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Ectopic ACTH Syndrome Caused by
Multifocal Pulmonary Carcinoids with
18F-FDG Uptake: Case Report

18F-FDG Tutan Cok Odakl
Pulmoner Karsinoidlerden Kaynaklanan
Ektopik ACTH Sendromu

ABSTRACT Ectopic ACTH secretion [EAS] and bronchopulmonary carcinoids are both rare dis-
eases, although lung carsinoids account for the most common source of EAS. Surgical resection of
the tumor is selected treatment when the source of EAS could be determined. We report a patient
with signs and symptoms suggestive of hypercortisolism, admitted to hospital with weight gain.
Laboratory tests were in favour of ACTH-dependent Cushing’s syndrome, a normal pituitary MRI
and no central-to-peripheral ACTH gradient in bilateral inferior petrosal sinus sampling are sug-
gested ectopic ACTH secretion. Thoracic CT scan revealed two lesions at the left lung, with 18f-
FDG-uptake at PET scan. The patient was successfully treated with lobectomy and histological
examination confirmed an atypical bronchial carcinoid tumor with positive ACTH immunoreac-
tivity. Although functional imaging modalities that target somatostatin receptors in neuroendocrine
tumours are favourible, FDG-PET imaging may also be a useful and more available tool for evalu-
ation of thoracic carcinoid tumors.

Key Words: Cushing syndrome; carcinoid tumor; positron-emission tomography;
fluorodeoxyglucose F18; ACTH syndrome, ectopic

OZET Bronkopulmoner karsinoid tiimérler, ektopik ACTH saliniminin en sik nedeni olmakla bir-
likte, her ikisi de nadir goriilen hastaliklardir. Ektopik ACTH saliniminin kaynag belirlenebildi-
ginde secilmis tedavi tiimoriin cerrahi olarak ¢ikarilmasidir. Hastaneye kilo artis1 ile bagvuran,
hiperkortizolemi belirti ve bulgular: saptanan bir olgu sunmaktayiz. Laboratuvar bulgular1 ACTH-
bagimli Cushing lehine olan hastada hipofizer MR’1n normal olmasi ve bilateral inferior petrozal
siniis 6rneklemesinde santral-periferik ACTH gradientinin bulunmamas: ektopik ACTH salinimini
diistindiirdii. Toraks BT de sol akcigerde iki adet lezyon saptandi, PET goriintiilemede 18f-FDG tu-
tulumu izlendi. Hasta bagarili bir lobektomi gegirdi ve histolojik inceleme ile ACTH immiinreak-
tivitesi pozitif olan atipik bronsial karsinoid tanis1 kondu. Her ne kadar néroendokrin tiimérlerde
somatostatin reseptdrlerini hedef alan fonksiyonel gériintiilemeler revacta ise de FDG-PET goriin-
tiileme de torasik karsinoid tiimérlerin degerlendirmesinde yararli ve daha kolay ulagilabilir bir
arag olabilir.

Anahtar Kelimeler: Cushing sendromu; karsinoid tiimérii; pozitron emisyon tomografi;
fluorodeoksiglukoz F18; ACTH sendromu, ektopik
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he syndrome of “ectopic ACTH” secretion (EAS), which relates to

sources other than the pituitary or adrenals, is a rare disease.'? In

course of remaining untreated, hypercortisolemia independent of its
cause has significant morbidity and mortality. The lung diseases including
small-cell carcinoma and bronchial carcinoid tumours usually constitute
the most common causes of EAS.?
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Diagnosis of ectopic ACTH syndrome contains
difficulties due to lack of dynamic biochemical tests
and imaging procedures with 100% accuracy.*
Here, we present a 18-year old female with Cush-
ing’s Syndrome (CS) related to EAS from multifo-
cal primary bronchopulmonary carcinoid tumors
(BPCT), diagnosed by 18f-fluorodeoxyglucose (18f-
FDG) PET/CT.

