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Abstract
Ectopic adrenocorticotropic hormone secretion (EAS) from 
the pancreatic neuroendocrine tumour (PNET) is rare, ag-
gressive, and challenging to treat. We hereby present a rare 
case of EAS from PNET presenting with Cushing syndrome 
diagnosed with endoscopic ultrasound-guided fine-needle 
aspiration cytology. This case highlights the advanced pre-
sentation of EAS from PNET with poor clinical correlation of 
hypercortisolism and the grade of PNET.

© 2022 Sociedade Portuguesa de Gastrenterologia. 
Published by S. Karger AG, Basel

Um caso raro de secreção ectópica de hormona 
adrenocorticotrópica por tumor neuroendócrino 
pancreático apresentando-se com síndroma de 
Cushing

Palavras Chave
Hormona adrenocorticotrópica · Tumor neuroendócrino 
pancreático · Síndroma de Cushing

Resumo
A secreção ectópica de hormona adrenocorticotrópica 
(SEA) por tumores neuroendócrinos pancreáticos (TNE-P) 
é rara, agressiva e difícil de tratar. Apresentamos um caso 
raro de SEA por TNE-P apresentando-se com síndroma de 
Cushing, diagnosticado através de ecoendoscopia com 
punção aspirativa com agulha fina. Este caso enfatiza a 
apresentação avançada dos TNE-P com SEA e a correlação 
baixa com o grau de hipercortisolismo e o grau do TNE-P.

© 2022 Sociedade Portuguesa de Gastrenterologia.
Publicado por S. Karger AG, Basel

Introduction

Pancreatic neuroendocrine tumours (PNETs) are neo-
plasms that arise from the islet cells of the pancreas, and 
these tumours account for 1–3 % of pancreatic neoplasms. 
PNETs are categorised as functioning or non-functioning 
tumours based on their ability to secrete specific hormones 
resulting in clinical symptoms [1]. The non-functional 
PNETs are commonly detected incidentally on imaging or 
from symptoms due to the mass effect of the tumour. Insu-
linoma, glucagonoma, gastrinoma, somatostatinoma are 
the few common examples of functioning PNETs with vari-
able presentation depending on the overproduced hor-
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mones [2]. However, ectopic secretion of adrenocortico-
tropic hormone (ACTH) from PNET causing Cushing syn-
drome is rare, with only a few cases reported worldwide [1].

Case Report/Case Presentation

A 29-year-old lady presented with excessive weight gain, proxi-
mal muscle weakness, facial acne, and amenorrhea for 6 months. 
She has no family history of endocrine-related malignancy. Clinical 
examination revealed cushingoid appearance, central obesity, pur-
plish striae at the abdomen and both arms. Her blood pressure was 
155/99 mm Hg, and her body mass index was 54. She was diagnosed 
of having hypertension and diabetes mellitus on her admission. 24-
hour urinary cortisol was 1,649.9 nmol/L and serum cortisol was 
656.8 nmol/L on an overnight dexamethasone suppression test. A 
diagnosis of Cushing syndrome was made after magnetic reso-
nance imaging of the brain excluded pituitary disease. Computed 
tomography of the adrenal found an ill-defined hypodense lesion 

at the body of pancreas measuring 3.7 × 5.5 cm (Fig. 1a) with atro-
phic pancreatic tail and dilated distal pancreatic duct (Fig. 1b). In 
addition, there were ill-defined hypodense lesions in the liver sug-
gestive of metastases (Fig. 1c) with normal adrenal glands bilater-
ally. Gallium-68 dotatate scan revealed heterogeneous uptake at the 
pancreatic body lesion suggesting somatostatin receptor avid pri-
mary disease. Endoscopic ultrasonography (EUS) showed an ill-
defined hypoechoic lesion at the body of pancreas (Fig. 1d). Fine-
needle aspiration cytology performed on the lesion yielded well-
differentiated tumour cells on cell block (Fig.  2a, H&E staining, 
×400). Immunohistochemistry study showed these cells were posi-
tive for chromogranin (Fig.  2b) and synaptophysin (Fig.  2c), 
CKAE1/AE3 (Fig. 2d) as well as ACTH (Fig. 2e, ×200) confirming 
ACTH-secreting pancreatic neuroendocrine tumour. Ki-67 prolif-
erative index was 5% with no mitotic figure seen (Fig. 2f), indicating 
PanNET G2 on World Health Organisation (WHO) 2017 classifi-
cation and grading of pancreatic neuroendocrine neoplasm with 
T2N0M1 based on TNM staging. She was commenced on oral ke-
toconazole to suppress her hypercortisolism. A multidisciplinary 
meeting had agreed on the consensus that distal pancreatectomy 
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Fig. 1. CT showed an ill-defined hypodense lesion at the body of pancreas (a) causing main pancreatic duct dila-
tation with pancreatic tail atrophy (white arrow, b) and small hypodense liver lesions suggestive of metastases 
(black arrows, c). An ill-defined hypoechoic lesion at the body of pancreas was visualised on EUS (d).
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would be the most suitable option to control her disease. Unfortu-
nately, she refused surgical resection and defaulted her follow-up 
and medications before succumbing to sepsis a few months later.

