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Table 1. Clinical date of 14 patients of rheumatoid arthritis

. . Examination
Case Sex | Age DLIYI:a;IrOI‘l Criteria |Stage| Class %f;?;d
. stm., | 2nd m. | 3rd m.
e Y Ad ’ 1 [ d ' 3rd
s.Y.l ¢ | 54 3 |Classical | T | 2 + o 0 o | o
2)K.N. | 2 50 7 ” 111 2 + O O
3)J). K. 2 54 3 ” v 2 — O O
4$HS.M.| B 62 8 ” v 3 - O O O
55S.M. | ¢ 52 3 ” 1 2 - @] O O
5)Y.Y. 2 63 6 ” v 3 - O O O
TINY.| ¢ 40 1 ” 1 2 — O
8/ Y.Y.| & 56 3 ” 1 2 — O O O
NT.K.| 2 37 4 ” 1 2 — O O O O
10y HY. | ¢ 61 6 ” v 2 — O D
11) T.M. 2 43 2 ” I 2 + O
12Y.1I.| & 39 1 ” I 2 + O O
1IHKH | ¢ 55 5 7 v 2 + O O
4 K.S. | % 25 5 Definite I 1 + @)
Ad. = admission 1st m. = 1st month after admission
2nd m. = 2nd month after admission 3rd m. = 3rd month after admission
mV mV mV
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Fig. 1. Mean values and variations of amplitude in patients with rheumatoid arthritis who
were admitted during 3 months (=Ad.) and who were discharged after 3-4 weaks (=Dis.).
m. b. b. = m. biceps brachii m. 0. p. = m. opponens pollicis
m. a. p. b. = m. abductor pollicis brevis
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RAEE 0.54mV, REZEL0.66mV LIREEIESEMEHC
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mV LREREESEEREL hiE. SEEIRER0. 42+
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BEICHARTEL L ST EEEPED T -T2,
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Fig. 2a. Mean values and variations of
amplitude in rheumatoid arthritis dur-
ing 3 months after admission.

m. b. b. = m. biceps brachii

Ad. = admission

1 st m. = 1st month after admission

2 nd m. = 2nd month after admission
3rd m, = 3rd month aftr admission
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Fig. 2b. Mean values and variations of
amplitude in rheumatoid arthritis dur-
ing 3 months after admission.

m. 0. p. = m. opponens pollicis

Ad. = admission

1st m. = 1st month after admission
2nd m. = 2nd month after admission
3rd m. = 3rd month after admission
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Table 2. Number of Action Potentials

Rheumatoid Arthritis

M Admission 1st Month | 2nd Month 3rd Month

. E. | -
Mus. Pot. Mus.  Pot. | Mus. Pot. Mus. Pot.

m.b.b. | 18 166 | 15 133 } 12 102 | 13 112

m. o. p. 2 164 15 132 | 13 113 14 114

m.a.pb | 20 160 15 121 1 13 104 13 124

Total \ 50 490 | 45 377 | 38 39 | 40 350

M. E. = muscular examination Mus. = muscles Pot. = potentials
m. b. b. = m. biceps brachii m. 0. p. = m. opponens pollicis
m. a. p. b. = m. abductor pollicis brevis

Table 3. Number of Action Potentials

Steroids - group

M | Admission 1st Month 2nd Month 3rd Month
. E. . _ e
Mus. Pot. ’ Mus. Pot. E Mus. Pot. Mus. Pot.
mb.b. |7 54 5 33| S 48 4 33
m.o.p. | 8 551 6 9 s 44 | 4 32
m. a. p. b. 56 6 55 0§ 37 4 36
Total 22 165 17 137 15 129 12 101
No Steroid - group
m.b.b | 11 112 | 10 100 |7 54 9 79
m. o. p. 14 109 9 74 8 69 10 82
m. a. p. b. 13 104 9 66 8 67 9 88
Total 38 325 28 240 23 199 28 249
Stage I-I1I-group
m.b.b. | 9 75 9 67 6 50 \ 7 58
m.o.p. | 12 108 10 86 6 53 | 8 67
m. a. p. b. 11 9% | 9 74 6 510 7 71
Total 32 274 % 28 27 18 154 | 22 186
Stage III-IV-group
m. b. b. 9 91 6 66 6 52 6 54
m. 0. p. 10 59 5 37 7 60 | 6 47
m.a. p.b. 9 6 | 6 47 7 30 6 53
Towl | 28 216 17 140 20 165 ~ 18 154

