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Abstract

The purpose of this study was to investigate impact of wearing low-level
current wrist guards on pain scale, range of motion (ROM), and muscle
strength in elderly women with Carpal Tunnel Syndrome (CTS). Subjects were
12 elderly women aged between 65 and 85 years who were diagnosed with
CTS symptoms. Measurements included grip strength and wrist ROM. Wrist
ROM was assessed through flexion and dorsiflexion. Wrist guards were worn.
After two weeks, pain level was assessed using the Visual Analogue Scale
(VAS). Results showed a significant reduction in VAS score in the MES group
after stimulation, whereas there was no difference in the control group.
However, there was no significant difference in ROM between the MES group
and the control group. Grip strength increased in the MES group after two
weeks (p < 0.001). In conclusion, clinical trials suggest that MES wrist guards
might be provided as an adjunctive treatment method for CTS patients. This
study provides foundational data for the design and use of auxiliary devices
such as gloves in the field of MES research for pain reduction, ROM
improvement, and muscle strength enhancement resulting from CTS.
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Mg 5S £95k= o AREETtHSchieber & Santello,
2004). SkARE & 7152 AR AolA HE adEel 9
of oFete 4 glom, 1 FoME Fa% 7A F She
SREESTot £ EEISw(Carpal
Syndrome: CTS)}& &50] &FEdo] AFA74E] ddte
2 QI3 AAHEES WSHHChoi, Wieland, Lee, Sim, Lee,
& Shin, 2018). Figure 13} Zo] ZFAlHL =48t &
=8 Afolof] X5 &9 &EEYS SRt ASAT
< &Y I35 5185H7] Sl o 9.6mm7EA] &3
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(Ibrahim, Khan, Goddard, & Smitham, 2012). o] g 4
BAEAAY 2 Fgztolu A7t o) E mEE S
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Fol A 71sAdol AtH(Ostergaard, Meyer, & Earp, 2020).
Gerritsen, De Vet, Scholten, Bertelsmann, De Krom, and
Bouter(2002) ¥+ Page, Massy—Westropp, O’Connor, and
Pitt(2012)2 £% Ho) Hgo] CTS ZAL 67%L T4
ARTL BUsHEANE, @A &5 o] A8 &
ol tjsl oje] UdA|okA] = Aol

QHH, o]AAR A= (Microcurrent Electrical Stimulation:
MES)2 1970 wl=olA EYE EdX& =o =&
Azfez HE 1~1,000 wd Atele] TArTHmonophasic)
T FAuHbiphasic) Wg PIMHRE Adshs AFTe

ARs ALt (Fujiya & Gotom, 2016). whba] A
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Figure 1. Carpal Tunnel Syndrome (CTS)
(taken by author)
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AR} FASH g FEY M7 A= g9 MES= &
Zst A= FAY @ fFolthKambouris,
Lagoumintzis, & Poluas, 2014). MESE |54 Alo]E7}3I
AeAFT-1, 6 9 AHHEE 24 P(Peptide)] BF %
< AN BF FEES THIA F5E AT
(Kim, Choi, Suh, Shin, Hwang, & Lee, 2013). QIZF 4+
ol MESS] &% w3lol digt gelet 712 HekebA g
2)2] tANE, MESE AlZ3t Z /et Uye &
o] 9 Aoz dHA QtHKwon, Kim, Kim, An,
Kwak, Lee, Park, Choi, Lee, & Park, 2017). MES9] #-&
H2 Arl A7) ouyAR ArE AFcte] FF 45t
ZXtcHKoopman, Vrinten, & van Wijck, 2009). &
MESE  ofdic4l  3-<14Hadenosine  triphospha  te:
ATP)9] B3& A3fele] 5% AN nEZEY
of Azt 4= AlAHY] A=9] Atz ATP 4= ¥x ¢

Zagoriti,
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FZ AAA Fzol AR e AR LS gt
(Gomaa, 1987). W2 4 dlofgoflx MES7 X2 &4

