RIS O F BRI % BT
USRI O S BRI ROBRSE

C (CRMERRHEM3LIE2 BE 1 HEAREYHELRE, BMslE
10 A% 9 EfFERFELBa N TREL)D

SRAFEFHRIRESRE (e TR

W%

- Electromyographic Studies of the Recovery of .N,ervé o
Crushing, and Influence of the Low Frequency
Current upon the Recovery of Nerve Crushing.

Department of Radiology, Séhoql of Mediéixie,

Kanazawa University. .

Director : Prof H. Hiramatsu, M D.
Ass Prof. T. Kobayashi, M. D

by Yoslinor: Miura

XN

PR R R D B Fus T B o Rk
B0 —3E LT, ZHIERMCRBL B
BL, 0 HRAEERREC EREERY e 515
A OEIRR O\ CH RSB R L -

BRESRIX BB T, R & EEREE
| W IETEok. EFREL AT H X 0 158H
3 Elo4-C 30 [y RS X b kIO T &
BLk. mLTX§m@msmﬁ&@r ' !

S SHARGRRNT

1) Fibrillation V. {347t 3.5 HicBIRE M
L 30 HAARE THOk. nu&ﬁ¢bruotm
120 G b 55RI IS4 L it haols .

2) Nascent MUV. {3448 45.5 B e Bh R
ML 70 BAYRE Chotke . Fhbigis Normal MUV.
BT 5 AE LTV ok st 120 HCH AR D B

R : . .

3) . Normal MUV. i35t 54 BieBih 90 B ¥ TiX
A iimL , Interference V. y R B MBI 58
in b 120 B CRRBA »BERORNECEE L.

4) 3rHLEEBRL-bORR Relnnervatron v
AR LR, . v

5) H’%@ﬁo%ifm@ﬁﬁurm ot [EER
OFIL A& B ohic . Lz 120 Ho MUV
TIRESENT A Teoitz.

6) MEMMEOEASEET 1 B 2.2mm Chot.

7)) HERoEECITNS » ByELL.

.8)" YEWHESAEY. Nascent MUV. ¢t Normal MUV.

@i’gﬂnk%&%bf@@m
RICAR R LR R AT - ‘.
1) Fibrillation V.1¥%< H bkt 90 Hipgc

[ 131



[l

W

RPOBERERLEE.

2) Nascent MUV. Fz¢* Normal MUV. (Dtﬂﬁﬁﬁ#
FORRICiTRENRR, Bhkﬁxoﬁ_

3) ﬁ%ﬁ@@@dﬁl#ﬂ$#ot

4) ﬁﬁﬁﬁ%&@ﬁﬁﬁﬁ@k@ﬁki%%iu
B bkl

Abstract

The author has investigated the course of
electrical activity of rabbit’s gastrocnemius
muscle after denervation.

The investigation has been supplied by
complete crushing of the sciatic nerve and
observing the progresé of nerve régenera-
tion until functional recovery.:

Study has been made following treatment
by low frequency current electrification.

The materials consisted of 24 rabbits, all
of which had been crushed under the one side
of sciatic nerve, ether anesthesia, approxima-
tely 11 cm from the centre of the gastrocnemius
muscle. The following resulis were obtained.
L Spontaneous recovery course :
Y The fibrillation voltages appeared on

the 3.5th postoperative day. On the 30th
postoperative day, the number of fibrillation
voltages reached to maximum, after which it
showed a gradual decrease.

2) At the beginning motor unit voltages
were 45.5 at postoperative days. At the 70th
postoperative day the number of nascent MU
V. wére very prominent, and after which it
showed a gradual decrease owing to .the
change of normal MUV. However on the 120
th postoperative day nascent MUV. were
recorded. .

3) The normal MUV. appeared on the 54
th postoperative day, and fairly -earlier in-
creased until'the 90.th postoperative day. And
by the 90th' postoperative day interference
;voltages were elicited. Since the 120th pos-
toperative day, motor unit voltages were
recovered to almost normal state.

* 4) .Reinnervation voltages were elicited

| 5) TR R DR R R B
BL®BADO TS, O, Bawbh &

. BRETELOLEbRS.

LR R X b Ao BEE R L B RN
LML, B SIS O o E
AR TR O—yH b L.

_since the 120 th postoperative day.

5) Variety of discharge intervals were
very small in the normal state, and very
great in the beginning of motor unit recovery,
but on the 120 th postoperative day reduced
nearly to normal state. '
. 6) The rate of reinx‘xer.v_aﬁon was carried
out at 2.2 mm. per day. .