M. E. = muscular examination Mus. = muscles Pot. = potentials
m. b. b. = m. biceps brachii m. 0. p. = m. opponens pollicis
m. a. p. b. = m. abductor pollicis brevis
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Fig. 2¢. Mean values and variations ot
amplitude in rheumatoid arthritis dur-
ing 3 months after admission.

m. a. p. b. = m. abductor pollicis brevis
Ad. = admisslon

1st m. = 1st month after admission
2nd m. = 2nd month after admission
3rd m. = 3rd month after admission

A 1360, 37 At 146 (E28)

DEl P <3 & AR 0.63mV, 147 7% 0.57TmV,
247 A7 0.65mV, 37 HABLBmV EAREKL 1S
AHBTETL, 2-37ABTHEZ->T05. FEER
A 025mV, 14 H#028mV, 24 5#0.32mV,
3 A#0.34mV &AL D IREILE L 2o TN A,
SEISEIE AL 0.4240.10mV, 1 4 7% 0.39+0.08mV,
2 H7%047+0,08mV, 2 4 4 0.58£0.26mV = ABL
Hkh—rBETIETL, 2-3 7 BB TEL K> T4,

17 A#e 3 r AciddmEsE (P<0.05) 231,

i) EEIENER OABEEF 2050, 14 B4 1561,
25 A% 136, 3B 135D (K20

BEER NS E AR 0.63mY, 14 A4 0.58mV,

-3 B#£0.69mV, 3 A% 0.77mV & BFE AR

KABEHL b 17 BBTIETL, 2-37BH%TEL 5>
TWh., BEEIZARRKEO0.32mV, 15 H40.32mV,
25 B$0.33mV & HFE HEFHL T, SEEEIEA
Bils 0.46£0.09mV, 14 H%043£0.08mV, 254
0.47£0.11mV, 3 7 B 0.53£0.14mV & zh$ S5y
U EEBICABRL b 1 AETETL, 2-37HE
TR -TWV5. VBB E 3 HETIIEELE P
0.05) DTz,

2) steroid therapy & D%

D BB (K 3a)

Steroid B (ABels : 7650, 1 B#% :5F, 27 A% :5
B, 3 A8 40

BEl e A & AR 048mY, 14 84 04mV,
27 H%0.47TmV, 35 8%0.43mV & AR —BE
LI ABTETL, 2 5 HETIRIF AR E TEd
b, 3P BB THERRETL OV, BEEIZALRO0.20

mV, 17 3% 031mV, 24 B4 0.33mV, 3 » H#0.33
mV & ARG —FEL ZOHLTHITEL B> 5.
ST AR 0.39£0.06mV, 1 4 A% 0.37+0.05mV,
27 A% 0.37£0.05mV, 3 A% 0.38£0.04mV & AR
BOIBIIETL T35 E b BB 2D iz,

I steroid BE (ABENS : 115, 14 H# : 106], 248

% T8, 3 A% 94l)

mmf BB & AEEG0.54mVY, 17 34 0.4mV,
27 H1#:0.45mV, 35 H#0.40mV & ABRS—FETY
L ZDBRBITETF LU TV A, B/MEIZABE0.30 mV,
177 H”* 0.29mV, 245 A% 024mV, 3 7 F4£0.25mV
FICABR D —EE L TOBRIEKTOEmI
zoz;. S35 ;i]\%%‘OAGiO.leV, 1 H%0.37%
0.05mV, 24 B#037+0.07mV, 34 H#% 0.3320.05
mV & ABRES—FEL TOBRETLTWS. ARiEE
3 AEGTIIHERE (P<0.05) 23w,
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i) RHER L (M 36)

