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Abstract

The risk of massive blood loss in major orthopaedic spine surgery is often associated with how to
reduce perioperative bleeding, and reduce or avoid the introduction of allogeneic blood products
methods for many orthopedic surgeons. In recent years, tranexamic acid has been widely concerned
as a perioperative hemostatic and blood transfusion drug. Many scholars at home and abroad have
reported that tranexamic acid can effectively reduce perioperative blood loss and blood transfusion,
so as to economize and improve the prognosis of the patients. However, the range of operation,
optimal dosage, route of administration and adverse reactions are not completely clear up to now
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and need further study.
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EREFHRFAR YT, BT EEMARRER, MEEAS IR, XKIEANLRERFEE, TR, F
AR, SR EFARME R, WiESRmER. FRIERIER. FIRFAR IR G5 KR R IR
& ETE, B R T ARTFAR SR A M B[], B TR A A F 77 ko Bl A ifn & gy if[2] [3]
[4] [5], wi: SUBFARTA FARSEL, RrpdsblrErE L, A B, g, NAJEZAYE,
{HIE A — L 8 TR L, A SR B A A, AFE SRR fE RS . BT DAEE AT AR
FERMACEE, ol B3 BRI R I 93 B N A LA, AT 2105 B I AN 29 AL, 2K
HHEEHG I E 6], TN, % IR (tranexamicacid, TXA) KN AT LU/ % R AN A 1 1 &
T, K LS Sse TR, e A T E, I BAE RIS T iR 2 HON R A
JE B B P R s 7 ™ B AR 7] [8] [9]. SR AE R GRS TXA R HE T AR b i) N
&, NIEREERESE,

2. TXA EE#IER
2.1, It EABAGHERES

TEAFRA TN, MUK AN B IRRE R . Prikt S 25 4 B A Al FR4E RE N AP HRIRAS, R R 1)
MR AL FHRENRAS . 76 B A5 5 25 Pl BEVE ik R ey, B BEMELT IR AT LRI R L. Mg M o
ERPTAF T VR 55 I TT 51 6D 7 I T A R S BT A VA I P R U R R AR T . 2
PG R E S AR E A 4 AN B w5, MRS, kD iE. 25, M8 REESMEZ 0
I 4 SRR TR T 75, 2 52 11 o AT YR L /N AR 280 AT o 30 P I /NSO AR ELRG 26 T Bf A B . 55 3 ANBA BE R,
M e IR G, SRR, T AT 4 B ke bR, 274 B 1 X [ 2 B AR ) AR A B
Rk, 5 4 NBYE, YR R IR MR P AR R VAR IR, OS5 BON AT 4R B A R
A DA PR AR AT 2 B RN AR 4 B 1 T, DT ORISR I T8 o 1 P 218 R A W Mg 15 © NS IR 1R
EEIMLIR - XN (FXI 2 lB0E o FXNa, 58 (ST e i % A8 R TR Bl 0 £F T i S5 v 4
Bty @ ANBEE IR AR LT VA RS ) (tPA) I PR B (UP A) i 4T VA i S A A N T 5l 53— 5 1
WP R GRS TR RSP (PANE A B R A RE O N AT . 2TV
PP (a2~ P LTV ) LA B ik 0 B A5 £ s A ) 0 (T AR ) A0 ) 1 4F I 2

