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The application of tranexamic acid in degenerative lumbar scoliosis patients undergoing posterior os-
teotomy and multi-level posterior spinal segmental instrumented fusion/YUAN Lei, ZENG Yan, CHEN
Zhonggiang, et al/Chinese Journal of Spine and Spinal Cord, 2018, 28(12): 1107-1116<

[Abstract] Objectives: To evaluate the efficacy and safety of tranexamic acid in degenerative lumbar scolio-
sis(DLS) patients undergoing posterior osteotomy and multi-level spinal segmental instrumented fusion surgery.
Methods: A total of 101 consecutive patients undergoing posterior osteotomy and multi-level spinal segmental
instrumented fusion(=4 levels) was analyzed retrospectively. Patients receiving intraoperative tranexamic acid
(TXA) were included in the tranexamic acid group (TXA group), while patients not receiving intraoperative
TXA were given the same amount of saline and included in the control group (Placebo group). Preoperative
and postoperative data within 6 weeks were compared between the two groups, including patient basic infor-
mation, complications, surgical data, postoperative complications and medical costs. Outcome parameters includ-
ed intra—operative blood loss (IBL), postoperative drainage, total blood loss (TBL), perioperative transfusion

amount, rate of transfusion, transfusion cost and perioperative complications. Enter multiple regression analysis
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was performed to investigate the independent risk factors of TBL, transfusion value and the cost of transfu-
sion. Results: 41 patients were enrolled in the TXA group, and 60 patients were in the Placebo group. There
was no statistical difference in the baseline data, preoperative radiographic parameters and laboratory parame-
ters between the groups. There was a significant decrease in the IBL(TXA group 1245.22+770.61ml vs Place-
bo group 1633.65+962.49ml, P=0.021), postoperative drainage(TXA group 1205.68+367.76ml vs Placebo group
1412.83+538.45ml, P=0.035) and TBL(TXA group 2450.90+1022.69ml vs Placebo group 3046.48+1274.02ml,
P=0.011). In the TXA group, intraoperative autologous blood transfusion volume was 400.44+267.80ml, while
in the control group it was 526.22+339.96ml, showing statistical significance(P=0.031). The intraoperative allo-
geneic blood transfusion volume and transfusion rate of patients in the TXA group were also significantly low-
er than those in the control group(TXA group 468.29+391.43ml vs Placebo group 723.33+462.99ml, P=0.009;
TXA group 68.29% vs Placebo group 86.67%, P=0.025). The total perioperative blood transfusion volume of
the TXA group was 746.34+460.49ml, significantly lower than that of the control group (1143.33£669.02ml).
The perioperative blood transfusion cost of the TXA group was 969.76+840.24 yuan, while that of the control
group was 1460.67+1029.51 yuan,
0.005).
TBL, total allogenic transfusion, transfusion cost by 689.89ml, 390.26ml and 549.11 respectively. No compli-
The use of TXA in DLS patients

TXA could significantly reduce perioperative blood transfusion cost (P=
Based on multiple regression analysis, intra—operative use of 1g TXA could reduce the amount of
cation or side effect from the use of TXA was noted. Conclusions:

undergoing posterior osteotomy and multi-level spinal segmental instrumented fusion surgery seems to be valid,

safe and cost—effective.
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Table 1 Subject baseline characteristics and pre—

