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Objectives This study was conducted to evaluate the clinical efficacy and safety of the
chuna combination treatment for patients who complain of functional impairment and
pain even 3 months after total knee arthroplasty.

Methods 24 patients who had 3 months of surgery and who had knee joint pain with
a score of 4 or higher on the numerical rating scale (NRS) for more than a week were
selected as subjects. The test group received usual care and Chuna treatment and the
control group received the administration of drugs as usual care. And then the clinical
efficacy and safety were compared and evaluated. Follow—up was performed 1 month
after the end of treatment.

Results As a result of the analysis, it was confirmed that the primary parameter Korean
Western Ontario and McMaster Universities (K-WOMAC) showed statistical sig—
nificance in the amount of change in visit 2-visit 10 (V2-V10) in the pain domain and
in the amount of change in visit 2-follow 1 (V2-FU1) in the functional domain and total
score domain. The secondary parameter (NRS, risk of fall, and range of motion)
showed a tendency to decrease in the degree of discomfort, but statistical sig—
nificance could not be confirmed.

Conclusions Because this study did not have enough study subjects, it is difficult to
use the results as confirmatory evidence. However, it was confirmed that the 4-week
Chuna treatment had a significant effect and safety in patients who underwent total
knee arthroplasty. Therefore, this study is meaningful as a prior research data to pre-
pare confirmatory evidence in the future. (J Korean Med Rehabil 2022;32(2):123-138)
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Table L. Study Flow Chart

Study period Follow up
Clinical trial schedule Screening Wi w2 W3 W4 W8
V1 V2 V3 V4 V5 Vo6 v7 A% V9 VIO FUl
Informed consent o
Demographic information o
Medical history o
general information
Eligibility assessment o
Randomization o
UC+chuna o o o o o o o o o*
uc o o o
Efficacy K-WOMAC o o o
evaluation NRS ° o o o o
Risk of fall o o o o
ROM o o o
Safety evaluation Vital signs o o of of of o of of of o o
Laboratory test o o
Adverse event o o o o o o o o o o
UC drug dosage investigation o o
Blind maintenance test (evaluator) o
Concomitant drugs o o o o o o o o o o o

V1: -7 days to -1 day from V2, study period- visit 7 (within 7 days of V6), V2: 0 day, study period- visit 8 (21 days [21£3
days]), V3: within 7 days of V2, study period- visit 9 (within 7 days of V8), V4: 7 days (7£3 days), study period- visit 10
(within 3 days of V9), V5: within 7 days of V4, study period- FU1 (8 weeks from V2)(56+5 days), V6: 14 days (14£3 days),

study period- FU2 (12 weeks from V2)(84+3 days).

W: week, V: visit, FU: follow up, UC: usual care, K-WOMAC: Korean Western Ontario and McMaster Universities, NRS:

numerical rating scale, ROM: range of motion.

*Except for Chuna treatment, only UC drugs are provided, "Measure vital signs only in the treatment group.

glol whet e ol st 71, €3 ol
733t 719, WA oleh st 7S A 7He s A8
3} THTable 1I).
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Fol A FFACR AlFsh= ofE ARE

55 2488 213 celecoxib 200 mg (M B2 A&
200 mg; Pfizer Inc., New York, NY, USA)& S}5 13] &
&, A8 TS dE-S 9% esomeprazole 20 mg (]
2ME AE 20 mg; N FEHF), AL, = 2ol 4
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Table IL Basis for Selection of Chuna Technique and Dysfunction Diagnosis Method

Chuna Manual Medicine'”. The Korean Society of Chuna
Manual Medicine for Spine and Nerves (KSCMM). 2017. p.239

Chuna Manual Medicine'”. The Korean Society of Chuna

Chuna technique Dysfunction assessment Evidence
Mobilization of hip joint Restrictions of

hip joint ROM
Release of psoas M Shortness of

psoas M

Relaxation & enhancement Shortness of
of rectus femoris M rectus femoris M

Relaxation & enhancement Shortness of
of tensor fasciae latae tensor fasciae latae

Relaxation & enhancement Shortness of

of addutor M adductor M
Relaxation & enhancement Shortness of
of hamstring M hamstring M

