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Evaluation of shear wave elastography at different positions of ulnar nerve in
patients with type 2 diabetic peripheral neuropathy
WU Cheng-rong, WANG Yun—yue, MU Jing—jing
(Department of Ultrasound Medicine, the First Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710000, China)

Abstract: Objective: To explore the value of shear wave elastography(SWE) in the diagnosis of ulnar neuropathy in type
2 diabetic mellitus, and to compare the diagnostic efficacy of SWE and high—frequency ultrasound in the diagnosis of type 2
diabetic peripheral neuropathy(DPN) at different locations of the ulnar nerve. Methods: Sixty type 2 diabetic mellitus patients
with DPN (DPN group), 60 type 2 diabetic mellitus patients without DPN (non-DPN group) and 60 healthy volunteers(control
group) were selected prospectively. The cross—sectional area (CSA) of the ulnar nerve at three sites (near the entrance of ulnar
tube (UN1), middle point of forearm (UN2) and 5 c¢m above the transverse stripes of elbow (UN3)) was measured by high—fre-
quency ultrasound, and then the Young’s modulus(E,..,) and shear wave velocity(SWV) of the ulnar nerve at three sites were
measured by SWE technology. Results: The parameters of ulnar nerve measured at the same site were higher in DPN group
and non-DPN group than those in the control group, and the parameters in the DPN group were also higher than those in
the non-DPN group(P<0.001). In the same group, the CSA of ulnar nerve was different in UN1, UN2 and UN3(P<0.001), and
the CSA of ulnar nerve gradually increased from distal to proximal. However, the E,., and SWV of the ulnar nerve decreased
gradually from the distal end to the proximal end (P<0.001). The sensitivity, specificity and the best cut—off value of CSA of
ulnar nerve at the entrance of ulnar canal were 73.3%, 73.3% and 0.075 cm? respectively. When using SWV to diagnose
DPN, the area under the curve of UN2 of ulnar nerve was the highest, and its sensitivity, specificity and optimal cut—off
point were 95%, 91.7% and 3.65 cm/s, respectively. Conclusion: High—frequency ultrasound and SWE technology can guide
the diagnosis of DPN. When SWE technology is used to evaluate the hardness of ulnar nerve to diagnose DPN, the middle
forearm segment of ulnar nerve should be selected for measurement, which has better diagnostic efficiency.

Key words: Ulnar Nerve; Diabetes Mellitus, Type 2; Ultrasonography

W PR 9% J] 4 28055 42 (Diabetic peripheral neu- BE BRI AL 459%™ S R E AR TR A
ropathy, DPN) J& & I BE S 800 — R AN H Bl BEEil o 2 BUBE IR J % DPN 7] & A= 7RI IR 12 W
W, IR I R0 Z — DPN 7E 2 RUBERRAE  HTAY 4~7 AER PR & B DPN XS T 15 By B 4E 22
[¥%s B #3] 2024-03-25

[fEZE B ] R (1984-) , &, LR, EIRE , E-mail : rongchengwu@163.com
[BIE1EE] & P8 225800 K45 — BHm B B #8755 22 R, 710000, E-mail : mujj2575@163.com



5. R DR B B (R e

2025 4E4f 36 4545 1 1 J Chin Clin Med Imaging, 2025, Vol.36, No.1

W PRI R8I AN R Im R 45 =) 225G HE 22, DPN /Y12
G bR S 2 A ARG A LSS RO HL AT Ak B
R ANE | R A S ) A R 5 Kz A
FH o A AR Z DPN A5 1M 28 f A FREE OB 73X
Folt i LB FR A <3 HL A B DPN

AT A R v AR P AR Sy — ol I L A A A 1Y
T2 T DPN (92 80, DPN &8 1 Tl 28 oK
i S R 22 Al R I, 5 DD 3 55 R (Shear
wave elastography , SWE ) /& i A s 1) i 52 #4 , B
HTTE AL A IR 2858055 1912 Wi v 4 Bk 8 22 1l A mT K%
LT o AR DPN S DU RE 3 22 2 1A R PR P 1) P 280
A5 ABA RSNy [a] — 22 B[R] B SWE 23
RKF) 22538 B LA R T RAZ (Ulnar nerve,
UN) (# = A AR AL, B 3P4 SWE 78 DPN o 1912
Wr i 18 .

