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Muscle activity of infraspinatus fibers during the combined motion of
shoulder abduction and external rotation

P EAS =1, ANRTEAN*2, SPRPAEACT- 3, 3 R bk 2
RT3 1, A PURRERI 3, Bl 3

ﬂ\:_

- 7 — K ! infraspinatus transverse/oblique fiber, EMG-assessed muscle ability, combined motion

BN ROE - ROEMGHE, A5IGE), BIaEE)

(BT BT R 1 SROEBUHE & RUEMAHEIC T S, SRMEIC BT 2RI R 22D L sh
B. AR=VIIBITBHEIEFEDF — "=~y FE— 3 Vi3, JHEE OSREE) L/ EEB) S O A
7 BB & %, ARRFSE T, JH BRI B) & AL EE ) O BE B B 1 B SRR OB itioE
HRAE - FEERUHE O BUHE R 5158 & R L 72,

SV TN HBUZ N 2 A AMieSert (LUF, ER 4eff) LAMES X O icgia L2tz 2 %44
Fef PRFRA e SR (BUF, ABD +ER 4:fF) Offiifish 2 K ER I THE Lz, WEhhnd, 1) 8
B fi sz 457 1L - PE 0" fr, 2) Az 45° 4% - P 200 i, 3) Hhs 90" fr, PNHE 0° iz, 4) Hbds 907 fir - Y
Tig 20" fL o> 4 Jefr & L7z

HEMHETIE, WERAL 3) Az 907 - PIJE 0° 745 L TF 4) HHiiz 90° - BE 20° 7T ER Sk & I L C
ABD +ER &2 CHREICHIEBIOHIR L7z, FUEMMETIX, $NTOMERNL 1) ~4) TER FffL it
LT ABD +ER &M THEISHIEE) 238 K L7z, ER 4 & ABD +ER $e /- TIB T 5 & i o 1
BERY), INOOMREER LR - XHSAREL %5,

#E (U &HID)

BT AR, R 2 L ARE RHE & RHERHEC 75
JHNDY. KRME I OEWI X ) HEREATE 2
D, BAERIFEREICBI 3 2 M BRI S
TV AL, T8 BEISMEA EE S X T e
B2 SRR BLE LT, SSRGS X 2068 %
Bt L, HEEBALIC X ) B0 RED R 2
T L aRE LY BEREMETIL, TE B A R R E)
IRE VP BEEE) - SEGEE B DA ISR U 2 BEAS
. FRERENED cocking phase ([BW T, JFH

Lo by BRIy T va =y ey s —
*2 o H AR R A RERL A

3 ERE ARSI T HE AR LIRA R =y 7 ) =y 7
Corresponding author : Z/MAERI (hiro-k@n-fukushi.ac.jp)

70 BARERR XK — VEFREE

FIBERL 2 & AVIEEE) 2 £ 70 25 © Al E B 23R
L34, oL RBEAENERICBT 2P
FHRHE DTGB 2 Mead L 72 i 13 2 v,

AWFFENE, #6728 BRI CIE B is 3
L OHME DB AEEN 2 31T 2 B F 5 O &Rkt D 5
WE MR L, EMEEMOIME - BEEZHT 5
WREANDYNE)F—Yarye)arssyaz
Y7, BEFHOZOOMAERLZ LR HIE
L7.

MRBLVOFHE

. &

BPE16 425 L L7z, W 204229 7%, B E
171.1 =6.4cm, A5 62.1 £7.7kg, Body Mass Index
(BMI) 21.1 =1.7kg/m* (P39l = ¥R 2) TH -
7.

Vol. 33 No. 1, 2025.



a. MR

/

X1 BEOBTIE
a. WEERE b SEGH
a. HEERM  BRBOARE & XAH
RSB ERAFBOLES 1/3 DI
b. #lFELRME : £H 2/3 »SBHRERICTE
TICEIWERE, BREOAM 1/4H
SERERAEICEITICEIVEERED
ZmELT.

kB, WERIHEEICEASOEREET S
%, J8 BN 2nd PBEA BEAS 200 Rim O #, 8 B IS
FMEDRD 58, BIRNFHROT 74 X MNED
HOPGEHET 54 XY FORRBEZHT AHH,
JFH RSO B X O T hI~NOREEn A
T HHEIIWE LR L 72,

ETORNBRIZ, FHB L OCHETHERENEDH
HEITV, BRICTHER 2. AR, ~v
VUXESORMICEOE, MEH M ARG HO
BEHIZTHIIRKELZ2bDTH 5.

