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The effectiveness and safety of tranexamic acid in posterior lumbar interbody fusion: a placebo—
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[Abstract] Objectives: To assess the efficacy and safety of intravenous tranexamic acid(TXA) during posteri-
or lumbar interbody fusion(PLIF). Methods: From January 2017 to July 2017, single level PLIF surgery was
performed in 58 patients with lumbar stenosis who met the inclusion criteria, after failure of conservative

treatment in our hospital. They were divided into TXA group(30 cases, 16 males and 14 females, average age
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60.5+6.3 years) and control group(28 cases, 15 males and 13 females, average age 62.1+4.2 years) by using
random number table method. In the TXA group, an intravenous TXA at the dosage of 15mg/kg was respec-
tively given at 15 minutes before skin incisions and 8 hours later. The equal amount of normal saline was
given in the control group. The base line information, the operation time, total blood loss, visible blood loss,

hidden blood loss,

volume form 24 hours after operation to the drainage pulling out were recorded.

intraoperative blood loss, drainage volume within 24 hours after surgery and drainage
The blood cell analyses,
coagulation function, pre—thrombosis markers, liver and renal function, inflammation markers were also
recorded. The operative outcomes were evaluated by Japanese Orthopaedic Association(JOA), Oswestry disability
index(ODI), visual analogue scale(VAS) and the rate of intervertebral bone graft fusion. Results: There were
significantly less total blood loss (894 +324ml), visible blood loss(380+109ml), intraoperative blood loss(197+
70ml), drainage volume form 24 hours after

operation to the drainage pulling out(50+28ml) in the TXA group than those(1339+330ml, 815+226ml, 266+
78ml, 381+136ml and 168+66ml) in the control group(P<0.05). However, there was no significantly difference

drainage volume within 24 hours after surgery (134+58ml),

between the two groups in hidden blood loss. There was no significant difference in live and renal function,

coagulation function or inflammation markers between the two groups during the perioperative period, while
the fibrinogen degradation product was significantly lower in the TXA group.  There was no serious
complication occurred in the two groups. There was no significant difference in the JOA, ODI or VAS score
at preoperation, 1 month, 3 months and 12 months after operation between the two groups. And there was no
difference in the rate of intervertebral bone graft fusion between the two groups at 12 months after operation.
Conclusions: Intravenous TXA can effectively decrease perioperative blood loss without increasing the risk of
complication in PLIF surgery.

[Key words] Tranexamic acid; Posterior lumbar intervertebral fusion; Blood loss; Fibrinolysis markers; In-

flammation markers
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8] AT B A5 45 B 5 D-D K FIB W% 25 %6
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24 RYEARVR MG Uine

Wi 8 ARG 5 3 K CRP M NEUT% 4 A Hij
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ELT A TE) A BT B AR I 45 B 8] 5 A 25 SR ¥ e s it
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TXA 20 JC 5 et ofi, %t BRA 1 B3R & 47 4K

By, 2 O R LA 22 F R g E L (P>
0.05), PHZL BB ARG 1 82 A 0UF B %
PR D R K M AR R L, ASORT RECZH 2 2 WL IA] 5 ik
M 1, A R K R A R A R e S
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M ZE A B R e B B0 A TR
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it 1 R 2L BB 8 R B R Bk L O R T

x1 MABREERAB/LER
Table 1 Comparison of demographic information
between the two groups

X R (n=28)

TXAZ (n=30)

Control group TXA group
£ 51 (9 /42 ) Gender(Male/Female) 15/13 16/14
AL () Age 62.1+4.2 60.5+6.3
PR 5 % BMI(kg/m?) 25.2+1.9 24.7+2.6
I T XU T4 Autarscore 10.2+1.4 10.3£1.3
4 IF4E Comorbidity
75 1. Hypertension 7 6
Bi IR Diabetes mellitus 2 3
A~ A Personalhistory
W M Smoking 4 4
K Drinking 2 3
F R4 B Surgical segment
12-13 1 2
L3-14 8 7
14-15 17 18
15-S1 2 3
F AR} ] (min ) Operation time 12314 12014

x2 MABERNERSIRELE (vzs,ml)
Table 2 Comparison of blood loss and volume of

drainage between the two groups

Xf B (n=28) TXA4 (n=30)

Control group TXA group

BRI 13392330 8943247
DA 815226 3801097
b RILE 5241269 51312907
I/Iri;tj;egt%e blood loss 266+78 19770"
5] i i
Volume of drainage

LA 381136 134587

24h J5 16866 50+28"