9 25 A o]do] &Rl Ath(Poltawski, Johnson, &
Watson, 2012). MESE AHE2He 7t2x|2E 7] oy
AGE Rt e =M AL uf H9E JEIAA T2 Al
I oA a3E YeRM(Kang, Jeon, & Lee, 2015),
Alze] 9t Ad-s wet M9RE sk Hadks 4
o]=tH(Lee, Kang, Park, Yoon, Jeong, & Heo, 2013). 1]
ARFE AHeE 5, 289 FRIEd adtdoln
(Hiroshige, Watanabe, Aibara, Kanzaki, Matsunaga, &
Wada, 2018), X994 <852 #AAAZIHCho & Song,
2014).

Jeu olepde] mqAR A=E 289 ATE0l
HAAR A7 vAdE A= &5 HagE A
CTS e219] ofgdn} 55 2 A 7)o Bt e
Aotk webd 2 A9 B2 CTS 8l o4
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FEFS Tolote] CTSE A 4 Sl nmAdR &5 &
9

tf el 71x2mE Algsk=dl .
Il A1EY ¥ 3
1. A2t

e A2A] AFsHs 65~854] Ato]e] 1ol ooz
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(Graham, Regehr, Naglie, & Wright,
AT o7hE olvf &5 aZ W] g A &9 Zgo
5o FFE A= AR T oS K A= A
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7t YA (Informed consent)E
sttt BE tidAe AR AR 24470
AASEE FANFeH, TS ¢HE gt =, o3
ZA0| Aot s ZAAF
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Table 1. Participant’s Physical Characteristics (M+SD)
Variables Group
Age 78.90+14.80
Height (cm) 156.30%£16.90
Weight (kg) 55.32+8.63
BMI (kg/m®) 23.85+3.64
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At A E=2 VAS®F ROM, Grip strengths Z7o} 2, ONRIT &5 Bor)
T, 57 B4 S8 felue Al qleA) Selakct,
A% mEA|AE Table 29} 2t 22 SR oolUskNylon) o2 AAFsE Ao
2 A7E CTS k91 o 1295 e &5 Hod 2 WSt J37E Alsste] zgo] Holth E£3E R
ot AR &5 Hate] 2§ BIE VASS &£57d 2] AgE =59 dl=(Neoprene) 2 Q] n]71g-e =]
FY9 SHROM), d=H5HE Fofl Llsta oGt s, &7k E tiReler AMAIFE F&o] Jhssith
A4S A £2 mor) 448 257 WA ST, 2 £2 Both: 19 A4 NESpande® £22 Sush
F7te] A} 7|7te] Bk & MES A= HY &5 HS Al dlete] 1AL AFdity. 3RS SRAEHOR
ghe 263 5 2% 242 A Aol 2Ae] golslet, 7| Eol WE SHFo] AL AHEH
Table 2. 7he Order of The Experiment
Preperation Method After Test
Preparation of
Microcurrent Device VAS
0 - ROM - Results Analy5|s and
Comparison
Microcurrent Group .
and Control Group Grip Strength
Size

From the wrist to the tip of the index finger: 15¢cm
From the left to the right edge of the palm: 10cm

Finger width: 1.5cm
Vertical wrist width for wrist guard: 9cm

Figure 2. Schematization
(taken by author)
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15cm, & 504 2574 10em, &1 22
2.5cm oftt. PAERE nAAR &5 Bt SYAS
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A wRARR]7] 5ReAS ARERIT Table 3+ PIAl AR
&2 Hotjo 9, offl, tufo]A9] ApHlo|t). Fubamet
7 el APAT(McMakin, 201DE s 28, &
o, SN PHE 9% gsfel o] Sl= 40 Hz
(Inflammation), 284 Hz (Chronic inflammation)?} “AF
AloAl Hglet M=l 300 pAE H-8s5H3ct 40 Hz
Ae79  mNARE  SAnY REg  odRZmt
(Rectangular monophasic wave)7} 2.5%ntch AgkE| 7
AZE AR 1%, 84 ARE 122 FAgE%lon, 284 Hy
e NIRRT ST RER S Azt 25%
A =4 AgE FARSTE ARE 0%, #A ARE L52=
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1) S5 EAAL (Visual Analog Scale: VAS)
AAAZAAHNCS)S] Phalen's tests AlFeH &, 55 7t
of 7Fd Zap] #ole EFEE VAS E4E Atk

