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Efficacy and safety of high—dosage of tranexamic acid during spine correction surgery/XIE Jingming,
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[Abstract] Objectives: To assess the efficacy and safety of high dosage of tranexamic acid(TXA) during
spine correction surgery, especially in posterior vertebral column resection(PVCR) procedures. Methods: Sixty-
six patients undergoing posterior spine correction surgery from February 2009 to October 2010 were selected
in this study. Seven patients with bleeding disorder or taking medicine which possibly affected coagulation
were excluded in the current study. Finally, fifty nine(59) patients were enrolled in the current study. The
patients with severe rigid spine deformity underwent PVCR and the others underwent simple posterior spine
correction surgery, all procedures were performed by the same surgeon. Patients were divided into two groups:
TXA group and control group. 8 patients treated with PVCR and 18 patients treated with non-PVCR were in
TXA group; 9 patients treated with PVCR and 24 patients treated with non-PVCR were in control group. In
the TXA group, an intravenous loading dose of TXA at 100mg/kg was given over a 20 minute period before
skin incision followed by a continuous infusion of 10mg-kg™+h™ until the skin closure. The equal amount of
normal saline(NS) was given to the patients in control group. The role of TXA on the blood loss(BL), real
blood loss(RBL)[RBL=BL/BV(blood volume)] was studied, as well as the amount of acquired blood transfusion,
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coagulation indexes, hemoglobin,hematocrit and the drug adverse reaction, such as potential liver damage, re-
nal toxicity, deep vein thrombosis(DVT) at upper/lower extremities, pulmonary embolism(PE), myocardial infarc-
tion(MI) and seizure. Results: There were significantly less BL(4219+1386ml), RBL[(134.2+36.4)%] and blood
transfusion(2986+1458ml) in patients treated with PVCR in TXA group compared with those[9906+£5251ml, P<
0.05; (332.9£191.8)%, P<0.05 and 6255+3401ml, P<0.05] in control group. The BL, RBL and blood transfu-
High dose of TXA decreased by
57.4% of BL in the patients receiving PVCR and decreased by 39.8% of BL in the patients receiving non-—

sion were also less in patients treated with non-PVCR procedure (P<0.05).

PVCR. The greater benefit of TXA was observed in these patients who had PVCR procedure. There were no
differences in liver and renal function between the two groups. And no thrombus at upper/low extremities, PE,
MI, seizures and acute renal failure detected in TXA group. Conclusions: High dose of TXA can effectively
decrease BL and the amount of blood transfusions in spinal correction surgery, especially in PVCR procedure.
Meanwhile, high dose of TXA is safe in spinal correction surgery.

[Key words] Spine deformities; Spine correction surgery; Posterior vertebral column resection; Tranexamic

acid; Blood loss; Blood transfusion
[Author’'s Address]
Kunming, 650101, China

JF R R O A 2B Z PR, AR
W) 45 i B HEVIBR R (PVCR) 1Y 2 18 0 F
WP B FARIBIT K TR HESh U1, JLHAERYT
o R A R BT R PVCR A B R i3, (H
PVCR [F] B £ B 2 5 AR Hp s o B B R ok
(% i &, AR K E K . PVCR 9 E K FAR K 0L
BOLWNZTFARLZ RN —IIEHE, | Lk
90 EACTH iy, AMRHEE AL T IR T2 LR i 259
DAAE A vt I, 5 BROAS A s8R 4 R e R 2
AR AR T H T S8 S S D RE O
JULAS A6 4 7™ F R RN ) i 2l 5 1k I R
FH o MR 2 H PR (TXA ) 2 89k R 32 1 LA
W B R R F AR A S K i, AR5 B T
PR K& TXA T2 PVCR &3k PVCR F
AR FE W IE 09 AR Hh 2% il A B il 68 A 20k R 22
e

1 #AR5HE
1.1 — %R

2009 4F 2 H~2010 4F 10 H & Be o if B+
T AL 66 4], AR AT HE L D) BEAS 2 5 H B K 1 iR
S B I DD RE 25 0 1 R 3L T IR HERR B
I 59 (il B EH A BIARWF 5T b, Hovh 7™ R A
W IE (B 3572 — W PVCR, HAAREMIFEL
PEFFEMNY . A B BE 20 2 Chair B2 (15 FE
™ 2 2T 2R R AR |y FRgE A AR
1 45 £ 3 2R — I B Al s O R RS TR

