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Abstract

Objective: To compare and analyze the effectiveness of bone wax and tranexamic acid in reducing
the blood loss associated with unilateral primary THA in patients with osteonecrosis of the femor-
al head. Methods: A retrospective study was carried out to analyze the cases of 152 patients who
received primary unilateral THA and satisfied inclusion and exclusion criteria during July 2014 to
July 2016 in Linyi City People’s Hospital of the femoral head specialist. The patients were divided
into four groups according to the use of bone wax and tranexamic acid. In group A, neither bone
wax nor tranexamic acid was used. In group B, bone wax was used while tranexamic acid was not.
In group C, tranexamic acid was used while bone wax was not. In group D, bone wax and tranex-
amic acid were both used topically. The bone wax and tranexamic acid in reducing blood loss in
unilateral primary THA were evaluated through assessing the intraoperative blood loss, post-
operative visible blood loss, postoperative hemoglobin change, total blood loss, blood transfusion
rate, clinical effects and other indicators. Results: No difference of statistical significance (p > 0. 05)
was found among the 4 groups in terms of gender, age, BMI, preoperative Hb, PLT, PT, APTT, oper-
ation time, intraoperative blood loss and hip Harris score at 6 months postoperative. The total
blood loss of the 4 groups was not all the same; the difference was of statistical significance (p <
0.05). The total blood loss of group B was significantly lower than that of group A; the difference
was of statistical significance (p < 0.05). The total blood loss of group C and group D was signifi-
cantly lower than that of group B; the difference was of statistical significance (p < 0.05). There
was no significant difference between group C and group D (p > 0.05). The postoperative visible
blood loss and blood transfusion rate of the 4 groups were not all the same; the difference was sta-
tistical significance (p < 0.05). There was no significant difference between group A and group B
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(p > 0.05). The postoperative visible blood loss and blood transfusion rate of group C and group D
were significantly lower than those of group B. The difference was statistical significance (p <
0.05); there was no significant difference in complications and functional recovery among the 4
groups (p > 0.05). Conclusion: Bone wax or tranexamic acid can significantly reduce blood loss in
patients with osteonecrosis of the femoral head underwent unilateral primary THA, but compared
with tranexamic acid, bone wax cannot reduce the blood transfusion rate. The effectiveness of
combination of both is better than bone wax alone while not better than that of tranexamic acid
alone. Both bone wax and tranexamic acid will not increase the incision infection, healing and
venous thrombosis risk, and it does not affect postoperative functional rehabilitation.
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HE: BB BRI EIT RN R e AT B AR F IEMIEAMBER. Fik: Xt
20144E7H 220167 NEIEH A RERER L ERFE AARHER R 15245 F47 2.0 B K
THARI B & Sk IR F0 B 35 AT B B i . BRIB B IS F AR A B 44, A4: BEAR
HIFRARMH; BH: NEREE: cH:. MEAEFHRER; DA: BAFAREBNEFIR. AR+
RIE. RETRANE. REMAFEATH. BEME. WIR. KHRMESERFHTIME. £52:

A B, 4§ . BMI. Hb. PLT. PT. APTT. FARNE. AdLENAE6H BT HarristE
N AEBRB TG FE L (p>0.05); ELRKRMESH, 4HBEEBALHE, Z2RAFRHTERL
(p<0.05), HHBHEHEMTAH, EREAFLITHER L (p<0.05), MCHMDAXHAEKTFBA, £
REABRITEE L (p<0.05), CHAMDAZ MEEBERLLATE L (p>0.05); EARFH IR MER 4
MZEHH, 4HEELBALHE, ZEREFSATEE N (p<0.05), HAFAHMNBHZ MERLLTHEE
X (p>0.05), CHAMDAYHEETBH, ERAFARITEE N (p<0.05), 4HZ AN KEMEKSE
HHERIGITFERE X (p > 0.05). £i8: FIESE FHERIY AL B0 B E IR0 8 H 1T B R85
K BBAKRIME, HEERIEMRRANEFRER; BREEHFENRFAR, LLBRER TR
MEREE, BHAHERTEMEATSFHRR; BEANKFAREAEMIIORE. 864 RMERK
TR RERK, AEmEEREIERER.
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1. 3]

