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irt-Hogg-Dubé syndrome is a rare
autosomal-dominant inherited
disorder characterized by the
presence of firm facial papules

that on biopsy are shown to represent fibro-
folliculomas [1–3]. Patients with Birt-Hogg-
Dubé syndrome have a high predisposition to
malignant renal tumors, which are often bilat-
eral and multifocal [2–4]. Several studies
have shown that the prevalence of bullous
emphysema, thin-walled cysts, and spontane-
ous pneumothorax is increased in these pa-
tients [2, 3, 5]. The description of the pulmo-
nary complications has been limited to
radiographs and published in the dermato-
logic literature [2, 3, 5].

We report the radiographic and high-reso-
lution CT findings in a 54-year-old woman
with Birt-Hogg-Dubé syndrome and history
of renal cell carcinoma. The pulmonary ab-
normalities consisted of multiple thin-walled
cysts measuring 1–5.5 cm in diameter and in-
volving mainly the lower lobes.

Case Report
A 54-year-old woman presented with an ep-

isode of sudden onset of chest pain during air
travel. Chest radiography showed multiple fo-
cal radiolucent areas along the left heart border
and at the right costophrenic angle. There was
no pneumothorax. High-resolution CT of the
chest, performed on an 8-MDCT scanner using
a 1.3-mm collimation and a high-resolution
(bone) reconstruction algorithm confirmed the
presence of multiple pulmonary cysts, most nu-
merous at the lung bases. The pulmonary cysts
were sharply marginated air-containing lesions
with walls 2 mm or less thick and measuring
1–5.5 cm in diameter [6]. The largest one was
seen adjacent to the pericardium in the right
lower lobe, measuring 5.5 × 5.4 cm in diameter
(Fig. 1). Several cysts measuring 1–5 cm in di-
ameter were present in the lingula and left
lower lobe. Only a few cysts measuring

1–1.5 cm in diameter were seen in the upper
lobes (Fig. 1). No other abnormality was seen.

The air-containing lesions were classified
as cysts instead of bullae because, by defini-
tion, bullae are associated with emphysema
and typically involve mainly the peripheral
regions of the upper lobes [6]. The patient had
only 1 pack-year smoking history and had
stopped smoking cigarettes 34 years before
the current presentation. The lung paren-
chyma between the cysts appeared normal on
CT, and her pulmonary function test results
including static lung volumes, expiratory
flows, and carbon monoxide diffusing capac-
ity were normal.

The patient had a 5-year history of multiple
skin papules, which on skin biopsy were
shown to be fibrofolliculomas. She had un-
dergone right radical nephrectomy for renal
cell carcinoma 27 years previously. Her fam-
ily medical history revealed several relatives
with a clinical diagnosis of Birt-Hogg-Dubé
syndrome. Two of the relatives had previous
kidney tumors.

Physical examination performed by a der-
matologist showed typical cutaneous mani-
festations of Birt-Hogg-Dubé syndrome, in-
cluding almost 100 small papules distributed
in her face, neck, and trunk. Biopsy of a ret-
roauricular papule showed perifollicular fi-
brosis, consistent with histologic diagnosis of
fibrofolliculoma. Follow-up sonography ex-
aminations of the native kidney have not
shown additional renal lesions, and no evi-
dence of recurrence has been visualized in the
renal bed on the right side.

Discussion
In 1977, Birt, Hogg, and Dubé reported a

kindred study of 70 members of three gener-
ations, 15 of whom exhibited multiple small
skin-colored to grayish-white dome-shaped
papules distributed over the face, neck, and
upper trunk. Histologic analysis revealed fi-
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brofolliculomas, trichodiscomas, and acro-
chordons [1]. The triad of lesions, inherited
as an autosomal-dominant trait, was named
“Birt-Hogg-Dubé syndrome.” Several stud-
ies since then have shown that all these pa-
tients have skin fibrofolliculomas but that
trichodiscomas and acrochordons are less
common [2–5].

