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ABSTRACT:

Ectopic adrenocorticotropic hormone (ACTH) secretion is an uncommon cause of Cushing
syndrome, with pancreatic neuroendocrine tumors (pACTHomas) being exceptionally rare. We
report the case of a 31-year-old woman who presented with rapidly progressive Cushingoid
features including facial rounding, acne, bruising, proximal muscle weakness, menstrual
irregularity, and weight gain over six weeks. Laboratory tests showed severe hyperglycemia and
hypokalemia, along with markedly elevated cortisol and ACTH. Imaging demonstrated a
pancreatic mass consistent with a neuroendocrine tumor. Her clinical course was complicated by
atrial fibrillation, stroke, and worsening metabolic disturbances. This case illustrates the
aggressive nature of pACTHomas and the considerable challenges they present in both diagnosis

and management.

Keywords: Ectopic ACTH syndrome; Pancreatic neuroendocrine tumor, Cushing’s syndrome;
Refractory hypokalemia.

Introduction

Ectopic ACTH secretion is an uncommon but serious cause of Cushing syndrome, most often originating from
thoracic tumors and only rarely from pancreatic neuroendocrine tumors (pNETS).(1,2) When present, these
tumors may cause fulminant hypercortisolism, resulting in profound metabolic disturbances, opportunistic
infections, and high mortality if not promptly recognized.(1) Diagnosis is often difficult, as the clinical picture
can mimic more common causes of Cushing syndrome, and is further complicated by the typically aggressive
nature of the underlying tumor. Here, we report a case of fulminant Cushing syndrome caused by a large
ACTH-secreting pNET.
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Case Presentation

A 31-year-old woman with no prior medical history presented with 6 weeks of progressive facial and ankle
swelling, 10-kg weight gain, acne, easy bruising, amenorrhea, and mood swings. On presentation, her blood
pressure was 130/80 mm Hg, and body mass index was 28 kg/mz2. Physical examination revealed facial
flushing, dorsocervical fat pad, violaceous striae, proximal muscle atrophy, and generalized

hyperpigmentation. Neurologic and gynecologic examinations were unremarkable.

Laboratory results on admission showed a white blood cell count of 15,310/uL (reference, 6,000—10,000/uL)
with 94% neutrophilia; hemoglobin, 16.4 g/dL (reference, 12-16 g/dL); hematocrit, 43.9% (reference, 37—
47%); and platelets, 199,000/uL. The basic metabolic panel showed sodium, 140 mmol/L (reference, 135-145
mmol/L); potassium, 2.1 mmol/L (reference, 3.5-5.0 mmol/L); and creatinine, 0.86 mg/dL (reference, 0.7—
1.2 mg/dL). Fasting blood glucose was elevated at 188 mg/dL (reference, 70-100 mg/dL), and hemoglobin
Alc was 10% (reference, <6%). Thyroid-stimulating hormone was 0.122 ulU/mL (reference, 0.4—4.7
plU/mL), free T4 was 0.58 ng/dL (reference, 0.89—1.76 ng/dL), and free T3 was 0.77 pg/mL (reference, 2.3—

4.2 pg/mL). Liver function tests were within normal limits.

A low-dose 1-mg overnight dexamethasone suppression test produced an elevated serum cortisol of 991.03
nmol/L, showing unsuppressed morning cortisol, with an ACTH level of 577 pg/mL (reference, 7.2-63.3
pg/mL). Because of the markedly elevated ACTH, magnetic resonance imaging of the brain was performed to
evaluate for a pituitary source but was negative (Figure 1). Cortisol levels remained elevated at >1750 nmol/L
after the 8-mg high-dose dexamethasone suppression test, suggestive of an ectopic source.

Computed tomography (CT) of the chest revealed multiple non-calcified subcentimeter pulmonary nodules
(Figure 2). CT of the abdomen demonstrated a 7.5 x 10 x 10.9 cm lobulated, heterogeneously enhancing mass
in the pancreatic body and tail (Figure 3A), invading the gastric fundus and encasing the splenic artery (Figure

3B), worrisome for malignancy.

Endoscopic ultrasound—guided biopsy of the pancreatic mass confirmed a well-differentiated neuroendocrine
tumor, positive for chromogranin, synaptophysin, and ACTH, establishing it as the source of ectopic ACTH
production (Figure 4A-3C). Ki-67 proliferation index was 27%, consistent with a World Health Organization

grade 3 neuroendocrine tumor with poor prognosis (Figure 4D). The hospital course was further complicated
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by refractory hypokalemia and severe hyperglycemia, both attributed to hypercortisolism.

