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Diagnostic value of musculoskeletal ultrasound in different degrees of
carpal tunnel syndrome

DONG Huiqin,ZHANG Yumin, WANG Yang, LI Sushu
Department of Ultrasound Imaging, Huangshi Hospital of Traditional Chinese Medicine , Hubei 435000, China

ABSTRACT Objective To measure the ultrasound parameters of median nerve (MN) by musculoskeletal ultrasound,
and to explore its diagnostic value for different degrees of carpal tunnel syndrome (CTS).Methods A total of 52 clinically
diagnosed CTS patients (CTS group) in our hospital were selected and divided into mild group (13 cases) , moderate group
(24 cases) , and severe group (15 cases) according to the nerve conduction test results. Additionally, 39 healthy individuals who
underwent physical examinations during the same period were selected as the normal group.Musculoskeletal ultrasound was
used to measure the horizontal transverse diameter and anterior posterior diameter of the MN hook bone, neural flainess ratio
(FR) , the horizontal cross—sectional area of the pea bone (CSA1) , the horizontal cross—sectional area of the proximal end of the
forearm pronator muscle (CSA2) , the difference and ratio between CSA1 and CSA2 (ACSA, R-CSA) were calculated. Nerve
conduction test was performed to obtain the sensory nerve conduction velocity (SCV ), MN distal motor latency (DML) , and distal
compound muscle action potential (CMAP).The differences of the above examination results among the groups were compared.

The correlation between ultrasound parameters of MN and nerve conduction test results were analyzed.Receiver operating
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characteristic (ROC) curve was drawn to analyze the diagnostic efficacy of ultrasound parameters of MN for different degrees of
CTS.Results There were significant differences in FR,CSA1,CSA2,ACSA,R-CSA and the proportion of abnormal blood flow
between the normal group and CTS group (all P<0.05).The FR,CSA1,ACSA,R-CSA and the proportion of abnormal blood flow
in the moderate group and severe group were increased compared with these in the mild group (all £<0.05).The CSA2 in the
severe group was increased compared with that in the mild group and the moderate group , while CSA2 in the moderate group was
decreased compared with that in the mild group (all P<0.05).The differences in SCV, DML and CAMP among the groups were
statistically significant (all P<0.05).The DML in the mild group and the moderate group was higher than that in the normal and
severe groups (all P<0.05).The CMAP in the mild, moderate, and severe groups was lower than in the normal group (all P<0.05).
Correlation analysis showed that CSA1 was highly negatively correlated with SCV and CMAP, and ACSA, R-CSA were highly
negatively correlated with SCV (r=-0.797,-0.615,-0.717,-0.658 , all P<0.001).ROC curve analysis showed that the area under
the curve (AUC) of CSA1,ACSA,and R—CSA in diagnosing moderate amd severe CTS were higher than 0.70(all P<0.05) , while
the AUC of CSAL1 in diagnosing severe CTS, and ACSA and R-CSA in diagnosing moderate CTS were all 0.917 and were the

highest. Conclusion

CSA1, ACSA and R-CSA can accurately diagnose different degrees of CTS and can be used as reliable

parameters for grading the severity of CTS with good clinical diagnostic value.

KEY WORDS Ultrasonography , musculoskeletal ; Median nerve ; Carpal tunnel syndrome ; Nerve conduction

Wi & 45 A 1E ( carpal tunnel syndrome, CTS)Z&mhT
1E P #128 (median nerve, MN) 75 i 5 P B[R] | RR4E
PESZ 3R RS R AR T35 AR 5, J2 5 UL
28RBS L ol R AE IR 7E R 1) B0 = 380 2. 3%
JUEH AT IR AN X T ) R B LR A
A RERP SR BN H B HUEY S BEAE CTS A2 W7 £ 24K
SEI L MR K A LR 245 R A, AT T R4S MN
BT REARAS , (H TCTE B 7S Ja) BB A 391 OC R AR R
B AFTE— € 1Y Ry FRAE o JULE B A5 AT ¢ MN IR 285
U e AR Fe B AT, {ELXT A 28 P S Tl P el 2 e = Ak
Bro J T, ARS8 0 UL A SRR MN R 2
B, BTER VI HAEA R FEEE CTS Hh iy i2 W (8, Rl
RIS

