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Effect of Accelerated Rehabilitation with Anti-Gravity Treadmill

Exercise on Ankle Joint Function After Surgery of Modified Brostrom
Operation in Chronic Ankle Instability Patients
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Dept. of Exercise Prescription & Rehabilitation, Dankook University
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A &, WrkE T Rk B 60°/sec(p<.001, p<.01)2t 180°/sec(p<.001)al 4] -2J5HA| ZlstEom A=
o e B=0] 2ALEEL 60°/sec®] Hl(p{.OD)T SR (pC001), 180°/sec(pd.01)] Watelol X 9517 7h2
ahola oukEo| A= E}A Aaohs %S HAXT BAZHOZ F9% Zfoli= Holx| okgtrt. %1-1 P2 65379
A es nead 48 ¥, folo 2719 A0 ERITHp(001). ol Ahs 657 Anti-gravity
treadmillS 0]838}0] Z7|A|ZEIE Lol /&S E Z 2 JHo| HEH Brostrom &S ¥ wHARIE ROl
4 gA=29] S wa BWheH, SEY 715, 54 B SN At Sl Aow AmHs Eot
Antl -gravity treadmill& 0|85t 7| A% ou ZH%L-‘:% Hr} obdsta Bi}E 7{] \QE}E_J 0]—;@1\51 S 3|Eslo] AAMAE 9
~EZ @gozo] Mz BT s1sed T A0 AmHT

Abstract The purpose of this study was to investigate the effect of 6 weeks” accelerated rehabilitation with
anti-gravity treadmill exercise on VAS, ROM, isokinetic myofunction, and dynamic stability after surgery of
modified brostrom operation in chronic ankle instability patients. The subjects of this study were 12
chronic ankle instability patients who underwent modified Brostrom operation(MBO) by the same doctor.
6 weeks' accelerated rehabilitation program is scheduled to perform for 60min, everyday, and also
anti-gravity program performed for 15~30min, everyday. The visual analog scale(VSA) and significantly
decreased(p<.001) and ROM in all of dorsal flexion, plantar flexion, inversion and eversion significantly
increased(p{.05) after 6 weeks accelerated rehabilitation with anti-gravity treadmill exercise. Both
inversion and eversion peak torque at 60°/sec(p<.001, p{.01) and at 180°/sec(p<.001) significantly increased
after 6 weeks' accelerated rehabilitation with anti-gravity treadmill exercise respectively. In muscle defect,
although inversion(p<.01) and eversion(p<.001) at 60°/sec and inversion(p<{.01) at 180°/sec significantly
decreased, eversion at 180°/sec tended to decrease but did not change significantly after 6 weeks’
accelerated rehabilitation with anti-gravity treadmill exercise. The dynamic stability significantly increased
after 6 weeks accelerated rehabilitation with anti-gravity treadmill exercise(p<.001). These results suggest
that 6 weeks' accelerated rehabilitation with anti-gravity treadmill exercise has positive effect of VAS, ROM,
isokinetic myofunction, and dynamic stability after surgery of modified brostrom operation in chronic
ankle instability patients. Therefore, we consider that the accelerated rehabilitation with anti-gravity
treadmill exercise, which is safely and fast method, has effect on more faster recovery of ankle stability,
play ground and normal daily activities.

Keywords : Accelerated Rehabilitation, Anti-Gravity Treadmill, Modified Brostrom Operation(MBO), ROM, VAS
Score, Isokietic Muscle Strength, Dynamic Stability
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HEH Brostrom &

% Anti-gravity treadmill 7F$AEL50]

TgEE RN B WS BRe] WX I

1. M2
L3 AR TS AESEl] YR U2 AlRNE
9] &5 9 4F Axzo gt FojE7t EolA AL gl
m olof] WE &AHIE 3 F7F HaL ok 5o Ui
TEo &AF2 Y PFHinversion sprain)7} 85% ©|
A& AR o0& dEA Jom(l] EEY ¥ 4

FH= F2 70~80%7F AAH I (anterior talofibular
ligament)ollAl EA= 1, &4 Ao w2t 34 &4
(acute injury)®t 929l £*Kchronic injury)o&
U7z o2l

I g2 £2 A &4
DA d gt 9 5784,
3], 13y &4 2710 A8
2 AP, W= J S
olfo] RHIIEERMYJow
UTHA4L.

