
dihydroxypyridine (CDHP) and potassium oxonate at
a fixed molar ratio of 1 : 0.4 : 1.7 Tegafur is a pro-drug of
fluorouracil (5-FU), which is the cytotoxic component
of this combination. CDHP is a potent reversible
inhibitor of dihydropyrimidine dehydrogenase (DPD),
the chief catabolic enzyme of 5-FU. Potassium
oxonate selectively inhibits orotate phosphoribosyl-
transferase, the enzyme responsible for 5-FU activa-
tion in the gastrointestinal tract, thus reducing the
gastrointestinal toxicity of the combination.

S-1 is active against advanced NSCLC.8,9 In the
phase II trial, the overall response rate was 22% and
the median survival was 10 months for previously
untreated NSCLC patients.8 The effectiveness of S-1
for BAC, however, has not been evaluated. Grade 3 or
4 toxicities to S-1 were seen in a relatively low percent-
age of patients: decreased Hb in 1.7%, neutropaenia
in 6.8%, thrombocytopaenia in 1.7%, anorexia in
10.2%, diarrhoea in 8.5%, stomatitis in 1.7% and
malaise in 6.8%.8 In the present patient, no serious
adverse events were observed, but she suffered grade
1 anorexia.

The patient presented here had a partial response
to S-1, resulting in respiratory symptom improvement
and weaning from oxygen supplementation. This is
the first report of successfully treated refractory BAC
with S-1 and suggests that S-1 is an attractive option
for the treatment of advanced BAC.
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ABSTRACT

Large cell neuroendocrine carcinoma (LCNEC) of the
lung is a rare and aggressive tumour with a poor prog-
nosis. Lung cancer metastases to the prostate are also
uncommon, and are usually found incidentally during
autopsy. Most reported primary lung cancers with
prostatic metastases are small cell carcinomas, and
prostatic metastases from LCNEC of the lung have not
been reported previously. This case report describes
a 70-year-old man with LCNEC of the lung and
metastases in the prostate, brain, bone, liver and lymph
nodes.

Key words: large cell neuroendocrine carcinoma, lung
cancer, metastasis, prostate.

Figure 2 CT scan showing improvement in consolida-
tion after four courses of chemotherapy.
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INTRODUCTION

Lung cancer can spread to any organ, but metastases
to the prostate have rarely been reported.1–3 Meta-
static cancer of the prostate occurs mostly by direct
local invasion from adjacent organs such as the
bladder or rectum. Metastatic cancer of the prostate
from a distant primary tumour has most commonly
been associated with lung cancer.1 Of the primary
lung cancers reported as having spread to the pros-
tate, most are small cell carcinomas, with a few
poorly differentiated large cell carcinomas also being
described. There are no previous reports of prostatic
metastases from primary LCNEC of the lung.

CASE REPORT

A 70-year-old man with no previous disease history
presented with difficulty in voiding, dyspnoea on
exertion, a non-productive cough and unintentional
weight loss of 2 kg over the previous 3 months. He
had stopped smoking 25 years previously and had a
10-pack-year smoking history. Physical examination
revealed painless lymphadenopathy in the right
supraclavicular fossa. Laboratory investigations were
normal apart from a raised LDH (1241 U/L). Urinaly-
sis revealed microscopic haematuria. CXR showed a
mass of approximately 7 cm diameter in the left
upper lobe. Chest CT revealed a lung mass with
enlarged bilateral paratracheal, bilateral hilar and
subcarinal lymph nodes (Fig. 1a). Bronchoscopy was
normal. Ultrasonography-guided cervical lymph
node biopsy suggested metastatic carcinoma. Brain
MRI and PET scan were performed for staging. Brain
MRI revealed multiple metastatic nodules. PET
revealed a focal mass with strong FDG uptake in the
left lobe and multiple FDG uptakes in the sternum,
pelvic bones, liver, right cervical, bilateral paratra-
cheal, bilateral hilar and subcarinal lymph nodes, as
well as strong focal uptake in the prostate (Fig. 1b).

Palliative radiotherapy to the brain was performed.
The patient complained of persistent difficulty in
voiding and haematuria. Transurethral resection of
the prostate was performed for symptom control and
the resected tissue showed neuroendocrine features
on light microscopy (Fig. 2a). On immunohisto-

chemistry, the tumour cells showed positive reactions
for synaptophysin, chromogranin A, cytokeratin 7
(CK7) and thyroid transcription factor-1 (Fig. 2b–d).
Immunohistochemical staining for prostate-specific
acid phosphatase (PSAP), P504S/alpha methylacyl
CoA racemase (AMACR), prostate-specific antigen
(PSA), CK20, CD56 and the p63 gene was negative.
These findings were similar to those of the cervical
lymph node biopsy specimen.

One cycle of chemotherapy with paclitaxel was per-
formed, but hypercalcaemia (15.6 mg/dL) developed
and the patient deteriorated and died 6 days later.

DISCUSSION

In 1991, LCNEC of the lung was first proposed as a
fourth type of pulmonary neuroendocrine tumour.4,5

Although LCNEC has been increasingly recognized
in recent years, its incidence remains low. Fernandez
et al. reported that the prevalence of LCNEC in
surgically resected lung cancers was between 2.1%
and 3.5%.6–11 Metastatic cancers in the prostate are
also uncommon, and are usually found incidentally
during autopsy.12,13 Prostatic involvement in meta-
static disease appears to be a late phenomenon.
Most patients with metastatic prostate cancer have
had carcinomatosis or widely disseminated malig-
nancy.1,13 LCNEC is clinically aggressive and has a very
poor prognosis.6–11,14 As a result, it is possible that pro-
static metastases could occur in patients with LCNEC
of the lung.

