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Two-dimensional shear wave ultrasound elastography for
evaluation on changes of heel pad in patients with
type 2 diabetes mellitus

DING Yitong', ZHANG Yuhong'* » ZHANG Ping*, SU Benli*
(1. Department of Ultrasound, 2. Department of Endocrine, the Second Hospital of
Dalian Medical University, Dalian 116023, China)

[Abstract] Objective To observe the value of two-dimensional shear wave elastography (2D-SWE) for evaluating changes
of heel pad in patients with type 2 diabetes mellitus (T2DM). Methods Totally 104 T2DM patients were enrolled and
divided into long course group (n=54) and short course group (n=>50) according to the course of T2DM, and 38 healthy
volunteers were taken as controls (control group). 2D-SWE technique was used to measure the elastic modulus of heel pad
(En,) and its macro chamber (E..o) and micro chamber (Eniw). Parameters of left and right foot were compared in each
group, and bipedal parameters were compared among groups. Pearson correlation analysis was used to explore correlations
of Ey, and laboratory indicators, and the independent impact factors of E., was analyzed using multiple linear stepwise
regression. Results There was no significant difference between left and right foot elastic parameters in every group
(all P>0.05). Ei s Enuo and Euiwo of long course group and short course group were larger than those of control group
(all P<<0.05), and parameters in long course group were larger than those in short course group (all P<<0.05). E,, was
positively correlated with fasting blood glucose (FBG) and glycosylated hemoglobin (HbAlc) (+=0. 516, 0.403, both P<<
0.001), but negatively correlated with high density lipoprotein-cholesterol (HDL-C) (r= —0.521, P<<0.001). FBG,
HbAlc and HDL-C were all independent impact factors of Ey, (all P<T0. 05). Conclusion 2D-SWE technique could be used
to accurately and objectively evaluate abnormal changes of heel pad in patients with T2DM.
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B BA I R R T S R R R R A . BE TR
FE L2 R N 3 o B R I A 5P R A% R PE A IR
B 1R 7 R R R L IR S 5 PR 9 AH OC 1 R
T 1 A BR B AL ME RE L & AR el R . ARAIFIR IS
28 97 Y] Ik W PE % 12 (two-dimensional shear wave
elastography, 2D-SWE) B R4 2 BB JR 5 (type 2
diabetes mellitus, T2DM) f# & BB & T g iy 2 6 &
A5 A
1 #RS5HE
1.1 BRSNS g9 A 2020 4F 11 A-—2021 4F 6
104 i F K % B BF R 2 8 5 = Bs B A BE VR IT 1Y
T2DM & B rf 54 Bl =10 4FF 10 b KA 2
M, 29 B, 2 25 B, 4R E 42~79 %P1 (62. 5+
8. 9) %, -k i & 458 B (body mass index, BMD &
(24.8542.83)kg/m’ ;¥4 50 K FE<<10 4EF 10 Jy 4
WAL, B 24 B, & 26 B, 41 ~80 &, F
(60.148.8) %, F# BMI H (25.00+2.72) kg/m”>.
PARRE . OFF 4G T2DM 2 Wiks S s @ & H 3l 37 it
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BMI(24. 254 2. 54) kg/m” . AW 5% 38 2 B= B 46 2 25
R AT Z I S FE AR E .
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10 min W8 3238 0 B » U B T8 2 R AR o 5 A 75 %
COTETH T I R IR S VR A R SR R rp R )
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R B TR H R AR £ A BRI D )2 T
JZ 8 AR ZE (micro chamber) ; IR Z 8RN KB
% (macro chamber) . 15 MW /s iR 52 K5 . 5B
e SV T A% B 2D-SWE #2328 100 kPa,
PRI ARE 10 s, T % (6 501 18z 3h £ E $8 803k 5
B AE IR BGL 90 0 M DL B RS AR, R
S5 7 X3k Ry A v 0 X3 G T BR RN
O KR TICE BB ROTL A 2 R 8 6 I K IX L &
48 | 3h A ROT AP 247 RS, B BT i s 2
FPE AR (elastic modulus of heel pad, Ey,) X KBE=E
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e R X, I T RO A i 1 S AR ]ORN /Y R B
ROTL, 158 3 A~ ROT B-F- 4% [ i A Ay ol e 3 i
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1.3 SLwmEKA IC %% M b (fasting blood
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hemoglobin, HbAlc) . i flH [& [ (total cholesterol,
TCO)  H i = (triglyceride, TG) | % BE A & 14 1 [
i Chigh density lipoprotein-cholesterol, HDL-C) K&
k% J¥ Bg 8 A JH & B% (low density lipoprotein-
cholesterol, LDL-C) %% 25
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0. 05, I BR /K #EH 0. 100, 43 BT 8w E,, 09 28 37 5 .
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CERH TSI FE X (P #=>0.05), 1 TG 2 %A 45
P E L (P<<0.05), WL5E 1,

