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CASE REPORT

Cushing’s syndrome caused by an ACTH-producing large
cell neuroendocrine carcinoma of the gallbladder
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common malignancy of the gastrointestinal tract, with
an incidence of approximately 1.2 cases per 100000 of
the population per year in the United States. Histologi-
Abstract cally, 70% to 90% of cases are adenocarcinomas. Neuro-

. . . . endocrine tumors can also atise de 7ovo in the gallbladder,
Malignancies of the gallbladder, including neuroendo- 1, 5

: o as they can in every organ' ?. However, they are rare
crine tumors, are uncommon, mostly found incidentally . o ’ B,
after cholecystectomy and are frequently asymptom- representing only 0.5% of all gallblaiiilder tumors” and

. . . S
atic in the early stages, but highly fatal. Limited data 0.2 @Of all gaStromtesft_mal Czrcm(nds . i h
is available on adrenocorticotropic hormone (ACTH)- CT;rep Ortda case o lllirll 3 drenocomcogopl? ormone
producing neuroendocrine tumors specifically originat- ¢ )-producing gallbladder neuroendocrine tumor.
ing from the gallbladder. We report the clinical and ¢ have also undertaken a comprehensive search for
radiographic findings, which included positron emission ~ Published cases of neuroendocrine tumors of the
tomography and computed tomography, of a patient gallbladder, with special emphasis of ACTH-production,
with a gallbladder mass who presented with Cush- ~ and present the results.
ing’s syndrome. Subsequently, a diagnosis of ACTH-
producing large cell neuroen'docrir}e carcinoma of Fhe CASE REPORT
gallbladder was made. Despite being rare and having o : : :
a poor prognosis, hormone-producing neuroendocrine A 05 year old Filipino woman with past medical history
tumors should be part of the differential diagnosis in ~ of hypertension, hypetlipidemia, and diabetes mellitus

the approach of patients with Cushing’s syndrome. presented to the hospital with three months progressive
generalized weakness and anorexia. On physical examina-
© 2010 Baishideng. All rights reserved. tion, she displayed proximal muscle weakness, hirsutism,
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Figure 1 F-18 Fluorodeoxyglucose PET/CT Findings in ACTH-producing
gallbladder carcinoma. A: PET image shows a rounded, diffusely hypermetabolic
mass in the gallbladder fossa (arrow), and bilaterally hypermetabolic adrenal
glands (arrowheads); B: CT image shows a corresponding tissue-density mass
within the body of the gallbladder (arrow) and bilaterally prominent adrenal glands
(arrowheads).

a moon face and a buffalo hump. She was admitted to
the medical intensive care unit for severe hypokalemia of
1.8 mmol/L with U-waves on electrocardiogram.

The clinical signs, history of hypertension and diabetes
mellitus, and the laboratory finding of severe hypokalemia
raised the suspicion of Cushing’s syndrome. Additional
tests revealed a high serum ACTH level of 224 pg/mL on
presentation that was not suppressed (20 pg/mL) by ad-
ministration of high-dose dexamethasone intravenously.

A CT scan of the brain, chest, abdomen, and pelvis re-
vealed a large mass within the gallbladder. A PET/CT scan
to look for metastases showed the gallbladder (Figure 1A)
as the only site of malignancy. Bilateral enlarged and mod-
erately hypermetabolic adrenal glands were also noted
(Figure 1B) and appeared to represent adrenal hyperplasia
stimulated by the ectopically produced ACTH. The pitu-
itary gland was normal.

The patient underwent definitive treatment: a chole-
cystectomy and wedge-shaped liver resection were pet-
formed. Perioperatively, stress dose steroids were given
and then reduced after surgery. Immunohistochemical
analysis of the gallbladder tumor revealed expression of
chromogranin and synaptophysin consistent with a neu-
roendoctine tumor. ACTH-stain of the tumor cells was
positive (Figure 2). Normalization of the serum ACTH
level postoperatively to 9 pg/mL suggested the tumor
to be the source of ectopic ACTH-production. Chemo-
therapy was offered because of the risk of metastases,
but the patient declined to undergo this. Two months
later, she returned to the hospital with hepatic metastases
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Figure 2 ACTH-stain of the tumor cells.

with again elevated ACTH level of 647 pg/mL. Arterial
embolization as palliative treatment was performed. The
patient eventually died with active metastatic disease.

