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Abstract

Objective: To retrospectively analyze the effect of Fuyuan Huoxue Decoction combined with conven-
tional management on preoperative resolution of soft-tissue swelling in patients with complex tibial
plateau fractures, and to explore its potential mechanisms from a serological perspective. Methods: A
total of 80 patients with complex tibial plateau fractures admitted to the Department of Traumatology
and Orthopaedics of Neijiang Municipal Hospital of Traditional Chinese Medicine between January
2023 and December 2024 were included. According to the treatment regimen, patients were divided
into a Fuyuan Huoxue Decoction group and a control group. Both groups received standard preoper-
ative care including limb elevation, cryotherapy, and elastic bandage compression. On this basis, the
treatment group additionally received Fuyuan Huoxue Decoction. Clinical and laboratory data at ad-
mission and before surgery were collected. Clinical outcomes included the time from admission to
achievement of acceptable soft-tissue conditions for surgery, changes in limb circumference differ-
ence between the affected and contralateral healthy side, and visual analogue scale (VAS) scores for
pain. Serum C-reactive protein (CRP) and interleukin-6 (IL-6) were used as inflammatory markers,
and D-dimer was measured as an index of thrombosis. Liver and kidney function indices and adverse
events were recorded to evaluate the safety of Fuyuan Huoxue Decoction. Results: Compared with the
control group, the Fuyuan Huoxue Decoction group had a significantly shorter time from admission
to meeting the soft-tissue criteria for surgery. The reduction in limb circumference difference of the
affected extremity from admission to the preoperative assessment was greater, and VAS scores de-
creased more markedly (P < 0.05). Baseline serum CRP, IL-6 and hemorheological parameters were
comparable between the two groups at admission. Prior to surgery, inflammatory marker levels in
both groups were lower than at admission, but the decreases in CRP, IL-6 and the improvements in
hemorheological indices were more pronounced in the Fuyuan Huoxue Decoction group (P < 0.05).
Changes in liver and renal function indices in both groups remained within the normal range, and the
incidence of adverse events did not differ significantly between groups (P > 0.05). Conclusion: On the
basis of conventional preoperative soft-tissue management, adjunctive use of Fuyuan Huoxue Decoc-
tion helps accelerate the resolution of soft-tissue swelling, shorten preoperative waiting time, and
may exert its effects by reducing inflammatory factor levels, improving hemorheological status, and
attenuating hypercoagulability in patients with complex tibial plateau fractures. Fuyuan Huoxue De-
coction shows a favorable safety profile and offers a preoperative soft-tissue management strategy
with integrated traditional Chinese and Western medicine characteristics for complex tibial plateau
fractures.
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BaRkareahZdmieER o0&, FHERTHRME. AR B WA= E 5, JmER K
HH R, 2 K ) MK R 5 R JER I RIE » N PR A B B 8 i [1]-[3] o AR MUY 5 & R B D) AH O,
Wi FEEAR H LA 55 s AR R BE K B B S D AL [ e, VI A AN R s, &
INHU R P[] 5 % 5 25 RO R A6 KUK S 35 38N [4] [5] R AT SV B C N R 24 IR F & BBl R AR
HAR R ) GBI, WASIRES HERX R B FAR LM ST IAThRE T . ARFTH 3 S0 255 14
FEERAE W7 A ESCEECA E R R E . R IR AL K 25 N AR [6] . AH ST T
A —E FE R SR A . G R R E, T BN, M A A R R EL.
HEWNEEEAREM[7]. WIREES, BrERBEFEEITEERARWTIRG, FARHMERR [H
K, AEREH REEST AR 2 3G, O ER AR Z IR R A2 T INTRERAH S KR . 4
SR TFARISTE], ATy i RO A% 038 F5 A0 Ak 1Y) B ] R