' 7) The recovery of muscle atrophy needed
120 th poétdperatifre days.

8) The musclefunctions were recovered
_parallel to the increase of nascent and normal

II. The treated cases by electrification as

compared with spontaneous recovery
courses ;

1) More fibrillation voltages were recorded
than the control, but showed a decrease
since the 90 th postoperative day.

2) The onset and course of nascent MUV.
and normal MUV. were not found to differ
when compared to the spontaneous recovery
courses.

3) Muscleatrophy was recovered 1 month
earlier than the controll.

4) There was not shown a great difference
of cyclenumber and polarity by electrification.

5) The action of low frequency current
that was considered was not earlier than the

 recovery of peripheral nerve lesion, but a
process to prevent the muscleatrophy and
degeneration. . :

Thus the author proved the electromyo-
graphic recovery of beripheral nerve crushing,
and process of low frequency current in
opposition to peripheral nerve recovery.

[ 201



TR o EATB AL O £ IS RiE TR 0 SR IRIE AT g

o B & |
miE & F Ho2 Sedative i
H2E REMPIROER S %28 30 cycle pigs
HIE HRTR Mo 1 Stimulation jEys
F1f ARKEEEEE $o2 Sedative
F1W EHERRE %33 0cycle oy
& oIy Fibrxllatlon V. Ho 1 Stimulation ﬁﬁﬁ B
# 315  Nascent MUYV. Ho?2 Sedative ﬁﬁﬁ
#4735 P4 Normal MUV. T N NI
# 535 Reinnervation V. F4E IR HEER
$63 N #E BE5E £ B
L2 ﬁﬁ ﬁ)ﬁ?&ﬂ%ﬁ]@ﬁ S:BELER
;1 E 3 cycle DL M X
Ho 1  Stimulation jEy o
g1 #® 7

CREMES BENEEY RGBS, T
REMEBW LT BEEBERER, BELTOBEY
B#ET2EES 2 LILAmOBBYTHS. L
L DFEBRIIES 04BN I RER
BFIRBZ Lo T IR ThB0, 2Dk
HREROBTEIES EBENCIERT 5 L8
Bh5. S

HEROBFACETAHERY N BFF 1T

Weddell, Feinstéin, Pattle (1943), Berry,! ..

Grundfest, Hinsey (1944), Jasper (1945),
Golseth, Fizzell (1947), Yahr, Herz, Mol-
daverQ1950) FRIDTHRINRTVER, B
Hiz ﬁ“f&ibﬂﬁ {%EH, Bl (1952), E#AII
(wml@¥ﬁbﬁbnékﬁ%kb LA
ORI BT L b—HE R

) RREH
{438 2.5 ~'3 kg O RREAEE B EHEMESR TR 24 IOk i
Mutk. o

2) WY

= 5 LD b 2 KR EATRS MUY 2 B
BRI R M % . ABT IR S U L c B
RERHL, ToRH WL LEPEHHEC X D —ED

EEIRBHEN T OEA PR TERE IR
% AT B A I e B 858230 b OB RE
EETHICEDLD, ERPERBLFTHEY
BEL, %o%%@%&&lﬁ?%ir#ﬁu
PERENCRELL.

- X 2 DR FROEBICHG bh s HER
FREOS, BRFEEREELBME S5
MR, RS E AT B OB O ERIR

© HIRRSEE B, T x O BRI

CREIRBFEIROL D Z LBFHEZh T2
2, ZOEBEAKESREEROBEIREE
DERBRI T 28R 5 2 5 OIER
BEFFIe D\ T Augospel % vy, SEREHE
%ﬁk%ﬁ%#@ﬁﬁﬁﬁhﬂﬁm%HOL

fﬂkﬁﬁfb

B2E ERDMRUEREE

WM iR WM LR, FoBAVRBOES Y
ok .

