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Introduction

Spontaneous pneumothorax may occur in association with 
various diseases of the lung. Several uncommon pulmonary 
conditions are frequently associated with pneumothorax, 
such as lymphangioleiomyomatosis (LAM) and pulmonary 
Langerhans’ cell histiocytosis (PLCH). On the other hand, 
there are common systemic diseases that are infrequently 
or rarely associated with pneumothorax. Examples of the 
latter group include: anti-neutrophil cytoplasmic antibody  
(ANCA)-associated vasculitis, systemic lupus erythematosis 
(SLE), rheumatoid arthritis and related conditions, 
scleroderma, dermatomyosit is ,  and inflammatory 
bowel disease. Finally, extremely rare conditions such 
as Birt-Hogg-Dube syndrome have an association with 
pneumothorax. This chapter will provide a review of the 
evaluation and management of patients with these unusual 
causes of pneumothorax.

Lymphangioleiomyomatosis (LAM)

LAM is a rare disease that is associated with cystic lung 
disease, angiomyolipomas, and obstruction of the lymphatic 
system (1-3). Currently thought to be a neoplastic disorder (4),  
the condition has a marked female predominance. LAM is 
related in pathophysiology and clinical presentation to the 
Tuberous Sclerosis Complex (TSC) syndrome. TSC differs 
from LAM in that TSC is an autosomal dominant genetic 
disorder associated with neoplastic lesions in multiple 
organs including angiomyolipomas and angiofibromas (5).  
The first reported case of LAM was a patient with bilateral 
spontaneous (6). Pneumothorax has been reported to 
precede the diagnosis of LAM in 82% of patients who 
have had at least one pneumothorax (7). Pneumothorax is 
the second most common clinical feature of LAM, after 
dyspnea (8). On average, patients with LAM have a lifetime 
incidence of 3.5 episodes of pneumothorax (7).
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In patients with LAM, foci of smooth muscle cells, 
known as LAM cells, infiltrate the lung parenchyma as 
well as associated lymphatics and blood vessels, and are 
associated with the macroscopic cystic lesions (Figure 1). 
All LAM cells stain positively for smooth muscle actin, 
vimentin, and desmin (1). LAM cells frequently stain 
positively with the monoclonal antibody HMB-45, which 
targets premelanosomal protein gp-100 (9). The HMB-45 
stain is useful diagnostically in patients being evaluated for 
LAM, because other smooth muscle cells within the lung do 
not stain with this agent. LAM cells also may have estrogen 
and progesterone receptors present, which is a finding not 
seen in normal lung tissue (10).

The pathologic changes that are present in the lungs 
of patients with LAM provide insight concerning the 
mechanism by which pneumothorax occurs. Large, cystic 
airspaces are demonstrated within the lung parenchyma 
which would lead to pneumothorax upon rupture. Theories 
for the development of the cystic air spaces have included 
obstruction of conducting bronchi by LAM cells, or 
destruction of the supporting interstitial matrix by enzymes 
elaborated by LAM cells (11). Cysts involving the pleural 
surface are common, and their rupture into the pleural 
space would lead to pneumothorax (11).

The macroscopic cystic lesions which are seen in 
pathological sections of the lung in patients with LAM are 
associated with abnormalities seen in such patients on chest 
radiography and in computed tomography (CT) scans of 
the chest. Patients with LAM tend to have increased lung 
volumes compared to normal on routine chest radiography, 
a finding which distinguishes LAM from other interstitial 
pneumonitides. Patients often have reticulonodular interstitial 
infiltrates that are symmetric and diffuse. Cystic changes 
are present in patients with advanced disease (Figure 2).  
Pneumothorax may be visible in the appropriate patient 
context. CT scan of the chest demonstrates cysts of the lung 
which are round, thin-walled, and bilateral (Figure 3). Other 
CT findings include ground glass opacities, mediastinal 
adenopathy, and pleural effusions (12).

Patients with TSC have inactivating mutations in either 
of two genetic loci, TSC1 on chromosome 9q34 (13) or 
TSC2 on chromosome 16p13 (14). These loci code for 
the cell growth regulating proteins hamartin and tuberin, 
respectively. The loss or inactivation of these two proteins 
results in inappropriate cell growth with dysregulated 
protein synthesis and cellular motility (15). Research has 
suggested that patients with LAM may have an acquired 
disorder which may affect the synthesis, structure, or 

Figure 1 Lymphangioleimyomatosis (LAM). Smooth muscle cells 
infiltrate the lung parenchyma, blood vessels, and lymphatics. 
Hematoxylin and Eosin.

