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Abstract

Objective: To investigate the efficacy and safety of half-dose (2500 IU) versus full-dose (5000 IU)
low-molecular-weight heparin (LMWH) combined with basic and physical thromboprophylaxis in
the prevention of perioperative deep vein thrombosis (DVT) in elderly patients with hip fractures,
with a focus on its impact on postoperative hidden blood loss (HBL) and early rehabilitation. Meth-
ods: A total of 218 elderly patients with unilateral closed hip fractures who underwent elective sur-
gery in the Department of Orthopedics, Suzhou Municipal Hospital between June 2023 and June
2025 were prospectively enrolled and randomly divided into a half-dose group (n = 109) and a full-
dose group (n = 109). Both groups received standard basic and physical thromboprophylaxis. On
this basis, the half-dose group received subcutaneous injections of LMWH at 2500 IU once daily,
while the full-dose group received 5000 IU once daily, both continuing until postoperative day 14.
The incidences of lower extremity DVT and pulmonary embolism (PE) were compared between the
two groups at postoperative day 14. Total blood loss and HBL were calculated using the Gross equa-
tion and Nadler formula. Postoperative hematocrit (Hct), visible blood loss (VBL), and coagulation
parameters (PT, APTT, D-Dimer, FIB) were monitored. Results: Baseline characteristics between
the two groups were comparable (P > 0.05). At postoperative day 14, the incidences of DVT in the
half-dose group and full-dose group were 6.42% and 5.50%, respectively, showing no statistically
significant difference (P = 0.772). No symptomatic PE occurred within 30 days postoperatively in
either group. On postoperative day 3, the Hct level in the half-dose group was significantly superior
to thatin the full-dose group, and total HBL was significantly lower (285.4 + 68.2 mL vs. 412.6 + 92.5
mL, P <0.001). Furthermore, the rate of active incision bleeding and allogeneic red blood cell trans-
fusion rate (9.17% vs. 22.02%) were significantly decreased in the half-dose group (P < 0.05). At
postoperative days 3 and 7, the prolongation of PT and APTT in the full-dose group was significantly
higher than that in the half-dose group (P < 0.001). Additionally, the half-dose group had a shorter
average hospital stay and significantly lower total hospitalization costs (P < 0.05). Conclusion: Peri-
operative thromboprophylaxis with half-dose LMWH in elderly patients with hip fractures demon-
strates equivalent anticoagulant efficacy to full-dose LMWH. Moreover, it regulates the endogenous
coagulation cascade more mildly, significantly reduces postoperative hidden blood loss, lowers the
risks of anemia and blood transfusion, facilitates early patient rehabilitation, and offers high health
economic value.
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PEEESB IR A TR 218 #. I B UK B 5 B A [F 15

PINFRE: O T > 65 % @ ARYHS IRt sl A& Ve i IR B e IR AT © AT
N L5 B #oR (THAHA) BB T3 B e B AT (PENAYH B 2 R @ /5 EAFE <48h, ANRET
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2.4. Gt FAE

FIAA O SRR RNZ O HIE, I3 N SPSS 26.0 HAF#AT @ Gi it 20t ELATH R Bk
S AT Shapiro-Wilk IEAPERT:, A& ISR R LA £ PrEZ (X £5)380R, AIRBEO HER
FIAMSEREAS ¢ g, [F)—2H A AN [ I T A 0 8 ML 418 A A2 A SR I 2 52 0 8 777 7% 73 #r (Repeated Measures
ANOVA); 73 T3 R DASEOMIA i LU (%) ik, ZH IR LA BRI SR /K H Pearson 2 #5358 Fisher
FEHR S . P A RS R 5, WA SR /K HE @ =0.05, 4 P<0.05 WA AZ R A R E NS FE
o

3. 458
3.1. IEFRELASERTEE

AW ILTRIE 235 B, SIBR 17 BIATFEARAER W65, 3t 218 BB H BRI, TRV, HT
SR, WALBEEER. MR, BMI 850, A IHE. B R EORERL . H e bRt
LA R TG (P > 0.05), ZHIE & AT L% 1),

Table 1. Comparison of baseline characteristics and preoperative parameters between two groups of elderly patients with hip

fractures
= 1. RAZEHBEREEEL TR RARBHERLR
HEENERE F B (n =109) SEH@n=109) SIS E () P 5
WY, Xts) 76.5+5.8 76.8+6.1 0.371 0.710
PR (S 2, B 48/61 46/63 0.075 0.784
B R BB H(BMI, kg/m?) 224+28 22.7+2.6 0.820 0.413
G IENRHMEMETE B, %) 84 (77.06) 81 (74.31) 0.228 0.632
AR LA 40 i B (Het, %) 38.6+4.2 384+45 0.339 0.735
AT R /MR (<10%/1) 215.4+41.2 211.8+43.6 0.627 0.531

3.2. RIGREHBK IS S %4 ) i B4 F AT

BEARG 14 d BRPHZE, FEALKH TIERIE T DVT 7 #(6.42%), &4 6 #1(5.50%), %
LT I Jk B 3zt it /DN R UL B ok S, ZELTRDG LU TS B 3 Gt h 22 22 (P = 0.772)s RJa 30 d 2R HEL
KAEVE PE Fi14.

fEZ MR PPN, PIAESE VBL EZRTG 2R (P = 0.188); (Hudd A2, A& H
T 2P SRR FEEH, FEAARG 3 d 1 Het K PFEZEETAEEHP < 0.001), H HBL &3
KT 4842854+ 682 mL vs 412.6 £ 92.5 mL, P <0.001). Itt4h, FEAHAMARGET NGNS ML A F
B EK T AEE41P =0.030) (L3 2).

