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| Abstract |

PURPOSE: The Purpose of this study was to investigate
the changes in the thickness of Sternocleidomastoid
muscle(SCM) and deep cervical flexor muscle(DCF) through
CranioCervical Flexion Exercise(CCFEx) Using Sling.
METHODS: Subjects were randomly allocated two group
: control group (n=21) without neck pain, experimental group
(n=17) with pain. Muscle thickness was measured using
CranioCervical Flexion Test(CCFT) and ultrasonography
before or after intervention.

RESULTS: In experimental group, compared with muscle
thickness of exercise before, SCM thickness rate of change
was slightly decreased according to pressure increased after
exercise(p<.05).

CONCLUSION: The results of this study showed that
CCFEx using sling is effective for SCM and DCF of choric

neck pain patients.
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=4 9 v wgho 24 EHl2y} AR 210 B Table 1. General characteristics of subjects
5 1A= 3] JEEl ool 1 gk
of thgt ZAE AAISHL We-E5y53lese TR Variable ~ EG(n=17) CG(n =21) D
ol taiA Zzstalzl etet Male 11 Male :10
_ Gender

2 AfollM e MEseS 7 Ade 5 55 Female:6 ~ Female:11
o] §l= AT dxTolA £8E o&3 Hel5ad Age(years) 24.29 25.00 2
$-%9 7| 7Kshort term)A A|5Fe] Qe ulo] 9w =ul Height(cm) 168.59 166.9 25
717-E o] 83 H | BE3 A AR B E5 2yl B Weight(kg) 60.82 59.67 35
el 2 S 280 Qo Zgele] ¢ dyp  NDleorg) 659 281 00 *
I 29 =9 uy BAsE=Y 9ok VAS(score) 3.18 95 .00 *

I, i
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Q5 A 20104 89 123 20114 3o
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7T W SP 20 WY BESS Skt

S 173S o R skt

AT A FAe] A B oA 5O F5S Tadke
A F B3 & T &4 ol & e HES
7HA AL, Bl T A7 e A ubA ARS
At A= A QA F oH, A o) x]4> (neck disability

index; NDL)oJ|A] 53 o) 155 m|vke] “Zu]gh 2o 7}
Qe AH O]9 5, 2007)2} Al ZFAFAFA] E(visual analog
scale; VAS)of|A] 40]5}Ql A2 Akt gt AA
A A A 2200 o8] A v A% 9
a1 Sis) <1, AL AR 4, 2ol Al
AAHE So| SAR SAYHS HARehoch
MBI P ABE 24294, B AA 168.59cn,
B A3 60.82kg, BA o= 59, = ZX] =318
3 166.9cm,
81, %%z 2 95
oj it AT ALY UREA EAJofl A tpol, 7], 5
Aol thet F 251 F-of7t Aol= §liap>.05), ND],
VASo= fFolgh ZFol7h A k(p<.05)(Table 1).

Mean+tSD, *p<.05
EG; experimental group, CG; control group, NDI; neck
disability index, VAS; visual analog scale
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3. 2% MHl ¥ 5 |

1) £32%AH] Sling Exercise Terapy (Red cord,
norway)

2) &g o] o mul 7] pressure biofeed back
unit (Stabilizer, USA)

3) %51} #H|(Z.one ultra convertible ultrasound
system, USA)Q} 7.5ME9] %S5} 7 &= AHultrasound
transducer, USA)

4) T/ &A= 213 (Image] Basics Version 1.38,
USA)
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Fig 2. cranio-cervical flexion test position
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Fig 3. Ultrasonographic of 22mmHg pressure (pre-exercise)
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Fig 4. Ultrasonographic of 22mmHg pressure (post-exercise)

5. Xt&2 Xz I, & a1

B ool Lof] ARESE A3 A 2] SPSS 12.0 KO (SPSS,
Chicago, IL, USA) 54| Z217H-E o|-§-3o] 45131 1, Az 22l 28 ©, & 2 FH B
o, PRHE AEe Pt W FFHAE AAISSITH AdollA 9 &5 F FHl2Y & 7 HAg
7 5 TOF WolA el ihe &5 3 2 AR A vl i SRS & U
WSHE WS 919 M) 9% Qg BARY o, YREEU0E 05  deEe 2 5 Bad
(repeated one-way ANOVA)S AFal, 72 25 oA L n= =715
AT 2o & 7 Mk H|uE sl sHE dztollA o] &5 F FHl2Y & T HAtge
+ t-7 % (independent t-test)& AHE-SFAL, F2J4F a AR A vl i SRS & U
= 0052 HA3ch o, AREEAEE &5 F AR 5 vlE)

< FA gk L5 S7FskGithTable 2)
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Table 2. Exercise of the exp / con groups before and after muscle thickness of the average value

unit:cm
22mmHg 24mmHg 26mmHg 28mmHg 30mmHg
SCM pre 48+0.12 .50+0.13 .55+0.17 .56+0.18 .63+0.20
5G SCM post 77+0.18 [76+0.18 .79+0.21 .79+0.20 .80+0.21
DCF pre A48+0.10 48+0.12 51+0.11 .50+0.10 .51+0.13
DCF post .76+0.16 76£0.16 .79+0.16 .84+0.18 .85+0.18
SCM pre 46+0.13 46+0.12 47+0.13 49+0.14 49+0.14
oG SCM post .69+0.18 [70+0.19 .74+0.23 [74+0.23 77+0.23
DCF pre A45+0.13 4740.13 .50+0.13 51+0.12 .52+0.14
DCF post .76+0.20 [79+0.20 .81+0.22 .82+0.22 .85+0.25
Mean+=SE
EG; experimental group, CG; control group
SCM; sternocleidomastoid muscle, DCF; deep cervical flexor
2 37 Z7Y SUDT ARSFAT 25 agkch 19T ATl 2%  AREEUel
M = 2 5N HatE Hu o= A HskeE hElo] SRl wet 2 FA ke
ARTlH 5 T Eze] 2 B Wiakge oY o] Z7lE 9o}, BAH oS Uehbx) okt
o] T7Fol weh & FA Helgo] SAHCR [Folst 2ol &5 & AFEEdIe] 2 7 Hekes
Al Aast A ep<.05). djz2wofA & & H9lZ9 o] 7kl whet 2 A Wskeo] HaE o,
o A HekeS o] Sl w2t 2 5 Wake SAA AL HEA] gFATH(Table 3).
o] 238 Z7IEgO, BAR FO4L ety

Table 3. Comparison of muscle thickness change rate before exercise, after the exp/ control group of SCM, DCF

unit: %
22mmHg 24mmHg 26mmHg 28mmHg 30mmHg F p
SCM EG 165.75+48.49 158.36+44.91 150.38+46.90 146.41+44.33 135.45+46.11 8.05  .00*
SCM CG 164.66+69.04 164.20+61.89 169.87+65.21 173.30£75.21 169.37+£71.37 .57 .54
t .05 -32 -1.03 -1.30 -1.69
p .95 74 .30 .20 .09
DCF EG 163.72+41.84 163.95+40.49 161.14+41.00 174.16+47.72 173.69+46.99 1.70 20
DCF CG 181.49+81.16 188.38495.49 174.87+73.50 170.57+65.87 176.76£96.55 1.10 33
t -81 -98 -.68 .18 -12
p 41 33 49 .85 .90

MeantSE, *p<.05
EG; experimental group, CG; control goup
SCM; sternocleidomastoid muscle, DCF; deep cervical flexor
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