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A Case of Recurrent Spontaneous Pneumothoraxes

Sharon De Cruz, MD

Case Presentation

A 35-year-old previously healthy male presented to the
emergency department. He was in his usual health one day prior
when he developed new onset acute shortness of breath and left
sided chest pain after playing the flute. He reported rest resulted
in some improvement in his symptoms but he continued to be
significantly dyspneic with exertion. He denied fever, chills,
night sweats, nausea, vomiting, radiating chest pain, or
abdominal pain. He was a nonsmoker and denied a history of
asthma. Family history was unremarkable. The patient’s past
medical history was remarkable for spontaneous right sided
pneumothorax that occurred when he was 29 years old, which
was treated with talc pleurodesis. Vital signs were significant
for oxygen saturation of 94%. Physical exam revealed de-
creased breath sounds over the left upper lobe and small, white,
dome-shaped papules over the upper back, face, and posterior
neck. A chest radiograph revealed a moderate sized left
pneumothorax. Computed tomography (CT) of the chest con-
firmed left pneumothorax and showed multiple bilateral basal
predominant lung cysts. Given the patient’s history, physical
exam, and imaging findings, DNA sequencing was performed
to evaluate for mutations in folliculin. This returned positive
and he underwent left upper lobe wedge resection and talc
pleurodesis with resolution of pneumothorax and symptoms.
Screening abdominal CT was negative for renal tumors.

Discussion

Brit-Hogg-Dube syndrome (BHDS) is a rare autosomal domi-
nant monogenic disorder involving the skin, lungs, and kidneys.
It is caused by mutations in the folliculin (FLCN) tumor sup-
pressor gene that codes for the protein folliculin. The true
incidence of BHD is unknown. The BHDS foundation has
knowledge of 616 affected families worldwide.* Although the
penetrance of FLCN mutations is high in the families affected,
clinical manifestations vary broadly. These manifestations are
characterized by benign skin hamartomas, pulmonary cysts,
spontaneous pneumothorax, and renal tumors. Ina 2008 review
by Toro and colleagues that included 89 patients from 51
families, cutaneous lesions were found in 90 percent of patients,
pulmonary cysts in 94 percent, history of pneumothorax in 38
percent, and renal tumors in 30 percent.?

Pathogenesis

In 1977, Arthur R Britt, Georgina R Hogg, and James Dube first
described BHDS in a family of 70 members, with 15 members

who developed fibrofolliculomas, trichodiscomas, and acro-
chordons after the age of 25.% These skin changes were noted
to be inherited in an autosomal dominant way.* The BHDS gene
locus was located in 2001 by Schmidt et al. and Khoo et al®>® to
be on the short arm of chromosome 17. In 2002 Nickerson et
al” linked BHDS to the FLCN gene on chromosome 17 which
codes for the protein folliculin. FLCN was subsequently
reported to be a tumor suppressor gene in 2005 when mutations
were noted to result in premature termination and loss of
function of folliculin.®® Since then, other mutations have been
described.°

Diagnostic Criteria

The diagnosis of BHDS is made based upon the presence of one
or more of the following criteria!:

- Identification of FLCN germline mutation, or

- Two or more fibrofolliculomas or trichodiscomas,
with at least one histologically confirmed
fibrofolliculoma, or

- Multiple bilateral basal predominant lung cysts, with
or without a history of spontaneous pneumothorax,
or

- Multiple bilateral chromophobe renal tumors or
hybrid oncocytic tumors especially in patients with
family history of renal tumors at <50years, or

- A combination of cutaneous, pulmonary, or renal
manifestations above in the patient or family
member

Although genetic testing is positive in 90 percent of cases, in
some patients diagnosis relies upon clinicopathologic findings.

