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The impact of limited small incision decompression on neuroelectrophysiological parameters of
patients with different severity of carpal tunnel syndrome Ye Ming ,Huang Yumin ,Li Wei ,Zhang
Hui. Department of Orthopaedics, Jiangsu Provincial Hospital ( the First Affiliated Hospital of Nanjing
Medical University) , Nanjing 210029 , China

[ Abstract] Objective To investigate the effect of limited small incision decompression on
neurophysiologicalparameters in patients with carpal tunnel syndrome (CTS) of different severities. Methods
According to the different treatment methods, 178 CTS patients were divided into control group(66 cases)
and observation group( 112 cases). Propensity score matching method was used to perform 1: 1 matching
between the two groups,and 36 pairs of patient data were successfully matched. The baseline data of all
patients before and after treatment were collected and compared between groups. The difference of visual
analogue scale( VAS) and Levine score before and after treatment was analyzed by generalized estimation
equation. Main effect analysis and single effect analysis were used to investigate the difference of
neuroelectrophysiological parameters among patients with different severity of CTS. Results After treatment,
VAS scores and Levine scores of two groups were lower than those before treatment, VAS and Levine
scores of observation group were lower than those of control group during the same period (P <0.001).
The results of GEE model analysis showed that the reduction of treatment in observation group was greater
than that in control group( P <0.05). The results of main effect analysis showed that the neurophysiological
parameters of two groups were statistically significant in time effect, inter-group effect and interaction effect
(P <0.05). The results of the single effect test showed that the DML levels of two groups increased in
turn before treatment,3 months and 6 months after treatment, and the SCV and SNAP levels decreased in
turn. Before treatment,3 months and 6 months after treatment,the DML levels of observation group were
higher than those of control group during the same period,and the SCV and SNAP levels were higher than
those of control group during the same period (P < 0. 05). Conclusion Compared to traditional open
surgery , limited small incision treatment demonstrated more pronounced effects in improving pain VAS and
Levine scores,as well as neurophysiological parameters,in patients with CTS of different severities.

[ Key words| Limited small incision treatment; Carpal tunnel syndrome; Neurophysiological
parameters

FEH# BT :210029 B 5T, VLI N R B (i ol BE R K275 — g B2 e ) B R
JHIRAEE - 5K 5, E-mail ; zhanghui-nj@ 163. com

- 213 -



- 214 - RN R 2025 43 A48 42 55 3 #1 ] Clin Intern Med , March 2025, Vol. 42, No. 3

JRAL 234 AiF (CTS ) J2— P 3 L 11 o 28 T 368 P 9
95 , B T a AL, T BRI KA R e 45
FEART o CTS (s B R 7E T WY P4 TR 3 38 75, 3%
E 2 BRI, HE 5] & — RS RAER . fE
BERIRYT 7 S S 2 B YA YT M KPR
FARE SR, X LT HEAETATT AR WA I a] %3 &
I 255 AT AEAS RV R BE O SR BRAE S o 4Rk, A5 BRI
Y H IR AE R — o 24 0036 97 - B, LA/
PRI I R AE DS Y B B k. A
FR/INI) 108 3697 38 5 A I 3 AN — /N 1, % M
A HEAT VT 08 AT S o ARG M 45 P
FERBRIE Pl 22 10 R 25 0 KT, AR [ ™ 3 5 3 1)
CTS [, A 2 R B RISV ) a5 5
T AT REAEME 22 51 L Ml A PR B IEAG CTS
FHIZ RO I EEAEF , QI S ok
HUOLIR R IR, B9 B /NDD 0 36T 3 A
G PEEE R CTS S i 4 i A BE S B 520, X 40
WIRIT R REIRIT RO A RS

XNREFE

L% 4 PEHR 2019 4E2 A ~2023 4E2 H T3 pest
L CTS H 178 9, Horp 53 18 f3il 4 160 14, 4F %
40 ~68 %, IR (51,75 £5.91) % . 40 AKRIE:
(D) W64 K CTS iSIRiE™ 5 (2) ZRSHE)T,
BORAEE; (3) IRV R 52 8, HERRTEAR: (1) A+
HX 28 22 G w5 A T RE S | REE S AR bR 1) ] il o 2
FIEPES 5 (2) A AIEHEBOR | 0 IR 25 7T BE 52
JTEIS W 5 (3) RO s S 45 S i 3 1 7 o
TR 5 (4) B HA AT AR 00 18 7 IR B9 4 B v
Fio FRBEIAYT 7 SR [RLKE T A H 40 g %) IR 2 (T
BT ARE ST, 66 1) FWLEELA (A BRI R TF,
112 5]) o SR FRMIBE 1) L 9743 UG I 3 106 A7 4 4L ) 1 1T
B, e & I VE L 36 o ERURE . ABTSE O 3R B
PRZE A St (152436 A H s A Al 7