Steroid ¥ (ABil : 841, 1 3% : 6, 2 Hk : S
i, 34 Rk - 451

B2 h~ 2 & AR 0.50mV, 14 H#0.51mV,
27 A#0.52mV, 37 B#0.4TmV L ARiREL b 1-2
TRABTOTPICHELC S 3y ABRTETL TS, &
IEEIE ABEEE 0.35mV, 14 B 0.39mV, 24 H#0.39
mV, 37 A#0.36mV & ABRS—FHIEL 1-27 A%
THEEh 37y AR TETLTOS. T AR
0.45+£0.04mV, 14 A% 0.41+0.09mV, 27 H#%0.45
+£0.04mV, 3 - FH#0.424£0.04mV & ABRE LT 2 7
AsEL 17 A%, 37 BBBEZ->T0EHN
TRIHAEEZBD 2d > 12,

JF steroid B (ABERF : 1461, 1 7 B%: 94, 24 H
% 8, 3 Atk : 108D

EEEPHA~S X AR 0.63mV, 1 H%0.57mV,
25 H#0.65mV, 347 8% 1.33mV &AL H 1
ABTETLZOBELK>TWE., BEHIZ AN
0.25mV, 1 7 H#%0.28mV, 245 HA#0.32mV, 37§
#034mV AR —FBEL ZOBE L B-T0 5.
B AL 0.40£0.08mV, 14 F# 0.37+£0.09mV,
24 A% 0.49+£0.10mV, 3 7 H1%0.64£028mV > AR
HL o 17 ABRTETUL2-3 75 AR TELIZ-> T 5B
HEZRRD s 1.

i) ERIENED (K30

Steroid Bf (ABE : 781, 1 B 60, 2 A% : 5
B, 3 Hk: 4pl)

BEERHA~S & AR 0.63mV, 17 H%0.53mV,
24 B#0.63mV, 35 H1%0.53mV & AR 24 BB
»Emd, 17 AL 3y BEBNEL 2T 3, RIEE

Table 4. Amplitude of Action Potential

Rheumatoid Arthritis

E Admission 1st Month | 2nd Month 3rd Month
M.
Mean (mV) S.D. | Mean (mV) S.D. [ Mean (mV) S.D. | Mean (mV) S.D.
m. b. b, 0.40  0.07 | 0.37  0.05 ] 0.37  0.06 | 0.35 0.05
m. o. p. 0.42 0.10 0.39 0.08 ; 0.47 0.08 0.58 0.26
m.a.p.b 0.46 0.09 0.43 0.08 { 0.47 0.11 0.53 0.14
Rheumatoid arthritis
Steroids - group
m. b 0.39 0.06 0.37 0.05 0.37 0.05 ‘ 0.38 0.04
m. 0. p. 0.45 0.04 0.41 0.09 0.45 0.04 | 0.42 0.04
m.a.p. b 0.50 0.09 0.42 0.07 | 0.48 0.12 } 0.49 0.03
No Steroids - group
m. b. b. 0.40 0.10 0.37 0.05 0.37 0.07 J 0.33 0.05
m. 0. p. 0.40 0.08 0.37 0.09 0.49 0.10 | 0.64 0.28
m. a. p. b. 0.44 0.14 0.44 0.08 0.47 0.10 | 0.55 0.18
Stage I-II-group
m.b. b 0.39 0.06 0.37 0.06 0.36 0.06 0.32 0.06
m. 0. p. 0.44 0.08 0.41 0.08 0.51 0.05 0.58 0.17
m.a.p. b 0.45 0.15 0.45 0.06 0.48 0.10 0.57 0.13
Stage III-IV -group
m.b. b 0.41 0.07 0.36 0.02 0.38 0.06 0.38 0.03
m. 0. p. 0.39 0.11 0.33 0.04 0.44 0.09 0.38 0.36
m.a.p.b. | 0.47 0.09 0.39 0.09 0.47 0.11 0.50 0.12

M. E. = muscular examination
m. b. b. = m. biceps brachii

S. D. = standard deviation
m. 0. p. = m. opponens pollicis

m. a. p. b. = m. abductor pollicis brevis
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AR 0.37mV, 14 H%0.32mV, 24 54 0.33mV,
3 A% 046mV EABERS L b 1-25 A% 41K 37/
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mV
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17 B#029mV, 2 7 H#0.24mV, 347 H7%025mV
EAFE S —FE L ZOBETL VWA, SFEEIZAR
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Fig. 3a. Mean values and variations of amplitude in the m. biceps brachii (= m.b. b.)

