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Abstract: Objective To evaluate the effect of the knee and ankle joint angles on the stiffness of triceps surae in
healthy men by shear wave elastography (SWE). Methods Twenty male healthy volunteers who underwent physical
examination in Guangdong Provincial Hospital of Chinese Medicine from January 2021 to June 2021 were collected.
Under the condition of full knee extension (0 °) or flexion (90 °), SWE was used to assess the muscle stiffness at 25°
dorsiflexion, 0° and 50° plantar flexion of the ankle. Results The stiffness of medial head of gastrocnemius (MG) ,
lateral head of gastrocnemius(LG) and soleus (Sol) in knee extension position was significantly higher than that in knee
flexion position at different ankle angles (P<0.05). When the knee was in the straight position, with the ankle dorsi
flexion angle increased, the stiffness of MG and LG increased( P<0.05) , but there was no significant difference in the
hardness of Sol at 0° and 25° dorsiflexion of ankle (P>0.05). When knee flexion was 90°, only LG and sol stiffness
increased with the increase of ankle dorsiflexion angle (P<0.01). When the knee was in the straight position, the
hardness of Sol was significantly higher than that of MG and LG at 0° and 50 ° plantar flexion of ankle ( P<0.01) ; when
the ankle dorsi flexion was 25°, only the hardness difference between LG and Sol was statistically significant ( P<0.05).
When knee flexion was 90°, there was significant difference in stiffness among MG, LG and Sol only at 25° dorsal

flexion of ankle (P<0.05). Conclusion Changes in the angles of the knee and ankle joints can cause non-uniform
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changes in the muscle stiffness of the triceps surae. The effect of different joint angles on the measurement results is

considered in the assessment of muscle stiffness using SWE.
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Fig. 1 MG muscle hardness at different ankle angles in knee
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Fig. 3 Muscle stiffness of Sol at different ankle angles in

knee extension and knee flexion

240
200
s ]
£ 160
ficd ]
= 120
B ]
= 804
404

0-

MR RLARERE  (CFRIME)

(average value)

4 T

a a a
| — | — | —
a a ns
[ | [
PF52°
-0
T Hl Dr25°
.
MG LG SOL
7N =Sk

E:"P<0.01;ns H2ERTCGHHE Lo

& 4

I R (1 LA AN TR BROG 1 £ B 0o
ZINBE =Sk UL PR AR J5E 4 52

Fig. 4 Effects of different ankle joint angles on triceps

calf muscle stiffness in knee extension position
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Fig. 6 Comparison of stiffness between muscles at the same
ankle joint angle when the knee is extended
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Fig. 7 Comparison of stiffness between muscles at the same

ankle joint angle in knee flexion
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