2. 97k

(1) GERHAE USSR T A 5 O SE R VOB, 35 4F
I PEBI BMIL CTS 4370 W A s A0 s | B 75 5 B0
BRI 5 LR ) o YEYPRTANAYF G 1 d SR
BTS2 (VAS) T 5% 50 3 Y PR 14> L Levine Jhi 55
LA 1) 0] £ AT R RN S REITE4), 20 B s £ 2
T BT BRI i) % T R 2 BRAR IR . iR A
FERTRVATTIG 3 A .6 A il 2 vy A PSR, (045
LB BRI (DML) A WL S L6 (CMAP) |
JEE M 25 3 1 v 2 (SNAP) | BB M 2 15 T
(SCV) U™ U 8 e A ZE DI PR YT

(2) 397 72 TR B ST 2 h R S AU )
M2 8 em, 17 90+ U1, g IE hpfi 8, AR
NI TFAR  FEAAFREURN 0.5 cm YT K2 2 em,
TR VI AR E TP AR

(3) CTS ™ FBEPPAG bR UE : 43 A o 35 R 2R 5
At 2R DML <4.5 ms, 1 ~3 5 E /A 1 #5211
IE 2R -l 25 SNAP 28 EE . DML =4. 5 ms,
1 ~438 B i 7 i 77, {3 SCV < 40. 0 m/s; ¥ & : DML
BRI 1 ~4 5 /0 1 F5EE HLA I TS 2k o

(4) M2 v 25 250 I 7 ¥k« (0 7 DO 5 JUL H 5
KA B M B AR RSO, B S
KAy 2 RM, FBCNIREE SN, T b e
R U T S AR, M T Ak s R i e AR, T I
i 25 DML, CMAP ( Ji-fi B ) Fl MCV, M4k 8 Fic &
FELR 55 R A 2 [ 5 SR A e A AR AN AR, R
It peg ks At FH s v a] | 7 v B O T B F AR AR
P TE BT IE R 2R R B EC SR R B
PRIEFASAL 0 72 1F A A 2 R4 - 1 1) SNAP il SCV 5
JLHS TR A - 7 1 H ol 28 ST 04 485 e Jee JIL A5 486 A 7]
B BT LR, WLEE R UK ZS T LA B9 [ & v 037 (an2F
B BRI | FE T 5 0 US04 IR Bl B R
PR ASEEAR S

3. GiitepAb Bl R FH SPSS 27. 0 B PFHEAT B4
Bro FFEIESAAMTHRETRILL v + s 3R, A L
KIS REAS ¢ KB EY F ORI 5 T o TR UGB A
Gy IR LA ORGSR SRS AR R
(GEE) #7347 DU i J5 T A F & 7 AT JG VAS 343
J Levine P43 1 22 550 SR FH 3285007 43 A1 F1 B0 250 1
IATERVI AR - R T CTS B [t 2 i A LS 5L
225, i Fi Bonferroni 3£ 7#1E. L P <0.05

SHASIIH#E X,

# R

L. fi ) P P43 VG PRI S 79 2 R0 3 B R BT R LK
652 ) P4 VP S DE LRI, WS 2H A8 3 4F % Sz BMI E {1 %F
HRZH (P <0.05) , PiZH 85 AR BT} LA 22 S 4 o 45¢
B (P>0.05), VLPC)S, W4 B L TR
BESHIRGEITFEX(P>0.05), E£1.2,
2. DU fE A AR IR YT RIS VAS P41 Levine P
o3 B AL R TARYT R VAS PF43 X Levine P43 H A&
FETEGE T EE (P >0.05) o JRITRMALER VAS
P> M Levine PEAFHMRT [ 43677 A, WES4L VAS 5
Levine PF43 PG F [RIHAXTRRZ (P <0.001) . W3 3,
3. BT AL 7 R (GER) B R Jp MGy 7 i G
VAS Levine P43 22 5 A WS m AR PR . BMI 1



