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ABSTRACT

The shoulder impingement syndrome may occur through the imbalance of the muscle
strength around the shoulder of baseball players. Our previous study suggested that latissimus
dorsi (LD), the back muscle which is the adductor and internal rotator of the shoulder, would
possibly prevent shoulder impingement. The purposes of this study were to clarify the corre-
lation between the muscle strength around shoulder and impingement signs in baseball play-
ers and to identify the influence of LD on impingement. This study was divided into three
parts. First, the occurrence rate of impingement signs was examined in 480 high school base-
ball players. Second, the correlation between impingement sign and muscle activity recorded
with surface electrodes was examined in 78 college baseball players. Finally, acromio-humeral
interval (AHI) measured by radiogram was compared with muscle activity in 13 healthy volun-
teers. Result: 1. In high school baseball players, shoulder impingement sign was positive in
18.5 % of all the subjects. Among them, catchers showed the highest incidence of impinge-
ment sign (33.7%). Evaluation of back muscle strength revealed that catchers with positive
impingement sign showed weaker back muscle strength than those with negative sign (p<0.05).
2. In college baseball players, back muscle strength was weaker in the positive group than
the negative group (p<0.05). Also muscle activity recorded with surface electrodes was
lower in the positive group than in the negative group. Maximum internal rotation strength
of the shoulder at 90 degrees shoulder flexion was 33.65+7.17 feet-lbs in the positive group
and was 38.26£8.51 feet-lbs in the negative group (p<0.05). Maximum muscle strength ratio
of shoulder rotation at 90 degrees shoulder flexion was 60.00415.30 % in the positive group
and 52.38%+9.07% in the negative group (p<0.05). Muscle activity of latissimus dorsi dur-
ing maximum isometric internal rotation at 90 degrees shoulder flexion was lower in the
positive group than in the negative group. 3. AHI at 90 degrees shoulder abduction and ex-
ternal rotation was 4.76+£1.11 mm at rest, 5.64+0.86 mm during maximum isometric adduc-
tion, and 5.99%+1.38 mm during maximum isometric internal rotation. There were
differences among them (p<0.05). Muscle activity of LD showed a positive correlation with
AHI (p<0.05) during maximum isometric internal rotation. These results suggested that
weak back muscles (especially LD strength) increased the incidence of impingement syn-
drome. LD pulled the humeral head downward during maximum isometric internal rotation

and increased AHI. Strengthening of LD may prevent the occurrence of impingement syn-
drome. Ryukyu Med. J., 18(3)113~119, 1998

Key words: shoulder impingement syndrome, muscle strength, electromyographic activity,
latissimus dorsi
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Fig. 1 Comparison of EMG aclivity of latissimus dorsi
under load between impingement sign positive and
negative groups.

A; Mean spike amplitude; The activity of the latissimus
dorsi muscle is significantly lower in positive group
(*p<0.05).

B; Total spike amplitude; There was no significant dif-
ference.
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Fig. 2 Comparison of peak torque of isokinetic muscle
strength and muscle strength ratio of non-dominant shoul-
der between impingement sign positive and negative
groups.

A; Peak torque; The peak torque at 90 IR was lower in
the positive group (% p<0.05).

B; Strength ratio; The 90 ER/90 IR ratio was signifi-
cantly higher in the positive group (*p<0.05). (FLEX;
flexion, EXT; extension, AD; adduction, AB; abduction,
HAD; horizontal adduction, HAB; horizontal abduction,
0 ER; external rotation at 0 degrees of shoulder flexion,
0 IR; internal rotation at 0 degrees of shoulder flexion)

C) /N&E

AVEVTIAY A VIIBFRICERIIBD, 614 Y
KDy b VBRI EEICHE LEEBICEH K
TLTwW/.

0. A1 ¥V AV A BT, BB L UHIED
HEDOWRETHEF

HEDBADI A VEY I A M4 v BHEIZ2BA
(29.5%), BaMEBEIE55N (70.5%) THH, FmiEahits
HELAE20AD) LIBHEIZTA (35%), BEEIZIBA
(65%) THot:.

A) EipH

WanFidRe 4 #141.52 £20.75kg, FEEEE154.52 +25.20kg
E, BHEHBESEEIVETLTWA (p<0.05).

B ERDILEHOFHIRIEL, B T1.16£0.53mV,
Rt T2.0740.81mV E B BENAEFICEKMEEZ R L (p<
0.05, Z=—2.46) (Fig.1-A).

—%, REGEHCIIMEMICEEE TN 2o T2
(Fig.1-B).

B) B

BRI, BIEMOEICBTAMIEN (0IR) T, ik
#1138.65+7.17feet-1bs (LA TFft-lbs), M&PEEE1338.26+8.51
ft-lbsTH Y, HEICBFEHEIET LT (p<0.05, Z=
—2.11). #OMOBAMHH TIIHEMCEEEIRZOONE
»o7l: (Fig.2-A). BABHALETIE, BEHOEIZBITS
HLE - ARERF DR (90ER/90IR X 100) TrtE#E60.00 £15.
30%, BetE##52.38+9.07%TH ), HEIGEREISEL R
L7 (p<0.05, Z=—2.24). ZDMORAHLETIIMmE
BICEEEIIED S o7 (Fig.2-B).

