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ABSTRACT  

Marfan syndrome, a hereditary connective tissue 

disorder with multisystemic manifestations, 

presents clinicians with various challenges in 

diagnosis and management. Among the 

complications associated with Marfan syndrome, 

pneumothorax stands out as a significant concern 

due to its potentially life-threatening nature. This 

review aims to provide an overview of the 

pathophysiology, clinical presentation, diagnosis, 

and management of pneumothorax in individuals 

with Marfan syndrome. We discuss the underlying 

connective tissue abnormalities predisposing 

individuals with Marfan syndrome to 

pneumothorax, emphasizing the importance of 

vigilance in identifying signs and symptoms. 

Diagnostic modalities, including imaging 

techniques and genetic testing, are reviewed for 

their roles in confirming both Marfan syndrome 

and pneumothorax. Furthermore, we address 

therapeutic interventions ranging from conservative 

approaches to surgical interventions, considering 

individual patient factors and disease severity. 

Finally, we highlight the importance of 

multidisciplinary collaboration involving 

pulmonologists, cardiologists, and thoracic 

surgeons in optimizing the care of individuals with 

Marfan syndrome and pneumothorax, with a focus 

on achieving favorable outcomes and improving 

quality of life.  
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I. INTRODUCTION 
Marfan syndrome, a hereditary disorder 

characterized by mutations in the FBN1 gene, 

manifests with a wide array of clinical features due 

to abnormalities in connective tissue integrity. 

Among the various complications associated with 

Marfan syndrome, pneumothorax emerges as a 

significant concern, representing a potentially life-

threatening event characterized by the 

accumulation of air in the pleural cavity, leading to 

lung collapse. The predisposition to pneumothorax 

in individuals with Marfan syndrome arises from 

structural weaknesses in the lung parenchyma and 

pleura, stemming from the underlying connective 

tissue abnormalities. However, diagnosing 

pneumothorax in the context of Marfan syndrome 

can be challenging, as symptoms may mimic other 

manifestations of the syndrome, such as chest pain 

and dyspnea. Therefore, a high index of suspicion 

and thorough clinical evaluation are paramount in 

identifying pneumothorax promptly.  

This review aims to comprehensively 

explore the pathophysiology, clinical presentation, 

diagnostic modalities, and management strategies 

specific to pneumothorax in individuals with 

Marfan syndrome. Through elucidating the 

underlying mechanisms and risk factors 

contributing to pneumothorax in Marfan syndrome, 

clinicians can enhance their diagnostic acumen and 

optimize patient care. Diagnostic modalities such 

as chest X-rays, computed tomography (CT) scans, 

and genetic testing play pivotal roles in confirming 

both Marfan syndrome and pneumothorax, 

facilitating timely intervention.  

 

EPIDEMOLOGY  

Marfan syndrome, a relatively rare genetic 

disorder, affects approximately 1 in 5,000 to 1 in 

10,000 individuals worldwide, with no apparent 

racial or ethnic predilection. While the prevalence 

may vary among different populations, Marfan 

syndrome is recognized globally. Despite its rarity, 

the syndrome's impact is significant due to its 

potential for lifethreatening complications, 

including pneumothorax.  

Pneumothorax occurs more frequently in 

individuals with Marfan syndrome compared to the 
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general population. Studies have reported that up to 

15-30% of individuals with Marfan syndrome 

experience pneumothorax at some point in their 

lives, representing a substantially higher prevalence 

than in the general population. The exact 

mechanisms underlying this increased 

susceptibility to pneumothorax in Marfan 

syndrome remain incompletely understood but are 

believed to stem from the inherent connective 

tissue abnormalities characteristic of the syndrome.  

 

ETIOLOGY  

Pneumothorax in individuals with Marfan 

syndrome is primarily attributed to the underlying 

connective tissue abnormalities inherent in the 

disorder. Marfan syndrome results from mutations 

in the fibrillin-1 gene (FBN1), leading to alterations 

in the structure and function of connective tissue 

components, particularly fibrillin microfibrils. 

These abnormalities disrupt the integrity and 

strength of various tissues throughout the body, 

predisposing affected individuals to a spectrum of 

clinical manifestations, including cardiovascular, 

musculoskeletal, and pulmonary complications.  

