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Abstract
Ectopic production of adrenocorticotropic hormone (ACTH) by gastrointestinal neuroendo-
crine tumours (NETs) is relatively uncommon. We report a rare case of a liver metastatic G1 
low-grade NET of the intestine that induced hypercortisolism after surgical resection. A 
50-year-old man was admitted for an intestinal obstruction caused by a tumour of the intes-
tine. Paraneoplastic Cushing syndrome was diagnosed more than a year later following the 
appearance of cushingoid symptoms, despite stable disease according to RECIST criteria but 
chromogranin A increase. Ketoconazole and sandostatin medical treatment and liver chemo-
embolization never managed to control the hypercortisolism unlike the bilateral adrenalec-
tomy. The identification and effective management of this uncommon statement of ectopic 
ACTH secretion is important to improve the patient’s prognosis and quality of life.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Neuroendocrine tumours (NETs) are a relatively rare and heterogeneous tumour type, 
comprising about 2% of all malignancies [1]. The gastrointestinal (GI) and pancreatic tract 
and lungs are the most common primary tumour sites, with 62%–67% and 22%–27%, respec-
tively, and within the GI tract, most of them occurs in the small bowel or the appendix [2, 3]. 
Since 2010 and the latest version of the WHO classification, GI and pancreatic NETs are subdivided 
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according to their mitotic count or Ki67 index, associated with cellular proliferation. Well-
differentiated NETs are relatively low-aggressive tumours, with a rather indolent disease 
course and a good prognosis in most patients. Nevertheless, some NETs with a low-grade 
histologic appearance may behave aggressively with rapid growth and metastasis prolifer-
ation [4, 5]. Because of this low incidence, tumour heterogeneity, lack of awareness, and non-
uniform classifications, GI and pancreatic NETs remain a poorly understood disease, and 
delayed diagnosis is common among these [6, 7].

Paraneoplastic Cushing syndrome (PCS) represents approximately 10% of all Cushing 
syndrome and is frequently caused by NETs [8, 9]. While PCS is common with lung NETs (>50% 
of PCS), this paraneoplastic syndrome is relatively uncommon associated with GI NETs and only 
described in isolated case reports. Nevertheless, knowing the indolent course of low-grade 
NETs and the clinical symptoms of cushingoid appearance resulting from prolonged exposure 
to excessive glucocorticoids, PCS is typically present before cancer detection [8], and surgery is 
curative in >80% of patients [10, 11]. For the remaining 20%, effective management is necessary, 
given the risk of infections and thromboembolic events due to the immunosuppressive effect 
and the hypercoagulable state [11]. For patients with medically unmanageable hypercorti-
solism, synchronous bilateral adrenalectomy is an effective and safe treatment [12]. We describe 
a case of typical metastatic intestinal NETs associated with a late ectopic Cushing syndrome, 
which was managed with synchronous bilateral adrenalectomy.

Case Presentation

We describe the case of a 50-year-old man admitted to the emergency department for an 
intestinal obstruction caused by an intestinal tumour. Anatomopathological analysis of the 
resected specimen and lymph nodes revealed an NET. Three nodes out of 12 removed were 
positive for cancer localization. The tumour presented serosa infiltration and perineural, 
vascular and lymphatics vessel invasion. The primary location could not be confirmed histo-
logically between the ileum and appendix. Our diagnosis was pT3N1 according to the American 
Joint Committee on Cancer (AJCC) classification. An immunohistochemistry analysis revealed 
a Ki-67 expression <2%. Mitotic count/10 was 2 × 10 high-power fields, and cells showed well 
differentiation. So, according to the WHO classification, this tumour was classified as G1 NET. 
111In-Octreoscan (Octreoscan) revealed lymph node and multifocal liver metastases.

After discussion with a multidisciplinary team, the patient was started treatment with 
somatostatin analogue. Twelve months later, although computerized tomography (CT) scan 
showed stable disease, patient physical examination revealed facial puffiness with fatty tissue 
deposits in the face, generalized oedema, muscle weakness, and wasting. He also reports poly-
dipsia, insomnia, and balance disorders. We noted however a discreet increase in the chro-
mogranin A (CgA) value, from 55 ng/mL to 199 ng/mL (with a diagnostic value of 1,700 ng/
mL) without an increase in the urinary 5-HIAA level.