Table 3. Wrist Guard

Phalen's test®= 42%~85%2] WAL} 54%~98%2] Eo|%
€ 72 SItH(Padua, Coraci, Erra, Pazzaglia, Paolasso,
Loreti, Caliandro, & Hobson-Webb, 2016). VAS= 5%
ol ujet (0 obEA] gt ~ 58 £ W ofmepa 1}
ol &5 Hodf 2§ Hi} 25 o S35 Sksirh

2) £59d 52919 =74 (Range of motion: ROM)
£E51E ROM oJ7jol| ¢k 2pAloflA] o] 533k
0 29| wiEZ(Dorsiflexion) 253 95 WFoRo] %
Az (Plantar flexion) 59 £74-& AAsIGIH.

&5 Hod 28 A Fof 2314 F 48] WHE S75191
1, 33 H2E Hasklr] 98 54 Aukd of 30+ #
2715 7t £53d ROM Z32 tidrte] zpm o
FE(Distal part of the ulna bone)e] F4(Center of the
distal part of the ulna) FE¥ 58] &ola]m ofiRE
(Distal part of the 5th metacarpal bone)o] Ho 2 w35
Sttt Figure 337 Zo] HiolE 9ol & &%, 59
L A7e s sk ool TolulE@-inch
plastic 360° ISOM goniometer, BASELINE evaluation
instruments, UK)9] F4 FE& &59 wiad 2o 9
25t 3 HAs] &FT/EE FolAY B oles A AIsH
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Upper

Under
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o Tt o8 JheiAe @eE Ao HrHLanger,
Maeir, Michailevich, & Luria, 2017). 2242 Figure 4
oF Zo] tE of7f Holz HY Az AA oY 247
TKK-5401 (TAKEIL, JAPAN)S] $£5fol& Fa(ertet 4
) E5ol B2 A TS 15° 2 £olE HoldA 2
S8 ZAse] 22 1A 0.1 kg B2 |=alent

4) AmAg

2 dA79 A=E SPSS 22.0 TATRIHE o]8sty V&

EAIZH(Mean+standard deviation) 22 YWERQITE 4%

2o tigt 2% ) HlwE 2% T AX(paired t-test), 15

7+ ¥lu= 59 T HA(Independent t—test)S A5
£ BAA fo5E2 p 052 AAstr.

Figure 3. Wrist Joint Range of Motion Measurement
(taken by author)

Figure 4. Grip Strength Measurement
(taken by author)
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Table 4. Changes in VAS due to The Wear of Microcurrent Wrist Guard in Elderly Female Patients

with Carpal Tunnel Syndrome

Variables Group Pre Post t p
Microcurrent group 3.40+0.27 2.80+0.62 2.25 02*
VAS(point)
Control group 3.40+0.49 3.01+0.67 1.31 1
*p<.05

36— [0 Beforewearing [0] After wearing

3.4 ]
H
g 3.2 —
2
> 30—
28—

(Significant)

NS (Not significant)

Microcurrent group  Control group

Figure 5. Changes in VAS Due to The Wear of Microcurrent Wrist Guard in Elderly Female Patients
with Carpal Tunnel Syndrome
(taken by author)
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4 Aol tigt JRE ATtk 53 7Hse
tHWalker, Sue, Miles—Elkousy, Ford, &

