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Case Report
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Background: Endogenous Cushing syndrome results from uncontrolled overproduction of cortisol. 
Paraneoplastic Cushing syndrome (PCS) is an uncommon etiology of endogenous hypercortisolism caused 
generally by bronchial and thymic adrenocorticotropic hormone (ACTH)-producing tumors. Pancreatic 
neuroendocrine tumors (NETs) have been reported in only few cases.
Case Description: We report the case of a 42-year-old female with a history of diabetes mellitus, 
hypertension, hyperlipidemia, post-surgical hypoparathyroidism and hypothyroidism who presented with 
rapidly aggravated generalized weakness and severe hypokalemia. High urinary free cortisol and 48-hour 
low-dose dexamethasone test confirmed the diagnosis of Cushing syndrome. ACTH level was high, thus 
confirming the ACTH-dependent character of this syndrome. However, pituitary magnetic resonance 
imaging (MRI) did not detect pituitary lesions. Cortisol level was not suppressed even with high-dose 
dexamethasone suppression test, thus supporting the diagnosis of ectopic ACTH secretion (EAS). Thoraco-
abdominopelvic computed tomography was normal. Positron emission tomography with fluorodeoxyglucose 
(18FDG-PET) revealed a hypermetabolic focus in the pancreatic head. Abdominal MRI was then performed. 
It detected a small hypervascular mass at the level of pancreatic uncinate process highly suspicious for a 
pancreatic NET with no evidence of distant metastases. Endoscopic ultrasound-guided biopsy confirmed 
the diagnosis of functional well-differentiated pancreatic NET as the source of ectopic ACTH. The patient 
clinical course was complicated by pulmonary embolism and recurrent pulmonary and urinary infections. 
She passed away three months after the diagnosis of PCS.
Conclusions: PCS from pancreatic NETs heavily compromises patients’ well-being and survival. Early 
identification and surgical removal of the tumor in addition to appropriate management of comorbidities 
could enhance the prognosis.
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Introduction

Endogenous Cushing syndrome is a rare endocrine disorder 
that occurs as a result of uncontrolled overproduction of 
cortisol (1).

Paraneoplastic Cushing syndrome (PCS) is an uncommon 
cause of endogenous hypercortisolism that represents 
approximately 15% of all Cushing syndrome (2,3); generally 
caused by ectopic adrenocorticotropic hormone (ACTH) 
secretion (EAS) by functional neuroendocrine tumors (NETs) 
(4,5). PCS is predominantly seen in the context of bronchial 
carcinoid, thymic carcinoid or medullary thyroid cancer (6). 
However, EAS in pancreatic NETs has been reported in only 
few cases (7). Less than 10% of pancreatic NETs arise in the 
context of hereditary genetic endocrine tumor syndromes (8). 
In the absence of a unified algorithm, these tumors pose both 
diagnostic and therapeutic difficulties.

Herein, we report a rare case of a young woman in 
whom Cushing syndrome was caused by ACTH-producing 
pancreatic NET.

Case presentation

We present the case of a 42-year-old female who presented 
with excessive weight gain and generalized muscle 

weakness. She was hospitalized in the Endocrinology 
Department of Charles Nicolle Hospital (Tunis) for severe 
hypokalemia. She had a history of newly diagnosed diabetes 
mellitus, hypertension, hyperlipidemia, hypothyroidism and 
hypoparathyroidism after total thyroidectomy for suspicious 
thyroid nodule which proved to be a macrovesicular 
adenoma on definitive histology. Clinical examination 
revealed facial erythrosis, facio-troncular obesity, muscular 
amyotrophy and elevated blood pressure at 172/85 mmHg. 

Initial laboratory evaluation showed severe hypokalemia 
with a potassium level of 1.7 mEq/L, metabolic alkalosis, 
normal renal function (creatinine clearance 114.3 mL/mn),  
high fasting glucose level at 3.2 g/L, lymphopenia 
(lymphocyte count 350/mm3), eosinopenia (eosinophil 
count 0/mm3) and a normocytic normochromic anemia with 
no obvious stigmata of hemolysis.

