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Abstract

BACKGROUND: With the update of artificial biomaterials and surgical techniques, total knee arthroplasty has become a reliable surgical method for the treatment
of severe knee osteoarthritis. It can effectively relieve joint pain and stiffness, correct joint deformity, and restore joint function in patients with knee osteoarthritis.
However, total knee arthroplasty can produce a large wound in such patients, and destroy the blood circulation environment. The blood flow is then slow and
coagulated, forming a hypercoagulable state in the body and further inducing deep vein thrombosis, which seriously impacts surgical efficacy and patient satisfaction.
Serious patients have the risk of developing fatal pulmonary embolism, which is a clinical problem concerned by joint surgical experts all over the world.
OBJECTIVE: To observe the efficacy of Tuina in preventing lower extremity deep venous thrombosis after total knee arthroplasty for knee osteoarthritis.
METHODS: Using a randomized controlled design, 98 patients with knee osteoarthritis scheduled for primary unilateral total knee arthroplasty were randomly
divided into Tuina group and control group (n=49 per group). The control group was treated with oral rivaroxaban tablets after operation, and the Tuina group
was treated with Tuina on the basis of oral rivaroxaban tablets. The intervention time was set from the 1% day to the 14" day after operation. The femoral vein
stasis index, the incidence of deep venous thrombosis, D-dimer value, pressure pain thresholds, American Knee Society Score, thigh and calf circumference
difference, and adverse events were recorded. The clinical trial protocol was approved by the Ethics Committee of Guanghua Hospital Affiliated to Shanghai
University of Traditional Chinese Medicine on May 16, 2020 (approval No.2020-K-43). Patients who participated in the clinical trial were fully informed of the
study protocol and process. Informed consent was signed prior to the start of the clinical trial. This clinical trial was registered at Chinese Clinical Trial Registry
on June 4, 2020 (http://www.chictr.org.cn/listbycreater.aspx, ChiCTR2000033537).

RESULTS AND CONCLUSION: After 14 days of intervention, the total femoral vein stasis index in the Tuina group was significantly lower than that in the control
group (P < 0.05). After 14 days of intervention, the incidence of deep venous thrombosis in the Tuina group was lower than that in the control group, but there
was no significant difference between the two groups (P > 0.05). After 14 days of intervention, the D-dimer value of the Tuina group was significantly lower
than that of the control group (P < 0.05). After 14 days of intervention, pressure pain thresholds at medial and lateral points of the knee joint in the Tuina group
were significantly higher than those in the control group (P < 0.05). After 14 days of intervention, the American Knee Society Score of the Tuina group was
significantly higher than that of the control group (P < 0.05). After 14 days of intervention, the circumference difference of thigh and calf in the Tuina group
was significantly lower than that in the control group (P < 0.05). No adverse events occurred in both groups. To conclude, Tuina is safe and reliable, which can
improve the lower limb femoral vein stasis state, reduce the D-dimer value, reduce thigh and calf circumference difference, improve joint pain, and promote

joint function rehabilitation.
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Table 1 | Diagnostic criteria for knee osteoarthritis
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Table 2 | Material characteristics of the implant
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Table 3 | Screening and evaluation time schedule
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Figure 1 | Trial flow chart
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Table 4 | General data comparison between the two groups

(n/%)

T H HESmAL (n=45) X4 (n=46) SitEHUE PIH
P51 0.185 0.667
C3) 10/22.22 12/26.09
L 35/77.78 34/73.91
2K 0.089 0.766
KEIKF 4/8.89 5/10.87
K 8/17.78 10/21.74
YK 14/31.11 13/28.26
AN 12/26.67 9/19.57
IR 7/15.56 9/19.57
AR oy 2 0.717 0.397
AR (= 28 kg/m?) 2/4.44 3/6.52
B (24.0-27.9 kg/m?) 4/8.89 6/13.04
E% (18.5-23.9 kg/m?) 35/77.78 34/73.91
{fi?% (< 18.5 kg/m?) 4/8.89 3/6.52
K-L 7344 0.023 0.878
JIIEZ3 14/31.11 15/32.61
Vg 31/68.89 31/67.39
®5 | MESBEER, FIELE (Rts)

Table 5 | Comparison of age and disease duration between the two
groups

H 5 n k(2 e (H)
jiZ=x7] 45 68.56+4.60 55.78+12.73
o HE AL 46 67.02+4.86 60.87+13.20
t{H 1.545 -1.872

P1H 0.126 0.064
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SR KR AR BO L, 22 5 R VR (P> 0.05), T
14.d Ja, 2R i KOS T 4 0 T TR A B S BEA (P <
0.05), HEZLAM T XL (P < 0.05), BiM 4% N ] LA
A R A I T B m (3 RS RO T Fa 8, HALTx
A, Wake.
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Table 6 | Comparison of total femoral vein blood stasis index between the
two groups
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Table 10 | Comparison of pressure pain threshold at medial point of the
knee joint between the two groups
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Table 7 | Comparison of occurrence of lower limb deep venous
thrombosis between the two groups
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Table 11 | Comparison of American Knee Society Score between the two
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Table 8 | Comparison of D-dimer value between the two groups
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3= 9, 10.

9 | MEBERXTIMUSERELE (xts, kg/cm’)

Table 9 | Comparison of pressure pain threshold at lateral point of the
knee joint between the two groups

28531 n FAREG T-1oan s

HE=H 45 6.23+0.39 3.7910.31 6.27+0.35°

o HEZH 46 6.36:0.43 3.8810.29 6.04£0.25°

t1l -1.569 -1.489 3.557

P 0.120 0.140 0.001

Fk: S5THHTAHL, *P<0.05
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Kk STHHiALL, °P<0.05

29 K. DRRABEMAE TR TIRTHESZA R MR
RZEAE S XA, ZRICREVERE (P> 0.05). T
14dJ5, PIALECTTHTEIFEAR (P < 0.05), AL T X 4]
(P <0.05), Uil mids Bk X mT LLA e /AR o1 B a
BAER ADERAAZEE, HILT W4, k12, 13,

F12 | ABREXBREEEELE (xts, cm)
Table 12 | Comparison of thigh circumference difference between the two
groups

5 n FARHT T0HG THifa

Ejime] 45 3.33+0.33 6.32+0.42 3.44+0.43"

X HEZH 46 3.41£0.37 6.43+0.40 3.71+0.32°

t1H -1.029 -1.315 -3.311

P1E 0.306 0.192 0.001

Fk: 5FWAIAAL, °P<0.05

13 | MAEENREREELR (xts, cm)

Table 13 | Comparison of calf circumference difference between the two
groups

2H 5 n SRl R R TiE
fjieii 45 2.19+0.34 3.36+0.43 2.36£0.24°
poitee: 46 2.11+0.29 3.29+0.60 2.620.27°
t{H 1.216 0.584 -4.910
P1H 0.227 0.561 0.000

Fk: STHHIAHL, °P<0.05
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