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Abstract

Background: Patients with moderate or severe carpal tunnel syndrome (CTS) often need surgery. In
this study, the clinical effect of new sail incision and traditional longitudinal incision in carpal tun-
nel release was compared. Methods: 41 patients with moderate and severe CTS were randomly divided
into sail incision group (n = 21) and longitudinal incision group (n = 20). The main outcome measures
were incision length, operation time and intraoperative blood loss. The outcome of the patient re-
port was BCTQ-SSS and BCTQ-FSS scores; the electrophysiological indexes were SCV and SNAP. Fol-
low-up evaluation was performed at 2 weeks, 4 weeks and 6 months after operation. Results: In the
sail incision group, the incision was shorter (2.26 + 0.46 cm vs 4.78 + 0.89 cm, p < 0.001), the oper-
ation time was shorter (23.46 + 2.67 min vs 30.00 + 4.71 min, p < 0.001), the blood loss was lower
(7.26 £ 1.70 mL vs 15.00 + 5.02 mL, p < 0.001), and the hospital stay was shorter (4.63 + 0.91 days vs
6.38 + 1.48 days, p = 0.002). The functional recovery of the two groups was similar in 6 months, but
the early recovery of the sail incision group was better in 2 weeks after operation (BCTQ-SSS: 2.28
0.11vs 2.40 0.13, p = 0.002). The electrophysiological improvement in sail incision group was more
significant in 6 months (SCV: P = 0.041; Snap: P = 0.009), and the complication rate was lower (9.5%
vs 25%, p = 0.012). Conclusion: Sail incision can improve the operation efficiency, reduce tissue trauma,
promote early recovery and reduce complications, and the intermediate efficacy at 6 months was com-
parable to that of conventional surgical techniques.
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2.1. IRt B EH#HE

AHIE G A AE RV A 18 24 K 2 B 58— I e T e 1) T s ek B LG B3R (RCT) o F 98 7 R AL G 3
HAZRASMMEIRB 45 : HZYLLKT202427701), FiE 5 5% B8 s R =S,

ZAREE 11 ERBIBEN LT EAL ST V) I (A 4D s 4B ), KA X ABEHL(IX RN =
AL [ T . BENLAF A BT G822 R AE B SPSS v26.0 A (R T1H 12,345), FFRIEFRL AT S
B EAR (I vs ) E . ARECRGEEEAEN . BE . T RS AEE S, BT
PE, FJIEMTGERE, EARE VA o F AR T 208 & LG 3 56
2.1.1. ANFRE

W% 18~70 %, IMPRHIfIZ T B AL CTS: 8 A A D7 Jo s U RS S0 b TF A S A AR T AR 9~15 mm?; HLi2
Wi~ CTS (BB > 4.0 ms, BUCEIRY] > 3.7 ms); Phalen R4S Tinel EFHME; £ 4 Katz FH
M Kamath-Stothard CTS iZWihnE .
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G IF CTS LASMPJE B4k 2 A2 (Wi RGN 54 ) BTIE 6 AN H W EATIE TR fAAERmTFI)
RE AR R (W AR . SRR IR 48) s W UR I B MR 2T 5L
2.1.3. BXEBEHE

KH G*Power 3.1.9.7 B85 . T ELEF(BCTQ-SSS W40 Tl &34 N & (d = 0.5)2 % BT Meta
SIHT(RURLE 0.45~0.55). BT a=0.05. I EE(L — f) = 0.80, FFHRE 20%MvE=R, AP 20 .
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PREEHLAEBRVP AL . R AL R E(SCV) B2 B E AL (SNAP).

2.3.3. REG R

ARIGHRRECEA . M. FIRFRE . FFELRRA).

AR PRI AE R : AERThS [A], PORRSR AR IE] . BIR TAERF ).
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2.3.5. HBRFRE

VIO A R B RERGES ;. DR eI A Bt R&HEEs i HREAF R LmHEH
R BEBREEA TS
2.3.6. ER/TEHEMIEN

FIT A 45 =) FH R 44 W B AL VP A 25 58 i, W 9 )3 Sl T4 S2 AR A 35 Il o v A= RN 20 4 A 56 R U(ICC)
N 0.92 (95% CI: 0.88~0.95), fEEMLK .
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2.4. Geit i

LR AT fH FH SPSS 26.0 5Ef%. Shapiro-Wilk #6560 Pl iE 82 & IEAYE, Levene #50 VPAl 77 2255 M
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2.4.2. FREHHEAE
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243. WMEBIHH

HESELE R R Cohen’s d; 70245 & 5% I KUK LE(HR) 12 95% CI; I R 3 X BA 5 1697 ABU(NNT) K iL .
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3.1. ELRYFHE