operative radiographic parameters

STHRZH (n=60)¢  TXA%(n=41)¢
Placebo group TXA group
PR (& )¢ . 9D
gender(F:M) 346 39:2°
JEUA (
(il () 63.1246.73 61.08+4.447
Age(year)
i (ke)2 63.28+8.92 62.09+9.38"
eight
%flﬂ“}‘lm)” 156.95+6.38 156.66+5.407
eight
WIHRR (/m) 2 95744376 25.47+3.63"
W (n) 2 2/60 17417
Smoker
(L (n) & 29/60 17/417
ypertension
BHIRWG (n) ¢ 0
Diabetes Mellitus 4/60 4/41°
WS T3 1) (2247 ) () € .
Convexity of the curve, 31:29 22:19%Y
LR
KA Cobb f1(°)¢ @
Pre—op Cobb 32.96+11.21 33.48+11.42°
O el L i ,é (I
Ve 5:24:23:8 3:15:18:57
Apical vertebra rotation,
SV
=} - o =T &
SR R HE B (mm) 8.30+3.52 8.12+3.280
Maximal lateral olisthesis T e
ABIIHEREEIE (mn) & 3 63,13 37 327561237
Pre—op AVT e e
ARHT CVA BB (mm) ¢ ®
Pre-op CVA 16.77+13.69 18.12+14.12"
ARAGTERN FA (n, %) & @
Pre-op CVA imbalance 12/59 8/41"
ARHJ SVA(mm) ¢ ®
Pre—op SVA 52.54+49.26 47.85+43.824
ARHT SVA Jeffii (n, %) ¢ ®
Pre—op SVA imbalance 30/59 19/41°
ABIEABED ) 93441306 2231212997
Pre-op SS T e
ARIEHERTEN () 193042074 20.06£21.347
Pre—op LL
1 O S5AIRAA L P>0.05, BMI: A& BAE5; AVT, THE AL IR ;

CVA, B HIELARAN ; SVA B AL SRSl 5SS, 4 1R 5 LL, IEHE R
i

Note: (DCompared with Placebo group, P>0.05. BMI, body mass
index; AVT, apical vertebral translation; CVA, coronal vertical axis;

SVA, sagittal vertical axis; SS, sacral slope; LL, lumbar lordosis
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Table 2 Baseline, postoperative and changes of laboratory parameters

N1

Pre—operation

Post—operation

VNS RGN

Post—pre OP changes

YRA (n=60)¢ TXAZH (n=41)¢

$RA (n=60)¢  TXAZH (n=41)¢

SR (n=60)¢  TXAZH(n=41)¢

Placebo group TXA group Placebo group TXA group Placebo group TXA group

RB%(iHi}(j)%/{) 4.29+0.39 4.40£0.427 3.36:0.62 3.330.447 0.94:0.58 1.0920.437
m{ﬁ}&f‘” 1313321153 132.73214.117 102.78£18.18  101.15+14.167 284241883 31.59+12.757
ELAMRIERLZ 0 4050.04 0.40£0.047 0.31£0.05 0.300.047 0.1:0.06 0.10£0.047
Plﬁ'}l(f;’g’% 222.65£59.13  227.90£53.577 130.03£39.32  138.12+397 93.54+51.72  89.78+36.537
ﬁ?ﬁfﬁ?ﬁf 18.05+8.57 19.81£10.917
ﬁ%ﬁgﬁ‘% 20.77£5.23 21.44+4330
o (E{lﬁfnl) 67.75:13.04  68.66+12367
ﬁﬁﬁﬁ‘f‘é 3.00£037 3.17£0.56"

%Bﬁ}f%{“r%)ﬁﬂ“w 32.17+3.50 31.75+3.020
zﬁ%%551~|‘my 13.900.66 13.740.737

T : Q5 X IR L P>0.05;RBC, ZL41L ; Hb, M£T 7 H ; PLT, /I ; ALT, 75 20 RR 7 208 ; AST , KA 25 %0 ; Cr, JILIEF ; Fib, £

TR 5 APTT WAL 435 UGS ]  TT , B2 il e ] &

Note: (DCompared with Placebo group, P>0.05; RBC, red blood cell; Hb, Hemoglobin; PLT, Platelets; ALT, alanine aminotrans-

ferase; AST, aspartate aminotransferase; Fib, fibrinogen; APTT, activated partial thromboplastin time; TT, thrombin time

13 s ME] Rl G i in el i 25 hn FER
B M, i TXA A] 9/ LR A R Il 689.89ml
(P<0.05) , EARZE SR LR 5, TR T FBIA I 44k
iy 11 R B I 2 1 22 TR v BT A A 5 SRR R
e . FOREFIRIGE K K 3 A e i AR
A 1 K i L 2 A IR ST AE RS P T TXA ATk
/b Bl R 9 i of & 390.26ml, A U /b i i 2%
549.11 JT(F£ 6) . ¢
2.6 FEARMIFKIEY

PR A8 R I Te i 28 A & AR %t
WA 1 BEREARIG 1R A AT s F bk B’
KRR R DK . HEFR DK 02T B, TXA 445 1 4
S BRI & A/ N LR bR AS: A8 AR 0
FERAE S WL 7, WL BRI A R L
MBS ¢
¢
3 it