Table 2. Comparison of the incidence of postoperative thromboembolism and multidimensional blood loss events between the

two groups
Fz2 MEREMBRRELERSSHEZRMEHFREILL
LA RE BTN RS XBHN=109) 4£EBH®=109) iK% E»» PHE
ARJ5 14 d Z#FEHZ DVT (B, %) 7 (6.42) 6 (5.50) 0.082 0.772
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AJG 30 d fEIRPEEIL/AEESE PE (H1) 0 0 - 1.000
S I #(VBL, mL) 126.5+31.2 132.4 +34.8 1.320 0.188

ARJG 3 d FEREA Y0 £ (Het, %) 326+29 298+32 6.782 <0.001

Fe k2 1fn 4 3. (HBL, mL) 285.4£68.2 412.6+92.5 11.609 <0.001
BHRITESN S IR BRI 25 (B, %) 5(4.58) 14 (12.84) 4.671 0.030

3.3. B SABERTHLREZNTEL

SR FH B 20 B Ty 222 3 A M 428 Bl R AR B gk L % £ s (VT IF T) 7 B A8 4K o 45 SR B, R (TO) 79 2H gt i
FebRZER LG (P > 0.05). 2Rifi, RJE3d(THKLTd (TN, SEHM PT & APTT itk HE#
HIFEHK(P < 0.001), 2888 1E ARG ) A= B RE s 1 S 41AE D-Dimer $1#1) /K _F 544 255 N
(P >0.05, PrkRiE), TR PT. APTT HIBKENBIE AR AN 22 BN P4 X T (WA 3).

Table 3. Comparison of dynamic trajectories of coagulation and fibrinolysis biomarkers at multiple perioperative time points
between two groups(mean + SD)

= 3. RAREFAREAL R IR T ARSI SHIER L (X £5)

H WU B 15 R aRE=pan LB (n = 109) 2 BH(n=109) t 4 P 1
PT (s) 123+1.2 122+13 0.590 0.555

A 1.d(TO) APTT (s) 325432 323+3.4 0.447 0.655
D-Dimer (mg/L) 1.45+0.36 1.48 +0.38 0.598 0.550
PT (s) 13.1+1.3 145+1.5 7.371 <0.001
ARJG 3 d(TD APTT (s) 352+3.5 38.9+4.1 7.182 <0.001
D-Dimer (mg/L) 3.12+0.85 3.08 £0.82 0.353 0.724
PT (s) 126+1.1 13.7+1.4 6.467 <0.001
AJGE 7d(T2) APTT (s) 33.8+3.1 36.6 3.8 5.968 <0.001
D-Dimer (mg/L) 2.25+0.64 2.20+0.61 0.590 0.555

3.4. MEREHERDELFFIHEUHR

BT HBL M S0k, F 52 0k e 1 AR S5 A 35 ST L R AR, s B 2 BT R S A 4T Al P
R FRT A EH(9.17% vs 22.02%, P =0.010).

P R TR AN E AL B R M I RRE, LA B RANWEREE, WP e K4akn 2 K, (E
Bie e AR % 8 S 3 PRI (L2 4)6

Table 4. Comparison of short-term rehabilitation trajectory indices and health economic indicators between the two groups

4. METRENTIERS DELFIERS UL

BHERR B8 H((n=109) 4 BHn=109) G RBE () P&

AR AN E R, %) 10 (9.17) 24 (22.02) 6.721 0.010
I F AR PR ERE A (d, X£s) 10.5+2.2 124+2.38 5.568 <0.001
BT BB 4 52 (J30) 2.8+04 34406 8.706 <0.001
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ALK T, AR AR MAE R R IA 22.02%, AT S et 2k i S 55000 7™ i B2 e B 4 1) E
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SR FE R R IR 2R T 8 I R N IRV 3)), X5 ERAS W% O FL&ATE[10].

CEFRR ARG HE IR H 0L KR (119 B8 SOE IS 2 22 RHR A BT W
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B2 9.17%, NI AR 22 i sk S0 KR 2k, B4 A B T 5 N IR AN B S 464 X
Tl AR HLRE S R RERI AT IR A, B2 D) e A A B i TR) (R K IR BRI S BT PAE RSO B R R, 58
ERETHERME B BA LG U R 12].

EARARHTHE MR L3 7 50 B 7 AP 5 1k M8 AR P 21, (HTRAE— @ IR R S IH]: 2
—, AR TR R MR IFEARAS, ATh T 5 PR K 22 v I R B SR PR AN R A B
FUFHE: S5, BEVIHEAE TARE FIH(~2 A F), X Hhze SHER R A5 ) B AN 4 B3R P Ifis: frp sl 24
FER TR
5. &g

g5 LATR, W T 2R SEET(>65 )BT AR EE BRI S, 15/ M DRI T IR i ik 38 48 e o
M EhIEA b, K FARIE S 7 AR B 7 N A 2222500 TU/d), AMXASHIFFHSTHT DVT
FRIIARAR BCRE, T e A L W 28 b AR AP AL P Y5 vt 4B AR ML s 38 46 T Pl 70 R 4R B S B0 R 2
Bt 2% i A B THE AEME VB I, KR PR T 25 P 30 M 1 e 1 TR 55 S R o R o 12 SRS AR K AR Ak T 2%
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