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Abstract

Objective: Perioperative anemia in total hip arthroplasty (THA) affects postoperative recovery and
prolongs hospital stay. Blood management is increasingly emphasized to minimize total blood loss
(TBL) during the perioperative period in THA patients and promote rapid recovery. Recent studies
suggest that abdominal aortic calcification may be an independent factor influencing perioperative
blood loss. Cardiovascular and cerebrovascular diseases are particularly common in THA patients.
This study aims to explore potential independent factors influencing perioperative blood loss in THA,
including whether cardiovascular and cerebrovascular diseases are among them. Methods: Patients
undergoing primary unilateral THA at the Affiliated Hospital of Qingdao University between January
2024 and March 2025 were retrospectively enrolled. Demographic data and bone mineral density
(BMD) measurements taken within one week preoperatively at the femoral neck, Ward’s triangle,
greater trochanter, and lumbar spine were collected. The presence of cardiovascular and cerebrovas-
cular diseases was recorded. Total perioperative blood loss (TBL) was calculated. Patients with post-
operative 24-hour blood loss < 20% of total blood volume (TBV) were assigned to Group A; the remain-
ing patients (blood loss > 20% TBV) were assigned to Group B. Factors associated with TBL were an-
alyzed, and multiple linear regression with stepwise selection was used to identify independent influ-
encing factors. Results: A total of eighty-seven patients were enrolled in this study. The mean postop-
erative 24-hour blood loss was (890.4 + 367.1) ml. The mean age of Group A (66.3 + 7.5 years) was sig-
nificantly higher than that of Group B (57.9 + 9.9 years) (P < 0.001). Compared to Group A, Group B
had significantly higher preoperative hematocrit (HCT) (P < 0.001), hemoglobin (HGB) (P = 0.002),
and red blood cell count (RBC) (P = 0.002), but significantly lower preoperative erythrocyte sedimen-
tation rate (ESR) (P = 0.03). There were no significant differences in femoral or lumbar spine BMD
T-scores between the groups. We found that body mass index (BMI), age, operative time, TBV, HCT, HGB,
RBC, ESR, and D-dimer showed significant correlations with TBL (P < 0.05). Among these, age (r =
-0.488,P <0.001),ESR (r=-0.291, P = 0.006), and D-dimer (r =-0.294, P = 0.006) were negatively
correlated with TBL. Regarding BMD, femoral parameters (T-scores for femoral neck, Ward’s trian-
gle, and greater trochanter) showed no significant correlation with TBL, while the lumbar spine param-
eter did (r=0.231, P = 0.031). Multiple linear regression analysis identified operative time (= 0.205,
P =0.022), age ( = -0.344, P < 0.001), and history of cardiovascular/cerebrovascular disease (8 =
-0.146, P = 0.036) as independent influencing factors for TBL. However, the lumbar spine BMD T-score
(# =0.159, P = 0.084) did not show a significant association with TBL. Conclusion: Age, history of car-
diovascular/cerebrovascular disease, and operative time are independent factors influencing periop-
erative blood loss in THA. Bone mineral density did not significantly affect perioperative blood loss.
This study will provide a reference for perioperative blood management in elderly THA patients
with a history of cardiovascular/cerebrovascular disease.
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1. ARE R

RS B # R (total hip arthroplasty, THA) & VA Y7 & AR AT ST B EEIRIT TR —. BEEZF
N B30, #30 THA BRRGIFE AR AR 2B WG I, X AT 20 BT SR G0 sV B 48[ 1] [2].
AREAK M ST BIAF V2 AFIRI, REIMS0 O FHRRE B, Fk e i 2k EA R
£ U 2 2 AH IR [3]-[5]. R Bl TR MRS PR SRS AE THA hA5- 3] 7 R siti, AR s FAR = 5]
MEFE VARG EE], HEkiE, D4R THA RJE B THEILEAE 900 £ 1500 2=+ [8][6]. {HEEE 1
FAR D7 A M 7 RS, FIREIR M &S E FR[7]. 2, TA BHEARE B FFEE
(R, 5> B ML LT ML [8]. DI R R /MR Tk B RS 12 /NI P EAT 5.7 20 DA R A e i
B, B BRER KM AR AR I ARE[9]. 242K ML A S 1T 20% 0, 7] G2 H B I 25 & 1
RILE, 5lEkE . Z 75— RIVEIR[10], X AT EeHER B3 B0 T MGG 20, 3900 283 A B i () A
B 2% .

