Journal of Clinical Personalized Medicine Ifi/R/M%{LEE2E, 2025, 4(3), 149-154 Hans XM
Published Online June 2025 in Hans. https://www.hanspub.org/journal/jcom
https://doi.org/10.12677/jcpm.2025.43327

[

SE AR AT SH EERERTEPHIRS
fRE

BAH, TER

HRER KRS B AR, R

Wk H . 20254F4 290 FHER: 202545 H21H; & T HM: 20254F6 HaH

HE

J& Bl ##4:5%7F (Peripheral Neuropathy, PN) & —% LM E RGEMR, BEHEHXB ibRE#REE R
HE., SMEFEAEESHR. L. ERENE, CEPNRHEBSE F ZNH. 2XHERT 4
A, 2EHRER. EBUIILRERE . BERE KEEEYSEAREPNTHNHASEHNE, BT AR
FTHENSRESERAE, HRERRKRTH, RHEEHELBREIEES N THBEE RS
HetE, SEIIPNE R FBUEALE R,

XK ia
mAEE, FAEMSRE, BMOERE, BERE

Current Status and Prospects of
High-Frequency Ultrasound in the
Diagnosis of Peripheral Neuropathy

Lingli Qi, Zhigang Wang"
Department of Ultrasound, The Second Affiliated Hospital of Chongging Medical University, Chongqing

Received: Apr. 29", 2025; accepted: May 21%, 2025; published: Jun. 4th, 2025

Abstract

Peripheral neuropathy (PN) is a common neurological disorder, and early diagnosis is crucial for
preventing disease progression. High-frequency ultrasound, with its high resolution, non-invasiveness,
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and convenience, has been widely used as an auxiliary tool in the diagnosis of PN. This review sum-
marizes the application and diagnostic value of various high-frequency ultrasound techniques in
PN, including two-dimensional ultrasound, Doppler imaging, superb microvascular imaging, elas-
tography, and contrast-enhanced ultrasound. The sensitivity and applicability of different methods
are compared, and future directions are discussed. The paper proposes integrating standardized
image databases with artificial intelligence algorithms to improve diagnostic accuracy and facilitate
intelligent, precise early detection of PN.
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1. 5|8

JE [l #1228 9% 7% (Peripheral Neuropathy, PN) 28 i FEl#1 2 R 800K, SEMA DR R w . &
BEARMIRE, HRE mAGE S BTt ZH TR B SR RIZE . 5 MR M, & sE A
M8 SCRT R PR, oA, TTEER A A, e E UL T BN A2 I EAT B . R ST
I OL . AN SHEBHLN R R, ERAEEREME T BA L0 IS, feviln Rz W s
AR e, B RIFHIIGIRTE 32 S AT 1] [2]. Blsihs & 77 A [F 0T PN
PG ESEHATLRR, HX HBH AW NS R REHE—RE.

2. B4R

TEH JE R A 28 7 P AR B E AU TH R IO AT HEB I 2% ZORAK [ A5 0, LR mT AL w3 Bl 7 ol e 9 B s
TEREVI TR A 30 g s R T, B el P58 3] 24 8 BBl h 48 th DU AR, fPe AR P
DRAHEARN, HNICHETFZFZFUESL T R A BRiE. ZRSE[41%F 49 19l o i 4% A fiF 23 XU
EALIE R N IR R  [BIFE . SRR K AN HEAT TOEIL, RIS AL, B LR AR
FOAER R KGR, BTG OR, AR, PN AR R AR [ ORI, IR R A ) T e SR A A
Bl Kun Wang 555K LIS 48 )2 FE (P = 0.043) RIS B AP = 0.030) /2 K8 R I J&] il 1 295 45 (DPN) 1) & [
2, DPN 3 (12 b 8 MR T AR AN 5 K JE K T En BRI h 2 55 % DPN AR iR ph S B AT
N S T 52 5 DPN &,

