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Specific tension index of supraspinatus in collegiate athlete

Shin HASEGAWA", Kyotaro FUNATSU", and Kivoshi NAKAZATOV

Abstract

The purpose of this study was to investigate shoulder abduction torgue, cross-sectional area (CSA),
and specific tension of supraspinatus in collegiate athlete groups. Porty-five male collegiate athletes
participated in this study. Shoulder abduction torque and cross-sectional area of supraspinatus were
measured in baseball pitcher group (PG, n=9), baseball felder group (FG, n=9), javelin thrower group
(TG, n=8), sprinter group (8G, n=98}, and gymnasiic group (GG, n=8), Isokinelic and isometric shoulder
abduction torgue were measured by isokinetic dvnamometer (Cybex NORM,CMSI solutions). Cross-
sectional image of supraaspinatus was obfained with a B-mode ultrasound apparatus {88D-800,Alcka).
CBA of supraspinatus was calculated using image analysis software by tracing the outline of muscle.
Specifc tension of supraspinatus was calculated by dividing shoulder abduction torque with CSA. In the
comparison of both shoulders, there was not a significant difference in shoulder abduction torgue, cross-
sectional area, and specilic fension in all athlete groups, In the comparison between athlete groups, TG
had significantly greater isokinetic shoulder abduction torque than PG (p<0.05). Cross-sectional area
of supraspinatus was a significantly greater in TG than PG, FG, and GG (p<0.05). But specific fension
of supraspinatus was nof significantly different among ail athlete groups. These resull showed that
collegiate athletes have a regular value in specific tension of supraspinatus. Shoulder abduction torgue

was depended on CSA of supraspinatus.
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Table 1. Subject characteristics.
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n Age{yr) Height(cm) Weight (kg) LBM(kg)
PG 9 19.8+1.3 177.8+4.7 73.246.2 63.3+4.5
FG 9 20.2+1.6 172.7+4.4 69.246.6 61.3x4.1
TG 9 19.2+1.5 173.7+6.7 78.618.8 67.1£7.4
RG 9 19.6+1.1 168.0£5.0 60.1+£5.1 54.3+3.7
GG 9 19.1+1.1 169.3£5.9 61.745.3 56.6+4.8

Mean+tSD,

LBM: lcan body mass, PG: pitchers group, FG: ficlders group, TG: throwers group,

RG: runners group, GG: gymnastics group
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Fig.1 The location of the measurements taken by
ulirasoncgraphy
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Table 2. Comparison of shoulder abducticn torque.
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Fig.2 Ultrasound image of supraspinatus muscle
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- Isometric torque (Nm) Isokinetic torque (Nm)
DOM NDOM DOM NDOM
PG 34.7+12.3 36.6+10.6 31.7£ 6.3 348+90 *
FG 397+ 94 439+ 8.8 33.1+14.5 39.0£ 7.6
TG 43.8+12.3 49.9+14.5 42.8+12.2 49.1+137 P
RG 34.9+10.7 40.4+11.9 33.5+7.3 40.7+11.8
GG 36.6+ 8.9 42.6+11.1 33.9+8.7 35775

Mean+5D. DOM: dominant side, NDOM: nondeminant side.
PG: pitchers group, FG: fielders group, TG: throwers group, RG: runners group,

GG: gymnastics group.

t: p<0.05.significantly difference from TG, p:p<0.05.significantly difference from PG
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Table 3. Comparison of cross-sectional area of supraspinatus.

. 2
Cross-sectional area (cm”)

Group

DOM NDOM
PG 8.5+1.3 8.5+09 °
FG 8.4+1.3 8.5+1.8 °
TG 10.2+1.6 9.8+12 P8
RG 9.5+1.6 8.841.4
GG 8.5+1.1 8.6+0.8 *

Mean+SD, DOM: dominant side, NDOM: nondominant side.
PG: pitchers group, FG: fielders group, TG: throwers group,

RG: runners group, GG: gymnastics group.
t: p<0.05.significantly difference from TG,
p: p<0.05.significantly difference from PG
f: p<0.05.significantly difference from FG,
g: p<0.05.significantly difference from GG
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Table 4. Comparison of gpecific tengion index.

IMS/CSA (N/em?) IKS/CSA (N/em?)
Group

DOM NDOM DOM NDOM
PG 7.0+2.0 73+1.7 6.6+1.9 7.0+1.7
FG 8.6+1.9 9.5+2.9 7.0£2.5 8.5+3.0
TG 7.4+2.1 8.7+2.5 73+2.2 8.6+2.5
RG 6.9+2.8 82+2.3 6.4+1.1 8.3+2.0
GG 79+1.6 9.0+1.9 74+1.6 7.6+1.5

Mean+SD, DOM: dominant side, NDOM: nondominant side.
IMS/CSA:isomentric strength/ cross-sectional area, IKS/CSA:isokinatic strength/cross-sectional area. PG:
pitchers group, FG: fielders group, TG: throwers group, RG: runners group,

GG: gymnastics group.
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Table 5. Summary of shoulder ahduction strength studies.

Test speed
Subject n | Investigator Mode (deglsec) Abduction strength
83 | Wilk et al. isokinetic WY (DEME = DIROM
Professional 300 | DOM = NDOM
baseball pitchers 39 | Donatellietal ™ | isometic | 0 |DOM = NDOM
47 |Magmssonetal.V | isomewic | 0 |DOM = NDOM
" College baseball players | 19 | Hasegawaetal © | isometric | 0 |DOM = NDOM
" College bascball pitchers | 12 | Hasegawactal.” | isometic | 0 |DOM = NDOM
I % |DOM = NDOM
High school & college a4 | Al 12) L 120 |DOM = NDOM
baseball pitchers rlink etal. isokdnetic 210 |DOM = NDOM
300 | DOM = NDOM
isometric 0 |[DOM = NDOM
o P— 60 |DOM = NDOM
Normal male isokdnetic 180 |DOM = NDOM
300 | DOM = NDOM
12 |Hasegawaetol.? | isomewic | 0 |DOM = NDOM
DOM: dominant side, NDOM: nondominant side
Table 6. Summary of morphological studies in supraspinatus muscle.
Subject n | Investigator Method | Index | Supraspinatus m.
High school & Amateur | 20 | Katayose et al.9 Us MT DOM > NDOM
baseball players
ot i | 10 [Husesma ool | U8 [N [DoM = NDOW
College baseball pitchers 12 | Hasegawa et al.? MRI |MV DOM = NDOM
 Professional baseball pitchers | 14 | Miniacietal¥ | MRI |MT |DOM — NDOM
Nomal male 9 | Katayose et al. 20 Us MT DOM NDOM
Nomal female | 11 |Katayoseetal.?) | US |MT |DOM = NDOM
Nomaimate |14 | Keayosserat® | i |y Do = NDOW
Nomal male & female 72 | Katayose et al.19 us CSA |DOM > NDOM

MT:muscle thickness, MV:muscle volume, C8A:cross-sectional area
US: ultrasonography method, MRI: magnetic resonance imaging method
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