Manual Medicine for Spine and Nerves (KSCMM). 2017. p.292

Chuna Manual Medicine'”. The Korean Society of Chuna

Manual Medicine for Spine and Nerves (KSCMM). 2017. p.294

Chuna Manual Medicine'”. The Korean Society of Chuna

Manual Medicine for Spine and Nerves (KSCMM). 2017. p.295

Chuna Manual Medicine'”. The Korean Society of Chuna
Manual Medicine for Spine and Nerves (KSCMM). 2017. p.302

Chuna Manual Medicine'”. The Korean Society of Chuna
Manual Medicine for Spine and Nerves (KSCMM). 2017. p.304

etc.

Common
technique

Common
technique

Common
technique

Selection
technique

Selection
technique

Selection
technique

M: muscle, ROM: range of motion.

3 Basle 2 39} Aldxle] Bdstel Eoko] 34 $ 455FUDOl F 33] SAst Al W 2 A ET
2 g o, FoId g e oA, 8, 8% = 7 HaE ST
AHEZIZEE S 71540l REEA] 7] E3 S SH3th @ NRS

o, QA ZoNA AFshHE oFE olQldl £ F A7y wle FHER BFe AHstE g A
Z &3t 9 V)5 e 9 WA Qe XEA sl 55 =0tk FF| v HEE 00= 3t e
o] ofF "9 7|E} EEYXE T YA FERt B T e 55 1005 5o 3P} Auletes sh, 8
&A shT k8] A 1570 FF AEE S48tk

@ ROM

A7} 55 glo] $AY & 9 Al B AS(5E

TA7EHES)E Yo HIE|(goniometer) & ARSI A

1) Q&M (efficacy) 7t REE
® Risk of fall

(1) 1+ =g E7t2(primary endpoint) - Alternative-step test: A'%-S H-S AEjol|A] &= -5

47F 27 3 AT Korean Western Ontario and McMaster o] ure wzto}l 74 Al A)ak Wal 18-cm high and
Universities (K-WOMAC) ®¥38}&o| tzo) nlste] & 40-cm deep] step S 7Fs3h whe] A Bl & 83
AASE gt A& FRlsh] At Hx A5 v 9 step& UHE W] Aels AZRe 2AEE Ao
(V2), PRAE 4 A=) 23 oJuli(V10), TA4 A= & 2 A% o=y =u kYL HrlEATh
4T(FUDN & 38] Sgsted Aot vl okt vl - Six-meter-walk test (SMT): 4 HPEEZ 6 m &
& sk =5 weh 4L 0 A Ae Sk

(2) 2X} T #H2x(secondary endpoint) - Sit-to-stand test: B7F LHFA ) (standard) 2 o) 7}

22} H7PAS 5 NRS9} risk of fall Hx X8 W& AE 43 cm oAbl & Ho AEjollA ekl 7}
(V2), A= A2 25 F(Ve), nHAEE T4 23] 53 o] 3 wha] Yol 28 53] ukEh= Ao Al
W(V10), TA A2 T 45FU)l & 43] SA3H] AIY Hre o AlE) 2 o] zpol| orolA] AlRrsted 53] ul
o B ARSI dET 22 Rl E s, Baje] Arph ohA] 9 W7kx) Ao AR &

22} H7PHS 5 range of motion (ROM)2 Hx X & PR ee]

WEH(V2), 1A SR AR T 3 o]l(V10), SR AX]
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multiple imputation F= 3] 784S AR8-ste] A3} =}
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o

oA 3710l ITT 4TS 2884 23S
A5k 2% (AT 109 ﬂ] ZT 129) 08 A8 A
Y3tk LOCF WHS A48 TxE=toz sk 4

o

S2)7F FRAE A F3k7]ol A-834A] o} PP EA4T
ITTT L3 25 ANAT 109, xR 129)0] &
Aol HAorE HEo pp A4S AehA] el
ITT 4% X33 ThFig. 1).