3) REEER ,

SIEBOHA LV BERELES LSO LD B
KREOHEH*EEL, TRALIELTHHRcEHER
BAWEGHI LR - _ ‘

4y BERUER A

[ 211}



[l

5

T BRI BSERNo GBI AV, SBERS

LT3y vEAF Y v e R 2 - S RBES W B R

BEREL, XNBEA Y v 77 7R EDERLE. 7
OB %S XA RILBSREL M L.
HELBHERRROBHBS TR L VBRI h S
RAEIRR R Uy SRR & WHEHERES & OB
W EChH k. %LrTﬁ%&ﬁ%kﬁﬁﬁms
BB T ek LV ELCEEBEIISHHCAE bR
ELTHBEOSDE (=), (), (H), (D, (i)
DREET . MEERERNC BEEEENIC
B|gpfiorz. - ”

5) EEEAEREEEROEE L

SERVE T oA Augospol HT 502 % v+, ¥
REFEHRCEL, FOEFAEERSEEEEC

o

11%4.5 EORRUATLES, A TRE 28N
BorRBLTYES, B3E0WATHR THLD
SOESEHE LTz - ‘

6) SHRPIBROEREE

B ARG ER e
5~10V, O. 8~1mA 20'

Stimulation 34
{Sedatxv 3%

30 o, 10~15V, 1.5~2m A, 20/ -
e . {Stimulation 34

3 e,

_ .. 1 Sedativ 3%

300 ~, 15~.20V, 3~4_ mA, 20/ .
Stimulation 3]
Sedativ 3t

E3IE =B R R

B1E HRAEERER

L B1E EEREE

MR X RERHTIZ AL BEXE bR
-+FTE8 electrical silence "G, 2%, FREA M
B HEYE (MRERS TR 3852
L2k b BB EFt D Normal MUV, 448 &
hi-. BRI 2~3HED DS 4~5~
6 msec DFFERITIRMIL 5004 V~ 1m VD

PDOMNEL, RAEMNIIImVEETZmV
BED DR BRI D7. X Interference
V. dERBRbohic. S
HKEMEBOLEIES T hrok. FIX
(X IEE R Normal MUV.D Intervaldlagram
B Histogram Tt % .
&E%EFO&Tu8~mmwhOH@1m
ETDHIONRENDOIK.

Fig. 1. Interval diagram and histogram of ‘Normal MUV, .
r . . . }
3 %
é i . . St
w o
= . . L
2 MWWV pmtnrttnppp AT Ay Ml gty
~0.05 , Y - _ AN 50
g :
<
X
(@] . I . —ed
22| 50 100 150 - 200 0
o
: NUMBER OF DISCHARGE INTERVAL
<t
>
mm
ul
Z0.05 4 56
W WM AAA A AN A M et Y T e
[&] v R
<
:_.I“ N N . . |
@ 0 % 100 50 200,
o

NUMBER OF DISCHARGE INTERVAL

T

2 1



MRG0 EIARE O e RiE TE R R o R IREEAT

-
<L
>
0@
5
E
Z0.
w -
1]
[14
Py
8 0 50 . 100 150 ... 200 0 0,05
o NUMBER OF DISCHARGE INTERVAL
- . Lo b I §
< ' 7. B L%
> A -
w
5 WWNWWN\%
z ‘ ] ! -
0.05 ‘so .
w
o«
< .
I h o
O N
g ] tie 500 T 100 150 0 0.05" 0.1 PR
NUMBER OF DISCHARGE INTERVAL
8215 - Fibrillation Voltage 5) HEEE

D HBEraRE
T2 absolute electrical sxlence <
Hboten, BIRCARBhDZMLMHE2HI1
1, SAT 24, 4 B 24, 5 Hiz 14, ¥4
3.5 iz Fibrillation V. 2BAfan7- .
D B W
@1 ~2 #E’[:ft“c HOTAFRI ﬂﬂ;ﬁ L%
JFE'EE@ Flbnllanon V ng. B;h,f_
3 E- m
Fibrillation V. ﬁxﬁﬁ’b ﬁ‘l‘Bb"Cﬁ* 52~3HM
<@WyvuT®§@m§mOt#&%Lﬁm
A LT THIIE 50~60~100 2 V iZ g L7z,
L2 L 30 A& TEM L LT KREI ML 7
,:50~60 Azt 60 22V, 90 H LA CiL 40~50
2V YT ChHO.
SN2 33
o RS 7T % [F4 L7z FibrillationV.
FE\TIE I~2msec Tl e

Fibrillation B#A%% ¥ B RS ﬂjiﬁk@& ﬁ.
T2t REICERENIZ KAV 20 BT ik
TR DMy &b BHS BRI

Fibrillation V. ﬁnﬁ.h’cm 5 T~10 |, P15

9HT D rieh, 16~21 B 18 HT )

rich 30 HAEARE CH DR, £ LT 49~
56 ES{Zi’:J 51T (4 kigh, 65~72 E]S[Zié}
69 B () ried &%M}@‘w‘ L*C\noﬁ_;bx
HH 120 Aoz 1 mﬁ'ﬁé‘e 5 @Uﬁi xél«.ﬁ?ﬁﬁ&
Lighoie.
. Fibrillation V., @E{’ﬂﬁaﬁlﬁuﬁfiﬁ%k TﬁHU‘C
BHote. RELHEL Fibrillation V. DR > %
x—3 UCTHRPTIE 30~50 BoilkT 5
discontinuous Fibrillation V. 23R biviz . -
1 Fibrillation V. R & h 58, dura-
tion DE V4 ~ 5 msec, 200~300 2V Bj 48 o
Fasciculation V. § B ohu7-.

