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Abstract

Objective: To observe the effectiveness and safety of erythropoietin combined with intravenous
iron in the treatment of hormonal osteonecrosis of the femoral head in total hip arthroplasty. Me-
thods: A total of 100 patients with hormonal osteonecrosis of the femur who met the inclusion and
exclusion criteria in the Femoral Head Specialty of Linyi People's Hospital from September 2018
to September 2020 and required initial unilateral total hip replacement were selected. The ad-
mitted patients were randomly divided into observation group and control group, 50 cases in each
group. Patients in the observation group received intraoperative tranexamic acid (TXA) combined
with perioperative use of EPO and intravenous iron, while the control group received only intra-
operative TXA. There was no statistically significant difference in basic data between the two
groups before operation. Preoperative and postoperative hemoglobin changes, red blood cells,
hematocrit, Harris score and other indicators were evaluated. Results: There was no statistically
significant difference in general conditions between the two groups before operation (P > 0.05).
There was no significant difference in hemoglobin, hematocrit and Harris score between the two
groups before operation (P > 0.05). The comparative levels of hemoglobin, red blood cell count,
and hematocrit of the treatment group were higher than those of the control group on the 3rd, 5th,
and 7th day after operation, and the difference was statistically significant (P < 0.05); the compar-
ison of Harris score between the two groups at 3 months after operation was statistically signifi-
cant (P < 0.05). Conclusion: Erythropoietin combined with intravenous iron therapy can safely and
effectively reduce the risk of anemia in patients with hormonal osteonecrosis of the femoral head
after total hip replacement, and promote postoperative functional exercise and rapid recovery.
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1. 5|15

J% 15 Sk ¥R FE (Osteonecrosis of the Femoral Head, ONFH){E A& BHIfw AR 5 WL At — Ffhg M B0k M 15 [ 1]
MRARE T A AN E], ONFH R 40 AW k2. G 5010, JE6IGITE ONFH R 43 st VAT RS 14
K. B THERNL, 20T 20~40 5 EFEARE[2]. FIFRERABIEAHE, B5RE. W2,
W eI SR IR BRI R T 2, AR R R R [3]. A0S B AR (Total hip arthroplasty THA) &
Hmp R ZR T 7. fEHEFSERIPY, B ONFH B NEURRAERRER I . b, AN/ER A 812 Jidk
I PE ONFH &3 [4], Hh ¥z SBURE LI EZE R, MR R E LI R E A IR
RGN MK RGIET - o BRSS9, Iz KR SN E 7 LRSI - £F8 KRG &AL,
A SRR A T P ) A 300 L 3 B gl (49 J W L B

THA T FAREMGEK, BEIA I i B 5 £ (700~2000 ml), 5304 %% (16%~37%) [5]. %
MRS BF R T — RPN, ik, WEsombarylE. 51 RARGRYL6]. HN¥%E
6 20,308 1 & TR BT BN DS B R BT T R A R B 25.6%, E 32.8%, HREME
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SkE AT B EIL 49.4%, Lotk 41.3% [7]. ARHTTR ML JFE KN THA ARG BT AR H: K0 1) 5 2 5 fe
K2 [8] F ARG SRR 2\ i PR 2 DA SR A1 32 1 AR S5 3T M (3t — B n &, S8 THA BE S0,
27 F RRE R AP RN I P XSG, S8 5 18 i o IR bbbl 2R B 25 A it M IE THA BRI 32 1, A4k
AR I B, PRI A S TR R DA B I R () R A o« B DO R B B IR R, IR 4T 4l i 2 1 3% (EPO)
HYFTZ N AT ERFAR T, EPO W LU E LT A0 AR R, TR AT DAAE A R AT 40 B R b e
JuE, WHEMFEREIMBE S AP ARREY Z IS DUE R B iR i £k —=#F
FLFEAE N THA A 117 5 1 1) 2 BE2H B 47 o H T TE SR P ONFH B8 25 8 0% 15 B 40 R Hh ik = AH 5%
IR BT AT

AU E K EPERESESIES T, @ik It 100 51835 15 AR S5 R b, i
M AR R S DGR BER T ONFH i35 R R 2 5 A AR TR I3, b 22 4 8801 BB AR A i