g2z} 21 9] ARR<= coronavirus disease 2019 (COVID
19)= A3 thdAke] AR T 23|tk

2 ATE F 508 AT tiAE BEHsk AT
I izt 242} 25784 v st A S Algoll ot
COVID-19 pandemic2. = 13t 2J2f} 21584} THA=E <l
sto] &3 g B3lo] ofslzol 53 A7 o
BAE Bekshr] flste] AR1o Y sl 4 &

[ Enrollment ]

Assessed for eligibility (n=24)

\ 4

Excluded (n=0)

Randomized (n=24)

\ 4 1 \4
Ll Allocation JI

Allocated to intervention (n=11)
& Received allocated intervention (n=11)

A 4 I Follow-u I A 4
L P J

Allocated to intervention (n=13)
& Received allocated intervention (n=13)

Lost to follow-up (give reasons) (n=1)

& COVID-19 & COVID-19
( ; | v
{ ITT analysis |

Lost to follow-up (give reasons) (n=1)

Analysed (n=10 person; 15 legs)

@ Excluded from analysis (not satisfied
minimum efficacy assessment) (n=1)

I H I

PP analysis

Analysed (n=12 person; 14 legs)

@ Excluded from analysis (not satisfied
minimum efficacy assessment) (n=1)

Analysed (n=10 person; 15 legs)

@ Excluded from analysis (not satisfied
minimum efficacy assessment) (n=1)

)
Analysed (n=12 person; 14 legs)

@ Excluded from analysis (not satisfied
minimum efficacy assessment) (n=1)

Fig. 1. Consolidated Standards of Reporting Trials flow diagram. COVID-19: coronavirus disease 2019, ITT analysis: intention-

to-treat analysis, PP analysis: per-protocol analysis.
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Table IIL Status of Subject Registration and Final Analysis

Planned
enrollment

Screening
failure

50 24 0 24

Screening Enrolled

Drop-out Completed ITT ITT
p-ou (T/C) (T/C)(person)  (T/C)(legs)
2 2 2 29

(1/1) (10/12) (10/12) (15/14)

9L, IR/6L, 6R 9L, 6R/7L, 7R

For the data of 7 subjects with bilateral surgery history, one knee was classified as an individual subject and selected for
analysis. ex) Subjects with a history of bilateral surgery, separate IDs in the form of S001 and S001S.
T/C: treatment group/control group, ITT: intention-to-treat analysis, L: left leg, R: right leg.
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A el 2971 BRI(AIET 1570, T2t 147)) &
A& X35} THTable ID).
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of fall 31 ROM A3}l thal Tl 3 23t A& A5 ¥
sl 2folE H1E4A QI Wilcoxon signed rank test
2} Wilcoxon rank sum testE 53l AA3}H oH, =35 7]
AA(V2)E FHFORE T FHEAS Fal o1t 2}o]
£ T/ 0= RIS F712 0= K-WOMAC®] A
T 2FHAR WE 23 HEE v S EREA S
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1) K-WOMAC

K-WOMACS W&
711:} EZ_

AR 7V A7 Table Vo
T loll A= V2-V10 W3S 71 X|(V2)
BA AS ghollA 25 folido] yehd 2102 ZRlx]
AL (p,g=0.047), 715 =rQ TH E=rloA= v2-
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Table IV. Demographic Characteristics
Chuna group Usual care group
Variables (n=10) (n=12) p-value
Mean+SD FREQ % Mean+SD FREQ %
Age (yr) 71.0+£9.6 70.4+£5.4 0.859
Sex Male 0 0.0% 2 16.7% 0.176
Female 10 100.0% 10 83.3%
Height (cm) 151.246.1 156.0£7.7 0.125
Weight (kg) 61.8+7.1 64.0£10.5 0.570
BMI 27.1£3.4 26.3£3.4 0.588
Body temperature (°C) 36.8+0.2 36.7+0.2 0.829
SBP (mmHg) 123.3+16.1 132.3+11.6 0.145
DBP (mmHg) 69.4+11.3 79.5+7.4 0.020
Pulse (min) 75.8+10.4 79.749.5 0.374
Smoking Non smoker 10 100.0% 8 66.7% 0.130
Ex-smoker 0 0.0% 1 8.3%
Smoker 0 0.0% 25.0%
Drinking Non drinker 9 90.0% 10 83.3% 0.650
Drinker 1 10.0% 16.7%
History of knee problem (mo) 102.9£97.0 84.4+51.7 0.574
History of <I yr 0 0.0% 0 0.0% 0.783
knee | to <5 yr 10 100.0% 12 100.0%
problem
5to <10 yr 0 0.0% 0 0.0%
>10 yr 0 0.0% 0 0.0%
History of  Left 5 50.0% 5 41.7% 0.045
TKA Right 0 0.0% 5 41.7%
Both 5 50.0% 2 16.7%
Frequency 1.5£0.5 1.2+0.4 0.116
Recent Left 7 70.0% 6 50.0% 0.342
TKA Right 3 30.0% 6 50.0%
Cormobidity Diabetes 3 30.0% 2 16.7% 0.457
Hyperlipidemia 3 30.0% 5 41.7% 0.571
Hypertension 7 70.0% 7 58.3% 0.571
Arthritis 10 100.0% 9 75.0% 0.089
Asthma 1 10.0% 2 16.7% 0.650