Due to the combination of physical examination findings 
with newly diagnosed diabetes mellitus, hypertension and 
severe hypokalemia, the diagnosis of Cushing syndrome 
was suspected. Hormonal investigations showed elevated 
urinary free cortisol at 11,048 nmol/day (normal range, 
30–197 nmol/day) and serum cortisol at 3,146 nmol/L 
(normal range, 138–635 nmol/L) with an ACTH level of 
126 pg/mL (normal range, 10–60 pg/mL). After 48-hour 
low-dose dexamethasone test, cortisol remained elevated at 
2,226 nmol/L (normal range, >50 nmol/L). Subsequently, 
pituitary magnetic resonance imaging (MRI) excluded 
pituitary lesion. Therefore, the possibility of EAS was 
considered. Cortisol level was not suppressed even with 
high-dose dexamethasone suppression test thus supporting 
the diagnosis of EAS. Thoraco-abdominopelvic computed 
tomography showed just a bilateral adrenal enlargement. 
A whole-body scintigraphy with 111In-labeled octreotide 
was negative. However, positron emission tomography with 
fluorodeoxyglucose (18FDG-PET) revealed a hypermetabolic 
focus in the pancreatic head (Figure 1). Abdominal MRI was 
then performed. It detected a hypervascular well-defined 
mass at the level of pancreatic uncinate process measuring 
10 mm × 10 mm highly suspicious for a pancreatic NET 
with no evidence of distant metastases. Endoscopic 
ultrasound-guided biopsy of the pancreatic lesion showed a 
well-differentiated NET with a Ki-67 of less than 1%. On 
immunohistochemical analysis, tumor cells were positive 
for chromogranin, synaptophysin and ACTH (Figure 2), 
confirming the pancreatic tumor as the source of ectopic 
ACTH. The tumor was graded as grade 1 on World Health 
Organization (WHO) 2017 classification. 

The diagnosis of multiple endocrine neoplasia type 1 was 
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Key findings
• We report the case of a 42-year-old female who presented 

with severe hypokalemia related to a paraneoplastic Cushing 
syndrome (PCS). Imaging data and histopathological analysis 
led to the diagnosis of functional well-differentiated pancreatic 
neuroendocrine tumor (NET) as the source of  ectopic 
adrenocorticotropic hormone (ACTH). She passed away three 
months after the diagnosis before surgery because of complications 
particularly pulmonary embolism and severe infections.

What is known and what is new? 
• PCS is an uncommon etiology of endogenous hypercortisolism 

caused generally by bronchial and thymic ACTH-producing 
tumors. Pancreatic NETs have been reported in only few cases. 
Patients with PCS are exposed to serious complications. 

• Herein, we report a rare case of a young woman in whom Cushing 
syndrome was caused by ACTH-producing and well-differentiated 
pancreatic NET.

What is the implication, and what should change now? 
• Early identification and surgical removal of the underlying tumor 

in addition to appropriate management of comorbidities are 
essential to enhance the prognosis of patients with PCS.
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Figure 1 Well-differentiated pancreatic neuroendocrine tumor grade 1 on WHO 2017 classification (Ki-67 <1%) in 18FDG positron 
emission tomography. (A) Transverse view of 18FDG positron emission tomography; (B) coronal view of 18FDG positron emission 
tomography. The red arrows show the location of the tumor. WHO, World Health Organization; 18FDG, fluorodeoxyglucose. 

Figure 2 Histopathological sections with immunohistochemical analyses. (A) Hematoxylin and eosin stain (×10); (B) neuroendocrine 
differentiation and positive chromogranin immunostaining (×10); (C) synaptophysin immunostaining (×10); (D) ACTH immunostaining 
(×10); (E) Ki-67 proliferative index evaluated by the Ki-67 antibody is less than 1% (×10). ACTH, adrenocorticotropic hormone.
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suspected, but it was unlikely. In fact, the other major lesions 
of this syndrome were missing. Pituitary MRI was normal, 
especially, it didn’t show a pituitary adenoma and our patient 
hadn’t primary hyperparathyroidism before thyroidectomy.

After a multidisciplinary meeting, the patient was 
proposed for duodenopancreatectomy. However, before 
surgery, she presented acute respiratory distress syndrome 
related to bilateral massive pulmonary embolism requiring 
her transfer to intensive care. The pulmonary embolism 
followed the peripheral venous thrombosis of the right 
lower limb which was related to the femoral venous catheter 
to correct the severe hypokalemia despite the patient was 
on preventive anticoagulation. In addition, our patient 
developed recurrent respiratory and urinary tract infections 
treated with antibiotic therapy.

She passed away three months after the diagnosis of PCS 
despite appropriate multidisciplinary management.

All procedures performed in this report were in 
accordance with the ethical standards of the national 
research committee and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

EAS is a rare condition found in approximately 10% of 
patients with ACTH-dependent Cushing syndrome (9,10). 
It is usually associated with severe and rapid evolving 
hypercortisolism revealed by variable presentations 
including cushingoid facial appearance, muscular wasting, 
hypertensive crisis, hyperglycemia, osteoporosis and severe 
refractory hypokalemia (9,11-13).

