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The Application Value of High-frequency Ultrasound in the Clinical Classification of Carpal Tunnel
Syndrome
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Abstract: Objective To explore the application value of high-frequency ultrasound in the clinical classification of carpal tunnel syndrome (CTS). Methods
Select 100 CTS patients who were treated in our hospital from June 2019 to June 2021 as the research objects. The high-frequency ultrasound
system was used for examination, and the ultrasound detection indicators of different clinical types of CTS were compared, and the related
ultrasound detection indicators were analyzed for Diagnose the cut-off value and significance of different clinical classifications of CTS, and
explore the consistency between the clinical classification of CTS and Gu Yudong's clinical classification of CTS using ultrasound-related detection
indicators. Results Comparison of the cross-sectional area of carpal tunnel entrance median nerve (CSA-l) and the cross-sectional area ratio
(IOR) of carpal tunnel entrance-exit median nerve (IOR) of patients with different clinical classifications of CTS in mild, moderate, and severe.
Statistically significant (P<0.05); Receiver operating characteristic (ROC) curve analysis was performed on the ultrasound detection indicators
CSA-l and IOR, and the area under the curve for the diagnosis of CTS mild and moderate, moderate and severe (AUC) values are> 0.5, P<0.001,
suggesting that it has the value of clinical classification of CTS. The cut-off values of ultrasound detection index CSA-I and IOR to distinguish
mild, moderate and severe CTS are 11.53mm?, 14.05mm? and 1.565, respectively 1.725; The Cohen's kappa coefficients of the consistency
analysis of CTS clinical classification and Gu Yudong's CTS clinical classification for the ultrasonic detection indexes CSA-I and IOR were 0.684 and
0.637, respectively, with P<0.001, indicating a strong consistency. Conclusion The high-frequency ultrasound detection indexes CSA-I and IOR
have obvious differences in different CTS clinical classifications. They can be used to predict the clinical classification of CTS, and have a strong
consistency with the results of Gu Yudong's CTS clinical classification.
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FHMHEZRAERE, BXZFR. #R. EEEZECTSET
&, aFEMME. DB, REFEEARARERE,
BHERRREERE, MREEFRBYINAE, MEEE
th, 83201, %684, FEi§28~62%, F15(49.851+9.43)%,
IR ERCTSHIIGR SRS : 12E356), 326, EE33
Bl mTEL: AM3THI, HM63HF,

1.2 BM@EKRESZ FATOSHIBA Aplio500E B A (it
TRE, HIRKMEKTEENS~15MHz, HRERIFLINERYIG
BH15MHz, BERLA, E0EE, FHERNR, BXTE
TR, AFHFTRRASERULE, REAPRESHE
WPiTF(T, SHENEFHERMET, MNRRUNEUR
[EhEEEK,. EE. FSEER, RLXAEEEETHE
YU, MICHEBABEAND, HEBHARELD, FELE
dh 2 s LUZ MBSO i 12cm & RIS, MAEBRAIRE @
MBEREEMAK. FE. EEEBR. AE—BAEFE
BEREERENEMCE, OERXFCTSTEERENBER
EEIMNEE,

13 EMBETERETRE XASMBEREHCRES
BENOEF#HIEE I (cross-sectional area of the
median nerve at the tunnel inlet, CSA-lI). Bi&HOES
A MEE,E T (cross-sectional area of the median nerve at
the tunnel outlet, CSA-0). BIEANO-HOEFHEEE T
Atk {E(inlet-outlet ratio, IOR). FEiE#]# EE (transverse
carpal ligament thickness, TCL-T)Zig8#5, S MERKQNI3
W, REE, LURDIRE,

1.4 #itS$ A% FBSPSS 23.0 T 2 MG AR THRITEL
2, tBAMA(x £s)&R, MARLKRRAtRR,
FETFTUZHZBLMLRXARERRFED T, BIFRLK,
HERZELREMFisher K&/NEEZE(Fisher's least
significant difference, LSD)#%., H#ZEEB[HI(%)]F
R, R xR, BERAZIEE T (receiver operating
characteristic, ROC)®HZE 5y #i8 A M XA MIB AR YT F 12 i

