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Randomized controlled trial of sinew-regulating and bone-aligning
manipulation combined with proprioceptive neuromuscular facilitation in
treating knee osteoarthritis
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Acupuncture and Tuina, Anhui University of Chinese Medicine, Hefei, Anhui 230038, China; 3. The First Department of

Acupuncture and Rehabilitation, Anhui Provincial Hospital of Chinese Medicine, Hefei, Anhui 230031, China

[Abstract] Objective To investigate the clinical efficacy of sinew-regulating and bone-aligning manipulation combined with
proprioceptive neuromuscular facilitation (PNF) in treating knee osteoarthritis (KOA). Methods A single—center, randomized, and
parallel—controlled trial was conducted. A total of 74 patients were randomly divided into experimental group and control group (37
cases in each group). The experimental group received sinew-regulating and bone-aligning manipulation combined with PNF, while
the control group only received PNF, both for eight consecutive weeks. The primary outcome indicators included Visual Analogue
Scale (VAS), Knee injury and Osteoarthritis Outcome Score (KOOS), and co—contraction index (CCI) of lower limb muscles. The
secondary outcome indicators included Timed Up and Go Test (TUGT) as well as gait parameters. The total effective rate in the

experimental group was significantly higher than that in the control group (P<0.001). Results After 8 weeks of intervention, in terms
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of time main effect, VAS scores, CCl, and TUGT time in both groups were significantly decreased compared with baseline, while all
dimensions of KOOS scores, cadence, and step length were significantly increased (P<0.001), The increase in gait speed compared to
baseline showed no statistically significant difference (P=0.220). In terms of group main effect, the overall levels of VAS score, CCI,
KOOS pain, symptoms, sport and recreation, quality of life scores, gait speed, cadence, step length, and TUGT time in the experimental
group were superior to those in the control group (P<0.05), and there was no statistically significant difference in the overall level of
KOOS activities of daily living (ADL) dimension between the two groups (P=0.096). In terms of interaction effect, compared with the
control group, the experimental group showed a more significant decreasing trend in VAS score and CCL and a more significant
increasing trend in KOOS pain, symptoms, sport and recreation, quality of life scores, and cadence (P<0.05). No statistically
significant differences in improvement were observed between the two groups in TUGT time, gait speed, KOOS ADL dimension, and
step length (P>0.05). Conclusion Sinew-regulating and bone-aligning manipulation combined with PNF can further alleviate pain,

improve knee joint function, enhance quality of life, optimize lower limb muscle synergy as well as cadence in patients with KOA.

(Keywords] knee osteoarthritis; sinew-regulating and bone-aligning manipulation; proprioceptive neuromuscular facilita-

tion; muscle co—contraction; randomized controlled trial
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Table 1 Comparison of baseline data between the

two groups of patients

TiH AL (n=37) R (n=37)  {HNE/Z(H P

AEWY/(res , %) 61.2085.90  62.06.10 1=-0.573  0.570
P51 X=0.058  0.809
B 14(37.8%) 13(35.1%)

Eegien 23(62.2%) 24(64.9%)

BRI 16/15/6 17/14/6 X=0.120  0.942

R (s, 1) 24.60£18.30  25.80+19.10  1=-0.281  0.779
K-L 7%k 7=-0315 0.753
1 %% 17(45.9%) 19(51.4%)

I % 16(43.2%) 15(40.5%)
I 2 4(10.8%) 3(8.1%)
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Table 2 Comparison of VAS scores between the two groups of patients before and after treatment (x+s, points, n=37)

25 TRITHT WRIT)E 4 1 1BITE 8 Al Hif 1] 35N F AU F ZHRAN F
el 6.49+1.26 3.68+0.94 1.89+0.57 F=212.92, P<0.001 F=84.01, P<0.001 F=27.07, P<0.001
XJ R H 6.24+1.26 5.19+1.10 4.00+1.03

T : Mauchly BRI AGIECE 1 R BIB R (P>0.05) , HOR FIIBRRIE SR
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+x3 WHEBEERTHE KOOS B4UEH S LLE: (35,55 ,n=37)

Table 3 Comparison of KOOS subscale scores between the two groups of patients before and after treatment (x+s, points, n=37)

#1551 i3 HTHE TR 40 fiJ7JE 8 4 R[] 2] F AR F SEHBU F
ke PR 63.90+7.80  69.40+5.90 75.00£5.20  F=38291, P<0.001*  F=7.89, P=0.006  F=7.156, P=0.002*
LER 75.00£6.30  78.605.40 82.10+4.80  F=32.739, P<0.001*  F=4.59, P=0.036  F=5.098, P=0.011%