Laboratory tests revealed an 8.00 a.m. cortisol level of 888 nmol/L, an adrenocortico-
tropic hormone (ACTH) level of 96.5 pg/mL, and 24-h urine free cortisol of 1,494 μg. A high-
dose dexamethasone suppression test showed no cortisol suppression. The patient was diag-
nosed with ACTH-dependent Cushing syndrome. Magnetic resonance imaging (MRI) of the 
brain showed a normal pituitary gland, confirming the PCS diagnosis. Ketoconazole treatment 
associated with sandostatin alleviated hypercortisolism within a month, with a cortisol level 
within normal laboratory ranges. Two months later, secondary diabetes mellitus was 
discovered and managed effectively with insulin glargine.

Four months later and despite stable disease according to RECIST criteria, cortisol levels 
increased considerably, with cortisol values similar to diagnosis without ketoconazole increased 
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response. Moreover, diabetes became complicated to manage. Also we noted an increase in CgA 
value, from 165 ng/mL to 393 ng/mL. Chemoembolization was performed on liver metastases 
without any effectiveness on hypercortisolism. Adding targeted therapy with mTOR inhibitor 
(everolimus) was considered. Nevertheless, given the magnitude of drug interaction, the use of 
everolimus should be avoided in ketoconazole-treated patients, or vice versa.

Considering the risks for the patient and expected benefits, synchronous bilateral adre-
nalectomy was performed. It resolved hypercortisolism and permitted to stabilize diabetes 
(shown in Fig. 1). Everolimus treatment has been started 1 month after the surgery. Twelve 
months after everolimus initiation, the patient CT scan still showed stable disease, according 
to RECIST criteria and a stable CgA value.

Discussion

Approximately 10% of Cushing syndrome is paraneoplastic and may result in many 
tumours, preferentially lung cancer (50–60% of time), with 1–2% of lung NET and about 5% 
of small-cell lung cancer associated with Cushing syndrome [8, 11, 13]. Others reported sites 

Fig. 1. Histogram of 8:00 a.m. plasmatic cortisol, ACTH, 24-h urinary cortisol, and CgA levels from Cushing 
syndrome diagnosis to bilateral adrenalectomy. ACTH, adrenocorticotropic-hormone; ULN, upper limit of 
normal; 8:00 a.m. cortisol normal ranges (172–497) nmol/L; ACTH normal ranges (7–63) ng/L; 24-h urinary 
cortisol normal ranges (20–50) µg/24 h; CgA normal ranges (27–94) ng/mL. ACTH, adrenocorticotrop-
ic hormone; CgA, chromogranin A.
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of malignancy include the thymus, thyroid, pancreas, and adrenals. Except for the pancreas, 
PCS secondary to GI NET (appendix, duodenum, ileum, colon, and anal canal) is extremely 
rare, and only isolated case reports have described this syndrome.

In paraneoplastic endocrine syndrome cases, symptoms are due to secretion of 
hormones by malignant cells or secondary to the impact of neoplastic cell antibodies on 
normal cells. PCS arises from tumour secretion of ACTH or CRH, resulting in production 
and release of cortisol from the adrenal glands. Unlike paraneoplastic endocrine 
syndromes that present most of the time after cancer diagnosis, PCS typically appears 
before cancer detection and similarly relapse may herald tumour recurrence [11, 14]. In 
our case, no symptoms related to hypercortisolaemia led the patient to consult before 
obstructive syndrome. The occurrence of hypercortisolaemia 12 months after diagnosis 
was not linked to imaging progression according to RECIST criteria. However, concurrent 
CgA increase should be noted.

Commonly measured tumour markers in NETs include serum CgA and 5-HIAA, the final 
secreted product of serotonin, levels in a 24-h urine sample. Elevated levels of circulating of 
CgA have been associated with almost all types of NETs, including those arising from GI tract 
but also pheochromocytomas [15]. The clinical sensitivity of CgA has been demonstrated to 
depend on the threshold cut-off, on NET primary location, and on the spread of the disease, 
especially the existence of liver metastases [16]. Indeed, a higher sensitivity was found in 
patients with midgut NETs and liver metastases, as in our patient. Moreover, with our cut-off 
level (94 ng/mL) approximately the same as used in 2 studies [16, 17], sensitivity was 
62%–67% and specificity was 96%. Furthermore, Korse et al. [18]. postulated that serum CgA 
was superior to urinary 5-HIAA concerning the prognostic relevance in the follow-up of meta-
static midgut NETs. These data are consistent with our patient outcomes for which 5-HIAA 
was not increased unlike CgA. However, although CgA is currently the best available tumour 
marker indicating tumour recurrence [19], there are many comorbidities and drugs that may 
increase CgA levels and lead to false-positive results. As a result, it is questionable whether 
the CgA increase in our patient was not rather secondary to cardiovascular or GI disorders, 
inflammatory diseases, diabetes, or even food intake before CgA measurement [16, 20, 21]. 
Similarly, many drugs, foods, natural stimulants, and comorbidities may alter the level of 24-h 
urinary 5-HIAA, positively or negatively.