. Hik

JE BN E BB 12 B B fie K& RVEDGH RS O
W OB & £ W oF R (NORAXON #f #4
MYOTRACE4000) % Hwv-CilllE L7z, Ahheiis)
VIR AL 2 BEBUERAL & L, W E NI e L2z,
ek, MBI KBS ORI E v S,
WERE OS2 OW L - B AE S8 7.
i S0RBOBISB IO FH gL, ik
T AR E Bh 5 X OV R Ui R L2 T 38 B 5
B L T WOz ro 72, BIoh iR
&R0 TH B E B 234k U 72 & FIr S 7z i g
AP E O TR L 72,

1. #H%E&E & ERATAIE

T o A E MR AE & RHERRAMEICEI 1 o X 9 I2E

HARRRKX R —YEFSEE :

BREESER - SEEDEEEED IS H | BFRT R DARMER FHiEED

i 2 WA L 72, BRI, T8 BIET 90° AMEf7 1S CTHEA)
L7z IERS OWE 2 SEI2, HEMRHEIE Tl
D W & R FEGER 2 & A 72 o ET5 1/3 ©
WAL L, REEMHEE )5 2/3 20 58 FBilC AT
WZEln7zf e, B RO 1/4 22 T8 g
FRIPATICE W7 E O & L7z,

2. BIESZM & BIERAL

TR 5B & PRIAN S Fe b S & 7 AL T, B
£ 90° Je A CHEME I - [l b A A7 S Tl E L
7z, BREN % BTSN RO B 5 h S
(LA, ER §:fF) &AM % < AMiafr % f)
9 2 SRR FE + A he st (LLF, ABD+ER
M) O250% MR L (K2).

JB B E A A BE B K OV e BE & DUT O 4 A
WZBLE L7z, I 1) I8 B EiA s 45° - Wl 07 fiL,
JBefr 2) Az 45° - PBE 200 fr, A7 3) Az 90 -
WHE 0" 7, Az 4) Abis 907 - W 20° 2 & L 72
(B 3). H£MEAICTER&MB LU ABD+
ER S MH IR 12 B80T 2 BT 15 O £ WiHE O 16 B) % il 72
L7z, AT M e 25 L9 E L 7.

3. ERIEENDEERT

FUERALNZ BT 2 3 FD 1 0 f5e K85 R 3 B I
DB 2 DDO5&ETHE L, WERM 1 Bk
Mo 1B ORMEZ A U720, 2 Wl E D
WiEZ e E LR L7

OEHIAHE : HERM & FERMED%MVIC

Hislop 5” O % F#; I M4 (manual muscle
testing : MMT) JF B )1 0 & A 12
H# LT, JEBMIE B AME - ShE % 90 i TDJE
8 53 A1 e 0 B Bhp U2 35 0T B A5 RO o K I R L
(maximum voluntary isometric contraction :
MVIC) B D& #h 2 g L7z, Hiad U 72 %30 % i
BT O R ERRAE B X OVRBERGHE O 7 i B %
MVIC Tk L72%MVIC Z & L 7=

4. HRETFRISHR

4 D DOZP LN BV 2 Bl wiHE & 4w
DUMVIC % ER 4efF & ABD +ER 4efF [ T K
L7.

AT F AT I, IO H 5 tEDS L O
Wilcoxon D FF5 A AR A E 2 FH v THRET L 72
HERMEIL 5% & L7z,

S

OMEZRHED%MVIC (X 4)
JBAE 3) Az 90° - NE O° 1735 X ONIAE 4) Az

Vol. 33 No. 1, 2025. 71



S FHD Y

IZFB L ‘ 5

1) e (ER) &=#4 2) S ERffRTS + SME
(ABD+ER) %

X2 BERH
1) EBEEGLICHRIZIRDH B5ME (ER) &L
2) S EN &<, HEMERIFT 2HEMAERIF+HS5ME (ABD+HER) &RED25&MH4E L.

e WiemsE
Bz D 45° 0
AL 2) 45° 20°
Mz 3) 90° 0
Az 4) 90° 20°

Y Esa
3 BIERRAL
EEEES LUREAESE 4 REICREL .