HHAMWGS)  67.70£7.50  70.60+6.20 73.50+5.80 F=13.369, P<0.001*  F=2.84, P=0.096 F=2.508, P=0.095%
i 3l B AR 60.00+7.20  70.00+6.30 75.00+5.80 F=89.266, P<0.001*  F=18.51, P<0.001  F=15.059, P<0.001*
AT 56.30+£8.60  62.50+7.70 68.80+6.90 F=46.217, P<0.001*  F=6.234, P<0.015  F=10.233, P<0.001*
pofitckicl VEZli] 64.10£7.50  66.20+6.10 68.506.40
NN 74.80£6.00  76.00+5.50 77.90+5.70
H#AIEIES)  67.5027.30  68.40£6.00 69.80+5.90
BHIRIER 59.80£7.00  63.50+6.60 66.206.30
AT 56.50+8.30  58.80+7.90 61.00+7.50
T - 250800 )& TLR B, , AN SZERIE MR B, * FoR 280l BB, WA ROE R4 . A FIRIZEEEI R BB, R
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x4 WHEBERTAE CClLEEE (ves,n=37)

Table 4 Comparison of CCl between the two groups of patients before and after treatment (x+s, n=37)

215 YRIT T BITIE 4 8 WWIY)E 8 JA Hi ] 2588 F ZHHIFRL F EHEN F
ViR 45.68+6.58 36.93+5.26 29.99+5.21 F=58.311, P<0.001 F=39.15, P<0.001 F=14.576, P<0.001
X R 21 44.59+5.73 42.79+6.93 39.23+4.86

T : Mauchly BRIEAG AU R IRIEIRBL(P>0.05) , BOR IR BRIE LSS R

x5 MWMABREETHE TUGT b (x+s,s,n=37)

Table 5 Comparison of TUGT duration between the two groups of patients before and after treatment (xts, s, n=37)

215 JRYTHT BITIE 4 RIT)E 8 A Fif (] 34N F AU F LHZN F
1620 12.48+1.56 10.54+1.88 10.36+1.74 F=21.175, P<0.001 F=4.35, P=0.041 F=3.015, P=0.052
X RRZH 12.35+2.31 11.72+2.01 10.50+1.32
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{EL Bt Bsf (1] 25 0 R PR A B B B TE e i 22 25 5. b

W7 TG S T] 220087 (P<0.001 ) 41 31350 (P=0.001)

FeAEH R (P<0.001) 2 33 | Fe W] L A543 24 B ABIETE g o BEAL ST BRI PR IA S, 3t
ST G, LIRS AR ST AL 2 A 74 B KOA B3 B 111 S ikl 5 5 B,
K7 T ] SR RN (P<0.001) 541 IRLN (P=0.003)  RF4H 37 B, a{Ea2H R P IE B T 158K5 PNF iR
B3 RHB (P=037T) AW UL KR 7, M IRASCR A PNFIRY7, THURE Y 8 J& . L
A [ B I A R A T R (IR, VAS KOOS (CCLTUGT S HU LT VAS 1l

3 e

HBTES, TEILE6, TR SRR PEN AR, PR PR T R AT R
2.6 THHAEE VAS iESH BEFRAEN gE LRI PR IE S FIRBCE PNF £ 8 AN, nl it
I DA RCEN 89.18%, W &= TRIRAL)  —M3% KOA & VAS 343 . CC1 KOOS (& |

54.10% , 22 A GEiH 54 L (P<0.001) , PRILE 7, FER A8 3N B R AR AT B AR ) 1500 A LGB A2
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x6 WMABFRITAHELSBIRILE (vas,n=37)

Table 6 Comparison of gait parameters between the two groups of patients before and after treatment (x+s, n=37)

il £zt IRITHT WTE 4 RYTE 8 A HFIR] 3007 F BN F RN F
X5 2H A (cm/s) 57.44+4.74 58.96+4.49 59.26+4.45 F=1.532, P=0.220 F=13.15, P=0.001 F=0.345, P=0.709
BH(H/min) - 87.23+12.34  98.06+10.31  107.29+8.23 F=15.077, P<0.001  F=13.69, P=0.001  F=13.775, P<0.001
$Kfem 46.57+533  52.14£5.10 54.6125.01 F=44.462, P<0.001 F=9.37, P=0.003 F=0.982, P=0.377
X HRZH i/ (em/s) 55.51+3.74 55.88+5.53 56.28+6.11
B (/min)  91.9329.90  92.44+10.68  92.37+14.34
#K/em 4555545  48.99+3.13 52.09+5.27

T : Mauchly BRIBAS I AR 1 R BRIB RIS (P>0.05) , BOR IR S5 2R

x*7 MABREFWRKRTEEBH(%),n=37]
Table 7 Comparison of clinical efficacy between the

two groups of patients (cases, %, n=37)
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33(89.19%) -5.03 P<0.001
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