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Therapeutic Mechanism of Taohong Siwu Decoction in Recovering Joint
Muscle Strength and Bone Mineral Density of Patients After Hip

Preservation Surgery for Osteonecrosis of the Femoral Head
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Abstract: Objective To explore the mechanism of Taohong Siwu Decoction in recovering joint muscle strength
and bone mineral density (BMD) in patients after hip preservation surgery for osteonecrosis of the femoral head
(ONFH). Methods A total of 110 ONFH patients admitted to Guang’ anmen Hospital Baoding Branch, China
Academy of Chinese Medical Sciences from April 2022 to April 2024 were enrolled. The patients were equally
randomized into a control group and a study group using a random number table, with 55 cases in each group. All

patients underwent core decompression surgery and then were given postoperative conventional western medical
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treatment, and the study group received additional modified Taohong Siwu Decoction. The course of treatment
lasted for 8 weeks. Before and after treatment, the two groups were observed in the changes of traditional Chinese
medicine (TCM) syndrome scores, Visual Analogue Scale (VAS) score for pain, Harris hip score, joint muscle
strength, bone mineral density (BMD) , hemorheological parameters (including plasma viscosity, whole blood
high—shear viscosity, and whole blood low—shear viscosity) , and bone metabolism markers [including alkaline
phosphatase (ALP) , osteocalcin (BGP) , and bone morphogenetic protein 2 (BMP-2)]. After treatment, the
clinical efficacy was evaluated between groups. Results (1) After 8 weeks of treatment, the total effective rate in
the study group was 92.73% (51/55) , which was significantly higher than that in the control group (72.73%,
40/55). The intergroup comparison showed a statistically significant difference (> =7.698, P <0.01). (2) After
treatment, scores for hip pain, soreness and weakness of the lower back and knees, mental fatigue, and deep—
thin—choppy pulse decreased in both groups compared with those before treatment (P <0.05). Moreover, the
magnitude of reduction in all these scores was significantly greater in the study group than that in the control group
(P<0.01). (3) After treatment, the VAS scores for pain severity decreased in both groups compared with baseline
(P<0.05), while the Harris scores for joint function increased in both groups (P <0.05). Furthermore, the
magnitude of reduction in VAS scores and the magnitude of improvement in Harris scores were both significantly
greater in the study group than those in the control group (P <0.01). (4) After treatment, plasma viscosity, high—
shear whole blood viscosity, and low—shear whole blood viscosity decreased in both groups compared with those
before treatment (P <0.05). Additionally, the reductions in all these parameters were significantly more
pronounced in the study group than in the control group (P <0.01). (5) After treatment, serum alkaline
phosphatase (ALP) levels decreased in both groups (P <0.05) , while serum osteocalcin (BGP) and bone
morphogenetic protein—2 (BMP-2) levels increased in both groups (P <0.05). Crucially, the magnitude of
reduction in serum ALP levels and the magnitude of elevation in serum BGP and BMP-2 levels were all
significantly greater in the study group than those in the control group (P <0.01). (6) After treatment, in the
study group, the number of patients with Grade 3 muscle strength significantly decreased while the number with
Grade 4 muscle strength significantly increased compared with those before treatment (P <0.05). In contrast,
although the control group showed some improvement in joint muscle strength, the changes were not statistically
significant (P >0.05). After treatment, the intergroup comparisons showed that the study group had a significantly
smaller number of patients with Grade 3 muscle strength and a significantly larger number with Grade 4 muscle
strength than the control group (P <0.01). (7) After treatment, both local femoral head BMD and average BMD
increased in both groups compared with those before treatment (P < 0.05). The magnitude of increase in both local
and average BMD was significantly greater in the study group than that in the control group (P <0.01).Conclusion
The application of Taohong Siwu Decoction in the treatment of in patients after hip preservation surgery for ONFH
is effective on reducing TCM syndrome scores, alleviating pain, improving joint function and hemorheology, and
restoring BMD and bone metabolism indicators, which enhances the overall clinical efficacy for the patients.

