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Fig.1  Position of leg and fixation of the
ankle and foot during measurements

a. The position of the leg with the subject
sitting on the Physical Therapy Bed Table
edge. The angle of hip flexion is 90°, knee
flexion is 90°, and ankle dorsiflexion is 0°.

b. To fix the ankle with a plantar flexion of 0°,
we attached a self-made fixation device to the
leg of the subjects.

c. At a hallux extension of 30°, a thermoplastic
plastic was taped to the subject’s hallux.

Fig.2 Probe position

a. Dotted line: A straight line connecting the
medial malleolus and lateral malleolus.

The field of ultrasound imaging of the flexor
hallucis longus muscle was fixed 1 cm
posterior to the tibial artery.

b. Prevention of positional deviation relative
to the long axis: acoustic reflection markers
were attached to the skin.

Prevention of positional deviation relative to
the short axis: the position of measurement
by the probe was marked using a marking
pen.

c. Prevention of probe angle deviation: a clip-
type free pan head was attached to the tripod
to fix the probe.
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acoustic reflection markers

hallux extension 0 °

hallux extension30°

amount of change in myotendinous junction displacement

Fig.3 Measurement method for myotendinous junction displacement in the flexor hallucis longus muscle
The part where the surface fascia and the surface of the tendon intersect when hallux extension is 0° was considered the reference
position, while the same site when the hallux extension is 30° was considered the movement position. We measured the distance
between each acoustic reflection marker and the myotendinous junction displacement, and regarded the difference between the
reference position and the movement position as the displacement of the myotendinous junction.

Table.1 displacement of myotendinous junction, ICC
measured value
Intraclass
First (mm) Second (mm) correlation coefficients
Rater A 5.7+0.4 56+0.5 ICC(1.1)0.91
Rater B 5.8+0.5 58+0.5 1CC(1.1)0.82
RaterA - B 54+0.4 55+0.5 ICC(2.1)0.82
(Mean=SD)
Table.2 Bland-Altman analysis
fixed bias proportional bias
95% confidence With or With or
interval without Uncorrelated test Loy )
Rater A -0.04~0.14 None =028 P=0.23 None
Rater B -0.14~0.16 None r=0.13 P=0.57 None
RaterA - B -0.19~0.06 None r=0.41 P=0.07 None

R
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REWIZEBWTICC (1,1) 1L, & A, B TENREN
0.91, 0.82 TH Y, REMIZBWTICC (2,1) 1L, 0.82
LEbITEVREE e T (R D).
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Fig.4 Bland-Altman plot

It was a scatter diagram evenly distributed in both positive and negative directions centering around 0.

(left) Intra-rater error(Rater A),
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(right) Intra-rater error (Rater B),

(under) Interrater error(Rater A + B)

ZHLNITLHIETHD. RtaiZD 720 Bland-

Altmann Plot 1% X - Y 82 FUINZIE « OGRS

AT DA L 2% 19, AEITRT HHERRTIE,
RIS LIZIIE T EIC RV CRIGRZEZRE0 T, (MIRIRE
DIHIHE LT, WRRGEZ T % ICC T, HEN
LN 0.8 L E & EV MRS LTz,
SR A AT MTI BEEz2lEST 254, M

HREDNC & 67007 1 — 7 DSH O < FTHENES B0

Bt ERR AL . UL, K~ —h—%& 5L
WZTHUE, e —TOMET UL, /R T MTJ )
BEOWRENARETH S 17, I HICARETIL, Ta—T7 0

(% &S 270, 7V v TRERICL LT r—T

DEE L EE EO~—% 0 7 &fTo 7. BERHEE Tl
FE DOFFIEE L IO FSEER A D DML %, ANEIZRBT
% MTJ OFHAS EEDT-Z & T, WP 548
ZEIDLILDRSTERELEEZSD. S HIZ Windlass
action 23E U772\ X 9 ICRHEHFRA O EZ BB LT-.
ERHUEMRIZBT D MTJ BEhEOFHITE, RHEH R
BHETHI BRI R S A LERH 5, BlkE
—ELL EOAE MR S5 & Windlass action 234 T
%. Windlass action |3/ £ & %05 S 5728, BAET D
& RRHEG SIS n s mE I TN D
19, Kayano2D|XRHUHMHE 30° & 2 5 & N7 —F D%