T TRBI R BRI AR DL e SE R AR, AE B R SRR AT R e UEE AT, T R b e s 1
I A G RS o DRIk, R 5 TR A B 2 A S B s el R 32 A B T~ 4l 2k It S B ME LB R A, DA
WHRIT IS % . AtFiad, BERHGBMD. filE. VIOKE. 4R RHCT) WL, E
W RAR SR M AL R R . 73— DU A, B TR ORI, 4%, %, & s
& B AR BA RS 2R M ML fE B R R 2 — (1], #5252 THA BIEFF, ZEEE G plEsis, A Fe
WK, B BUREIE K . B /NG AR AR DL R B BT G o R AR B FAE () — SE SR I 12] 0 B 5
AR S 5 B AR R 8 A A Frdt— Pt . AR, IE RS 5B T AR T K1
BAHR[13], ZENBERE S I MM E WA, X H5 85 ML T A m Bk AS [ 14] [15], 28710,
A 1 il = o 06 I 08 A2 7 22 52 M) THA BEIAR S0 25 I X 7 92 o

R T EHRARBEAR LM ENLZ, ATRESEMARGERE, KA, BINA G B IFAE 1)
AR o A B A IR B LSOO I L, AR TORER 7T THA BT 2% if & (4 0 7. 52 e [
7, DU 9 A A BB AR A I v o B R A 3
2. fiRTG*
2.1. PR

FATEBAPERE FE T 2024 45 1 H 2 2025 45 3 H 1A T 5 K52 I e = B[R] — 44 BT IR o8 ARHE AR AT
WK AW BN EE o AW CIRMFER AR Z i . IS 1) FR KT 18%; 2)
WO SIRGE . JFURTESESCTT 28 . AR RMEMIOCTT REUK B ST R EAR 3) RuTA &% EllE
GER . HEBRbRE: ) BEIEITEE: 2) BAEMIIEERERS; 3) FEIHAEOCTT B, N TIRELE
AR DL SR TR AR
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2.2. BURWIER

WP A BB R BRL, BRRER . MRl R EIRE(BMD). AR Eei s . AR BT R R AR (HCT).
ARETIMALE AT E(HGB) RETLLANME T E(RBC) ARBT ML E(PLT) AR HE MBI 8] (PT). AHI
TE AL RSy B LRI A (APTT) . AR FT HE brbr AL ELAE(INR) . A FTSEMLEF S (8] (TT). A RTLF4EE 1 R (FIB).
ARETIAS . ARRTLLAHBITIE Z22(ESR) ARET D- %4k, FAREE. RJf5 1 K HGB. AJ5 1 K HCT VAL &
A O L5955 S (BRI 4t A J2 B 5/ St i S, LA SR o ASTIF 50 B B A 3
BURE X SRRSO e vk, eI AR, 9 REUGE 5 RSB BT T B b5, Mami BT
SR, WEMAAERE . Ward's =X KT DU FEHE.

23. EFRABTAR

BT A R 3 R TR — A SRR AR AR T8 Ja M N B8 HEAT A 00T B4R o R AT 30 4380 TR 14 ki
SRR (2 @) ARAE BRI BT (1) 23 12 S WO AT 4 B IRIR BOME S A BRI . DI T JEAE 10~15 em YE Y,
BT BB I A BB A . AT s VRS AR 1R 1, ARSEBCE IR 1R AR5 24 h WEBKRH
SKAIPEIRR(2 g, bid) TRBT S . A5 3548 AR 4 7T 22 80(4000 AXalU TH QD) TR IR ik AR T il o

2.4. KMEBHE

ok L SR L2 1T B 1613H5, 7% iR Nadler 24 3[ 17135
Gl = AR (mD) x DRI FI(g/d) — AR FI(g/dD] + AN LA E FI(g/d) + i
F(ml).

