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Analysis of Contractile Properties in Gastrocnemius, Tibialis
Anterior Muscle of Amateur Male Soccer Players Using

Tensiomyography

Sam-Jun Lee, Hyun-Seok Bang, Boo-Geun Hwang

Department of Physical Education, Tongmyong University, Busan, Korea

Background: Tensiomyography (TMG) is a relatively new technique that assesses the contractile properties of
muscles in response to a single electrical stimulus. This study aimed to evaluate the contractile properties of the
gastrocnemius and tibialis anterior (TA) muscles in amateur soccer players using TMG.

Methods: We recruited 41 male soccer players (high school group, n=21; college group, n=20). The gastro-
cnemius medialis (GM), gastrocnemius lateralis (GL), and TA muscles of both lower extremities were assessed
using TMG. The maximal displacement (Dm), delay time, contraction time (Tc), sustained time, and half-relaxa-
tion time were obtained and compared between the two groups.

Results: First, both groups showed low Dm for the GM and TA muscles, which indicated high stiffness of the
muscle tone. Second, the Tc and contraction velocity (Vc) were high for all muscles, except for the GL showing
lower speed than the other muscles, which represented the sports-specific characteristics of the soccer
players. Third, there were no significant differences in the measurement variables between the dominant and
non-dominant sides, except for the Tc of the GM in high school athletes and Vc of the TA in college athletes.
Conclusions: These results reflected the sports-specific needs and characteristics of soccer players. A risk of
injury is associated with a high degree of stiffness, and various methods for preventing it should be considered.
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E AT1E 9l AMEE TMG (GK40, Panoptik d. o. o.,
Ljubljana, Slobenia)+= 1980t} &1F & 21| oKSlobenia)
Ljubljana tfste] AA}-g-statol A 7=l om, 19964 o]
T Ax=oet gl A4 EdoldS 9t o g At
|53 gtk TMG AJ2E2 110 mA7HA] A= o] Sl=
Z71A=7 | (electrical stimulator)@} Ko Z 7]l A=

Agsls A2 (clectrode), 145 S-S AFEHZ A
[e)

High school (n=21) College (n=20)
Age,y 17.4320.51 21.35+0.93
Weight, kg 66.107.09 68.45+6.92
Height, cm 176.05+4.62 175.65+5.86
BMI, kg/m’ 21.29+1.77 22.14+1.23

Abbreviation: BMI, body mass index.
Values are presented as mean+standard deviation.
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Figure 1. (A) Components of tensiomyography system and (B) TMG record with parameters. Dm, maximal displacement; Tc, con-

traction time; Td, delay time; Tr, relaxation time; Ts, sustain time.

Figure 2. Positioning of the subject during tibialis anterior (A) and gastrocnemius medialis (B) measurements.
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Table 2. Dm, Tc, Vc values for the analyzed muscles in each group
™G Muscle High-school soccer player (n=21) College soccer player (n=20) P
Dm, mm Dominant side
GM 1.86+0.53 2.17+0.87 0.178
GL 3.60+1.14° 4.42+1.38" 0.043*
TA 1.15+0.67 1.11+£0.76 0.855
Non-dominant side
GM 1.62+0.55" 2.17+0.64 0.005"
GL 4.07+1.60 4.03+0.99 0.921
TA 1.41£0.69" 0.83+0.82° 0.020°
Tc, ms Dominant side
GM 21.49+2.81 21.53+4.73 0.976
GL 27.80+11.92 26.67+14.98 0.977
TA 16.70+2.67 20.97+14.38 0.189
Non-dominant side
GM 20.14+3.05 20.49+2.70 0.695
GL 29.05+13.11 23.62+2.76 0.077
TA 20.60+11.48 22.45+14.94 0.659
Ve, mm/s Dominant side
GM 0.11+0.03" 0.08+0.03" 0.008"
GL 0.17+0.05" 0.14+0.04° 0.014°
TA 0.09+0.05" 0.04+0.03" 0.001*
Non-dominant side
GM 0.10+0.03 0.08+0.02 0.052
GL 0.18+0.05" 0.14£0.03" 0.001*
TA 0.09+0.05° 0.03+0.02° 0.000*

Abbreviations: Dm, displacement maximum; GL, gastrocnemius laterlalis; GM, gastrocnemius medialis; TA, tibialis anterior; Tc, contraction

time; TMG, tensiomyography; Ve, contraction velocity.
Values are presented as mean+standard deviation.
*P<0.05.
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Figure 3. Comparison between dominant and non-dominant on Dm, Tc, Ve of high-school. Dm, displacement maximum; GL, gastro-
cnemius lateralis; GM, gastrocnemius medialis; TA, tibialis anterior; Tc, contraction time; Vc, contraction velocity. *P<0.05.
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Figure 4. Comparison between dominant and non-dominant on Dm, Tc, V¢ of collegiate. Dm, displacement maximum; GL, gastro-
cnemius lateralis; GM, gastrocnemius medialis; TA, tibialis anterior; Tc, contraction time; Vc, contraction velocity. *P<0.05.
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