3. ZE¥ER
3.1. HEZEHEE (Color Doppler flow imaging, CDFI)

SR A PR AMERIA 2 AR EAR BSOS R H AT O SEERIE IS 1t K i [6] 2 B0k
2N I 2 . Mallouhi %5 [ 785 F-WF 78 1 i 25 & 1iE (carpal tunnel syndrome, CTS)H £ LS, A A4
SN SR AE R 2 W CTS BIFTA 7 A 2 b o A v 28 B =y (PR IE . DAPHNEW Z5[81%F 161 &l AR
SR R R A ZE 5 28 (ulnar neuropathy at the elbow, UNE)R SR A1 70 42 {8 FEXT HE 2 15 5t i#4T 7 CDFI 4
#, X CDFI SR Kis MG OL T, WA PDIRIEAC i & fE 137 ##hi2 UNE EE+, 21
AN(15%)ZBL T #1287 (intraneural vascularization detected by ultrasonography, IVUS); 7E 70 44 {d 5 Xt
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LR F, 70 ANKBLT IVUS (P=0.001), 257 HATGH 8 L. Muhammed 5[9]HWT 7T [FIAE A B
ELRGIERBE BB 7 IVUS, T AR IEh MR ML, Z/EE RN 7 RRRR S, MEE
HALRR XU B L T WIS S 2, XA RE S R B A O S P RO R

3.2. BRUMAAL % (Superb microvasular imaging, SMI)

SMI & — PRI 5 75 AR B, 385 SR B 22 4 3 A5y, T s U3l o 3 25 b 00 G o, 7 3k
FERUIM T, it % CDFI 5% PDI % 5 k6l H f 7 7 FE BRI Ui . 2 DU e R W, SigRisz ik
AL, AR AR B A N L S FE T E[10] [11]. AL ZE[12]4 ] SMI A1 PDI 34 CTS i 1E
PRI MIPHZ N IR, 45 FRIMBEE CTS M EH L3N, WsE] SMI A1 PDI V4330, Jf HAEVPl CTS
B ER A M E DL, SMI E PDI UK. X5 Endo T %5[13]115L 50 4518 — 5.

4. BEHM & (Ultrasound Elastography, USE)

HATAF USE HAR WM & FHE RT3 1) NBRE: a. #PERNASRIZ(SE); b, HiES
fik i A% (ARFI Imaging); 2) BYUIMR A% : a. —HEBES SR Z(1D-TE); b. ABIYIE I R AR (pPSWE);
c. T HEBTYI s A% (2D-SWE) [14]. H:H SE. ARFIImaging. pSWE 5 2D-SWE [15]C.4 S25iIF sz n]
T4 B2 i PN

4.1. SN AERIGR(SE)

SE i Fah s AR B NN, 7, ZN ) BANAT AL, (HAEE RIS AR N ) o, THE A RS
B E, MMM 25 . Fukashi Ishibashi Z5[ 161355 1 198 4 2 TUHHERIE Bg A 29 4448 et RS
i, @ EE TR R IR 2R e e s e G, S5 AR IS X IEZHAREL, 4F DPN ) 11 244 R jw
B AR I (P < 0.001)F£1K(0.76~0.023), 7E #0229 A8 13 Jig Jg i3t — P B#41.(0.655~0.014 % 0.414~0.018).
DAIE S22 0.558 VR NS Wt i R (1 FHE, BURME S HRE R 7108 86%. 69.6%.

4.2. FEEREHBOHRR(ARFI Imaging)

AFRI [FIFFEH NAE A, 5 SE AR TEAS 2 A sp AN AT T 7, ) FH SR A 78 I ok
FEAEBTYNEAT RS, TH AL, SRR, BRIk 45 SE 28fil. Harun Arslan Z5[17]f#
F ARFI X CTS H# KA HExf IR IE rpop 2 A8 B2 EAT I, 25 SO CTS B I IE rh A 20 R 8F W0 35 1y
TXPRR4L, DL ARFI 1 3.250 m/s ENIGFHE, BUBME. Resete BHPETRIAE 991 T (e A v 14 25 )
N 81%-. 82%- 95.1%- 50%F1 82%.