I CASE REPORT

A 18-year old girl was referred to endocrinology
outpatient clinic with rapid weight gain. On phys-
ical examination, she demonstrated, plethoric
moon face, buffalo hump, central obesity, multiple
wide abdominal red striaes and generalized muscle
weakness. Her body mass index was 27 kg/m?. The
remaining physical examination was normal, in-
cluding blood pressure levels. She and her parents
denied exogenous steroid usage.

The overnight 1-mg dexamethasone screening
test for CS yielded a non-suppressible plasma cor-
tisol level of 30.79 pg/dL. She also failed the con-
firmatory low-dose dexamethasone suppression
test with a cortisol level of 32.04 pg/dL after 2 days
of dexamethasone loading. Loss of circadian
rhythm of cortisol secretion was also consisted
with CS. Plasma ACTH levels were measured twice
and found elevated (117 pg/ml and 94 pg/ml re-
spectively), serum potassium level was normal
(4.11 mmol/l). Based to these clinical and labora-
tory findings, diagnosis of ACTH-dependent Cush-
ing’s A high-dose
dexamethasone test (8 mg) (HDDT) showed no

(3

syndrome was done.

i, ==

suppression of the cortisol or ACTH level. Pituitary
magnetic resonance imaging (MRI) showed no di-
rect or indirect signs of the presence of a pituitary
adenoma. In addition, no central-to-peripheral
ACTH gradient was observed in bilateral inferior
petrosal sinus sampling (BIPSS). The computed to-
mography (CT) scan of the thorax revealed two le-
sions, both sized 16 mm in left lung, one in superior
lobe apikoposterior segment, and the second in lin-
gular lobe (Figure 1). At this point, although Gal-
lium-68 Dototate PET-CT scan is the
recommended imaging modality with demon-
strated high sensitivity for identification of neu-
roendocrine tumours, which account for majority
of the ectopic ACTH secreting tumours, we could
perform PET-CT scan with 18f-FDG because of
availableness in our medical center. The lesions
showed uptake (early Standard Up-take Value
(SUV)max 3.5, late SUVmax 6.3) (Figure 2). Based
on these results, the patient underwent to lobec-
tomy. The gross pathological examination demon-
strated nodular solitary lesions measuring
2.2x2x1.5 cm. Microscopically the tumor cells were
consisted of monotonous cells with hypercromatic
nuclei and acidophilic cytoplasm. There were focal
necrotic areas, mitotic figures were recognized in 2
per 2 mm? (10 HPF). Lenfovascular invasion was
present. Immunohistochemistry was positive for
CD 56, ACTH, chromogranin and synaptophysin;
Ki-67 score was 3% (Figure 3).

Postoperatively, her morning cortisol level
was 0.296 pg/dL and ACTH level was 11.28 pg/ml
with hypocortisolism symptoms so steroid replace-

=

¢l

FIGURE 1: Lesions sized 16 mm in left lung, in superior lobe apikoposterior segment (a); and in lingular lobe (b).
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FIGURE 2: Axial images: Lesion -16 mm in diameter- fused FDG-PET/CT [from left to right] at apicoposterior space of left lung superior lobe [SUVmax:3.4] (a);
Axial images: Second lesion-15-17 mm in diameter-fused FDG-PET/CT [from left to right] besides left lung bronchi [SUVmax:3.6] (b); Coronal images: Two seper-
ate lesions fused FDG-PET/CT [from left to right] at left lung superior lobe (c).

FIGURE 3: Tumour cells show immunoreactivity for CD56 (a) synaptophysin (b), ACTH (c) [Immunohistochemical staining, x100]; Proliferative index Ki67 [d]

[Immunohistochemical staining, x400].

ment with prednisolone was started. She is doing
well 2 months after operation and we are waiting
for recovery of her own pituitary-adrenal axis.

DISCUSSION

Endogenous Cushing’s syndrome is an uncommon
disorder affecting two to three persons per 1 mil-
lion people.!