Clinical Manifestations

Pulmonary manifestations: Pulmonary cysts occur in about 67-
90% of BHDS patients and about 40% of patients experience
single or multiple episodes of spontaneous pneumo-
thorax.281213  This high risk of spontaneous pneumothorax
represents a 50-fold increased risk compared to the general
population.’* However, lung function is rarely affected and
patients are usually asymptomatic unless a pneumothorax is
present.! Pulmonary cysts are diagnosed by computed tomo-
graphy (CT), and are typically multiple, bilateral, thin-walled,
irregularly-shaped, and basilar-predominant.*®



Differential diagnosis includes cystic lung diseases such as
Langerhans cell histiocytosis and lymphangioleiomyomatosis
(LAM) anddiseases associated with increased risk of spontane-
ous pneumothorax such as emphysema, Marfan's syndrome,
and chronic obstructive lung disease (COPD).%6-1°

Management of spontaneous pneumothorax in BHDS is similar
to the treatment of pneumothorax of other etiologies. Patients
should be advised to avoid tobacco use and exposure to high
atmospheric pressure. Pleurodesis after first spontaneous
pneumothorax has been suggested by some to decrease pneu-
mothorax recurrence rate.?°

Skin Manifestations

Benign skin lesions occur in approximately 60% to 90% of
patients with BHDS, and typically present in the third or fourth
decade of life. They consist of fibrofolliculomas, which are
most common, trichodiscomas, and acrochordons.®**2! Fibro-
folliculomas are benign yellow or white dome-shaped papules,
2-4mm in size typically located in the retroauricular area, face,
neck, and upper torso.?! Trichodiscomas are believed to be part
of the same morphological spectrum as fibrofolliculomas.?*
Acrochordons are skin tags that are common in the general
population and are characteristic of BHDS.

Differential diagnoses for BHDS-associated skin lesions in-
clude sebaceous hyperplasia and tumors such as fibroadenoma
and basal cell carcinoma.?? The diagnosis of fibrofolliculomas
can be verified histologically by skin biopsies.?®

No curative therapy exists for these benign skin lesions. They
are generally treated for cosmetic reasons with surgical or laser
treatments, with high recurrence rate.?%-242

Renal Manifestations

Renal tumors occur in approximately 14-34% of BHDS
patients.?® Several histologic subtypes of renal cell carcinomas
(RCC) are linked to BHDS, including benign oncocytomas
(5%), chromophobe RCCs (33%), hybrid chromophobe RCC-
oncocytomas (50%), clear cell RCCs (9%), and papillary RCCs.
Patients may present with more than one tumor histology, and
tumors are often bilateral and multiple. RCCs typically develop
in middle-aged patients with mean age 50.7 years.?’?
Symptoms are often nonspecific and include hematuria, flank
pain, and fatigue, and may not occur until disease is advanced.
All BHDS patients should therefore undergo imaging with
abdominal CT or magnetic resonance imaging (MRI). Diag-
nosis of RCC is confirmed on biopsy.

Nephron-sparing surgery is recommended for BHDS-
associated renal tumors that are 3cm or larger, and any
additional intraoperatively detected lesions. Renal preservation
is of paramount importance as BHDS patients are at risk of
developing multiple and bilateral renal tumors requiring
additional surgery and potentially leading to renal insufficiency

and dialysis.?® In patients with small renal tumors (<4cm),
radiofrequency ablation or cryoablation may be offered.*

Prognosis in patients with renal tumors depends on tumor
histology, size, and presence or absence of metastatic spread.
Eighty to eighty-five percent of BHDS renal cancers are slow-
growing with low potential for metastasis. Clear cell histology
RCCs are more aggressive and more likely to metastasize.?
Abdominal imaging to detect tumors early is therefore essential.

Prognosis

The prognosis in BHDS is entirely dependent upon the
penetrance of renal cancer and the histologic type. Deaths from
renal cell carcinoma are uncommon, with the majority of
fatalities occurring due to metastatic clear cell carcinoma.?”3!
Lifelong surveillance for renal cancer is needed in BHDS
patients, however there is no clinical consensus regarding the
optimal surveillance interval. The frequency and type of serial
imaging should be personalized based upon the presence or
absence of renal tumors and the size and growth rate of tumors
that are present.?°

Genetic Screening

Genetic testing should be offered to all at-risk relatives starting
at age 20 to 21 years once a folliculin mutation has been
demonstrated, and carriers of the mutation should be offered
imaging surveillance for renal cancer.?%%2

Figures

Figure 1: Small white dome shaped papules over posterior
neck consistent with fibrofolliculomas



Figure 2: Computed tomography of lungs showing multiple,
bilateral, thin walled, irregular shaped, and basilar predominant
lung cysts
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