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Introduction

Well and poorly differentiated neuroendocrine neoplasms
(NENs) may be associated with an ectopic production of Ad-
renocorticotropic Hormone (ACTH) [1] that leads to a para-
neoplastic Cushing Syndrome (CS). This heterogeneous clini-
cal pattern is the result of a hypercortisolism [2] due to an
uncontrolled and continuous hyperstimulation of the adrenal
cortex, which escapes the negative feedback of the Hypothal-
amus-Hypophysis axis [3]. Among NENSs, ectopic-ACTH secre-
tion (EAS) has been historically associated with small-cell lung
cancers (SCLCs), but the improvement of the knowledge and
diagnostic techniques led to a broadening of the causes also
to NENs with different morphologies and from other sites [4].
According to the previous published data, EAS by gastro-en-
tero-pancreatic (GEP) NENs occurs in almost 13% of cases.

Irrespective of the NENSs site of origin and the biology (which
means morphology and proliferation index), the CS may repre-
sent a life-threatening condition for the patients due the con-
sequences of the mineralocorticoid effect of persistent high
levels of cortisol. These patients may experience a plethora
of different symptoms which includes diffuse oedema, over-
weight/obesity of the trunk and striae rubrae, but also severe
hypokalemia and hypertension, that represent medical emer-
gencies and tumor fatal consequences even without a pro-
gression disease [1]. EAS may initially occur with non-specific
clinical manifestations, as psychiatric complaints, recurrent

orthopedic issues, sexual and reproductive disfunctions [3]
that are not easily related to a tumoral cause and lead the
patient presents to many specialists before being referred to
an endocrinology / oncology Center. For all these reasons, CS
diagnosis is often delayed. In a very small pool of cases [5],
EAS may occur in the peculiar category of the adolescents and
young adults (AYA) patients, worldwide defined as the cancer-
population between 15 and 39 years of age [6]. Generally, the
cancer diagnosis in AYA population is delayed, on one hand
due to the sense of invulnerability and the minimizing of the
symptoms of AYA patients and, on the other, the trend of
the providers to a low suspicion of cancer in AYA population.
Therefore, the features of the AYA category together with the
equivocal clinical patterns of CS may lead to a delay of the di-
agnosis and management of EAS by extra-pituitary NENs [3,
7]. Here we reported the case of a NEN AYA patient with CS by
EAS and a review of the literature on this topic in this peculiar
population.

Methods

A critical review of published data about the EAS topic related
to NENs has been performed on the PubMed database. Eligi-
bility criteria for the selection included case reports and case
series of patients between 15-39 years of age with a proven
EAS by a NEN; reviews, letters to the Editor and retrospective
analyses were included too. The keywords were: adolescents
AND AYA AND neuroendocrine tumor AND ectopic-ACTH. All
studies on EAS in not-AYA patients or not related to NENs were
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excluded. Radiological, biochemical, and pathological data
about the clinical case treated at our Institute were collected
retrospectively according to the Helsinki Declaration.