Pk A E(@ml) =0.3669 x B & 3 (cm) + 0.03219 x K H (kg) + 0.6041,

7 AR (@ml) = 03561 x £& 3 (em) +0.03308 x & H (kg) +0.1833.

BT I E KT 20% ] R HELAER, FRAT 4% tH L& 5 2 LORE B 0 e, B A & <
20%, BZHHIME >20%.

25. Gt

RHAMSIFEAR ¢ 33T A L X TR IS /A AR, R HESHO 37 AR H L. 4r A8
SR LR R K56 o SR Pearson AHIC /BT VAl 2 8L R I AE DG ME . SR FHIZ 0 2 et [ 3 2 iR
54 e B e Sk i B AR S ST R K. P<0.05 B G E , Fra s B G 56 . B 4t
K H SPSS 27.0 (SPSS, Chicago, IL, USA) 8 HEAT $04E 7347

3. fIRER
3.1. ANEERFHE

AHFFILGIN 87 4 B, HA B 53 44(60.9%), M 34 £4(39.1%), HH A BE kIR 48
Bl WEORTTREAR 22 6. FURTESISCTTE ISR 13 6. QU PRSI B R R 4 Bl. IR
TP (623 £9.6)%, FIIARJE 1 RHIMLE (8904 +367.1) ml.

3.2. HEIRETSHXTL

BATVRYE il B g o N AN, A AR B E < BRI EN 20%, 3L 46 41(52.9%), B 41H
M > SIMAERER 20%, 3t 41 4(47.1%). W5 1 B, B (55 2) el 22 KT A 4P =0.027);
A HFHIERN66.3 £ 7.5)%, BEKT BA(57.9 £9.9)% (P <0.001); 5 A4k, B4E#H HCT (P <
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0.001). HGB (P=0.002). RBC (P=0.002)%/, 1M ESR (P=0.03)%f%. 1% 2 Frax, WALEE RS AKX

EHER BLgRAR T LS E R .

Table 1. Comparison of preoperative parameters between the two groups

= 1. MEEARBISHIIEE

RETSH A 4H(N = 46) B 4N =41) P {H
TS %) 23:23 30:11 0.027"
e 66.3+7.5 57.9+9.9 0.000"
BMI 255+3.2 253+3.2 0.88
FARI ] 702+9.9 745+18.6 0.18
AR~ U 4 1312+ 16.4 133.5+20.7 0.58
MM/ (TBV) 4241.9 + 606.5 4462.6 + 606.7 0.09
2L AR (HCT) 413+4.7 447+3.9 0.000"
M4 & AT 4(HGB) 136.0+16.9 147.1 + 14.4 0.002"
LI LY F% 2R (ESR) 17.0+18.0 104+6.5 0.03*
LA THE(RBC) 45+05 48+0.5 0.007"
M /MRHE(PLT) 227.4+59.4 240.5 £ 56.3 0.29
56 L7 i B[R] (PT) 11.7+1.1 11512 0.51
T AL 234k 1L B N [R] (APTT) 302+5.5 302+2.4 0.99
E Brbr AL LB (INR) 1.1£0.1 1.0£0.1 0.15
ik IR TR] (T'T) 15.6+2.5 15.6+2.9 0.94
D-Eik 545.8 £429.3 405.1 £225.9 0.06
A48 A A (FIB) 33408 3.2+06 0.61
ik 2.3+0.1 24+0.1 0.43
HEEE R
Table 2. Comparison of osteoporosis indicators between the two groups
5% 2. FARIEB R IERRITEE
ﬁ"@’i Bifa(T {8) A HN = 46) B #H(N =41) P1E
HBAK) -1.23+1.36 -1.08 £ 1.59 0.65
i 3 —-0.35+1.88 -0.27 + 1.61 0.83
Ward’s = -1.86+ 1.41 -1.51+2.02 0.37
KT -1.03 £ 1.39 —0.96 +£2.26 0.86
JEHE(T 16) -0.75+ 1.06 -0.30+ 1.08 0.055
JEAE(FRARAR) 136+ 1.42 —0.81 + 1.40 0.07

