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| Abstract |

Purpose: The purpose of this study was to evaluate the effects of early body-weight-supported treadmill training on
quadriceps strength, knee pain, and arthrogenic muscle inhibition (AMI) after knee surgery.

Methods: Sixteen adults were selected. Seven patients in the experimental group performed body-weight-supported treadmill
training, and nine patients in the control group performed general therapeutic exercise programs. Both groups received 20 minutes
of neuromuscular electrical stimulation and 20 minutes of exercise therapy for two weeks. We measured quadriceps strength, visual
analogue scale, and modified AMI classification grade before and after the intervention. Data were analyzed using the
Mann-Whitney U test and Wilcoxon signed-rank test.

Results: Within the experimental group, significant differences were observed in quadriceps strength, visual analogue scale,
and modified AMI classification grade. Significant differences were observed between the before- and after-intervention groups
in quadriceps strength and visual analogue scale. However, no significant differences were found in the modified AMI
classification.

Conclusion: The results of this study indicate that early body-weight-supported treadmill training may be an effective
intervention for improving strength, reducing pain, and addressing arthrogenic muscle inhibition following knee surgery.
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Table 1. General characteristics of subjects (n=16)

Characteristics

Gender
(male:female)

EG(n=7) CG(n=9)

5(71.4%):2(28.6%)  5(55.6%):4(44.4%)

Age(years) 51.86+6.23 63.44+5.34
BMI(kg/m?) 25.9743.31 25.04+2.30
. Side 3(42.9%):4(57.1%)  5(55.6%):4(44.4%)
(Right:Left)
Starting(date) 3.43+£2.51 5.00+£2.87

EG: experimental group, CG: control group,
BMI: body mass index

Table 2. Causes of knee surgeries

Causes EG CG
Tibia Fx 1 3
Tibia&fibular Fx 1 2
Femur Fx 1 1
Patella Fx 1
PCL rupture 1 1
ACL rupture 1
TKA revision 1
OA 1
Septic knee 1

EG: experimental group, CG: control group, Fx: fracture,
PCL: posterior cruciate ligament, ACL: anterior cruciate
ligament, TKA: total knee arthroplasty, OA: osteoarthritis
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Selection of
subject(n=25)

[ 1
Control group Experimental group
(n=14) (n=11)
| I
Pre- test
Strength, Visual analog scale, Modified AMI classification grade

Control group (n=14) Experimental group (n=11)

NMES NMES
(1 time/day, 4 times/week, (1 time/day, 4 times/week,
20min/1 time) 20min/1 time)

General therapeutic exercise Body-weight supported
program: treadmill training
Q-setting, Straight leg raise, (1 time/day, 4 times/week,
Passive rom ex 20min/1 time)

(1 time/day, 4 times/week, (1week-~1km/h)

20min/1 time) (2week-~2km/h)

Drop Drop
out out

) | @

Post- test
Strength, Visual analog scale, Modified AMI classification grade
[ I
Statistical Analysis SPSS v.21
Wilcoxon signed test
Mann-Whitney U test

Fig. 1. Overview of research procedure.
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Table 3. Description of modified AMI classification grades
Grade Definition Explanation
0 Normal No abnormal findings on physical examination
la VMO contraction: subnormal VMO contraction is visible but at a subnormal level due to
- Flexion contracture: Absent inhibition
b - VMO contraction: minimal to none Similar to la, but VMO contraction inhibition is so severe that
- Flexion contracture: Absent muscle contraction is minimal to grossly undetectable
sa VMO contraction: subnormal Presence of reversible extension deficit due to hamstring
- Flexion contracture(>5°): present contracture; passive full extension is possible
2% - VMO contraction: minimal to none Similar to 2a, but VMO contraction inhibition is so sever that
- Flexion contracture(>5°): present muscle contraction is minimal to grossly undetectable
3 Chronic irreversible flexion contracture  Chronic extension deficit that is irreducible with physical therapy