Figure 3  Lymphangioleiomyomatosis (LAM). Computed 
tomography (CT) scan demonstrating cystic lesions.

Figure 2 Lymphangioleiomyomatosis (LAM). Chest radiograph 
demonstrating cystic lesions.
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function of these proteins. Preliminary work by Carsillo and 
colleagues suggests that at least some patients with LAM 
have TSC2 mutations in lung and kidney tissue affected 
by the disease process in LAM (16). This same work 
demonstrated that the specific mutations identified were 
conserved within individuals, suggesting that the LAM cells 
represent a clonal, neoplastic cell cluster. The concept that 
LAM is a neoplastic disorder is further supported by the 
fact that recurrence of LAM in lung transplant recipients 
has been demonstrated to be due to a recipient clone of 
LAM cells in two cases (17,18).

Much of the data concerning the epidemiology of LAM 
and associated pneumothorax is derived from case series. 
The incidence of pneumothorax in LAM is very high, with 
reported rates between 39-76%. Early work by Corrin and 
colleagues reviewed a small group of 28 patients (including 
23 previously unreported cases) and demonstrated an 
incidence of pneumothorax of 43% (19). Taylor and 
associates conducted a retrospective review of the clinical 
course of 32 patients with LAM followed for an average of 
8.5 years at two centers, and found that the pneumothorax 
incidence in their series was 53% at the time of onset of 
disease, and that 81% of the patients suffered pneumothorax 
during the follow-up period (20). Kitaichi and coworkers 
studied 46 patients from Japan, Korea, and Taiwan, finding 
an incidence of pneumothorax of 39% (12). A group at 
the National Institutes of Health prospectively evaluated 
35 women with LAM, finding a pneumothorax incidence 
of 69% (21). The highest incidence in any case series was 
reported by Oh and coworkers in Korea who studied 21 
patients finding a pneumothorax incidence of 76% (22). 
Pneumothorax rates from case series in France (46%) and 
the United Kingdom (60%) have also been high (8,23). 
The largest series is that derived from the National Heart, 
Lung, and Blood Institute’s LAM registry demonstrating an 
incidence of 56% in 230 patients (24).

A striking clinical feature of LAM is that patients have 
a very high recurrence rate of pneumothorax. In a study 
of 193 patients who enrolled in the LAM Foundation 
data base, who had a history of pneumothorax, and who 
provided complete information, 140 patients (73%) had 
recurrent pneumothorax (7). The recurrence was ipsilateral 
in 71% and contralateral in74% of patients. Among patients 
having recurrent pneumothorax, the average number of 
pneumothoraces was 4.5.

There have been case reports of the occurrence of 
bilateral pneumothorax in patients with LAM. The first 
case reported was a patient who presented with bilateral 

pneumothorax (6). Numerous other cases have been 
reported since that time (25-29). In their review of the LAM 
Foundation registry, Almoosa and colleagues found that 8 of 
193 patients (4%) had suffered bilateral pneumothoraces (7). 
This complication may have life-threatening implications, 
as tension pneumothorax has been described (25).

The best data concerning treatment of pneumothorax 
in LAM is presented in the retrospective review of the 
LAM Foundation registry by Almoosa and colleagues (7). 
Of 676 reported instances of pneumothorax, 117 were 
observed, simple aspiration was performed in 39, small-
bore chest tubes placed in 42, tube thoracostomy was 
performed in 481, chemical pleurodesis was performed in 
209, and surgery in 191. The most common pleurodesis 
agent used was talc. Recurrence occurred frequently in 
conservatively managed patients (66%), but less commonly 
in those patients treated with chemical pleurodesis (27%) 
or surgical pleurodesis (32%). Patients who had been 
treated with pleurodesis and subsequently received lung 
transplantation were more likely (29% vs. 3%) to have 
bleeding complications during surgery. In a smaller 
group of patients, Johnson and Tattersfield examined 
pneumothorax treatment outcomes (23). Thirty patients 
had 83 pneumothoraces. Fifty-two pneumothorax episodes 
were treated “non-surgically” (observation, aspiration, tube 
thoracostomy) with a recurrence rate of 62%. Thirty-one 
pneumothorax episodes were treated “surgically” (pleural 
abrasion, pleurodesis, pleurectomy, thoroscopic pleurodesis, 
bullectomy plus pleurodesis) with a recurrence rate of 
12.9%. Although expert consensus is that patients with an 
initial secondary spontaneous pneumothorax should be 
aggressively managed (30), surveys of patients with LAM 
suggest that such patients prefer conservative management 
in lieu of pleurodesis for an initial pneumothorax (31). Only 
25% of LAM patients responding to a survey thought that 
pleurodesis for an initial pneumothorax was appropriate, 
whereas 60% would accept pleurodesis for recurrent 
episodes (31).