BRE7TE

— BT X4

PEHL 2022 4F 1 A 22023 4F 12 A &K B & i 446 %
KA BRI2 1 CTS B35 5291 (CTS 4) , o B3 13, %
39 ], 4F 4% 40~68 27, F-44(53.02+7.91) % 4K 5T i F5
B (BMI) 19.00~25.35 kg/m?, 1 (21.42+1.72) kg/m?;
2o B 19 491, A 00 5 33 4] AR 2 H ~24F . 4
AFRHE : OMN SZHC XA 342 T4 UK &9
e AR, BLAE 57 5 s A ., A4 R A0 PR L EE
45 ; QAL KA I N CTS; @RBEL A 78 A S A
A W75 QIS MR, I R 7R 88 . HEBRBRE : ORE
AT At v X e 2 55 L 25 2 s 5 i A8 45 A A
TERR 0 57 QWA TR AR A IFHERIAE |

FHCBR R 9 288 XT3 i L At 45 4 4 20 9 05 45
O RIS ZLI I Lo, 53 % [ 30 £t B (R A6 25 39 i)
RIEH AL, Horh 5 134, 4 26 ], 4F S 38~70 %7, F
(49.80+11.08) % , BMI 18.03~32.05 kg/m?, -] (24.08+
3.35) kg/m?; M HE H A 2 D 34T Bl AL A8 JBCAE ) o f91) , A
334, AMWFFE 23R B B2 A A0 PR 03 54U Tl 2
WHE BB RE A

= ARSI

1. B KA 81 GE Logiq E9 % (8 23 Wl /2
WS, TIL 2R MRSk, M5 11 MHz 5 1528 LB 7 A
et o ZARE WAL, 785 2 R W 2, 20 10
Y€ O e e SRRV i R | I 7SR ) D
ol 4 7 0 B K OF MIN R AR RN IS AR T
B 5015 42 FU AR R A 0 2 S 3R (FR) 5 e FH I
05 43 90 T e g 56 5 0 R K S MIN e A v AR (CSAT)
AT T 10 77 LA 00 35 7K SF- MIN A 8 T AR (CSA2) , IF
T3 2 19 2% {1 (CSA1-CSA2, ACSA) Fl LB (CSA2/
CSA1,R-CSA) ; fig it 223 $ WL Z MIN P 340 1L 37 155 4
AR 2 UL E ARSI S S e .
TR AT Fh 7] — = A B 7R R W S A, T SO R
D 3 R B Y

2. PR AR R A« H () — R AR T UL H PTG £
fifi 1 25 5 NATUS 2 D e LA ST MIN TR i 28
Ry o Z 25°C, Z0E TR R T BOFEMZ , J2
JRIRJE 31°CLA 1o 2 BRCWLHL 2 B 51 DR B2 A ) v
FH AR AE g 2 AL SR A5 R4 DIE R , MN iz
SR S AR (DML) <4 ms, 1835 52 4 WL S 7 H A7



- 764 - Il PR AR S S22k iR 2024 4F 9 A58 26 84593 J Clin Ultrasound in Med , September 2024, Vol.26,No.9

(CMAP) =6 WV, Bt ph 2845 3 B (SCV) 245 m/s;
Q2 JE CTS,DML<4 ms,CMAP % IE=6 wV,SCV<45 m/s;

R PLRE R
ik AN

@1HE CTS, DMI24 ms, CMAP =6 1V, SCV<45 m/s; ARy T P
@EE CTS,DML>5 ms,CMAPJBZf]]§<6 MV,SCV<3O m/so CTS#H(52) 53.02+7.91 13/39 19 33 21.42+1.72
Z'gb}l:% 52 ’fﬁu CTS }%‘ %ﬁ%%géﬂ 13 ’WH ) ‘:F]Eéﬂ 24 /&U . IEH41(39) 49.80+11.08 13/26 6 33 24.08+3.35
Z/)(?{E 1.527 0.758 5.005 4.472
E:J;—Eizﬁ 15 {ﬁﬂ °© PiH 0.132 0.384 0.025 <0.001