PR MRS 11 % 2 5, pp 100-107, 2020 4= 104



_

J: (Windlass action) Zil72& LTWNDH T &b, K
FEOORHHHE A4 FE DT 30°IZ3%E LTz, MTJ B#)

%®ﬁﬂ%§lﬂ@%1ﬁouhtb,iﬁ@Iﬁ%ﬁ
STFER, BE ORBRFEHIZES D &I Em MEEME S S
nitE2 607,

AETEMEIEME 2 R U0, R AN Z SR E L
7o, JEPIETRTEMNEHIIR DA T DRERITTIE, REREH R RE
EMEIBEET O R ATEEAY 3001 LRV VATREMEN B 5.
F 72, AR FETIEREUE OMEEE ML T 5729
VE O O EA e NRIZ T2 X 9 BIE L7223,
—UIDOEAEHSRT H 2 IR TE V. FRIEEIEICRY
Hi T EREIR D & 2 IEFNIE, IR D 5HEIC X
Windlass action 23 UT W EEB 2 HNA. Lizno
T, JEFNZIT O & R @V MEEED & D
TENFRENEARGE L TV T ERESHZROBETH .

AREITRRRIZ I3\ T RS AT BT AT Bkt R
D3 DIEFIZ S RICHRA L, SMESCREIEIC L 5 KRR
BT A FARMEOE L E LN LIz, 618, &
FHAEEAC I D5 MTI OEHE & AR OB 2 s
T%. RRHBEHEA OFARMRHMIED L S5 Z & ’C
B A b Ly FHEOKGRA Ly FOI A
WRHIER &, BRA IRBRAERE B I8 1T D RRIR M?ﬂﬂ 75)
Wrrshs.

AL a2 DITHTZY, FPPE & LTIV
ERPWFRERICH L TO L EiEEZ R LET. 2L T,
M EEDDIZHT=>T, ZReD ZHHEBDY EL
T EIRIE AN KIS BRI B2 A SR SCeA
BRI WREEMSEAIE LR L B £

3R

D IR RETEGRA 2012 RS
https://www.joa.or.jp/media/comment/pdf/investig
atlon 2012.pdf (FEH 201848 H 31 H)

2)  WEEZE, ERRRE, M - At EREERRY IS

Bl 2 ERIER & BB OBWRICEI T 5 &5 ME

U~ 37(5) : 461-465, 2009

3) AR, REFRER . REAMVEHEENRIL S v
3 FREGE 2 BROBIEANEL ) B ) 7 — g U5

(f) AN E 2 —F BT 262-265, 2014.

4)  TREECRER : SEShER0 /280305 B i 5(GF
1 RR). R O ¢ 169-178,2012

5) Frank HN, FEBEEFRIGR) @ v & —fifs
A5 1. FETIAL B 503-529, 2011

HFT N T

PRI BRI 22 AR

The Journal of Allied Health Sciences

Open access

6) McHugh MP, Kremenic IJ, Mishael BF, et al :
The role of mechanical and neural restraints to

joint range of motion during passive stretch. Med
Sci Sports Exerc 30(6) : 928-932, 1989

7) Toft E, Espersen GT, Kalund S, et al : Passive
tension of the ankle before and after stretching.
Am J Sports Med 17(4) : 489-494. 1989