2.2. TXA IGRZATRFF =

FERPR _EA Z MR 25 Y R+ B as T, W ARAYA4EER Ko 200052 (DDAVP)., #E# il
el EATEACR T VI SPUEFEZAE, AT RS ANE] 0 SR P S 7 AR R RN . BUAT I R
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(251 P i) 2 RO ELSE ARG . &L CRR AT TXA. KB 1 F i KR L E R E AR, T4EN
Vi g 5 OB TRCR AR AR R, ARLDR I S B0 ORI )« 7 B BORSE (B FE S MR ) S A I RE
SR . MEE CREACA) S TXA KB, —HFHMHEEHBAE Y, B TXAEHLAPHER, &
FR AR, AR W 25802 EACA 1) 10 £i5[4], BT A TXA 4 A 5t B A H ZY(WHO) B A 25475 B
CLRRN I PRIREE o)V A 1R M 77U [10] TXA &M ER I & BRATAEY), @ LRI IR M R ES &
P EAT BRI (O il RS e R B Kd = 1.1 pmol/L), RIS £V Bl J 1) i IR 45 & 1 s v A, SELIT 254 i
TRk FE M A Yt O 5 ARG ERE M MAH AR, REFIEIG S R, AR5 A4 Easa4EEn
kGG, FHAEAHIEBRR e s AP SObER, AR N, & n] DL # | 2  BEs /MR Gpl6é
ZARMIE, ORI /MR IR R 1 e FL bR, Mk Bk M g/, FAR ) Re 40 ) £ g R (1S 1k
TER, mif Rk A BRI P B I B A MRS PR, R R O e BEER ORERTEE, (bR
FORE L], TXA EHA . ZatEm, %D TFAR LM E, FARE T 200 52 Bl R A4
T k[12] [13] [14].

3. TXA EEBHFARBF A

AR, MR 22T B TIRAT T R TXA ST AR IR M AFAL, Li Z[15]fBEH L 2
K(RCT) 08 411 424 B3 (1) 285 T 22 BN AN A FR it 25 RBR M 1 TXA R K 7 2R L E[MD
= —35.95, 507% CI (—03.63~—67.0), P = 01.0] LA 1% it Z4a IfiL () 16 % £ & [RR = 71.95, 0% CI (54.0~92.0), P =
01.0]. BT I TIRFRIK M AL BU(DVT) St %€ . Cheriyan T Z5[512% 041 1 219 4 EH, 4R ER
5z AL, TXA 3B S i) S EE B B AIG, el 52 38 1 7 R 10 83 1 5 R L IR i i 75 3K
TXA LT 52 2. DVT BIB9S 3 I T6 0% .

TERFEF A, Hi e JLANEHE A TR AR (1 B2 AR, 7E1#% 2 RCT 1, Halanski 5$[16]#4 EACA
PEJIXTIAAE, 25 R TXA VRTINS L& J e i I B 38 5 EACA JRYT 4L R FEAIC, TXA BAFI IR
AR5 E BRERUEAL ELAE (INR)YZE AL /N, 35 40Uk ot Bl S B TR (PTT) FRAEG, 274 8 (1 IR /K P8 . Hasan 25[17]
1 RCT 1 L s Rl E AR R TXA W67 52 A 5 Bl & T AR I 7 A AR M A 0™ 28 2 1 2 af A
[ A e A A T 7 T — R A%, HLs R R R MR B skl ORBT RSSO /NI 48 /)Nt IfiL 41 2 1 e
M TE R B ARk, B TR AR ME R A R F 4. Ng BK 2E[4]%F 90 4 (TXA = 55, %t = 35428 H )G
P& T ARMRE R AN 2 (AIS) L #3471 [t A BB 7T, 45 SRR IAE A TXA 182 5K 1 B K Kk
A, A Ak, ] R A B R AR A R B DS £

TXA O T Uk G0 IR AT M0 A0 g 3 1 (1 2K %6 . Garg 46[18]11 RCT PPl TXA 7
6 FEEE A G147 i i PN T 5 AR R B OR T TXA AT AR . AR JE B gk iy, e i i 2 H AN i bk A 7
FSCHR XU, o E 0 FE AR R AT 1 SR AT A P [ 8 AR s ] XA A BAZE 2R . Raksakietisak %5 [19] A%} 39
2V TS IEMERR VIR AR (22 MR D) Bk AR BUME RS ) B AR 25 00) P S8 3R AT 7 — TR 1L  WUE  BEALAT R
WFIT, IR L8 3 Bk 4s T332 2 7(15 mg/kg) TXA, 28 —FI7E RIS S RTbEFH , 585 =77 3 /NS it