90° - WiE 20° 712 C, ER 4§ & Ik# L ABD+ER = =
FHFICBWTHREICEMZ R L (p<0.01). -

QEBHD%MVIC (X 5) BEEEICTLIINE)F—vare)ay

FTRTORANIT, ER & & i L ABD+ER T4 vaZvy, BLOKREKEEOFTIE, &
FHFICBWTHEICEMZ R L (p<0.01). ERIC BT 2 BIEO R E & B 5 vT Bl i) BR R 15 K

T EORBNMEZ BTN TERET L2 LN
HEIT %25, REREWEOANRIC X 25 B -

HABRKR X K — VEFREE  Vol. 33 No. 1, 2025.



BRAEISNER - SMEDEEEE)IC S 1 2T HDIRHERIAFEE

mER R
# ABD+ER %4

%

§ Ensm

X 4

HEERHEDIRALF] %MVIC
%MVIC : BEEASHERSMER 90° DIRIICH 1T 2 EERAIM B ARFOEEREDEEZ 100% £ L
7290° - 0° fi, 90° - 20° LI T ER&H LKL, ABD+ERZH THREICEMETH > /.

(%)
300

W ER R
# ABD+ER %4

250

200

150

100

50

45° - 0° fiL 45° - 20° fi 90° - 20° fu *p<0.01

Y BEHsy

5 SLEBHDOEAIF] %MVIC

%MVIC : [EEAGISHERSHHE S 90° DEALIC BT 2 BERRAIMER N OFERMEDEE % 100% & L
2 TORBIICT ER &G EREKL, ABDHEREZHTHEICEMETH > 1.

HARRKRX R —VEFEEE  Vol. 33 No. 1, 2025. 73



R’ E

B A A= VA b L AIZDOWTIIES
CEET™ 3N TBY, TORREE S % 5 SR
REDOBLEAT 2 ET 5.

Wi, early cocking phase 2* 5 late cocking
phase (2B % )8 BIEI N HENT T O iz E B F (24}
T BB AEE) L 2% WIERIREIEIX, BlETOAf ¥
YIURXA Y MDA UK EDOIA) A7 L %
HERRTWEG. &5 1%, HEREEF oA E
AR OB 2 FER L CTB Y, BFHIEom
& i L, late cocking phase [ ZIGEIASH A2 72 2
ExWE LTS, Iho0Zehs, RIREE
2B W CIIE BE MRS X OVME(E %2 D DT
FOWRIZEZETHY, VLY T—T 3R
AVTFATa= T, BLOBREEEDO PRI
5 ETIE, WFOREIZOWT X ) BRI 22
RBEUET 5.

T2 IEATIRICB VT, B RS X 0%
FEEBY I I50F 2 BT 7 OBGERRAE - RUERHEDTE
B2 BB L, SAHER DOFREEIC DWW T
WS L7 AR=VEEIIBIT S - — "=~
E— g v, J5 AR EE) RS e EE) 2 &3
BEWIERT 2720, SBATAIRIC BT % HEH)
HEIREFOMREZ LR L 729 2 THEW 2 B0
JA Bk RE 2 PR L, Bh1E & OB S L B
kb,

AWFZETIL, F7% 5 BRI B3 CF B
AR 3 X O e B) O BGRB8 BT O
K WHE O G E) % fERE L 72,

SR OKRAD 5, ER 4t & i L T ABD+ER
et i, ROEMUHE XML 90° - TE 07 2 X O
A4 907 - W 20° 2 TH EICHEZ /R L72. ABD
+ER §fF T3, JH PSSR &2 fRFF L 72 IR T
OINBER OIS BT L 7 5. HOEMMEL, H
MEiNEERH A2 AT 5 L 0WEY b H 0, Hix
90" - PNfiE 0° B X OM4hiiE 90° - PIlE 20° f2 A 12
B17% ABD+ER &MU OBEEE) TIX, fio)E
iAbiz s & ) L CAMIRAL 2 PR Lo bk 8E
DJE W5 HEEANO R 2 RFEFT 5720102, i
Ef & ot X v I g BT g 5]
EDFHEE G, HEPHARLIzbDEER
bhb.