Recently, the gene mutation responsible
for the development of the disease was iden-
tified. The gene locus is localized within
chromosome 17p11.2, in an unstable ge-
nomic region that is associated with a number
of diseases [2, 7]. Papules, varying in number
from a few to several hundred, with a histo-
logical diagnosis of fibrofolliculoma, are the
hallmark of the syndrome [1, 2]. They are as-
ymptomatic and develop during the third or
fourth decades of life, increasing in number
and size as patients grow older.

Patients with Birt-Hogg-Dubé syndrome
are at increased risk for developing different
types of renal tumors [2–4, 8, 9], ranging
from benign oncocytomas to malignant re-
nal carcinomas. Familial kidney tumors are
often bilateral and multifocal and are usu-
ally asymptomatic in the initial stages. It is
therefore recommended that affected pa-
tients and family members undergo abdom-
inal CT and renal sonography screening for
renal cancer [3, 4, 8, 9]. Other systemic con-
ditions associated with Birt-Hogg-Dubé
syndrome include colonic polyposis and
ophthalmologic disorders, such as progres-
sive flecked chorioretinopathy and chori-
oretinal scars [7].

The presence of lung cysts in association
with Birt-Hogg-Dubé syndrome was first de-
scribed by Toro et al. [3] in 1999 in a study of
152 individuals from 49 families with famil-

ial renal neoplasms syndromes. Among these
patients, three of the 13 who had Birt-Hogg-
Dubé syndrome exhibited pulmonary cysts,
and one of these three patients developed
pneumothorax [3]. A few additional cases of
lung cysts and spontaneous pneumothorax
have since been reported in the literature [2, 5,
7–9]. Bullous emphysema has also been de-
scribed [2, 7]. The increased frequency of re-
ports on pulmonary cystic abnormalities in
these patients strongly suggests that they are
manifestations of Birt-Hogg-Dubé syndrome
rather than chance associations.

The incidence of Birt-Hogg-Dubé syn-
drome is unknown. Prognosis depends on as-
sociated comorbid factors, particularly renal
cell carcinoma, because the typical dermato-
logic lesions are benign, causing only cos-
metic concerns. Given its autosomal-domi-
nant trait, genetic counseling is advised.

A B

C

Fig. 1—54-year-old woman with Birt-Hogg-Dubé syndrome.
A, High-resolution CT image at level of upper lobes shows two small thin-walled 
cysts (arrows). Intervening lung parenchyma appears normal.
B, CT image at level of lower lobes shows multiple cysts of varying sizes (arrows), 
largest of which is seen adjacent to pericardium in right lower lobe.
C, Coronal image reconstruction shows large cystic air spaces adjacent to pericardium 
in right lower lobe and lingula and a few smaller cysts (arrows), mainly in left lung.
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Birt-Hogg-Dubé syndrome needs to be dis-
tinguished from more common conditions as-
sociated with multiple pulmonary cysts such
as lymphangioleiomyomatosis, Langerhans
cell histiocytosis, lymphocytic interstitial
pneumonitis, and Pneumocystis carinii pneu-
monia. The distribution and the large size of
some of the cysts seen in the current case al-
low ready distinction from lymphangiolei-
omyomatosis, which is characterized by the
presence of thin-walled, typically round,
cysts in a diffuse distribution throughout the
lungs. The findings are also distinct from
those of Langerhans cell histiocytosis, which
typically presents with cysts and nodules and
spares the lung bases. The absence of other
parenchymal abnormalities such as ground-
glass attenuation and small nodules and the
lack of clinical history of an underlying im-
munologic process, such as Sjögren’s syn-
drome, rule out the possibility of lymphocytic
interstitial pneumonitis, and clinical history
rules out previous P. carinii pneumonia.

In summary, we describe a case of Birt-
Hogg-Dubé syndrome associated with thin-
walled pulmonary cysts, an association not
previously reported in the radiologic litera-
ture. Radiologists, as well clinicians, must
be able to recognize this syndrome and be
aware of its associated findings and potential
complications.
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