JBe B S IR HE i3 i B R T 7 SO A0S TT B 3K (total hip arthroplasty, THA), {H/& THA FEIA #
I BB % (700~2000 ml) [1] Ho A4 iR 48 5 (16%~37%) [2]. AR I B H o 2548 i s R s gL
JACT 2R [3] [4], et L2 2 3G 0B A% 5 KU DA K 255 A 4R [5] [6] [7]. H AT, 0468 iR 20 H R FR AR Y
(22 B b M it L2 N T I IR, 10 HUEATIHE THA Hp 9 R 1 1 38R 20 Sl CL 4015 3055 22 0 9 45 TR S
[8] [91, {H2 H Al [ N &Mk = AH 5 BRI T2 R HE A0 5 ) i AN 2, Y PR R AE /D> THA K L8777 T ) 22 531
PRI AS S0 AR 2 10 19 4 B R 2 R AR E S O THA o 50 8 SR BEAT 17 [l B 20 e i 5, IS
FHRBT TR E T .

2. ZINEH*E
2.1, ISFRER

Xf 2014 4 7 H & 2016 4 7 HAEARFRFEAT R 2K THA (I E kIR U 838 BORNEEAT 2 T 95 o A
FAENGE B 152 41, Hrh 5 98 4, 54 fi; E#S 46~75 %, T3 60.37 £ PINFRiE: © ZEiINK
HRIATEFATERME R THA B @ RATMAEN. BMIRREEE: © WHREEE, @ Mih
HFEERER . HbrbrdE: O MEFARMFESHE: @ MG IREIKIAR . FikeZE., ik 2E R0 i
FEs: @ EHLYIRekEfG: @ IEEMHEZY: © MEIFERAS. AT 2014426 25 H
ISR B Z AR, A BE g R E .

2.2. FARZR K LI AbTE

AT AR F— BRI 5E i, TERERRIBE & BRI T R A SO AN 1, AR BT AR A A= P B AR
HKRH ST RAGER Link A7), XWRNHEE LIRFIWE, B2445, KAV,

HIE . 7R R ARG, 75 B 0w ity oA 4 A 78 5 1 A T o P AN mT R i o
BIS AR A, IR 2 R 2L B

AP : RARSER 774, R H IR 2 g kKRR 2 50 ml R FE 40 mg/ml),
TESERLE TR, S84 TR )G m H TEST, ERERIT I R, JKH5I0E .

2.3. Righte

AJF BRI ILAL, SHRE I 3 hJRTFBGL ARG 24 h RERIFICR IR, SKER 51 R 5
Jilh 583 2 AT I DY Sk UL W i Bk S BRI 1S FE i 8 o A HB < 70 /L # T LA LA YT Hb Oy 70~100
/L, ARFEEH [TTMFRSE . OMPAULEThAE . A IOACR I i LA S AR I S5 IR 3 T 2 L [10] . PR K
LR A TRBS S 08 (o [ R R TR ik A AR SRR BT 1 D) [11], (R Be91R) CUIRARIARID BE(10 mg qd) 5
Bifae, AJE 6h IFiaLZh, 2Rt 24 h ERGAEEARNE 35 K. WHAREH 1 RIEBHTAHHIT T
WATE, ARG 4~6 RATRICMEH AL, K5 14d ik,
2.4. MEIEIR

© MRS, n), FR(E), HRERE BMI (kg/m?) = (K E (kg)/ & Fi(m?), RHTILZLEF Hb (g/L)-
/MR PLT (x10°7L) BELAGISRTIE PT (s) 354607 REMLIS RGN 7] APTT (s): @ FARM[AI(min), A
S Ewml), AJEa ki Eml), REH 1, 3 K Hb &fk, BkifmEmIl), HimE, @ K& sd
ARG WA GIEL ARJG 6 H BT Harris 1745

AR (m) = WSS HBIA R — el + R DA AR R AR (1 g = 1 mi).
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1



LG, HhrTT

AREH R ILEmMI) = RJG 24 h 5l0E + REVIODABRFREREE g=1ml) - KEAE
W R E .

