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□ CASE REPORT □

Pneumothorax Developing for the First Time in a 73-year-
old Woman Diagnosed with Birt-Hogg-Dubé Syndrome

Makiko Kunogi Okura 1,4, Toshifumi Yae 1, Osamu Nagashima 1, Shu Hirai 2,

Toshio Kumasaka 3,4 and Akihiko Iwase 1

Abstract

Spontaneous pneumothorax in the elderly commonly occurs due to underlying pulmonary diseases, such as

chronic obstructive pulmonary disease, interstitial lung disease, lung cancer, etc. A 73-year-old woman devel-

oped pneumothorax for the first time that was a clinical clue to a diagnosis of Birt-Hogg-Dubé syndrome

(BHDS), an autosomal dominant condition characterized by fibrofolliculomas of the skin, renal tumors and

multiple lung cysts predisposing to pneumothorax. Although BHDS patients frequently develop pneumotho-

rax during their twenties to forties, the present case indicates that BHDS should be considered as an underly-

ing cause of pneumothorax in the elderly with undisclosed BHDS.
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Introduction

Birt-Hogg-Dubé syndrome (BHDS) is an inherited autoso-

mal genodermatosis characterized by fibrofolliculomas of

the skin, renal tumors and multiple lung cysts with or with-

out spontaneous pneumothorax (1). Mutations in the FLCN
gene, which is located on chromosome 17p11.2 and func-

tions as a tumor suppressor gene, have been identified to be

a cause of BHDS (2). Pulmonary cysts are the most com-

mon BHDS manifestation, with more than 80% of BHDS

patients having multiple lung cysts (1). In addition, lung in-

volvement is often the earliest of the three phenotypes of

BHDS (skin, kidneys and lungs) to appear, and pneumotho-

rax has even been reported in a 7-year-old BHDS pa-

tient (1). Zbar et al. reported that age is inversely associated

with pneumothorax and that younger patients (<41 years)

are approximately four times as likely as older patients (>40

years) to have pneumothorax (3). However, the present case

report clearly indicates that BHDS can be the initial cause

of pneumothorax in the elderly.

Case Report

A 73-year-old Japanese woman was referred for the treat-

ment of asymptomatic left pneumothorax observed on a

chest X-ray obtained during a health checkup. She did not

require the insertion of a chest tube since her lung had al-

ready somewhat expanded. She was a never-smoker and had

no previous episodes of pneumothorax. She did not have

any triggering factors for pneumothorax before the health

checkup. Computed tomography (CT) images of the chest

were obtained to determine the underlying disease, which

revealed multiple cysts of irregular shapes and various sizes

located predominantly in the lower medial zones of both

lungs (Fig. 1). The patient’s sister and niece both had a his-

tory of repeated pneumothorax. Multiple papules around the

patient’s nose (Fig. 2) resembled those found on the nape of

her sister’s neck. The patient had noticed these papules

since approximately 30 years of age.

Due to the family history of pneumothorax and papules

and the characteristic radiologic findings on chest CT (4),

we suspected a diagnosis of BHDS. A skin biopsy of the

１Division of Respiratory Medicine, Juntendo Tokyo Koto Geriatric Medical Center, Japan, ２Division of Pathology, Juntendo Tokyo Koto Geriat-

ric Medical Center, Japan, ３Department of Pathology, Japanese Red Cross Medical Center, Japan and ４The Study Group of Pneumothorax and

Cystic Lung Diseases, Japan

Received for publication February 12, 2013; Accepted for publication June 6, 2013

Correspondence to Dr. Makiko Kunogi Okura, komanogi@juntendo.ac.jp



Intern Med 52: 2453-2455, 2013 DOI: 10.2169/internalmedicine.52.0338

2454

Figure　1.　CT of the chest (5-mm section thickness) revealed 
irregularly shaped lung cysts of varied sizes located predomi-
nantly in the bilateral lower medial zone. Images at the level 
of the right atrium (a) and inferior vena cava (b).
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Figure　2.　Facial photograph showing multiple papules 
around the nose (a). Histology of the papules on the right 
cheek showed an increased fibromyxomatous area in the der-
mis (Hematoxylin and Eosin staining, ×5). (Inset: basaloid fol-
licular epidermal hyperplasia surrounded by a fibromyxoma-
tous area, ×20) (b).
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papules on the patient’s right cheek revealed a trichodis-

coma (Fig. 2). Trichodiscomas are hamartomas of the hair

follicle and are considered to be the same as fibrofolliculo-

mas (1). No renal tumors were observed on a subsequent ul-

trasonogram. Written informed consent was obtained for ge-

netic testing of the FLCN gene, which revealed a germline

FLCN mutation in intron 10 in the index case, sister and

niece, i.e., c.1177-5_1177-3delCTC (a splice acceptor site

mutation in intron 10 expected to produce exon 11 skipping

and premature termination of protein synthesis).

Discussion

The present patient presented with the characteristics of

skin lesions and pneumothorax; however, she did not have

renal tumors. Growing evidence indicates that BHDS exhib-

its diverse clinical heterogeneity and is not always associ-

ated with three characteristic phenotypes (involvement of the

skin, kidneys and lungs) (1, 5). A study by Toro et al. found

that 89% (177/198) of patients with BHDS had lung cysts

on chest CT images, while 24% (48/198) had a history of

pneumothorax, with a median age at first occurrence of 38

years (range: 22-71) (6). Pavlovich et al. reported that 34 of

124 individuals (27%) with BHDS had renal tumors (7). A

risk assessment study of BHD patients identified a 50-fold

increase in the risk of spontaneous pneumothorax and a

seven-fold increase in the risk of renal cancer in individuals

with BHD (3). Due to the increased risk of renal cancer,

surveillance for renal tumors is indicated in BHDS patients.

