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Introduction 
 
Vagal Nerve Stimulation (VNS) is a valuable treatment for 
medically refractory epilepsy, although the mechanism of 
action is not fully understood.  Common side effects of VNS 
include sensory abnormalities of the neck, voice alteration, 
cough, and shortness of breath.  This patient demonstrates that 
OSA may be an additional potential side effect of VNS.  
 
Case Report 
 
A 22-year-old male with autism and intractable focal epilepsy 
underwent VNS implantation. After surgery, the patient’s father 
noticed abnormal breathing during sleep. The patient under-
went a diagnostic polysomnogram (PSG) (Figure 1), which  
 
 

 
 
 
showed an apnea-hypopnea index (AHI) of 21 events per hour.  
The apneas and hypopneas correlated with VNS activation. The 
patient was started on auto-titrating continuous positive airway 
pressure (APAP) at 4-16 cm H2O. Post treatment residual AHI 
remained elevated. He then underwent a PSG titration study 
(Figure 2) and was titrated to continuous positive airway pres-
sure (CPAP) at 16 cm H2O or bilevel positive airway pressure 
(BiPAP) at 21/14 cm H2O. The PAP setting was changed, but 
the residual AHI remained elevated and did not improve.  The 
VNS was also deemed ineffective at treating his seizures, and 
the VNS settings were gradually lowered. With each voltage re-
duction, the residual AHI improved during PAP modem checks. 
Eventually, the residual AHI became normal and CPAP therapy 
was discontinued. 
 

 

 
Figure 1. Baseline polysomnogram 

 



  
 

 
Figure 2. PAP titration. 

 
Discussion 
 
VNS is a neuromodulatory therapy widely used in drug-
resistant epilepsy.  It has shown to reduced seizure frequency in 
26-40% of patients within 1 year.1,2 The mechanism of action of 
VNS in epilepsy is not fully understood, but may be related to 
the noradrenergic and serotonergic systems, modulation of 
inflammatory processes, altered activity in the limbic system, 
and desynchronizing effects of the VNS.2  
 
Common side effects of VNS therapy include voice alteration 
(50% of patients at 12 months), sensory abnormalities in the 
neck (15% of patients at 12 months), cough (15% at 12 months), 
and shortness of breath (15% at 12 months).2  VNS has also 
been reported to affect sleep respirations, including increases in 
respiratory rate and decreases in respiratory amplitude.3 Marzec 
et al. reported that 5 out of 16 patients with VNS had signi-
ficantly increased AHIs on PSGs.  The respiratory patterns were 
consistent with obstructive apneas and hypopneas during VNS 
activation.4  It is thought that reduction in the laryngeal space 
by left vocal cord adduction during VNS stimulation may be 
contributing to the VNS-triggered hypopneas and apneas.5  
Once case report noted a patient developed central sleep apnea 
after VNS implantation. During the PSG, hyperventilation oc-
curred during VNS activation followed by a central apnea.6  
VNS-induced sleep disordered breathing is a complex phe-
nomenon, and additional research is needed to understand its 
underlying mechanism. 
 
This patient's obstructive apneas worsened with VNS therapy.  
Screening for OSA in patients who require VNS therapy should 
be strongly considered. 
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