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Fig. 1: Experimental setting for measuring the muscle thickness of the anterior upper arm

Muscle thickness was measured with two different methods. One was a previously reported

method (left) while the other was a method modified by the Japan Institute of Sports Sciences

(JISS, right). From the ultrasound image, it was confirmed that the brachialis (B) and biceps

brachii (BB) were targeted in both methods. The arrows indicate the muscle thickness with each

method. The dotted lines along the humerus show the rotation of the humerus with supination

of the forearm.
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Fig. 2: Experimental setting for measuring the muscle thickness of the posterior thigh

The left ultrasound image was obtained using a previously described method, and the right ultrasound image

was obtained using the JISS method. The site for the ultrasound probe with the JISS method was more medial

than that for the previous studies. The arrows show the muscle thickness with each method.
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Fig. 3: Typical magnetic resonance image (MRI) of the posterior thigh (middle) and the
corresponding ultrasound images (left and right) with corresponding illustrations (bottom)

The left and right ultrasound images were obtained using a previously described method and
the JISS method, respectively. The square and circle represent the center of the ultrasound
probe during the measurement of muscle thickness in both methods. The long head of biceps
femoris (BFL), short head of the biceps femoris (BFS), semitendinosus (ST), semimembranosus
(SM), adductor magnus (ADM), adductor longus (ADL), sartorius (Sar), and gracilis (Grac) are
illustrated in the MRI image. The sites where muscle thickness was measured by
ultrasonography are indicated by the arrows in ultrasound image illustrations and are

correspond with the arrows in MRI illustration.
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Table 1: Intraclass correlation in muscle thickness measured with a previously described method and with a

method modified by the JISS

Method Upper arm anterior Thigh posterior
Previous Studies 0.97 0.94
JISS 0.94 0.98

Table 2: Muscles targeted for measurement of muscle thickness with a method used in some

previous studies and with the JISS method

Method

Targeted muscles (Number of subjects)

BFL, BFS, ST, ADM, ADL (3)
BFL, BFS, ST, ADM (3)

BFL, BFS, ADM (2)

BFL, BFS (2)

Previous studies

ST, ADM (4)

ST, SM, ADM, ADL (3)
ST, ADM, ADL (2)
SM, ADM, ADL (1)

JISS

BFL: long head of biceps femoris; BFS: short head of biceps femoris; ST: semitendinosus; SM:

semimembranosus; ADM: adductor magnus; ADL: adductor longus.

35


JSCU080032
タイプライターテキスト

JSCU080032
タイプライターテキスト
35


TEIED)

MT 55 [Mm]
45

35 r
30 B % @)

25

20 I I I I
20 25 30 35 40 45
MTprey [MM]

Fig. 4: Relation between muscle thicknesses of the anterior upper arm measured with a previously described
method (MTpgey) and with the JISS method (MT)ss)

The difference in muscle thicknesses measured with the two methods was not significant.
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Fig. 5: Relation between muscle thicknesses of the posterior thigh measured with a previously described
method (MTpgey) and with the JISS method (MTj;ss)
Muscle thickness measured with the JISS method was significantly greater than that measured with the

previously described method.
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Fig. 6: Illlustration of the ultrasound image and the magnetic resonance image obtained using a previously

described method in an individual subject

Not only the biceps femoris, but also the semitendinosus (ST), adductor magnus (ADM), and adductor longus

(ADL), contributed to muscle thickness (represented by the arrow).
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Fig. 7: Illustration of a magnetic resonance image obtained using the JISS method in an individual subject.

Not only the semitendinosus (ST) and adductor magnus (ADM) but also the semimembranosus (SM) and

adductor longus (ADL) made a contribution to the muscle thickness value.

PERIE L JISS V5 TILEL 72 2 filiE 2 I E Db 5 &
LT (£2) 28, TNEROREFIEICRBT S
e EE A — O MEIES LS SR Z T o Thh
X, WHESEER-OWEE LTAHRTIED
FEETHA . FIT, MELEHFIEIZBT 5 Hm
e & - T RAMEB A ik T o720, Kk
T D% B 6 & OB ek D HRE AR 3 I
F Lz . NISS IEICHE - T EBEIE TIE, KN
HA M 38 K ONRNERAR IO 2 Tk Rh 2 4) F7z
R (L 4), HHWIEZ0m 3 4) %
PeRfh & T oWMEN L BN (%2). £3 %S
B\ BAEI 3 L OWRBIEIT 33 2 ek ) & 2R
B OMRRZ LI L C A2 &, Wi OBREA R —
ThdHZENMD. Lien-oT, ERLELD
72 6 O ITHT LT IISS ¥EI%, B HRHO
REO IR ZJIE LT\, [[l—ofiES %
FIERZITHHOHELZAEL Ty 2k
IZheh. —J7, BEkiEL NSS IETIE, MIEDRIS
ERDHLET TR L, ZNOOMBENRS &
T BIEER S B LAV, BIxIE, PERIE TR
B & 72> TV KRR ZBHM o KR L OV EH
(£ 2) TR OAMRIZIER T2 (£ 3) 23, JISS
BT I T 2 ki o0 T CREBIE O SMEITAE 3 2