3. — MR R I A ) o 0 D WO T A A2 i
() — B GERE AL AR AR B G 51 BMT 45

= Gt ab

i FH SPSS 26.0 e i1, 1 i B8k ves R,
220 LR B R 3R T 22500, P A LR FH o G
THECSE R U R R R ARG o A OG4BT
K FH Spearman #H J¢ 1 43 H17 , r 8>0.6~0.8 & BH & i
FHIE 1 h20.4~0.6 F B FEAH G, r 2 0.2~0.4 R WK
JERG . 2l 2 H TAERHE (ROC) 1th Ze 43t i 75
SZHOS AR EE CTS 2 Wi 3L RE . P<0.05 25 547
Gt L

# =X

— CTSH1 5 IF % 4l — Mookt 3%

CTS 215 1F 5 A A )31 7 BMI LU A 22 5 34 ¢
TH B (33 P<0.05) A PRI e 22 R34 o g it

AU R A A R R

1EH 4 32184 MN Bi 5 8 K F
TR TR T LS 0] g 7K V- o iy 22
FEMGIRIE | by it [ 75 45 22 114 i P ofR
gER (1) 5 CTS 4 H 3 81 515 /K
MN 3% J5 75 Ji , 15 5 0 90 R 45 ¥4 B
IR S i 3 T [ B ORT. N N
ACSA .R-CSA .FR ¥JZ s, v |
o3 2 AR P b B R B S, Y

BMI: {A it 45 4

R R (AN L 2 7 N (TN N I |
CSA1,CSA2 ACSA .R-CSA FR L3 5% o5 b oA 22
SEE G X (3 P<0.001) 5 H L F 4 CSAL,
ACSA \R-CSA FR L3t 5 5 7 bS48 R 2 3G, 22
S Bt X (3 P<0.05) ; B RE4H CSA2 B0 %
FEL G, v B4 CSA2 R A IAIC, 22 S+ A 4e it
220 (¥ P<0.05) . LA 2 Al 2~4,

= WA TR A G R

%21 SCV . DML ,CMAP % 1 3 22 S 356 Ge 2%
B (¥ P<0.001), 2 rPEEL DML T 1E & 41 F e B
5% b AL CMAP I IRIEFIE R 4, 2 5 3H
SiiterE X (HP<0.05), W2,

Vq AHICE ST

CSA1 5 SCV.CMAP i fif , ACSA . R-CSA 5 SCV
T4 5L v B AR 26 (#) P<0.001) 5 CSA2 5 SCV, ACSA .

A B E K 5 B WEE ERT 7 WL M K S . CSAT SN 7 mm?, CSA2 7 6 mm?, ACSA A 1 mm?,
R-CSA 4 1.17,FR 4 2.2
Bl EEH—ZIAE (0,428 DL A

F2 BUHME MMEE FRAZR LR

- R A Mt R A g R
CSA1(mm?) CSA2(mm?) ACSA(mm?)  R-CSA FR MRS H (B])  SCV(m/s)  DML(ms)  CMAPJEIE (V)
IEHH(39)  7.64+1.58  5.80+1.18 1.85£1.21 1342025 2.500.41 0 62.10+4.43  3.00+0.20%% 8.79+1.47
RIEH(13)  11.15£7.03  7.23%0.58 3.9247.08  1.55+1.01  2.07+0.32 1 38.22+13.50 3.72+0.28 7.00+0.742
U (24)  17.1264.64° 7211117 9.91+4.90" 2.46+0.88" 2.20+0.24" 15" 32.58+9.73  5.65+1.29 7.09+1.242
FIEH(15)  26.13+4.86°  8.99+0.69%  17.14£5.19*  2.95+0.75° 3.61+0.83" 12" 27.33+0.28  1.770.71"* 2.05+1.96%
PIE 74.142 35.393 49.874 25.713 33.864 33.824 109.315 95.580 76.594
PIE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