Cushing syndrome is due to hypercortisolism. Two-thirds of endogenous elevated cortisol 
is caused by ACTH-secreting pituitary tumours, 15% by primary adrenal glands and 15% by 
ectopic PCS [22]. The first step is laboratory tests with cortisol and ACTH levels to differen-
tiate ACTH-dependent or ACTH-independent Cushing syndrome. When ACTH-dependent 
Cushing syndrome is confirmed, differentiation between PCS and Cushing disease can be 
difficult. The high-dose dexamethasone suppression tests help distinguish Cushing disease 
from PCS, as in our presented case. Indeed, no decrease in blood cortisol during the high-dose 
test and high ACTH levels are consistent with PCS. Nevertheless, 21–26% of ectopic ACTH 
secretions have a positive suppression, about one-third of MRI scans for pituitary adenoma 
exclusion are false-negative, and occult ectopic ACTH-secreting tumours have been described 
in about 15% of adult patients [23–26]. In our patient, both MRI and high-dose dexameth-
asone suppression test are consistent with PCS. The gold standard diagnosis – inferior petrosal 
sinus sampling – that demonstrates gradient in ACTH concentration between the affected 
side sinus and the periphery in pituitary lesions, whereas the absence of this gradient in PCS 
was not performed because of its invasiveness and its neurological accident risks [27]. Note 
however although the ACTH level at diagnosis suggests ACTH-dependent Cushing syndrome, 
the occurrence of adrenal metastasis few months after the diagnosis and explaining the 
sudden deregulation could be possible and consistent with the CgA increase but refuted by 
adrenal gland histology.
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Clinical features of PCS depend on the source of production and rate of ACTH synthesis. 
Characteristically, these patients have severe hypercortisolaemia, leading to low serum 
potassium levels, diabetes, generalized infections, hypertension, and psychosis. To confirm 
whether rapidly growing tumours produce sudden onset of symptoms, gradual physical signs 
are noticed in slower growing tumours [28], as for our patient for whom we suppose that liver 
metastases started to produce ACTH ectopically. An option for non-resectable neuroendo-
crine liver lesions, given that the majority of them are hypervascular, is hepatic directed 
procedures, which include ablative therapy, transarterial embolization, transarterial chemo-
embolization, and selective internal radiation therapy with yttrium-90 microspheres [29]. 
Hepatic artery chemoembolization for the treatment of liver metastases from NETs is useful 
for tumour size reduction and symptom palliation and can be associated with prolonged 
survival [30]. Nevertheless, chemoembolization on NET liver metastasis-producing ACTH is 
not well documented. Given the fact that hepatic metastasis chemoembolization was inef-
fective on hypercortisolism and despite Octreoscan results, there is still a small chance that 
he harbours somewhere else metastasis-producing ACTH. Indeed, PET-CT imaging with 
68Gallium-DOTATATE has recently replaced Octreoscan as the new gold standard with a 
higher detection rate in GI NETs [31].

Hypercortisolism requires a prompt therapeutic management to reduce the risk of devel-
opment of a potentially fatal emergency. Synchronous bilateral adrenalectomy is an effective 
and safe treatment for patient with unmanageable ACTH-dependent hypercortisolism [12]. 
Taking account of the risks to the patient and the lack of effective medical therapeutic possi-
bilities, we have chosen to perform this surgery.

According to the recent consensus guidelines for digestive NETs of the jejunum and 
ileum, the 5-year survival rate is 36% in patients with distant metastases [32]. Several 
analyses suggest a significant survival benefit in patients who received surgery for the 
primary tumour even in the presence of metastasis [33]. Moreover, the impact of liver 
resection or liver-directed therapies on the survival of patients with liver metastasis is 
unclear with conflicting results [33]. PCS can cause a poor clinical outcome due to various 
complications with an increase in susceptibility to infection and GI ulceration. Indeed, for 
small-cell lung cancer and gynaecological malignancies, PCS is associated with accel-
erated decompensation and poorer response to chemotherapy (Mitchell et al. [14]). 
Whether these findings can be extrapolated to other malignancies is unknown. However, 
an early diagnosis and a prompt management can improve patient outcomes through 
earlier cancer diagnosis or relapse and thus earlier administration of treatment, as was 
the case with our patient.

Conclusion

We report an uncommon case with PCS due to a GI NET. The identification of this rare 
cause of ectopic ACTH secretion can be challenging, but aggressive management is critical to 
prevent or decelerate the acute decompensation of cancer patients and prolong overall 
survival. In this context, synchronous bilateral adrenalectomy may be the unique answer.
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