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Muscle Activity Based on Real-time Visual Feedback Training
Methods by Rehabilitative Ultrasound Image in Elderly and
Relationship between Heckmatt Scale, Muscle Thickness and
Tone : A Pilot Study

Janghoon Shin?, Wanhee Lee®

aDepartment of Physical Therapy, Graduate School, Sahmyook University, Seoul, Republic of Korea
bDepartment of Physical Therapy, Sahmyook University College of Health Science

Purpose: This study is to investigate the muscle activity based on real-time visual feedback training methods by rehabilitative
ultrasound image in elderly and correlation between Heckmatt scale grade, muscle tone and thickness.

Design: Cross-sectional study: Pilot study

Methods: 6 elderly participated in the study with 2 conditions. Under the condition of rehabilitation ultrasound imaging equipment,
all subjects performed voluntary maximal muscle contraction of the quadriceps 3 times using visual feedback based on Rehabilitative
Ultrasound Imaging 1.0 (RUSI 1.0). Under the condition of only ultrasound images, all subjects performed voluntary maximal
muscle contraction of the quadriceps 3 times using ultrasound image-based visual feedback. The muscle thickness and tone of the
quadriceps were measured and the grades were classified by Heckmatt scale and all variables were comparative analyzed.

Results: Heckmatt scale grade showed a negative correlation with muscle thickness at relaxation (p<0.05), and a negative
correlation with the difference value obtained by subtracting muscle thickness at relaxation from muscle thickness at contraction in
ultrasound image condition (p<0.05). The muscle tone during relaxation showed a negative correlation with the muscle thickness
during relaxation (p<0.05).

Conclusion: In the case of voluntary maximum muscle contraction of the quadriceps muscle in the elderly, it can be seen that the
muscle thickness is getting larger when the RUSI 1.0-based visual feedback is provided than with only ultrasound image provided.
And the lower Heckmatt scale grade is, the thicker the muscle is, and the lower the muscle tone is.
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Figure 2. (A) Screen under condition using RUSI 1.0

(B) Screen under condition using only
ultrasound image.
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AT WA T 6P 2E(HA 3, oA 3) Hat Uol=
74.83(5.7)A, B AL 158.75(8.41) cm, B BF
A= 56.63(12.58) kgolil, B BMI= 22.17(3.39) kg/
m?0]JcH(Table 1).
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Table 1. General Charateristics of Participants (n=6)
Charateristics Value

Sex (female/male) 3/3

Age (year) 74.83(5.71)

Height (cm) 158.75(8.41)

Weight (kg) 56.63(12.58)

Body mass index (kg/m?) 22.17(3.39)

Values are presented as number or mean (SD).
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Heckmatt scale
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Table 2. Outcomes of Muscle tone, Muscle Thickness and Heckmatt Scale Grade (n=6)
Participants ~ Variables
HG MSWR MSWU MSR DTWR DTWU TR
(Hz) (Hz) (Hz) (mm) (mm) (mm)
A 3 15.47 15.47 13.20 16.01 13.69 16.48
B 2 15.03 13.97 10.00 14.23 14.09 23.74
C 2 12.33 12.67 12.50 15.61 14.68 19.50
D 3 18.7 18.33 13.00 10.89 8.09 18.61
E 2 15.7 14.97 13.30 26.96 23.44 18.90
F 2 15.67 15.8 12.30 24.84 2493 20.40
Mean (SD)  2.33(0.52) 1548 (2.03) 15.20(1.91) 12.38(1.23) 18.09(6.35) 16.49(6.43) 19.61 (2.41)

HG: heckmatt scale grade, MSWR: muscle tone with RUSI 1.0, MSWU: muscle tone with ultrasound image, MSR: muscle
tone at rest, DTWR: difference muscle thickness between with RUSI 1.0 and at rest, DTWU: difference muscle thickness
between with ultrasound image and at rest. TR: muscle thickness at rest

Values are presented as number or mean (SD).
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Table 3. Correlation between measurements (n=6)
Variables HG MSWR MSWU MSR DTWR DTWU TR
HG r 1 0.414 0.621 0.414 -0.414 -0.828* -0.828*
P 0.414 0.188 0.414 0.414 0.042 0.042
MSWR r 1 0.829* 0.486 0.086 -0.143 -0.429
P 0.042 0.329 0.872 0.787 0.397
MSWU r 1 0.200 -0.086 -0.257 -0.429
P 0.704 0.872 0.623 0.397
MSR r 1 0.429 -0.143 -0.829*
p 0.397 0.787 0.042
DTWR r 1 0.771 -0.029
P 0.072 0.957
DTWU r 1 0.543
P 0.266
TR r 1
p

HG: heckmatt scale grade, MSWR: muscle tone with RUSI 1.0, MSWU: muscle tone with ultrasound image, MSR: muscle
tone at rest, DTWR: difference muscle thickness between with RUSI 1.0 and at rest, DTWU: difference muscle thickness
between with ultrasound image and at rest. TR: muscle thickness at rest

#p<0.05.

Table 4. Comparison of outcomes between two

conditions (n=6)
DT DS
zZ -1.992%* -1.214
p 0.046 0.225

DT: difference muscle thickness between contraction and
rest, DS: difference muscle tone between contraction and rest
*p<0.05.
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