SRR, B NOGT ARG AR 5 A0 R L 2 K5 22 5, A HRZE ) A 2K 2 [900 (160, 4150)
mL] & T TXA 41[600 (200, 4750) mL], XFHEZHM B FH A2 T H 2 A ARG gn s, HAE

24 /NP, FRATTOLEE RS LR/ T 64.6% (43.5%%F 15.4%, P = 0.006), oA A: ™ H A I A A% 2 I AONE
X LI ARARGR W] LA BT Hf . TXA 763 B a8 A AR 1k ifn 77 T o] DLUR S8 1) S8R FH , nT DA B R 4208k
A5 A ] 7 AR A 2R LA 2 T A P 10T 75 SR 7 T ) 22 4 PR 28501k o

UG R F 0 TXA TR TFAR P IT BEFRE €, (AR A D38 52 H B & W . Endres 5[20]
WHIC T HEMEAS AR BB & B AT i 2% o P R 1A [ 5 AR R0 91, WL 5 4 5 Ik i v 5 LRI 1) XA, R
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R TXA AT LD R PR S5 &, EIFARm D i E . Baldus ZE[21] /) [T 75 LU 2 Fher4e
VR 25 BB F] TXA 7E BN EAMEME = AR TR i 22 A A Rk, 45 3 R R Ik v 97 20
I Mg A i EE s TXAVRIT AL B s b, TXA JRY7 4% & A i & 5 25 (o FEZH LR A e il 2 22 o

4. TXA HAHTIBMBLIER
4.1. TXA BN THE

XTEHEFART TXAWHE, HETMIESG —ind, 420057 &0 E 4+ 10~150 mglkg M#ILEE,
YERF &N 1 mg~100 mg/kg-h. Ng BK ZE[41%F 23 il 7£ & e iR Al bSR30 ZE 0 Lot 7 D AR 07 — R LA %
ARG B G AR(PSF)FAR S, 55 6l E# N TXA 4, EHGEHTRIE S S, 5 k% T 100 mg/kg,
RGN JE AEHF5RI 2 10 mg/kglh, A 2 B R G o RHTIRALRELZ AR AT E 248k, R4 T TXA 5L
HABPUAT YL VAR Z, 25 TXA B2 A5 B IE R A S ki I SR s, i A Pl 2
/b . Colomina MJ [221%53047 T — T2 Htey ATREYE. BEHLXUE AR, 51 F18:52 TXA H (ke
10 mg/kg TXA, fEF- R YT 20 738, SR E4EHF 715Dy 2 mg/(kg-h) B2 TR 58 BUS T AR A45 11 1)
5z B (ER A B FIRYE 5 TXA LA [F] (4 A ORI )25 28), 45 SRR TXA AR E SR
rRORE R B BB, (BRI ERE BB . TXA AL ke 28 3 508 IR K 4 5 (4.5%) 51552 2 R
(1) B A AL Grant Z¢[23] AR 78 rh vt 1 A IR A& 1) TXA 41, @& TXA 454 77 &4 20 mglkg,
YEFEFIE Y 10 mg/kg-h, RFIEA 7 FIE N 10 mglkg, 4375184 1 molkg-h, SKFIEL4IAH L &7 &
Mo & gRD 7 50%. Verma Z5[24]i81d RCT LI E[WI4A 7 & 50 mg/kg, fG45 T 20 mg/(kg-h)ZEHF]
FUNFIE[RIEETTE 10 mg/kg, 45T 10 mg/(kg-h) 4R FflikiiE TXA & FAR P 2ot
bk, SRRKRIHEEETARYIELE. Wilg. SIME. 5 aSEis i ma BEEER. UL
WFARR, BALHIE TXA RIS RAFHIIRR SR, MR TXA SR IEFHx. HAT, &
ARSI [2512% B 5 4 1) 2T 4 2R VA T 75 BB AR TXA FIRAER AN 17.5 pglkg, HANTE 21K A 461
TR TXA FSARA JGR &= .