The Orthopaedics Department,

2nd Affiliated Hospital of Kunming Medical University,

FE A F AR 35 f 6] — v 2 0 B R 58 s F AR 3 17 )
J' R A A R R 5252 PVCR TR, Cobb
1 118.7°£12.6°(96°~135°) , ZHWE /N T 10%,
HAx 42 fI[Cobb ffi 54.7°+16.3°(39°~75°) |3 5% 2.
45 L TR o R R MR AR 30 ), 5
IEEHEZS T B Chair BB (9B FEMN™N 6 1, #H4
SRR IT A 3 ], E 7 REE G AR AT
36, FrA EE X L M TXA 41, XTHEZH 9
4% % PVCR & ,24 19l #: 52 4E PVCR ¥ X +
A STXA 41 8 4% % PVCR, 18 i #% 3Z IE PVCR
HIEFAR,
1.2 Tk

FARY) AT, TXA 2H & # Ik 11 100mg/kg
(¥ % .100mg/ml) T ff & 19 TXA, Hi v B [H
20min, )5 %7 10mg-kg'-h™ 4ERF A9 TXA H
ik i v L E S A ) T el O A A e R
K o PIZH B B oR FH G — 11 4 By R, R v 25921
A FIAR TR 1) 92 ) 1 8 R it (8232 PVCR R ERH
P TV 3 e AR5 20 S5 L1 BOM A /T IR 7 3 AR
i A W) R A 2 W I 2 kO s K R R it
L Y ANAE BN T 25% 0 i A LT 40, Hofth
Y8 1) i 4B A D) e R S [ R e = D P 23 (ASA)
MFE R AT . RIS SR B FAT T B SE S 1T
R R AN R B AT 1L, A R
ARG B ARAE BT EE 259697 .
1.3 P AR

2y R = RN R CIE TR WA R = NN



50 o[ 2L R 2016 4E5S 26 55 1 1Y)

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.1

0055 T T NG PR 1= NG S 1 1
S A (R Ak i S R A B I 2 Y A
Hrp 4z B M 70ml/kg (R E LM 65ml/kg R 1HH
BH A SRR, DU U F A AS R i 25
HERE ),

ARHT A ATEE MR8 i F B T EE 5
e B0 WUIVES 3 (R4 L AST  ALT 2F-# i fE
Uife, Ser AR IRV BT IEDIRE . T A B EARG
PIVEA LSS ARG 0 A TG o] B0 i X 9K
i RS, TXA A ARFT ARG 5~7d #4774
Rl M 765 6 7 A A LG T R e fk L A4
1.4 Seit2#oir

A5 dE ] SPSS 17.0 #4748 3223, %
Wi xxs Fom o MST ¢ K50 AR S BUGK LL R B
HEERM 25, HR TR LB 4L L& el i
25 ,P<0.05 HAE G L,

2 H#R

AU B LI AR H 59 B, HP 5 26
B, 4 33 9, 4F 9~43 % i g 82—
25 A HRIE S TR,

PZH R AR IS MR AR A TR
[E) K [ 5 mil A Y Bl g E 24 22 5+ (P>0.05, % 1),
O350 H 3 2 252 PVCR F R K %524 PVCR
FAREFEN LRIEWR LG % 25 (P>0.05, %
2),

TXA 417 PVCR K479 PVCR FAREH W
FAR K il 2 B B ZH AT PVCR R & JE PVCR R
FBE Y R I B s> (38 P<0.05), TXA 4l

PVCR AR % 1 £ ¢ % B8 24198 2> 57.4% , 1 Ak
PVCR F AR AR o 2k i i % /0> 39.8% . TXA 411
PVCR £ # I HE PVCR FAR B & 1Y B 52K i i
R i i e 2 A kot R 4 B I 0 D (P<0.05) . TXA
2119 PVCR 83 BRIt M A v o 4 sk /0 78
FERAEAZAE PVCR FARBE T I (£ 3),