SD: standard deviation, FREQ: frequency, BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure,

TKA: total knee arthroplasty.
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Table V. K-WOMAC Score Variance (Leg, ITT Set)

Chuna group  Usual care group

K-WOMAC (n=15) (n=14) Phetween Puihin(t/C)" Padiv)’
Pain V2 61.00+14.68 54.17+15.93 0.314 -

V10 31.504+23.46 44.17+14.43 0.093 0.012/0.023

FU1 34.50+11.89 40.42+14.05 0.283 0.005/0.003

AV2-V10 29.50+24.20 10.00+11.87 0.030 0.047°

AV2-FU1L 26.50+16.84 13.75+10.03 0.059 0.077
Stiftness V2 60.00+20.24 52.08+19.82 0.418 -

V10 40.00+20.24 47.92+14.92 0.381 0.027/0.490

FUI 40.00+17.48 45.83+16.28 0.456 0.041/0.234

AV2-V10 20.00+21.41 4.17+19.46 0.093 0.146

AV2-FUI 20.00+25.82 6.25+16.43 0.203 0.263
Functions V2 69.11£16.93 54.53+15.28 0.050 -

V10 44.84+13.69 48.90+12.26 0.582 0.012/0.284

FU1 41.33+12.54 45.59+14.82 0.418 0.007/0.003

AV2-V10 24.27+19.65 5.63+£13.21 0.036 0.164

AV2-FU1L 27.78+19.74 8.94+4.88 0.017 0.046°
Total score V2 66.68+15.54 54.25+14.39 0.107 -

V10 41.67+14.86 47.83+£12.25 0.418 0.009/0.084

FU1 29.28+8.89 34.29+8.56 0.159 0.005/0.002

AV2-V10 25.01+19.55 6.43+11.21 0.021 0.085

AV2-FUI 37.40+16.89 19.96+7.23 0.007 0.019°

Values are presented as meantstandard deviation.

K-WOMAC: Korean Western Ontario and McMaster Universities, ITT: intention-to-treat analysis, V: visit, FU: follow up.
“derived from Wilcoxon signed rank test, derived from paired t-test (treatment [Chuna]/control [usual care]), *derived from
analysis of covariance (covariate: baseline result).

$p<0.05.

Table VI. Results of Repeated Measures Analysis of Variance

K-WOMAC Prepeaed

Group Time
Pain 0.500 0.001
Stiffness 0.660 0.004
Functions 0.689 0.000
Total score 0.925 0.000
K-WOMAC: Korean Western Ontario and McMaster Universities
Table VIL NRS Score Variance (Leg, ITT Set)

NRS Chlzﬁilgsr)oup Usual(lf;alie“)group pbetween* pwithin(t/c)T padj(VZ)I

S 5.90+1.287 5.17£1.115 0.203
V2 5.70+1.160 5.58+1.240 0.771 -
Vo6 4.70£2.003 5.00+1.706 0.923 0.047/0.176
V10 3.40+1.647 4.67+1.614 0.093 0.007/0.168
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Table VIL Continued

Chuna group

AL (n=15)

FUI 3.20+1.317
AV2-V6 1.001.41
AV2-V10 2.30+1.337
AV2-FU1 2.50+1.354

Usual care group

(n=14)
425+1.603
0.58+1.380
0.92+2.065
1.3342.462

pbetween

0.093
0.628
0.069
0.093

*

pwithin(t/c)T

0.007/0.080

Padicv2)’

0.505
0.076
0.127

Values are presented as meantstandard deviation.