In the context of pneumothorax, the 

pulmonary manifestations of Marfan syndrome are 

of particular relevance. The lung parenchyma and 

pleura, composed of connective tissue elements, are 

susceptible to weakness and structural 

abnormalities in individuals with Marfan 

syndrome. This predisposes them to the 

development of spontaneous pneumothorax, 

whereby the rupture of subpleural blebs or bullae 

leads to the escape of air into the pleural space, 

resulting in lung collapse.  

Furthermore, the association between 

Marfan syndrome and pneumothorax may be 

influenced by additional factors beyond connective 

tissue abnormalities. Certain skeletal features 

commonly observed in individuals with Marfan 

syndrome, such as pectus excavatum (a depression 

in the chest wall) and scoliosis (abnormal curvature 

of the spine), may contribute to mechanical stress 

on the lungs and pleura, further increasing the risk 

of pneumothorax.  

 

PATHOPHYSIOLOGY  

The pathophysiology of pneumothorax in 

individuals with Marfan syndrome involves a 

complex interplay of genetic, structural, and 

environmental factors. Understanding the 

underlying mechanisms is crucial for elucidating 

the predisposition to pneumothorax and guiding 

management strategies.  

 

Connective Tissue Abnormalities:  

Marfan syndrome is characterized by 

mutations in the fibrillin-1 gene (FBN1), leading to 

alterations in the structure and function of 

connective tissue components. Fibrillin microfibrils 

play a crucial role in maintaining the integrity and 

elasticity of various tissues, including the lungs and 

pleura. In individuals with Marfan syndrome, 

disruptions in fibrillin microfibril assembly and 

organization predispose the lung parenchyma and 

pleura to weakness and structural abnormalities. 

This renders them susceptible to the development 

of subpleural blebs or bullae, which are prone to 

rupture, resulting in pneumothorax.  

 

Pulmonary Manifestations:  

The pulmonary manifestations of Marfan 

syndrome contribute to the pathophysiology of 

pneumothorax. Skeletal abnormalities commonly 

observed in individuals with Marfan syndrome, 

such as pectus excavatum and scoliosis, can exert 

mechanical stress on the lungs and pleura, further 

compromising their structural integrity. 

Additionally, pulmonary function abnormalities, 

including reduced lung compliance and impaired 

respiratory muscle strength, may exacerbate the 

risk of pneumothorax.  

 

Genetic Modifiers and Environmental Factors:  

Genetic modifiers and environmental 

factors may influence the penetrance and severity 

of pneumothorax in individuals with Marfan 

syndrome. Variations in genes encoding proteins 

involved in connective tissue homeostasis and 

repair pathways may modulate the risk of 

pneumothorax. Environmental factors such as 

smoking and physical exertion can exacerbate lung 

parenchymal damage and increase the likelihood of 

pneumothorax occurrence.  

 

Mechanisms of Pneumothorax:  

The development of pneumothorax in 

individuals with Marfan syndrome typically occurs 

spontaneously, although it may also result from 

trauma or iatrogenic causes. Subpleural blebs or 

bullae, weakened areas of the lung parenchyma, are 

prone to rupture due to changes in intrapleural 

pressure or mechanical stress. Air escapes from the 

ruptured blebs or bullae into the pleural space, 

leading to lung collapse and the characteristic 

clinical manifestations of pneumothorax.  
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Fig.1 Marfan syndrome with pneumothorax. 

 

DIAGNOSIS  

Diagnosing pneumothorax in individuals 

with Marfan syndrome necessitates a multifaceted 

approach integrating clinical assessment, imaging 

studies, and genetic evaluation. Clinical 

presentation typically includes sudden onset 

pleuritic chest pain, dyspnea, and respiratory 

distress, albeit complicated by potential baseline 

respiratory abnormalities or musculoskeletal 

deformities characteristic of Marfan syndrome. 