RN AR 2025 43 A 42 553 8] J Clin Intern Med, March 2025, Vol. 42, No. 3

- 215 -

R 1 U PEE o DL BCHT P SR TR R [ B, (%) ]

v TEA AE CTS 43-#! BMI . WEAL s
mi T T e g eay B foRE o SR
L X4 66 6/60 53.47 +4.25 51(77.27) 15(22.73) 22.89+3.16 8(12.12) 11(16.67) 5(7.58) 6(9.09)
DL WELH 112 12/100 50.13 £5.07 80(71.43) 32(28.57) 21.64+2.78 13(11.61) 16(14.29) 12(10.71) 17(15.18)
X/t 8 0.120 4.500 0.730 2.753 0.011 0.183 0.474 1.368
P{i 0.729 <0.001 0.393 0.007 0.918 0.669 0.491 0.242
F2 I PETES VRIS PIAL A B TR B[ ], (%) ]
T crs 4 BMI ; PRt
M B T T T et ney B fORE o SRR
L XTHEZH 36 4/32 52.24+5.11 27(75.00) 9(25.00) 22.14 £2.79 5(13.89) 5(13.89) 2(5.56) 3(8.33)
WEEH 36 11/97 51.96 £5.01 24(66.67) 12(33.33) 22.12+2.85 10(27.78) 15(41.67) 10(27.78) 14(38.89)
X/t H 0.025 0.289 0. 605 0.037 0.620 0.000 0.485 0.556
P{i 0.875 0.773 0.437 0.971 0.431 1.000 0.486 0.456
F4 HET GEE HAFHTIAITHIG VAS, Levine 74122 7
2% VAS $E43 Levins £
= OR H S.E. 95% CI P{H OR H S. E. 95% CI P{H
e 1.121 2.573 0.113 ~3.171 0.706 1.260 2.509 0.167 ~4.787 0.597
215
X HEZH Ref Ref Ref Ref Ref Ref Ref Ref
WL 0.357 1.157 0.131 ~0.417 0.014 0.051 0.867 0.015 ~0.232 0.006
B a] 1
JBIT R Ref Ref Ref Ref Ref Ref Ref Ref
VBT )G 0.009 0.592 0.002 ~0.042 <0.001 0.007 2.702 0.002 ~0.041 <0.001
H ] 2
papictE| Ref Ref Ref Ref Ref Ref Ref Ref
WL 9.699 0.673 6.153 ~51.522 0.025 136.592 1.256 14.469 ~752.198 0.029
HENE 1.143 0.102 0.276 ~1.772 0.072 1.138 0.114 0.356 ~1.255 0.654
Brgien 0.358 0.974 0.052 ~2.578 0.141 3.300 0.937 0.598 ~7.478 0.334
BMI 1.138 0.102 0.173 ~2.798 0.092 1. 164 0.116 0.280 ~3.019 0.609
W AR sk 1.052 1.024 0.788 ~1.486 0.697 1.129 0.314 0.319 ~1.740 0.715
AR s 1.158 1.012 0.325 ~1.270 0.506 1.292 0.582 0.457 ~3.093 0.308
WE PRI 1.252 1.042 0.377 ~1.390 0.342 1.415 1.118 0.822 ~1.774 0.247
T I s 14. 140 1.213 0.660 ~20.491 0.059 3.522 0.843 0.871 ~7.419 0.198
CTS 43 HI ( FERE) 13.929 1.121 4.845 ~21.370 0.016 6.733 1.306 0.467 ~8.298 0.165

R=3 CEJSAREIRITAIE VAS Levine TE/r FLH (% £5)

PAFAEZE S S HA LR A G2 R (P <0.05) , 4
AAERGY 7 X CTS S LA [FIR J7 i 8] Y 5 Ay

41 5 B VAS TE4 (4 Levine ¥4 (43)
—_ WIFRT 36 5.14 £0.35 30.24 +5.71
o WIYE 36 1.11 +0.21° 21.27 £4.25%
WIFRT 36 5.12 £0.37 31.16 £5.63
W54 _
WAL e 36 0.54 0. 06" 18.12 +4.19%
T S RGP <0. 055 5 R 4Lt i, P <0. 05

RS PR s B PR s S L I s 9 B L CTS 43 AU L
BB EIRYT S VAS Levins PF43 19 T FE I &, GEE
TR T TV U 2345 N B = b gl N 1 15y N a0
HRZH (P <0.05), W4,
4. X RELFILER 2] A8 3 b 2 A B R0 F2 3500 K
55 AL S AR SR ERON R I A5 R B B
()5 BA Geit2e 2 L (P <0.05) , 4/~ CTS &1
DML SCV . SNAP , CMAP JK5-7E 3657 1 & 1 43 47 17 7E
St AR AT G4 5 L (P <0.05) , #e/n a7
RFENEFF I CTS Hi# DML.SCV .SNAP .CMAP 7k

