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Abstract

Ectopic Cushing syndrome (ECS) is difficult to diagnose and has a 
poor prognosis. We report a case of a 44-year-old male who was ad-
mitted for clinical suspicion of Cushing’s syndrome. The investigations 
confirmed the diagnosis of ECS. No tumor was detected in preliminary 
imaging tests. Then, the octreoscan showed a fixation in a suspect lung 
node in the middle lobe. The patient was treated initially with medical 
drugs, he underwent a right middle lobectomy, and yet histopathology 
did not reveal any nodule. However, the outcome was the healing of 
our patient.

We reviewed published articles to access new diagnostic tech-
niques or advantages in the treatment regimen and a prognosis of ECS.

Keywords: ectopic cushing’s syndrome; paraneoplastic syndromes; 
lung cancer.

Introduction

Cushing’s syndrome is caused by excess amounts of gluco-
corticosteroids in the blood, which can be exogenous or endog-
enous in origin [1]. It may be difficult to miss the diagnosis in its 
most florid form of major and rapidly evolving hypercorticism. 
However, the clinical presentation of hypercortisolism associat-
ed with this syndrome may be strictly identical to that of Cush-
ing’s disease, hence making diagnosis difficult [2].

Increased endogenous glucocorticosteroids can be either 
from the pituitary glands (the most common cause), adrenal 
glands or ectopic secretion of ACTH or CRH, which eventually 
leads to elevated blood cortisol. According to a recent manu-
script, with data from the large ERCUSYN cohort, only 6% of 
Cushing’s syndrome was caused by ectopic ACTH secretion, 
whereas 67% had a pituitary origin and 25% adrenal origin [3]. 
This ectopic secretion is secondary to neuroendocrine tumors 
of varying size and localization. In adults, the most common tu-

mors causing ectopic ACTH Syndrome are bronchial neuroen-
docrine tumors, carcinoid of thymus, pancreatic carcinoma and 
neural tumors.

This report describes a 44-year-old man who presented with 
clinical signs of hypercorticism and was diagnosed with para-
neoplastic Cushing syndrome due to ectopic ACTH production. 
Highlighting how difficult it might be to determine the source 
of ACTH secretion and how to manage such a case. The patient 
approved all medical and surgical procedures and was adher-
ent. The patient’s consent was obtained before writing the case.

Case presentation

A 44-year-old man had a history of 30 pack-years smoking, 
11 years of diabetes and a recent high blood pressure poorly 
controlled with more than 3 antihypertensive drugs. His dia-
betes  was complicated with a bilateral proliferative diabetic 
retinopathy, diabetic nephropathy with a severe nephrotic syn-
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drome without renal failure. He was admitted in the internal 
medicine department for an amyotrophy of the lower extremi-
ties. Then, He was referred to our endocrinology department 
for clinical suspicion of CS. On physical examination, he had fa-
cial plethora, melanoderma, a muscle atrophy, purple abdomi-
nal striae and centripetal obesity (Figure 1).

A laboratory examination revealed blood glucose level of 
10 mmol/L, hypokalemia at 3.5 mmol/L and both high levels of 
cholesterol and low-density lipoprotein cholesterol at 5.88 and 
3.7 mmol/l, respectively.

Figure 1: Face puffiness, purple abdominal striae and capillary fra-
gility.

His endocrinological workup revealed a plasma adrenocorti-
cotropic hormone (ACTH) level of 219 ng/l, morning serum cor-
tisol (MC) of 767 nmol/L, 24 h urine-free cortisol (UFC) of 887 
ng, and unsuppressed cortisol after 1 mg overnight dexametha-
sone suppression test. Low-dose dexamethasone suppression 
testing (LDST) showed a plasma cortisol level of 586 nmol/L. 
High-dose dexamethasone suppression testing (HDST) was per-
formed with an unsuppressed cortisol level of 434 nmol/L (< 
50% suppression from baseline serum cortisol). The assessment 
of complications revealed osteopenia at the bone densitometry 
(T-score at−2.4) and gastritis due to helicobacter pylori infection 
at the fibroscopy with intestinal metaplasia treated medically.

