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— Abstract —

Ultrastructual Study of New Motor End-Plate
Following Implantation of Nerve into Denervated Muscle

Sung Won Sohn, M.D., Suk Young Hwang, M.D., Kwan Kyu Park, M.D.*

Department of Orthopaedic Surgery and Pathology*, School of Medicine,
Keimyung University, Taegu, Korea

In avulsion nerve injuries at the site of the entrance into the muscles, not only loss of
muscle function but also nerve repair is impossible because there is no distal stump to
approximate with the proximal end. When nerves are implanted directly into normally-
innervated muscle a neuromuscular connection is established very rarely. Howerver,
motor nerves implanted into denervated muscle consistently establish functionally effec-
tive neuromuscular junctions.

For ultrastructual study of regeneration of new motor end-plate, the following operative
procedure were carried out on separate groups of adult rats. The denervation of the
triceps muscle plus simultaneous implantation of the peroneal nerve into the proximal
one-third of the denervated muscle were done.

At 1, 2, 3, 4,5 and 8 weeks after operation, the implanted.nerves were dissected form
the surrounding tissues from the point of implantation to their origin. The neuromuscular
junction of tibial nerve of the contralateral (normal) side was used as control group. On
transmission electron microscopy, there was an initial degeneration of the axons and
regional disintegration of the myelin sheaths by 1 week after operation. At the same
time, a number of Schwann cells enclosing tiny axon sprouts appeared. By 2 weeks
postoperatively, the contact of neuromuscular junction and target muscle was identified.
From 2 weeks after operation, the beginning of myelination was observed. One month

after operation, the large axon-Schwann cell units gradually divided into individual nerve

%ol =R 1992d FAEd E5HA QT2 o)Fo AL
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fibers. Eight weeks after operation, many nerve fibers normal in appearance were found.

In conclusion, the axonal maturation coincides with the time of formation of the

neuromuscular junction in the target muscles. Also, for good result we improved the

surgical technique dividing (under operating microscope) the peroneal nerve in fasciculi

and inserted them atraumaticully in small slots in the muscle.

Key Words : New motor-end plate, Denervated muscle.
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S50 50 btk F g 1). 15 @
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224 WAel 39958 (Fig 2) GAAZY

de b9 g4d #z27 #FHAR(Fig. 3).

EF XL FEH GFAEY AEE BEHY
th o] A7) rld & 49 A) A (Axonal spr-
out)o] #&=7] AFsAHFig. 4). FEEFY

Fig. 1. Control group. A : axon, M : myelin, S : Schwann
cell (TEM, X 17000).

Fig. 2. 1 week after operation, fat droplet in cytoplasm
of Schwann cell and myelin-like degeneration
(arrows). F :fat droplet, M : myelin (TEM, X
13600).

WM E(myelin-like degeneration)® <¢Fzte] F4
ANAZFAel Qlon otz BEEHUTH

25 A e g g FAE e T
z9] MMl Hgoz FAHJL(Fig 5) &
Fx dRe FHEI BEYIA B
vl o] HEAUels 23 g 44 (secondary
lysosome)# & Awd X 2 &FE A£EH
7} #FHANeH 7HE 552 Y(pyknotic nuc-
leus)= HAt AZAEFdde FTHYF ¥4 (ba
llooning degeneration)o] 23t Aoz RAX&
FEA FZE(cystic structure) = FHFH Ak A

— 889 —



Fig. 3. 1 week after operation, myelin phagocytosis by a
macrophage cell. M : macrophage (TEM, X
13600).

Fig. 4. 1 week after operation, many tiny axon sprouts
surrounded by Schwann cell cytoplasm (axon-
Schwann cell unit). A:axon(TEM, X 17000).

HA49 FEANATHTN 289 HFPol #AHE
AMASRRL 27 AL ez AR A
o] JAAIE el B o, 7 (interstitium)oll
Aol zet mgAY FAo] #EAFHJ

37 TAME 99 23% diEo FAHez
Tz A7 FrtE ey FAAE: #FH
AH(Fig. 6).

45 A E F329 Ao ALEHo 1 F
7t dA 2 Y& FANA dRen A7 BY
= ogsA Jelgc :34AAEFR] A=
B2 olFojA M —giAE @9 (axon-Sch-

Fig. 5. 2 weeks after operation, begining of myelin
formation (arrows) and contact of neuromuscular
junction and muscle (TEM, X 10200).

Fig. 6. 3 weeks after operation, cystoid degeneration
(arrow) of cytoplasm of Schwann cell and in-
creased lamellation of myelin sheath. M : myelin
(TEM, X 25500).

wann cell unit)7} Az AAe AAY {2 B35
HA AR fFole R dEA w8l ({focal
cystic change)® 2lag ¥ £2% 274 (myel-
in-like residual body)= B#HAU} FAdl= ol
AN Ee] AET AfoHE 2 mdds] HFo]
H2HAHFig. 7).

55 TAME AN F2e) wpo] o7 B
T REHow 1 Ao BN A
Koy 3 FAe As 294 v Iz A
A = A HFig. 8).

8% FAME WRESY £z Aol o|FoiA
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Fig. 7. 4 weeks after operation, the large axon-Schwann
cell units gradually divided into individual nerve
fibers (TEM, X 3400).

zTd 7R A5
tH(Table 1).

AEe) 5274 o2

n F

ANAEAFANA XA - HEF 9 (neuromusc-
ular junction)ol A A17e] A &FAlE &4
%9 FAHQ NFaAe BE &49 AA9
29993 B3 o] oA AAETeE
Erbset. Adro g A7 Aujstd &
2o OE AR olAT o oj2¥ AA 9
3 AupEx] Ak Ao A 4oz A%

Fig. 8. 5 weeks after operation, the regeneration was
close to normal control but their configulation re-
mained irregular (TEM, X 4200).

dRog A7 Ausle e ZHFS AF
Y BYE o] Fof ¢ o]} FEANEFH
Aol dojuiA] ZA N GAAE FHY Z2/L
27 ARl 3 FHo] F7H hyper-neurotizat-
ion)go] Sojx AMzE EFAAEZTHY Ao
$o] st A= Yok
Ide®} Kato'& # o HIANH
A oA, EFE FFAAEFN] AR
22E %7 934 (axonal sprouts)el] #He3}
t F#HAE NAF 2o ZFEHA
ZAAANY L] ZANGANMNE &R BTG
ZMdo] WAYL e Aokt FA ZHFNA

oy

GAARE Y 28E fe AANHE ola4 & AdFole uAST FHAEEC] FAE we
SAAZR A4 Gste] A, J5A  oFRUIL Gtk £4 1-3UF FUAE
AL o8 F UoE nuEe] YPY, ojeg F  AZLAE7)(cytoplasmic process)7t 714 F(basal
Table 1. Summary of ultrastructual findings
Time sequence
findings
1w 2w 3w 4w Sw 8w
inflammatory cells ++ + +/— — - —
myelin phagocytosis +++ ++ + +/— - -
fat droplet + - - - -
cystic change ++ + + +/— — -
fibroblast + + - + +
individual nerve fiber - - + ++ 444+
myelin regeneration +/— + ++ +++ +/— -

w : week (s), -:

absent, + :mild, ++ : moderate, + + + : severe
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