4.2. TXA BI85 251812

TXA TEELZGRAEE DR BB, Irwin A Z5[26] K 400 4432 5552 52 HE B A BRI (1) J5 R
THA 2 TKA K8 BEHLA B RIAR BT — 7 DR TXA 38— AR BT ER kS TXA, HHE ARG K& ML
SEAF . TR TXA FTEEARRT THA B TKA ZHT25 2, 8 5% M8 A6 26 07 T 5§ k5 TXA AL, 78
KFPIEOLT , KRS I 2] IR TXA B A Rei i B 2 A M PRARAA . Winter SF 25 [2715R BIH i
TR B E S TXA FHARTE R T AR P B RE TXA T8 72 852, 3F H UK =80 TXA 5 Boph a5t
A FR KRS TXA T 38 75 B2 i 1) 32 B A F AR AT LU R AR S5 R & i 75 SR o A3 B B IR R
AR NS, H A B AR A5 25 RN (8] )7 €. Hui S ZE[28IX T2 R /TR B, (EFHEF AR i F Jm3 TXA
AR ARG, B AR B ], R0 TXA FERHR A 5 I 20 2 A (Hb) 7K T AULT- b 22 3 541
FAR, (HEEFRDIRH TXA MECZ 0% FEE & T. TXA 5 %G 2507 208 ik es 26, [5]
Fi ke 25 10 molkg (- 32 H129°0 80 434, FEVESTIE 1 /NI N IA S M 2 FE VA . F kRS TXA 1t
FIEMAERE; R, I NTE 10~15 mo/kg(Ek 1 g)FI&E FIRKA R, Bm & L35 8 ik i
FRAL[29]. MRAMIFFEFREH, ERkIEST TXA B S 440N B R AL, 10 mg/kg 77 &A% 80% M| 7F
FARIAE A B2 TXA B EE AR R EEE. ST REZHEEMWFAR, GFFHEFAR, [19]H
JHKE SR TXA LEARTT LAHE: 71 5 (10~20 mg/kg) FI/BAE T A M AIE 4R 407E (1~10 mglkg/h)45 25, fH W
fR77 &4 10 mg/kg, SR )5 %iiE 1 mg/kg/h. 2015 4 5 [l I 57 4% 76 ) A8 9% K Hh I T3 /e 38 415 v v 2230
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N B S A K L B8 K XU, TR B A 4T A i i, SRR TXA, B o S ik iy e
19 (27> 10 min %i56) 2 J5 FE 1 g (£ 8 h #i5g) (1A): AEGIG K H L 7 2255 FE {5 H TXA (1B):
OMFREFE T AR A TRBG HIfL, HEFE B 7145 T 10 mo/kgTXA, #RJ5 1 mg/kgh 4E55(1B). 8 13243014 H]
DU HESE [ A% meta 3 BT % TXA 2 58T R &R RCT, XA R 7 # AL 2@ 2t T T
AT T (SUCRA)FIERE JHE 44 73 B R B S BRI S N R B 45 24 TXA AULF-7E 30/ LT AR Hh afi /0 % 1
TR S o X TR BB (A SR IGE H AT R B 5 KT 257 ANH S 1) IR A 2 A R AR N PR 2
A B ]

43. TXA KAFEBHFAFRBH RSN

AREEMIVER, BTCARTRESFBUNMARTE . HULF I 254 /& 18 Ik 3008 1M 458 LB A 3o Sk St b i, g R ek
A5 BBH I T RE, R BE ST 0 A T R [31]. H AT 4 780 AEYE SR, TXA FFARB I i
77 5T AR B AR Y A P R (AR o U BE . S rh o R B K AR AN b ZE 25 I R A2 %, H TXA
X R A% E A RS D R R I B B . BARIAAT O S AU A UESE TXA 5 il A% 2 2 R Fir ok
I, AELTE A B 00 209 T N B R LA 97 S0 B8 A P 2T 4 B 1 RS PRV RE IR R st i T RE 2R AL 2
PRV 320 . WO L LS R R 8], £ HRTHIBE A, AR RIE BPE R FARPEH TXA
AT AR S AORE AR, BT A e MBS E