1 #ABEFE

1.1 AR %

B R B B 2020 4F 10 H—2022 4 8 H T
LA KA — I B B 4 R BE 1Y 12 2
TR PR 1) f 5 120 91 (55 57 B, Zc 63 ), B fi 2
TUWE PR R 7 4 WHO 2 Wrbs R I 15 B[]
WrTs @RS EH 60 (3 27 1,2 33 #i) . H4E
i 2E e A BREE B 2 BUOBE R R Sy R, 430
24 DPN 44 (60 9, %5 29 #9, Z 31 4] ) S 4 DPN 41
(60 {1, 55 28 {4l , % 32 4] ) . DPN HL/E B2 B2 Wi 2
HE S [ AH G B2 2 2 W T A F 2R B AR AR o Sl 4R
Fi A 32 AR PRI BMIT BOHE R s i 72 B AL
MLTHEH

A Z iR Y B A WA HERR bR . D1
RUME DRI 3 @it (& Ve 22 R G000 IR 5 R 0 i 42
7 DL HAh S sk 25 B i B e s s 4
JeEIrsA FARSL; @Rt ™ &R H R RIBE4 T
OB A R B K ; © R 256 AE SIS 25
BAE B s OAIMG  NEAE B A 5 A I 0%

AAIFGY O 38 28 PG 2 52 30 K2 55— W B e B 2
RHRZE B2 AL
1.2 B %

121 HAEFERE

JIT A R 7R R A 24 il H L £ SWE

IR 4~15 MHz £k [ 45 3k (Imagine

5 )OI A H AR (UNT) CRIPE s (UN2) Ak K
BESL E 5 em(UN3)Ab il i B 75 PR FE S A2, SE 4
G5 ST 1| DA VAN & 22 1 I T e VA= W /N e 1B
wIF IR M 3 A7 5 R L (Cross—sec-

tional area,CSA ), B/ S & 3 T8 F (8 I
[RET
1.2.2 SWE

K A M (B M5 U1 3
(Shear wave velocity, SWV)F-Y{EAE S50, W&
ik Bk FE SR EJRMHG R B EL R e
e F Ik 2 il ., P83k 75 4 T B RR B Sk DA I
11 BE % 90° 3k BUR ph e PV A%, PR EFIE K e e
P4 2 SWE #5437 7E UN1 ,UN2 f UN3 &bk
BORAR) SWE B 0RES 285K 1 mm 1 R 8%
BB X (ROL) 43 51 il B AE RO 28 3 A7 15 1) 1 28 A i
RN KRB — 0L B Ep & SWV SE{E |, BE—
AL A 3 YR I e 5

AR R -2, NFIEE
7 & SWE $4AR 6 47 8 75 B2 I 37 56 ), Hoxd ey
B P2 e A A A R I PR R AN 0
1.3 it Fait

fifi JHI SPSS 27.0 Jz MedCale 15.8 4k F ¥k 17 %L
Pt AT AR 1 38 R Ry v 7 B (DU A B ) P B L g
K KB . SR K=W G 50 b 55 AN [ 4 ) e R
2 =AML S SEON 2 5 AL ] SR A Mann
Whitney U 8555, Zil#& b 2247 M0 45 S 50k
Wilcoxon £ 5 BRKG 56 3517 L H . RBUR B 28 85 At
SSE 2 H TAERRE (ROC) 4L, 31545 7
MSHO2 W DPN s 5 | Bl | il 4T T
(AUC) S AR T {8 5 JF R H Z K 96 LB RO 2204
[ {37 553, B BT U1 2502 W DPN (9L RE L P<0.05 B A7
Gt L,

2 &R

2.1 — A&

W31, =32 WA B e TG4 2%
5t (P>0.05), BEIRIEEH 1) BMI i T g 52 %
(P<0.001) , {EA R 9% H DPN £ 50 JR 9% 9E DPN 41
) BMI JC . 2 2% 5 (P>0.05); B4 9 DPN (R4 bR s

R IR AR BOR R ARG b 18] L

Aixplorer, i EHRL) . ZiKH K& DPN 41 AF DPN 41 o HE 4L P

T 45 5 3 R 25°C , LA A IR e PR () 29731 28/32 2733 0.935
WA R s g TR )’ 57.00(1375)  56.00(15.50) 57.00(12.50) 0.555
o N ‘ o BMI(kg/m) 25.09(3.12) 23.04(3.65) 21.00(2.59) <0.001
AL, DA E TRE g o) 6.5(3.00) 450(2.00) / <0.001
K, BHEmZ LI AERME A memase () 8.05(1.68) 7.40(1.67) / 0.006




Hh I R

& 24545 24 35 2025 AR5 36 45 1 3] J Chin Clin Med Imaging, 2025, Vol.36, No.1 .53 .

