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Introduction: Due to expiratory muscle paralysis and lack of an effective cough, individuals with SCI 
often have difficulty clearing secretions and suffer from the recurrent development of atelectasis and 
pneumonia, which are major causes of morbidity and mortality. In recent clinical trials, we demonstrated 
that lower thoracic spinal cord stimulation (SCS) applied via the Cough Stimulation System (CSS) results 
in the generation of large airway pressures (P) and peak expiratory airflow rate (F) characteristic of a normal 
cough.  
Objective: 1) To evaluate the capacity of SCS to activate the expiratory muscles and generate large P and 
high F characteristic of normal cough and 2) to determine participant quality of life before and after use of 
the CSS. 
Participants: Participants (N=28) with SCI 
Interventions: A fully implantable CSS was surgically placed in each participant  
Main Outcomes: 1) P and F achieved with SCS and 2) Life quality assessment questionnaires  
Results: Mean P and F during spontaneous efforts pre-implantation were 26±3cmH2O and 2.4±0.3L/s, 
respectively. While using the CSS, maximum P values were 83±8, 112±10, and 126±9 cmH2O while 
maximum F values were 5.5±0.5, 8.3±0.9 and 9.7±1L/s at FRC, TLC and at TLC with participant effort 
respectively (p<0.05, for each when compared to spontaneous efforts). Moreover, use of the CSS resulted 
in a significant reduction in the incidence of acute respiratory tract infections which declined from 
1.39±0.29 to 0.21±0.08 and 0.07±0.05 events/year at the 1- and 2-year mark (p<0.01 compared to pre-
implant values). The degree of difficulty in raising secretions improved markedly, and the need for 
alternative methods of secretion removal was virtually eliminated. Participant life quality related to 
respiratory care improved, with each participant reporting greater control of breathing problems and 
enhanced mobility. There was also a significant reduction in the need for trained caregiver support related 
to secretion management.  
Conclusion: Use of the CSS by SCI participants results in restoration of an effective cough with significant 
clinical benefits.  
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