Annual renal MRI and/or ultrasonography have been re-

ported to be the best available surveillance methods (1).

The age-related development of phenotypes has been re-

ported in patients with BHDS (3). Skin papules are usually

thought to develop after 30 years of age, since Birt et al.

found that all patients with fibrofolliculomas were older

than 25 years of age (8), while the incidence of renal tumors

tends to increase after 40 years of age. On the other hand,

pneumothorax frequently occurs in patients younger than 40

years of age. In one study, only 5.0% (6/119) of older pa-

tients (>40 years) had pneumothorax compared with 17.6%

(18/102) of younger patients (<41 years) (3). The present

patient is clinically of interest since she developed spontane-

ous pneumothorax for the first time at 73 years of age.

Various cystic lung diseases must be differentiated from

BHDS. One of the most important diseases is lymphan-

gioleiomyomatosis (LAM), especially in women. Tobino et

al. reported that BHDS can be differentiated from LAM

based on thin-section chest CT images. Multiple, the pres-

ence of irregularly shaped cysts of various sizes with lower

medial lung zone predominance is a characteristic CT find-

ing of BHDS. On the other hand, LAM presents with a

more circular shape, smaller size and equal distribution of
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cysts in all lung fields (9). In the present case, both the pa-

tient’s sister and niece had a history of pneumothorax, and

the typical cystic findings of BHDS were observed on their

chest CT images.

In the elderly population, pneumothorax commonly oc-

curs due to underlying pulmonary diseases. In a study con-

ducted in Scotland, 80% of patients with pneumothorax over

50 years of age had a preexisting lung disease (10). In that

study, chronic obstructive pulmonary disease was cited as

the most common underlying cause; however, numerous

conditions, including interstitial pneumonia, lung cancer, in-

fectious diseases, such as Pneumocystis pneumonia, etc., can

be involved (3). The diagnosis in the present patient, how-

ever, clearly indicates that BHDS can be a cause of pneu-

mothorax in the elderly, even in patients diagnosed for the

first time at an advanced age. Accordingly, evaluating skin

lesions and chest CT findings and carefully interviewing the

patient to record the family history is necessary in order to

confirm the diagnosis and make decisions regarding follow-

up.

The authors state that they have no Conflict of Interest (COI).

Acknowledgement
We thank Kuniaki Seyama, M.D. Associate Professor, Divi-

sion of Respiratory Medicine, Department of Internal Medicine,

Juntendo University Graduate School of Medicine for performing

the FLCN genetic testing and providing a valuable discussion re-

garding the preparation of the manuscript and Phyllis Minick for

her excellent assistance in the review of English.

References

1. Menko FH, van Steensel MA, Giraud S, et al. Birt-Hogg-Dubé

syndrome: diagnosis and management. Lancet Oncol 10: 1199-

1206, 2009.

2. Nickerson ML, Warren MB, Toro JR, et al. Mutations in a novel

gene lead to kidney tumors, lung wall defects, and benign tumors

of the hair follicle in patients with the Birt-Hogg-Dubé syndrome.

Cancer Cell 2: 157-164, 2002.

3. Zbar B, Alvord WG, Glenn G, et al. Risk of renal and colonic

neoplasms and spontaneous pneumothorax in the Birt-Hogg-Dubé

syndrome. Cancer Epidemiol Biomarkers Prev 11: 393-400, 2002.

4. Tobino K, Gunji Y, Kurihara M, et al. Characteristics of pulmo-

nary cysts in Birt-Hogg-Dubé syndrome: thin-section CT findings

of the chest in 12 patients. Eur J Radiol 77: 403-409, 2011.

5. Kunogi M, Kurihara M, Ikegami TS, et al. Clinical and genetic

spectrum of Birt-Hogg-Dubé syndrome patients in whom pneu-

mothorax and/or multiple lung cysts are the presenting feature. J

Med Genet 47: 281-287, 2010.

6. Toro JR, Pautler SE, Stewart L, et al. Lung cysts, spontaneous

pneumothorax, and genetic associations in 89 families with Birt-

Hogg-Dubé syndrome. Am J Respir Crit Care Med 175: 1044-

1053, 2007.

7. Pavlovich CP, Walther MM, Eyler RA, et al. Renal tumors in the

Birt-Hogg-Dubé syndrome. Am J Surg Pathol 26: 1542-1552,

2002.

8. Birt AR, Hogg GR, Dube WJ. Hereditary multiple fibrofolliculo-

mas with trichodiscomas and acrochordons. Arch Dermatol 113:

1674-1677, 1977.

9. Tobino K, Hirai T, Johkoh T, et al. Differentiation between Birt-

Hogg-Dubé syndrome and lymphangioleiomyomatosis: quantita-

tive analysis of pulmonary cysts on computed tomography of the

chest in 66 females. Eur J Radiol 81: 1340-1346, 2012.

10. Primrose WR. Spontaneous pneumothorax: a retrospective review

of aetiology, pathogenesis and management. Scott Med J 29: 15-

20, 1984.

Ⓒ 2013 The Japanese Society of Internal Medicine

http://www.naika.or.jp/imonline/index.html