ESiEN
2. M5 %
2.1 —fgwEE

2.1.1. ANFRESHIRSRRE

GINBRAE: B NE ONFH F547 THA BB BUONWIR. AT THA 3 BE SRR, H%E
BRIEFE: ARSI A AR RIGTT MG SRR 2 s il i 2 2o HERRARAE:  BEARA AR I B S i
B CEERERE L AR E TR R,

212. ARER#®%

IEHL 2018 4 9 H % 2020 4= 9 HENG T A IR BB B H Sk L BHF A G NFIHERR bR ik (1 3 F F5 91 00T 5
M THA B3R MR RSB SE 100 4], N S5 BEAL - AW ER LA FR AL AL, % 50 191 W %24 S
FEAR A1 87 2 IR BR (TXA)BE & BRI R B EPO Ak L1, %o FRAAUR AR S A TXA, PR S B R A
EHRYIRH ERAS BRI,

2.2. TXA #1 EPO KERIKEFTIMAZAE

221 TXAWAZHE

KRR FEHAEE AR TR TXA, R JEMEAE F KRS 25, S EHARR THA 20 mg/kg
TV AT 10 min ETERG  RAFARY) RS EIRIEES 1.5 g TXA.
2.2.2. EPO 58l EFIMAZHE

S A I I £ 40 2B 3R R R KR A, R N B e A DGV Ja . RIJFaR A EPO 5457, &
H AR GH 0 AE 3R (thEPO) B2 R4+ 10,000 U, F&R—X, EEAJE 7~14 K FEFEELEH KT 200 mg,
H—W, EARJG 7~14 K. & EH Hb <70 g/L $liigy7 505 4.

2.3. FRAZEREARAERE

23.1. FRE*®

SRS R FME S PO RRIE, BRI S B, Sk, [ e e R EM . PRI AT 5 A 2
JECB AR FEMECATAEKZ) 15 em AMIY) O, WRRVITE R ks AR ANSRE, Wi KT D L
A BB/, AE ISR 700 B8R, WG HL AT o R UIRR, REME KRE Sk, R R B R b
TE B /NG F 1.0 om ACHRITE 30,  BUHAWIRCE S, EHEEFR. ST RE, EIRAER S A T

DOI: 10.12677/acm.2021.114265 1846 I IR 2= =23t e


https://doi.org/10.12677/acm.2021.114265

B 5

YAV, (REFSVE 45°, 1191 10°~15°, P11 [0A I B B LB T S 505 I BLUF, BT
He SRR R E VAT, SR O R 20 SRR U S W 6, TF 1A F
THRT B, G M R R T B, BOATE, 4 SR B TN, A T
Bk, MESOUR LR, REIOA, WA, ROREANIA . I PIEGIC, BGEALN,
T8 4L

23.2. ERNIEE

PIZEL R R IO B AR B AE (R R RO B A N 3 B B2 —— R AR SO B s e 53
W) 1RSI AR AL AT ST, BRI 1 [9].

Table 1. Perioperative treatment and intervention measures
F* 1. BFEAREAT R TS

i ] i H EIAR B A B
R R Eﬁ%&%ﬁﬁﬁmﬁ,#E%ﬁi%ﬁgi%%,Wﬁ%km%,%%ﬁ%ﬁﬁ%
IR ARHG 4~6 h 254, 2hZRK.
K ARiT2d 45T 0.2 g ZokEA: POREY, HREHEDRAOCH, SH80%.
AR PRI 7 2 I5) SR P LG 6 £ PR e
PRETHE ANERICE
IR E A ANH R
Pt i BT R b LB IE I, R ERIR RS TXA
PRI it AR RS, R AN A 387,
AR5 AR ARSI, B R
ARG oIk SR A AR R UK B S, R
Pkt AJ5 6 h 4 FRULIDTE 10 mg qd EAJE 35 d.
itk ARG 4 hATIBDY SIS RS HS D fibdc, ARG 4R T8k 24 h I FRATE.
HiBe HibetE S RN RENE B, HEA ARG B T %

2.4. MEIEIR

R (B, 1%, YR, ERETEE BMI (kg/m?); ARAT. AJE 2 . K5 34 H Harris iF45:
(RATARJEH 1 K3 R 5 K57 R)IMLE A Hb (/L) ZL40A(x10™/L) ZL40 AR Het (LIL);
ARG FHRAERE L -