WHARE-EOFY(Chronic ankle instability) &
£ 3, 71 ol ERFA0] A&H
5 EotH 5] 7IAREEEM d(mechanical
ankle instability)® 7|5 &LEELMMES(functional
ankle instability) 22 s 4= QItH6]. ol=et Thgdt
EEQFYAL  H|Eperoneal muscle)® WHZ
(inversion muscle)d] k5ot WELE] ¥hg A7t A
A, 1837 71s 2% Ay dast &
L F7o] Q& Aoz HAFI JrH7l.

THIIEEQMEARY AEHo R HEY AR
A gHbo] low HER XaRHos WE
Ax| et W ¥ 22 Pk,
a9 18548977 5 5ol e Ao IHA
At & MEHo R AF7HA <k 6091714] o]
A9 f&HHol Ql= Aoz A 9leH(9,10], °lF
HYH Brostrom & WHModified Brostrom
Operation) B]ZA-E BEStaL HAAY| Q& BAst
of IE B sfdsks 7MY Wol ARgsteE W
o= A UH11,121.

o= ol &4 A5 ¥, Ko} wRE I=E
9] 71535 dEE 9 Axz FFOoR EHAE
A o7 FFY Aol AFEHIL 1w ofF,
Anti-gravity treadmill® &5 43 7AAHS o] &
sto] ARGANS] EAdol| A AF9] 1%H9E Y =4
sto] 850l gl ¥ WolA 27v 2e7] 59 Ed
ojde AAl & £ Sl AeER HuEI QT3]
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Moore &[1419] A7} Saxena 51519 Al
Anti-gravity treadmill& ©]-83F Afl&d-50] 35 F
o 9ES =T oA SEES A9 A
9] & F, XIV|HEASEEs= AAlsk=d ¢
1 g3tAolztal Barsiyint. T3 of 2] AP ATto]
7| HEASE e AT VG2 514
=9 L8 VY 59 716
A AlRAT B astyie16,171.

ofg] APAFoA Ueltxo] stA9] &4 X8 o]
T Yeht= F43% 715ASH 9 E3S dgotr] s
A 27 AR Il 7EAgRs T2
AE Basty YA HPH Brostrom FE F
Anti-gravity treadmill& o]-&3t 7I&EAEE T2
HET ofgt WEHEO] 27 75 B8] tigt

(P

S O

afi

=

Zike

—-

RS
A
2

T
(o]

ok my BN

g-2-5°]
Bl v-7]
27U =

Anti-gravity treadmill& ©]-83% 7I&A1Ees 220
o] & AR WERE 75 I)F| oyt JF=
U2 =R oML o8 EWE Xt a3 Q] AL
T ZEIME AAstaAt gt

2.1 A5 AA

o] A9 A= AEAl SHE el gt S
, AP AA4 s EMA JdE
g Brostrom &< AAIRE 8 Hi FR9I= 12
Al stglon HE gAES & A AAH &
B4, IE B Vs, 5548 s, 58
& T 3FARYH o7
Anti-gravity treadmill& o]-&3t /&AL E T2
WS AAGH] AT S B9l 7SR TR
Ag A-59 AH3E EA5Ih B3 Ao A o]
Aol et W82 F85] Agstal olaidt 4= s
stlom AY ojo] AAR FOT AIFEE A5
o} At IRES] AAA B (Table 1)l AAE
Hie} Zit,

Table 1. The characteristics of subjects

ofy
5

o
=2
3}

A4 A 2o

oX of B

=)

Age(yr) Height(cm) Weight(kg)

N=12 25.08+7.14 167.01+7.03 65.69+10.99

Values are Means *+ SED.
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Anti-gravity treadmill program< Alter-GollA4] A
AR ZRESS - Haste] Y, 15~30%4 65:7F
EFURE B WIS WA AN Table
2). 71EAEE T2 IWE Mattacola (1813} o]
4 Sl1910] AR T2 IR 7|22 - B ekseto] Ab
Botgom 657 Wil 6027 AASHU T Table 3).