FHERHEL, & TORMTER &R KL T
ABD+ER &/ Cid, FREICEMAZ/RL72. ABD
+ER &M T, ISR B O # AL T d B
Zehn, JEHE BRI LT R E L

74 BARERR AR — VEFREE

L3 20125Mmb 5. EREEO FH{bEME L7z
Mura 57O X 5 &, W25 ki iE
ILDOMHNCEE L BTV E, HHRS® 1, BT
153 D FAFMUAE N & 2 5539 57 258 B S MR IR 0 & BH
EHRCEE L LHE LTS, s DREATH
723, T8 BEIAMEN T oA EEBIIE 2 3R R
MEORBEIDSHERT B EEZWLNIILTWSY. &
D L H 5L ABD+ER S CTlaph kR O F
L) ERiE IO EEERH L, RO AIRE
OV EHSTVWAEIDEEZ D,

DB XD, BT A E e (XA R AR & B
(2 CIE BN 72 © QNS SROMARFRE, 4t
RO L LOBHNC RS 5 2 L AR
X, AREFFEIZBIT S ABD+ERKFIZBE VT
b, BH EAHLORBNCEKL TWbZ LN E 2
L. FIREHE~OERERHMI & LT, ABD+ER
SIS X BT R ERAEO IR 2 IR T 5 2 &
DTS TR S N7z,

A, HRMIGEIC & 5 MVIC % F w72k
THY, KFEORERI AR — Y BfEh DM G E)
EOBEENZMEEIAHETH L. SHRIE, IR
B v o B E B & BT W O By 0 B, i
R/ 5 55 0 ISR 17 R0 A RS, = A ok
B & OBRIZOWT, $HEMR T A Y —EHE
MW ToME %2 Lzv, ¥ 5121, ABD+ER £/
BT 2 WitkEe & PREREIE & D BIfRR°, ABD+
ER £ OB REAL T & B ERE EI DRI
DWT H R E AT,

faeE (FLo)

BYE 16 %2R E LT, RHfGENEZNWTE
RS A Mz B X OF e 5B Bl o0 445 B B SE B Y o0 535
B & AN MR L. B i - Ao BEA
TEE) T, BN RERRME OB 2SR & 7 o 7.
ARWFFEOFERL, TEBIEN - T8 B PH o> BE RE A
RI7 B A XAHEEWHTLEO—E %5 b
DEEZZD.

FlEEHER

ARESOZBI#E L, BRSNS RN L.
ZEAW

Conceptualization : fEBEFA, /NRER, “FEREAF
Data curation : /i FL

Formal analysis : fEHEEA, 75 EEH

Investigation : fEBEEA, 5 EH

Vol. 33 No. 1, 2025.



Methodology * 3RS, AR, “PEEAT, FHE

Fh

Project administration : fEREEA, /IRER, PEFEA

%

Resources : 14§ EA}

Supervision : NREF, SFEAACT, R,

B, PrPIHER, faligg

Validation : fEHEEC, /R, SPEERT, HEE
i, FFEY, PrEER], il

Writing original draft : {4 E.A8

Writing review & editing : {EEEAS, /IR

&7,

1)

2)

3)

4)

