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Abstract
Objective/Hypothesis: Spontaneous laryngeal reinnervation after complete axonal transection results in an immobile vocal cord.  Reinnervation techniques have been hampered by the development of a synkinetic vocal fold, imperceptible movement, and poor voice quality.  The sources of reinnervation that cause an immobile vocal cord after injury remain elusive.  Animal models to evaluate the potential etiologies of reinnervation after recurrent laryngeal transection are limited by surgical approaches, morbidity, and mortality. The aim of the present study is to develop a reliable and accurate model to characterize spontaneous laryngeal reinnervation following recurrent laryngeal nerve resection.  Study Design and Methods:   The rat larynx, cervical ganglia, vagal, recurrent and superior laryngeal nerves were anatomically dissected.  A spontaneous-breathing anesthesia technique, suspension laryngoscopy, endoscopic evaluation of the rat larynx, and transoral injection of a retrograde neuronal tracer were developed.  The rat’s brainstem, larynx, trachea, recurrent laryngeal nerves, superior cervical ganglia, and nodose ganglia were harvested and the distribution of the retrograde neuronal tracer characterized in a novel technique.  Results: The anatomy of the rat larynx is unique, and the rat vocal processes dominate the laryngeal introitus of this rodent.  This model requires specific endoscopic equipment to analyze the true vocal cords and perform laryngeal procedures.  Superior images of the rat larynx were obtained and are presented for the first time.  Thirty rats successfully completed a combination of the techniques for future studies without significant morbidity or mortality.  All rats survived to the final harvest at approximately 170 days of age.  One hundred percent of intended specimens were successfully harvested and preserved for ongoing studies.  Conclusion: A reliable, accurate model for the characterization of spontaneous laryngeal reinnervation following recurrent laryngeal nerve resection has been developed.  This stable and reproducible model can serve as a dependable tool in other investigations of neural injury, reinnervation, and laryngological procedures.  