SIEH A ILE, 2P<0.05; S5 EE L LHL , *P<0.05 5 5 P BE2H L4, #P<0.05, CSATL: 3 B 7K - 1F i Z R A 18 FH 5 CSA2 TR BE R 7 L 1) 3 7k
S TF s 2 T A 5 ACS A« B0 1 7T 5 1R I i FLSUE A s 7 T 1 o Ao 2 R T L0 22 (1 5 CSA « BB /K SF 5 iR e 1 WL ) i 7K - 1+
T REER TR HUAR s FR A 28 V-3 5 SCV B 2215 T340 s DML 2 1 1P 2038 Bl AU AR Y] s CMAP - S35 & A LA SV A o2



I R A RS B2 2 ik 2024 4E 9 A 55 26 85593 J Clin Ultrasound in Med , September 2024, Vol.26,No.9 - 765

e
gy

A WS RO 5 B TR JRE T LT 3 K o A B S KO s B HOR R LT 0 K P o A B SR KT 5 B R RE G LS I s K
CSA1 M 11 mm?,CSA2 5 6 mm?, ACSA A 5 mm?, LSA])’Z]IS mm?2, CSA2 & 8 mm?2, ACSA 5 10 mm?, (,SAI)‘ZI35 mm?2, CSA2 4 7 mm?, ACSA 428 mm?,

R-CSA J 1.83,FR 4y 2.43 R-CSA #2.25,FR J 2.87 R-CSA 5.00, FR %7 3.16
B2 REECTSH—RBE (.52 24Nl B3 PEECTSH B (&, 484 W 14P)IL B4 FECTSH - BE(L.51 4 Wifteh
i A B R EBYIIR= gt
R-CSA 5 CMAP I % , LA & FR 5 DML 3 & v i 67 ] R3 OMABHE WA SRAE S B
¥ (3 P<0.001), WLFE3, e scv DML CMAP J% i
B SEOAS R CTS 112 L//‘l*ﬁ)d( rfft Pl rfft Pl rffi P
IR M 4 A T 5 26 1 5 5 R i e CSAl ~0.797 <0.001  0.040 0709 -0.615 <0.001
L CSA2 ~0.593 <0.001 -0.127 0231 -0.417 <0.001
K jgi F 2R CSAL.ACSA R-CSA #A7 ROC HH%JM]\ ACSA ~0.717 <0.001  0.001 0991 -0.594 <0.001
I, 25 R i85 CSAT ACSA R-CSA 2" FEJE CTS [y R-CSA  -0.658 <0.001 0018 0865 -0.571 <0.001
M2 T A (AUC) #>0.70 (3 P<0.05) , H:rf CSAT 2 FR ~0.075 0482 0474 <0.001 -0.153  0.149
Wi B & CTS . ACSA Fll R-CSA 2 Wi b BE CTS i1 AUC % SCV + JHE M 224 S 3 F < DML« 11 H 2832 2 A s fR 19 s CMAP s
LN 0917, WK 4~6 FIES, AL A LA B A LA
F4 HAESHOTRIE CTS RYIZIKIAGE
SR AUC M 95% Al {F X [] RAgE TSR AL 0 WA PfH
CSAL 0.773(0.639~0.907) 0.923 0.564 0.487 8.0 mm? 0.003
ACSA 0.517(0.319~0.714) 0.385 0.769 0.154 3.0 mm? 0.857
R-CSA 0.405(0.203~0.607) 0.821 0.538 0.359 1.167 0310
AUC: i 2 i
RS WHESEO LI fE
SR AUC K H: 95% AT {5 X [a] R 5 YR FREL HWEE P
CSAL 0.913(0.774~1.000) 0917 0.923 0.840 13.0 mm? <0.001
ACSA 0.917(0.777~1.000) 0917 0.923 0.84 6.0 mm? <0.001
R-CSA 0.917(0.777~1.000) 0917 0.923 0.840 1.750 <0.001