VMO: vastus medialis oblique
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T =139 102 §X 2 ZF 1035 M ER d}9 22 T 1428463602 HIFE 9.68+3.600.2 82|35t
T HEE APtk BE te] & 52 A <89 S7FEFE HERaL(p<0.05), 2wt $A A
5= the]o] FE2L 10cm o] &8l 5% 59 87 7.9249.10, 7 & 847+7250 = Eﬁﬁhk 0.55+5.552
o $ 52 A FIste] AlRYstod, 203) HHE M ER 2 o3t MekE YeRfA] kthP>0.05). HrkE]dl
FIAES Syatorh 25 BE /15U £5e zeid 2o £ 2 7k laeat 24 A 34
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@A o) o2 ALEcHKim et al., 2009). (p<0.05)(Table 4).
Table 4. Comparison of quadriceps strength before and after intervention between groups
EG(n=7) CG(n=9) z P
Before 4.60+2.93° 7.9249.10 -0.58 0.56
) After 14.28+6.36 8.47+7.25 -1.64 0.10
Q:;‘::;;fs z 237 -0.18
p 0.02° 0.86
Change 9.68+3.60 0.55+5.55 -2.81 0.00°
% Mean=SD, °: significant difference within group, ® significant difference between groups (p<0.05),

EG: experimental group, CG: control group
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Table 5. Comparison of VAS before and after intervention

EG (n=7) CG (n=9) z P
Before 4.86+0.69" 4784311 -0.05 0.96
After 2.4342.07 4224335 -1.19 0.24
VAS z 221 9.66
P 0.03° 0.33
Change 2.43+1.81 -0.56+1.50 2.12 0.03¢

% Mean=SD, °: significant difference within group, ® significant difference between groups (p<0.05),
EG: experimental group, CG: control group

AREe] EENEE S A 4862060, 34 & 43
2434207, WBIZE 24341812 UEh} o3t +42 A U, AR 7 Wk thew) Lri(Table 7). AEE
wol B4 o go3t Hol7} dolrkp<00s). thx o FA) AT Hagre FA A 186x146, TA] &
& 2 A 4.78+3.11, A = 4224335, W3 ) 1.14£1.950]1 W3} ZFL -0.7120490 2 $-2)51A 7
056415008 A OR oI5 AolB wolx] o ATIATHp<005). HRLo] 24 A% HRwe FA)
Fchp>0.05). 252 T o 719 H|uoA= SA A 1.78£1.20, =AY = 1.44+1.240]0] HIZHL 044+

At 24 F 52 Amolq folat Aol g mAlth 07302 grasiglont §olshx ekakTip=0.05). £
(p<0.03)(Table 5) & 7o) W) A 54 AT F 49E WEI9A
oA B SFlA $oI3 Aol fATkp-005)

3. +3E PEYIYN 2N 22 53 (Table 7).

T o =4z 7+ AFEE Cohen’s kappa Table 6. Inter-rater reliability of modified AMI classification
coefficient Z+e F5te] E41519chTable 6). 245 grade
A7 FAA &5 sl tigk S84 1 Al Cohen’s Kappa p
T b =] Ueldth(x=0.834, p<0.01)(Table 6). Modified AMI 0.834 0.00°
TARAE 98] Y wErIYY 2o BR § 7 sienifiont difference (p0.09)

Table 7. Comparison of modified AMI classification grade before and after intervention between groups

EG(n=7) CG(n=9) z p
Before 1.86+1.46" 1.78+1.20 023 0.82
After 1.14+1.95 1.44+1.24 -1.06 0.29
Modified z 224 173
AMI
p 0.03° 0.08
Change -0.71:0.49 -0.44+0.73 -1.13 0.26

% MeantSD, " significant difference within group (p<0.05),
EG: experimental group, CG: control group, AMI: arthrogenic muscle inhibition
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