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Electromyographic Analysis of the Muscles around the
Shoulder Girdle, Especially about the % MMT

by
SUZUKI Kazuhide, YAMAMOTO Ryuji, MIHARA Kenichi, HOKARI Shigeru,
UESATO Hajime, OHSIMA Yawara, UTIKAWA Tomayoshi, KAN Naoki
and MAKIUCHI Daisuke

department of Orhopaedic Surgery, Showa University Fujigaoka Hospital

TSUTSUI Hiroaki and YAMAGUCHI Mitukuni

Showa University Fujigaoka Rehabilitation Hospital

(Purpose) The purpose of this study is to analyze the inner outer muscles function with integrated elec-
tromyography and the %MMT.

(Materials and Methods) Fourteen sholders of seven young males(group I )and fourteen shoulders of seven
young males (group II),who had no symptoms on the shoulders, were studied. The activity of the supraspina-
tus, infraspinatus, deltoid, and biceps were evaluated electromyographically with the load at 45 degrees ele-
vater position in the scapular plane. Further, each EMG activity was integrated. Subsequently, the maximum
integrated EMG acticity during MMT (Max MMT) was defined as a normal vaue (100%) and each activity was
expressed as a percentage of the Max MMT(%MMT)with group II.

(Results) In group 1, the activity of the supraspinatus and deltoid increased lineally with the load and the
relationship bitween them did not change irrespective of the load (deltoid/supraspinatus=1/2). In proup II,
the %MMT of the supraspinatus was the largest (average 19% MMT without load and 37% MMT with a 3kg
Load). The averge %MMT was 14% without a load and 31% with a 3kg load in the deltoid, 6% without a load
and 16% with a 3kg load in the infraspinatus, 3% without a load and 11% with a 3kg load in the biceps. There
was a consistant relationship between the %MMT of the deltoid and the supraspinatus irrespective of the load
and the ratio of the supraspinatus to the deltoid was 1:1.3.
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(conclusion) Our results with an I[EMG and the %MMT suggested that there was a consistant rera-

tionship between the supraspinatus and the deltoid for stability of the glenohumeral joint in the normal shoud-

er.
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Data Analysi
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Sampling rate 1000H7
Reset time 0.02sec(50HZ){
Reset level 2 Vol.sec

Data input
PolygraphRM6300

Sensitivity 500v
Low cut 10HZ

High cut 5KH?

Data recorder Zero regulation »
KS-616 (SONY) Calculated Zero
Tape speed

9.5cm/sec
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Muscle non weight  1kg 2kg 3kg

Supraspinatus| 19+6 25+8 32+14 3711
Deltoid 14+6 20+9 25+12 31£13
Infraspinatus 64 9+6 13+ 8 16+ 9
Biceps 3+2 5+2 8t S 11x 5
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