DISCUSSION

The National Cancer Institute predicted 9520 new cases
of gallbladder carcinoma and 3340 deaths from this in
the US in 2008. Adenocarcinoma is the most common
gallbladder malignancy. A minority of gallbladder tumors
may exhibit carcinoid features. While carcinoids are well-
differentiated, large cell neuroendocrine carcinomas are
more poorly differentiated, and carry a more serious
prognosis.

The most common symptoms of gallbladder cancer
are right upper quadrant or abdominal pain, anorexia,
nausea and vomiting, thus frequently mimicking chole-
lithiasis or cholecystitis. Often, the disease is asymptomatic
early on, leading many patients ultimately to present
with advanced-stage disease. It has been shown that with
increased use of CT and other imaging techniques, a
preoperative diagnosis may be reached in 75% to 88% of
cases’ .

In general, treatment and prognosis of gallbladder
cancer depends on the disease stage at the time of
diagnosis. Surgery is the only potentially curative treatment
for gallbladder cancer, but only 10% to 30% of patients
are eligible for such potentially curative resection. Five-year
survival rates range from 5% to 12%. The poor prognosis
associated with gallbladder cancer is related to the difficulty
of diagnosis except at an advanced stage of the disease,
which is due, in turn, to both the anatomic position of
the gallbladder, and the relatively low specificity of the
symptoms.

Coates ¢f al” mentioned that a wide variety of tissue
can produce ACTH, and that Cushing’s syndrome caused
by “non-endocrine” organs has been known since 1928.
Most of the tumors causing Cushing’s syndrome are
derived from cells of the diffuse neuroendocrine system.
Hormone production outside the usual tissue of origin
accounted for between 12% and 25% of cases of Cush-
ing’s syndrome, in which small cell carcinomas were the
most commonly recognized tumors.

They described one feature of these highly malignant
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tumors as exhibiting high levels of hormone secretion and
high serum levels of ACTH, with, as a consequence,low
storage of hormones in the tumor cells. Only one of their
18 patients with tumors causing Cushing’s syndrome had
a tumor derived from the gall bladder, which was a highly
aggressive atypical carcinoid. The patient died only one
month after presentation.

We identified a highly aggressive ACTH-producing
gall bladder tumor with positive immunocytochemical
stain of the tumor cells in our patient.

The first two cases of large cell neuroendocrine car-
cinoma of the gallbladder were reported in 2000, Both
cases were found incidentally after cholecystectomy. In
contrast to our patient, neither of these patients had
Cushing’s syndrome or other evidence of an ACTH-
producing tumor. A single case report in 1975 described
an ACTH-secreting anaplastic adenocarcinoma of the
gallbladder in a patient with Cushingoid symptoms.
Histology reported a fibrous, pootly differentiated ana-
plastic adenocarcinoma of the gallbladderm. Large cell
neuroendocrine tumors can also occur in other parts
of the body, including the lungsm, the stomach", the
urinary bladder™” and the uterine cervix''!. In general,
it represents an aggressive tumor type and has a poor
prognosis, similar to that of small cell carcinoma. It is
therapeutically relevant to recognize large cell neuroen-
doctrine carcinomas, since the chemotherapeutic agents
used to treat such tumors differ from those used in ad-
enocarcinomas'”.

In conclusion, neuroendoctine tumots can theore-
tically develop and present de novo in any organ of the
body. They are often found incidentally unless they are
hormone-producing. ACTH-producing neuroendocrine
carcinomas located specifically in the gallbladder are rare
in the literature. In the case of our patient, the findings
on PET/CT supportt this diagnosis, showing malignant
activity within the gallbladder, as well as abnormal
functional activity in the adrenal glands as a consequence
of Cushing’s syndrome. Cushing’s syndrome can therefore
be a sign of the presence of a hormone-producing
neuroendocrine tumor. Although rapid growth and poor
prognosis can be features of those tumors , with the help
of modern immunocytochemical and radiographically
techniques, earlier detection might be possible.
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