during 3 months after admission. (Steroids and No Steroids-groups)

m. b. b. = m. biceps brachii
admission
after admission

Ad. = admission
2nd m. = 2nd meonth after admission

1st m. = Ist month after
3rd m, = 3rd month
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Fig. 3. Mean values and variations of amplitude in the m. opponens pollicis
(= m. o. p.) during 3 months after admission. (Steroids and No Steroids-
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groups) m.o.p. = m. opponens pollicis Ist m. =
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#%0.31mV, 37 240.31mV & 17 BT E L7
S>TWADS, Bk ABERE &Z5 5700, EHEIZ AR
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r HETITEREZE (P<0.05) 2301z,
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HEER A & AR 0.60mY, 17 A7 0.39mV,
27 A#0.65mV, 34 H1%1.33mV & ABRX b 17
ABRTETLEDH2-35 ABTELAZ-2TWA. &
(B AR 0.25mY, 14 B7%0.28mV, 24 A#0.32
mV, 34 B#%0.34mV & ABiHE»B—FEL ZOBRE
RHEL E-TW0W A, FHEIR AR 0.39+£0.11mV, 14
H#0.33£0.04mV, 24 F%#0.44+0.09mV, 27 B
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Fig. 3c. Mean values and variations of amplitude in the m. abductor pollicis brevis
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35 RABTELL>TOEPNT N EEERED I
-7z,

i) JERENES (K40

Stage I-11 B% (CARzhF : 114,
#0307 A% TED

BEERH~RS & ABR063mV, 14 H#055mV,
245 F1%0.63mA, 37 H% 0.77mV S ABH X b 14
RBTETFL 27 BB TARENE TR, 3 H%T—
FE o TV A, RIREIZ AR 0.32mV, 17 %
0.38mV, 24 A%0.38mV, 34 H#%0.34mV & AR
&0 L2 A%TEL Y, 3y BBRTARIEREL K
TUTWA, FafEiZ ABE 0.45 £0. 15mV, 147 H#%
0.45+0.06mV, 24 [ 04.8+0.10mV, 3 » F#0.57
+£0.13mV EABREE R TN 1 4 JIRICE ) 7003 2-3 7 F
BTEHLB->TA, ABERFE 3y HRIGIERESE (P

1rA#%:841, 271

0.05) 21z,

Stage INI-TV & (ARG : O, 1 Hig: 661, 24 H
%760, 3 Atk 660

BEER AL & ABR0.63mV, 147 H#%0.58mV,
24 H#%0.69mV, 3 B 0.74mV L AL b 15/
BTETL2-37HBTEL 2o T3, BRIKEIRARS
1 032mV, 14 8% 032mV, 24 A%033mV, 34
JA#0.33mV & »F hrEhpsiau. SEEEIZABR 0.47
+£0.09mV, 14 H#0.39+:009mV, 27 F#0.47+0.11
mV, 34 H4#0.50+£0.12mV & AR L b 1 B#%TE
TL 27 ABTARBETCRD, 35y ABT-EEl R
STWAWEEZEZRD L 10,