The diagnosis of ectopic ACTH-dependent Cushing’s syn-
drome was established. Imaging tests were carried out to deter-
mine the source: Pituitary MRI showed no lesions. The abdomi-
nal and chest enhanced Computed Tomography (CT) showed 
a diffuse interstitial infiltrates syndrome with bilateral adrenal 
hyperplasia. No tumor was detected.

Meanwhile, the clinical situation did not improve. During 
hospitalization, his condition worsened, and he developed 
mental confusion with acute attack of paranoid delusion and  
hallucination improved by neuroleptic treatment, anxiolytic 
and anti-depressants. Osteopenia was complicated by rib frac-
tures and vertebral marrow without impact to the spinal MRI. 
During his hospitalization, our patient presented a pulmonary 
embolism and recurrent fungal infections.

Based on the highly elevated cortisol production and inabil-
ity to provide Mitotane, a treatment with a rapid acting soma-
tostatin analogue (Octreotide) was started with a biological 
good response. There was a decrease in cortisol levels after the 
administration of octreotide from 855 nmol /l to 700 nmol/l in 
few days.

Subsequently, octreoscan was performed, showing a fixation 
in a suspect lung node in the middle lobe (Figure 2). A new read-
ing of the CT scan report found the pulmonary nodule measur-
ing 15 mm diameters in the right middle lobe, the same found 
in the Octreoscan. 

Figure 2: Patient’s octreoscan showing right lung uptake.

Figure 3: Significant clinical improvement after surgery.
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Table 1: Evolution of cortisol and ACTH levels after the surgery.

Before surgery 1 day PO 1 week  PO 2 weeks PO 1 year PO 2 years PO 5 years PO 6 years PO

Morning serum Cortisol 
(nmol/l)

700 324 298 80.7 84.75 192 284 314

ACTH (ng/l) Basic level 219 - - - - - - 31.6

DST 63.3 - - - - - - 7.25

Our patient was operated on two weeks later with a right 
middle lobectomy, yet no nodule was identified on pathological 
examination. The patient developed a corticotropic deficiency 
two months later, and he was treated with hydrocortisone. The 
duration of follow-up was six years. No manifestations of CS 
were noted. Six years after his surgery, he still had no clinical 
features of hypercortisolemia (Figure 3). Biochemical workup 
was as follows: morning serum cortisol of 314 nmol/l, ACTH 
31.6 ng/ml, and Low-Dose Dexamethasone Suppression Testing 
(LDST) showed a plasma cortisol level of 24 nmol/l. 

In table 1, we summarized the evolution of cortisol and ACTH 
levels after our patient’s surgery. During treatment, his electro-
lyte imbalances were corrected. His diabetes and his hyperten-
sion were controlled better by a healthier lifestyle and only two 
drugs, respectively. His hemoglobin A1C and his fasting blood 
glucose were in normal range, [5.4-6%] and [4.4-5 mmol/l] re-
spectively, without medical drugs. Currently, he is still being 
regularly monitoring for his retinopathy and nephropathy.

ACTH: Adrenocorticotropic Hormone; DST: Dexamethasone Suppression Test; PO: Post-Operative.

Discussion

Ectopic ACTH syndrome accounts for 10–20% of ACTH-de-
pendent Cushing cases [4]. This ectopic secretion is secondary 
to neuroendocrine tumors of varying size and localization. The 
following are tumor types generally associated with ectopic 
ACTH secretion: small cell lung carcinoma (SCLC), neuroendo-
crine tumor of the lung, small intestines, and carcinoid tumor of 
the pancreas. In roughly 10–20%, the primary tumor cannot be 
identified and the origin of the ectopic ACTH secretion remains 
unknown, generally described as occult tumors. The source 
should be established because the excision of the tumor can be 
curative [5,6]. In fact, small cell lung carcinoma and lung carci-
noids cause half of cases [7] because it contains most of ACTH 
secreting spots. 