TXA A R N ALHE B T8 B AR S0 U Biss, HAERUFEHE: MATER. G E Bk
PEVL ST BERS L e OSSR AR AU N 45 [32] . Brown Z5[33) R RIS A M4 B, TXA F: AR
CEAMBIA G 28w o0 WU B AE I ACRE R R A 26 LR AE 2R . Winter SF 25 [27] RGEVEAT T #i ik 4F TXA
Wt e NTERAEF AR M ZOb R, 53 TXA R LML, 2t feitm. B4EFFEFR
HR I A L B AR I AORE A T Re s TXA BENBE N IR, P Aot a &, Bl $MEFAER
AT L HEE UL A8 F TXA, FAD (SE[E 24 5l £ 5l 21 e ) 235 8 Y 15 TXA FETEITEAE an fals,
TR R AE . DRIH . B KA IGRIIET 2, BT ARRATTRL 1270 6 A TR A i G Bl (oA i
SCH R RS, A B S SRR A TXA, AR ke TR TXA 75 T AR i F R 2L
TXAVERN—FR R0, v LAgE e i BRe, BRItk, TXA RTREAE T4 20 70 R 22 i o3 4 i -5
KIGE, Lin Z S5 [3516F TXA MR KA E AT Z 235 0 A B TXA 588 B8 Wm0 & AF RS 8 in, 24
FIEKFIG IR, TXA HOGER A AE R AR, HAT, BAEX TXA N A AR IR 77
Peo N T BRI R AF AR, A% B 20 TXA FIE, IR B DA AS 4 25 I AR 1 vl 1 2 7 B
I ST SR 2R3 2 B 4 B 7 R ek P R R A UE R (Y SR, R R AT i F P . AR I IR
R FEIR 45 S, L9 P Y T R GRUIE 1 PN D 4 S JRR I 245 ] e A0 A T 7 BRIB 9T I — 2R3 T« fE i fe R o,
JRURLE& Al TXA Hirie BCRE K SRR 771145 24 0] TR0 A« Cravens GT %5[36] & ik 1l 2 R 5 %98 5 K AT
iy 5~ 8 5 BLAIpPIR DIk S N e R, BRERRFSE T 13 h, RJg A&t e, (H2 A2
PATERH TXA 5iZ I RIEMBE R
5. &5ip

TXA 2 —FeE R R 259, TR TXA 7] LR JA A A e i A i 75k, A
M SORE QG AR AT DVT. Mk ZE. OISR R RS . BT HEA 25 A R 45 R A I ROREAE
MO FIAE PR T H AP A 4R 1, PrART AR SR SR, TXA W2 2 AR A A A S
W, EER A E TXA WS A& 8 A IR DL R =R T A TXA. 2t EREMH TXA

DOI: 10.12677/acm.2023.1371688 12049 I IR = =23t e


https://doi.org/10.12677/acm.2023.1371688

FOATE, XS

GO, EHERZ LW REY KT . K, 7R TXA RS E MG 2@, JFHNARYE £ 1)
HH L L AN AS (R IS 156 I 3 I 8 7 B M 45 2 A

SE

(1]
(2]

(3]

(4]
(5]
(6]
(7]
(8]
(9]

[10]

[11]
[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Zollo, R.A., Eaton, M.P., Karcz, M., et al. (2012) Blood Transfusion in the Perioperative Period. Best Practice & Re-
search Clinical Anaesthesiology, 26, 475-484. https://doi.org/10.1016/j.bpa.2012.10.001

05, TN, BT, . GME S ARMEAR RS RV IT R B A RS M TR oK & R o]
5%k, 2014, 3(10): 751-755.