While chest radiography offers initial insights, 

computed tomography (CT) of the chest stands as a 

superior diagnostic tool, especially in discerning 

pneumothorax amidst pre-existing skeletal 

anomalies. Genetic evaluation, pivotal for 

confirming Marfan syndrome through detection of 

fibrillin-1 gene (FBN1) mutations, further informs 

diagnosis and guides management. Differential 

diagnosis considerations are paramount, ensuring 

accurate distinction from entities like pulmonary 

embolism or acute coronary syndrome. A 

comprehensive diagnostic strategy, thus, underpins 

timely intervention and optimized outcomes in 

individuals with Marfan syndrome and 

pneumothorax.  

 

MANAGEMENT  

The management of pneumothorax in 

individuals with Marfan syndrome encompasses a 

spectrum of therapeutic interventions aimed at 

relieving symptoms, preventing recurrence, and 

addressing underlying connective tissue 

abnormalities. The approach to management 

depends on the size of the pneumothorax, the 

presence of symptoms, and the individual's clinical 

stability.  

 

 Observation and Conservative 

Management:  

Small, asymptomatic pneumothoraces in 

individuals with Marfan syndrome may be 

managed conservatively with close observation and 

supportive care. Serial chest radiographs or CT 

scans are performed to monitor the progression of 

the pneumothorax and assess for the resolution of 

symptoms. Supplemental oxygen therapy may 
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facilitate the reabsorption of air from the pleural 

space by enhancing the diffusion gradient.  

 

 Thoracostomy Tube Placement:  

Large or symptomatic pneumothoraces 

often require more aggressive management, 

including thoracostomy tube placement. This 

procedure involves inserting a chest tube into the 

pleural space to evacuate air and re-expand the 

lung. In individuals with Marfan syndrome, 

particular attention should be paid to the placement 

of the chest tube to minimize the risk of 

complications, such as injury to fragile lung tissue 

or exacerbation of underlying connective tissue 

abnormalities.  

 

 Pleurodesis:  

Pleurodesis may be considered in 

individuals with recurrent pneumothoraces or 

persistent air leaks, particularly if conservative 

measures and chest tube drainage fail to achieve 

satisfactory outcomes. Pleurodesis involves 

creating adhesions between the parietal and visceral 

pleura to prevent recurrence of pneumothorax. 

Chemical agents, such as talc or doxycycline, are 

instilled into the pleural space via the chest tube to 

induce inflammation and fibrosis.  

 

 Surgical Interventions:  

Surgical interventions may be indicated 

for individuals with Marfan syndrome who 

experience recurrent or refractory pneumothoraces 

despite conservative measures and pleurodesis. 

Surgical options include thoracoscopic or open 

surgical procedures aimed at addressing underlying 

lung parenchymal abnormalities, such as 

blebectomy or bullectomy, and preventing future 

pneumothoraces. In severe cases with associated 

lung or pleural complications, lung transplantation 

may be considered as a definitive treatment option.  

 

 Multidisciplinary Collaboration:  

Optimal management of pneumothorax in 

individuals with Marfan syndrome necessitates a 

multidisciplinary approach involving 

pulmonologists, cardiologists, thoracic surgeons, 

and genetic counselors. Collaborative decision-

making ensures individualized treatment plans that 

consider the patient's overall health status, disease 

severity, and preferences. Long-term follow-up and 

monitoring are essential to detect recurrence of 

pneumothorax and address any potential 

complications or progression of Marfan syndrome.  

II. CONCLUSION 
In conclusion, pneumothorax presents a 

significant clinical challenge in individuals with 

Marfan syndrome, necessitating a nuanced 

understanding of the underlying pathophysiology 

and tailored management strategies. While Marfan 

syndrome predisposes individuals to connective 

tissue abnormalities, which increase susceptibility 

to pneumothorax, prompt recognition and 

appropriate intervention are essential for 

minimizing morbidity and mortality.  

Through a comprehensive approach 

encompassing clinical assessment, imaging studies, 

and genetic evaluation, clinicians can accurately 

diagnose pneumothorax in individuals with Marfan 

syndrome and implement timely interventions. 

Management strategies range from conservative 

measures, such as observation and supplemental 

oxygen therapy, to more invasive interventions, 

including thoracostomy tube placement and 

surgical procedures, tailored to the individual's 

clinical presentation and disease severity.  
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