After 24 hours

D5 X R4 P<0.05
Note: ®C0mpare(1 with control group, P<0.05
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R3 FWAREMBRFIERILE  (vis)
Table 3 Hematology related indicators between

different groups

X HEZH (n=28) TXAH (n=30)

Control group TXA group
il 4745 11 (g/1)
Hgh
;RHUA 1 152.6+13.8 145.9+15.0
Tre—operation
o opera 119.6514.7 126.6+10.6"
post—operation
QEE " i 111.2¢19.0 120.3+8.6"
post—operation
T4 R (%)
HCT
ﬂiﬁﬁ i 36.0+4.7 38.4+3.0
Tre—operation
A operat 36.1+4.7 38.4+3.07
d post—operation
A 33.2+4.4 36.0+2.57

3d post-operation

1 D50 R4 4 P<0.05
Note: (DCompared with control group, P<0.05

x4 MABEFRMISIRLER (ws)

Table 4 Coagulation function between different groups

X HRZH (n=28) TXA4 (n=30)
Control roup TXA group

I L e (] [ s s o A L B (INR)
PT-INR
AHT
Pre—operation
AJE 1d
1d post-operation
AR5 3d

3d post—operation

HE 1ML A SR 7] (s )
PT

1.02+0.09 1.01£0.06"

1.07+0.06 1.05+0.06"

1.03+0.05 1.06+0.04V

AR Hi

Pre—operation

AJ5 1d

1d post-operation

AJg 3d

3d post—operation
IS 43 B AL T T N T (s )
APTT

AR H

Pre—operation

AJF 1d

1d post-operation

12.6+1.49 13.01+1.08%

13.28+0.77 13.08+0.93V

13.04+0.87 13.090.90”

34.88+4.40 36.25+5.15V

36.59+3.75 37.76+4.55"

A 3d 37.68+4.01

3d post-operation

ML/ £ (x10°1L)
PLT
A HT
Pre—operation
A5 1d
1d post-operation
AR5 3d
3d post—operation

36.81+4.177
169.50430.24  193.53x71.79%
160.10+48.157

148.68+38.26

1457123502 164.33240.337

D5 I 4L H 8 P>0.05
Note: (DCompared with control group, P>0.05

i i % 1L A5 O A
3 iTie

3.1 TXA WVEHBLGI B e 4k

TXA R RIS AT, ik e 454 5
TR, 85 21V il 1 8 2 R 5 o7 s ]
TR L B T U B AR DT 5 4 1 410 ) 27 375 il D i
W22, BHWTEF 4R 1 D s R ok I 5 40 %
M EREAH AR, AR F 24 8 AP LR i 1
JE B A e A A T R PR T AR T i g D R 2 PR
B, P ST T BB TR S B A A
P2 TXA RT3 3k 410 1) 21 4k 28 10 A SR e i o5t
B AT A 5 0 BB AR B0 o i, AR E 5 v 9 A
BFARJE FIB FDP M D-D 7K % A §iy 1 07 2 7
i, T TXA #0H2F R TXA R A AR5
FDP 7K P40 BZH B 0 B AR, H 22 R A S22 2
X, UEH PLIF FARJG TXA 7] DL 24061 27 % &
£

AR TXA LR AR T4 (B AR i 2F
R A R T R 0 R, AT
Tt A T IRURS: 3 A TE T B TR

x5 WHBEABRERLEER (xts)
Table 5 Fibrinolytic indexes between different groups
X IR 4] (n=28) TXA4 (n=30)

Control group TXA group
D- " K (pg/ml)
ro 0.6320.63 0.86+0.92
re—operation
Ald 1.79:0.637 15421217
1d post-operation
RE3d 19320807 15521337
3d post-operation
OF 42 PR (/L)
FIB
K 3.10£0.66 2.97:0.41
Te—operation
Aid 3.22+0.687 3.38:0.877
1d post-operation
Aasd 4.72+1.287 5.34+1.217
3d post-operation
ZF Y2 1 SR AR ) (mg/L)
FDP
?‘ﬁ” ) 2.64+0.87 2.58+1.03
Tre—operation
A 1 . 14.68+3.547 12.972.4192
post—operation
R 3d 8.75+3.457 7.08+2.67"%