HEEGRRG I EG 2 A8 R En 7 CRSILBHLE 7 JaWE, WU OIET AU SEEE I
s B ANZE” [8]. BouiGiiziEE (EEKW) , BAEFIER. 7700m. HhEEEA, ik
I F T BN S L B 2 B B . PR SRR [9]. IR ZG B 5 SIS B Fi b, BooiE g S Hm
7 P I DG GRS o FIH S PR R R A AR R AR SR AR R A B S Y i 4 [10]-
[12]. BEATHE T 2 A — MR DU SR r BRAR L 2340 (0 A 6 AT, EXT SR IR 7 6 B S R TR AL 23 i A 2
RGNV VIR B = o MIE S abs NI B0 J5 4 & RYE RS = BEIRE R E W TR, C RMEA
(C-reactive protein, CRP). 14 fii41 % -6 (interleukin-6, IL-6) 5 983 ¥R 4L [X 1--a (tumor necrosis factor-a, TNF-
0) 5 RV F 7K 5 R A LG E  SORE AT T RE R % UIAH OG[13] s A& MR & & D-—
SRARSESE AR T S B GAE PR BE ) I s P AR I AR 2 RS ) [14] 0 AN Fh I 7 2 4 B L5 B2 e i I i 1
TR, A BT DABARER 2248 5 R A2 0 I IV SR A AL SR AL ZUIRAS B AE ML o AT 9 R FH (] i
YRS, WERERIEE G5 B F IR K SLI = iR, HORHE S IR AT A 2 BRI RS EnA &
JUIE 3% 5 Bl A A B R BT 2 2 IR VAR TR B . TR WL R I e T ) 22 7, IR i PRk
ZENTIMIE RIER - MRRAR S S B A R bn e, B AR N R T & BT T AR R AL B
APV E I PRUEE , T HAR VLIS (128 I8 AR 3E

2. ™BISHEZE
2.1. BRI

AT TN L [ R I o G R D SRR AR R G, R T B QI LB 2023 4
1 H~2024 12 AR IR IEE-F G drib i 3k 80 #1, #iiayr 7 X iy 4 53 IR % 40
Blo BT 5 25 £ (R — G5 1 B BRI AR X 58— B2 AR AL B . BT 07 R BEBAC B & A Wik, 4%
FOR I E FARESR, AT SR BRI i e, AR B i e R PR AE B A5 1 R0 7 =
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2.2. MNFRE

WO GOME B 52 RASIR IR T 6 BT EE . AR il 18~70 &5 X &
Lo CT A EIESENEE -G89, % Schatzker 73L& TIV~VIRL, NHIRIATIALE, ABEm &R R4 A
JP TG, B SO R SK AT, R AR AL AR s SR AT VDT R AL A e s FEA B 58 il e 3 11
ARHTVEAL BB FARWVE R, FPidRh —RIGR SR, SR ORI B E S0 F AR e 4 BRI o
WL “RIMBEES " 9, R A I A

2.3. HBRERIE

HEER PR E LSS IR EO. M. BIhEEA B IM RGN BRAEAAAE BB . B KA
SR PR PUi MR B IEEE s ST I 7 B SR B i G B S Rk
BRAE S ABCAT AU IR A AR 2y Boh 25 =07 8 6 i iz 4Lk 254 B AT W
B B s GRORER L s IR TR, SEIG AT BAR GERT B ERR, TOVE e B E AR
Ho

24. BE5RTT

PRI HE 7995 15 AR 24 b T B BER AT SR, F R AT B AL P I AR PP R A A R A T SRR A 2 TiE
M7, BRI NP B 20 N E oIS Mz AN IR, PR R ARG RS . T R 252 4t
—IIRFT AL, R EEE . AR Bk B A E G A I . SR 0 R 5
D zE vty 138 F v, DAL BN . BUBR AN K YG ST o FARBIAL B A — 45 & FHA BA 25 & FH SR
. BB LREEIGE, DRERE XL CRAAZNRTFR” SFRAZ HEARA L E b
iRgET

S otiE Min A iR FEa O RT 255 77, BT S B LG R oG iz i, SFIHEBCN: S48 10
g M 10g. 4t 69. Bk 10g. AF(H) 69, KZ(HI) 69, Tk 69. HE 69, HERTHAFG—
R (ZIELZ %) 400 mL), BEH 1 7). FE o R(BERZ) 200 mL), E#fSLIATT 7 £ R 1 KRB
ALK RIEIR . o FARBE AT A, BRI AT A R KRR 2, VDR AR TR
1ESE R o NRRZEAN A AT o] B & AR T R A B B2y, ARG YT IR 5 5 70iE iz 2HAH TR .