AV I, ERBEF NS BETE
PSRBT B[ il A AR TR TXA AT LA
e Ve MRl N 1= NG RN E R N (IR e NG

SR I A A R a0 2% A I ot e S i
R, TXA AR5 i il 23 | BB A S A 1l 32 K
B AR T XS IR, (2 E T 0%
PR ZIo BRI RN, FARBRIZER 3
DA . HEMTRA B G 21 n A S i
(R ST A PR 2R T e TR TR A B 3
e B T AR o, 0 i L 2% A Al ST A TR
AP TXA 980 BRI LS54
IR i 2 Al S AP R 2R 2 R mE 54
PERAR A 1g TXA AIUg/D 549.11 Jekiii 2%,
X LB 45 R FIRT A AT 5T 45 50 M BT 18 Meta 24T
eiroe s L v
HHFARBMERERZH RGN, G4
B FIVA RIS PR (A IR v 5 R Ok A 473 42 Pl
A M EZERE, RN AN
ARG, SXARENFITA A ] 3k G
JRRZ—, TXA EHULFEEY) it 58 4 P
LTV Tl VA E 21 20 2 P L P 2 L L 2T 75 Tl D P
I, DB/ 27 2 2 1 VA, DTS E IR | B2
REN R B, KRR C A HGEE T TXA 3
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Table 3 Surgical traits and blood loss of patients in

control and TXA group

x4 WMERDRERBRLC

Table 4 Blood transfusion and cost in the two groups

X IR (n=60) ¢

Placebo group

TXAZ (n=41)¢
TXA group

it
EBV

ASAG R
ASA(T :1I=1I)

FARM ] (534) ¢

Duration of surgery(min)
KR [ 5E (n) &
Sacrum fixation

[EE @SB (n) ¢

Fixation and fused levels

R B (n) ¢

Decompression levels

AL, 2:3(n) ¢
Osteotomy grade,2:3

HEFIR AU (n)

No. of intervertebral fusion

APl (ml) ¢
IBL

BRI L (ml)

IBL/level

AR FAR+HBAH (ml) ¢

Intra—op total
crystalloids+ colloids
PR (ml)¢
Urine
513 (ml)
Drainage
BB R (ml)
Drainage/level

B (ml) &
TBL

R BB LA (ml)

TBL/level

4429.83+£624.12

3:54:3

283.90+67.62

35/60

6.58+1.49

2.83+1.30

47:13

1.2+1.15

1633.65+962.49

525.00¢

(337.50,878.00)

3483.33+1040.44

889.33+412.41

1412.83+538.45

498.33¢

(335.00,768.33)

3046.48+1274.02

1034.75¢

(748.33,1676.00)

4345.98+656.28"
7:34:07
287.61+69.307

22/41Y

6.34:1.447

3.15£1.207

3477
1.40+0.97%

1245.22+770.61%

330.00¢
(232.50,546.25)%

3521.22+1296.16%

975.54+516.54%

1205.68+367.76%

366.67¢
(273.50,523.33)®

2450.90+1022.69%

707.50¢
(514.33,1030.83)?

X} AL & TXAH ¢
(n=60)¢ (n=41)¢
Placebo group TXA group
FRIMIMETLE (D) & 556 20,339 96  400.442267.807
Cell saver
ARSI (m]) & 468.29+391.437

723.33+462.99

Intraoperative transfusion

R SR (n, %)

®
Intra—op transfusion rate 52(86.67%) 28(68.29%)
A I 2% (ml) ¢ 193.33¢ 102.44¢
Intraoperative frozen plasma (114.91,271.75)  (44.03,160.85)%
RJG SRS 1L (ml) ¢ 420.00¢ 278.05¢

(297.55,542.45)  (173.48,384.62)2

Postoperative transfusion

RIGHINZ (n, %) ¢

I 50 R, DP>0.05; @P<0.05; ASA , 36 [ R 7 23
EBV i H 1l ket ; IBL, A ik TBL, S 1 ek &
Note: Compared with Placebo group, (DP>0.05; @P<0.05; ASA,

American society of anesthesiologists;