I 231



R

Table 1.

The onset of motor unit voltages after crushing
of the sciatic nerve of rabbits, in the

cases of non-electrification.

E S Appearance-period of MUV. (Postoperative day)

5.2 Treatment —

& : Fibrillation Nascent * Normal
1 non-electrification 3 44 56
2 non-electrification 4 2 © 51 E 58 3
3 non-electrification "3 9 49 b 54 )
4 non-electrification 2 g 40 & 49 §
5 non-electrification 4 = 42 é’ 51 &
6 non-electrification 5 47 56

831 Nascent MUV,
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#lrreRoham< #f# 40~51 H, ¥H

45.5 BRI B pdsntc.
D W
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»H & m
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~600 4V iz b, 70 Biik 1m V 5RO BE
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~ Fig. 2. Interval diagram and histogram of nascent MUV.
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Table 3.
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Jeh3BHETHREL itok. £LTWO~51H
F1546 BT (4, 68 ~T2 BFHT0OAT(+D
oy, 120 a*cmzaﬂJG), 18— Tth
iz

Nascent MUV. o BB 40 ~ 47 B34
4.6 5T, A~6LBFHETRCTUHD &leh
BEIL 65 H Thot. LT ~84 BFE
120 AL 2B (+) T
Ho7-. o

Normal MUV. &> H{ 3 34413 49 ~ 58 B

. 53.6 HT, 61~70 BB BT (H); 72~

S4RFHTTATHD L7xb, 120 BT 24
D, 141 (1) ThHotk.

The onset of motor unit v‘oltagés after crushing

of the sciatic nerve of rabbit, in the treated

cases by electrification.

Appearance-period of MUV. :

Rabbit Treatmegt ) ] (Postoperative . day) ;
No. a v mA | polar {duration| Fibrillation Nascent | - Normal
7 3 | 5~10]0.8~1] Stim | 20/ 4 g 40 %’ 9 | %
8 3 | 5~10|0.8~1| Stim | 20/ 4| 8 a | 8 58 . | §
) 3 o [¢] [¢]
9 3 | 5~10|0.8~1| Stim | 20/ 5 8| 47 | 4Pl B |58
10 3 | 5~100.8~1]| Sed 207 3 g 51 g 58 | %
11 3 | 5~10 | 0.8~1| Sed 20 5 | & 4 | 8 5 | 4
[ [¢] [+
12 3 | 5~10|0.8~1| Sed 20/ 6 | 5 2 | Bl 3|85
13 30 | 10~15|1.5~2 ]| Stim | 20/ s 2 | 2] = | %
14 80 |10~15|1.5~2| Stim 20/ 4 § 47 § 54 °§
H o [ [
15 30 |10~15|1.5~2 | Stim | 20/ 5 | %% B | L] 47 | 5P
16 30 |10~15]1.5~2| Sea | 20v s | B a| Z] s | ¥
17 30 | 10~15|1.5~2 | Sed 20/ 2 § ar | 8 54 §
18 30 | 10~15 | 1.5~2 | Sed 207 3| % g2 |81 51 |8
19 300 | 15~20 | 3~4 | Stim | 20/ P 42 ’g 51 | %
.20 300 | 15~20 | 3~4 Stim 207 3 § 49 a§ 58 §
H o ® ’ [¢]
21 300 | 15~20 | 3~4 | Stim | 20 5 | 14|20 5 |58
22 300 [15~20 | 3~4 | Sed | 20’ s | 2] 2| 5| =m | %
23 300 |15~20| 3~4 | .Sed | 20/ 4 § 44 (g 54 0{5
. o o By .
24 300 | 15520 | 3~4 | Sed 207 3 | o w81 56 | 8

Average ] 4.0 4.4 53.7
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Ta'blé, 4. The onset and course of mofor umt voltages after m'ushlng
of the sciatic nerve of rabbit, in the treated
cases by’ electrification. - ’
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