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Case
Report

A Case of Recurrent Pneumothorax Associated
with Birt-Hogg-Dubé Syndrome Treated with
Bilateral Simultaneous Surgery and Total
Pleural Covering
Kyoshiro Takegahara, MD,1,2 Naoyuki Yoshino, MD, PhD,1 and Jitsuo Usuda, MD, PhD2

Birt-Hogg-Dubé syndrome is an autosomal dominant genetic disorder characterized by a
triad of skin tumors, renal tumors, and multiple pulmonary cysts. Our patient was a
40-year-old man with a history of recurrent bilateral pneumothorax and a family history
of pneumothorax. The patient visited our department with chest pain and was diagnosed
with left pneumothorax based on a chest X-ray. Thoracic computed tomography (CT)
showed multiple cysts in both lungs. We performed thoracoscopic bilateral bullectomy
with curative intent. Intraoperative observation showed numerous cysts in the lung apex,
interlobular region, and mediastinum. We resected the cysts that we suspected to be responsible for the symptoms and ligated the lesions, and then performed total pleural covering.
After surgery, genetic testing was performed. The result enabled us to diagnose Birt-HoggDubé syndrome in this patient. Although the patient has developed neither recurrent pneumothorax nor any renal tumors, to date, long-term monitoring is necessary.
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Introduction
Birt-Hogg-Dubé syndrome is an autosomal dominant
genetic disorder caused by mutations in the folliculin
(FLCN) gene. It is characterized by a triad of skin tumors,
renal tumors, and multiple pulmonary cysts. This syndrome was first reported as a genetic skin disorder by
Birt, Hogg, and Dubé.1) Subsequently, renal tumors and
multiple pulmonary cysts were also considered to be
part of the clinical picture.2,3) Herein, we report a case of
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Birt-Hogg-Dubé syndrome diagnosed by the presence of
recurrent pneumothorax.

Case Report
The patient was a 40-year-old man with a history of
recurrent pneumothorax (three times in the right and two
times in the left lung). The first pneumothorax had
occurred at the age of 22 years. His mother and maternal
grandmother also had histories of recurrent pneumothorax. The patient visited our department with a chief complaint of chest pain and left pneumothorax was diagnosed
based on a chest X-ray. After placement of a thoracostomy tube, thoracic computed tomography (CT) was
performed and showed multiple cysts measuring 1–3 cm
in diameter mostly in the bilateral mediastinum (Fig. 1).
His air leak persisted after thoracostomy tube placement.
The patient had bilateral asynchronous pneumothorax.
Although the patient visited our department with left
pneumothorax this time, the patient had a history of three
times pneumothorax in the right lung. In addition, the
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Fig. 1 T
 horacic CT was performed and showed multiple cysts measuring 1–3 cm in diameter
mostly in the bilateral mediastinum. CT: computed tomography

patient hoped for the operation of both sides; therefore,
we performed thoracoscopic bilateral bullectomy with
curative intent.
Bilateral thoracoscopic surgery was performed on the
same day using three ports. Intraoperative observation
showed the cysts that had been detected by CT and other
extremely numerous cysts measuring 2–5 mm in the
lung apex, interlobular region, and mediastinum. We
resected as many of the larger cysts as possible and
ligated the lesions. To prevent recurrence, we also performed total pleural covering using polyglycolic acid
sheets and administered fibrinogen solution containing
factor XIII (Fig. 2). Histological examination showed
mild inflammation and fibrotic thickening of the subpleural tissue. There were no specific inflammatory findings or neoplastic changes.
We suspected genetic disorders including Birt-HoggDubé syndrome on the basis of intraoperative findings
and his family history. Genetic testing was performed
after obtaining informed consent from the patient and his
family. The results revealed a cytosine insertion in a C8
tract at nt1782–1789 within exon 11 of the FLCN gene
(c.1285dupC) (Fig. 3). These findings confirmed the
diagnosis of Birt-Hogg-Dubé syndrome. After obtaining
the definitive diagnosis, abdominal contrast-enhanced
CT was performed and showed neither renal nor skin
tumors. Although the patient has got good pulmonary
expansion and remained free of recurrent pneumothorax
(Fig. 3), to date, long-term monitoring of lung and renal
conditions is necessary.
2