AUC: ik F iR
Fzo6 HFESENEE CTS HiZWikihE

AR AUC B 95% T {7 X [1) RIPE 5 AIERL A Pl
CSAL 0.917(0.817~1.000) 0.933 0.875 0.808 19.6 mm? <0.001
ACSA 0.861(0.729~0.994) 0.800 0.958 0.758 14.1 mm? <0.001
R-CSA 0.728(0.566~0.890) 0.800 0.667 0.467 2.529 0.018

AUC: Hh£k T mf



- 766 - I PRAR A B2 2%k 2024 4 9 H 55 26 45 93] J Clin Ultrasound in Med , September 2024, Vol.26,No.9
1.0 1.0 1.0 — T
0.8 0.8 0.8 g

i 0.6+ ’ by 0.6 b 0.6
W o4f =2 W o.4f ) o4t )
A —csar —(CSAl T _csAl
02 /7 —AcsA 0.2 —ACSA 0.2 —ACSA
. —R-CSA —R-CSA —R-CSA
0.0 z 1 1 L 1 | 0.0 ’ 1 1 1 1 | 0.0 Z 1 1 1 1 |
00 02 04 06 08 1.0 00 02 04 06 08 1.0 00 02 04 06 08 1.0
155 ® 155 145 S ©

A B SEISWIEREE CTS B ROC MR B A 202 W BE CTS 19 ROC IR B ; C A S E02 W EH E CTS 1 ROC #h 4k &

&5
o

CTS 2 th T g 4 B 7wk N 5 38 22 1 A MIN 37
1M1 5| & 1 i 48 S E XU 32 sl Ml E 320 2 T Rk
T, I R F2 2L BA MIN 76 Jpi 4856 17 15 52 2148 i AL
IR 9] 1) Jg A o 3 ) O LR P 2 R e, b
2 i I AR T2 fef o 228 A S R o A 1
HET B 2K IR A A . B P CTS R
AT R 25 10 M B 28 AL KRR BN 2k A5 R ST IR
Jr B CTS B M ATFARIGYY , Ut R e i2
Wi AN [RIFRE CTS XHE Sl AR A48 IR YT T R B
HEE L, BRAIL W CTS 2K B R R ARAE | 7]
G AR PR A A5 T o, A A A i L R A
A 38 1 0 SR R S B AL T SR SR R B
WS € 2545, NN CTS R BE HEA T34, (H1% )7 HEFE
B M A =, A8 A B KA SRR IT ROTA
FE—E AR L PR T HORE KR H o Li F Jordan™ A K
IO FH AR 246 4 7 vk T LAVLER CTS H 2 MN A i )
A, JU LA MR A5 S5 R 5 T, Her MRT AT AR 418 g A
P ZE5#8) B2 MIN S AR X 15 HE1 T 1EAS B2 iR FERT K |
IR = NER (RS ok = N VN R R TN
B NEEHI A MN EAT, FE L AR A 0, S s A
MN [ CSA B B\ FR i ) o JEEFE 45 . 2016 4 & [
HRFE2E 22 (AAOS) KT CTS BB 46 #5 ' rh B
A VERIZWT CTS BUA 3 F B . Murciano Casas 55 ifF5¢
KL CTS B CSA(14 mm?) 7 T ARE(10 mm?) ,
Z5H G F 7 L (P<0.05) 5 H CTS #24 MN N I i
S I, FR N 3.5~4.0, UESE TR X CTS A2 Wi i
{8, ATV R CTS 439 1 e G A 07 ik .

H AT AR IZ W CTS e i FH 18 75 A A i 2 I
Wi B K MN 9 CSA™ JE R & MN 22 31K 1R J5 %35
o A 28 iR, 3R B B S, i BB S I MIN (14 T 25 2% 2

T ZEOS WA EEE CTS 9 ROC £ 4]