3d post-operation
U D5 A H A P<0.05 @5 xF B4 8 P<0.05
Note: (DCompared with pre—operation, P<0.05; (2 Compared

with control group, P<0.05
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TR K I B A ZE 0 R A e s W By i, (BAE
9 T O 48 T R Je) S B e A TXA DL
A I, 25 AR R e IR AR A R R e
T A 2 W58 0E A A T AR TXA A3
T i T B IR -14191 | LK R AR 1) 25 26 43 BT A 55
GRS IX — WA P ARBFRIEAR G K IL 12
JE BB 7 B X BR 4 B 1 48] JULIR) e Sk i A 4B
TXA 41 A H B0 — ) R K O i 2 % i A< v
IR EAE, B TXA d & #H F ARG PT . PT-INR
Jo APTT B8RRI W] b 22 4k, Ui ] TXA 7E 30 i
£ ) B I AN 5 i) S8 ) 6 I D) g

PO RK R e F HL A7 AE S 250E T R R vl 25 XU i

x6 WHBEREEMRFBIEILR (vxs)
Table 6 Inflammation markers, liver function and renal
function between different groups

XJ B2 (n=28) TXA (n=30)
Control group TXA group

CJZ W 2 11 (mg/LL)
CRP

A i 2.04£1.51 1.86+1.477

Pre—operation
AR5 3d
3d post-operation

FPPE R AN T S L (%)
NEUT%

65.49+25.052  59.32+19.80"2

AT 62.64+6.68 64.28+6.307

Pre—operation

AR5 3d

3d post—operation
WA (U/L)
ALT

7133:4.802  73.48+7.42°2

AR 25.75+9.16 23.60£6.710

Pre—operation

AJE 3d

3d post-operation
A5 L Al (U/L)
AST

16.43+8.92 19.80+5.77%

A 24.64+4.16 22.90+4.850

Pre—operation

ARJG 3d

3d post-operation

AL (pmol/L)
Cre

22.57+9.17 22.3044.477

A 79.57+14.72 79.038.950

Pre—operation

ARJE 3d

3d post—operation

70.5717.60 69.00+9.107

PR 2 % (mmol/L)
BUN

AT 5.51+1.04 5.07+1.247

Pre—operation

ARG 3d

0}
3d post—operation 4.79:1.68

4.70+1.76

PR PR TXA A 5 e 4k 5 2 AT
FHA ., TXA FEFIKZA 245 )5 Th 15 20 25 ik 3 e 0
JAE 1h 3h K 24h B35 B 28 5300 2 R 30% 45%
K 90% , H 95% L) I £ BRI DL B HEBR!, Tl
SERIEFE TXA 78O E T AR v B4 FH I A 81, 1oz
TXA MEEA 5.9% 0 E DIGe s, fif 5t B Al
WF5E & B 100mg/ke 1)K & TXA H 5 H 5P
FAR, BFERBAEDREREALHE 2SS, H
TXA kB2t E Tige il . FEAN T,
TXA AR5 B I figd8 b5 (Cre S BUN) JFEIRESR
B (AST B ALT) BRI A8 4k, H ¥ IE 5
JEREN, VLI TXA 78 PLIF A& w3 % 2h
RETCHH P E | Trl SEPOBIF 58 34 & B0 TXA Al IR
SET R 2Z R A R 519 0 T 58 fil 4% 388 DT 5 &
PAR o 5t B AEUOT 58 & B 100me/kg 1Y R )
TXA A THEHFEIEF AR, IR B BEIWE I &

x7T MABREFAYRLR (xxs)
Table 7 Treatment therapeutic effect between different
groups

X IR 4L (n=28)

Control group

TXAY (n=30)
TXA group

JOAVE Sy
JOA score

A 12.82:+2.54 12.50+2.247

Pre—operation
ARE1A4H

1 month post—operation
AJE 341

3 months post—operation

ARG 12 1 H

12 months post-operation

ODIFF- 5y

ODI score

AH

Pre—operation
ARJE14AH

1 month post-operation
RiE34A

3 months post—operation
AR 1241

12 months post—operation
VASITS>
VAS score

ARH

Pre—operation

RE 1A

1 month post-operation
ARJE34H

3 months post—operation
ARIE 1240 A

12 months post-operation

19.36+2.82% 18.63+3.4202

222123132 22.97+3.25%2
24.79+3.18% 25.10+3.2972
41.54+6.63 42.03+6.417
37.68+6.23% 37.176.227?
18.75+7.00% 18.03+7.3572
15.64+6.452 14.36+5.3472
6.03+0.84 6.10+1.03"
3.07£0.98% 3.17:0.8372
1.79+1.262 1.60+1.1302

1.32+0.86% 1.36+1.0002

i (D5 3 B AL L8 P>0.05; @5 ATl 8 P<0.05
Note: (D Compared with control group, P<0.05; (2 Compared
with pre—operation, P<0.05