2.5. MBIBIRBIEN T3 %

IR EE T PREC R A BAC TR BRI il REIRE(BMI). B, Bl
JRPA S AR ] 5 W RRERIR SO WM S & Schatzker 738, F TP AL 2R AIE . BRZLET
AR5 PSRV AS ELAE M Bt R AL QUK AR BRI T] (d), - DURRARE AP 2 JJ BRI i “ RALGURMF R F
FAR” HWFE; T E M RIACTH R BN SRR EMA M A2, TR 22 0F LR b IO
Be S AR HT AL SEBAUPE 72 (VAS), W A i Ol o L5 2 5 MG AR 2 FR 55 AN BE 24 h A SR AT
Bl — YA C R B FI(CRP) 4L/ -6 (IL-6) &% D- R4k, iTH ARG S ABEEZ %, PN R
PE SR R A I R o APl I LU BN e SR HT AT B DhREFa AR 24, JFGeitBate . MXnE . JRY5.
Be A A R AR A DL

2.6. SERORMFE

CRP R S byl g, 1L-6 SR AT IR S e W MR (ELISAYVRLI, TR Be A I Rl 4% 5 — B VE RS 58
e BRI A E T AR BOF A T F . D- RS Ar il 4z B BB AT A E TR X AR AR IR
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giit s R SPSS B AF 5 e IR MK THRE BRI UL X + 5 3o, 21 LA FH ARSI AR A s,
A TG EEBCR IO t 4056 AR IR A BB DL Ar 80 % DY A 8%, SR ] Mann-Whitney U #6256 /%
Wilcoxon £ 5Bkt s 7» SR B0RE LABIACRT Y 7> tE 2R, 4L1A] BRI 2 K45 51 Fisher S VIBERZ%E. Ty
RO ARG S, 2 E KT a = 0.05, P <0.05 Hw hE T BG5S

3. R
3.1 —MRELFRIELR

PR FAEAERS . BMIL 505 B 1R) 45— RN 2200 TH 22 #3 E4e i 242 L (P > 0.05). Ficth
Bl RS AT K B BT T o EL IR, A . R PR S W R e A i L R 2648 . #54H Schatzker
IV~VIR S BRI L 2 AR (P = 0.420). iR as iR, WidLEF HEHRHERR RIF T E(LE 1),

Table 1. Comparison of general data between the two groups

=1 MEBRE-REHER

Bl K ItIG Mz 4 (n = 40) Xt I& 2 (n = 40) P {H
(%) 533+7.6 55.6 + 6.3 0.132

BMI (kg/m?) 244424 244427 0.997

0 BB B[R] (d) 16+0.8 1.5+07 0.390
S L1 (%)] 24 (60.0%) 27 (67.5%) 0.642

Ao i) 25 PR [461] (%)) 19 (47.5%) 13 (32.5%) 0.254
1= e A [ (%)] 29 (72.5%) 34 (85.0%) 0.274
e ML [ (%)] 10 (25.0%) 14 (35.0%) 0.464

W R [1511(%)] 6 (15.0%) 8 (20.0%) 0.769

W KA 151 (%6)] 18 (45.0%) 11 (27.5%) 0.163
Schatzker IV [#1](%)] 11 (27.5%) 15 (37.5%) 0.420"
Schatzker VEI[#(%)] 15 (37.5%) 16 (40.0%) 0.420"
Schatzker VIZH[1](%)] 14 (35.0%) 9 (22.5%) 0.420"

*Schatzker IV~VIZ B R4 i LL EL 3, P = 0.420.