3.3. RIMEBSAREISHMEXESH

g 3 s, A& BMIL. 4E#. FAREHE. TBV. HCT. HGB. RBC. ESR. D-— Bk 5 K%k
MEA B EANE, HpER . ESR. D- Rk 5 @ k& R 00 8 Rnnsioh, BEs5E
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FEBEE A Ward’s = LR KT T (6) 5 8RB IC R M NE, TR T B8 KB 2 2%
FARAE

3.4. BRINEZELRNEEITDHT

ik b [ AR B IA) () 2 B AL, fERET 2 Je Rl 2 AT, FRATR A Spearman S5 ZAH I¢ R EOT AL AR HT
DR 2 (B AR AE OGP o 7E S RS S AR OGN B AR B vh, i ade tH B A A L R) B A DG 1 (e > 0.7) o0 B AR &
TR 7 Z R B Horp — N T 2 EAAE R 547 .

BAVREPN 8 NE BB EM 2 MEEAE, WK 4TLUEE, FARRE®P = 0.022)%F TBL A IE[
s, BIBEE TR ALK, B MaEa ERNZ, BFAM TBL 2380, A1, F#(P<0.001)
DL KO i 1L S2(P = 0.036)5 TBL 2 fiAl <. BMI(P=0.088). TBV (P=0.225). HGB (P=0.348). ESR
(P =0.931). D-5KIRP =0.298). [EHME T {E(P = 0.084)F1 & ML (P = 0.265)5 TBL JC & A .

Table 3. Correlation analysis between blood loss volume and preoperative parameters

3. KMESARAISHEXMESH

e SRIE

LEPSEE P fH

BMI 0.244 0.022"
(%) —0.488 <0.001"
TR [A] (min) 0.295 0.006"

A e U4 e —0.041 0.704
B A & (TBV) 0.453 <0.001"
LN ERU(HCT) 0.430 <0.001"
1215 A 4(HGB) 0.428 <0.001*
ST T4 22 (ESR) -0.291 0.006"
LN THE(RBC) 0.399 <0.001*
/N T4 (PLT) 0.061 0.572
5 100 S5 BN (1) (PT) —0.063 0.563
TG ER 43 Bk ML BG [R] (APTT) —0.081 0.458
= B A AL LU B (INR) -0.060 0.580
5 1M B E 1R)(TT) -0.105 0.331
D-F Ak —0.294 0.006"
214k A 5 (FIB) -0.068 0.529
155 0.170 0.116

B BBA(T f8)

B (RE1E) 0.076 0.483

Je 3 0.064 0.556
Ward’s = ffi 0.110 0.312
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G PN I =E -0.013 0.906
A 0.231 0.031
JEEHE (F IR T {H) 0.229 0.033"

W CHBEMME,

Table 4. Multiple linear regression analysis for total blood loss volume

4. BRMEZELME TN

R IR 2 LA [ 70T (R? = 0.426)

HARR RATAEL R %L PRttt R 3L P i
B FrifE iz B

R 241.634 501.92 0.632

BMI 18.298 10.584 0.159 0.088
(R —13.147 3.428 -0.344 0.000"
F A 8] (min) 5.117 2.183 0.205 0.022*

B IMZFE(TBV) 0.083 0.068 0.138 0.225
1415 A -4 (HGB) 2.536 2.689 0.115 0.348
2L ITR% 28 (ESR) 0.278 3.186 0.011 0.931
D-— 5k -0.125 0.119 -0.121 0.298

JEEME T 15 53.508 30.605 0.159 0.084
/P10 I 75 5 -10.286 2.753 -0.146 0.036*
[ENES 2.482 1.053 0.128 0.265

W AR ESR.