Discussion/Conclusion

PNET is a heterogeneous neoplasm group with unique 
tumour biology, natural history, and prognosis compared 
to exocrine pancreatic tumours. Most PNETs are malignant 
in behaviour, with 60 % of them having metastases on pre-
sentation [3]. These tumours are reported to have a dismal 
prognosis with 2-year and 5-year survival rates of 40 % and 
16%, respectively [4]. Ectopic ACTH syndrome (EAS) is 
found in 5% to 10% of all cases of Cushing syndrome, and 
EAS caused by PNETs is considered rare yet aggressive [5]. 
This was evident in our case as the patient had liver metas-
tases when she presented to us. One possible explanation 
for such phenomenon is that the metastatic lesions could 
have been the predominant source of ACTH secretion in-
stead of the pancreatic lesion, leading to delayed clinical 
presentation [5]. However, there was no gallium uptake by 
the liver lesions in our case, but false-negative metastases 
have been reported in biopsy-proven NET, although galli-
um-68 scan is still an overall sensitive test in detecting small 

tumours with somatostatin receptor [6]. The ACTH-se-
creting PNET in this case was categorised as well-differen-
tiated Pan NET G2 but had the florid presentation of hyper-
cortisolism. This was attributed to the fact that there may 
be a dissociation between the severity of hypercortisolism 
and the tumour grades [7]. In addition, a clinicopathologi-
cal study on ACTH-secreting PNET by Maragliano et al. 
found that most of the PNETs were of G1 and G2, although 
limited by small sample size [8].

Our literature review revealed female preponderance 
of EAS from PNETs as shown in this case and previous 
reports, although more studies are needed to confirm this 
possible association [1, 4, 5, 8, 9]. ACTH-secreting PNETs 
are more commonly found in the tail of the pancreas and 
the liver is the most frequent site of metastases. Clinical 
features of EAS from PNET include hypokalaemia, diabe-
tes, lethargy, hypertension, and cushingoid facial appear-
ance. Wu et al. reported a mean survival time of 23 months 
in patients with ACTH-secreting PNET [9]. The two 
treatment targets that need to be addressed in the manage-
ment of EAS from PNET are control of symptomatic hor-
mone oversecretion and prolonging survival by limiting 
tumour growth and burden. In general, hypercortisolism 
in EAS is considered as an endocrine emergency as mor-
tality risk increases if left untreated, as illustrated in this 
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Fig. 2. Well-differentiated tumour cells were seen on cell block (a, H&E staining, ×400). These cells were positive 
for chromogranin (b) and synaptophysin (c), CKAE1/ AE3 (d) as well as ACTH (e, ×200) confirming ACTH-
secreting pancreatic neuroendocrine tumour. Ki-67 proliferative index was 5% with no mitotic figure seen (f).
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case. The intensity of hypercortisolism should be aggres-
sively reduced with pharmacological approaches or resec-
tion of the functioning tumour, and the decision rests on 
multidisciplinary team discussion tailored to the patient’s 
condition. Pharmacotherapies that inhibit steroidogene-
sis such as metyrapone and ketoconazole are the first-line 
treatment of hypercortisolism, and its efficacy is measured 
by normalisation of glycaemic control, hypertension, and 
hypokalaemia. Somatostatin analogues such as octreotide 
and lanreotide could be considered in EAS treatment, but 
their partial and transient effect in suppressing ACTH se-
cretion has limited their use as monotherapy. Surgical ex-
cision of locoregional NET without distant metastases of-
fers a cure for EAS [7]. In metastatic PNETs, especially 
those with liver involvement, cytoreductive surgery has a 
role in well-differentiated grade 1 or 2 NET, less than 50 
percent hepatic replacement, surgically favourable anato-
my, and normal liver function test. Radiofrequency abla-
tion and hepatic artery embolization are the localised an-
titumor therapy directed to the liver metastases from 
PNETs. Bilateral adrenalectomy is the rescue treatment 
for severe EAS when inhibition of steroidogenesis with 
drugs has failed in unresectable PNET [7]. Systemic anti-
neoplastic treatments for metastatic PNETs include evero-
limus, sunitinib, peptide receptor radionuclide therapy, 
capecitabine and temozolomide (CAPTEM) [3].

In conclusion, ACTH-secreting PNET is an aggressive 
disease that typically presents at an advanced stage with 
distant metastases. EAS from PNET is potentially fatal if 
left untreated, and a multidisciplinary approach should 
be adopted to manage these challenging cases. There 
seems to be a dissociation between the intensity of the 
hypercortisolism and the grade of NET in ACTH-secret-
ing PNET. EUS-guided fine-needle aspiration or fine-
needle biopsy should be considered in tissue acquisition 

to establish diagnosis of PNET and guide further thera-
pies. Owing to the scarcity of cases reported and lack of 
consensus in management of EAS from PNET, more pro-
spective data are needed to establish its best treatment 
strategy and recommendations.
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