Figure 1. Coronal view of a brain magnetic resonance imaging with contrast showing normal pituitary gland.

)

Figure 2: Axial view of chest computed tomography with contrast revealing subcentimeter calcified
pulmonary nodules.
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Figure 3A Axial view from abdominal computed tomography with contrast that revealed a large, lobulated,
heterogeneously-enhancing, mass arising from the pancreatic body and tail is identified measuring 7.5cm x
10cm x 10.9cm.

Figure 3B Axial view of abdominal computed tomography showing the associated encasement of the splenic

artery.
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Figure 4 Immunohistochemistry result. (A) Synaptophysin: diffuse and strong positive staining. (B)
Chromogranin: tumor cells are strongly positive. (C) ACTH: confirming differentiation. (D) the Ki-67
labeling index is at least 27%, indicating a high proliferative rate.

Treatment

The patient received aggressive potassium replacement and was initiated on insulin therapy. Surgery would
have been the best option if the tumor was removable, but the situation was far more complicated. The mass
was unusually large, pressing on the stomach (lesser curvature, body, and fundus) and the hilum of the spleen.
It also encased the splenic artery, which made complete resection nearly impossible and raised serious
concerns about the risk of major surgical complications.
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Alternative options for controlling the hypercortisolism such as ketoconazole, metyrapone, etomidate, and

chemotherapy were considered. However none were started as the patient declined further treatment.

Outcome and Follow-up

The patient was discharged and was able to return home; however, her condition continued to deteriorate. She
ultimately succumbed to complications of multi-organ dysfunction before definitive management could be

initiated.

Discussion

Ectopic ACTH syndrome (EAS) due to pancreatic neuroendocrine tumors (pACTHomas) is extremely
uncommon, accounting for fewer than 10% of all EAS cases.(3,4) Compared with more frequent sources such
as small-cell lung cancer or bronchial carcinoids, ACTH-producing pancreatic tumors often present late, with
larger  tumor  burden, aggressive histology, and severe metabolic complications.(4,5)
This case stands out for several reasons. First, the patient’s age is striking. Most reported pACTHomas occur
in individuals in their fourth to sixth decades of life;(4,5) our patient, at only 31 years old, is among the
youngest described to date. Second, the pace of disease progression was extraordinary. The patient developed
florid features of Cushing syndrome over just six weeks, a tempo that strongly suggests an ectopic ACTH
source.(6) Third, the initial biochemical profile was remarkable for profound hyperglycemia, refractory
hypokalemia, and suppression of thyroid function tests—all reflecting severe cortisol excess. Finally, the
tumor was strikingly large and invasive with direct extension into the gastric wall and encasement of the
splenic artery. Reported pACTHomas average around 4.4 cm in size,(4,5) highlighting just how aggressive

our patient’s tumor was.

Management of such patients is challenging. Surgery is the management of choice when the tumor can be
removed, but in this case the disease was too advanced for curative resection. Medical options such as
ketoconazole, metyrapone, or etomidate could have been used to help control cortisol levels, but the patient
declined therapy, which limited attempts to stabilize her rapidly worsening condition. Despite
multidisciplinary evaluation, she succumbed to complications of multi-organ dysfunction shortly after

discharge.
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Although our patient passed away before definitive treatment could be given, this case is still worth reporting.
The unusually young age at presentation, the rapid progression, and the severe biochemical abnormalities
expand what is known about the clinical spectrum of this condition. The difficulties we faced including the
tumor being unresectable, the urgent need for medical therapy to control cortisol, and the impact of the
patient’s treatment decisions, offer important lessons for clinicians. Even when outcomes are poor, sharing
these experiences helps raise awareness, encourages earlier recognition, and emphasizes the importance of

timely multidisciplinary management in fulminant Cushing syndrome.

Learning Points

e Ectopic ACTH syndrome should be suspected in patients with rapidly progressive Cushing features and
severe metabolic derangements.

e Profound and simultaneous metabolic disturbances (refractory hypokalemia, severe hyperglycemia,
thyroid suppression) may indicate extreme cortisol excess.

e Large, invasive pancreatic NETs are often unresectable, highlighting the importance of early detection
before vascular encasement occurs.

e Promptinitiation of cortisol-lowering therapy may be lifesaving when surgery is not feasible or delayed,

as uncontrolled hypercortisolism drives morbidity and mortality.
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