Keywords: Taohong Siwu Decoction; osteonecrosis of the femoral head; post—hip preservation surgery; joint

muscle strength; bone mineral density; alkaline phosphatase; osteocalcin; bone morphogenetic protein 2
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F1 2EARBIMRIEBEEZTRILE
Table 1 Comparison of baseline data between the two groups of patients with osteonecrosis of the femoral head (x +s)

AATE B (% )]

Pl %
EI9] (% )] R BMU(kgms) R

ZH 5 A
H 5 %5/ 151 r 4 A FEM XU

XJHRZH 55 34(61.82) 21(38.18) 59.83+538 23.70+2.15 639=+122 23(41.82) 20(36.36) 12(21.82)
L) 55 35(63.64) 20(36.36) 59.28 +5.46 23.64+2.14 643+ 1.14 24(43.64) 21(38.18) 10(18.18)
A 0.355 0.532 0.147 0.178 0.355 0.355 1.418
P{H 0.552 0.347 0.768 0.769 0.552 0.552 0.234

e BMI: RFTEE 4L

x2 2HERBIMEBEFRTAHEPEIEERS LR
Table 2 Comparison of TCM syndrome scores between the two groups of patients with osteonecrosis of the femoral

head before and after treatment (x+s, o)
wHl P —— ’é‘jﬂéﬁﬁiﬁ? _ j@ﬂ?@lﬁ@z - jﬁiﬂiz ji _ jﬂdﬁéﬂi‘?’i
TRITHT BT R TRYTHI BT IRITH BIT R TRITH BITIE
pOpiEEE 55 439+1.08 1.87+0.617 3.01+0.82 1.59+0.45" 426+0.83 2.69+047" 4.82+1.00 2.65=+0.53V
W5 55 4.44 +1.04 1.51 +0.38%2 296 +0.79 0.61 +0.26"? 4.31 +0.86 1.06 +0.29"? 491 +1.03 1.09 +0.28%?
iH 0.247 3.715 0.326 13.984 0.310 21.889 0.465 19.301
P{E 0.732 <0.001 0.511 <0.001 0.497 <0.001 0.585 <0.001

E: OP<0.05, SIHJTHTILE: @P<0.01, SXIRAAITE AL
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2.3 2ABFRBTHERBEE VASTESMXT
IhEE Harris TES LB F3LGE R W N JBITHI, 24
B BER TR L VAS PE43 RN 515 D Harris PE43 Lo
i, ERWTGIFEL(P>0.05), A,
BT, 241 PR EE VASTE S B BIR YT T

FEAK, O IR Harris PRAM Y BOBITRI &, 25
BG4 X (P<0.05); RITa4lm s, oF
FUL M PIRFE B VAS PP 3 B0 RRZH B W eIk, ¢
T UIBE Harris R 500 BB IR B T+, 22939650
B X (P<0.01),

®3 2ERBIFAEEERTAIEARBREENLEIUER (VAS) TS FIX T TN EE Harris 1153 LR
Table 3 Comparison of visual analogue scale(VAS) for pain and Harris hip scores between the two groups of patients

with osteonecrosis of the femoral head before and after treatment (x+s, 77)
3 p— — VASPE53 _ — Harris P43 _
IRTTHI BITE IR HI BITE
popiisEa:] 55 5.68 +0.93 3.21 £ 0.55% 45.84 +2.08 58.39 + 1.90%
il 55 5.75 +0.87 1.31 +0.2672 46.42 £2.25 69.18 + 2.667?
H 0.408 23.162 1.404 24.480
P1H 0.316 <0.001 0.070 <0.001

H: QP <0.05, S5IHITFATHE; @P<0.01, S5XFRBAEITE .

2.4 2ABREFBTIIENRRTFEREE %4
SRR JRITHT, 24LEE MR . Al
VIZhE . 2 VIR E LK, 2R LHRIT¥FE
X(P>0.05), BAAWH, BTG, 248850
118y i o 1 =771 o) - N o1 (37 ) B e
JPRIREAL, ZRBIAGIHEE L (P<0.05); 7T

JE A g, BFFTAR B MR BN | Al V1B
4 IR D) 26 B 48 kot BR A B B R AN, 22 R 50
TR X (P<0.01),

2.5 2FFBTAIEERIEIRILER £545
WoR: RITHT, 24 BHE IS ALP, BGP, BMP-2
KAEHES, ZRBIgEiEEX(P>005), Bf

®4 2BRBFIIAEEEGTAIEMEREFEIRLE
Table 4 Comparison of hemorheological indicators between the two groups of patients with osteonecrosis of

the femoral head before and after treatment (x+s, mPa-s)

m e - %mli%ﬁrﬁm _ %ﬂu%‘ﬂ] %ﬂifif — fmﬂf&f)} %ﬂifi ‘
TRYTHE RIT I MED AR RIT I BT RIT
X HE 2 55 229 +0.61 1.95 + 0.38 5.40 + 1.08 432 +0.81 15.74 + 2.96 11.23 +2.70
ffszen 55 2.32+0.73 1.52+0.14 531+ 1.16 3.71 + 0.60 16.18 +3.35 7.54+1.79
¢l 0.234 7.875 0.421 4.488 0.730 8.448
PE 0.728 <0.001 0.348 <0.001 0.211 <0.001
H: OP<0.05, S5iAIFATHE; @P<0.01, S5XHRAIRITIE K.