DML SCV SNAP CMAP /K V-AFPE2ER, WS,

RS X IRAIFIME L E M 2R BRSO BRI RR 4SS
foki P[] 5% EilEs A SEH A
Ffi Pl F{H P{H FfH P
DML  524.16  <0.001 139.48 <0.001 105.22 <0.001
SCV  339.75  <0.001 236.47 <0.001 103.22 <0.001
SNAP  369.27  <0.001 324.09 <0.001  87.56 <0.001
CMAP  412.38  <0.001 154.36  <0.001  74.12 <0.001

5.0k BEAL ANV A 2 R 3 i 2 A RS R B0,
56 - 5K ] Bonferroni J5HEATHEIE , W 2H (8 1 42 4
SR BN A IR 45 R R PRI ER YR IRYT
JG 3 HFNAYTE 6 A~ H DML KPRk I, SCV |
SNAP JRF- BRI FRAR s WL E IR TR JRY7 )5 3 4
HANGITIE 6 A~ H DML 7K E{I T [A) ) i 40, SCV
SNAP JK-F-25 % T RIS IR (P <0.05) . W36,



- 216 - RN RE 2025 43 A 42 %553 8] J Clin Intern Med, March 2025, Vol. 42 ,No. 3

R 6 Xk ML RN A0 20 S R B Al o A 3 2 2R

215 % DML ( ms) SCV(m/s) SNAP( V) CMAP( V)
YBIT T 36 8.98 £2.37 30.22 £3.92 2.20 +0.49 8.38 +2.95
it TR 20 WIrE3 N H 36 6.42 £2.13% 40.74 £8.06° 5.11 +1.36° 11.19 £1.97°
BITIE 6 AN A 36 4.10 £1.67% 49.64 £4.37% 6.84 £1.17% 12.75 +4.08%
b=y gkl 36 4.11 £1.15¢ 38.32 +8.68¢ 6.18 £2.05° 9.65 +2.58
WMEEH wIrE 34 H 36 3.84 £0.79* 50.78 +7.94% 8.24 £2.63* 10.74 +2.61*
BITE 6 A H 36 2.42 £0.82%° 56.61 £9. 57" 9.07 +3.33%° 13.27 +3.67"
S RILLAI T LB, " P <0. 055 5 [RIZLIAYT R 3 N H Eds, PP <0. 055 5 RIX IR 4 Eb 4%, P < 0. 05
. . MSHROR T B
5] it

AWTERI/NI O FAREST CTS, M T 5T
T AR, B A5 6738 B 0w, RS T A
TR UE IR ZE R, OB FR/NDD DR T AT
A I LR B R BORE, &5 28 s /T A YT fE
BEREAUERF N VAS 343 Levine W43, EAUEARG
1R I AN RE 4 S BG YT AE CTS v it K AT 8k
Mo AW — L LR FGYT 3 DA 6 A4
PEDERIDEC 2N ERE S o RTINS Y e P Yl e 2
e DhRETT L EA BURAE T, A BRI FE CTS
(L PSR LRI S8

M AR SR CTS J i i2 W b B T 234E
FAYE S AL RESS R 1IS T CTS 38 2o A5 T o 4 22
85 W R R BB AR B o 22 40 A0 , 30 BE RS 90 0 2 i 2
L S PG 45 00 R B, Shy R A B A S B A 19 15 B
Firfr DML JZ45 M 28 52 3810 a9 3] JH o s UL PR 7 A2 I
LA R EI R o 75 CTS S5 R By of, DML 4 4E
KRV IE b 22 R I EE 48 47 . DML (1
TR S B AR B B AR AR S5C, DR R] U]
FIFAh CTS fBH 19915 . SCV & 4R Bt i 4 v g 78
WY LAL FHERE . S TR R HE (0 5 B
EEIRZS . 76 CTS Hh, iy FIE P #2251 1558, HU
FEAZ LT e 1 1 T AR 23U , S8 SCV B
SCV I FEARFRIE S5 22 453 475 1y 7™ T R JEE 3 DA O
Bl 2L CTS B I Y B 2482 —. SNAP J&