Discussion
Birt-Hogg-Dubé syndrome is a genetic disorder first
reported in 1977 by Birt et al.1) They investigated the
families of patients with genetic medullary thyroid cancer and found that one family had an autosomal dominant skin disease characterized by rashes measuring
2–4 mm in diameter on the head and neck and the chest
and back. Histopathological examination of the rash
lesions showed three tumor types: fibrofolliculoma (the
most frequent tumor), trichodiscoma, and acrochordon.
Subsequent studies demonstrated the associations of
Birt-Hogg-Dubé syndrome with a variety of diseases
such as renal tumors, multiple pulmonary cysts, and colorectal polyps.2,3) In 2002, Nickerson et al. identified the
responsible gene and amino-acid sequence. The protein
produced by the gene was named FLCN based on fibrofolliculoma identified in skin lesions.4) This protein can
reportedly suppress cancer progression, such that mutations in the FLCN gene may be involved in the development of a variety of diseases including renal tumors.5,6)
Patients with Birt-Hogg-Dubé syndrome do not always
have all three manifestations. The frequency of occurrence is 23% for skin tumors, 6% for renal tumors, and
97% for multiple pulmonary cysts. The most frequent
manifestation is pneumothorax, of which 86% are recurrent and 76% are bilateral.7) Among the three manifestations, renal tumor is the most important determinant of
survival. In Japan, Kunogi et al. reported that many
patients with Birt-Hogg-Dubé syndrome were diagnosed
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Fig. 2 I ntraoperative observation showed the cysts that had been detected by CT and other extremely
numerous cysts measuring 2–5 mm in the lung apex, interlobular region, and mediastinum.
We resected as many of the larger cysts as possible and ligated the lesions. To prevent recurrence, we also performed total pleural covering using polyglycolic acid sheets and administered fibrinogen solution containing factor XIII. CT: computed tomography

Fig. 3 W
 e show genetic testing and a postoperative chest X-ray image. A cytosine insertion in a C8
tract at nt1782–1789 within exon 11 of the FLCN gene (c.1285dupC). A postoperative chest
X-ray image shows good pulmonary expansion. FLCN: folliculin

by the presence of pneumothorax and may not have had
any other manifestations at the time of diagnosis.7) On
the other hand, Toro et al. conducted a study of a Western
population comprised mainly of Caucasians and reported
the majority of patients with Birt-Hogg-Dubé syndrome
to have been diagnosed by the presence of skin tumors.8)
Our present patient had only pneumothorax although a
few studies in Japan have described cases also presenting with skin or renal tumors.

Since the patient had multiple pulmonary cysts, we
resected as many aerial fistulae and thin-walled cysts as
possible and ligated the lesions, and then performed
pleural covering. Studies have shown that pleural covering is useful for cystic lung diseases such as lung
lymphangioleiomyomatosis.9,10) The frequent sites of
pulmonary cysts in Birt-Hogg-Dubé syndrome are the
intermediate lobe, lingular segment, and inferior lobe,
that is, sites different from those in general spontaneous
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pneumothorax.11) These imaging features along with
information on family history facilitated making the
diagnosis of Birt-Hogg-Dubé syndrome. When this syndrome or other multiple cystic lung diseases are suspected, clinicians should consider total pleural covering
using polyglycolic acid sheets or oxidized regenerated
cellulose meshes, avoidance of unnecessary intraoperative sealing tests to prevent rupture of thin-walled cysts,
and postoperative adhesion therapy.12)
The diagnosis of Birt-Hogg-Dubé syndrome is often
made based on the presence of pneumothorax. However,
it is assumed that most patients with pneumothorax are
likely to undergo surgery without being suspected of
having this syndrome. The diagnosis can thus be easily
overlooked. As in the present case, the diagnosis of BirtHogg-Dubé syndrome can be suggested by imaging
findings, family history, and intraoperative findings. Early
diagnosis is important because it may lead to early renal
tumor treatment. Although our present patient has experienced only recurrent pneumothorax, to date, follow-up
on a regular basis is essential because renal tumors frequently occur in the 40s and 50s.13) It is also important to
recommend FLCN genetic testing for the patient’s
blood-related family members with a history of pneumothorax and to offer follow-up to those in whom the diagnosis can be established.

Conclusion
We have presented a case of recurrent pneumothorax
associated with Birt-Hogg-Dubé syndrome treated with
bilateral simultaneous surgery and total pleural covering.
Clinicians should be aware of this syndrome in the treatment and follow-up of patients with multiple pulmonary
cysts.
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