7ol

Trevelvan,

1984). 121} Table 5, Figure 694 & 4= Ql50] MEST
I dizao i (dorsiflexion)  A2(plantarflexion) 2]
ROMeA 2= A% FAZCRE {ogt zto|7t vehtz]
ookt Walker et al.(1984)& o149 ¢ ksl ot &
2ol ROMe| ZAagitty Hustrh Brumfield and
Champoux(1984)& 10° &5 233t 357 4lxo] A

& S5l Sty Busiyet APATe] w2d o
2 #EE P AL 5400 5 2T

30~40° 414, 10
otk (Ryu, Cooney

ToaEWS, 15~30° AU B4A

I, Askew, An, & Chao, 1991). & ¢

T AR CTS =l 9] &5 wiz7H(34° ~51° )3t
ABZG0 ~48° )9 BShE Vel SABTE Fsleher
ofetgol girka ek,

Table 5. Changes in Range of Motion (ROM) due to The Wear of Microcurrent Wrist Guard in Elderly Female Patients

with Carpal Tunnel Syndrome

Variables Group Pre Post t p
Microcurrent group 46.71+£21.60 47.82+20.41 -1.03 A7
Dorsi flexion(°)
Control group 45.60+£18.04 45.80+20.0 =12 46
Microcurrent group 43.10£23.10 42.76x£18.71 33 37
Plantar flexion(®)
Microcurrent group 41.30£11.34 43.80+6.40 -.39 .35
55 —
£ % [0 Before wearing
'n ] -
=) [C] After wearing
c
® 45
4
o
»
2 40 —
™
35 —
| I I
Microcurrent Control Microcurrent Control
group group group group
Dorsi flexion Plantar flexion

Figure 6. Changes in Range of Motion (ROM) due to The Wear of Microcurrent Wrist Guard in Elderly Female Patients
with Carpal Tunnel Syndrome
(taken by author)
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Zrel  FAHIE] E&o]  HrhHAlperovitch—Najason,
Carmeli, Coleman, & Ring, 2004). £% ROM} £9] of
g2 BE &9 7154 el gt Fagt wisfHsolth
ZF /0] CTS9| F8 FolANt CTS gk of 2t
% 715 A5kE A¥ste] &37lo] oA 22 =A

e oEes  AetHMankeelow,
Tomat, Bril, & Szalai, 2004). Table 6, Figure 7oA &

wu rlo oy

Binhammer,

£ A=l 7%d 2% SN ¢ MES#
(19.11£9.74kgoll Al 21.38+8.46kglS GolsH Z7tskele
WH(p<00), 2 ot zfolE vehlA] doltt. As
A7 5 &0 A 9 AASHE AUt &5 S
Tl W2 Ao Holzwh 2 dA49] Hile= MESY
o 2 5 0l 2% e 2ET 4 92E Al

ARt (Tamburin, Cacciatori, Marani, & Zanette, 2008).

i)
rlo

=0 WA Aol A 71ee Fe g Aw
P ol ASAES a2 2o, AL Be 8T

> ol

170] ol T8 A=K (Standring, Ellis, Healy,
Johnson, Williams, Collins, & Wigley, 2005). <% ¢

el sl A=se FFA 220 A= AF 3

C

Table 6. Changes in Grip Strength due to The Wear of Microcurrent Wrist Guard in Elderly Female Patients

with Carpal Tunnel Syndrome

Variables Group Pre Post t p
Microcurrent group 19.11£9.74 21.38+8.46 -4.95 .00*

Grip strength (kg)
Control group 19.41£10.99 19.7816.98 -.45 33

*0<.05

[0 Before wearing [[] After wearing

22 —
g 21 —
£
e 20 —
£
w
% 19 —
(L]

18 —

I_"l (Significant)

NS (Mot significant)

Microcurrent group Control group

Figure 7. Changes in Grip Strength due to The Wear of Microcurrent Wrist Guard in Elderly Female Patients
with Carpal Tunnel Syndrome
(taken by author)
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