LGN 41 BB, AP PAT T 4(A 41) 20 %1, WLEDIE4B 41) 21 FICLIE 1), PRATEF#(48.05 =
349 % vs4929+5.05 %, p=0318). Al Ai(F/&: 9/11vs7/14, p=0.521). BMI(24.3+3.1vs24.1+£3.3
kg/m2, p=0.842). FfE(16.65+5.71 F vs 16.35+5.48 H, p=0.812). 34 BCTQ-SSS 1F4r(3.92+0.14 vs
3.90+0.19, p=0.625). BCTQ-FSS 1'F4r(4.38+0.31 vs 4.30 £ 0.39, p = 0.481) X A F B H(SCV: 41.2 £ 3.1

vs 41.5+2.8 m/s, p=10.712; SNAP: 10.1 £ 1.3 vs 10.3 £ 1.5 pV, p=0.658) T K LR EXE R W% 1). 7T
EE TR, R A BMLL WRARAS K& FFE R 3 2245 7 T 16 25 VR 2R U (35 p > 0.05) .
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Figure 1. CONSORT flow diagram of patient enrollment and analysis
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Table 1. Baseline characteristics of participants

F 1. MRSESHFELNE

REAIE PATYIOH (n = 20) M) T H(n = 21) P&
N T 2ERAE
(%) 48.05 +3.49 49.29 +5.05 0.318
PESIN(T3/ %) 9/11 7/14 0.521
BMI (kg/m?) 243 +3.1 241433 0.842
I RAFAE
B/ ) 7/9/4 6/12/3 0.611
JRIE(H) 16.65+5.71 16.35 +5.48 0.812
RETHEIR(VAS) 68+1.4 6.6+ 1.5 0.664
FELRThREVT 4>
BCTQ-SSS #4> 3.92+0.14 3.90+£0.19 0.625
BCTQ-FSS 4> 438 +£0.31 430+0.39 0.481
AT S
SCV (m/s) 412+3.1 415+2.8 0.712
SNAP (nV) 10.1£1.3 103+1.5 0.658
A IEn (%))
B R 3 (15.0) 4(19.0) 0.728
fEgINED 4 (20.0) 3(14.3) 0.625
FROIR B 2 (10.0) 2(9.5) 0.957

e BRI VIS, BUE IS EL £ PRMEZERTR . BMI= (RELIREL

BR; FSS= UeRAEER; SCV = Bt e T, SNAP = Bt ifzahff i,

3.2. BIFERBER

BCTQ= Wil 14 SSS= AER™EALE

V) DA FARSE T AT UK R 45 5(2.26 £ 0.46 cm vs 4.78 £ 0.89 cm,
p<0.001), F-AMR A8 &Yk (23.46 £ 2.67 min vs 30.00 £4.71 min, p<0.001), A L& F /> (7.26 £ 1.70
mL vs 15.00 = 5.02 mL, p < 0.001). WL HZHAE B (8] 75 S 25 45 56 (4.63 £ 0.91 K vs 6.38 £ 1.48 K, p=
0.002), FIHLE RIS R FERE(12.3 £2.8 K vs 18.5£3.2 K, p<0.001), FR TIERAEF(30.0+4.8 K vs

352+54 K, p=0.002) (W% 2).

Table 2. Surgical parameters and perioperative outcomes

2. FASYSEFAHLEH

ZH HATYI I H(n = 20) MIEY) 4 (n =21) P&

FARZH
P11 K S (cm) 478 £0.89 2.26 +0.46 <0.001
F A 8] (min) 30.00 £4.71 23.46 £2.67 <0.001
H 1fi E(mL) 15.00 + 5.02 7.26+1.70 <0.001

I R4S R
{EREI TR (R) 6.38 +1.48 4.63+0.91 0.002
IR I (OR) 18.5+3.2 123+2.8 <0.001
HIR TAERRICR) 352+54 30.0 £4.8 0.002

e BUE IS + AR RN,
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3.3. IRERE

BCTQ-SSS #4r: MIHFLE T2 H(3.92+0.14 vs 3.90 £0.19, p = 0.625). WLV ITHAR )G 2 FFEIR S
fRTEP(2.28 £ 0.11 vs 2.40 £ 0.13, 4LIAIZER 0.12, 95% CI: 0.05~0.19, p=0.002). 4 &I % 7345/M2.19 +
0.21 vs 2.26 +0.25, p =0.310), 6 > H B FHALAH24(1.05 £ 0.05 vs 1.05 £ 0.05, p = 0.871).

BCTQ-FSS ¥W-73: WIETINAHARG 2 A DhRe s B 2.(2.72 + 0.41 vs 2.88 + 0.38, AH[A]Z R 0.16,
95% CI: 0.03~0.29, p=0.019). 4 i} 6 ™ HB WA ZER TSI E L(p=0.902,p=0.901) (W5 3. K]
2. A 3).

