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BACKGROUND  
 

Chronic vocal fold paralysis can be experimentally restored by 
selective reinnervation of the abductor and adductor muscles. 
Does satellite cell implantation improve trophicity and 
reinnervation of laryngeal atrophic mucles? The aim of the 
present study was to answer this question. 
 

1. MATERIAL AND METHODS 
Nine female Beagle dogs were separated in two groups and 
three controls : 
             -group A: (n=3) denervated and reinnervated 
             -group B: (n=3) denervated, reinnervated and 
implantation of cell culture 
             -CC: (n=1) denervated and implantation of cell culture 
             -CD: (n=1) denervated 
             -CH: (n=1) healthy control                
 Institutional guidelines of Rouen School of Medicine 
University for animal experiments were followed as 
formulated by French law. Under general anesthesia, eight 
dogs underwent a right vocal fold paralysis by right vagus 
nerve resection. Nine months after denervation, six dogs 
(group A and groupB) underwent a selective unilateral 
reinnervation with a phrenic nerve root for the posterior 
cricoarytenoid (PCA) muscle and the thyrohyoid branch of the 
hypoglossal nerve for the thyroarytenoid (TA) muscle[4]. Few 
days before, under general anethesia, a skeletal muscle biopsy 
was explanted from sartorius muscle of dogs in groups B and 
CC. The satellite cells were expanded in culture for seven 
days. The cultures were labelled with chloromethylbensamide-
DiI (cmDiI) and bromodeoxyuridine (BrdU). The autologous 
culture was implanted in the PCA and in the TA muscles 
during the surgery of reinnervation in dogs in groups B and 
CC. 
After a six month delay, videolaryngoscopy and 
electromyography of the laryngeal muscles was carried out 

under slight general anesthesia. Then, the dogs underwent a 
cervicotomy: identification of the nerve anastomosis, electrical 
stimulation of the nerves. The animals were euthanized at 
completion of the study and specimens of muscles were 
removed for histological analysis. The PCA and TA  muscle 
tissue was processed for the following histochemical reactions: 
ATPase pH=9,4, 4,63, 4,35, NADH tetrazolium reductase, 
Hematoxylin-eosin, immunochemistry for BrdU and 
revelation of cmDiI immunofluorescent staining.  

 

2. RESULTS 
Videolaryngoscopy and electromyography of the                                          
laryngeal muscles provided evidence of functional 
rehabilitation in two dogs in Group A and one dog in Group B. 
Laryngeal muscles of the animals which received cell cultures 
demonstrated an important inflammation with major signs of 
atrophy and fibrosis. BrdU and cmDiI were not identified on 
histological muscle slides. 

 

3. DISCUSSION 
Of the three dogs in group A, two demonstrated functional 
reinnervation. The inspiratory nature of the phrenic nerve 
makes it an ideal source for reinnervation of the PCA muscle. 
Moreover the thyrohyoid branch of the hypoglossal nerve has 
an expiratory and phonatory activity[3]. The muscles wich 
received cell culture showed atrophy and fibrosis, wich 
suggest that the transplantation of cell culture induced 
inflammatory response as described in other studies[1, 5]. We 
failed finding cell culture markers because they were probably 
died. Beauchamp reported the majority of the grafted cells die 
and only 1% remained four days after grafting[1]. Cell culture 
did not improve the selective reinnervation of the laryngeal 
atrophic muscles in our present study. The cells were 
implanted during the reinnervation surgery, when the muscles 



were atrophic and denervated. The results would perhaps have 
been better if cell transplantation was done long after 
reinnervation surgery, at the time of neuromuscular junction 
recovery.                      

4. CONCLUSION 
Selective reinnervation can restore long term vocal cord 
paralysis. Satellite cell culture implantation don’t provide 
functional or trophic improvement, even in the non 
reinnervated larynx. 
Future direction could be: 
                             1. To test a non cultured skeletal muscle 
cells to avoid the cell culture expansion and perhaps the 
inflammatory response[2].  
                             2. To culture a population of long-time 
proliferating cells wich improved the efficiency of muscle 
regeneration[5].  
              3. To inject the cells at the time where 
axonal growing is achevied. 
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