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Abstract greater improvements in sensory thresholds, sus—
tained grip and pinch strength, and hand function
compared to the NGE group (p < 0.05).

Background: This study aimed to investigate the ef—

fects of mechanical traction therapy combined with

neural gliding exercise (MTT+NGE) on sensory, Conclusion: Combining mechanical traction therapy

sustained grip and pinch strength, and hand function with neural gliding exercise may be more effective

in patients with carpal tunnel syndrome (CTS) than neural gliding alone in improving sensation, sus—

Design: Randomized controlled trial study. tained hand strength and function in patients with

Methods: Twenty—one participants diagnosed with carpal tunnel syndrome. This combined approach

CTS were randomly assigned to two groups: the could be a useful conservative treatment option for
MTT+NGE group (2 = 10) and the NGE group (12 = enhancing hand function in this population.
11). Both groups performed neural gliding exercises

three times per week for six weeks, consisting of Key words: Carpal tunnel syndrome, Sensation,

three sets of 10 repetitions per session. In addition, Strength, Traction.
the MTT+NGE group received 10 minutes of me—
chanical wrist traction per session. The NGE group
received sham traction using the same equipment
with the power turned off to provide no mechanical
stimulation. Sensation was assessed using the
Semmes—Weinstein monofilament test, while sus—
tained grip strength and pinch strength were meas—
ured with a digital hand dynamometer and a pinch

meter, respectively. Hand function was evaluated us—

ing the Boston Functional Capacity Scale (BFCS) be— TAAR}
fore and after the intervention efd
Results: The MTT+NGE group showed significantly 39528 72 A et 214
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I. A

&R S99 (Carpal Tunnel Syndrome, CTS)2 £5-9] &&= (carpal tunnel) S E33t= FFA14 0] ¢F

ulEo] WMAshs 7P 23k BRAPHES T shuE gl vk Urits &, 2019). 5= Wl 83hs 2717
Ul 22 0] BEs el vhdet A5 AA1E Y ke 288k (Molinari & Elfar, 2013), 53]
&0 WA w3y H s sk A94 5 CTSY WHES 771 918 aclont
(Biernawska %, 2005). CTSE d=A o8 W3l 297 wal, 59 oA A FHE0] 71 s tH(Ibrahim
5, 2012).

G RE BFAHE FE FAAAMY 7 sk, A", 7, S5 A o 29 o3t Vs As)
&o] Yebdth(Hesami &, 2018). 7H2h2 =419 FEjel A, 912 A& vIE &5 243 9§34, nAS
& A4 Aofol wlg- Fas ATs sty ARE AAY o R § T Brtollet 1584 S
ABA 71l A ZA7MA] FaFE v 5 drkeld7] & ©178-5-, 2024). olol whel 77} &do] A A9
A A9 d s o] Asty i, Ao & 75 Fo &= o]o]d 4 drH(Levine &, 1993; Li 5,
2015)

EEE S5 ARe AT TiAE gEs gstele As BRE o, A U g vdd
H|5%2] FA7F AF8-5 3L 2lth(Abdolrazaghi 5, 2023). iE 29 BEZ A& F el 217 25852 4
A B F31e] S A A W FERS BASk L 32 S5 el SAAR] avE Hole
Aoz deix ArH(Du 5, 2022; Werner & Andary, 2002). ©] 25 53 ] 48& aA7]H, 249
55 gkstet Aol g FA3-E S8 7] Aol 7)ol gktk(Martins & Siqueira, 2017; Kim, 2015).

FHto = e d A F SR 71414 X S(mechanical traction therapy) 7l <=5 #del] A4 2
S AEst] 2 W TS SRFo RN FFAEY ks ¢ehstetal, e ﬂ«qﬁr% Fol= AEHo
2 FEWAL 9 ok(Brunarski 5, 2004). Meems 5(2021)2 71414 AJNARE 653+ 283 CTS Faparol A
T FoAo] FostA wolA|al, T4 TTE H 7Tl AT Rt e A 5(2024)2
7IAA A A 57t E5E S5 B2 $F, T T8 R 7T AHe {3 i a3E vERt
B sigivh ey 7 AA AR5 ob4] e o m SEst SAVF SRE ] eigkal, X = el thek 4
214 7]dl& 3 (placebo effect) 7FeAE A3 vjAE 4= gltH(Lewis &, 2016).

ol¢} A CTS 2ke] 7|5 H7Foll A A144] oF= (grip strength) 3 3142 (pinch strength) 2 AL &
AHE T8-S WkdshE A A B2 " vH(Rolddo & Pascoal, 2024). 7|2 Ao &8 Hritegs 38
A& o w ol sk A A9 Vs e Hotsty] o9, 53] el AsAgs A
AelM = AEA 28 FA sl gk A%FA Alo] Hasith(Simao 5, 2025).