EBV, Estimated blood vol-

ume; IBL, intraoperative blood loss; TBL, total blood loss

DERETFARAR A AR, —IETRE R
s R, TR ARG TR B
6 ] TXA AT LA/ 259% 0T AR H 22, Xie 52
W EBAEEHFIE FAR T, TXA HEENTFARH
M R MR/ N TR R i LA R BRI R
W EIE TG 225 . BLAN, G & B0 TXA B
TR A AN I8 B TXA HFAR
A IR] SRS 55— T, A SCHERHRE AR P
TXA 5= B30, Peters X E[RZ KA RS
FERTE AR TXA 215 5% B4 e AR e i 5 4 1t
TR AR B35 25 5707 (H2 o8 R A
AN (TXA 20 19 6], %F FE2H 13 1)) TXA 20 H

Post-op transfusion rate 35(58.33%) 20(48.78%)*
I‘—ll e =N -
S it (ml) & 114333£669.02 74634460497
Total transfusion
A a1 2R .
BAMIIA (n, %) 55096 6701 37(90.24%)?
Total transfusion rate
A /MR (261
TotalPlatelets (units) 0(0~1) 0(0~2)*
SRR I (ml) & o
Total F/rozen Plasma 0(0~2600) 0(0~1200)°
{EBEREL(d) & 11.61+4.07 10.83+3.822
Length of hospital stay
" .
%um%(]ﬁ)% 1460.67+1029.51  969.76+840.24%
Transfusion cost(Yuan)
TXAEE
TXA cost (Yuan/lg TXA) 0 9.60/1g
TE: 50 HRALAH L, DP<0.05;@P>0.05; TXA , 2 iR ¢
Note:  Compared with Placebo group, (DP<0.05; @P>0.05;

TXA, tranexamic acid

HATIS I T R, IF HTXA 4L 1Al
M ERRX A L, XU R T Reis T4
RIiR2E

KT TXA KT A Wi 1 iy s o), BRAE BT
R HANFEIO45IE , Carabini Z504% I 7E 22715 Bo iR 24
BHER A AR TXA gD, 75— pEL
X BRIt & B TXA ZH i MR Ik D T 64.6%,
SR, HAh— LB 57 & B TXA FHEASFEN /D FBIA
oS, FRATIAFSE & BE TXA AT RLysi /b A i i
T ORISR R I (H RN BE AR
e i L A P I R R it e B AT TS LR
T R ZH AR L% 96.67% , TXA 2H Sk 1 3%
49 90.24% ALT- 28 i TR ABFZE 2 A i AEAE &
FARFHE, ety 5 B AE g0 T ARBE] AR
HIF Hb 7K K TXA fuff FH 500 £ 45 40 AT HE X 4 I it
R A s my, AT A5 A8 AF A i 2T
KT 80g/L 5% Hb Ky 80~100g/L 1 i 17
TEFTALAREDR . 17 _L IR BH 506 i 1L F6 1 %€ 4 Hb
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x5 ZHIME Enter ZITL&MEEITN

Table 5 Resulis of Enter multiple regression analysis with total blood loss as a dependent variable coefficients

TR R E T o5 C1
Unstandardized Standardized P ¢
I THe T
Beta Prif2 SE Beta 4 Lower bound ~ Upper bound
W 513.87 1274.96 0.40 0.69 3047.99 2020.26
Constant - . . e . - . -
IR EA [ b
Kﬁéir;” 541 16.22 0.03 033 0.74 226,83 37.66
{ =y
W BEI (kefr) 26.28 26.07 0.09 101 0.32 22553 78.09
TR (min) & 842 2.00 0.49 420 <0.001 4.44 12.40

Duration of surgery

" B TXAL ~689.89 198.38 ~0.29 348 0.001 ~1084.20 229559
CCC]\']ng

PoEh A L
IEIE e 15 B (n) & -86.03 90.57 -0.11 -0.95 0.345 -266.05 93.99

Fixation and fused levels

W B (n) & 79.83 87.20 0.09 0.092 0362 ~93.48 253.15

Decompression levels

g
A 778.70 262.80 0.27 2.96 0.004 25635 1301.04
Grade 3 Osteotomy

b it A s .
Hefwl i 20 2t (n) & 259.47 102.50 0.24 2.53 0.013 55.74 463.20

No. of intervertebral fusion

.Gl B EX A TXA , B R ¢

Note: CI, confidence interval; TXA, tranexamic acid

®6 EHIME Enter ZIT&MEMPIADIER

Table 6 Results of enter multiple regression analysis with total transfusion as a dependent variable coefficients

