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We report a rare synchronous presentation of primary lung

woman was diagnosed with right upper lobe non-small cell lung carcinoma measuring 2.8 ¢cm and a right adrenal

gland mass measuring 3.5 cm, which displayed increased

emission tomography-computed tomography, The adrenal lesion was revealed to be asymptomatic. The patient
underwent right adrenalectomy and histological examination revealed a pheochromocytoma. Ten days later, right

upper lobectomy was performed for lung cancer, This case
of resectable primary lung cancer should be investigated.
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cancer and adrenal pheochromocytoma. A 59-year-old

metabolic activity on F-fluorodeoxyglucose positron

indicates that incidental adrenal lesions found in cases

Introduction

The adrenal gland is a common site of metastasis for
primary lung neoplasms. In autopsies, it has been re-
ported to occur in 18% to 42% of patients'. In cases
of operable lung cancer, the frequency of isolated adre-
nal metastases ranges from 5% to 10% at initial pre-
sentation”, Most adrenal masses are benign in patients
with or without a known mahgnancy5 . In cases of re-
sectable lung cancer and unilateral adrenal mass, 60%
to 74% of the lesions have been demonstrated to be be-

. 1 . . . .
nign 7 The detection of an adrenal mass in imaging
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studies poses a diagnostic dilemma as to whether the
lesion is a metastasis or a benign tumor, Traditionally,
percutaneous needle aspiration biopsy of the adrenal le-
sion has been recommended in such patients to de-
termine further therapeutic options, However, it is po-
tentially dangerous because of procedure-related com-
plications, such as bleeding or pain. Magnetic reso-
nance imaging (MRI) may be a good alternative for dis-
tinguishing between benign and malignant adrenal
masses’, Positron emission tomography-computed to-
mography (PET-CT) has also been shown to be valuable
in the evaluation of adrenal masses’. However, these
methods have a diagnostic limitation due to lack of
pathologic information, Laparoscopy with ultrasonogra-
phy is also thought to be an effective diagnostic and
therapeutic option(’, but due to the invasiveness of the
procedure, it cannot be used in high-risk patients with
underlying illness,

Herein, we report a rare case of synchronously pres-
ent non-small cell lung carcinoma and pheochromocy-

toma, and a review of literature,
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Case Report

A 59-year-old woman was referred to us from the car-
diology division with a radiographic abnormality on her
chest X-ray, She denied any history of respiratory symp-
toms, including coughing, phlegm, dyspnea, chest pain,
and hemoptysis. She is a current smoker who has been
smoking half a pack of cigarettes per day for more than
20 years, She was diagnosed with hypertension 5 years
prior and is currently on antihypertensive medications,
She was otherwise healthy.

Physical examination did not reveal any specific find-
ings in respiratory or non respiratory areas, Routine lab-
oratory studies and blood tests were normal. Chest
X-rays revealed a solitary pulmonary nodule with
ground-glass opacity in the right upper lobe (Figure
1A), with an interval increase in its size compared to
her 3-year-old film., A subsequent chest computed to-
mography (CT) scan revealed a 2,5-cm spiculated nod-
ule with an irregular margin in the upper lobe of the
lung (Figure 1B), The lesion was uncalcified with
non-enhancing features, and no associated evidence of
mediastinal lymphadenopathy, The right adrenal gland
showed a 3.5-cm round mass, which measured 43
Hounstield units (HU) on unenhanced and 125 HU on
enhanced images (data not shown),

Fine-needle aspiration biopsy of the lung nodule re-
vealed non-small cell lung carcinoma. For staging deter-
mination, "“F-fluorodeoxyglucose (°F-FDG) PET-CT was
performed, which displayed a 2.3-cm intense hyper-
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metabolic lesion in the right upper lobe with no meta-
bolic evidence of lymph node metastases. In addition,
focal increased metabolic activity was revealed in the
right adrenal gland (Figure 2). Her blood pressure was
normal (110/70 mm Hg) on admission, She had a S-year
history of hypertension, but no tachypalpitations, head-
ache, flushing, family history of hypertension, or other
endocrine disorders, Twenty-four hour urine samples
demonstrated normal ranges of metanephrine (0.6 mg/
day; normal range, 0-0.8 mg/day) and vanillylmandelic
acid (2.5 mg/day; normal range, 0-8.0 mg/day). Bio-
chemical tests did not reveal any abnormalities related
to other functional endocrine tumors, such as Conn's
syndrome or Cushing's syndrome. Her post-bronchodi-
lator lung function test was normal: forced expiratory
volume in one second (FEV;) of 1.80 L (98% of pre-
dicted wvalue), forced vital capacity (FVC) of 2,57 L
(102% of predicted value), and FEV,/FVC of 70%.
Robotic-assisted laparoscopic right adrenalectomy
was performed, The adrenal gland measured 3.5X1.6
cm, weighed 17 g, and represented a pheochromocyto-
ma, which was a well-circumscribed, reddish-brown
solid 2.5-cm mass that did not invade the surrounding
tissues (Figure 3). Right upper lobectomy was per-
formed by video-assisted thoracoscopic surgery, 10 days
after the adrenalectomy. The lung tumor was found to
be a 2.8%X2.5-cm papillary adenocarcinoma (Figure 4).
The lesion was confined to the lung parenchyma with
clear resection margins and no evidence of tumor in-

volvement in the mediastinal and regional lymph nodes,

Figure 1. (A) Chest radio-
graph revealing focal gro-
und glass opacity in the
right upper lung. (B) Chest
computed tomography dis-
playing a 2 5x1,6-cm no-
dule with a spiculated bor-
der containing a partial
ground glass attenuated
portion in the right upper
lung apical segment,
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Figure 2, 18F—ﬂuorodeoxyglucose (18F—FDG) positron emission tomography-computed tomography scan showing intense
hypermetabolic activity in the right upper lobe (A) and the right adrenal gland (B), which displayed an increased uptake
of ®F-FDG (standardized uptake value, 3.5).

consistent with stage TA disease (pT1bNOMO). Her re-
covery from the operation was uncomplicated, Postop-
eratively, she did not receive chemotherapy or radiation
therapy. Two years postoperatively, there has been no
tumor recurrence in the thorax and abdomen, and the

patient is healthy.