ITT: intention-to-treat analysis, S: screening (visit 1), V: visit. FU: follow up.

*derived from Wilcoxon signed rank test, 'derived from paired t-test (treatment [Chuna)/control [usual care]), *derived from
analysis of covariance (covariate: baseline result).

Table VIII Change of NRS Score according to Visits (Correction with Baseline Value)

Prepeated
Group Time
NRS 0.216 0.000
NRS: numerical rating scale.
Table IX. Evaluation Results of Risk of Fall according to Visits
Risk of fall n Chuna Group Usual care group pbetwee,f pwi.h;nwc)* padj(V2)§
Alternative-step V2 10/12 17.43+6.93 11.90+2.88 0.008 -
test V6 10/12 13.8143.60 11.60+2.00 0.166 0.037/0.388
V10 10/12 13.46+5.61 10.45+1.45 0.086 0.059/0.023
FUI 10/12 11.63+4.20 10.52+1.50 1.000 0.013/0.026
AV2-V6 10/12 3.62+5.93 0.30+1.74 0.018 0.707
AV2-V10 10/12 3.97+9.73 1.45+2.39 0.048 0.095
AV2-FUL 10/12 5.80+5.98 1.38+2.49 0.070 0.676
Six-meter-walk V2 9/12 8.85+5.95 6.36+1.27 0.255 -
test V6 10/12 7.0342.83 6.29+1.59 0.644 0.260/0.367
V10 10/12 5.73+1.13 5.9240.75 0.156 0.021/0.209
FU1 10/12 5.51+0.91 5.83+0.64 0.291 0.011/0.307
AV2-V6 9/12 1.77+7.32 0.08+1.80 0.859 0.341
AV2-V10 9/12 3.1146.11 0.44+0.94 0.076 0.623
AV2-FUL 9/12 3.34£6.20 0.54+1.15 0.039 0.467
Sit-to-stand V2 10/12 17.63+7.88 15.006.62 0.429 -
test V6 10/12 13.66+4.52 13.7544.55 0.767 0.093/0.308
V10 10/12 13.45+5.21 13.32+4.30 0.895 0.037/0.071
FUI 10/12 13.45+7.72 13.2143.74 0.291 0.139/0.136
AV2-V6 10/12 3.98+6.61 1.2543.21 0.235 0.370
AV2-V10 10/12 4.18+5.82 1.68+2.69 0.114 0.321
AV2-FUL 10/12 4.19+6.98 1.80+3.69 0.235 0.543
Timed up and V2 10/12 13.07+2.92 12.0743.14 0.262 -
go test V6 10/11 10.67+2.43 10.8342.39 0.833 0.005/0.062
V10 10/12 10.77+3.46 10.4742.17 0.947 0.037/0.034
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Table IX. Continued

Risk of fall n Chuna Group Usual care group Detween’ Duithin(ve) Padicva)’

Timed up and FU1 10/12 10.16+2.65 10.2742.02 0.767 0.017/0.006

go test AV2-V6 10/11 2.40+1.27 1.31£2.13 0.260 0.240
AV2-V10 10/12 2.30+2.71 1.60+2.18 0.210 0.744
AV2-FU1 10/12 2.91+2.53 1.81+2.16 0.235 0.451

Values are presented as number or meantstandard deviation.

V: visit, FU: follow up.

"At the time of evaluation, subjects who could not be evaluated due to the subject's complaints of pain were excluded from the
number of n.

Tderived from Wilcoxon signed rank test, *derived from paired t-test (treatment [Chuna]/control [usual care]), ‘derived from
analysis of covariance (covariate: baseline result).