Table 2. Anti-gravity treadmill program

Body weight Speed Time

%) (MPH)  (min)
(izicgisl:j :}VS 30~50 1.0~2.0 15

P opra vy M0 20d0 1o
Exercise 5~6 wks 80~100 4.0~6.0  20~30

(Post Op.7~8 wks)

Post Op. ; post operation.

w
om

ZSX|2(Visual Analogue Scale, VAS)

AAY] 55 ALE S457] A8 10cm Zol<9
AAA AMFHEE 0]85H2H 0~4mm= 55°] ¢
5~44mmE e BF, 45~74mmE S
9 &3 11“4_1_ 75~100mmE= AJst 202 JLHSI1

Table 3. Accelerated Rehabilitation Program

AR A Aol BAISHA SR

ZH2|(Range of motion, ROM)

BHE HH7MsHYE  Goniometer (Fabrication
Enterprises Inc, Korea)E °©]-83to] &4t o tj
ARpel Svffgaal SAEE, WH-QHe 4xg &3
SHAT.

2.3.3 5484 Tls BA

=9 544 27152 S7951] ote] 5549 A
9] HUMAC NORM(CSMi, UAS)Z o]&3t3om oAt
Az Hd NS AIAAIR ofo] kst &, ThA]
Az A2 Bote S 192 235t 28
&% 60°/secolAl 43 FAoto]  HdfE(peak
torque)e Fotgor TAFEHLS &% 180°/secol
A 153] ZAsto] AbEstoitt. 3 T S-S gotd
7] 9ol 2153} =9 E47 vle(deficinS A&

2.3.4 SX OtHM ZAHDynamic stability test)
54 IHAY HARI Y-Balance test W2
SEBT(Star excursion balance test)ol4] 1St =74
20102 THTEEEA Rt 22 IEEA
4 FR9] oHA] 2 Al EkE BRI HEFHd
BAE gokE & e AL doltH21]. &6

R
o
=

Post Op. 3~4 weeks 5~6 weeks 7~8 weeks
Exercise 1~2 weeks 3~4 weeks 5~6 weeks
Flexibility - ROM Ex. (DF/PF/EV) ROM Ex. (DF/PF/EV/IV)

Weight bearing Partial weight bearing

Full weight bearing Full weight bearing

Isometric Manual Ex.(DF/PF/IV/EV) -
Leg extension
Leg Curl
Quad sets Multi-hip Ankle tubing Ex.
SLR (Flex,Ext,Abd,Add) (DF/PF/EV/1V)
Ball squeeze Ankle tubing Ex. Calf raises
duee (DF/PF/EV) Squats
Leg extension .
Personal Ex. Calf raises Lunge
Leg Curl o
Multi-hip Leg press Balance ex.
(Flex Ext.Abd.Add) Squats (One leg sta;dmg,
Toe Ex.(tubing) Lunge BAPS board Ex.
: Box step up & down Tilt board squats,
Balance ex. Trampoline Ex.)
(BAPS board, Tilt board)
60°/sec 60°/sec
Isokinetic EX. > =
(DF/PE/IV/EV) - 120°/sec 120°/sec
180°/sec 180°/sec

Post Op. : post operation, DF ; dorsal flexion, PF :plantar flexion, IV : inversion, EV ; eversion.
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HYH Brostrom & ¥, Anti-gravity treadmill 7F5A1&250] TWEEEMEA S WE7|s 38 ujxe FF

S AASHAL = AdElA, A S49 B flol ok HE RS FAskA o (p<.001),
SRS 42 A HIEo g st Wa] Wo] 11 Zoj(cm)  180°/secolAE dHtE 9] 73—";— = FoJ5HA HF4std
£ &7sto] oY) FAoll ¥ol AXSIL M= tEl  2H(pd01), HtEolbe Haske Bde EHHh