ARFI ) 75 fikii2 2H 21 1A% A1 5E & (virtual touch tissue imaging quantification, VTIQ) & — 5 A Jcidk 1)
SRR AR EE A, AT DA RIS 2 2R FE AT 5 P 5 08 2 9FAl . Chen Zhang Z5[ 18] SEERUESE VTIQ A4 Bl
2 CTS, LLVTIS 9 3.0 m/s E NI FHE, BUBME. FemtE. BRI . o 1 Fo0m (e A v o ik 43 331 A
83.3%, 91.3%, 93.8%, 77.8%f1 86.4%. ZhenHan Lai Z£[19][FIF [ T il i 5 VTIQ, fibfs
R R 75 R VTIQ $ AR BT F T-9FAl CTS. mliii il Tz BERE FE CTS. X TR CTS, 456
EAIGER 7 AN VTIQ A B T Rz e

4.3. RV R IR (PSWE)

pSWE KA+ ARFI, XHIFEFHLNIFEAR G IABIME, M, ARFI =R 0 At 75 68 1
W ISR AR B U3 o I T BT IOR T  R BT DD R P, X ST AT E R R, O KR E,
DLARAE T2 2480 () 52 Bl . Mei Wei 252014 31 DPN 3% J2E DPN () 11 788 R HR 5 ) i 2 i i

DOI: 10.12677/jcpm.2025.43327 151 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2025.43327

AR, SN

B S = T R R AL, A5 DPN [ pSWE Il FHE N 2.60 m/s; fEiZIGFE R, REBUEN 63.33%, Rtk
N 92.50%-

4.4. YIRS AR & (2D-SWE)

2D-SWE i FH 2 A S AR X el APz 2 (1 07 AT I &, TR T — /M T BT (8 U1 e, A vr
SEE W AEBY DI, DA R B YIRS IR R B, AT B . Xuan Li 2821581 5% 1L
WIEE ANA ST TIRFC, AATIREE T 40 4 CKDS #1835 2 v R 351 A Bl 4% (UPN) 4 (n = 25) FTE
UPN #(n=15), i&4HZE T 16 @R IEE . X IR & k4T — 4k 5 ke 4 F H 2D-SWE Wl & R0 & 11
[CBLR, RS RRIBMAENLEL R, AR, FMBIBE Az mEaREER, =42 HEH
(22 5 B i it 2478 (P <0.05). LARMIZ E {1 48.35 kPa /F Jyllf Al BUsbE . Bk PR T e An
B TUAE 20 531 86.0%- 84.0%-+ 81.1%F1 88.1%, &AM &M EIn S E, 75 UPN izl A
REEIZWIRZ . Bingtian Dong %5[22]%F DPN E# IR # 4 (1) SWE #47 Till&, HE T SWE 7£ DPN 2
TR

5. @BE1ER(Contrast-enhanced Ultrasound, CEUS)

R P I R R R A S R [l e a0k, BB AR SR IS W0 o M BUBE AR R R . X
AR LATE VI b o 2 B A S it o, B AT E N 2 A YR 2 B IESE CEUS Rl BoR 2 i
M4 B2l PN [23]-[27]. FREBSE28]ME T AL B P& B A% AR f5 AP 28 i L m #EvE, K3 PDI X
RE RN &0 5 SE I iS5, 1 CEUS Rl R R e 2k AT & i m it o, X6 B T iif
PRV A S B A DUIE I V69T 7 %R -

6. RKRE

A, PN KW IR AR A BUR A R ARSI 2R 00 4 17 A ARRAC S T 25 18 LN T S 77 170 «

— IR 5N TR GEADRIR LR G, I8 REA R 2, IR 2 ST 3R T 75
PR IR A R TR 2, 3215 PN RIS R . 1207 I R SE LT 2 MR R AR, B2
O R B R EERE S E AL, DR B AR RZ AL RE IR HRF I RE T
M2 AR IR € IR S SRR, I U 22 R4 S50 R IHLHI I 2%, DURS HESR U 28 (1 folt /N 45 R R A5
o, BT T AL A EII RS, SCHUGBELL PN RG] 108 RETR 7R 5 XA 70 92, AT a2l
AR 2R, ST — Btk AVBRLE D SigRTEbR . BE BN R RS, TR
FREREAS VS WIHESE, 1T S I P R AR RORS HE R 2 4K

T PR R EOR, BN S HAE RS SMI B RRESRERT G, DR R AT
SAE A R T fE

= Ky PN SRVt bR e, HESE AR A AT, SRTT S — BRI B .
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