It may result from autonomous adrenal over-
production of cortisol or inappropriate excessive
secretion of ACTH by pituitary corticotroph tu-
mors (Cushing’s disease) or ectopic ACTH pro-
duction, usually from neuroendocrine tumors.?
Here we report a patient with an ectopic ACTH-
secreting primary lung carcinoid tumor who
presented with cushingoid appearance. Bron-
chopulmonary carcinoid tumors represent 1% to
5% of all primary lung tumors, however the inci-
dence of BPCT as cause of Cushing’s syndrome re-
mains variable in the literature, ranging from 1%

to 10%, but these tumours are reported to be the

most common source of ectopic ACTH secretion,
at 25-35%.>7

The majority of patients, with BPCTs, present
insidiously with the symptoms, cough, hemopty-
sis, and pneumonia (classical triad), but a functional
presentation with symptoms related to hormonal
secretion is rare (1-3%).°Our patient didn’t report
any chest symptoms, her cushingoid apperance led
the definition of the tumours. The most common
laboratory findings of ectopic ACTH syndrome;
hypokalemia, hypokalemic alkalosis and extremely
high circulating ACTH concentrations were absent
also in accordance with a series of 10 ECS, authors
report a low hypokalemia incidence as 10%.%° Al-
though the average age at diagnosis of typical lung
carcinoids is 45 years-the same for both sexes-
whereas patients with atypical carsinoids are usu-
ally determined 10 years older and notably more
often develop lymph node metastases, this 18-year
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old young girl could be diagnosed relatively earlier
through the consequences of ectopic ACTH secre-
tion. Most of the atypical carsinoid tumors arise
sporadically in contrast to other lung tumors in-
cluding large-cell- neuroendocrine tumors and
small-cell lung cancers which are related with
smoking.'

Our patient is also non-smoker and to our
knowledge one of the youngest patients in the lit-
erature.

Recognizing Cushing’s syndrome is usually
easier than determining the source when ACTH
oversecretion is subject. There isn’t a dynamic bio-
chemical tests achieves 100% accuracy. Typically,
in EAS, the degree of ACTH hypersecretion and
excretion of urinary free cortisol is much higher
than compared to Cushing’s disease. CRH stimula-
tion usually results in increase in ACTH and corti-
sol levels in Cushing’s disease, but not in EAS. The
HDDT when combined with CRH stimulation test
usually differentiates EAS from Cushing’s disease
reasonably well however as mentioned in previous
reports nearly 25% of patients with EAS have false-
positive responses to dexamethasone and/or CRH
stimulation tests.* BIPSS is considered the gold
standard for differential diagnosis with a sensitivity
of 88-100% and a specificity of 90-100%. Rarely,
false negatives also can occur with BIPSS and are
related to incorrect catheter placement or anom-
alous venous drainage or anatomy.* In our case, dy-
namic biochemical tests and BIPSS were in favour
of EAS.

Localization of these tumors is challenging,
and the optimal imaging approach is not estab-
lished yet. It is recommended to start by imaging
the chest, as most ACTH secreting tumours are lo-
cated there. CT and MRI are anatomical scans that
locate most tumours; however, functional studies
scans may be necessary when faced with no, dou-
ble or more tumours. Octreotide or pentetreotide
scintigraphy or Gallium-68 Dototate PET-CT scan
use tracers to target somatostatin receptors, (SSR
types 2 and 5) which are expressed on the cell-sur-
face of most neuroendocrine tumours. Therefore,
play a major role in detecting these tumours. Some
papers report limited value of 18-FDG PET CT in
detecting neuroendocrine tumours, due to low pro-
liferative activity of these tumours.'"? However
this examination was positive in our case, in ac-
cordance with the findings of Daniels et al who
demonstrated a trend toward higher PET sensitiv-
ity for atypical carcinoid tumors in their cohort."

A multidisciplinary approach is required in
order to diagnose and localise ACTH oversecretion.
Although number of therapeutic options and diag-
nostic procedures are increasing, a personalized ap-
proach may be cost and time effective. The
reported young patient with two atypical lung car-
cinoid tumors secreting ACTH exhibits a demon-
strative profile for this position. Due to rarity of
syndrome, reported case series or shared one cen-
ter experiences are limited, individual case reports
may be helpful in understanding and solving pit-
falls in the full spectrum of disease.
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