CTSARIREKASENIERERENX, FIHROCHL TER
(area under curve, AUC). 9EIEE. BME. BRERY
FEESH, EHKappa—HHREA M ERCTSIRKS B
S5BERMIBIFICTSHEHITIRR D B M —31%, FIHCohen's
kappaZ#. P<0.05IN\AEREBHITFEE N
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2.1 CTSTAIRFRS RBERMIBIRLR @I X CTSAR IR
RO EBEHBEKRMIEIRCSA-I. CSA-O. IOR. TCL-Tx#
TRRESZED M RIEALSDR I # TR LR D AT AT,
RE, PE. EEFRBECTSIHEASERBEHBHEKR VISR
CSA-I5I0RLLER, ERERITFER N (P<0.05), BFEKNE
FRCSA-OLLE:, ERTEHITFEENX(P>0.05), EBERMNE
FICLTAE, PESEECTSIERS BB ERRECTSIRRK
NEBENE, EREBRITEREN(P<0.05), EEECTSIRRK
DEBERDECTSIRENEBELR, ZRLTHITFEX
(P>0.05), W*1,

2.2 BERTIEFFECSA-I. IORMCTSARIRKS BAL TS
r RIELRD, BEKRNIEIRCSA-I5I0RERRCTSIRR
DEMBEREER. WBERNIEIFCSA-I5I0RFHITROC
H& D, MELZWCTISEESHEE. FESEENAUCE

19>0.5, P$3<0.001, RA-HEABCTSIREKD BN E, &8

BEKMIBIRCSA-ISIORX 2 CTSEE. . EEMNIRRERD A
11.53mm’. 14.05mm’%&1.565. 1.725, B MIEHRCSA-I
KMCTSH B MBEE D5 70.914, 0.813, BHREDFA
0.877. 0.879, BEKMIEIRIORKMCTSHEBIBURE 27!
791.000. 0.769, H¥REH71790.875. 0.758, W#&2,

2.3 BERIB#TCTSIRERS B SMERCTSIRRS BN—K
Mo KACohen's kappa REFIMTBAE 1M #1TCTSIRER
DEREMERCTISIREKDBEN—HY, SR FBEKRNIER
CSA-l. I0R#FTCTSIRRD B SHERCTSIRAR S B —H M5
#ré9Cohen's kappaZ#(535190.684. 0.637, P39<0.001,
RTAAEREREN—HE, W&R3.

R1 CTSTAEED BBERBRLR
CTSIGFRSE  fl#k  CSA-l(mm?) CSA-0(mm?) IOR TCL-T(mm)
BE 35 9.53£1.67 8.85£2.37  1.12+0.22 3.91+0.80
RE 32 12.76+1.61° 8.59+1.89°  1.53+0.28° 4.89%0.85°
EE 33 15.93+1.77°0  8.13%£1.74%¢  2.02£0.32*°  4.86%0.84¢
FfE 122.367 1.129 91.088 15.179
P& 0.000 0.327 0.000 0.000

1 °P<0.05, SRELI; P<0.05, SHELE; P>0.05, SEER; P>0.05, STEHR
R2 EERWIBIRCSA-I. |IORTICTSFRIRER D ELHIS U 24

BAE ST DITER AUC  #rEiR PE BREFXE  HBEH HEME BBE RBRE
CSA BEvs (FE+EE) 0.961 0.016 0.000 0.929~0.993 0.791 1153 0914 0.877
FEVvsEE 0.908 0.035 0.000 0.839~0.977 0.692 1405 0813 0.879
IOR BEvs (FE+EE) 0935 0.023 0.000 0.890~0.980 0.769 1.565  1.000 0.769
FEvsEE 0.880 0.043 0.000 0.796~0.964 0.633 1.725  0.875 0.758
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CSAl BREE(<11.53mm?) 32 8 0 0.684 0.000
thRE(11.53~14.05mm?) 3 18 4
EE(>14.05mm?) 0 6 29

IOR  $REE(<1.565) 35 14 1 0.637 0.000
HEE(1.565~1.725) 0 14 7
BE(>1.725) 0 4 25
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sectional area, CSA)BIEE, &A% "RFZNIE H E e
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CSARIERIRER EFIZMICTSH BN S, XREAR #E—F K
WEWNFCTSIRADENEN . SAREF ERARNE X,
AT 5CSAMXM=NBECSA-I. CSA-O. IORUKRE—
MNBETCL-T, RIFITXUN S B E MR FCTSIRK
DB BN E,

KHARA, BE. FE. EERFRCTSIRRSEEEHE
EHMIEIRCSA-I5I0RELER, ERERITERN(P<0.05);
HmEBGCTSIRERSBISINE, ERESFH11.53mm’
14.05mm’%1.565. 1.725; HEME#ITCTSIRERSE 55
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