R S AR 2188 1341 T DPN 4 (P<0.05) .
22 ZRIE RAYZ R —4 kA A SO

S RZAE L AR 2 [R5 45 S5
FL 4 TE G 112 22 5 (P>0.05) 5 (EUH JR 5 2 1l R
M2 A8 B — DL s (UNTUN2 UN3), 1 E,,.., SWV
Fe CSA ¥y T e B 2238 # (P #<0.001) , B 7£ 7] —

UN3 ¥ 25 25 H G5 L (P1<0.001),

I H R B 28 A I v 3] 307 S5 CSA 2 38 hin 5 1 SWE
TS0 2 BRI A i, BIR A 28 DCAe i 321 0T o | G

Eoeun 22 SWV W/
0.001), W&l 2.,
2.4  RAb2 4 & K H 3t DPN 894 7 2L 4k

ERAGITEEL (PYI<

DI RUBh 288 2880, WH PRS2 35 vy T4 FRE Xo) RO 2 AL 5514 45 S 8060 DPN 1912 Wi 38 fig
LF 4, H ROC £k W& 3~5,

JUHfZ: UNT /9 CSA 27 DPN it 26T i R
F Foe & SWV (P<0.05), FWFER M4 REA D
SN, B TE DPN 41 E Ab, TR ARAS A CSA L SWE $ AR K45 1 #h 42
H, RO 22 CSA 78 UNT UN2 & 1 B ZHCEA S 2 WAkEE,, SR ARV A AR R

R 2 M UN AIFL A5 8 5 2 50 T

M2, H A IF DPN MR 8 5 % S 80w Tk

DPN F8E IR s S 38, I3k 2 FniAl 1,

23 RA—#ARMNZREIL
W2 3, fER—

DPN 2H 5 & %) i 21

ERGES ¥ @

DPN 41 IE DPN 1 X HR2H P

UN1

CSA (em?) 0.08(0.03) 0.07(0.02) 0.048(0.02) <0.001

E e (kPa) 51.95(11.63) 46.60(8.05) 29.55(8.00) <0.001

SWV (m/s) 4.15(0.50) 3.90(0.37) 3.10(0.40) <0.001
UN2

CSA (em?) 0.10(0.01) 0.08(0.00) 0.06(0.02) <0.001

E e (kPa) 44.60(7.70) 35.00(5.40) 21.55(5.35) <0.001

SWV (m/s) 3.90(0.45) 3.40(0.20) 2.70(0.30) <0.001
UN3

CSA (em?) 0.12(0.03) 0.08(0.04) 0.07(0.02) <0.001

E e (kPa) 41.65(15.45) 20.20(15.98) 14.95(4.74) <0.001

SWV (m/s) 3.70(0.70) 2.60(1.00) 2.20(0.40) <0.001

B 1a DPNH#
JUB 22 UN2 /Y SWE
K .E,. =466 kPa,
SWV=3.9 m/s,
1b 3E DPN &
M2 UN2 9 SWE
K .Fp =29.8 kPa,
SWV=3.2 m/s, &
le fEMEREER

2 UN2 1) SWE [ . E,,..=24.0 kPa,SWV=2.8 m/s,,

Figure 1a. SWE images of UN2 of ulnar nerve in DPN patients: E,.,=46.6 kPa, SWV=3.9 m/s. Figure 1b. SWE images of UN2 of
ulnar nerve in non-DPN patient: E,,.,=29.8 kPa, SWV=3.2 m/s. Figure lc. SWE images of UN2 of ulnar nerve in healthy volunteers: E,..=

24.0 kPa, SWV=2.8 m/s.
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ulnar nerve in DPN patients: E,.,=47.1 kPa, SWV=4.0 m/s. Figure 2c. SWE images of UN3 of ulnar nerve in DPN patients: E,,.,=38.0 kPa,

SWV=3.6 m/s.
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Figure 3. ROC curves for diagnosing DPN with UN1 parameters.

Figure 5. ROC curves for diagnosing DPN with UN3 parameters.
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Figure 4. ROC curves for diagnosing DPN with UN2 parameters.
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