SHAIRE @A7EA] Z1AA ARMA| 5ot 21 -5 HaAFS wf CTS 3249 72t} A &3] & Zedf n|X]
v s FUke AT vl Al o, 7 FAo Ao Atg avel igh 3sh AR FE5g Aot
wEba] 2 ATE 7AIA ANA RS} A7 EFsS WA FA7F CTS ko] 142 2 2| &4 ofd 3} 114
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T dFE A7 AFE AFsH] A% A deto] AT Z2X]oth NGE o2 MTT+NGE o3 543t 7]7]
S AHESte] o] AX AEIRE 7IAIA 2= glo] f1eF A& AAISEITh
4 =74y

1) 27+

7712 Semmes—Weinstein =t E HALS A8} Aow ZAsgith o] HArke et w9
HHEE 5o HHEAA A7 A5 AT 7 e HAagke] IX|(sensory threshold) & gH18k=
Walolt), SA-L2 gldAle] oAl Aul F-9] 5 dA9 &8 B8 AR AlgESer, 33 A8 Al
s13laL, 23] o] Hkgo] & A dld HHHE HY|E FAGAR 7|SSIE 2 Aol A= 2.83(54)
AP EE Aoz AAsiolon, didzzt #AsH] & 45 o @Al #71(3.22, 3.61, 3.84, 4.31,
4.56, 6.65)% £AX o2 F7HA7IH HIFeA Y AAF-AHAL A F E(test—retest reliability) = ICC = 0.80
2 2o ANFHLEE 7HH I Qe AoR HuEtHWolny 5, 2022)

A &4 ok 9l wpx]E 542 AP tho| WX u|E] (E—-Link Hand Grip Dynamometer, Biometrics Ltd, UK)
o} A2 948 ZA7](E—Link Pinch Meter) & AH&-38te] SA313It) 37kake= GHkol 7t 9l ozt gko}
EAE 90% w3 A EE5E FHAME FAEtES oklon, 156% st Huigke] oF=(grip
strength) ¥} 31412 (pinch strength)& A&t AAEokt), 7 4 e vk ARF -3t gk <4
HolHE A 7153, i At A= 2S5 A7) upA]uk 60% s<ote] Hyt o3 (average over last 60%)S
A8t E—Link Al oF# 3} 3428 RFol| A SR AR E7F 943 31082 ® ¥ I tH(Leszezak
5, 2024).

HAE £EFE25 50 A% (Boston Carpal Tunnel Questionnaire, BCTQ) & 3huel 7154 354
(Boston Functional Capacity Scale, BFCS)& % 8719 &0z FAHE 7} Hud AFEFto|u), Z; &
9] A wet 14 (T3 olA 58 (- Ak S 7HA BrtEw, HE Aee dA i A

ArEET o] A= HA-A AR 3 A2 X (interclass correlation coefficient, ICC) 3ke] 0.932

=
o] 2 AFEE A =42 A QrH(Park 5, 2013).

o
Mz

>,
o
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Ao BE EA= SPSS(v. 200 E ol8skglaL, Mase] At A fe Shapiro—Wﬂk 747‘3% Al
ook Ak Ul WslE vasly] 9t & vlal A (Paired t—test) S A
t77 (Independent t—test)S &l &4ttt Be 2w SAHY FoaE 0.050]6‘}1 6‘]—911:]-'




AAH A ARE BYF WABFLF] £HFZET A0 7, o] % sl WAE G FA DR AT 59

L Aedare] dubAel 54
ATl i 217 Ad9lo] ARFAE SR AWl 542 <Table 1>3} &

baselineol| = 23+ 2}o]7} $IAch

o
=
N,
my)
=
1o

Table 1. General characteristics (N=21)

MTT+NGE group (2=10) NGE group (#=11) D
Gender (Male/Female) 4/6 4/7 867"
Age 44.4+15.1 42.1+£11.2 .196¢

Weight (kg) 59.6x£15.1 60.9£10.6 .244
Height(cm) 162.4+13.4 161.1£10.8 752
Symptom duration (month) 16.9£9.5 18.0£10.4 .330

a. Values are expressed as meanztstandard deviation., b. Chi—square test, c. Independent t—test. MTT, Mechanical
traction therapy. NGE, Neural gliding exercise.

