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Real-time Shear Wave Elastography in Evaluating Changes in
Muscle and Tendon Tone of the Quadriceps in
Parkinson's Disease Patients

LUO Li, SUN Yue, WANG Yuxue, LU Yongping
(Department of Ultrasound, The Affiliated Hospital of Yunnan University,
Kunming Yunnan 650021, China)

[Abstract] Objective To measure the Young's modulus values of the quadriceps muscles (rectus femoris,
vastus intermedius, vastus lateralis, vastus medialis) and tendons in Parkinson's disease (PD) patients using real—
time shear wave elastography (SWE ) technology, and to analyze the changes in muscle and tendon tone. Methods A
total of 60 clinically diagnosed PD patients from Yunnan University Affiliated Hospital between April 2023 and April
2024 were included in the study group. Based on the scores and ratings of PD rating scale, patients were divided into
Group A (symptomatic side, n = 60) and Group B (less symptomatic side, n = 60). An additional 60 healthy
subjects were selected as the control group. The shear wave elastography function of the ACUSON Sequoia ultrasound
diagnostic device from Siemens USA was used to measure the Young's modulus values (kPa) of the quadriceps
muscles and tendons in a relaxed state, and to analyze and compare the changes in muscle and tendon tone.
Results  The Young's modulus values of quadriceps muscles ( rectus femoris, intermedius femoris, vastus

lateralis, vastus medialis) in groups A and B were higher than those in control group ( P < 0.05). The Young's
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modulus values of the intermediate and lateral femoris muscles in group A were higher than that in group B (all P <
0.05). The Young's modulus values of quadriceps tendon in groups A and B were higher than that in control group.
(P <0.05). The Young modulus value of quadriceps tendon in group A was higher than that in group B (P < 0.05).
Conclusion  Patients with Parkinson's disease exhibit increased muscle and tendon tone in the quadriceps.
Notably, the muscle tone of the vastus intermedius and vastus lateralis on the symptomatic side is higher than that on
the less symptomatic side, while there is no significant difference in muscle tone between the rectus femoris and
vastus medialis on the symptomatic and less symptomatic sides.

[ Key words] Real—time shear wave elastic imaging; Parkinson's disease; Quad riceps; Muscular tone
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Fig.1 Ultrasound images of the Young's modulus values of femoris rectus muscle in group A, group B and control group

A A QG ICHTR{E: 13.0kPa; B:
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12.1kPa; C: X HEAAG G EE: 5.5 kPa.
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Fig. 2 Ultrasound images of the Young's modulus values of femur intermediate muscle in group A, group B and control

group
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Fig.3 Ultrasound images of the Young's modulus values of lateral femur muscle in group A, group B and control group

A AQGIRHEIREE: 13.0kPa; B: BAUZIREIREE: 10.6 kPa; C: X HEAGICHIEE: 5.0 kPa.
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Fig. 4 Ultrasound images of the Young's modulus values of medial femur muscle in group A, group B and control group
A: AUIREER(E: 11.5kPa; B: BZAIREIEE: 122kPa; C: XTIRAIGRER(E: 5.0 kPa,
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Tab.2 Comparison of Young's modulus of quadriceps muscles in group A, group B and control group[(X+s5), kPa]
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Fig. 5 Box plot of the Young's modulus values of the quadriceps muscle in group A (side with prominent symptoms), group

B (side with milder symptoms), and the control group

A: JBENLG B BRIl G BAMUML; D: BEAMIL; P <0.001,
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Fig. 6 Ultrasound images of the Young's modulus values of the quadriceps tendon in group A, group B, and the control

group

A: AABHIREIE(E: 70.0kPa; B: BAMGIREIE(E: 552kPa; C: XFRAMGICEIE(E: 23.2 kPa.
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Tab.3 Comparison of Young's modulus of quad-
riceps tendon in groups A, B and control

group[(X+s ), kPa]
il JRea S U LIEAS LG A F

A4l (n=60) 61.40 + 12.27%%
B4l (n=60) 48.70 + 10.874
X HEZ (n = 60) 30.81 + 4.80

F 145.811

P <0.001°

Gt IRLH AR, AP < 0.05; AZH 5B VAR, P < 0.05; P
<0.05,

100
90
80
70
60
50

40
30
20

XFIRZH FERALE

B7 AACEWKBAZM).BACEKAZRM) . XRERM
KA REEEATE

Fig. 7 Box plot of Young's modulus value of quadriceps
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