Table 3. Functional outcomes that change over time

= 3. BERTEI LN THRELE S

2 JR e A 5 B ) o HYATY) 4 (n = 20) M) T (n = 21) (8] 2 7:(95% CI) P1E
BCTQ-SSS #4)
ez 3.92+0.14 3.90+0.19 0.02 (—0.08, 0.12) 0.625
2 JH 2.40+0.13 228 +0.11 0.12 (0.05, 0.19) 0.002
4 & 2.26+0.25 2.19+0.21 0.07 (—0.07, 0.21) 0.310
6 ™A 1.05 +0.05 1.05 +0.05 0.00 (-0.03, 0.03) 0.871
BCTQ-FSS ¥4y
LR 438 +0.31 430 +0.39 0.08 (=0.12, 0.28) 0.481
2 A 2.88+0.38 2.72+0.41 0.16 (0.03, 0.29) 0.019
4 2.16 £0.36 2.15+0.36 0.01 (-0.20, 0.22) 0.902
6 1™H 1.06 = 0.07 1.06 +0.07 0.00 (=0.04, 0.04) 0.901
e BUEUSE + FREERIR. BCTQ= WTHiiE m+45; SSS= MR EMREEERL: FSS= IREIREER; Cl=
BEXIE.
BCTQ-FSS BCTQ-SSS DASH
2 45
4 i* 4 % 4.0 ‘E
IR Y @ g @ 35
¢ :
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Figure 2. Function confidence interval plot
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E 3. ERRESHHERELE
34. BEBER
PR R A TR E B AR (LR 4. 14 4).
Table 4. Electrophysiological outcomes that change over time
= 4. BERT ALY ARG S
SRS E R PATYI H(n = 20) IV F 2 (n = 21) 18] 2 5+(95% CI) P {H
SCV (m/s)
2k 412+3.1 415428 -0.3(-1.9,1.3) 0.712
2 JA 435+2.8 44.1+3.0 —-0.6 (—2.3,-0.1) 0.032
4 45.1+32 458+29 -0.7 (-1.5,0.1) 0.081
6 ™A 473+2.7 479+25 -0.6 (-1.2,-0.1) 0.041
SNAP (uV)
ek 10.1£1.3 103£1.5 -0.2 (-1.1,0.7) 0.658
2 [ 114+1.2 119+1.3 —0.5 (-0.9,-0.1) 0.025
4 & 122+1.1 126 £1.2 -0.4 (-0.8,0.0) 0.065
61N H 128+1.3 132+1.2 -0.4 (-0.7,-0.1) 0.009

TE: BUELISH £ FRHEERIR. SCV = ULt FIEE; SNAP = Eiithzsnfffihs; Cl= BEfF X,
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Figure 4. Trend chart of electrophysiological parameters (SCV, SNAP, MCV, CMAP) over time
& 4. EBEIBSH(SCV, SNAP, MCV, CMAP)BERT )3 1L A4 24 &

SCV: MY ARG 2 B E P 44.1 £3.0vs 43.5+2.8 m/s, A% 7—0.6, 95% CI: —2.3~—0.1,
p=0.032), 4 A ZFARIEG 75 L(p=0.081), 6 > HIHUIET) D HK S HAH:(47.9+2.5 vs47.3+£2.7 m/s,
I8 #5506, 95% CI: —1.2~0.1, p=0.041).

SNAP: IEYIIHAR G 2 B #EE B 211913 vs 11.4£1.2 0V, A% F-0.5, 95% CI: —0.9~0.1,
p=0.025), 6 MANZERFFESEFAN32+12vs 128 1.3 pV, HFEZEF-04, 95% Cl: —0.7~0.1, p=
0.009).

3.5. BB

K FH 22 TS B bm Pk 4L 1) 22 (L €] 5). Cohen’s d A Hedges’ g 79 M7 2w, ThAE 45 /5 (BCTQ-SSS.
BCTQ-FSS) XM A 21, $RMAMHEARE 6 AN A IIREEM M. Glass's A TR, HA RS
(SNAP, MCV, CMAP) 583 V&, R BILIE V) FOR R 2 W S ) sz e 2 25 A0 T T V) s

3.6. TATHTERKESE

TR E AL 73 2 AT R 22 A IR IT RS (L 6). B CTS WAH(FELZEE R > 6.5
ms, n= 154, PIBY) CARF IR i@ shi R s 5 oR(1E 2 1.8 ms, 95% ClI: 1.2~2.4, p=0.002);
ARJG 4 WK IEH HH 550 ) T 5(85% vs 60%, p=0.015); 6 AN I R4 kAR & A= R FAK(15% vs 40%,
p = 0.008).

R AT E T BRI L3RS — 8, 50 % LA R AR aA Pk 52 25 TP
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|

CMAP (i /£51) — | 0.92 [0.65,
|
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