2. F A FA AT Fo 27l mAE Aol
Z7be Tt B T A5 o8 Mer) doen (p<.05), MTT+NGE 9] 72zte] NGE ol H]3)
SJsA Atk (p<.05). <Table 2>.

Table 2. Comparison of sensory thresholds (g) before and after intervention in CTS patients (Lower values indicate
improvement) (N=21)

MTT+NGE group (2=10) NGE group (n=11) D
pre 3.9£1.0 3.8%£0.8 .289

Sensory threshold(g) post 3.4£0.7 3.5+1.17
change 0.5£0.9 0.3£0.9 .033

Values are expressed as mean * standard deviation (SD). MTT, Mechanical traction therapy. NGE, Neural gliding
exercise. “Significant differences between pre and post test (p<0.05).

3. 5 ol A TA M3b Fo] A&A ok B A o] WA Aol
A&A ofg gl gL o B Fd A fofek Mgt dlen (p<.05), MTT+NGE 9] A44
ole] gl spx|go] NGE el Hlaf frelshAl 7Astith(p<.05). <Table 3>.




Table 3. Comparison of strength(kgf) before and after intervention in CTS patients (Higher

improvement) (N=21)

o2 x| 2783 A Vol.32, No.3, 2025. 09. 30

values indicate

MTT+NGE group

Group (2=10) NGE group (n=11) )
Pre 7.7£4.5 7.0£3.5 .289

Grip strength(kgf) Post 12.44+3.9 9.442.7"
Change 4.7%£1.0 2.4%0.8 .031
Pre 1.6x0.7 1.5£1.0 404

Pinch strength(kgf) Post 2.4%1.17 1.8%1.0
Change 0.8%£0.7 —0.3£0.9 .010

Values are expressed as mean % standard deviation (SD). BFCS, Boston Functional Capacity Scale. MTT,

Mechanical traction therapy. NGE, Neural gliding exercise. *Significant differences between pre and post test

(p<0.05).

Aol

4, 7 oA FA A T 7]Eel A=
WL A om (p<.05), MTT+NGE °] NGE #Rt} 7%

NolA o wE EE A5 fold W)

frelaizl A ATH(p<.05) <Table 4>,

ol H

Table 4. Comparison of strength(score) before and after intervention in CTS patients (Lower values indicate im—
provement) (N=21)

MTT+NGE group (2=10) NGE group (n=11) D
Pre 3.220.3 3.0£0.7 327

BFCS(score) Post 2.440.5" 2.5+1.2"
Change —-0.8+0.4 —-0.5%£0.9 .036

Values are expressed as mean * standard deviation (SD). MTT, Mechanical traction therapy. NGE, Neural gliding

exercise. ‘Significant differences between pre and post test (p<0.05).

vV, 12 %
EASE e 9 A 5 55 B8 7AY AQJMAE(MTT+NGE)7) &5+ 5% (Carpal Tunnel

Syndrome, CTS) &2 72 o ‘]
ol vl 72X 7) el shA

v A= gafel sl dolr izt siglon, FH & MTT+NGE w2 NGE
e uwl &l WS S A Y] HE 57t
T MES doym, A HE9] i}%ﬂr e A Al WstE el ¥rk(Stecco &, 2013; Abe
5., 2005; Pratelli 5, 2015). Premoselli 5(2006)> =0l S5 CTS &9 49 77 4174
o vlg] o 2 AdES UERdTha sk

-

A

T SEAAAL lon, 7] Xg F 77 Al e °ﬂ A 2
NS Yepdtra B389 tH(Premoselli 5, 2006; Wolny 5, 2017). ASA AL 22 34 & W7} A
gty]o] glof, A7 7HeES Bl A 39S 3EAZA 4= tH(Hough 5, 2007). 8% % A7 g
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