Ao N T IRANASFE B AR AR 22 5 AR5
i 7B 7K V- R R R JRE AT LT A0 i A SF- 0 1 MIN )
CSA, I 1t — 25150 5 118 o R 25 (A0 EL AL, 830
Bii 5 H 7K CSA L REE B2 Wil il R . ASBIF ST 45 21
UK, 4% 2H CSA1.CSA2 . ACSA .R—-CSA .FR . IfiL 7 5 %
e 2 S A G2 L (3 P<0.05) . HSIEW A
B BHE 2 R BN, CTS B & CSAT,ACSA  R-
CSA \FR YAJ3Z i 388 i , CTS 2 J B 5 00 7 S5 87 oy Hh ik
s Hirbh T 2H CSAT.ACSA . R-CSA . FR . IfiL 7 5
W7 SRR AR, 22 RIA SR L () P<
0.05) . HBkmHEHE FEV WL RANLL . Deeg % H
AR I AR WL EE 50 191] CTS 2 I IR O, 465 1
JNHLRE CTS S Iy S # 7 LW I = T B2 CTS
B ERWA G FE L (H P<0.05) . ABFITLs
SSHARML . A0 5D S 24 MIN 78 i A PN R 2 hn B
Ik S B0 20 A IR N i 28 SRR i 328 T ) 38 4 4 4
YR PR A p S SNBELT e A3 R i AR AL, Sk
MG , Bt 5B CTS B3 MN R A5 2088 k4%
fi R AR % T i % . W] CSA1,ACSA .R-CSA .FR,
ML GLY A e CTS FEFE (BB H . 3 A, ATt
FEGE R R, TR CSA2 IR R I N, T4
CSA2 B AW AR , 2 5 A it %3 X (¥ P<
0.05) . ZFHT IR AT BE Sy BMI 3ok i85 2 I 45 74 i s 20 21
e, H s WLy Bz 0 sk, 2 5 R i i o9 e
1, MN JE G0 2R A2 BHL L Bk 1t 25 9 5 1 BMT 341K
23l 1 s AR T A S AR N2 Ty, S B
FE 88 MIN K i
SCHRUHRE DML SE K 2 SCV s 18 212 W CTS 1Y
A KR, 2L SAGAT T SCV 8 e I B 214
PERBERZE 28 0 R P o 8™ s CMA P B MR/ N B
W RPUE B E . AR BR, 541 SCV . DML,
CMAP % i b A 22 5 34 G248 L (#4P<0.001) . fifi



I PRAR A 2 2% 2024 4 9 A 55 26 45 93] J Clin Ulirasound in Med , September 2024, Vol.26,No.9 - 767 -

& CTSRREINEE , SCV B Wi 12 ; 4% P B4 DML =
BRI AL R b E R AL CMAP PR I8 T 1E
WAL, EREGIFE L (3 P<0.05), 5 EN
WF T 45 S — B0, R bl 2 AL SR 2 0T LRy I R 32 4t
MN 5245 AR TG, XF CTS /- Pz Wi A S 238 o I IR
b VHEEE CTS 8 s g AL P W 55 44 ) A 22 LT
A LAT RO S DML 246 5, 3040 #h 2% S AG AF
SRS JC IR CTS TR, IR 75 ] R 5 61
BT AW 300 R 5| H R b 22
A W TE RN A G225 B, (0 S ] 00 B
WARRAESR . A AT I A L CTS iy 2 AR 3 22 DA
JBRRERE A, 21 MN I [R] 52 R 0, fil 2 40 i e 9 JREK
Jif R N R G, SR R BE  JE T S8 SCV

AW 58 A0 &P 43 B 45 R W, CSA1 5 SCv
CMAP i , ACSA \ R-CSA 5 SCV 4 5 17 FF 7 4H 56
(¥ P<0.001) ; CSA2 5 SCV, ACSA . R-CSA 5 CMAP
W, LA K FR 5 DMLY i 7R 56 (34 P<0.001) , 5
WRAF WL, B CSAT.ACSA R-CSA,
FREEAK , CTS 34 th MG M RE M 22, Bl R 101 T L
JUEE L P IR S S AT R VI G
FAN AWFFE H FR 5 DML 5 1 B A 5% (r=-0.474,
P<0.001), 5 SCV .CMAP I @ JoAH XA o 434 St el Al
AEN FROEEH K MN KR S RS A2 09 ELfE, i MN
BT — 2 SRR ARG B, IE 2 AF e 1R 22
REAEXTF FR BF R IR AEAE G o AR ST e B S
A 3 SRR 5 B R O BB R S5 CSA T ACSA |
R-CSA #17 ROC £ 43 7, 45 2R W 7~ CSA1.ACSA |
R-CSA 2 T & CTS A AUC #>0.70(34 P<0.05) ,
PR A5 SO0 AN R RE B CTS HAT 388 U 1912 BT i
{EL. 551k it ft FILE IR T I 5 25 1R AR AR o