Fleege, C., Almajali, A., Rauschmann, M., et al. (2014) Improve of Surgical Outcomes in Spinal Fusion Surgery: Evi-
dence Based Peri- and Intra-Operative Aspects to Reduce Complications and Earlier Recovery. Der Orthopade, 43,
1070-1078. https://doi.org/10.1007/s00132-014-3041-4

Ng, B.K., Chau, W.W., Hung, A.L., et al. (2015) Use of Tranexamic Acid (TXA) on Reducing Blood Loss during Sco-
liosis Surgery in Chinese Adolescents. Scoliosis, 10, Article No. 28. https://doi.org/10.1186/s13013-015-0052-9

Cheriyan, T., Maier, S.P., Bianco, K., et al. (2015) Efficacy of Tranexamic Acid on Surgical Bleeding in Spine Surgery:
A Meta-Analysis. The Spine Journal, 15, 752-761. https://doi.org/10.1016/j.spinee.2015.01.013

Varney, S.J. and Guest, J.F. (2003) The Annual Cost of Blood Transfusions in the UK. Transfusion Medicine, 13,
205-218. https://doi.org/10.1046/j.1365-3148.2003.00443.x

McCormack, P.L. (2012) Tranexamic Acid: A Review of Its Use in the Treatment of Excessive Fibrinolysis. Drugs, 72,
585-617. https://doi.org/10.2165/11209070-000000000-00000

BRR, TR, A 62 MR B b S A RR O R R[] o R4 L2 A5, 2018, 31(12): 1421-1424.
https://doi.org/10.13303/j.cjbt.issn.1004-549x.2018.12.027

Ker, K., Edwards, P., Perel, P., et al. (2012) Effect of Tranexamic Acid on Surgical Bleeding: Systematic Review and
Cumulative Meta-Analysis. BMJ: British Medical Journal, 344, e3054. https://doi.org/10.1136/bmj.e3054

A RAEH G DHGULAR YR FEAE R L X E R =, BAGIEFAER]: T DHNLFR AR S
2011 “F(EAEE 17 43t PSR 2P hR T SRS = ﬁJ\TﬁE?H,R)LEﬁZIK?“#WfT/E/ﬁ ) [Z]. ﬁ??ﬂétﬁﬂm.
2012.

Dowd, N.P., Karski, J.M., Cheng, D.C., et al. (2002) Pharmacokinetics of Tranexamic Acid during Cardiopulmonary
Bypass. Anesthesiology, 97, 390-399. https://doi.org/10.1097/00000542-200208000-00016

Hunt, B.J. (2015) The Current Place of Tranexamic Acid in the Management of Bleeding. Anaesthesia, 70, 50-53.
https://doi.org/10.1111/anae.12910

Lin, Z.X. and Woolf, S.K. (2016) Safety, Efficacy, and Cost-Effectiveness of Tranexamic Acid in Orthopedic Surgery.
Orthopedics, 39, 119-130. https://doi.org/10.3928/01477447-20160301-05

Ehresman, J., Pennington, Z., Schilling, A., et al. (2020) Cost-Benefit Analysis of Tranexamic Acid and Blood Trans-
fusion in Elective Lumbar Spine Surgery for Degenerative Pathologies. Journal of Neurosurgery: Spine SPI, 33,
177-185. https://doi.org/10.3171/2020.1.SPINE191464

Li, Z.J., et al. (2013). Is Tranexamic Acid Effective and Safe in Spinal Surgery? A Meta-Analysis of Randomized
Controlled Trials. European Spine Journal, 22, 1950-1957. https://doi.org/10.1007/s00586-013-2774-9

Halanski, M.A., Cassidy, J.A., Hetzel, S., et al. (2014) The Efficacy of Amicar versus Tranexamic Acid in Pediatric
Spinal Deformity Surgery: A Prospective, Randomized, Double-Blinded Pilot Study. Spine Deformity, 2, 191-197.
https://doi.org/10.1016/].jspd.2014.02.001

Hasan, M.S., et al. (2021) Tranexamic Acid in Pediatric Scoliosis Surgery: A Prospective Randomized Trial Compar-
ing High-Dose and Low-Dose Tranexamic Acid in Adolescent Idiopathic Scoliosis Undergoing Posterior Spinal Fu-
sion Surgery. Spine, 46, E1170-E1177. https://doi.org/10.1097/BRS.0000000000004076