Because of the frequent occurrence of pneumothorax 
in LAM, concerns have been raised about the advisability 
of air travel for these patients. This concern stems from 
knowledge of Boyle’s Law, which predicts the increase in 
volume of a fixed quantity of gas under the circumstances 
of decreasing pressure. Should the volume of a cyst in the 
lung expand under the conditions of decreased ambient 
pressure in an aircraft cabin, then rupture of the cyst and 
pneumothorax may be likely to occur. Survey data from  
327 patients with LAM has indicated that 35% of patients 
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report being advised by their physicians not to travel by air (32).  
The same survey reports eight confirmed episodes of 
pneumothorax among 454 flights taken by 276 women (32).  
From a population of 281 patients with LAM, Taveira-
DaSilva and co-workers found that LAM patients have a risk 
of pneumothorax of 1.1 for every 100 flights (33). Given the 
potential catastrophic consequences of pneumothorax and 
the limited ability to diagnose and treat this problem during 
a commercial aircraft flight, this author would caution most 
LAM patients to avoid air travel.

Concerns exist that LAM patients may have poor 
pregnancy outcomes and that their condition may be 
worsened by pregnancy (1,11). Case series describe the 
occurrence of pneumothorax during pregnancy raising 
suspicion that pregnancy may predispose to this problem 
(22,23). In each series, three patients had pneumothoraces 
while pregnant. Cohen and co-workers obtained survey 
data from 328 patients with LAM (34). Of the 328 women,  
123 (37.3%) had never been pregnant, with over half 
avoiding pregnancy at least in part because of medical 
concerns. Most of the remaining patients (178 out of 205)  
had pregnancies before the diagnosis of LAM and had 
generally good pregnancy outcomes. However, five percent 
of this group had suffered pneumothorax during their 
pregnancy possibly suggesting that LAM was already 
present. Pneumothorax rates were high in patients who 
were diagnosed with LAM prior to pregnancy (four 
pneumothoraces among 15 pregnancies) or who had LAM 
diagnosed concurrently with pregnancy (10 pneumothoraces 
among 15 pregnancies). Although the relationship between 
LAM and pneumothorax during pregnancy has not 
been systematically studied, it seems prudent to counsel 
patients with LAM that they may be at increased risk of 
pneumothorax during pregnancy.

Treatment of patients with LAM who present with a 
pneumothorax should include either tube thoracostomy 
with pleurodesis or a surgical approach with mechanical or 
chemical pleurodesis to prevent recurrence. Observation 
alone, or tube thoracostomy without chemical pleurodesis, 
are associated with higher pneumothorax recurrence 
rates than more aggressive approaches. Patients should be 
advised of the risks associated with air travel and pregnancy. 
A discussion of systemic treatment for LAM is beyond the 
scope of this chapter. Progesterone has been shown to be 
ineffective in treating LAM (35). Lung transplantation 
has been performed in patients with LAM with survival 
rates equal to, or better than, other disease states (1). 
Clinical trials are underway with novel agents targeting the 

pathophysiologic basis for the disease (1,3).

PLCH

PLCH is a rare disease that is also referred to as 
Histiocytosis X and Eosinophilic Granuloma. This 
condition represents one of a group of disorders generally 
referred to as Langerhans cell histiocytosis which range 
in severity from isolated lesions of the bone (unifocal 
Langerhans cell histiocytosis) to disseminated multi-system  
disease (36). Generally considered to be a disease of 
smokers, there have been occasional reports of patients 
developing the condition who do not smoke cigarettes (37). 
PLCH occurs most frequently in persons who are white 
and between the third and fifth decades of life (37,38). 
Approximately 5% of patients who have interstitial lung 
disease and who have a diagnosis made by biopsy have 
PLCH, according to one large series (39). However, in 
many patients the diagnosis is made clinically without a 
biopsy being obtained (40,41). Recently this condition has 
recently been extensively reviewed (37,40,41).

