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BACKGROUND: Bronchopulmonary carcinoids are neuroendocrine tumors. They

can present with Cushing’s syndrome secondary to ectopic adrenocorticotropic

hormone (ACTH) secretion. Curative resection is possible only after adequate

localization of the ectopic source.

OBJECTIVE: To describe a case that illustrates the role of octreotide scanning in the

management of a bronchopulmonary carcinoid.

RESULTS: The use of preoperative and postoperative octreotide scanning aided in

performing a limited resection, thereby preserving the lung parenchyma.

CONCLUSIONS: We propose that octreotide scanning can be a very important and

informative test in the management of carcinoid tumors. In situations when

conventional imaging is not conclusive, octreotide scanning may be of help in

determining the source of ectopic ACTH syndrome. Journal of Hospital Medicine

2006;1:312–316. © 2006 Society of Hospital Medicine.
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Bronchopulmonary carcinoids are relatively rare endocrine tu-
mors. They can present with Cushing’s syndrome secondary to

ectopic adrenocorticotropic hormone (ACTH) secretion. They
were first described in 1957, and by 1990, only 72 cases had been
reported in the literature worldwide.1 The largest series reported
had 7 patients seen over a 16-year period.2 Curative resection is
possible only after adequate localization of the ectopic source. In
this article, we describe a case illustrating the role of octreotide
scanning in the management of bronchopulmonary carcinoid.

Case
A 23-year-old male presented with features of Cushing’s syn-
drome. He had a 2-year history of abdominal striae associated
with progressive fatigue, adiposity, mood swings, a 10-kg weight
gain over 6 months, and recent onset of recurrent stones in his left
kidney. His past medical history was significant for delayed pu-
berty and juvenile rheumatoid arthritis. Family history also was
remarkable for rheumatoid arthritis. Physical examination of the
patient at the time of presentation revealed elevated blood pres-
sure (150-180 mm Hg systolic and 90-120 mm Hg diastolic) and
classic cushingoid features including moon facies and abdominal
and axillary striae.

Blood work performed at this time revealed elevated morning
and afternoon cortisol of 841 and 918 nmol/L (30.5 and 33.3
�g/dL), respectively. Thyroid-stimulating hormone was low at
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0.17 mU/L (normal 0.35-5.5 mU/L), and free tri-
iodothyronine (T3) and thyroxine (T4) were normal.
ACTH was elevated at 70.21 pmol/L (normal 1.98-
11.6 pmol/L). Cortisol levels failed to suppress in
response to our dexamethasone suppression test,
as shown by the absence of suppression of urinary
and serum cortisol despite administration of 0.5 mg
of dexamethasone intramuscularly every 6 hours
for 2 days, followed by high-dose dexamethasone
(2.0 mg) every 6 hours for 2 additional days. The
chest radiograph was normal. Computed tomogra-
phy (CT) could not confirm a mass but suggested a
possible 1.5-cm lesion in the superior segment of
the right lower lobe of the lung. The liver, spleen,
pancreas, kidneys, and adrenals were normal.
There was no lymphadenopathy.

Octreotide scanning was done following intra-
venous administration of indium 111 Octreotide at
a dose of 119 MBq. It showed a solitary focus in the
superior segment of the right lower lobe, confirm-
ing the neuroendocrine nature of the suspicious
lesion initially suspected on CT scan (Fig. 1). No
other foci were found. The patient was diagnosed
with ectopic adrenocorticotropic hormone (ACTH)
secretion secondary to a bronchopulmonary carci-
noid in the superior segment of the right lower lobe.

The patient was brought to the operating room
for resection. Intraoperative bronchoscopy re-
vealed no evidence of endotracheal lesions. At tho-
racotomy the mass was difficult to appreciate on
palpation. On the basis of what preoperative imag-
ing showed, the patient underwent a right lower
lobe superior segmentectomy. Local nodes dis-
sected at the time of the operation were negative for
malignancy. To confirm adequate surgical resec-
tion, postoperative ACTH levels and octreotide
scanning were performed. The ACTH level was 1.21
pmol/L (normal). A second octreotide scan showed
no evidence of residual tumor (Fig. 2). The patient’s
blood pressure normalized, and his cushingoid fea-
tures had declined by his first follow-up visit. The
final pathology confirmed carcinoid tumor, and the
tumor stained with ACTH.

DISCUSSION
Ectopic ACTH secretion is responsible for 10%-15%
of the cases of Cushing’s syndrome.3 Sources of the
ectopic ACTH include small cell carcinoma of the
lung, bronchopulmonary carcinoid, islet cell tu-
mors, medullary carcinoma of the thyroid, and
pheochromocytoma. The diagnosis of Cushing’s
syndrome is established by the nonsuppressibility

of the serum and urinary cortisol levels. The etiol-
ogy may be ACTH dependent (eg, Cushing’s disease
or ectopic ACTH syndrome) or ACTH independent
(eg, adrenal tumor). A pituitary source is usually
excluded by lack of cortisol suppression with high-
dose dexamethasone, which supports a diagnosis of
ectopic ACTH. The CRH-stimulation test can also
be used to differentiate patients with Cushing’s dis-
ease from those with ectopic ACTH secretion. Typ-
ically, 1 �g/kg of intravenous CRH is administered
to the patient, which elicits a rise in plasma ACTH
or cortisol levels in a patient with Cushing’s disease.
However, only 5% of patients with ectopic ACTH
secretion will demonstrate a plasma response,18,19

FIGURE 1. Preoperative nuclear octreotide scan showing area of increased

uptake in the superior segment of the right lower lobe. Arrow indicates location

of tumor.
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thereby helping these 2 groups of patients. Follow-
ing this differentiation, the source of ACTH can
sometimes be located with traditional investiga-
tions including computed tomography of the tho-
rax and abdomen. Finally, some authors have also
advocated the use of bilateral petrosal sinus cathe-
terization for diagnosing Cushing’s syndrome if this
diagnosis remains uncertain. Performed since 1982,
this procedure involves the simultaneous sampling
of petrosal sinuses and peripheral veins for ACTH
levels both prior to and following administration of
CRH. A diagnosis of ectopic ACTH secretion is

strongly suggested by lack of a gradient between
central and peripheral ACTH levels.

