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Research progress of ultrasound in diagnosis of diabetic peripheral neuropathy
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ABSTRACT Objective

is diagnosed mainly by clinical symptoms, signs and electrophysiological examination. In recent years, ultrasound has gradually

Diabetic peripheral neuropathy is an insidious and long—term complication of diabetes, and it

become an supplementary method for clinical diagnosis of diabetic peripheral neuropathy. This article reviews the progress of

ultrasound in diabetic peripheral neuropathy.

KEY WORDS Diabetic peripheral neuropathy ; Ultrasound ; Research progress

B PR 973 J Bl 2895 28 (diabetic peripheral neuropathy , DPN)
S PR 1) — g B ELA R O R RE Y, e FE 5 e RRE IR |
PRAHE NG A BRAG A A2 . DPN HR Y I PACE IR 5 22 8 WL
A 32 AR A S X A P PR AR AR S, o T i A R AR 1597 LR
I, B ARG o DL A A 2 R S S 0 JE S S D 3
2o DPN FE 5 4 H A PHAG A L UL A, P 0] ol 22 1 5 3o B2 ) G
e FL I PR SC, W R DU M 2 A S B o HL A BEAG A AR
S W DPN [ & i , (0 HORRE S Ml 2200 252 B2 4k, 1
B DPN A I A REVE & S EHLAL , BAFTEA B FEIN A & (7]
HAPEZEAF B ATARR T I2 BT DPN 32 i A TS FA R
AR AE DPN 2 W B DR ik e E A T 23d

— KB A A

R AU P T B S 7S A R S A 2 MR TR ey 25 2 20
U R, RPNy v Il A 22 o R IO R PR, e
TERS DI T 13 By oy 5t 1] 7 2k 40 258 14 150 FE il B AR [l 7 1
IR R IR RO B R AR FR, B R R
SRAE T I FESPAT A I HES . DPN #8255 B X 938 sl 48 g IR A
SRR 2, BT B B iy B i 22 o IE i 2 (E A A 2
HIOR IR R E B e e R AT, R
AHFEET A B DPN A A JHE o 22 [ 7 3 5 B Ay A 0 [ 75 i
IR B HMESE TR ASHGTE S5 AE AR 2 E 53 TN TE M, © O bR 7 45 4

BB , 5 0 A M A F U BIBFSE 256 — 5. Singh Z5 TR
2 BRI AL (CSA) 5 DPN JE A7 FE M S, % B DPN f 3
A 28 CSA I 35 1o T DR AS A1 J) 161 ol 60 745 18 35 0 I
of R BB PRI AS P R PRl M 2o 78 FR 3 R IR 42 CSA B & T
IR, 22 7 8 Gt 23 3 L (3 P<0.05) o Liu S5
22 MHz B4R S XTBE IR B 2 B0 kR Ao 2 BEAT IR 5 , R BRIE R A
G0 48 R R KT A2 B S BT 0.365 mm , 12 Wiigs A
FESPES M 90.3% F1 87.7% , T HE #1248 CSA IR FERR T (&N
1.685 mm?, 12 Wr U FIVRE 5% 43 301 4 64.5% F182.2% , H AR 4:
B KT 72 19 ROC M 26 T ALK F CSA. x5 ik &
CSA I SR E /N FRE AR 58, 4307 D B v B 2 B AR I IR
fiff AR AT SRR Sk, 43 FR R AN, N BEMESR X o> #r & i R
Kang 2558 T DPN 35 (0 22 R4 2 76 AS RIS A7 48 75 R AE
&3 DPN 835 (4 HER 0 28 JHE B Sk 2K F HE B 28 i 8 0 ik B
TP BOKEIE i g A 0 KO B R BER M2, DL R SR e Al
IR 221 CSA 34 58 25 15 1 1E % X IR 41 (3% P<0.05) , i BH
DPN ANMH B R R0 8 b 5 % R a2, th BN S SZ K0
FIRIZE , HHHCUESE DPN 2 M2 M RIB MR AR . MR B ) AR
FEIE AN, BB L A AE SN B LA AE , 5 Zhang S5O HFT
RIAENAE IS ROl 2848 55 VR LE 0 Al BV IR AR AL, ph 22 T 45
5 Z B RIEMZ8—8 . BRIBMBEEHF" MR R ER,

