


