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Myofiber morphology of posterior cricoarytenoid muscles in patients with long-term denervation of recurrent

laryngeal nerve
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[ABSTRACT] Objective: To study the morphological changes of posterior cricoarytenoid muscles (PCM) in patients with long-
term denervation of recurrent laryngeal nerve (RLN), so as to provide theoretical evidence for repair of recurrent laryngeal
nerve at advanced clinical stage. Methods: Thirty-eight patients with damaged RLN were divided into 4 groups according to the
duration of their RLN damage: 6-12 months group (n=12), 1-2 years group (n=10), 2-3 years group (n=28), and over 3
years group (n=28). Twelve subjects with normal PCM served as control. Trichrome Masson staining and imaging analyzing
system were used to quantitatively analyze the transverse section areas of myofibers, collagen fiber and connective tissues. SDH
and AchE staining and cell counting method were used to analyze changes of two kinds of myofibers and motor end plate
numbers at different times after denervation of recurrent laryngeal nerve. Results: The transverse areas of myofibers gradually
decreased and those of collagen fibers gradually increased with the prolongation of denervation; the difference was significant
between different groups (P<C0. 01). The ratio of transverse area of myofiber to that of collagen fibers reached the lowest level
0. 5-2 years after denervation. The fibrosis of muscle obviously slowed down 2 years after denervation. The transverse section of
48% of myofibers remained 3 years after denervation. Long-term denervation resulted in the changes of muscle fiber types: the
ratio of red muscles was increased and the ratio of white muscles was decreased after denervation; the difference was significant
between different groups (P <C0. 01). The number of motor end plate decreased with the prolongation of denervation and
disappeared after 1 year. Conclusion: The morphological alteration in long-term denervation PCM indicates the worst myofibrosis
occurs within 2 years of denervation, but 48 % of myofibers remain 3 years after denervation. The type alteration of denervated muscles
may decrease the apoptosis of skeletal muscle. The structure of myoceptors disappears within 1 year of denervation. Our experiment
indicates that there is a morphological basis for regaining total or partial muscle function by nerve repair after long-term denervation.
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Tab 1 Changes of relative transverse section of muscle and

fibrous tissue in long-term denervated PCAMs

(x5, %)
Transverse Muscle/fiber
\ Transverse
Group n area of . transverse
area of fiber
muscle area
Control 12 77.4+2.89 22.64+2.88 3.50+£0.57
6-12 months 12 62.5+3.09 37.54+3.10 1.28+0.23
1-2 years 10 52.3+1.94 47.7+1.96 1.10+0.86
2-3 years 8 42,1+£1.74 57.1+1.71 0.7340.52
Over 3 years 8 35.941.19 64.1£1.10 0.73%£0.52

For all the 3 parameters, P<C0. 01 for a comparison between every 2

groups
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Tab 2 Changes of muscle types in
long-term denervated PCAMs
(x£s, %)

. Red muscle White muscle Red/white
Group n

proportion proportion ratio
Control 12 54.444.8 50.3%+2.4 1.1+0.1
6-12 months 12 61.5+2.5 41.943.6 1.5+0.2
1-2 years 10 52.3+1.9 18.444.2 4.34+1.3
2-3 years 8 73.9+4.0 8.5+3.4 11.444.9
Over 3 years 8 89.244.8 6.1+£2.9 20.0%13.1

For all the 3 parameters, P<C0. 01 for a comparison between every 2

groups
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Fig 1 Trichrome Masson staining of denervated PCAMs at different time points(SP, X100)

A';Control group;B: The 0. 5-1 year denervation group;C: The 1-2 years denervation group;D: The 2-3 years denervation group; E:Over 3 years

denervation group
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Fig 2 Succinate dehydrogenase staining of denervated PCAMs at different time points(SP, X200)

A:Control group;B: The 0. 5-1 year denervation group;C: The 1-2 years denervation group; D: The 2-3 years denervation group; E: Over 3 years

denervation group
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Fig 3 Acetylcholinesterase staining of denervated PCAMs at different time points(SP)
A :Control group( X200) ;B: The 0. 5-1 year denervation group( X400);C:The 1-2 years denervation group (X200)
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