3.2. IGRRTTPEN

PRI S8 NI B2 23 o KR FEE AR, 8 S5 R 0 ) 4 22 4 il i SR 7% i 2H.(4.1 £ 0.7) em, X REZH
(4.3+£0.5)cm (P=0.246). ARAFIELZEBRANBN BRRE/N, Boigizma h1.2+0.6)cm, XA (1.9
+0.7)cm; AJ5 2 AL E0.1+0.2) cm M(L.5+0.6) cm, AATAAE 2 F4LIA 2 R IH G785 X
(¥ P <0.001), $&/~E oLz ] B SE SR ALK R . MAENBE VAS 1F5rFHIT(6.8 + 0.7)7) vs
(6.7 £0.7)5r, P=0.502, ARujslk%(3.3+0.6)73H(4.1+0.8)7, ARJ5 1 N(2.4+0.6)5 (3.6 +0.8)
55, RETAARJE 18 E00E MAHH IR 3 BT X A (4 P < 0.001). A FE 23 H L% A IE bRt
18] 52 TeiG A4 9(5.1 £1.0) d, FHEZH ~(6.5+1.2) d (P <0.05), 5d AHLHL KM ikFx LB 75 50.0%
(20/40)#1 12.5% (5/40) (P = 0.001) (J. K 1).
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Figure 1. Comparison of clinical efficacy evaluations between the two groups of patients

L PR IRERTT M A0
3.3. MiEFEIFTFMH

W2 Nt CRPLIL-6 & D- - SBAR/KFAHIT, 2 R TGt 2 o FEIGIT Sl 4 kT A8
FtiE AR LA G 1 F iR K VER 7R D-— AR /K T 550} BR 20 35 2 BRA (P < 0.05) (LI 2).

80+ _ ns
ns 50 I—I 34 Nns
60 I I 40 I I
* %k
. = 307 * ok 27
_ %k %k = _
Eb 40 o 1 oy I_I *
| | x =20 ** =
20 - IR l
Nl A " |+| ali q
0 T T I-I-II 0 T T T 0 T T T
S A & > 5y & & 5 &
% &F & g * & & ¥ &
CRP IL-6 D-— 5k

“ns” FTRPIALE RGP > 0.05), “*” FIRP<0.05, “** F7% P <001 (GHHALLLE).

Figure 2. Evaluation of serological indicators in the two groups of patients
[ 2. MEEEMBEZHERIITN

3.4. REMEM

AT, WAHEEENGE AR R E S EEfEFR(ALT. AST. Scr. BUN %5)¥4F 5%
BB, Bl A AR BT BE R W BT migss, SXTRRA Lz R B4 %= (P > 0.05), K
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4. ¥1ig

W R W= I e = e B 17 N1 A RAak L6 (i = 5 W L 1 ) ) E B =Tt 7
HC BB 2> BT . SRR, SRAUEAATEA L, R IoiE iz a M B B SR PRI TR E R, B
JARES PR TR, CRP. IL-6 RN T & D- = RASEEE R/,  HAR WA RIS ThaE
FE P E AR RN, R RN RSB G R . SRR E AR E A EIE A 2R
ML 5 REMIK, FARRMLS BB AL %A, SRFRATEMVIOEEAN R RGN [E e 2
FE K [15]. RUE BRE . BT ANEEECA BT, B0 KB K 2 S [ 16] At — B FE R FA
AL BE /) H B8 B, (ARSI EAMAZE R, 55 B AR AT A K I8 o< T {8
TR [17] AHFFEH, K IGHE M7 5 3 40 /0 AL GURRRI (] IR A AR 22 A, 5% A7 e it &
B AR e ) B A 4o — K[ 18]

MFEEGE, BEFEEIR “mEid” , b ORmpEs” AEZHRILBL]. EitikMmzmimi <
ATIMAT ML AT SRR 5 GRS 2 T R R A M R L 2R 4 [19] . IRARAR TR B, 403, 40
16+ B0 R TNF-a. IL-6 SR M, A& %2 EGEE MG S BN B, oG
W i AT O IR R AR [20] . AR R R TG 7% 4] CRP. IL-6 J¢ D- AR R E, 5 hikst
B ah 07—, S Hon] RE ik I B AORE . SCE G S MR A, (R R RS R
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