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ABOUT THE STUDY 

Sleep apnea, particularly obstructive sleep apnea (OSA), is a common 

condition that causes intermittent cessation of breathing during sleep, 

leading to disrupted oxygenation and numerous clinical issues. While 

factors such as obesity, soft tissue obstructions and neural control are well-

established contributors, skeletal abnormalities, particularly those involving 

the craniofacial and spinal regions are also crucial in the pathophysiology of 

sleep apnea. This article explores how skeletal deformities contribute to 

airway collapse and respiratory dysfunction in sleep apnea, focusing on the 

quantification of these impacts. 

 

Craniofacial skeletal abnormalities and upper airway obstruction 

Craniofacial skeletal abnormalities, including mandibular retrognathia, 

maxillary hypoplasia and midface deficiencies, are strongly associated with 

sleep apnea. The upper airway, which includes the nasal passages, pharynx 

and larynx, depends on the structural integrity and alignment of the 

surrounding skeletal framework. Malformations in the craniofacial skeleton 

can cause the airway to narrow, increasing the resistance to airflow and 

leading to episodes of apnea during sleep. These structural anomalies often 

result in a diminished airway space, particularly during the muscle 

relaxation of sleep, which promotes airway collapse. 

 

Spinal abnormalities and respiratory dysfunction 

While craniofacial abnormalities are more directly linked to airway 

obstruction in OSA, spinal deformities, such as scoliosis and kyphosis, also 

play a significant role in respiratory dysfunction. These conditions can affect 

the thoracic cavity and the mechanical aspects of breathing. Scoliosis, a 

lateral curvature of the spine, can reduce the volume of the chest cavity, 

impairing lung expansion and leading to reduced tidal volumes and  

 

inefficient gas exchange. Similarly, kyphosis, characterized by an abnormal curvature of the spine in the thoracic 

region, can cause compression of the lungs, further compromising respiratory function. In patients with both spinal 
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and craniofacial abnormalities, the combined effects on respiratory mechanics can exacerbate the severity of sleep 

apnea. The misalignment of the spine can affect the positioning of the head and neck, leading to further narrowing 

of the airway. 

 

Quantifying the contribution of skeletal abnormalities 

To better understand the extent to which skeletal abnormalities contribute to airway collapse and respiratory 

dysfunction in sleep apnea, advanced imaging techniques and diagnostic tools are essential. Cephalometric 

radiography, computed tomography (CT) and magnetic resonance imaging (MRI) allow for detailed visualization of 

craniofacial and spinal structures, providing quantifiable data on airway dimensions and skeletal alignment. These 

imaging modalities can be used to assess the degree of obstruction and correlate skeletal deformities with the 

severity of sleep apnea. 

Additionally, polysomnography, the gold standard for diagnosing sleep apnea, can help quantify the frequency and 

duration of apneic episodes, allowing researchers to correlate skeletal abnormalities with respiratory dysfunction. 

Furthermore, studies involving three-dimensional modelling of the airway, coupled with sleep studies, provide a 

comprehensive assessment of the airway collapse in response to skeletal deformities during sleep. 

 

Clinical implications and treatment strategies 

Understanding the contribution of skeletal abnormalities to sleep apnea has direct implications for treatment 

strategies. For patients with craniofacial deformities, surgical interventions such as orthognathic surgery or 

mandibular advancement can alleviate airway obstruction. In cases of spinal deformities, corrective spinal surgery 

or bracing may help improve lung function and reduce the severity of sleep apnea. 

 

Conclusion 

Skeletal abnormalities play a significant role in the pathophysiology of sleep apnea by contributing to airway 

collapse and respiratory dysfunction. Craniofacial deformities, such as mandibular retrognathia and maxillary 

hypoplasia, increase airway resistance, while spinal deformities like scoliosis and kyphosis impair lung expansion 

and breathing mechanics. Quantifying the extent of these abnormalities through advanced imaging techniques and 

polysomnography helps in understanding their impact on sleep apnea severity. Multidisciplinary treatment 

approaches, including surgical interventions and CPAP therapy can effectively manage the condition, offering 

improved clinical outcomes and better respiratory function for affected individuals. 

 