2 AAE Ak 582 SATH22) 342 o3

2t Table 5. range of motion

Pre Post p-value

anterior + posteriormedial + posteriorlateral D/F 15. + 6.48 1817 + 5.42 017+

x 100

(3 X limb length) P/F 4833 + 1032 53.58 + 6.52 044*

Inversion 27.83 + 9.72 33.58 + 5.50 .025*

i . + 5. . + 5. . *

24 xl_ _E_Aj' Eversion 1692 + 5.63 2042 + 5.45 049

Means + SEM. *p<.05. DF ; dorsal flexion, PF ; plantar flexion.

g ol o%}oq Wi BEeAE AFsiger] eEne
I8 A8 A-39] Jox5 AZs] Yot glerE Table 6. Isokinetic myofunction
-AALS 0]LslY EAA O0]AZO - 2
T-A78=2 ]o"]’/v\r/]'. 074]—1 ‘rr‘—’]—r—v*— a= 052 4 Pre Post p-value
A5t
OO}Mq Inversion 18.17+£7.70 32.92+14.13 0071
60°/sec
Eversion = 21.33%£9.35 38.08+17.25 .002**
Inversion 14.33+4.49 21.67+6.52 0071
3. E-T-'-?E:lﬂl' 180°/sec

Eversion = 15.92+5.48 28.17+11.36 .0017*

Means + SEM. **p<.01, **p<{.001.

3.1 S3XI=(VAS)

670 A4AREE TR0 e F, YEuAo
ExZal QBOE A Hr} Q061 7AS Aoz Table 7. muscle deficit
HEPAEHp(.001)(Table 4). Deficit(%) Pre Post p-value

Inversion =~ 29.42+17.91 10£6.12 .002**

Table 4. VAS score §07fsec Eversion 349242012 6084538  .001**
Pre Post p-value Tnversion 252541593 11174653  .006™
180°/sec

433 + 2.14 067 + 077 0017 Eversion = 22.58+1837 121066  .086

Means + SEM. **p<{.001. Means * SEM. **p<.01, **p<.001.

3.2 HRIISHS 3.4 3% 2M88(Y-balance test)

FE7Fs 99 HeR= (Table 504 BE viel & 6F7HY 7IEAEL T TR AL T 57 FYA
o, 6539 7MEAIERE T2 L F nE g 2 Qs A Hoh FAFCE {o5tA FUeklt
oA FeIsHA S7HRTHPC05). (p<001)XTable 8.

3.3 854 s Table 8. dynamic stability

Pre Post p-value

6F7Y] 7ML E T2 W H8 T S84 )
5 H5l= (Table 6)0ll4 B Hie} Zo] nE =3l
oA AEes A Hty {5 F7FHAHp.01
p<.001). EZ A i3t 59 TAEE Hdle Means £ SEM. ***p(.001.
(Table 7)04 B= vke} Zo] 60°/sec?] 4% Wyt

Y-balance test 90.73+9.18 102.32+5.03 001
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FHZ QS HrESEL o 7|7t BRre] v B
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Z¥ehet] guboF o] g5t Q= Ao A4#A it
H&E Brostrom &2 AJ#3 FAE giAroz st Al
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ST 55 HAAA QYA 2X2 TF
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o] AFte] AFofA|, 6579 Anti-gravity treadmill
ol-gsto] X7|AFHSE Eol= 7HEAERE &
20| &= 552 FsH AAAZ AL
2 Yeht ofg] AgdTet 425t 298 UEhslth
olgjdt A= XI|AFHEoREE0] SR A<t
3JEIGo| FHH TS & AoE AlREHY &R}
=9 3 EAH | met ¥FH2 AFE Z2EsH] 271A|
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o5 AZE,
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Aog dHA glo
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Al 7152 FA5] HsiAE 7hset g wiE
WAV BErE o2 S EEojoRkS
x99t ®3F H3H Brostrom & F, BAEA
GBgT Axzx FFo o] HE EAE oA T
5 FHo 248k 15589129 gl&o] a5t
H ol o= WAV F&o] $4AFeE A
Pelo] o A7 told 5T F50] gle
AR 2850 AAElojoRt gtk Busty gtk
(32]. o]2fgt APA+Y A= 5Fol fle e Hol
A 2719 5548 AgEe= Al&ske Aol BAEH
AT wdd g4, SotxFo] & Udsto] wiEA 3
ot anAoleks AS 9n|stH, Mattacola
[33]9] AFoIAE LE &4 & - 27| QS
A w2 A7 FES JEAA F4HQ HE7E
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o] e3to] Ao A%, Anti-gravity treadmill ©]
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ey