The link between smoking and PLCH is particularly 
strong (37,40,41). This author and others have often noted 
that patients with PLCH are especially heavy smokers 
who usually have trouble quitting (40). Zeid and Muller 
demonstrated in an experimental model that mice with 
passive exposure to cigarette smoke had a 20-fold increase 
in Langerhans dendritic cells (42). The mice also developed 
interstitial peribronchial granuloma. Cessation of the 
exposure led to a decrement in the number of Langerhans 
cells and granuloma, although some inflammatory changes 
persisted. Because systemic multi-organ Langerhans’ 
cell histiocytosis appears to be a clonal and potentially 
neoplastic process, Yousem and co-workers investigated 
the clonality of lesions associated with PLCH (43). These 
investigators report that the lesions of PLCH represent a 
non-clonal proliferation of Langerhans’ cells and therefore 
may represent a reactive process to cigarette smoking. 
Bernstrand and associates described two individuals who 
were diagnosed with Langerhans’ cell histiocytosis as 
children (44). In each case, the pulmonary manifestations 
did not occur until adulthood after the individuals had been 
smoking for 3 years. Investigations conducted by a group 
at the National Institutes of Health using bronchoalveolar 
lavage in small groups of smoking and non-smoking 
subjects revealed that smokers had an increase in the 
population of airways Langerhans’ cells compared to  
non-smokers (45). Pathologic lesions other than PLCH 
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The lungs of patients with less advanced manifestations 
of PLCH demonstrate surface cystic structures and 
nodules upon gross examination, while more advanced 
cases are characterized by hyperinflation and prominent 
cystic changes (50,51). There is a tendency for greater 
involvement of the upper lobes. Histologic sections 
demonstrate loosely formed granulomatous nodules 
associated with airways (Figure 4). The nodules are formed 
by a variety of inflammatory cells to include Langerhans’ 
cells. In more advanced disease, cystic lesions and fibrotic 
scars are seen (50-52). Immunohistochemical staining 
demonstrates the cell surface antigens S-100 and CD1a 
on the Langerhans’ cells (52). The mere presence of 
Langerhans’ cells on histopathologic section is not alone 
sufficient for the diagnosis as they may be present in other 
disease states (53,54). The appropriate pattern of pathologic 
change must be observed in addition to the presence 
of Langerhans’ cells for the diagnosis of PLCH to be 
confirmed.

Chest radiographs in patients with PLCH reveal diffuse 
reticulonodular infiltrates that are symmetric (Figure 5). 
The lung bases may be spared, and cystic changes may be 
present (55). Unlike other interstitial pneumonitides, the 
lung volumes may be normal or increased (55,56). High 
resolution CT scan (HRCT) is very useful in the evaluation 
of PLCH. HRCT commonly demonstrates nodules and 
cysts that involve the upper lobes of the lung (Figure 6) 
(57-59). Sparing of the lung bases is also a frequent finding 
(Figure 7). As the disease advances, the nodules and cysts 
tend to coalesce (60). Patients with advanced disease may 
have highly distorted architecture with cystic changes. 
As these patients are usually smokers, features of other 
smoking-related lung diseases such as emphysema, diffuse 
interstitial pneumonitis, and respiratory bronchiolitis may 
also be seen. It may be possible to make a presumptive 
diagnosis of PLCH in the appropriate clinical setting with 
characteristic chest radiographs (40).

Spontaneous pneumothorax has long been known to be 
a complication of PLCH (61). Reports of the frequency of 
spontaneous pneumothorax in PLCH have noted an incidence 
rate between 10-20%, depending on the series, with the 
most common symptoms being dyspnea and chest pain (62).  
Pneumothorax is attributed to the rupture of subpleural 
cysts (37,62,63). Pneumothorax may recur in patients with 
PLCH, a circumstance that may require surgical treatment 
(62,64). Early case series of patients with PLCH have noted 
that pneumothorax is a frequent occurrence and have studied 
the histopathology, radiographic findings, and pulmonary 

Figure 5 Pulmonary Langerhans’ cell histiocytosis (PLCH). Chest 
radiograph with diffuse, symmetric, reticulonodular infiltrates and 
small cysts.