D5 X AL P>0.05; @5 AT 4% P<0.05
Note:  (DCompared with control group, P<0.05; @ Compared

with pre—operation, P<0.05
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SE , TEARMFFEH, TXA I TOAT AT B3 L B
SRR, H ] RE S A S N REAS 2D H G
A G,

A, P B E RS JOA P43 0D ¥ 41 |
VAS P43 255 A i B f el 36 {H 79 41 ) He %5 TG A
BE5, HERGHE A R RLF R I LA
KA 7 T AL IR T B S 25 5 10 B AE B B PLIF
TR b R A2 A R X mT LA BRAS 0 A 1 I R AR
F, AW AR IR FARITRO=E RN R
M

I B AT R B 7] 15me/kg e 8 57 48 ] 8h
Ji WK 15mg/kg 7 19 TAX 7E3E & i PLIF T+
Al R A, AT KA BB 5T
HE— D AESE T AR A A I 1S I e 42 57 0 E TR
AT RE 2 B VU 1 & AR TR e i R
TXA 1% A itk — 2058
3.2 TXA fF PLIF TR ME & X

MG B FAR L £ 5, FAR MK 5
P ot 2 v, TR T 2 i i S5 ik 1000~
2000ml 27, A TR B R FT B IR 5 A 21%~
249 [l TF- AR BT o 23 08 0 28 R e B R K
FETRM S AR J5 A B AR 0 B i), FRATTHT I
W 5% % B PLIF TR B9 [ - R 1995 2% 1 5 3k
1066~1467ml? , Z I b 58 F W] TXA BEA S0 /0 15
MEJS B% T AR 26 i B2 047 A5 (R4 A B %)
PEZH LA, TXA 462k 0t N B 33.2% , b 74 2k il
N 53.4%, Ui TXA AT A3 808 A A o
AT FT BB R P AR v i 4 2 5 30 AR LB R T
WA T 1 0 1 AR RURS: 98D 5 A B TR AR
BT A el BB 3 B A B T R A e i 1], A5 ) T
MA R, AP LI TXA 4 ARG 517w
66.5%, FHr TXA NMUBEREEH ARG 24h 5]
Wik, S BEWUD RS 24h JFHEE 48h SIS
BaH TXA AT DL #0870 PLIF AR5 2K i 5 M AR
JEnl s, (R R 25 R R T R B0 A 0 2R v
LN G AR & 5 — 15 2B

AR Rl AR B e i 2 5 R R I
40%" , FATHT AW 5T [F A & B PLIF TR 19 [ F
AT B 2 i B = 3k 451~623mlP, H Af Bt H i
) EAAR ML AN B, 2 1 3 i s o - 35
LIEAER . PR M &G B im s HNER
KT R PRI 5 R IR AE 22 Y B MEHE PN [
FAR P TXA A BRI Bt e, AEABE S,

TXA ZH gtk 2% i i 5 ) BE20 B /b (H P4 Lh 3
ZFIP G R XA g TXA e85 I
S8R T 258 20 1t o T B B A S 8 A 5 I 3K
FARFRALTCIE I R A 5

fifi 540 1t b J2 PLIF AR J5 7™ 53 & AES, B,
SRS v W 2 3 A AR e 101 () B R 5 Bl 177 3 oA
BRI AR B, FL T R A A I AR/ JE B
IR T A 4 A B P RE o {H TXA BEIS F AT 5a o 17
il £ 24 2 P i, s I8 e, DA AR P At 471 ot
Ji 0 B T I P i AR 48 5 A SR A
TXA 1] DLREAR AR S5 R AE B K 7B AR AW 52 rp
W B E ARG R L2 RIS &
X, Cheriyan® } T it P2 1 11 25 2 i 58 0 5
FH TXA W] 8 35 BB A T R i it B8 3 Lo ], AR F
FEF IR LA TR BN A il PR B il AR R ) , R
J& Hb<70g/L B BI gy it H I K & B0 9 41 £8 35 7
1Ly AR B 22 S, HR A AT RE S AT
TECHY 55 B PLIF FAR K M2 A 24 O, [A] A
AR RE R O — AR HEE i, R
Ji SR ol s s 20 R LA AV R S i ol 7Y T R 1, DA
980/ IR DG I i, 15 29 BT BRI L R A i
25 Bt PLIF TR Ko KM A 191 >k 3k — 20 BiF 5%
TXA 5 PLIF T il 2 22 [8] i AH OGPk
3.3 TXA I Rk E