L 2R 2T A7 52 B e RS 7 AR L L. 2
PGB I RER SN E Sz —. 1E CTS i,
M T IE M 22 B o, HRSE M 22 4 I iE & 32
BB E , T B SNAP (1Y P 0 B AR 7 AR 00 S < 45 %
61T SNAP F R AE (L BRI 4E ) AT R
WS E P R T A R AT TE A SR RE . AP T
SN T7 AT AT AT BRI D) DR XA R S A
B CTS JTE BRI P RCR , 45 R B 5 WA 4L
o IRITHT AT 3 DA ANAYIT R 6 A X BRZE R
) DML 7K ¥ B SCV (SNAP JK-F- BEAIR, 5 7 A BR /1
DIEAIr X T AR = EARE CTS BE i

g5 LR MR RS TFRCTAR A B/ 1
R IFVRR B2 F 5 PE0 VAS TE4%  Levine 34 i 2 Hi R
FIS KR W] . R0 BN O EA T A R
FE CTS I FLAT B8 U7 A A0 o ELAS 5 1 R A AR
BN R SR PR AT S AT — B, ROk
B35 354 R A Bt DL B BT )

2 £ x #t

[1] Park D,Kim BH, Lee SE, et al. Machine learning-based approach for
disease severity classification of carpal tunnel syndrome[ J]. Scientific
Reports, 2021 ,11(1) :17464.

[2] JREHE, 8. s 2 B A0 R B 4 R BF s itk e [ T ] 5 T4 Bk
#%,2023,37(1) :117-119.

[3] Padua L,Cuccagna C,Giovannini S, et al. Carpal tunnel syndrome ; up-
dated evidence and new questions[ J]. Lancet Neurol,2023,22(3):
255-267.

[4] Ma T, Wang D, Hu Y, et al. Mini-transverse incision using a novel
bush-hook versus conventional open incision for treatment of carpal tun-
nel syndrome: a prospective study [ J]. J Orthop Surg Res, 2021, 16
(1) .462.

[5] Wongsiri S, Sarasombath P, Liawrungrueang W. Minimally invasive
carpal tunnel release: A clinical case study and surgical technique[ J].
Ann Med Surg( Lond) ,2022,84 (1) :104950.

[6] Pourmokhtari M, Mazrooyi M, Vosoughi AR. Conservative or surgical
treatment of carpal tunnel syndrome based on the severity and patient
risk factors[ J]. Musculoskeletal surgery,2021,105(1) :315-319.

[7] Sasaki T,Koyama T,Kuroiwa T, et al. Evaluation of the existing electro-
physiological severity classifications in carpal tunnel syndrome[J]. J
Clin Med,2022,11(6) :1685.

[8] 1A% 2016 AAOS Il PR SZERARIES R WA L5 S AR FRL ) ] . v [ R
FHIf R 5 BRI 5T 2% 35,2017 ,9(4) :247-250.

(9] B, ZHFF T3 R n] AL B TR AT A 455 A 1 %2
LML PRI BOMEEL T ] iR 22 71],2020,38(6) :193-196.

[10] E /e, PNl 3 ECAEAL TL03% P I B e T 2 TRl PR ] e i 22
AR PRI 23 A AL SR 2 B A BRAR AR, LB A e A S T
AERsZIm (1] BURH P PR ES 5 2% 5 ,2020,29(16) :1797-1824.

(11 hIBEE, S/ INEY , K RS AN (] 2 19 45 2 5 ik A6 8% 17 FH o 9 75
SN E R A 2 W E X 1 [T]. AR 2 5 R A oE
2023,7(19) :96-99.

[12]Hu F,Lu L, Zeng J, et al. Comparison of the therapeutic effect of the
mini-open incision and conventional open neurolysis of the mediannerve
for carpal tunnel syndrome[ J]. Int J Clin Pract,2022,2022:4082618.

[13]0Osiak K, Mazurek A, Pekala P, et al. Electrodiagnostic studies in the
surgical treatment of carpal tunnel syndrome—A systematic review[ J].
J Clin Med,2021,10(12) :2691.

[14]Chen X,Zhang B, Yuan Y. Study of ultrasound and nerve electromyo-
gram in diagnosis of carpal tunnel syndrome and its severity in the eld-
erly[ J]. Biotechnol Genet Eng Rev,2024,40(4) :44954511.

(15180 T, BBV, BB S , S5, B P RYILHL &I 7 PP BE A 25 5 AE 1
EE'?J)IWJ‘&ELL%}‘ZEE‘JF&&XT[:EM%[J] - DR A R A, 2021, 37

8) :900-904.

(16 TARAEES . HIL AL AT 2 XU B JR o 1 el B2 5 JRe it o 228 )y 1 1 oz fE
Xt DR 301 R 2R S W (B [T ] PR YT 4 A, 2023, 36
(6) :104-106.

[17 ] Tigerholm J, Hoberg TN, Brgnnum D, et al. Small and large cutaneous
fibers display different excitability properties to slowly increasing ramp
pulses[ J |. J Neurophysiol ,2020,124(3) :883-894.

( Wk H 191 :2024-08-06)
(A S - = 35