P
B, B, AR, Il

x &
Kato A, Nimura A, Yamaguchi K, et al. An ana-
tomical study of the transverse part of the infraspi-
natus muscle that is closely with the supraspinatus
muscle. Surg Radial Anat. 2012; 34: 257-265.
Hughes PC, Green RA, Taylor NF. Isolation of in-
fraspinatus in clinical test. Journal of Science and
Medicine in Sport. 2014; 17: 256-260.
IEAYER, RIS, WARHI. BT R O RN
M. b - TEREAME O . B
2011; 38(Suppl2): 263.
AACE R, R TR B D A HE o 5 FE 1 472 11
FRHT & € DERIRIGH. JH IS 2016; 40: 1109-1115.
ek, ANRTERD, SPEPEACT, M. T8 BB
DN X B PN OMGHER G By DAL H AR
IRAR = RF &GS, 2023; 31:137-144.
K, AR, FIEAT, b BeRaffhe
570 & MG B S 2 BB — B ET IR AL IC A B L
T—. HARBRRA R — v EF5358. 2018; 26: 459-465.
Hislop HJ, Montgomery J. In : @il — (GR). #r -
PEFM A, RS 8 L. BN ¢ 1 A PR AR
1 5 169-210, 2008.
Wilk KE, Meister K, Andrews JR, et al. Current
concepts in the rehabilitation of the overhead

throwing athlete. Am. J. Sports Med. 2002; 30: 136-

HARRRKX R —YEFSEE :

BREESER - SEEDEEEED IS H | BFRT R DARMER FHiEED

10)

11)

12)

13)

14)

15)

16)

17)

18)

151.

Limpisvasti O, Elattrache NS, Jobe FW. Under-
standing shoulder and elbow injuries in baseball. J.
Am. Acad. Orthop. Surg. 2007; 15: 139-147.
Whiteley R. Baseball throwing mechanics as they
relate to pathology and performance—A review.
Jounal of Sports Science and Mediccine. 2007; 6: 1-
20.

Mihata T, McGarry MH, Kinoshita M, et al. Exces-
sive glenohumeral horizontal abduction as occurs
during the late cocking phase of the throwing mo-
tion can be critical for internal impingement. Am. J.
Sports Med. 2010; 38(2): 369-374.

WRAZ. BEAEROOD¥IRT + — L. HRA
R—Y RS, 2012;29: 313-318.

M & HOB) & ERRISTT 20 F A h =2
A B O 7T 7 a—F. Sportsmedicine. 2012; 129:
13-30.

KWNFIBL WA X h =7 A5 RIZIFREA V€
YTV RX v MEWGERE. BRR A R — v RS 2013; 30: 417-
426.

ST, BE O M OIE, b REREECE
V% T B R B A A TR IR D s e IR SR A 2SR B 5
B orHT. BERE. 2005; 32: 115-122.

Kronberg M, Nemeth G, Brostrom LA. Muscle ac-
tivity and coordination in the normal shoulder. An
electromyographic study. Clin Orthop. 1990; 257:
76-85.

Mura N, Shawn W, Mark E, et al. The effect of in-
fraspinatus disruption on glenohumeral torque and
superior migration of the humeral head: A biome-
chanical study. ] Shoulder Elbow Surg. 2003; 179-
184.

FHWEF, IS, EAHE, B S e RS
H3% FEVER O BRI JAT 5328, T B,
2001; 25: 263-266.

Vol. 33 No. 1, 2025.

(524 - 2024 4E3 A 22 H, 2 : 202449 A 24 H)

75



R’ E

Muscle activity of infraspinatus fibers during the combined motion of
shoulder abduction and external rotation
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(Abstract]) The infraspinatus muscle is anatomically divided into transverse and oblique fibers, each functioning
differently. Overhead motions in sports are performed by compound movements, including shoulder joint abduc-
tion (ABD) and external rotation (ER). In this study, we confirmed the muscle activities of the transverse and
oblique fibers of the infraspinatus muscle during isometric contraction in a compound motion of shoulder joint
ABD and ER. Muscle activity was measured using surface electromyography during the ER and ABD+ER condi-
tions. The following four positions were measured: 1) shoulder joint ABD 45" - internal rotation (IR) 0°, 2) ABD
45° + 1R 207, 3) ABD 90" - IR 0°, and 4) ABD 90" - IR 20°. In the transverse fibers, muscle activity was significantly
increased in the ABD+ER condition compared to the ER condition at measurement position 3) and 4). Muscle ac-
tivity significantly increased in the ABD+ER condition in oblique fibers compared to the ER condition in all meas-
ured positions 1)-4). The activity of each fiber of the infraspinatus muscle differs between ER and ABD+ER condi-
tions, and it is necessary to consider these results when evaluating and approaching these conditions.

76 HARRR XK —VEFRES  Vol. 33 No. 1, 2025.