25. GiHESR

[ SPSS 22. 0 G it %4/ AT A, ] Kolmogorov Smirnov #3647 IE&S /0 Ak g6, % T 74 IEA %
AT E TR L5 £ FRiEZE (£9) R PZEIE] TR0 5 0 ELECR FHBRSZAE A t ke de, ZHN BTk
BORFHRCAT t #2565 P < 0.05 NN ZE S HA G228 o X T [FIB i 2 7 22 50 PR IR RE A 1 LR AT
FEAS t A5G, RS IR 5 22 o0 Mok B2 & TR T LA A& IR A0 1 TE & R} HUBCR I #&
RS, TR E 2R (%) R, TP FORHT EECR FH pearson 2 4656, SR TR HBOR I S 4Rk
IOL
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3. IARLER
3.1. EARLBIRIELE

PI2EL B E IR 5 T ARIGTT, RGHREM Y. PABEAERTMAES . RATLHBRES. R
RTZLAHAR ISR ARAT Harris P50 fRE. PEGI. ABTESR B 7 257 E WS 4e i 22 5 (P > 0.05),
AR, PIALEILE 2, % 3.

Table 2. Comparison of various experimental indicators of the two groups of patients before operation
= 2. PR EAREI SIS IEFREL I

5 % ARETMAEA ENEARY O ENIEARZED DA AHT Harris $F73
MEH 50 130.88 +10.30 4.33+0.64 39.50 + 2.33 42.62+7.04
XL 50 129.96 +10.91 4.31+6.14 38.96 + 3.24 45.00 + 6.69

t 0.43 7.52 0.54 -1.73
P 0.67 0.80 0.96 0.08

Table 3. Statistics of preoperative conditions of the two groups of patients

3. MEREARFEMBERG IR

5
4H 51 1%L EW AHi BMI
5 S
WLERH 50 48.00 + 10.08 26 24 25.40 + 5.57
w2 50 4754 +9.07 25 25 24.59 +3.83
St T=-037 F=0.33 T=354
P 0.81 0.54 0.33

3.2. MHBE A THMBIEIRELR

XA AN R AT . A diffuda g, SARERITARERE 1 K. AJE 3 K. RJE 5 K.
RJG 7 R)EE, Harris YEo 3T ARG 2, KRJE 3 MHAEE, 4558 WE 4-7,

Table 4. Comparison of preoperative and postoperative hemoglobin between the two groups
4. MEBERFRABLIEALR

ER7I % AR I NEREN ARJG 3K I NEEEN Y NEREN
WA 50 130.88 + 10.30°%* 101.54 + 9.06%* 97.36 + 10.67°% 104.0 +8.13% 114.76 + 8.13F
X R ZH 50 129.96 + 10.915°®F  100.62 + 11.03°"E 91.48 + 10.67°¢ 95.76 + 10.53% 100.00 + 10.07

HWeoas HUARGILEBEAERITEZ N b: SURARE 1 RICBHSIARE G oo SWRARE 3 RIWBEHFERITHEE N d: SUE
ARG 5 RUBALT T e SMBARE 7 RIEH G IR L.

A: SHRARMHEESIEE N B: SXRARE 1 RIWEASITSEEG C: SHRARE 3 RILRESI#E L D 53R
KRG 5 REBH G #E N E: SHBARIG 7 REEARITHE L.

KPR K ELME T 2007k, SRLRPN, BEELRE; 4 Shapiro-Wilk #3565 4LARM IEZ 20 (P > 0.05). £ Mauchly ERTER 56
W =023, P=0.00, AFEEGERIENFRAM, JERHT B HETEE, NS HMNA A TEHRA S5 2 X (F = 101.34, P = 0.00), MHEELE
ARAT RJF 1 REBRES T FEN(F rr1x =019, P=062)ERE 3 K. RJF5 K. R 7 REEEEGS 22 L(F r:3~ =8.2,P=0.00; F
#rsx =18.69, P =0.00; F 457 % =61.45 P =0.00). P4 EEHNLRBEER MHERS, OO srE A5 .
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Table 5. Comparison of red blood cell index between the two groups
52 5. FHBETMAEHLE

ZH 5] B p N} ENERIPN R 3K ENFEPN ENEIPN
Mg 50 4.33 +0.64%¢ 3.61+0.57%% 3.54 + 0.55%% 3.71+0.54% 3.89+0.53F
xR 2l 50 431 + 6.14°°F 3.72 + 0.52°P¢ 3.33+0.50° 3.40 + 0.500F 3.48 +0.49

H:oa: SWRARGILAESGII R b SURARE 1 RIWEESIT ¥ oo SURARE 3 RUWBERIMERE L d: S0E
ARG 5 RUBEALT%E G e SMBARE 7 KRIEH SR L.