Table X. Results of Repeated Measures Analysis of Variance

Risk of fall ] S

Group Time
Alternative-step test 0.020 0.017
Six-meter-walk test 0.215 0.087
Sit-to-stand test 0.742 0.010
Timed up and go test 0.805 0.000

Table XI. Range of Motion Evaluation Results according to Visits (by Leg)

Range of motion Chlglli lgsr)oup Usual (If:rlz)group e Puithin(ue)| Pacicv2)’
Flexion V2 118.80+20.57 130.08+11.23 0.025 -

V10 120.30+10.00 131.42+10.58 0.004 0.092/0.183

FUI 120.20+10.48 132.67+11.34 0.006 0.109/0.021

AV2-V10 -1.50+19.28 -1.33£3.47 0.080 0.094

AV2-FU1 -1.40£17.52 -2.58+3.15 0.228 0.069
Extension V2 11.70£6.80 9.17+5.36 0.497 -

V10 9.60+5.62 8.08+4.34 0.628 0.018/0.032

FU1 8.50+4.53 7.58+4.44 0.628 0.018/0.010

AV2-V10 2.10£2.08 1.08+1.44 0.314 0.386

AV2-FU1 3.20+2.86 1.58+1.62 0.228 0.181

Values are presented as meantstandard deviation.

V: visit, FU: follow up.

*derived from Wilcoxon signed rank test, ‘derived from paired t-test (treatment [Chunal/control [usual care]), *derived from
analysis of covariance (covariate: baseline result).

Table XIL Results of Repeated Measures Analysis of Variance

Range of motion Prepesed -
Group Time

Flexion 0.025 0.546

Extension 0.456 0.000
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Table XIIL Results of Laboratory Test (by Person)
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2232]d Al9] CRP, diastolic blood pressure & V10 A]<]
CPK, ESR= A|&Jetale 7 w3t 2fol= g1 = (i3l
CHTables XIIL, XIV). 77} %fo]7} Sl W= 7jaa
RIS Fal oA o kg o mof 9l AR =

Safety Ch‘;ﬁil%r)"“p
S AST 25.7048.79
V10 _AST 27.30+11.26
S ALT 18.80+10.76
V10_ALT 20.40+15.59
S BUN 16.90+4.19
V10 BUN 18.13+5.04
S CPK 83.70+27.62
V10_CPK 70.94+33.87
S ESR 21.90+7.78
V10 ESR 22.8048.20
S CRP 1.82+1.43
V10 _CRP 1.53+2.00

Usual care group .
(n=12) Poetween
24.50+5.16 0.817
24.42+7.24 0.791
18.92+5.21 0.408
19.00+7.50 0.575
18.26£5.15 0.531
19.534+4.47 0.598
131.754+88.89 0.429
113.67+£50.40 0.030
17.83£13.11 0.155
15.17+11.26 0.043
0.81+0.69 0.035
0.68+0.44 0.166

Values are presented as meantstandard deviation.
S: screening (visit 1), V: visit, AST: aspartate aminotransferase, ALT: alanine aminotransferase, BUN: blood urea nitrogen, CPK:
creatine phosphokinase, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.

“derived from Wilcoxon signed rank test.

Table XIV. Comparison of Vital Signs Results according to Visits (by Person)

Safety Ch‘zﬁil%r)"“p
ST 36.8+0.2
VIO T 36.7+0.2

S _SBP 123.3+16.1
V10_SBP 121.6£18.9
S DBP 69.4+11.3
V10 DBP 70.6+6.5

S P 75.8+10.4
V10 P 77.4+12.2

Usual care group

(n=12)
36.7+0.2
36.6+0.3

132.3+11.6

127.1£10.2
79.5+7.4
73.347.4
79.749.5
77.3+11.0

*
Poetween

0.828
0.864
0.161
0.425
0.028
0.380
0.378
0.990

Values are presented as meantstandard deviation.

S: screening (visit 1), T: temperature, V: visit, SBP: systolic blood pressure, DBP: diastolic blood pressure, P: pulse.

“derived from Wilcoxon signed rank test.
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