AEbriEfL R tifEfL R 95% B X [A] ¢
Unstandardized Standardized P 95.0% CI for Beta
, o , ‘ Thee %
Beta iz SE Beta t Lower Bound  Upper Bound
W
c 25227 885.02 -0.29 0.776 -2011.93 1507.39
onstant
S A
i\rﬁ@(?ﬁ 4 27.47 8.41 0.27 327 0.002 1075 44.19
ge(year)
.
PR BHER (/) ~12.29 14.78 ~0.08 ~0.83 0.408 4167 17.10
D*ﬂ*'”(m""w 454 1.07 0.50 425 <0.001 2.41 6.66
uration of surgery
. e qui‘x‘/i -390.26 102.42 ~031 -3381 <0.001 -593.90 ~186.63
CCC]Vlng
Ead o 23
“ﬁmﬁ\%(mlw 023 0.15 ~0.16 -1.50 0.138 ~0.54 0.08
P A e
. Pl £ 1B (n) & -45.63 48.06 —0.11 -0.95 0.345 ~141.19 49.92
ixation and fused levels
R
o ’Wf“&("l)”l 47.77 45.07 0.10 1.06 0.292 —41.84 137.39
eCOnlpreSSlOn evels
=g
i 398.84 143.75 0.26 278 0.007 113.03 684.65
Grade 3 osteotomy
e
N fEmI SR 74.66 52,65 0.13 1.42 0.160 -30.01 179.34
o. of intervertebral fusion
If"ﬁ” Hﬁ’f -3.56 483 ~0.07 ~0.74 0.462 ~13.16 6.03
re—op

T CL, BAF DA BMI ARSI EG TXA, Z P FRER ; BBV AT LA i Hb 4L H ¢

Note: CI, confidence interval; BMI, body mass index; TXA, tranexamic acid; EBV, Estimated blood volume; Hb, Hemoglobin
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®7 WMABRPHRERL S

Table 7 Summary of perioperative complications in

two groups
XIRLL( TXALL(n=
(n=60)¢  41)
Placebo TXA
group group
H@H’E}HY&(" ,%) % 4/60 0/41*’1>
Hydrothorax
IR EESR (n, %) & 2/60 0/417
Respiratory failure
LR (n, %) 4160 0/417
Heart failure
LRI (n, %) ¢ 0
Myocardial ischemia 0/60 1/41
Urinary infection
HE KA (n, %) ¢ )
Calf muscle venous thrombosis, CMVT 0/60 1/41
TREFIK LA (n, %) ¢ ®
Deep Vein Thrombosis, DVT 1/60 0/41
K%ﬁi‘@iﬁﬂ(n,%)% 1/60 4/41{17
Incomplete intestinal obstruction
il &G (n, %) 4/60 0/419

Incision infection

T D5 RLALLAL P>0.05¢
Note: DCompared with Placebo group, P>0.05

KT 7081102 S350 FRATH B E TS,
Jf HB i 80% £ 1 [ fil & 19 Bolad 54> ik
JEVWBERT 34, i 50% T 2 . e
FAR B [ AR R 1 i B A A A o iy e
P, LB E AR LT A (Hb) (2120 R A
(Het) K3 T0 3825 57, 3R Z JT ) — LERiFoE 45
SEAHAL 01 A F 58 & B TXA AR5
Het 35 5 TR RRZE 2 3k — 25 T R j2 TR
I S 2, I LA (8 R[] % i 1t 5 i
DLAERE A 25 5

KF TXA FEBAETFA Rz A 55 i i 3 F
FEHGEWAISAHE, 2045 5~100me/kg AT [
MR, SRJF 1~30mg/kg/h ff KL HRp0.14.17.19.25.261
HRE Hui 21 Meta 20 Hr4h R ts , Afrm KT
10mgrkg 3 4 F7 & K T 10mg/kg/h 7Y w5 7 & 41
TXA AT AR A H K TR 0 1 ] o S 44 i
KT AR, A AL Ik, Ffi] TXA
2R E AR AR 1000mg , I T BEE SSH 40 0F
FERTHRIA AT, (A BRAE A SCRRIIESE SR A
it TXA AR, A WF5EPHIESE 15me/kg B0
[ TXA ] DABEAR S0 A BB A 2 1 &, Je 3T
DAFEARAR S 1 L, Wang Z520E FEHESS B% T AR
PAYRAE FAR R TXA , HLIRRE & 30T DA i 2 R