RE B N2 E 1 BN = @V S =B (=L i Ve A
225 (P>0.05) , T — i /8 55 th L D fig S Atk
Difie sy (£ 4), ARJa BN B IR TXA 4
JC— 151 H 000 i R ok i s, LA B S — 1 T
B TXA 41 E ARG A &I T el I bk
MR ik 2€ 00 | 2k O WURE S8 45 3 &

3 i
34 TXA JOLABHLET 8 25 M Xt i AP T AR
A o et

LA 60 4F AR A 5T

x1 FMHEBEEEREH

Table 1 Demographic and surgical datas of two group
TXAZ (n=26) Xt HE4H (n=33)

TXA group Control group
EW ()
A 18.9+9.0(9~43) 18.6+7.7(9~40)
P (B4
S 11/15 15/18
“;Vfig}‘f) 4435123(22-75)  45.2£12.6(21~78)
Bﬁ“’tﬁiﬁm” 3010£829(1760~5250) 3053867 (1680~5460)
00 volume
Ou RITRICR) - 5484166(295-840)  4762157(270~780)
peration time(min)
[i] 5 il A 19 B

13+3(7~17) 12+4(6~17)

Fusion levels

x2 WAHBITPVCR R PVCR FARABEFERHEH
Table 2 Demographic and surgical datas of PVCR patients and non-PVCR patients

PVCR Ik PVCR
TXAZ] (n=8) R4 (n=9) P TXAZL (n=18) Xt R 4L (n=24) P
TXA group Control group TXA group Control group
iﬁ%y ) 24.4£12.0(10~43) 20.36.0(13~33) 0.385 15.7+4.7(9~26) 17.8+8.5(9~40) 0.404
t)
B (F /)
Sex. (M/F) 4/4 5/4 0.832 7/11 10/14 0.737
@iﬁf%) 46.9+17.1(22~75) 482+16.7(31~78)  0.872 42.8+8.9(24~56) 43.8+8.3(21~62)  0.772
g‘};’j d%ffl‘jrfw 3227+1173(1760~5250) 3281£1203(2015~5460) 0.926  2886+570(1920~3920) 2945+668(1680~4340) 0.792
g‘ AR (75 721295 (540~840) 635x123(540~780)  0.129 449+103(295~650)  400+£107(270~615)  0.202
peration time(min)
A= 1%
31 B 1224(7~17) 13+5(8~16) 0.891 13£3(7~17) 12+4(6~17) 0.360

Fusion levels
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Table 3 Blood loss, real blood Loss and blood

transfusion between different groups

TXAZ X g2l
TXA group Control group
PVCR

% 1l (ml) 4219+1386" 9906+5251
Blood loss (2100~6000) (3000~13500)
FLS L 4 (%) 134.2+36.4% 332.9+191.8
Real blood loss (99.5~200.8) (33.9~407.7)
iy 101 42 (ml) 2986+1458" 6255+3401

(1200~5000) (2300~9900)

Blood transfusion

4k PVCR(non-PVCR)

2 1l 2 (ml) 14254627V 2366+1364
Blood loss (500~2700) (600~5000)
LS R AL (%) 49.9+21.8" 79.3+41.7
Real blood loss (19.7~88.5) (35.7~138.5)
i 100 28 (ml) 10424502 1806+1043
Blood transfusion (300~2000) (350~3500)

D50 4L A P<0.05
Note: DCompared with control group, P<0.05
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3.2 K TXA ££ PVCR 677 /™ & A W
N I S

PVCR H Suk Z0F 2002 4F F G ikiE , H &
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IR A E B RO A R, Ko AR v 2kl B i i
B R X — TR KA H LM, Suk S5 E
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Table 4 Live function and renal function between

different groups

TXAH X AL
TXA group Control group
PVCR

ALT(U/L)

AT

Pre—operation 20+12(6~39) 19+£10(10~44)

UNERN

Ist day Post-operation 17+6(8~23) 19+6(11~29)
AST(U/L)

AR

Pre—operation 23+5(19~29) 22+6(20~28)

GRS

Ist day Post—operation 68+21(39~86) 59+13(40~75)
Ser(umol/ml)

AT

Pre—operation 63+25(45~89) 62+25(38~96)

ENERIPS

Ist day Post—operation 68+13(52~84) 58+12(41~76)
AR 4 (ml) 1681569 2400+1444

Intraoperaitve urine output

4k PVCR R

(1400~2300)