FRIGEE T, IR TH90BEIZ 1T 5 MlE (90IR)
T, FHRIEAEEEE0.72£0.20mV, EMH#1.47£0.76mV
ThHh, BUHEIEFEICEBEEZRL (p<0.05, Z=-2.31)



116 HEBEFEORGHA  EL VA FEDOBEICDOWT

= - Positiva group
D Negative group

L * ¥

]

EMG ACTIVITY OF LATISSIMUS DORS! (mV)

FLEX EXT AD AB HAD HAB 0ER OIR 80 R 90 IR

Fig. 3 Comparison of mean spike amplitude recorded with
surface EMG of latissimus dorsi while measuring muscle
strength of non-dominant shoulder between positive and
negative groups. The mean spike amplitude at 90 IR was
significantly lower in the positive group (* % p<0.05).
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Fig. 4 Comparison of total spike amplitude recorded with
surface EMG of latissimus dorsi while measuring mus-
cle strength of non-dominant shoulder belween positive
and negative groups.

The total spike amplitude at 90 IR was significantly
lower in the positive group (* *p<0.05).
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Fig. 5Comparison of AHI in neutral and 90 degrees shoul-
der abduction.
AHI in neutral position was significantly higher than
that in 0, 45, 90 degrees. (% *p<0.01).

(ER 0; 90 degrees shoulder abduction in 0 degree of the
shoulder exlernal rotation, ER 45; 90 degrees shoulder
abduction in 45 degrees of the shoulder external rotation,
ER 90; 90 degrees shoulder abduction in 90 degrees of
the shoulder external rotation)
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Fig. 6 Comparison of AHI between in rest and other posi-
tions In maximum Isometric contraction. Both in ER45
and in ER90, AHI increased signilicantly both in AD
and TR (* %p<0.01, *p<0.05).

(AD; adduction, IR; internal rotation)

AHNZE 4L T139.43+2.02mm, BJE0E IR0 E
TORMNGE 0 ETIi35.64+1.46mm, 4VHE458 Tid4.56+
1.18mm, #MEORETI34.57+£1.13mmTH ), £ TOM
THEMICH LAEIZBRL LTw (p<0.01) (Fig.5).

2) Az, WiEHRHR
a. WiEAafTR

AHLZASME 0 B CidZe8H5.64 £1.46mm A & B fif I
6.99+1.64mm EAEIIHML 7z (p<0.05, F=3.66).

SLHE4SEE, SMEOETOLAEICmM LA (p<0.01, F=

5.8438 X Up<0.01, F=6.87) (Fig.6).

b. AhES BTk
AHNIIA R4S Tl &HE4.56 +1.18mm > & B F6.
024+1.67Tmm & HEIHEM LA (p<0.01, F=5.843).

NIENETOHEEICEMLA (p<0.01, F=6.87). W%

O ETIAEEEIR DR o7- (Fig.6).

B) AHIOZ(LE L HilGEE & OBEE
1) HNEEHATE

IBAHE, KL E BICEDREMTY, AHIOZILR &
EHiRIE, RIESETE OMICEELMEBIIED 2 h o 2
(Fig.7, Fig.8).



ZF

A ERO R4S ER90
1200
[ 4 .
L]
1000 . o
800 o,° . ® ® \'
(] 'Y [
800 LA -, »e
[ ]
400 ° .
S .
2 200 r=0.19 r=-0.20 20,31
T o Cea g iy 4 2
S B
E 1200 ERO - ER4S . ER90
o
§ 1000 =
L ]
¥ soo s
& ®
2 800 .
g e, - . %2
L]
u 200 - &, *
L s [ e®* .
aan re-0.17 . 120.33 ° r=0.47
0 i a o PR o PR S
4 2 0 2 a4 6 8 4 -2 0 2 4 6 8 4 -2 0 2 4 8 8

CHANGE IN AHI (mm)

Fig. 7 Correlation between the AHI change and the mean
spike amplitude in maximum isometric adduction in 0,
45, 90 degrees rotations.

A; Latissimus dorsi (LD), there was no significant cor-
relation.
B; Pectolaris major (PM), there was no significant co
rrelation.
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Fig. 8 Correlation between the AHI change and the total
spike amplitude in maximum isometric adduction in 0,
45, 90 degrees rotations.

A; Latissimus dorsi (LD), there was no significant cor-
relation.
B; Pectolaris major (PM), there was no significant cor-
relation.
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Fig. 9 Correlation between the AHI change and the mean
spike amplitude in maximum isometric internal rota-
tion in 0, 45, 90 degrees rotations.

A; Latissimus dorsi (LD), there was positive correla-
tion at ER90 (*p<0.05).

B; Pectolaris major (PM), there was no significant cor-
relation.
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Fig. 10 Correlation between the AHI change and the total
spike amplitude in maximum isometric internal rota-
tion in 0, 45, 90 degrees rotations.

A; Latissimus dorsi (LD), there was positive correla-
tion both at ER45 and at ER90 (*p<0.05).

B; Pectolaris major (PM), there was no significant cor-
relation.
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Fig. 11 Comparison of EMG activity between latissimus
dorsi and pectolaris major in maximum isometric ad-
duction in 0, 45, 90 degrees rotations.

A; Mean spike amplitude; The mean spike amplitude of
LD was signilicantly higher than PM both in ER45 and
in ER90 (% *p<0.01).
B; Total spike amplitude; The total spike amplitude of
LD was significantly higher than PM both in ER45 and
in ER90 (% % p<0.01).
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Fig. 12 Comparison of EMG activity between latissimus
dorsi and pectolaris major in maximum isometric in-
ternal rotation in 0, 45, 90 degrees rotations.

A; Mean spike amplitude; There was no diflerence.
B; Total spike amplitude; Thetotal spike amplitude of LLD
was significantly higher than PM in ER0 (* p <0.05).
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