Figure 4 Pulmonary Langerhans’ cell histiocytosis (PLCH). Cystic 
spaces and loosely formed granulomas. S-100 stain.

thought to be associated with tobacco use and smoking, 
to include respiratory bronchiolitis and desquamative 
interstitial pneumonia, have been found to be present 
concurrently in patients with PLCH (46). Two patients 
with PLCH who received lung transplants had their 
d isease  recur  upon resumption of  smoking (47) .  
Finally, radiographic and clinical improvement has 
been demonstrated after  smoking cessat ion (48) . 
Although most patients with PLCH have a history of 
smoking, there have been occasional exceptions (37).  
Familial associations have been reported (49).
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variables that were studied. Two years later, the Mayo Clinic 
group reported extended results specifically concerning 
pneumothorax in the same group of 102 patients (63).  
Four additional patients were reported to have suffered 
pneumothorax, for a total of 16 patients. Among these 16 
patients, there had been 37 pneumothoraces, confirming 
that some patients have recurrent episodes of this problem. 
Pulmonary function tests and survival were not different 
between those patients suffering pneumothorax and other 
patients with PLCH. Patients with pneumothorax had a 
58% rate of ipsilateral recurrence if the pneumothorax 
was managed by observation or with a chest tube 
without pleurodesis. Following surgical management of 
pneumothorax, the group did not report any recurrences.

In summary, pneumothorax is common in patients with 
PLCH. The occurrence of pneumothorax in patients with 
PLCH does not appear to effect pulmonary physiology 
or overall outcomes. An episode of pneumothorax in a 
patient with PLCH carries a high risk of recurrence even if 
treated with a chest tube if sclerosing agents are not used. 
In concert with previous consensus statements (68), this 
author recommends surgical treatment of patients with 
PLCH following the first occurrence of pneumothorax. 
Surgical interventions such as mechanical pleurodesis or talc 
insufflation via thoracoscopy seem particularly amenable 
for these patients (63,68). Partial pleurectomy has also 
been utilized. As is the case for all PLCH patients, smoking 
cessation should be encouraged.

Systemic diseases uncommonly associated with 
pneumothorax

A number of systemic inflammatory diseases have been 
rarely associated with pneumothorax. Most of the data 
concerning these conditions is described in small case series 
and case reports.

ANCA-associated vasculitis

ANCA-associated vasculitis is associated with a variety of 
pulmonary manifestations, among which is the occurrence 
of spontaneous pneumothorax. Belhassen-Garcia and 
colleagues reported a case of pneumothorax associated 
with Wegener Granulomatosis and reviewed the literature 
available for this problem (69). They determined that there 
have only been 21 cases of spontaneous pneumothorax 
reported with this condition, and estimated that the 
incidence was less than 5%. Sezer and co-workers reported 

Figure 7 Pulmonary Langerhans’ cell histiocytosis (PLCH). 
Computed tomography (CT) scan for the same patient as Figure 6, 
demonstrating sparing of the bases of the lungs.

Figure 6 Pulmonary Langerhans’ cell histiocytosis (PLCH). 
Computed tomography (CT) scan demonstrating cystic changes and 
nodules.

physiology of this disease (50,56,65,66). Delobbe and  
co-workers studied 45 patients with PLCH (67). They found 
that 16% of their patients had pneumothorax. Although they 
studied risk factors for poor outcome, pneumothorax was not 
a specific risk factor studied. Vassallo and colleagues reviewed 
the Mayo Clinic experience with PLCH (37). In their large 
series of 102 patients, 12 had pneumothoraces. Pneumothorax 
was not identified as a mortality risk factor among the 
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a case of pneumothorax that resulted from rupture of a sub-
pleural cavitated nodule (70). Storelli and others reported 
an unusual case of pneumothorax associated with Wegener’s 
Granulomatosis that they attributed to pleural scarring 
resulting from immunosuppressive therapy (71). Other 
reported cases have also been associated with rupture of 
cavitary lesions and immunosuppressive therapy (72-78).