(1300~4900)

ALT(U/L)
AR HT
Pre—operation 16£10(11~39) 16+£8(9~36)
RF 1R
Ist day Post—operation 26x15(11~56) 22+13(15~48)
AST(U/L)
ARHT
Pre-operation 25+4(16-32) 22+6(12-35)
AJE 1R
1st day Post-operation 79+29(54~105) 60+17(45~96)
Ser(umol/ml)
AR AT
Pre—operation 5348(40~67) 59+14(39~79)
R 1R
1st day Post-operation 64+35(36~78) 74+23(38~85)
AR 4t (ml) 1279+567 13314556
Intraoperaitve urine output (600~2400) (600~2900)

FIP Y . Lenke %P F PVCR 677 FE W2 (1
FE P ERE AR I B kb, VR AR SO R
Fi A B 2 T A IKEA YT . PVCR 38 % 11 bifi
HERMAR I, B R O I 45 A
A= fiiy 22 G5 (0 TR e 2k 5 B S BELAS 25 F R p ke . e
HOY AT MR D) BRI, R il ™ E S TR
PR, H ™ B AT 1 AR 58 WX — A 4 T s 4
BefE, I BN T FARKEE . ARBETEH, TXA 1
i FH B R T PVCR AR e afin, A JRR 7 25 Ui
T DA M 2 AR T R A R TR, TR O R
PR T — ANV BB A TR BT R AR 1 TR B
LE1}8
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AREHEL,
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Al B B DA R R DIETF AR ARG 1
1B, BES Reid Z2 M HF5E £ W1, 100me/kg 1
5 K 10mg kg +h ZEHFBEEG TXA 1] LIS/
JLC WE TR 2 24% 1 i3t K 38% 1) Hiv i 3t
Karski ZEM9) #F 52 48 1 70mg/kg T far 5 (19 TXA i
A 2B BT 10me/ke, A WF 5T UE B
100mg/kg 1 fif & A TXA U8 2> 2% 1l B4 1 JH %%
50mg/kg B &, {H 150mg/kg i 4% 100mg/kg
WA B B ALH N TXA HFEHF R
FRLE RS AMNE , Neilipovitz 5 U7 (BF5E 48
10mg/kg 7 fof f & 1mg-kg™' -h™' ZEF5 8 ) TXA Jf:
ANBEA B A A A I T Wong S8 S FH A [F]
J5 FH TXA , UE B g b B8 20 i 0 b ol /0 A B
FEL T AR 2K it [ B i 9 /D 1 . Baldus 515 H
10mg/kg i ff H &% 0.5mg kg™ -h 4k 5 (1) TXA
50K K 2SR R AT ORI R, 1K
REAT RO AR v 2 it B i I o T TXA 2R 2k
I K B Il 5 25 A B A Gt 22 S5 SR, X
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THEHEEFARFARBMEK AhRimER, T
T 55K 1 T AR ) DY A A S S50 U > R
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HLO R 2R A DR SR S5 SR AR F 5T R T R
i TXAVRIT IR o AR WoR, KRl TXA
fig B R P R i K TR i &, G AR AT
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PVCR F AR i & 3% 18 20 2% 1fi ik 2> 24 39.8% , 5
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ARG, T 2% 0 98 2 B 8P F Wong S8 !SI BIF 5T
) 25%~35% ., F A1 2 E] Wong 58 F (1) S /N7
WIRIT R AR PRI E 2/ 5 TXA Fl &K
ANATBEEA R AR OC R . ARSI RIESE TR
FIEE TXA XF 98/ A rf 2% 2 0 55 300
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25 L R I ) RE R RS )Y 2 A K S R G RS Y
2 R i A [ B 39 0 T SRR B LR W]
TXA /2 & REw D A 2 i —FF , TXA 75 A 2Lk
AR I AR AEFE G, Shapiro 852UV FH R 4
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FENFE AR H B TXA 8B 28 R p e i, (HAS
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TGt e 25, EARMR T TXA 48 & LivfT
PVCR (E PVCR F- AR AR v i 1t 2 449 4500 i 4 B
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i (4 KA, TR S AL A T o R 8 TL 3R B
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