A9 FE7)5 & HAe IF

oo S7HAA ofe] AYATEC] ZAulet LISk
o|#gt Aul= WEH Brostrom % ¥, Anti-gravity
treadmill program< 2-83%t 7I&A4E-25 T2 IH0]
QFASHA L MlEA e FH 259 Y 55k
IHAQ FFE VA= ACE AlEHT

59 513919 AtellA= Wkt 9 <ukte] 2
Aotk FAEE 58 At E= R
EEAT &g Sa% dloltar oy Ayt
9] Aete HiEs 4L sialoH & o Ao
M 54 A 599 AL dEIEe] 433 g
8 371 55 A4, WSS 31 At AE
E 4 5ol 3840 JFE vtk B uskgirH40]
Hale 514019 Aol THILEER/MAS S i
O = 43719 AL T, LEO] 54 /o] o5t

A F7= Aok —”?—J—O]'Ojo‘:q AXF Sl4119 7164
QA A5t E/MEA AE vt AtollA 7
=7 Hl-_-;_o]-ﬂxgg_ ZFA 1 ”1\‘— A0l B& ot Alo]
FoloHA &2 ZAoE Yehgth E3 A533]19 A+

A= ZH%—‘:% ng o] =] 33 4 5ol
IHAQ JFE vXITk B 1skelr)

o] A9 AF}oJA L, Anti-gravity treadmillE ©]
&oto] Z7|AFRSE 2ok TSGR TR TH
g T, WIERERMIY & A9 UE 54 MY
go] FJstAl 571 =3l o]zt A= Anti-gravity
treadmillZ o]83t 27| 7I&EAEes _E_‘j_EHo] Hy

m

H Brostrom & A9 B34 A 715 FAHAA
WEO] YA A = S AoZ AlRHT
5. 28

o] AT TWIHEEMYA /9] HFE Brostrom

4<% 5 Anti-gravity treadmill& ©]-83t 7[&A1E-2

T TR0l F5A HEY WAV, 554

5, B4 Aol ofudt Y& HAEAE TS

IR AAE] Thg 22 AES ATk

1. A1ZH AMAFHEE(VSAE o] 835t 34 EZX4

FOlotA FASFATHPL.001).

RO MR HiE S5 A4S 2 Y
H, o mRolA SAFCE [osHA FTHEI
THp<.05).

3. 554 ©71%52 60°/secollA W

o8t S7Ist3L

¢

rlr

urel, o B

H(p<.001, p<.01), 180°/sec
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ulad

R )

oAM= W
(p<.001).
&0 digt fﬁé«] TLALEE HIE 60°/secoll A
whe, ot W RolohAl st om(p<.01, p<.001),
180°/secoll A= ‘H‘ﬂﬁ% oot st 235 et
WATHpC.01), QR0 = Atk AFE HAAT
AR FOfet Aol HolA| kit
4. T2 54 AL AT T FAZCE
FOJsHAl S7FsHATHP<.001).
ol/fe] Aol A MPE Brostrom & F, 6579
Anti-gravity treadmill& ©]-&sto] Z7|AFHoIE X
'5%}& 71 eE nedHo| B3 WAZEHY,
a4 a7 =4 oy BE 2AAQ 1} 9
7/ﬂ_§ AZVE| o] diE o] o 5 EobyA ojHt

shtel wE folsk F7tnt

3} 9 V15S BEL 9o B AsuIe 28,
DS 5 EYE ABLE DI A
ARk ol 337 olehs ole) ABATES] A7t

AX|etHH35,42]. Anti-gravity treadmill& ©]&3t
Z7|AFE Y] e 7€ ALes Z=IH
Ho} obdstal w=2A WHEo] oS SlEsto] I
g9 Axz Ao g0 HE EAS 715 & A
2 ARdo.

Ao
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