Fo0E B2 woOMOR oo o (¥ W) Vol.50 No. 2
20244 3 H Journal of Jilin University (Medicine Edition) Mar. 2024

[XEHRE] 1671-587X(2024)02-0451-06 DOI:10. 13481/j. 1671-587X. 20240218

BRI EER G ARRNIERFEEEANBDNERET
HERA ALEE B X Eo i PR & X

P RN S RN T SR 7S S S
(1. BB R 25 K2g Be s 5 A e Bhaf 22 Be , DU)I R 61113752 J R i B2 25 K 2% )i = e
B AERE, I AR 610075)

(# ZE] HB®.: WIS RE (SWE) H AR I 2 %085 R 8 5 A 7 5 680 245 T HE
WURGRE HE , Al PR 300 & B 6 LAt B L 2 WA PR A ik dl . k. BB 70 191 2 BRUBE R 3 1 A b
PRI, DL 70 2 (@ FRARAS & VE A it BB AL . 1 SWE £ AR 43 51 I & 2 26 BF 98 X6 4 JHE B LA R 5C1 F 4R
PR BICER S L B OGTY B JE 57 25 K MR IR S RN B A S IR 4IRS T i IRBE R (E) (8, I RAA R
IR (BMD X EMIEThR#ENL (Epn=E/BMI), & 2 41 0F 58 %k G2 M DUA [R1R 25 T 4 3h B 3 An
FHEENZES, R Person MM MEIRFEFEMS B HFERL . HE. Bihmain
(HbAlc) /KFHBEIALL =Y (AGEs) KA CH: . G558 2405 x S e NLAE B CTS F 2R 10
P RE R EAE A By (R 2E RS E X (P>0.05); B MM i EM LB 2R TSR
HEEE L (P>0.05), HHRGA B E Ey 4K T XA (P<0.01); WA B B r 7 Fah il i
E {5 A By (B8 T 4 BE4L (P<C0.01) o A8 bR 21 5805 ME W L5 3h 8 % B 5 B &% 2 . HbA e K F
MAGEKFERAMELFR (r=—0.645, P<<0.05; r=—0.741, P<<0.05; r=—0.675, P<<0.05),
H5EFAEW A (r=—0.116, P>0.05). G5 2 BUE R B E A7 7 N WL 8 8h 5 B A%, #k
1 R AT RN 32 R 5 SR R T SWE AR 78 1 37 A3 S5 K S A DR A TR RS 0 B P L = s AR A B
I 2 AU DRI B I R B BE LA W48 ) RE VR .

[REIM] WHRAE, 28 B R A B B DD AR s LA A

[FESHES] R445.1 [XEtrERL] A
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ABSTRACT Obijective: To detect the stiffness of the gastrocnemius muscle in the patients with type 2
diabetes under different functional states by shear wave elastography (SWE) method, and to provide the

objective basis for the early clinical detection of skeletal muscle damage. Methods: A total of 70 patients
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with type 2 diabetes were selected as diabetes group, and 70 healthy examinees underwent medical check-
ups were regared as control group. SWE was used to detect the Young’ s modulus (E) value of the
gastrocnemius muscle of the subjects in both groups under three different conditions (neutral ankle position
at rest, plantar flexion ankle position during isometric contraction, and upright position during isometric
contraction; the E values were normalized by body mass index (BMI) (Ep,,=E/BMI); the differences in
passive and active stiffness of the gastrocnemius muscle under various conditions of the subjects between
two groups were compared ; Pearson correlation analysis was used to assess the correlation of the E value in
the diabetic patients with patients’ age, disease duration, level of glycated hemoglobin (HbAlc), and level
of advanced glycation end-products (AGEs). Results: There were no significant differences in the passive
stiffness E values and Egy,; values of the gastrocnemius muscle of the subjects between two groups under
neutral position (P>>0.05); there was no significant difference in the active stiffness E values of the
gastrocnemius muscle under plantar flexion ankle position (P>>0. 05) , but the E;,; value of the subjects in
diabetes group were lower than that in control group (P<C0.01). Both E value and Eyy; value of active
stiffness under upright position of the subjects in diabetes group were lower than those in control group (P<C
0.01). The E value of active stiffness of the gastrocnemius of the subjects in diabetes group showed a
negative correlation with disease duration, HbAlc level, and AGE level (r= —0.645, P<<0.05; r=
—0.741, P<<0.05; r=—0.675, P<<C0.05), and had no correlation with age (r=—0.116, P=>0.05).
Conclusion: The patients with type 2 diabetes exhibit reduced active stiffness in the gastrocnemius muscle,
while passive stiffness may not be affected in the early stage. The use of SWE to measure active stiffness of

the gastrocnemius muscle in standing isometric contraction can aid in the detection of subclinical muscle

contraction function decline in the patients with type 2 diabetes.
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A, D:Neutral ankle position and associated shear wave elastography; B, E:Plantar flexion position and associated shear wave elastography ;

C,F: Upright position and associated shear wave elastography.
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Schematic diagrams of examinees with different postures and SWE diagrams
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Tab.1 Basic data of subjects in two groups (n=70)
Group Male/Female Age (year) Height (//cm) Weight (m/kg) BMI (kg-m™?)
Control 39/31 51.484+3.97 162.5+6.78 65.6248.03 23.794+2.21
Diabetes 43/27 52.79+5.67 164.22+5.76 67.544+9.71 25.1743.05
Uy <20.01 1.528 1.836 1.384 1.658
P 0.947 0.122 0.059 0.113 0.085
K2 2HBIRMNEAREETHBM EER E,, &
Tab.2 E and Egy; values of gastrocnemius muscle of subjects in two groups with different postures (n=70)
E(kPa) Epu (kPa-m®-kg™")
Group Neutral ankle Plantar flexion Upright Neutral ankle Plantar flexion Upright
position position position position position position
Control 10.63+2.02 30.26(24.98,39.15) 52.66+£8.26 0.43(0.32,0.56) 1.64(1.19,1.86) 2.23(1.64,2.34)
Diabetes 10.53+2.20 29.88(24.02,36.68) 43.89+14.93 0.41(0.34,0.50) 1.17(0.82,1.29) 1.72(1.23,2.16)
1z 1.354 —0.483 —2.469 —0.378 —7.367 —6.264
P 0.238 0.598 0.001 0.836 <<0.01 <0.01

E: Young’s modulus; E,,=E/BMI.
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