EIEH ARG, ANREEN S5 R 5T
i, FARIFIG 5 A 52 BUE B B 270 RS
T, 21 2k 25 11 W B £ 375 il i B FL0E B, 38 Rl -
ARSI, DR I 2T A R P AR O Tk
TG TXA 25 24 B[] 28 G H 2 Wang S5P7E A
Ji 1 F- AR HT 15min 25 7 15me/kg 19 TXA #
ki T, 45 5 & PR TXA J Al LA sk 20 [ T
AHA I MM &, Kushioka ZU7E PLIF TR 1) Kz A
15min %5 F 2000mg TXA ki i, 455 % 0
TXA N JE AR b g o K s 2k o & B ek /b
Farrokhi 85 SWE H 4 P [ @ T AR BRIR S 05 245 7
10mg/kg B fif 7 & 19 TXA Bk 9, R U
Img/kg/h 45 2 F AR G500, 25 3 W FE & BT
TXA Ji b2 1 8 B @ sk /b o by e T U H i Py 4
B A A SR AR AR RG] TXA (3 1) 7] 2 4 h
TV Kz i 5~30min,

LY I H R - TXA 1y —Fh e i 2y
Yy, BRE b 50 A O il 24k B e e
IR 280 SR T 9K T A = AUt 23 B 2 1 Tt
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H A A Ab SCHR R 18 A TR TXA ]
22 AR, W T AR R I A ROR L T 22
Ji0l, Yee 5P 5E R W FE AR SRS i 58 4 40 i
2F Y TR LI R T T 0 B IR TXA R & AN
17.5ng/kg, LT N 6.54ng/kg, i AN IE FEAEAR N 4%
PF T s TXA B ARA G = o Kim 58058 & 9
/T TXA (Smg/kg) I AN BEAT R0 /0 Bl A 8
AL 1 K5 TXA (10mg/kg ) BT 76 AN 38 0 ifi #4
TE B RURS: Rif 2 T 5 3 el R ol A, FRAIG
i 1A LIS AR R RIS FA T CFH
WFFEIE 2 K F) B TXA (100mg/kg ) 1l A % s /> i F
ARG TN G AN B SR R AR R0 Hui S8
I ZERL TS R B, R i TXA R REARAR
rh R i g PR T AR T S R B ot B TR B ] i AR
FR) 2 00 TG 9 A B X — R . X AT AR R i
TXA (L RE A ] £F %5 W L3 Ak 1 v 77 5 TXA 7T B
22 A0 T T TR £ 1 i T 0 A O

P, 6T F 5 vk BLAY BT B PLIF I
B, LR G N AR SR P18 33 G ] Py R R
TG AR A SO BT T 1Y 22 AP SG) a AR AS 1A
fb2= S RN, AW B E PLIF TR U] K i
15min 25T 15mg/kg (9 TXA Fbkif T, ATAEA
o TXA WA R 2 R 5 TRl 25 B 3 TXA Hieh
T SOH E R Twg/ml, 259 £ 91299 80min,
BT 125 24 IS AL BT AR IR R M B AT ZERE 16h, H
LA BT 1 5 P A AT 4EHF 7~8h™ ) HARJF 24h
i B 221 Sl A4 24 W) 1 L T O 4T T
Ul /D AR H o DL R S /N LA i B AL IR A
I, F UL F5 15 TXA 58 8h, 575 &
TXA it i 78 DA 4 5 H M U LF i 16 1 . 45 3RA0F
SCTXA 4R EEAR G B | BrEdkimeE R
R SR S G T O IR I B B
Kok, ) st 7 Bl 1 300 1R 9 A ot Bt e 00 S 2
AE 8 S5 0T &RE, U B AR X B B PLIF F AR i
B AT TXA B B[] A7) o 2 A AT AR
1
34 AWM RBR

AR FEAAFAE— O L ZAb . 15 08, AR 9T 40
NI A A 58 B, B T B - AR W IE KAE kA %
WA FEA DT RERN L DL R BT A IF R AE , I
SLANy T KAEAS = J0T k1) Bl AL AT JRAF 5% Lk, AR A
NN B P HAERAUA 61 %, HI IR B
) PLIF TR, X T i & 2797 B PLIF T AR

TXA % 4 B AT R0 W 5 8RR AR i v o ot
() BE ML BRI B0 — AW 5% L T, T i ik s 5
A AR A R AR OB JHORS A A R
Ik A A7 AE — S A D 175

zE BRIk KON TXA ] 0k /0 B B
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