Case report and Literature review

A 32-years old woman with a history of almost 1 year of
periocular dermatitis, stomatitis, gastritis, and a suspicious
nodular erythema, went to the Emergency Room (ER) with
a sudden increase of the abdominal volume, oedema, and
pain of the limbs. Blood examinations showed an increase of
transaminases, amylase, and lipase, raising suspicion of acute
pancreatitis. A CT scan revealed a solid mass of the pancreatic
body-tail, suspected to be a primary tumor, associated with
multiple abdominal lymphadenopathies, liver metastases and
ascites (Figure 1). An esophago-gastro-duodenoscopy showed
a diffuse gastropathy and duodenitis with multiple duodenal
ulcers (Figure 2A). Endoscopic Ultrasound (EUS) confirmed the
pancreatic mass surrounded by lymphadenopaties. An EUS-
guided Fine Needle Biopsy (FNB) was performed with acquisi-
tion of tissue cores from both the mass and lymph-nodes and
led to the diagnosis of a well-differentiated NET with a Ki-67 of
13%, grade 2 (G2) according to the 2019 WHO classification (8)
(Figure 2B and 2C). The immunohistochemistry showed a pos-
itivity in Synaptophysin, Chromogranin A, Gastrin expression
(Figure 3). Blood exams revealed high levels of gastrin (625
pg/mL - normal range 25 - 111), leading to clinically classify
as Gastrinoma the pancreatic NET. The staging was completed
with 68Gallium-DOTATOC and a 18FDG-PET/CT scan (Figure 4).
The dual-tracers imaging showed a great Somatostatin Recep-
tors (SSRT) expression on the pancreatic lesion, on abdomi-
nal lymphadenopathies and on liver metastases; a mild FDG
uptake on pancreatic lesion and on lymphadenopathies was
detected while a high metabolism was seen on the S6 liver
metastasis. An endocrinologic assessment revealed high levels
of ACTH and Cortisol (respectively 185 pg/mL - normal range 5
- 50, and 23.1 ug/dL - normal range 6.7 - 22.6). In the suspicion
of an ectopic ACTH syndrome, a High dose dexamethasone
suppression test was performed thus confirming the diagnosis
of CS by an ACTH-secreting pancreatic NET.

Figure 1: CT scan of the abdomen

A: CT scan of the abdomen. The red arrow showed lymphadenopathy.

B: CT scan of the abdomen. The red arrow showed the lesion of the pancreas
C: CT scan of the abdomen. The red arrow showed a liver metastasis.

Figure 2: Esophaguo-gastro-duodenoscopy and Endoscopic Ultrasound
(EUS)-guided Fine Needle Biopsy

A: The endoscopy shows the duodenal ulcers (red arrow)

B: The EUS detects the hypervascularized pancreatic mass (red arrow)

C: EUS-guided FNB of peripancreatic lymphadenopathy (red arrow)

Figure 3: Pathologic features of the neuroendocrine tumor collected by bi-
opsy

A: Well-differentiated morphology of the neuroendocrine tumor: hematoxylin
and eosin

B: Synaptophysin expression

C: Gastrin expression

D: Immunostaining of Ki-67

Figure 4: Functional imaging as staging of the pancreatic Neuroendocrine
Tumor.

A: 68Gallium-DOTATOC PET/CT scan positivity on liver metastases (red arrows)
B: The mild 18FDG uptake on a single liver metastasis (red arrow)

C: 68Gallium-DOTATOC PET positivity on pancreatic lesion (red arrow)

D: The absence of 18FDG uptake in the FDG PET/CT scan on the lesion of the
pancreas (red arrows)

According to the stage and the histology, a systemic treatment
with long-lasting somatostatin analogue (SSA) was started in
November 2020 with an initial ACTH level decrease and an
improvement of the syndrome. After 2 months, the patient
was admitted in the ER due to an ophthalmic infection by
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Herpes Zoster associated with headache, mental confusion,
and disorientation. The Severe Acute Respiratory Syndrome
(Sars)-Coronavirus (Cov) -2 test revealed a systemic COVID-19
infection, and the patient was admitted in the Department of
Infectious Diseases. Since a brain Magnetic Resonance imag-
ing (MRI) excluded distant metastases, a spinal tap was per-
formed and confirmed a Varicella Zoster Virus (VZV) related
Encephalitis. The patient was treated with Acyclovir with an
improvement of the neurological symptoms. Due to a wors-
ening of the CS, Metyrapone therapy (up to 1000 mg/day)
was started with a quick improvement of biochemical levels
of ACTH/cortisol and clinical signs and symptoms. The endo-
crinologic assessment of bone metabolisms revealed a severe
osteoporosis with initial morphometric signs of vertebral frac-
tures that prompted us to start an osteoactive treatment (i.e.
Zolendodronic acid 5 mg ev). Moreover, multiple abscesses of
the limbs were identified, and the patient underwent systemic
antibiotics and surgical debridement.