VB BAL: 150086  FAZRIETH , I R T BE A B i 28 11 DR = 2 e £ B Ak I Ak 7 )

i HAERE B 4L, Email : hrbzhoux]@163.com



I PR 7 227 2435 2019 4F 4 H 5521 55 438 J Clin Ultrasound in Med, April 2019, Vol.21,No.4 . 280 -

DPN £ 35 JHe S JHEAsh 245 400 1 JHE 5 ol 2 o o R A0 11 18 ol
LT oy B 2 A B [T P Dl A 7 P L

RO A

AR PN R B 2 R R B B R S AR R 2
JE H 2 o 28 A B8 IR A 5 TR by 0 0 I 2 B i)™ AR
PR ST TR R 2 . 4R H TG T DPN B il 22 AR ML A5
AT BN MAE & 2 /0 5 DPN 1™ E AR E R A
KM TCEEIE . PN FHE 0 T CDFI & S8 bR DPN
AR IR 22 N PR B 1 T R R LR AR S B PR AN B DPN 4
AR B B 2H 12 o 28 Y B sl R 2 TR R AR L AH 25 R RS
SRS, W D DR AT AR AR PR B4 b T LA RO K
SR 2 AR SRS L 3 e 3 (E RS ol T A W I 1
W2 SRR SR s b AR S — i
Hh & BUE DR DPN 2L R85 AR 23 I vt 28 D9 38 K Sl i 3% T
TR HFAR S BRI AR DPN LA 51 5 1 v e 2 s
PR MFAF S, X BRALE i 2K WL i 3 55

= JH A SRR RS

R M AR R — T 5 2H 2 s g R R AR ROR | AR
KAZFARTENUE T5 T TR BRI . AW R Pt
YA 7K 2 T BOR 28 N TR R (2 R R, o — 2D 3k
T A Wi s B i i /b o PRI, 17 T P R AR AR X A 22
T B R4 T PPAl B — 2 nI AT, i A T DPIN RS 25 (19 6 7 ik
JAGHAR EEATFELLT 35

1. AE S 3P A% (strain elastography, SE) : Miyamoto %51
T T B SR B AE F B IE T R 28 1) S 1 AR S T IR A
TEH O B B, L R T Pl 28 (0 48 P A R CSA 2 WIS
CRAMERIMERG R . A TR S S A IR PR K
B A Rl 22 ) B B X AR 231 (P<0.05) , Fukeashi 451 75
AT FE A BE Al F N SE B AR XA R 28 38 R A 2 R B AT T
VAR, B 2 7 i PR B T S AR ARG, B 2 Bl
X W AE IR A F1 DPN S35 1 Ph 22 DI RE 55 16 % B2 —#F
(HHCAE B C 22 2 T U, DB b 2 0l Y A R R T 22
PHLR R, DR O 00 ] R g 2 M A B F D994 DPN

2. B Y] % 3 M i A% (shear wave elastography, SWE) : A #ff
FEHNF SWE 2 1 WAl 2505 IE A8 & I rh il 2R i R, 45 2R
SR A R AR R (EDBR R o Dikicd SEPOBS B, IR
9o B DPIN ZH R85 (1% ft 2 R 38 650 1 5 ) B 2L RO R A £ DPN
W FEW R, 2R A SRR L () P<0.05) , Y EWHE N
51.05 kPa i Xof WY Ji] ol o 22 A7 T0 0 742 09 458 e P R LI P 23 )
o 85% F190%. BEPRIF A DPN L1 FE A (1 4 2 5 1 3 %F
AL 0 35 9 1 (P<0.05) , SR Ao 2 L A TG e CSA 1AV
S LE 0 HR 2R S M PR AN DPN 41, 1 SWE 11912 I i

3. 75 ik b 5 00 A e AERY R S ik a2 2 4 i b
(virtual touch quantification, VTQ) 4% AR Fl 75 fih 12 2 20 A5 22 =
(virtual touch tissue imaging quantification, VTIQ) 4% 7K X 2 % i
PR B B IR A TRIF ST, e R 2 AU RS £ DPN 4 A8 4 1Y
BT T BE 2B B DPN ZH A1 IE X IR 28 3 i (3 P<0.05) .
iR EAR X DPN 8912 Wi (28w, (2 VTIQ B AR B2 1K