®5 2ERBAAREBERTEEBERIFIERILE
Table 5 Comparison of bone metabolism indicators between the two groups of patients with osteonecrosis of the

femoral head before and after treatment (x£5s)

a5 . _ LALP/(U-L’I )A _ EGP/( ;.LgLL\) _ EMP—Z/(ng-f‘;)

HIT HITIE HITH HITIE HITH HITIE
X Rl 55 135.17 £20.93 10279 + 15.85¥ 3.49+0.55 3.81 £0.537 5894 £6.52  71.17 £ 9.99
WFoE e 55 132.81 £19.70 8825+ 11.29%2 341052 4.46+0.87"2 5922655  83.66+ 12.46"?
tfH 0.609 5.541 0.784 4.732 0.225 5.800
PE 0.284 <0.001 0.194 <0.001 0.674 <0.001

A ALP: GRPEBEIREY; BGP: 45K BMP-2: HIEELALH 2. OP<0.05, SiAITRitLE; @P<0.01, SXFHE4
JRIT IR HERR
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7% BGP, BMP-2 7K FEXTIEAM B A m, 57
PGB X (P<0.01),
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A RIT R, WFIEALECE T WL 3 B
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%, ERYWHGIFEX(P<0.05); mxtE4r
KA A —E RN, HEFYTSIT#
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WL 3 G e ot BEZH R Rk /b, 4 G A9 5 e ot B
WU 2, ERHAGITH R X (P<0.01),

*6 2EARBIMREBEHEERTARXTINNSRIBER LR
Table 6 Comparison of joint muscle strength classification between the two groups of patients with osteonecrosis of

the femoral head before and after treatment [51(%)]
) ) il AR
39 49 5% 3% 425 5%
Xf R ZH 55 36(65.45) 19(34.55) 0(0.00) 33(60.00) 22(40.00) 0(0.00)
Mo 55 34(61.82) 21(38.18) 0(0.00) 17(30.91)%% 36(65.45)02 2(3.64)
X1a 1.418 1.418 0.000 90.781 69.504 1.418
PiE 0.234 0.234 1.000 <0.001 <0.001 0.234

d: QP <0.05, SIRITHTILE; @P<0.01, SXIRARYT A

2.7 2ABFRTHEETEMREBRILE K7
GERNL IR IBITRT, 24 BB Sk R i
Y8 %8 e, ZR¥gitaE X (P>
0.05), HA AL fira, 24 BEMBE KR

VI P 2 BRI TR, 225
AL AR L (P<0.05); 677 Jadm e, HFsE
LAY BBE R Sk JR 701 S TR R 22 4 R R A B 2
T, ZRBASFEL(P<0.01),

R7 2HRBINEBZFRTNEEZEEREERILE
Table 7 Comparison of bone mineral density between the two groups of patients with osteonecrosis of

the femoral head before and after treatment

[x+s, (grem™)]

. o _ LE&%%%%%%:&Z — SR _
IRITH RITIE TRITTHI RITIE
XiF HR 21 55 0.79 + 0.31 0.93 +0.327 0.84 + 0.29 0.92+0.27"
WFoE4H 55 0.83 +0.35 1.09 + 0.282 0.82+0.32 1.08 + 0.3172
1l 0.635 2.791 0.344 2.886
Py 0.318 0.008 0.589 0.006
H: OP<0.05, SiEITHTILE; @P<0.01, SXHRARIT)E K.

2.8 2HEBEIRAKITHLE KR4 RE/R: IH
I 8 e, WFIE AL B AR N 92.73% (51/55)
BT A 72.73%(40/55) , dHiE) b, 2%
SAGIHFEL (¥ =7.698, P<0.01),

3 Wi

B, B SRR R T R
B R, KRR N K B SR
R, 2 5MG . AEATEEZ, I

*8 2ERBIUTEEEIRKTH LR
Table 8 Comparison of clinical efficacy between the two
groups of patients with osteonecrosis of

the femoral head [ (%)]
A EiEuE Bk AL ok B
XTHEGL 55 18(32.73) 22(40.00) 15(27.27) 40(72.73)
BREdl 55 28(50.91) 23(41.82) 4(727)  51(92.73)7
pg:! 7.698
Pl 0.006

H: OP<0.01, SxHEAHE,
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