4. Vg

B 5 A 0GB B AR B A A S BN 28R IR, 252 2 i 001 B 4 1) R = A T R
EEIR N FH 2 F IR T Sk 3 ks> 4 i O 1T B R BRI RS 1) 2 L R AR I R [ 15], AR T4 SR IR, 87 4l
U THA 882 -F 32K 05 (890.4 £367.1) ml, SR EAIIRR K o 8252 415 50717 B o B 38 0w AR IR K,
ZA IR MO AR, BRI s B AT X X — A BEIE g 2 A RE2m[18]. AHFFA 8% THA
BEPEFERE (623 £9.6)% , WIS IR 2R I & AT R4 AR (0 B ok TR R fd, sema Bk E . A
WEFEAEH, ARJSTMIGIN T4 O AR AR LRy . K i ZEAE 1 XUz [3]-[5]. 7™ B A J5 22 1ML
AR ERINGYT, XAUEN TAF A, ARSI KOs TR . A& e MR E: K i
FRTE RS A [ 1310 A F b B 42 1) R M2 AT B 25 B m] AU THA AR ki &, X 78 DUE B 7o
IR IL[16] [17]0 $RFN AT B A M A F0I R 28, nT DAE AR FTEAT A £ AL 91, ORIE &
HEFARI 24, AR AL

DAAE A FEUESE T A DG B HOR T Hb 7K -F- 5 R 5 % XU B AH DG % » Starlinger 55 [ 19] BB 7 &
B, ARET Hb BARAARFH M SRR R . Li F (2085 7 THA RJE LM 526 E BB EL, ]
RIATT Hb 5 TP 20 g/L, ZLM XK 15 NI E . JRATE TR, BAREFARH RBC. Hb.
HCT 52 i EF A, (EA RIS R 2, A 1HEN E3 R RBC. Hb. HCT 5 A S H 1
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FEAEELANK, SR RBC. Hb. HCT BUAIC, 5820 BRIt i i A2 e R 22, R AR B2 I P DX 8 1

AW IR SEFARB 2N THA AR5 R ML G R %, X5 R g R —8[11] [20]. FARE
[AERATAE MRE BRAE R, SR, AT 5] S A ™ B IR 0 s N TR IR R I, DAY e T A I (] R
By e, AREL, TR AR 15 min, KRN 9%, R RN B XSG 5%,
{E B 8] 2B K (>4 R) RGN 9% [21].

TEATF A TR IERS & THA RJF H MR A2 R R, A5 i a2 0. JATHEN
RIS AR DS B KRR AL S BOX — I G 1 2 B 5 R o AR RE R 1) AR, A 0 i I A 1 B A RO
T RE Ao T/ PR N LA S ) U 3G 0, 33X W] R F T30 23 R TR AL T AR s Bk A [14] [15],
HEE AV bR SR L I RE RGN, R BRI - 2RV P4 1) &t L7 a1 A% [22] 0 ASH 78 A I 22 3000 i
M9 5272 THA AJS H & AL R 22—, HAREENHE T LR,

DMERW AN, BB S BN R R, (FadElsigR, Bk EEmsE ARG,
WIRAY KRB, FEERMERMIES[11] [20], HEETRNE B2 THA FlF AR L&
RBRSZ R R R 2 —, A3 PR R M [23]. AW FE RIS E 5 A (EHE T ()5 THA BRI H M
A MM, EIFRRIE RE 2 MR HSI R R 2 —. BRI A e NN
I 18T B Bz Jo B A SR A R S BN R s G E R (24, B BUBRAA B AL SRR AR TR B4 L
EREH FTRRAR25], Rk, R B A B B4 R A 4R B A A a0 i H ik, IR R THA R A
A58 R B 10 o R, AT R T PR RN PR AR A DS Al A L 1 i 2 2R T ) ifL S
B, XHS5E BB AART THA BRI & 52m, Kb % FE ] a4 THA BRI H 1 & s 57
AL

A FABAAE TR M. B2, HTEELIFESIREDE, B, NAREAREAELR, W
REfAIEE B ZE . FLIR, RAMRIE LA i R B S5 RFRTHE THA BIFEARMKME, 76
FAAEDRUA IR 25 2R B R 3 R R 75 o 58 =, ASBIF 98 9 [l B A 55, AN N 5 OB 2400k | R B i [ &R 48
5 Ty th LIk A 425 A0 (A2 A 475 o

5. &t

AR B RS O I S DA T RN [ Dy L RS B A ST R K, R RO
X AR B AR B AR o B A S 2B S o AN TORE g i HL A IO I SR THA 5855 B R 1M
WEHRRSE.
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