Garg, B., Dhatt, S. and Chakraborty, S. (2012) Use of Single-Dose Tranexamic Acid to Reduce Blood Loss in Opera-
tive Thoracolumbar Trauma: A Comparative Study. The Spine Journal, 12, S93.
https://doi.org/10.1016/j.spinee.2012.08.259

Raksakietisak, M., Sathitkarnmanee, B., Srisaen, P., et al. (2015) Two Doses of Tranexamic Acid Reduce Blood
Transfusion in Complex Spine Surgery: A Prospective Randomized Study. Spine (Phila Pa 1976), 40, E1257-E1263.
https://doi.org/10.1097/BRS.0000000000001063

Endres, S., Heinz, M. and Wilke, A. (2011) Efficacy of Tranexamic Acid in Reducing Blood Loss in Posterior Lumbar
Spine Surgery for Degenerative Spinal Stenosis with Instability: A Retrospective Case Control Study. BMC Surgery,
11, Article No. 29. https://doi.org/10.1186/1471-2482-11-29

DOI: 10.12677/acm.2023.1371688 12050 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1371688
https://doi.org/10.1016/j.bpa.2012.10.001
https://doi.org/10.1007/s00132-014-3041-4
https://doi.org/10.1186/s13013-015-0052-9
https://doi.org/10.1016/j.spinee.2015.01.013
https://doi.org/10.1046/j.1365-3148.2003.00443.x
https://doi.org/10.2165/11209070-000000000-00000
https://doi.org/10.13303/j.cjbt.issn.1004-549x.2018.12.027
https://doi.org/10.1136/bmj.e3054
https://doi.org/10.1097/00000542-200208000-00016
https://doi.org/10.1111/anae.12910
https://doi.org/10.3928/01477447-20160301-05
https://doi.org/10.3171/2020.1.SPINE191464
https://doi.org/10.1007/s00586-013-2774-9
https://doi.org/10.1016/j.jspd.2014.02.001
https://doi.org/10.1097/BRS.0000000000004076
https://doi.org/10.1016/j.spinee.2012.08.259
https://doi.org/10.1097/BRS.0000000000001063
https://doi.org/10.1186/1471-2482-11-29

TR, XS

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]
[32]

[33]

[34]
[35]

[36]

Baldus, C.R., Bridwell, K.H., Lenke, L.G., et al. (2010) Can We Safely Reduce Blood Loss during Lumbar Pedicle
Subtraction Osteotomy Procedures Using Tranexamic Acid or Aprotinin? A Comparative Study with Controls. Spine
(Phila Pa 1976), 35, 235-239. https://doi.org/10.1097/BRS.0b013e3181c86ch9

Colomina, M.J., Koo, M., Basora, M., et al. (2017) Intraoperative Tranexamic Acid Use in Major Spine Surgery in
Adults: A Multicentre, Randomized, Placebo-Controlled Trial. British Journal of Anaesthesia, 118, 380-390.
https://doi.org/10.1093/bja/aew434

Grant, J.A., Howard, J., Luntley, J., et al. (2009) Perioperative Blood Transfusion Requirements in Pediatric Scoliosis
Surgery: The Efficacy of Tranexamic Acid. Journal of Pediatric Orthopaedics, 29, 300-304.
https://doi.org/10.1097/BP0O.0b013e31819a85de

Verma, K., Kohan, E., Ames, C.P., et al. (2015) A Comparison of Two Different Dosing Protocols for Tranexamic
Acid in Posterior Spinal Fusion for Spinal Deformity: A Prospective, Randomized Trial. International Journal of Spine
Surgery, 9, 65. https://doi.org/10.14444/2065

Yee, B.E., Wissler, R.N., Zanghi, C.N., et al. (2013) The Effective Concentration of Tranexamic Acid for Inhibition of
Fibrinolysis in Neonatal Plasma in Vitro. Anesthesia & Analgesia, 117, 767-772.
https://doi.org/10.1213/ANE.0b013e3182a22258

Irwin, A., Khan, S.K., Jameson, S.S., et al. (2013) Oral versus Intravenous Tranexamic Acid in Enhanced-Recovery
Primary Total Hip and Knee Replacement. The Bone & Joint Journal, 95-B, 1556-1561.
https://doi.org/10.1302/0301-620X.95B11.31055