8) fEILERE, MIRAZE, ILHPIT - fih R
WL 2 OB O - EA0RHm. B
7 42(1) - 65-71, 2015

9)  HPAHERR, MUIRASE, MEEKEC - fih  EEEK
WEEZHANZA MLy F RGO Ry 7 AL B
SRR 42(2)  190-195,2015

10) HAASE  EBHE IS =T A 7T 7 1 —. BB
44E 66(8) : 708-712, 2015

11) KawakamiY, Abe T, Kuno S, et al : Training-
induced changes in muscle architecture and
specific tension. Eur J Appl Physiol Occup
Physiol 72(1-2) : 37-43, 1995

12) Kumagai K, Abe T, Brechue WF, et al : Sprint
performance is related to muscle fascicle length
in male 100-m sprinters. J Appl Physiol 88(3) :
811-816, 2000

13) Morse CI: Gender differences in the passive
stiffness of the human gastrocnemius muscle
during stretch. Eur J Appl Physiol 111(9) : 2149-
21564, 2011

14) Morse CI, Degens H, Seynnes OR, et al : The
acute effect of stretching on the passive stiffness
of 20 the human gastrocnemius muscle tendon
unit. J Physiol 586(1) : 97-106, 2008

15) Nakamura M, Ikezoe T, Takeno Y, et al: Acute
and prolonged effect of static stretching on the
passive stiffness of the human gastrocnemius
muscle tendon unit in vivo. J Orthop Res
29(11) : 1759-1763, 2011

16) Nakamura M, Ikezoe T, Takeno Y, et al: Effects of
a 4-week static stretch training program 25 on
passive stiffness of human gastrocnemius
muscle-tendon unit in vivo. Eur J Appl Physiol
112(7) : 2749-2755, 2012.

17) ke, wiaAsE, REFGT - fh o IR T
HIE LD AT 4 7 XA EZEH R L7 BIOY
O MBREOBLEN:. PRFFRE 40(3) : 193-199,
2013

18) ARULKE, AARWSIE « SEBERIED -8 OiEEhg

PRbEE - FHESE 11 %% 2 B+, pp 100-107, 2020 4= 105



PR = e A s
The Journal of Allied Health Sciences

PHEREARRAICE 1 hR). OB A 151-157, 2015

19) T#{ﬁﬂﬂ : RHmOMEHERENE. BERIERL
26(3) : 451-461, 2011

20) EG —~A >, KEFEKFIGN : 7 A S OfGHEM: &
P, B ENE AT 89, 1983

21) Kayano J : Dynamic function of medial foot arch.
J Jpn Orthop Assoc 60 : 1147-1156, 1986

Open access

11 % 2 &, pp 100-107, 2020 4 106



IRIEE R A RS
The Journal of Allied Health Sciences Open access

Original article
Myotendinous junction displacement in the flexor hallucis

longus muscle
- Reliability of quantitative evaluation using ultrasound images-

Ryutaro Fukumoto®’, Takahiro Sakai?, Kan Hazaki 3, Yaemi Koshino®, Maki Koyanagi®

1 Department of Rehabilitation,Katsuragi Hospital
2 Department of Rehabilitation Science,Osaka Health Science University
3 Faculty of Medical Health Science, Osaka Electro-Communication University

ABSTRACT

Objective: We used ultrasound imaging to measure the myotendinous junction displacement associated with the extensor
hallucis, and examined its reliability.

Methods: We examined the legs of 10 female adults (20 legs) which had no history of external trauma. We measured the
displacement of the myotendinous junction under two conditions, namely with the MP joint of the hallux extended at either
0° or 30°. To examine the reliability of the measurements, we used intraclass correlation coefficients and Bland-Altman analysis.
Results: Intraclass correlation coefficient was 0.8 for both intra-rater reliability (1,1) and inter-rater reliability (2,1). The Bland-
Altman analysis did not identify any systematic errors.

Conclusion:

Measurement of myotendinous junction replacement using ultrasound imaging was highly reliable.

Key words: Ultrasound imaging, ~Flexor hallucis longus muscle, Myotendinous junction displacement
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