In 12–19% of cases, the usual imaging fails to show any tu-
mor as a cause of ectopic ACTH secretion, and tumors may ap-
pear later after several years of ECS diagnosis [8]. Therefore, 
specific imaging is often required, probably because of the 
small tumor size and the difficulty in tumor localization. CT and 
MRI failed to detect these tumors in 50% of cases, as was the 
case with our patient. Other tests such as high-resolution CT, 
scintigraphy, or PET scan can be utilized. Typical carcinoid tu-
mors have high concentration of somatostatin receptors. Fur-
thermore, octreotide tests can be useful [9]. Octreotide binds 
to SSTR-2 and SSTR-5 with high affinity. The expression of SSTR 
in bronchial carcinoid tumors has not been investigated [10]. 
This test has a sensitivity of 57% and positive predictive value 
of 79% and failed to identify tumors with negative somatostatin 
receptors [10]. FDG-PET scan identifies small metabolically ac-
tive lesions with a sensitivity of 64% and positive predictive val-
ue of 53% for occult disease, as well as F-Fluorine-18-dixydroxy-
phenylalanine (F-DOPA) PET scan which is more appropriate for 
later stages in undifferentiated neuroendocrine tumors [9,11]. 
In our case, an ectopic ACTH syndrome was suspected, so we 
performed several imaging tests to find the tumor; but the ab-
dominal and thoracic CT was all negative. However, Octreotide 
test showed a fixation in a suspect lung node in the middle lobe 
which was founded later after a new reading of the CT scan. 

As for the treatment, the best way to treat a paraneoplastic 
Cushing’s syndrome is to go about the tumor itself. Surgery is 
curative in >80% of patients, when performed [12]. If radical 
resection is possible, this is the treatment of first choice. If radi-
cal surgery is not possible, systemic therapy, depending on the 
tumor type, can be administered [9,13].

In cases where localization of primary tumors cannot be 
achieved, therapy to decrease cortisolemia is essential with 
follow-up imaging to detect and resect tumors. For a SCLC, for 
example, chemotherapy can be used. There was no evidence 
of antiproliferative effect, but somatostatin analogs have been 
successfully used to treat paraneoplastic manifestations related 
to SCLC, as was the case with our patient. There are three dif-
ferent analogs: octreotide, lanreotide and pasireotide. Between 
octreotide and lanreotide, no significant difference in clinical 
activity has been found. If somatostatin analogs are given in the 
long-term, resistance can occur.

To decrease the high cortisol levels, inhibitors of glucocorti-
coid synthesis or action can be used. The available agents are: 
ketoconazole, metyrapone, etomidate, mitotane and mifepris-
tone [14,15]. All these drugs reduce cortisol levels very rapidly. 
Bilateral adrenalectomy can be performed as a last resort if life-
threatening complications emerge.

Concerning the follow-up, there are two main factors that 
determine the prognosis in patients with an ACTH secreting tu-
mor: cortisol level and tumor type. Patients with SLCL have the 
worst prognosis dying within 12 months of diagnosis, while pa-
tients with bronchial carcinoids have the best prognosis [8,16].

The second prognostic factor is the level of hypercorti-
solemia. The higher it is, the worse the prognosis. In patients 
with an occult tumor, the prognosis is generally better, provided 
that the hypercortisolemia is controlled [17-20].

Conclusion

This case illustrates the dilemma between the need for mor-
phological diagnosis of the ectopic ACTH source and control 
of the life-threatening hypercortisolism. Indeed, ACTH secret-
ing tumors can be very hard to detect, in such cases we should 
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first aim to lower blood cortisol medically or through bilateral 
adrenalectomy to avoid Cushing’s complications. Such patients 
should then be followed up through imaging tests (CT, MRI, 
scintigraphy or PET) to detect the tumor and resect it, which 
constitutes the definitive treatment of these patients.
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