b) #FHFEEBICDNT (RS)
1) RAFHZDNWT

Table 5. Mean Duration of Action Potential

Rheumatoid Arthritis

M Admission 1st Month 2nd Month 3 rd Month
. E.
Mean (msec) S.D. | Mean (msec) S.D. | Mean (msec) S.D. | Mean (msec) S.D.
m. b, | 3.6 0.5 | 3.7 0.7 | 3.5 0.4 | 3.8 0.7
m. o. p. 3.9 0.7 3.8 0.9 3.9 0.5 4.2 1.1
m. a. p. b, 4.1 0.7 3.9 1.0 4.1 0.5 4.1 0.8
Rheumatoid Arthritis
Steroids -group
m. b, 3.4 0.3 3.7 0.3 3.5 0.3 3.5 0.3
m. o. p. 3.8 0.3 3.6 0.3 3.7 0.5 3.2 0.1
m. a. p. b. 3.8 0.5 3.5 0.4 4.1 0.5 3.4 0.5
No Steroids - group
m. b. b. 3.7 0.5 3.8 0.5 3.5 0.5 4.0 0.7
m. o. p. 4.1 0.7 4.0 0.8 4.0 0.5 4.6 0.8
m. a. p. b. 4.2 0.6 4.2 1.1 4.1 0.4 4.5 0.7
Stage I-11-group
m. b. b. 3.5 0.8 3.6 0.5 3.6 0.4 3.8 0.5
m. 0. p. 3.9 0.7 3.5 0.3 4.1 0.5 4.4 1.1
m.a.p. b 3.8 0.6 3.5 0.4 4.1 0.4 4.0 1.6
Stage III-IV -group
m. b. b, 3.7 0.5 4.0 0.4 3.5 0.4 3.9 0.8
m. 0. p. 4.0 0.4 4.4 1.2 3.7 0.5 4.0 0.9
m. a. p. b. 4.3 0.6 4.6 1.2 4.1 0.4 4.0 0.8

M., E. = muscular examination

m. b. b. = m. biceps brachii
m. a. p. b. = m. abductor pollicis brevis

S. D. = standard deviation

m. 0. p. = m. opponens pollicis
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Fiz. 4a. Mecan values and variations of amplitude in the m. biceps brachii (= m. b. b.)
during 3 months after admission.  (Stage I-II and Stage III-IV-groups)
Ad. = admission Ist m. = Ist month after admission 2nd m. = 2nd month
after admission 3rd m. = 3rd month after admission
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Fig. 4b. Mean values and variations of amplitude in the m. opponens pollicis
(= m. o. p. d.) during 3 months after admission. (Stage I-II and Stage I1I-IV-
groups) Ad. = admission Ist m. = Ist month after admission

2nd m. = 2nd month after admission 3rd m. = 3rd month after admission
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Fig. 4c. Mean values and variations of amplitude in the m. abductor pollicis brevis

(= m. a. p. b.) during 3 months after admission.

Ad. = admission

month after admission

1st m. = 1st month after admission

(Stage I-II and Stage ITI-IV-groups)
2nd m. = 2nd

3rd m. = 3rd month after admission
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Fig. 5. Mean values variations of duration in patients with rheumatoid arthritis

who were admitted during 3 months (= Ad.) and who were discharged after 3-4

weaks (= Dis.) m.b.b. = m. biceps brachii

m. a. p. b. = m, abductor pollicis brevis

m. 0. p. = m. opponens pollicis
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Fig. 7a. Mean values and variations of duration in the m. biceps brachii (= .m.b.b.)

during 3 months after admission. (Steroids and No Steroids-groups)
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after admission 3rd m, = 3rd month after admission
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CLINICAL STUDIES ON ELECTROMYOGRA-
PHIC CHANGES IN RHEUMATOID ARTHRI-
TIS

PART II. ELECTROMYOGRAPHIC CHANGES
IN TREATED RHEUMATOID ARTHRITIS
DURING 3 MONTHS AFTER ADMISSION

by Tadaoki Txkecamr (Director : Prof. Hiroshi MoRri-
NAGA) Division of Internal Medicine, Institute for

Thermal Spring Research, Okayama University.

Abstract. Electromyograms were recorded on 14 pa-
tients with rheumatoid arthritis (13 cases of classical
rheumatoid arthritis and 1 case of definite rheumatoid
arthritis) during 3 months after admission. The
muscles selected were the biceps brachii, opponens
pollicis and abductor pollicis brevis, and the following
results were obtained:

1) Muscular atrophy changed for the better
with medicinal treatment and physical therapy (espe-
cially exercise therapy), but was not improved with-
out exercise therapy out of other treatments.

2) Muscular atrophy in steroid - treated patients
did not improved, while it tended to be improved
in patients without steroids.

3) Muscular atrophy in stage I-1I was improved,
but in stage III-1V did not change.

4) In case of ESR over 20mm per 0.5 hour,
grade of muscular atrophy increased, but in case of
ESR under 10 mm per 0.5 hour, it could be improved.

5) During 1 month after admission, grade of
muscular atrophy increased in stage I-II, and in
stage ITI-IV it showed no change.