39

fixievy (F3). £z, WIE 1B IOWE 2 TR
L7=X 91T, feskiEs NISS ETIHFM S b s
DELRALD (K5). 20k, HEREL JISS
BT & 2 W ERE CIaskmfh, 4 & 72p 2 BE
BB LU SN D HEOMNR R D Z LD,
T E IR R 22 2 FEOWIE & L TRBIL TH
IMENRDH D, Lo T, BEREEZHOK
Jo A% 50 oD R I AE 2247 9 BRIZIE, IE D B AT
U TS R TR @R LR ER b0, flx
X, WEOHBRMELRHEK L THEEITI>OT
bIUE, ERORRN LR a—%255 L
DSHEZHIZR S C, CV B L OV ICC Of A3 iy B
W Toh-o72 JISSEZRIRT 2003 Y Th D & A
bhsd. £, M—=U IR RemE MR L
EHMICRTTT D 2 LR E LCRIEZIT O %
B, WMEOXGR L R LA BET 220
TRV, 2O XD RMETIE, WEEFIEICE
J OB & b L —= v S NERBRENED S
Bt E +I2BE LT, FL—=r TRARCHEE
BEE LD KR TE DMEHEZEIRT 25T
HA9.

PERIER KOV IISS BRI B M Ol E L5
AL TH D03, ABFEORIE 2 TiL MRI 2EE T


JSCU080032
タイプライターテキスト

JSCU080032
タイプライターテキスト
39


TEIED)

DRIEEBE LT, HEESE LA TlEe < JZE
P& Uiz, FhoRRIER OR8N L > TET 5
D73, F 1k ST OO K BB SR 213 R E AT B
D 1~3BNDHIEEN A BN D Z L BHE ST
W5 B X BIT, AL MEEMT TIZRBEZE O
BEORH ISR L CEAMERT 2 HF R
LT END, ENDHORUERBIZIIT D KERE
DHFEDTEIRITZE BRI —B LT b D TIE RN EH
ZHhD. LIBRoT, AFEORIE 2 ITBWNT
B 5 2T U 7o RRRAL B o 55 I B L2 35 1 D A
%, BEMZIZBIT S50 TH- T, ﬁ&:‘ﬁé
PR TR 72 D FREMEN H D T & HRTHIC
VERHDHIEAH .

5. BIZ~DIEA

5 VU3 75 R T o SO 77 (AR & D RS A 7 AR B

L AT 2N TESL. LT, BE—NR

FREEZRACEHENELZ N L —=0 71085
AR, RIEBSCIERC & 2 i 272 & 2Rt
HEICHRZRETH S, FATHIZETIE, BE— R

BIEE HOTEHEREIC L - T, HEfE
MRNZ LD HEDER, FL—=0 7RG,
m%:;é%F@%M%%%mzbf%tm”J&
¥ &bic TiE, AEMICHEDAFIATE D
%%@@ﬁ & BEHIZEE OB I 23D B 41T
BY O, EEREE RO HEREDEEE S
%, FERRUEHEE IR E ) DR L O B
FEOUEFHE D D VI AT E TR D ATREMED
D, ZoLOIZ, BEKEEZHWHEREIX
LSHEVIBENSHCETETERAESNRD Z L
W ESNDH, ABRIZZD L D 2K A RIEME
RO T ISk U O 2 e SRR 70 L A 42
HTorsb0ThHd LEDND.

BT PO LD, IR % A R TR R SR A (AR O
Table 3: Function of posterior thigh muscles on hip and knee joints'®
Muscle Hip joint Knee joint
Long head of biceps femoris extension flexion, lateral rotation
Short head of biceps femoris flexion, lateral rotation
Semitendinosus extension flexion, medial rotation
Semimembranosus extension flexion, medial rotation

Adductor magnus

Adductor longus

adduction, lateral rotation, extension (, medial rotation)

adduction, flexion (< 70deg flextion), extension (=80deg flextion)
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Abstract

Comparison of two methods of measuring muscle thickness
using B-mode ultrasonography

Muscle thickness of the anterior upper arm and posterior thigh was measured by B-mode
ultrasonography using two different methods. One method was reported in some previous
studies and the other was a method modified by the Japan Institute of Sports Sciences (JISS).
For the measurement of the anterior upper arm, the forearm position varied with each method;
i.e., supination in the previously described method and neutral in the JISS method. There was no
significant difference in muscle thickness between the two methods. The deeper interface used
to measure muscle thickness of the posterior thigh was different between the two methods, i.e.,
the muscle—femur interface in the previously used method and the adductor magnus— or
adductor longus—vastus medialis interface in the JISS method. Muscle thickness measured with
the JISS method was significantly larger than that measured using the previously described
method. In addition, the targeted muscles identified by magnetic resonance imaging were also
different between the two methods.

Key words: B-mode ultrasonography, MRI measurement, elbow flexors, hamstrings, adductor
muscles of hip joint
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