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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.

hallux extension 0° hallux extension 30°

a self-made fixation device thermoplastic plastic

reflection

markers

tibial artery

depicted part of medial

Fig2 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.

the flexor hallucis malleolus

longus muscle
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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 5.8+0.5 ICC(1.1)0.82
RaterA - B 5.4+0.4 55+0.5 ICC(2.1)0.82
(Mean=SD)
Table2 Bland-Altman analysis
fixed bias proportional bias
95% confidence With or With or
interval without Uncorrelated test Lo,y
Rater A -0.04~0.14 None r=0.28 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
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Fig4 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),

Bland-Altman 7347 Cl%, #EWNA, B EERICE
WTCHETERES, HHREZEDOWTNHED Lo =G
2, [ 4).

X

ARIZISUT 2 R RHAE A O Fiitk: 2 3l 5 Fik e L
T, EENEEGE AW MTI B#h&EL3HIL, £0E
TR L7z, TORA, BEWN AR E big, R
FAAAENGE S4, ICCIH08LLETHo7z. Liehio
T, BRUCEBIER IR 5 MTI BEEOHIES
R, @ MEIRITEZ b o TR RHHUE % O Feilrt 2 7 L
5 Z LRI SN

AEEICAE SN DGR, BIRRRZE & R/GRREN D
5. T, RRETFEE T TR TRIEICHK

B G2, BOMEDD ORISR SERAITEREN A C 5 1920,

ERMEOREHCE, MEEO—BUE AR 5 ICC 23—
NG TN DA, ZAUMBERRRZEDORGEIZRE S
NTN5. ICCITRFRRENNA SNIZGE, Z0iE
ORI T DR GEL Z EREEE 2D, £20
723D, AWFIE ClIAHRR 2% Bland-Altman 73#7% FH
THigfL7=. Bland-Altmann 753471 1 % 2 S OHIEE
DFEL y i, 2 SOREEOFEEL x @iz 7my B L
A 2B L, EH3NET 5 R ZEDF

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

(under) Interrater error(Rater A - B)
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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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