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Summary

Unlike the complete loss of recurrent laryngeal nerve (RLN) innervation, which leads
to marked thyroarytenoid (TA) muscle atrophy, many RLN injuries cause partial
denervation and reinnervation with various degrees of vocal fold motion impairment,
accompanied by weakness, synkinesis, and partial atrophy. Successful clinical
application of the nerve-muscle pedicel (NMP) implantaion method for patients with
unilateral vocal fold paralysis has been reported. Previously, we demonstrated that
ansa cervicalis nerve (ACN)-NMP flap implantation into the TA muscle prevented the
denervation and atrophy associated with complete RLN denervation in rats. Therefore,
the NMP procedure can enable effective motor innervation following complete
denervation. In other non-laryngeal muscles, implanted foreign nerves will partially
reinnervate denervated muscles.

Nevertheless, it is possible that innervated, functionally active muscle fibers will not
accept further innervation. If so, the effect of the NMP procedure on partially
innervated TA muscle is questionable due to synkinetic RLN reinnervation, which is
common clinically. Therefore, it is necessary to determine whether an NMP can
innervate a TA muscle that is partially innervated by the RLN.

Objectives: We investigated whether ansa cervicalis nerve (ACN)-muscle pedicle (NMP)
implantation into the thyroarytenoid (TA) muscle is efficacious in the presence of
partial recurrent laryngeal nerve (RLN) innervation.

Methods: We studied by using the rats and also served as positive and negative control
animal models. We served that untreated rats were as Control group and never
degeneration rats after the left RLN was transected were as Denervation group. On the
other hand the left RLN was transected, a 1-mm piece of nerve was removed, and the
stumps were abutted in silicon tubes, inducing partial RLN regeneration. The silicon
tube-treated rats underwent this procedure alone was as ST group, while the other rats
had an NMP implanted into the left TA muscle 5 weeks after ST treatment as NMP
group. At 15 weeks, reinnervation was assessed by histological evaluation of the TA
muscle and electromyography with stimulation of the RLN and ACN nerves.

Results: In the NMP group, the muscle area, number of nerve terminals (NTs), number
of acetylcholine receptors (AchRs), and NT/AchR ratio were significantly greater
(p<0.05) in the NMP group than in the ST group. Electromyography elicited TA
compound action potentials upon stimulation of the RLN and ACN nerves.

Conclusion: NMP implantation is efficacious for reducing atrophic changes in the TA

muscle in the presence of partial RLN innervation.



2. BRFwWXY A B

BE 5w
O BEEER L 1w 11

1. Aoyama T, Kumai Y, Yumoto E, Ito T, Miyamaru S. Effects of Nerve-Muscle Pedicle
on Immobile Rat Vocal Folds in the Presence of Partial Innervation.
Annals of Otology, Rhinology and Laryngology. 2010; 119; 823-829.

@ ook 2 i 2 1

1. HIAE, MEFE, KB, SRR . REGERREIED 1 iEH).
H SEmEgr - BREESMEL. 20075 795 159-163.

2. HIAE, EIEHGR, HEE GRS . SEKEBLE O 2 SEH.
T S RRESE. 20105 515 149-155.



3. BiEr

ABFFETREA R TR e [ 720 H (o R AR I - S B SRR T R A A 2%
(7] B8 RE I BE 22O P B R O IFREL O FITATWE Lz, MR b NI W OB ERIZER
SEGHEL £,



TA: Thyroarytenoid

NMP: Nerve Muscle Pedicle
NMJ: Neuromuscular Junction
ST: Silicon tube

FITC: Fluorescein Isothiocyanate
AchR: Acetylcholine Receptor
a-BTX: a-Bungarotoxin

EMG: Electromyography
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