Carcinoid tumors account for 5% of lung tu-
mors, and only a minority of these secrete ACTH.
Only 1% of cases of Cushing’s syndrome are ac-
counted for by bronchial carcinoids,4 and as of
2004, only 100 cases had been reviewed in the lit-
erature worldwide.23 Pathologically, carcinoids tu-
mors represent a low-grade neuroendocrine malig-
nancy arising from enterochromaffin or Kulchitsky
cells, which are in the mucosa of the bronchi. There
is a single line of derivation between bronchial car-
cinoid and small cell lung carcinoma, which was
first demonstrated by Arrigoni.5

It is known that most carcinoid and other types
of neuroendocrine tumors express somatostatin re-
ceptors,7,11 and as such, a number of authors have
recently described the ability to localize tumors of
this type with radiolabeled somatostatin ana-
logues.7,11–16 The sensitivity of somatostatin-ana-
logue scanning has been well described in the
workup of gastropancreatic neuroendocrine malig-
nancies.3,17 although some false-positive results do
occur and have been attributed to inflammatory
conditions such as sarcoidosis. Some work has
been documented with this technique in other neu-
roendocrine malignancies.11,14 Specifically, this
technique was used by Rodriguez et al.12 to intra-
operatively scan a patient’s resection bed following
primary removal of a bronchial carcinoid. This scan
was able to identify residual disease despite gross
tumor-free margins of the primary resection spec-
imen and thus enable complete removal of the
disease.

In the past, authors have suggested that soma-
tostatin-analogue scanning is a useful tool in the
localization of ectopic ACTH sources only after tra-
ditional modalities like CT have yielded equivocal
results.3,9,10 Indeed, many studies have demon-
strated the usefulness of octreotide scanning in lo-
calizing tumors with ectopic ACTH secretion. How-
ever, 2 recent studies have raised doubts about the
clinical utility of octreotide scanning.20,21 The study
by Torpy et al. reported a significantly high false-
positive rate with octreotide scans. However, they
also had false positives with conventional imaging
in their series. Perhaps the best synthesis of the
literature on the subject comes from Pacak et al.,
who looked at 17 patients with ectopic ACTH syn-
drome.22 They demonstrated that low-dose oct-
reotide scanning (L-OCT) worked just as well as CT
and better than MRI in visualizing ACTH-secreting

FIGURE 2. Postoperative nuclear octreotide scan showing normal lung

uptake.
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tumors. Moreover, they demonstrated that L-OCT
highlighted involvement of lymph nodes that was
missed by CT and MRI and identified 2 abdominal
lesions missed by conventional imaging. Finally,
high-dose octreotide scanning (H-OCT) was able to
pick up an intrathoracic ACTH-secreting tumor that
was not seen on CT, MRI, or L-OCT. Although in the
article the authors advocated L-OCT as complimen-
tary to CT and MRI, they did acknowledge that it
provided additional diagnostic information, at least
in their series. They advocated the use of all 3
modalities in order to provide the most compre-
hensive information on the location and extent of a
tumor.

In this case report, we document the use of pre-
and postoperative octreotide scanning in a patient
whose CT scan was equivocal and for whom ade-
quate surgical excision of an indistinct lesion was
questionable. The use of octreotide scanning also
permitted a limited resection, allowing preservation
of lung parenchyma. Furthermore, it allowed us to
avoid petrosal sinus catheterization. We propose
that octreotide scanning can be a very important
and informative test in the management of carci-
noid tumors. In situations when conventional im-
aging is not conclusive, octreotide scanning may be
of help in determining the source of ectopic ACTH
syndrome. Certainly, CT scanning, currently the
modality of first choice, is presently more practical
and cost effective. However, octreotide scanning
has been shown to be at least as sensitive in local-
izing ectopic ACTH-secreting tumors and often can
provide additional diagnostic information that can
influence surgical management. Somatostatin-ana-
logue scanning, if performed initially, can guide a
diagnostician about where to perform further im-
aging, so that limited but complete resections of
this rare but curable tumor can be planned. Soma-
tostatin-analogue scanning also may have a role
intraoperatively in ensuring complete resection de-
spite pathologically clear tumor margins of the pri-
mary specimen, as well as an effective modality in
following patients after their primary surgery for
disease recurrence. These points all support the
idea that octreotide scanning should play a vital
and perhaps more central role in the diagnostic
workup for ectopic ACTH-secreting tumors.

CONCLUSIONS
Accurate localization of an ectopic source of ACTH
in Cushing’s syndrome is important for surgical
cure. Octreotide scanning has been shown to be an

excellent modality for both the diagnosis and the
follow-up of neuroendocrine tumors. Although
computed tomography scanning of the chest and
abdomen is currently used as the initial adjuncts in
an attempt to localize such tumors, in the case we
have presented, in which the initial CT scan was
equivocal, subsequent octreotide scanning pro-
vided excellent localization of the ectopic ACTH
source. We also believe that postoperative surveil-
lance with octreotide scanning offers an excellent
means of detecting residual or metastatic tumor.
Indeed, somatostatin-analogue scanning is a very
useful modality for the detection, perioperative
planning, and postoperative follow-up of ectopic
ACTH-secreting tumors and neuroendocrine tu-
mors in general and should be considered in surgi-
cal workups of such malignancies.
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