ARG R, A WL I 10mg/kg 14
T TXA AT L0 HEAR A A DB A 1 1
IR, FRATAIRFSE A 1g TXA 7] iy
FEIA I 1 I A v (R ot [ et A v S i
I R 12 PR A ol (S BEDL BRI
1R S A I R RN 4 TR ], SRR AR G
T TXA 7EHFETFA b iy e A 10 FH ) AT o ik —
A

TXA 7R AP AT R EEA
TRZBFFEAHIE 23 MeGoldric S5& BAERIIR
T BIEA T, 1g TXA B2 FHE 0.75 BT,
100 1] 52 3% 1 ] 1g TXA S I A 2% 76 603 Wk
J., X RRALFINAESE A 11055 BRot, ATLATA
10452 BKJC, Vigna-Taglianti 25524, % BAE ST B
AR P HEEZ TXA 158 i SO B 2% AR Tk
B TXA g, T TXA n[ R FATHAE A 74
M 31%, BRI 319%8/0 % 2%, Bk
5, A TXA BB AE 246 KOT,
i TXA BB LT 108 BRIG, R 3
ALY 138 BT, [HZZMF R E A HZ R &R
[IE 53 HT , SR LA A AR GE TXA f28 5%
B s R ANERR ) AT TR 2 R B 5347, 45
$Eon AR P 1g TXA A2 B AR B i
689.89ml, J/> SR Il 390.26ml , Yk /4 1l 2% FH
549.11 76, EARIZIS /D 04 2% AR X 1 B [
FE A BE TR BAL TR O BB, AR
B 1g TXA U468 9.8 7T, FH AN B Y 32
AT LA /D B SRR I, 2Rk Es e
.

I TXA 15— REUE HA b, 2540
OME ] TXA AT BERG i f4F4 ZE T A 1 JRURS: , 4
R AR NUEESE | TR TR bk i A i e 2
A A A ARGERR A R R A TXA 280k
U T AR BB A AERY, SR, H Ai i o
Bl 5 fE 2 BT R B P S
TXA FHICHIUIR | 53 (1) SCHRIO 4 5 Meta 43
BraR T, TXA 5 iR ZE T & E 19 & A 2218 I
Ko Kim ZF00F LT 5 7 5 (10mg/kg+2mg/kg/h) |
&5 (Smg/kg+1mg/kg/h) T-XF BRZH 3 72 44 H
&, HA 2B R BEARSG 1R BN
DRFR DK AR | S50 40 88 A th S s X
TS5 TXA BIVEN, mels SCHRRPHIE 138 4
DLS AR J5 DVT B &4 %K 2.9% ,PE K H: %N
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0.7%., —WiE 4980 AT AN BB A E

DVT K5 0.2%(9 $l) , PE K £ 0.2%(12

), FAIIFTE R B 2 B Bk i A B, 5 Bk

FESCERARGEAHIT , ADFFEM A I, TXA 45 5% IR

HIF SRR AR T B 22 57

AT FBAFAE LR R Z AL 55— T

SE W BPERTST , 2 SR BR ] 1% TXA el D

AT BV RE T U, BB B AL A

TXA O IR X T RE AR P 22, B2

ARWFFENABYRNZIELER, H T ARV

A [ B T AR LA, A S8 LR R 22 [1]

WBA KIBAT G255 SR ARATI R 2R

FEABEHLN BRI ST — 2P B0

Zi ERTIR, ATREUE BT BB E Rl e AR Y

IRARPEM S B E AR TP H] 19 TXA Al i 298/

A, Js AR AL e AR S A

L PR AR S0 [ o S A o B 5 s , A ]

WFFEBAT A TXA 288 FELAR Y I A ) XURS:

ZHR AT RS AP 1g TXA A8

/b B AT i 689.89ml, Y S A4 i 390.26

ml, S I 2% 549.11 08, ¢
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