SLE

SLE has been associated with pneumothorax, including 
bilateral and recurrent pneumothoraces. The entity is 
rare, with fewer than a dozen cases having been reported. 
Noted associations have included cystic lung disease, 
pleural disease, and corticosteroid therapy. Sawkar and 
Easom reported a case of a 27-year-old woman with SLE 
who had cystic lung disease and recurrent spontaneous 
pneumothorax (79). Richards and co-workers described a 
case of a 34-year-old woman with a diagnosis of SLE who 
presented with diffuse pulmonary parenchymal infiltrates as 
well as cough and shortness of breath (80). She was treated 
with prednisone and antibiotics. Four weeks later, the 
patient developed bilateral pneumothoraces. She was treated 
with bilateral chest tubes. Two weeks after this treatment, 
the patient had a cardiac arrest and expired. Autopsy did 
not reveal any specific findings predisposing this patient 
to pneumothorax other than pulmonary fibrosis. Masuda 
and others discussed a case of a 41-year-old woman with 
SLE who had recurrent pneumothoraces and was found at 
autopsy to have blebs in both lungs (81). Others have also 
described the association of cystic lung disease attributed to 
SLE with the occurrence of pneumothorax (82). Pulmonary 
hemorrhage and pulmonary vasculitis have been seen in 
association with pneumothorax in a patient with SLE (83). 
Pneumothorax has been associated with nephritis in a 
patient with SLE (84). Tanaka and colleagues described a 
37-year-old woman with SLE complicated by serositis and 
treated with steroids who developed bilateral spontaneous 
pneumothoraces (85).

Rheumatoid arthritis

More than 50 years ago, Hindle and Yates described a case 
of a 40-year-old man with rheumatoid arthritis who had 
pulmonary nodules which subsequently developed cavities 
and ruptured leading to a pyopneumothorax (86). A similar 
case was reported in the following year by Davies (87).  

Bilateral concurrent pneumothoraces in a patient with 
nodular lung disease was reported by Burrows (88). Crisp and  
co-workers reported a small case series of four patients 
who had lung disease attributed to rheumatoid arthritis, 
spontaneous pneumothorax, and peripheral eosinophilia (89).  
Rueth and colleagues have noted that the treatment of 
spontaneous pneumothorax in patients with rheumatoid 
arthritis may be complicated by the presence of a 
bronchopleural fistula (90). In patients with recurrent 
pneumothorax, Borges and co-workers suggest from 
their experience with one case that immunosuppressive 
agents may need to be discontinued in order to allow 
pleural symphysis to occur (91). Bilateral and recurrent 
pneumothoraces have been described in patients with 
rheumatoid arthritis in association with treatment with 
potent immunomodulating agents (92,93). Pleural disease 
and pneumothorax associated with mycobacterium avium 
infection has been reported in a patient with rheumatoid 
arthritis treated with a tumor necrosis factor (TNF)-alpha 
antagonist (94).

Scleroderma

Several early reports describe isolated cases of the 
occurrence of spontaneous pneumothorax in association 
with scleroderma (95-97). Ng and Tan reported two 
cases of bilateral spontaneous pneumothorax associated 
with scleroderma (98). It has recently been reported that 
spontaneous pneumothorax may be the first manifestation 
of scleroderma (99,100).

Dermatomyositis

Pneumothorax and pneumomediastinum have rarely been 
reported in children and adults with dermatomyositis 
(101-104).

Inflammatory bowel disease

Smith and colleagues recently reported that a patient with 
Crohn’s disease suffered a spontaneous pneumothorax (105). 
During video-assisted thoracoscopy, blebs were identified 
on the surface of the lungs. Histologic section of these 
lesions demonstrated granulomatous inflammation. Patients 
with inflammatory bowel disease have been reported to have 
pneumothorax as a complication of vomiting and invasive 
procedures (106,107).
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Birt-Hogg-Dubé syndrome

Birt-Hogg-Dubé syndrome (BHD) is a rare genetic disorder 
associated with spontaneous pneumothorax (108-111).  
BHD is an autosomal dominant condition associated with 
a gene mapped to chromosome 17p11.2 which expresses 
the protein folliculin (108). This condition is associated 
with benign tumors of hair follicles, renal tumors, and 
spontaneous pneumothorax (108-124). The odds ratio 
for the development of spontaneous pneumothorax in a 
patient with BHD has been calculated to be 50% (109). 
Patients with BHD are predisposed to the development 
of parenchymal lung cysts (110-124). The development of 
parenchymal lung cysts in BHD is closely associated with 
the occurrence of spontaneous pneumothorax (110).

Summary

Spontaneous pneumothorax may be associated with 
rare diseases such as LAM and PLCH, or may be 
the rare sequella of more common systemic diseases. 
Spontaneous pneumothorax is often associated in these 
cases with parenchymal pulmonary disease, which may 
predispose patients to recurrent pneumothorax and 
bilateral pneumothorax. The consensus of most experts 
is that the first episode of pneumothorax in patients with 
these underlying conditions be followed by aggressive 
preventative measures to avoid future occurrences (30).
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