WAEAE T VTQ A, JE K AT REJE Y e fh 22 i B i 1 VTQ 47
AT 4 Fre R AL K B SWV S5 R TCEE R, TS R T
VTQ HEARIS Wil i 2 22 U E S 57k

NG B

DPN S Ml PR 6 UL A48 P R 2 — , A e e LA ] i
B0 R N 2 S EOBULG , R LY W 2 R, B AT
I7 X HE G 7 1 A Jie B AT R S S0 DPN Y2 W B AT
FEH HE B AR TS, W MURE AR A Al A S 1500 2 R DPN
B35 W B A AT AR By o SR H TG T8 A 7E DPN H i
FLR D S IR B AT 2 M BF ST REEA i, O DPN (912
Wi S A M (E A5 S

% 3k

[1] Sobhani S, Asayesh H,Sharifi F, et al. Prevalence of diabetic peripheral
neuropathy in Iran : a systematic review and meta—analysis [ J | .
J Diabetes Metab Disorders,2014,13(1):97.

[2]  Papanas N, Giassakis G, Papatheodorou K, et al. Sensitivity and
specificity of a new indicator test (Neuropad) for the diagnosis of
peripheral neuropathy in type 2 diabetes patients: a comparison with
clinical examination and nerve conduction study [J]. ] Diabetes
Complications,2007,21(6) :353-358.

[3] Suk JI, Walker FO, Cartwright MS. Ultrasonography of peripheral
nerves| J ].Curr Neurol Neurosci Rep,2013,13(2):328.

[4] LiuF,ZhuJ,Wei M, et al.Preliminary evaluation of the sural nerve
using 22—MHz ultrasound: a new approach for evaluation of diabetic
cutaneous neurupathy[.]] .Plos One,2012,7(4):2010-2026.

[5] Cartwright MS, Passmore LV, Yoon JS, et al. Cross—sectional area
reference values for nerve ultrasonography [J].Muscle Nerve, 2008,
37(5):566-571.

[6] Kang S, Kim SH, Yang SN, et al.Sonographic features of peripheral
nerves at multiple sites in patients with diabetic polyneuropathy [ J].
] Diabet Complic,2015,30(3) :518-523.

(7] BRSO, o/ XK . AU P X6 2 TRDHE DR J) 2 22 18 35 T
AR IR AR L) . i AR 7 P77, 2018, 20(8) : 564-566.

(8]  FNAME, EHAIE .2 TUMH R B il Bl Bl 2 B JIE o 22 R R P R A [ .
o B2 2 A5 2 4k, 2014,30(10) : 781783,

[9] Singh K, Gupta K, Kaur S. High resolution ultrasonography of the
tibial nerve in diabetic peripheral neuropathy[J].J Ultrasonography,
2017,17(71) :246-252.

[10] Zhang L, Yanbing YU, Lin P, et al. Microsurgical decompression of
median nerves for the treatment of diabetic peripheral neuropathy of
upper limbs[ J |.Chin J Neurosurgl Dis Res,2009,8(5) :453-455.

(11] FRAE , WROW R 75 2 W DR Jo] i 2 22 (0 ). o [ B2 22 5 R
$7R,2011,27(5):1035-1038.

[12] Joy V, Therimadasamy AK, Chan YC, et al. Combined Doppler and
B-mode sonography in carpal tunnel syndrome [J].J Neurol Sci,
2011,308(1):16 - 20.

[13] El Boghdady NA, Badr GA. Evaluation of oxidative stress markers
and vascular risk factors in patients with diabetic peripheral
neuropathy[ J].Cell Biochem Funct,2012,30(4) :328-334.

[14] N, EHEEE .2 TOME IR P I BB 20 8 A0 R AR IE P 22
AR AR L) . o R PR 28R, 2011, 27(12) : 1126-1127.



+ 290 -

I G B 75 I 2 435 2019 4F 4 45 21 45565 4 31

J Clin Ultrasound in Med,April 2019,Vol.21,No.4

(15] B2l , 00 A DR T M4 IR 0 Fr) S A LA KRG Jd T e 2
AR IE R LT ] B4 2RI, 2013,19(3) 1 513-515.

[16] Miyamoto H, Halpern EJ, Kastlunger M, et al. Carpal tunnel
syndrome: diagnosis by means of median nerve elasticity—improved
diagnostic accuracy of us with sonoelastography|[ J |.Radiology, 2014,
270(2):481-486.