ARG ) Je B« D32 38038 Yok U5 F 3L )2 = Bt
FEAR SN, BT A 45 5 n BeA7E7E — 8 477 s @A i
R AL R P R R At U AR A A R
AR ST ; OFANEE T35 B H R T AR R M
MN 75 SENE 5 A 5 w3 KA &, (7 9
REFT 2 gt — 2R

25 LTIk, MN 75 2 50 CSA1,ACSA \R-CSA fig

HERRIZ Wi AR R B2 CTS, Al A PEAS CTS 20 2 iy n] 5
28, BA BRI R AN E

S 30k

(1] F& X, sk, 45 A M s | /N0 I 2 I I Bty
PIIFIR T 0 AF Z2 A R L 1. o 1l R A 7 2 2% 35, 2020, 38(5)
614-617.

(2] 3w WU 2B 5 0 R A (M2 b At s AR T AR AR
#,2013:160.

(3] FEWH2E, AT, BRI i 5 SRty B AR AT T HE R [ ] I R
PR 24 5,2023,25(1) :54-57

(4] BRd, R0 A LA i AR Gy P iRy e () . A I P I
25FHY,2022,29(5):933-935

[5] Li ZM, Jordan BD. Carpal tunnel mechanics and its relevance to
carpal tunnel syndrome[ J |.Hum Mov Sci,2023,87(2) : 103044

[6] Raizman NM, Blazar PE.AAOS appropriate use criteria: management
of carpal tunnel syndrome[J].J Am Acad Orthop Surg,2018,26(6) :
131-133.

[7]  Murciano Casas MP, Rodriguez—Pifiero M, Jiménez Sarmiento AS,
et al. Evaluation of ultrasound as diagnostic tool in patients with
clinical features suggestive of carpal tunnel syndrome in comparison
to nerve conduction studies: study protocol for a diagnostic testing
study[ J ].PLoS One,2023,18(11):e0281221.

(8] EWSWE, Sy, FALAR . 2l 75 7E AT £7 B IR 12 A T R RIS 3k
JELT). A5 2005, 2021, 28(5) :591-594.

(9]  BkLEH , JifE, BN % GBS 22405 WA Si B Ik 8 Mt e AR T
SRS T LD ). o B B 276 4, 2023,20(2) : 97101,

[10] Deeg J, Miindel F, Loizides A, et al. Intraneural vascularity of the
median, ulnar and common peroneal nerve : microvascular ultrasound
and pathophysiological implications[ ] ]. Australas J Ultrasound Med
2023,26(3):175-183.

[11] ZEAT, 3T . AN RS I 12590 S5 0 Hh i 28028 3 38 3l AR 300 7 g
FLEahaiz Wi )] SR AR B2 40K, 2021, 28 (4)
201-204.

(12] B2, BSR4 i e . Ph 22 LA P 7 i A 4 5 M S8 v By B
WAL ] BUACH A B2, 2023,30(4) 211214

(13 ] BORT, sk B, B 5, 45 . OR300 28 0% i A8 B TE ) 12 1B
WELT ] A R P RS R, 2021,19(4) : 373-377.

[14] PLARLLBKER, A5, 45 A SR -G EIE TP i 200 22 2l
M A AU FLAIESE LT ). o [ R R B 2 2k, 2023,39(6) :
688-692.

(1S ] I , 0PT . o MU P TR I 5 AR G DR 50 i 8 1 P 4
WhFELT]. AP Ae , 2022,29(8) : 100-102

(ki H 181:2024-01-24)