S I Mercuriali [12]A RS BRMEMmI) = RS E x ORAT 1d 24005 - KRG
5d LA ERR) + AL gn i .

AR BT E(PBV)i@id Nadler [13] 58 1H5: PBV = k1 x &m(m®) + k2 x {k#H (kg) + k3; FEIEH#E
k1=0.3669, k2=0.03219, k3=0.6041; #«EE# k1 =0.3561, k2 =0.03308, k3 =0.18333.

25. GEtFESH

K SPSS 21.0 Giit i 4u(SPSS A, S&E)HEAT Gt Hudla s bir. DAISH £ il (X +s)RRFFa
IR ATHTHRE TR, SRR 27 22 20 M A 2 AN REAS 2 B 7 LA (R D5 9 T B REEAT Ge v A
BB HUBCRICR Tk 36 . DL p < 0.05 NZERBA G 2R . mE—EH AT it 22 b B

3. &R
3.1. EREFTRIELE:

4 HEFEILAMTURLE, ZRLCHES R X (p>0.05), W& 1. U8 4 HEHFERERL, BA
ArHE.

3.2. EIRMAKMEMXFRIFARG 6 ABEXTT Harris TESELB, T2, B 1

4 JEHEFARIE, Rk g LA 6 A8t Harris ¥4 Ui 2 R L4015 L (p > 0.05); fE
BURIMAETTH, 4 HEEMRAEME, ZRAG5I¥2 L (p<0.05), Hf BHEWRKT AL, =
S RG2S L (p <0.05), 1M C 4L D HANXWEMKT B4, ZRAHGIH¥E L (p<0.05), CHHMD
M R LR ZE G5 X (p > 0.05): FEARJG W] W2k M2 AN i e 5 T, 4 48 RN A5, %
FEAGFE L (p <0.05), Hr A MM B A MZERITLS = L (p > 0.05), C4M D HIYHBILT
B4, ZRHABGIIE X (p<0.05).

3.3. REYIORE RAlEEk IR E R LR, &3

4 A RS V) 15 1 R U] e ik it AR T Jtis 2 TR B A 22 SR Je 4273 X (p > 0.05)
4. ¥1ig

B SRRPERE R B, SRR TR, RTARE, MREZIRE, FEERmWEE N HE A
FiENREST, THA Z H BTV RIS AEIE R . THA RBERHEONE WL —F KB FAR, ZAREZ 2, Hin b
HE B M, RERAE A2 SRR i, T i P9 i LR R R 3 I AT e
u, BTLL THA (2R B8 F 80K . R, 76 AR SR BOCRUA 0 TR Hh 48 it , o T R AR e s &2 2L
HE KR X[14].

A F AR THA i B0 b i i, B EAT VR A% bk A B AL A AN ] o B i — s
(EEZEPE IR F), F BRSNS . B BA RIFAVERATERE, AR b ] R 75 R LA O L /NI
o B ST IR T AR AR AR 5 AR T, B B RE RIS LA B g LA, AN T2 1) 4B T P L e
FHE CAREIA 2 1k SR AT, fd B 0K B 22 R 0 Bk, I HAEA P REC 405 Y 1 X 384 T g [15]

M2 FH RS —MPILrE 2y, HS2Em R IR S & 6L B meor A, B PZA s 20
Mgl sk 2 5 4E AL GMRE ), SR EETERICm Z#E I EM/ER[16], &M T OMmeE . s, a5
FARFRIEM[17] [18]. AWAFUESE, Z AR AT FEARAMEFEAR 13 B4 22 [19],  EANIE I A A R ik
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Table 1. Comparison of basic data of 4 groups of patients