[17] Chen RJ, Lin CC, Ju MS.In situ biomechanical properties of normal
and diabetic nerves: an efficient quasi-linear viscoelastic approach
[J1.J Biomechanics,2010,43(6):1118-1124.

[18] Fukashi I, Miki T, Rie K, et al.Elasticity of the tibial nerve assessed
by sonoelastography was reduced before the development of
neuropathy and further deterioration associated with the severity of

neuropathy in patients with type 2 diabetes| J].J Diabet Invest,2016,

7(3):404-412.

[19] Kantarci F, Ustabasioglu FE, Delil S, et al. Median nerve stiffness
measurement by shear wave elastography: a potential sonographic
method in the diagnosis of carpal tunnel syndrome [J]. Eur Radiol,
2013,24(2) :434-440.

[20] Dikici AS, Ustabasioglu FE, Delil S, et al. Evaluation of the tibial
nerve with shear-wave elastography: a potential sonographic method
for the diagnosis of diabetic peripheral neuropathy [J]. Radiology,
2016,282(2) :494-501.

[21] J & JH WAL, B4R 7, A R S RGO A 2 OB RS 28 18
b 225 A8 4 A (EL LD T i PR 75 B2 2 2% 3, 2018, 47 (11)
163-167.

(Wieké F 11 :2018-09-20)

- IR FRE -

Ultrasonic diagnosis of one testicular rupture with contralateral testicular
dislocation: a case report

BRI —M 2R RS F XM= FRE AL 1 5]

[FEXS S ]R445.1 [xak#RiRED] B

BEP 384 NEMBUAEARREL S 2 &0 4 bR B
Wis. MRE KA IR, B Rk SR 2T, ful s B 5, 22 M e v
X fish Fe— i e, K /NEY 6.0 emx3.0 em, A TG B0, FH, [ UFTCK
S B A AR R R A 1.5 em, 7 B 22
P E2 LK /NZ) 3.9 emx2.8 emX2.6 em, FE AR I, 52 i 1] 75 A
Y57 ; COFI/R H P9 AT K AR AR 5, 8] Bl o] DL AS 00003
T X, S AUAT 5 AT U — 66 B R 349 I [l s A e, K
2 6.6 cmx4.8 cmx4.3 cm, 552 L5 FEH s CDFLR H P R K
ML A5 (1) 5 200 B2 P oA I 52 AU B S [l s ) 459 8 1 T
VAKX, 2R B8 X B W —A ke, K/NEY 6.7 emx2.7 emx 1.5 cm,
NG BRSPS Il 5 SIS K Rl A
&L, CDFT T H N TR K /D VF A5 =, B R 5 Oz 3l , ik
Bifi 232 Bl 45 1k BSUR A I B nl g AN s o (1B 2) o B 7 32
7 OA I 520 X5 8, 4560 50 2% TR S AL T SR [T 4% Y
I fi s @72 52 FU A s @B BERE K I . BE S T AN AT F AR
BIEp g Bl U 1 8

Wt S BRI, Z B NMERR RS KA, 52 U4
P AT 53 2R SE UG SRS | SR LB | S AT O 445 4 b
FeH P SRS R R WL, SR LI A TR SR I
HEEIIEAS B RE  FRHEAEE AL A, B2 AR
T 7 DXRIEE AR 2 AL Il 75 JRI i s O vl LY TG [l 7 X

PR HAL:036301 P AT M T d S L M 425 T—-E R B N L

T4

B FREDRA S B2 7 5 2 A 0 S AU A5 3

(R-TS: AT Fiskm i) JEBEA X (LTS : 22 2 H)
AN i ] A A R L A S AL A R R BN B
Wus g, WA RO SN O A ZUA W — 5 1E R S LR
PSSR, R 5 S . ARG E ZIMAIE  SEILEE
2 R BAE , A A S ALTE AN 3 AR R B R I, 2 0058 T 2
5+ i R SR A T A PN, S8 3 ] R 4 A O i i, A A
SE LA I R A S e [R5 T 4 1) PRE ) X 7 SR A A 41
o A AT B S s SR U R AL, S I IR B HE T 12
PRAL T AR

S 3k

(1] JHKE 3875 A B2 M].6 iR . 65T Rl A Sclik s it
2003:1169-1170.
(Yicf H 193 :2018-06-20)