PCS develops as a result of excessive cortisol production 
induced by extrapituitary ACTH-producing tumors (3,11). 
PCS may be associated with either highly aggressive 
malignancies or with slow-growing tumors. According 
to literature data, the main sources of ectopic ACTH are 
bronchial carcinoids followed by small-cell lung carcinomas 
and thymic tumors (11,12,14). ACTH-secreting pancreatic 
NETs present a rarer source of PCS, reported only in few 
cases and their incidence is lower than 0.1 per one million 
people (7,15-22). The majority of reported cases are middle-
aged women (23); such as the case of our patient. The 
mean size of these tumors is 4.43 cm (23). They are more 
commonly found in the tail of the pancreas and often present 
with metastatic disease at the time of diagnosis (23). Liver 

metastases are extremely frequent occurring in 75–88% of 
patients (7,23). To the best of our knowledge, our patient 
has the smallest ACTH-secreting pancreatic NET reported 
so far. Unlike previous reported cases (7,15,18,19,21), the 
tumor of our patient is located in the head of pancreas with 
no metastases. 

The diagnosis of PCS caused by ACTH-producing 
NETs is based on vigorous hormonal evaluation (high-
dose dexamethasone suppression test, corticotrophin-
releasing hormone or desmopressin stimulation test, bilateral 
petrosal sinus sampling), imaging exploration using pituitary 
MRI, thoraco-abdominopelvic computed tomography, 
somatostatin receptor scintigraphy (OctreoScan, Polatom, 
Poland) and 18FDG-PET, which is far less widely used (17,24); 
and histological findings (25). The place of 18FDG-PET 
in localization of ectopic ACTH-secreting tumors is still 
controversial. Xu et al. (26) reported that the use of integrated 
18FDG-PET and computed tomography was useful in the 
localization of ACTH-secreting tumors in five patients in 
whom conventional imaging were negative. Surgical removal 
of detected lesions (FDG uptake) led to normalization of 
both ACTH and cortisol levels. Moreover, according to a 
systematic review published by Isidori et al. (27); 18FDG-PET 
is more sensitive than OctreoScan for detection of abdominal 
lesions. Our patient had a negative OctreoScan, however, 
18FDG-PET was able to locate the lesion.

Several studies showed the effectiveness of endoscopic 
ultrasonography-guided fine needle aspiration in pancreatic 
NETs diagnosis and Ki-67 index grading, enabling the 
assessment of malignancy risk (25,28). Concordance rates 
between endoscopic ultrasonography-guided fine needle 
aspiration and resected specimens ranges from 74.0% to 
88% (25,28).

Given the complexity and heterogeneity of the disease, 
the management of ACTH-producing pancreatic NETs 
is challenging and requires a multidisciplinary approach. 
The main treatment targets are control of symptomatic 
hypercortisolism and prolongation of survival. Optimal 
treatment consists in surgical removal of the pancreatic 
tumor who can be performed in localized forms and results 
in full recovery in few cases; however, reported surgical 
success is modest (30–50%) and late recurrence may occur 
(17,21). Unfortunately, surgical removal was not performed 
in our patient because of the burden of comorbidities.

In case of advanced metastatic disease, steroidogenesis 
inhibitors such as ketoconazole and metyrapone can be 
administered as the first-line treatment of hypercortisolism (29).  
These drugs can also be used in preparation for surgery 
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to decrease hypercortisolism morbidity.  Bilateral 
adrenalectomy could be performed for non-resectable 
pancreatic NETs with severe ectopic ACTH syndrome who 
do not respond adequately to steroidogenesis inhibitors 
(15,29). Systemic chemotherapeutic drugs and targeted 
therapy such as everolimus and sunitinib (tyrosine kinase 
inhibitor) may be used in patients with advanced pancreatic 
NETs, although response rates are very low (30).

PCS should be considered as an endocrine emergency 
as it is associated with considerably high mortality if left 
untreated. Patients with ACTH-producing pancreatic NETs 
classically have a poor prognosis (29). Coelho et al. (31) 
reported that neuroendocrine carcinoma and stage III and 
IV at diagnosis were independent poor prognostic factors. 
Prognosis depends mainly on the tumor aggressiveness and 
the severity of hypercortisolism complications. The 5-year 
survival rate ranges from 16% to 65% (21,32).

Conclusions

PCS caused by ACTH-secreting pancreatic NETs is 
a particularly rare condition that heavily compromises 
patients’ well-being and survival because of multiple 
comorbidities and unpredictable tumor aggressiveness. 
Early identification and surgical removal of the tumor, in 
addition to appropriate management of hypercortisolism 
complications are essential to reduce morbidity and 
mortality in these vulnerable patients.
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