A: S5XHRARFMHEAESIIER G B 5BARE 1 RWBEHAERIT¥EE N C: SXBARE 3 RILEHGIH AR Dy 534
KRG 5 REBAH G #E N E: SHBARIG 7 REEAZITHE L.

KPR K ELME T 2007k, SHLRPN, BUELRE; 4 Shapiro-Wilk #3654 M IEZ& 20 (P > 0.05). £ Mauchly ERTEKE 56
W=0.02, P=0.00, AFEEGERIEXNFRAM, JERHT B HE TR, A5 5046 38 TAEHHA Gt 5% X (F = 206.50, P = 0.00), M EETE
RET RJG 1 REBELEG 25 X(F re1x =—0.96, P=0.33)7EARJG 3 K. AJF 5 K. RJa 7 KB AAE G575 L(F res 2 =2.78, P =0.00;
F 5% =3.05, P=0.00; F 4527 =3.98, P =0.00). B2 E#EH N HLEEEE I AR, 28 Ao ARG gt L.

Table 6. Comparison of the hematocrit of the two groups of patients
= 6. FABETMAERELE

ZH 5 LGRS N} ENERIPS ARG 3K ENFEPS ENENES
Mg 50 39.50 # 2.33% 34.41 + 2.18%¢ 33.90 + 2.24%¢ 36.94 +2.17F 39.50 + 2,33
S HE A 50 38.96 + 3.245C0E 33.78 + 3.17°P¢ 32.41 +3.03% 33.91+2.90 38.96 + 3.245CPE

H:oar SWEARMHEAGTE N b: SMEAARE 1 REASHEEG o0 SWEAR)E 3 RIEFGTHEX: d: 50
RSG5 RWBEA G EE L e SWSRARSF 7 RWEA S8

A: H5XRAARBIEEA SR B: SXRAARE 1 RERAS T ¥EY C: SXBARE 3 RUEASIT¥E X D; SEA
KRG 5 REBEBLGH#E L E: SHBAARE 7 RGBS

KW H K BRI E 0Tk, SMLEHE, HIEIRH,; 4 Shapiro-Wilk #58 % 4R M IEZ 24 (P > 0.05). 4 Mauchly Bk 5
W =0.046, P=0.00, NFFEERTEXFREAE, JFATH R, W56 5 BEAEHRA g5 3 X (F = 381.92, P = 0.00), PitHEHTE
KA RJE 1 REBETGHHEU(F rr1x =011, P=027)ERSG 3 K. RJF 5 K. RJF 7 REEEA LG8 X (F rrsx =2.78, P =0.00;
F rmsx =411, P=0.00; F 457« =5.88, P =0.00). WZHEFHN LEFEER AR, M E A8 ARG E L.

Table 7. Comparison of Harris scores between the two groups of patients in each time period
2 7. FHBEZRIEEL Harris TR ELER

2053 iR p N} ARJg 31 H
WML 50 42.62 + 7.04> 77.72 +3.91°
o & 2H 50 45.00 + 6.695%¢ 73.92 +3.84

I oa: SWEARRILEELSITE Y b: SHEARGEHELEESITE oo SUEARE 3 MAEE SR L.

A: SHRARTHESSE L B: SXEAREWHEEESTE L C: SXEARE 3 M G S5 L.