Discussion

Adrenal metastases from lung cancer are a common
occurrence, During the course of primary lung cancer,
the presence of adrenal metastases can have significant
prognostic implications, because surgical resection of

solitary metastases from operable lung cancer might be

expected to improve survival’, Any adrenal mass found
on a preoperative CT scan in a patient with lung cancer
should be biopsied to exclude a benign tumor, If an
adrenal metastasis is found and if the lung lesion is cur-
able (stage I or stage II), resection of the adrenal lesion
is prudent, Thus, it is very important to distinguish be-
tween a benign and a malignant lesion in patients with
a known malignancy, particularly lung cancer”’

In this report, a 59-year-old woman was initially
thought to be a case of primary lung cancer with pre-
sumptive solitary adrenal metastasis, suggesting MI1b
disease. Since most solitary adrenal masses are non-ma-
lignant even in patients with known lung cancer™* | we

thought it may be another type of adrenal disease, such
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Figure 3, Histology of the right adrenal mass, (A) Well-defined nests (Zellballen) are shown bound by a delicate fi-
brovascular stroma (H&E stain, x100). Immunohistochemial staining is positive for synaptophysin (B), chromogranin (C),

and S-100 protein (D) (B-D, x100),

Figure 4, Lung tumor is revealed to be a papillary ad-
enocarcinoma (H&E stain, x200),
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as an adenoma or a functional endocrine tumor, As she
had never experienced any episodes associated with
catecholamine excess, we tried to perform aspiration cy-
tology on the adrenal lesion, but the sample was unsat-
isfactory to make a definitive diagnosis. We did not per-
form further aspiration because of the possibility of sig-
nificant morbidity and other complications, such as
pneumothorax, infection, and hemorrhage, that have
been reported in 8-13% of these patients'’, Adrenal bi-
opsy is often performed to rule out metastatic disease
of the gland, but can be life-threatening as it can evoke
an adrenergic storm in the case of pheochromocyto-
ma'', Although we did not know the exact pathology
of the adrenal lesion, we decided to surgically remove

the lung and adrenal mass, because surgical delay in
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lung cancer could influence prognosis. Unfortunately,
there are currently no confirmatory diagnostic modal-
ities to distinguish benign from malignant adrenal
masses, Burt et al.’ reported that the specificity of MRI
in predicting a metastatic lesion was 24%, and the
false-positive was 67%, More recently, Schwartz et al,”
found that in cases with lung cancer and synchronous
adrenal masses, a chemical shift MRI technique showed
96% sensitivity and 100% specificity in diagnosing adre-
nal adenomas; therefore, it could obviate the need for
needle biopsy in 55% of the cases. These data suggest
that for evaluating adrenal masses, MRI may be helpful
in diagnosing benign rather than malignant lesions.
Metser et al.” showed that a cutoff standardized uptake
value (SUV) of 3.1 for "F-FDG PET-CT resulted in a
sensitivity of 98.5% and specificity of 92% in differ-
entiating all adenomas from malignant lesions. The
PET-CT of this patient showed increased uptake of
“F-FDG (SUV, 3.5) in the adrenal mass, Increased
E-FDG uptake has been seen in pheochromocytoma
and some adenomas, though the reason for it is not
fully understood. It is suggested that the functional sta-
tus of the lesions may affect the intensity of uptake,
with an increased ""F-FDG uptake in functional adrenal
masses'”, Thus, we performed right adrenalectomy prior
to right upper lobectomy.

In cases of lung cancer with a synchronous adrenal
mass, the adrenal lesion could be an adenoma, meta-
stasis, pheochromocytoma, paraganglioma, or another
type of endocrine tumor, Very rarely, it could be a
pheochromocytoma infiltrated with metastatic lung can-
cer cells”, Moreover, pheochromocytoma is a rare cat-
echolamine-secreting neuroendocrine neoplasm  origi-
nating from the chromaffin cells of the adrenal medulla
with an annual incidence of about 2-8 per million peo-
pleM, It is important to exclude synchronous functional
adrenal tumors prior to adrenalectomy because of the
rare possibility of simultaneous lung cancer and pheo-
chromocytomals, Biochemical testing before the biopsy
of adrenal masses is also critical to exclude a catechol-
amine-secreting tumor because of serious potential op-

erative complications. As the biochemical tests were

within the normal ranges before surgery, the adrenal le-
sion of this patient is possibly a silent- or an early-stage
pheochromocytoma. Additionally, her hypertension did
not return to normal after the operation, and therefore,
was not considered to be associated with the pheochro-
mocytoma, She continues to be in good health, 2 years
after the operations,

In conclusion, we report the successful treatment of
a 59-year-old woman with a rare synchronous pre-
sentation of an early-stage non-small cell lung carcino-
ma and a right silent pheochromocytoma. In our opin-
ion, the surgeries for both lung cancer and pheochro-
mocytoma  significantly improved her prognosis. This
case illustrates that all synchronous adrenal masses that
are displayed incidentally in cases of primary lung can-

cer should be investigated,
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