2.2 WAZSH HANLERSHRESHIESHE R
GiitpE X (1=—1.59~1.76, P #>>0.05), K. 5%
TR Eiy Enoo X Eicro B8 T X BAL (P 3<20. 05) , K
A& S HO & TR R AL (P 35<20. 05) , L3R 2.

2.3 MXMEKEIFZH MHXEST RN, E, 5
FBG.HbAlc # & IE M & (r=10.516,0. 403, P ¥ <
0.001), 5 HDL-C £ fi i & (r = — 0.521, P <<
0.001) , 5 HAh B0 = F5 45 JC B FE A C (P $>>0. 05)
Zugk & A B 40 1 7R . FBG L HbAlce & HDL-C
B8 Ev, B9 5200 B 2R (P 14120, 05) , WL 3,

1B,

1 KGR T2DM B, 55,66 2 e 22 4F AL 7 MU R B 107 28 0T A5 B2 1 S vk Il s B SRR TR B 7 8 B R 8 b S B0 4 1
Eup A 47. 67 kPas Emacro A 48. 05 kPa; C. {5l % 5 M S 8500 & ¥ IR A7 1Y 2 A4~ ROT (47 [RAE 3 43331 Fy 44. 94 kPa I 46. 00 kPa

B2 ERBARHE .Y .68 4 T2DM e 8 4F AL A BB IR 2 ) {5 B2 11 S SR P s B BRI I 8 e O fs & e S A
Eip 9 41. 14 kPa, Enero 7 47. 97 kPas C. U % 3R PEZ K00 1k R ARAT B9 2 4> ROTAYA% [ 23510 34. 94 kPa Fll 36. 58 kPa

3 XEAZIAE. L6580 A4 EEETIRIRAEER EKHER: B RE TS EKESHES O E R E, R 29. 84 kPa,
Emmacro A 27. 69 kPa; C. fffis = 30 S 5000 &= R A7 09 2 4 ROT (4% FC R 43 514 39. 57 kPa Fll 37. 48 kPa

#1104 B T2DM (8 9250 % 46 A 245 2 LA

21 51 FBG(mmol/L) HbAlc(%) TC(mmol/L) TG (mmol/L) HDL-C(mmol/L) LDL-C(mmol/L)
KR4 (n=54) 9.8143.31 8.96+1.66 4.91+1. 42 1.6541. 21 1. 4040. 69 2.69+0.98
SRR (n=50) 10. 23+3. 69 9.3142.07 5.164+1.15 2.23+1.39 1.23+0. 44 2.9140.96

tfd —0.75 —3.10 —4.78 —0.79 3.37 —0.96

P{H 0.54 0.34 0. 3: 0.02 0.13 0.25
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2 104 9] T2DM B E 5 38 4 fH B AR E T IR 5 #8488 75 3o 2 80 8 (kPa)

Enp Emacro Enicro
24 531
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Kl ia . ca 2 03l REdA
5 42.1844.78 42.0544.66 42.124+4.68° 4  42.78+£3.59 41.96+4.59 42.41+4. 104  43.8443.24 44.01%4.05 43.93+3.65%
n—
SRR AL . . , . . .
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