= 1 A HEFEEMBERNLE

T H A4 B4 CH D4l GiitH p
MR, n) 23/38 25/38 26/38 24/38 £ =0574  p=0902
LR () 59.73+6.71 60.67 £8.19 58.27 + 8.50 62.80 = 6.99 F=0.928 p=0.433
1A B B 46 £ (kg/m?) 22.93+2.46 23.33+3.09 2413+275 24.73+2.84 F=1250 p =0.301
AT Hb (g/L) 135.27 +15.19 131.13+12.04 128.53 + 14.40 133.33 £ 15.82 F = 0.605 p =0.615
ARH PLT (x10%L) 219.67 +58.76 227.87 +55.03 220.80 + 60.09 213.73 £49.21 F=0.161 p=0.922
AR PT (5) 13.10 +0.60 12.89 +0.52 12.82£0.42 12.93+0.48 F=0.827 p=0.485
RET APTT (5) 35.96 +3.18 35.59 + 3.96 35.57 £ 3.00 36.11+2.35 F =0.109 p =0.954
Table 2. Comparison of blood loss of 4 groups of patients
2. A HBEKMBXERLER
Tt H A B4 c4 D4 GiitH p i
FAIF [E] (min) 79.60 £ 8.20 83.80 +5.40 85.40 +6.35 87.60 +5.73 F=1347 p =0.294
AR 2% i & (ml) 304.73 £33.15 301.60 + 34.32 293.27 £29.20 290.93 +33.74 F =0.610 p=0.611
ARJGAI &I EmI)  241.33 +20.66 238.00 + 17.30 162.00 +22.82 156.33 + 23.79 F=71740 p =0.001
ARJGH 1K Hb 98.67 +12.13 99.93 + 15.20 109.67 +7.88 108.80 + 10.78 F=3.588 p=0.019
ARJGH 3 K Hb 93.93 +10.83 94.33 +10.17 102.33 + 8.47 103.93 +12.20 F=3731 p=0.016
ISR 778.40£69.39  711.20+60.82  533.67+58.66  519.00 +54.97 F = 66.890 p =0.001
i % 17/38 16/38 4/38 5/38 £ =19.082  p=0.001
AJ5 6 H Harris ¥4 76.13 +3.68 76.33 £2.58 78.00 +2.85 77.53+2.80 F=1370 p=0.261
1000.007 -M§$Xﬁm
B o
B 75 3% s PR

Bk B &
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PNIIEd

Figure 1. Comparison of blood loss data of 4 groups of patients
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Table 3. Comparison of postoperative complications in 4 groups of patients
7= 3. A tHBEAREHEXHFLRELLE

L) A4l B4 cHl D4l it e p i
PInEaAR 3 2 4 3 £ =0724 p =0.868
JULTED ik I A 5] 2 6 5 5 6 £ =0213 p=0.976

AR R ik 2 (1) JRUBS [20] [21]0 2 FRARER IS AR B2 2%, G R0 SRkl & A =Fl, HAEM ALY
A ARG 2R Fhr 7 [9)5 B ATRE OB Fe 8 e, ZFIRIRTE THA AR § kR 5 38 B FH 3
ST, HZER LGS . ARYE SCRRHRIE P IR O HEFE A F 7 AR S &5, AR
T RMER AR 2 g, WKE 40 mg/ml)77i%, 4R BoRAEA JkD THA B B F AR, FA%5
M, X5 Alshryda [22]F1 Yue [23]45 AW 7T 4518 A0 — 3.

BT i AN g ARG A LRI |, BRI Re S BN R RO A . X T Eim s, FHEE—F
ANETWRS AR S, A S AR E AT 5] S JORE, IR e KUK [15] . A 0o B AR S V) 10
BIAREEAT T B UIER B R I N THA BE ARG V)0 @A A R ARG 1 RS o 1 2 AR,
B S RVE L /& TR 23N THA SB35 MR T B AUE o ASBIF FE 3 B R B IR 38 o afiL A T Fs JRUS: o
1M Duncan [24]% A} 13,262 #1147 THA 8k TKA 1B 347 T B U7, R I F 3 BRI 1% 3 0 28 2 e
TE B R o

g LATR, AHFFALGE TR IR AE A A I RRTE THA Wb &), AN R R A T
B, IR R A B S AR TR AR, XSSO RHE A RS . FR
K FABAFAEA R 2 Ab: RSN EIBE S B Fe, BEURBIECE AR, AR, fabsfhd, 1 H
IR AL A AR 25 2577 XL 255005, AR SCRBES 7R bl . Sz, 30 THA H
AR S M2 561 B e A — A S L UR A, B R G R BRI AE P I A el 2 L P T AT 7 10—
BB
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