KPR R ELME T 2007k, SRLRPN, BEELRE; 4 Shapiro-Wilk #3565 4LARM IEZ 201 (P > 0.05). £ Mauchly ERTEK 56
W=0.37, P=0.00, NFAERTEXIRFEA:, JEHHT B B ERRE, PAEE harris PP ARG HNAZEAEH ARG S5 % L (F=3851,P=
0.00), UiHARS S22 A AHAZTAEH . WEASX AR KRG 2 AK Harris W LG 158 L (F rr2m = -0.60, P =0.54); KRJ5 3
A B AA G2 U(F kr2m =3.76, P =0.00); [FZHPN, WAIFEZFEST Harris iP5 A it 223 X, B AR Harris ¥ 128 T+ & -

4. i

TR LI 40 M A= 1% 2 (erythropoietin, EPO): & FH B I B 400 87 40 f A 1 i) — Fiids S 20 0 B A i oM 25 o
B A MG, EPO & MU E N, H R R Al 5 R # A BORTE AR A& B B 40N (e £ 48 i A=
% % (recombinant human erythropoietin, rhEPO)/E B BHIIRAGEI 12 N, 7] LAssE B Ruratim, et
ARG RAEVETTIMLRE[10]. KB 2 BB 78 S R S EPO 2 224G 24, IR EPO #BX-& 8k
LRIRH, —R3L 25 TR RS BT 4159 B 511 meta 23 AT iR, 75T B #oR B AR MBS N
EPO FIELFA A 2 3 B ARG T MLIEBL[11]. EPO fEIE M IhEE AT, @4 gufuzh i, =G MmeaEA

DOI: 10.12677/acm.2021.114265 1849 I IR 2= =23t e


https://doi.org/10.12677/acm.2021.114265

B &

K FEHLGUEE T, BRSO T T RSTR IR TR, (REEERIIEE[12]. Frew %
(13t [ M R BT B i, BRI T EPO BRAEEF, Mo RIS B A 1 i 2 43 71
M 23.0%F1 6.7%5 22 4.3%F1 0.5% . il 5% 7RI 515 B4 AR AL B I [ 6 Rii/b 3| 3 K. 22 il [14]
TIEX 149 B BB PRI, AEEF RN BHUEEORAI T M AR S AR I 2R A & A L2 A
BHEBUR: BRI EPO BLA SR AR 2 5 B MR B T AL

ARSI 24 R R TXA, WA N EPO ANk, W4lmE AT ARATHER] . F#,
BMI. MZLEEA. L4, AR ILEII TS IR . PABIEBARESE 1 RS WL E
. AR EBIIA RS E L, BENANTEMRTERAEE K, NH EPO &
Wi, AR R RIEE S BAEARIE 3 Ry KRG 5 K. R 7 R EF ML EA. T4REHR. a4
JERR L 8 BAT B2 3, BB EPO AT IRTHMAT 2R A, ik 4r 4 f AL s iIfE Rl s WAL AN FER
JE 1R, R 3RIMAEKH. 4. AERE NEES, JFHSHNURAASRITEL, %8
JEBRA N TAHR BHABFRIRTAR, KR, EFREWRE, FARMOIIA KM, FREEH
W AR IRA AR SR, AARE 5 Rkg, WABFNOED . CHMIERLaMMERY R LT
#, MEHBAIRA FFHEA R, B A &AL R it 528 . WAL Harris 1750l 8
SR T 20T, RS EAE EAER, W4LEH Harris VEEARSE 3 AW R GG & 4
P9I ) B LBV Gevt 2 . BEEH EPO BXA k7T TT A2 iE ONFH B3 R IR =

5. &g

ZRERNIR, DIMETE ONFH B H G I R G MR SPIRFRAN, 02 ORISR &
B, SR RIG DU S vE 22, THA BIARIIR I ERZ, A ABGRE ONFH i AR 1 19 i
RN — R BN B R BIE 2 W EAL, EPO BREBGNAYT, A RuhEh BRI s B Sk
RBEARTTEH ML ER FARCE, et ARG RERS, BAT B & MIm R T S L AAT e, [EHA I
PR N o RIS AR S256 1 A AN S8 3% 2 AL, PIZLIEE IE 100 Bl R, REASBERD, DS RN R) B0 45
a0 b PR R ONFH ARSI BE AT Lk $E R0 75 %, HMARTE AR R TERI SR MR85 oh R
Bt KBRS TS I ARAE— b MV R P BEIE R R R AR, FEARHT AT VAl BB B . SN 32
PR TN K i B R 00 T, AR B PR LA D0 1 5 e 5 1) B R ST e B 26
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