In this patient, it was difficult to tell if the primary
LCNEC tumour had originated in the lung or the
prostate; however, the evidence would tend to im-
plicate the lung. First, pulmonary neuroendocrine
tumours are more common than prostatic neuroen-
docrine tumours, with prostatic neuroendocrine
carcinomas accounting for 1–5% of all prostate
cancers.15 Although LCNEC of the prostate has been
underdiagnosed, Evans et al. identified only seven
cases of LCNEC occurring in the prostate.16 Second,
prostate cancer can metastasize by direct local
invasion, haematogenous and lymphatic spread. Hae-
matogenous metastases of prostate cancer are fre-
quently to the bone, notably the spine. Bubendorf
et al. reported a gradual decline in the frequency of

Figure 1 (a) Chest CT shows a
tumour mass in the left lingular
segment. (b) PET shows strong focal
uptake in the prostate.
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metastases of prostate cancer from the lumbar to the
cervical spine, suggesting an initial lumbar metastasis
and subsequent upward spread.17 The lung is also a
frequent site of prostate cancer metastases, but lung
involvement is usually associated with large prostatic
cancers.17 Lymphatic spread of prostatic cancer com-
monly involves the obturator node, followed by the
perivesical, hypogastric, iliac, presacral and paraaortic
nodes.18,19 In this patient, we were unable to find any
evidence of prostatic cancer metastases in these sites.
Finally, PSAP and P504S/AMACR are relatively specific
for LCNEC of the prostate,15 and in this patient, immu-
nohistochemical staining for PSAP and P504S/AMACR
was negative.

In conclusion, prostatic metastases from LCNEC of
the lung are associated with widely disseminated
malignancy and rarely occur; however, differentiation
from primary prostate cancer with pulmonary
metastases is required. Diagnostic criteria for LCNEC
and neuroendocrine markers, which clearly identify
the primary site of a metastatic cancer, are required.
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ABSTRACT

A Chinese woman presented with a spontaneous
pneumothorax and a family history suggestive of the
autosomal dominant transmission of pneumothorax.
The patient also had skin fibrofolliculomas and folli-
culin gene deletion, compatible with Birt-Hogg-Dube
(BHD) syndrome. The importance of BHD syndrome
and other familial spontaneous pneumothoraces is
discussed.

Key words: folliculin, pneumothorax, pulmonary cyst.

CASE REPORT

A 57-year-old Chinese woman suffered a spontaneous
pneumothorax in 1997. At video-assisted thoraco-
scopic pleurodesis, multiple cysts 1–4 cm in diameter,
mainly in the lower lobe of the lung, were found.

Chest CT revealed bilateral lung cysts with a periph-
eral and basal distribution (Fig. 1), Catamenial pneu-
mothorax was unlikely as a total hysterectomy and
bilateral salpingo-oophorectomy for endometriosis
had been performed 12 years prior to the initial pneu-
mothorax. There were no clinical features suggestive
of Marfan syndrome or tuberous sclerosis. Her FEV1/
FVC was 1.93 l/2.21 l. = 87%. No cause was found for
her pneumothorax.

There was, however, a strong family history of spon-
taneous pneumothorax, which was suggestive of an
autosomal dominant transmission (Fig. 2).

In 2005 the patient consulted a dermatologist for
assessment of white papules near her nose. Skin
biopsy revealed fibrofolliculomata and BHD syn-
drome was suspected. Ultrasound showed no renal
tumours. Blood DNA analysis showed deletion of
three bases (del AAG) from nucleotides 1522 to 1524
of the folliculin gene which resulted in deletion of a
codon for lysine at position 508 (del K508) in the
encoded mRNA. The same mutation was found in
the patient’s two daughters who also had suffered
pneumothoraces. Such a deletion of folliculin gene,
though not previously reported, is compatible with
BHD syndrome.

DISCUSSION

Birt-Hogg-Dube syndrome is a dominantly
inherited condition characterized by three main
features:
1 Fibrofolliculomata and other less common
benign skin tumours such as trichodiscoma and
acrochordon.1 Fibrofolliculomata are small, non-
itchy white papules found over the face, neck and
upper chest.
2 Multiple lung cysts and spontaneous
pneumothoraces.2

3 Renal tumours, which are typically bilateral and
multiple with mixed histology.3

The majority of patients with BHD syndrome have a
mutation of the folliculin gene.4 Folliculin is strongly
expressed in the lung (in fibroblasts and macro-
phages), skin and kidneys.5 Folliculin may be a
tumour suppressor gene acting through activation
of the mammalian target of rapamycin carcinogenic

Table 1 The molecular basis of inherited spontaneous pneumothorax

Disease Gene(s) and gene product Chromosomal location Potential treatment

Marfan syndrome FBN1 (Fibrillin 1) 15q21.1 Losartan
Homocystinuria CBS (Cystathionine b-synthase) 21q22.3 Pyridoxine
Vascular Ehlers-Danlos syndrome COL3A1 (type 3 collagen) 2q31
Lymphangioleiomyomatosis (LAM) TSC1 (Hamartin) and TSC2 (Tuberin) 9q34,16p13 Sirolimus
a1-antitrypsin deficiency PI (a1-antitrypsin) 14q32.1 a1-antitrypsin
BHD syndrome FLCN or BHD (Folliculin) 17p11.2
Isolated familial spontaneous

pneumothorax
FLCN or BHD (Folliculin) 17p11.2

BHD, Birt-Hogg-Dube.

Case Reports 775

© 2009 The Author
Journal compilation © 2009 Asian Pacific Society of Respirology

Respirology (2009) 14, 767–776

mailto:jhcmd@hanmail.net