Figure 5: CT scan of the liver progression disease over Somatostatin ana-
logue therapy (SSA).

A: CT scan performed at the SSA start (red arrow shows the liver lesion)

B: CT scan performed after 5 months SSA start shows the liver progression
disease (red arrows).
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Figure 6: Trend of Adrenocorticotropic Hormon (A) and Cortisol (B) over the
treatments
(SSA: Somatostatin analogue; PRRT: Peptide Radioligand Receptor Therapy)
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Figure 7:T Partial response after Peptide Radioligand Receptor Therapy
(PRRT)

A: CT scan after Somatostatin analogue (SSA) progression disease and before
the PRRT start (red arrows showed the liver metastases)

B: CT scan performed after PRRT confirms the partial response to the treat-
ment (red arrow shows the liver metastasis)

After the discharge, in April 2021, a further CT scan showed a
progressive disease of liver metastases (Figure 5). According
to the positivity to 68Gallium-DOTATOC PET/CT scan, a Peptide
Radionuclide Receptor Therapy (PRRT) was proposed. After
2 177Lu-DOTATATE administration (7400 MBq respectively),
the treatment was stopped due to a new osteomyelitis and
the patient underwent a further sub-astragalic arthrodesis
and surgical debridement. In Summer 2021, ACTH and corti-
sol levels progressively increased despite the up titration of
Metyrapone dosage thus prompting the Endocrinologists to
switch to Osilodrostat 5 mg /day, another inhibitor of the cor-
tisol synthesis through the interaction with 11B-hidroxilase
(CYP11B1), that quickly normalized hormone secretion. Con-
sidering the clinical and biochemical effects of PRRT on CS and
evaluating the case within the NET-dedicated multidisciplinary
team (MDT), the patient completed the treatment with the
last 2 administrations of 177Lu-DOTATE (Figure 6). After PRRT,
the patients continued the regular administration of Lanreo-
tide 120 mg / 4 weeks, while two further orthopedic surger-
ies were performed in November 2021 and January 2022. In
April 2022, a restaging CT scan showed a partial morphologic
response of distant lesions with a stability of the receptorial
expression (Figure 7).
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Figure 8: CONSORT flow chart of the literature research.
AYA: adolescents and young adults; EAS: ectopic-ACTH secretion
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Discussion

The incidence of EAS in adult age accounts for almost 10-15%
of CS, while the EAS related to extra-pituitary NENs is currently
unknown [5]. The largest analyses reported a prevalence of
3.2% among thoracic and GEP NENs [9], while CS by paragan-
glioma/pheochromocytomas are mostly anecdotal [10]. Data
on the incidence of the EAS by NENs in younger patients are
lacking, with the exception for small and retrospective case
series that cannot be considered representative of the whole
AYA subgroup. Furthermore, it is likely to think that paraneo-
plastic CS misdiagnosis or diagnosis delay might be even lon-
ger in AYA than adult patients due to the their typical sense
of invulnerability to diseases, that leads to underestimate the
cancer-related symptoms, and the provider’s trend to not sus-
pect oncologic diseases in the AYA population [6]. Actually, the
diagnostic delay of the case we presented and those collected
by the literature review seems to be not so different to the
result of a recent meta-analysis by Rubistein et al on the time
of CS by EAS diagnosis (a mean of 14 months) [11]. Unfortu-
nately, all the 18 papers selected in meta-analysis carried out a
comprehensive analysis, without performing a subgroup anal-
ysis between AYA, pediatric and adult patients. Thus, the di-
agnostic delay has yet to be demonstrated in AYA population.

Conclusion

EAS linked to extra-pituitary NENs in AYA patients represents
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a rare but challenging clinical and psychosocial issue that may
engage many medical figures and not. Our case report and the
literature review seem to suggest the importance of educa-
tion and awareness programs targeted to practitioners, fami-
lies and AYA peers to reduce the diagnostic/therapeutic delay
of cancer and the impact of its consequences on AYA patients’
health.
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