Winter, S.F., Santaguida, C., Wong, J., et al. (2015) Systemic and Topical Use of Tranexamic Acid in Spinal Surgery:
A Systematic Review. Global Spine Journal, 6, 284-295. https://doi.org/10.1055/s-0035-1563609

Hui, S., Peng, Y., Tao, L., et al. (2021) Tranexamic Acid Given into Wound Reduces Postoperative Drainage, Blood
Loss, and Hospital Stay in Spinal Surgeries: A Meta-Analysis. Journal of Orthopaedic Surgery and Research, 16, Ar-
ticle No. 401. https://doi.org/10.1186/s13018-021-02548-6

Andersson, L., Nilsoon, I.M., Colleen, S., et al. (1968) Management of Urokinase and Tissue Activators in the Main-
tenance of Bleeding by EACA and AMCA. Annals of the New York Academy of Sciences, 146, 642-656.
https://doi.org/10.1111/j.1749-6632.1968.th20322.x

Cao, Z, Li, Q., Guo, J., et al. (2022) Optimal Administration Strategies of Tranexamic Acid to Minimize Blood Loss
during Spinal Surgery: Results of a Bayesian Network Meta-Analysis. Annals of Medicine, 54, 2053-2063.
https://doi.org/10.1080/07853890.2022.2101687

Benoni, G., Lethagen, S. and Fredin, H. (1997) The Effect of Tranexamic Acid on Local and Plasma Fibrinolysis dur-
ing Total Knee Arthroplasty. Thrombosis Research, 85, 195-206. https://doi.org/10.1016/S0049-3848(97)00004-2

Goodnough, L.T., Shander, A. and Brecher, M.E. (2003) Transfusion Medicine: Looking to the Future. The Lancet,
361, 161-169. https://doi.org/10.1016/S0140-6736(03)12195-2

Brown, J.R., Birkmeyer, N.J. and O’Connor, G.T. (2007) Meta-Analysis Comparing the Effectiveness and Adverse
Outcomes of Antifibrinolytic Agents in Cardiac Surgery. Circulation, 115, 2801-2813.
https://doi.org/10.1161/CIRCULATIONAHA.106.671222

Lake, 1., Wang, D.S., Whitssel, P.D., et al. (2016) Etiology and Treatment of Tranexamic Acid-Related Seizures.
Journal of Neurology, 79, 18-26. https://doi.org/10.1002/ana.24558

Lin, Z. and Xiao, Y. (2016) Meta-Analysis of Tranexamic Acid-Associated Seizures. Seizure, 36, 70-73.
https://doi.org/10.1016/j.seizure.2016.02.011

Cravens, G.T., Brown, M.J., Brown, D.R., et al. (2006) Antifibrinolytic Therapy Use to Mitigate Blood Loss during
Staged Complex Major Spine Surgery: Postoperative Visual Color Changes after Tranexamic Acid Administration.
Anesthesiology, 105, 1274-1276.

DOI: 10.12677/acm.2023.1371688 12051 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1371688
https://doi.org/10.1097/BRS.0b013e3181c86cb9
https://doi.org/10.1093/bja/aew434
https://doi.org/10.1097/BPO.0b013e31819a85de
https://doi.org/10.14444/2065
https://doi.org/10.1213/ANE.0b013e3182a22258
https://doi.org/10.1302/0301-620X.95B11.31055
https://doi.org/10.1055/s-0035-1563609
https://doi.org/10.1186/s13018-021-02548-6
https://doi.org/10.1111/j.1749-6632.1968.tb20322.x
https://doi.org/10.1080/07853890.2022.2101687
https://doi.org/10.1016/S0049-3848(97)00004-2
https://doi.org/10.1016/S0140-6736(03)12195-2
https://doi.org/10.1161/CIRCULATIONAHA.106.671222
https://doi.org/10.1002/ana.24558
https://doi.org/10.1016/j.seizure.2016.02.011

	氨甲环酸在围手术期脊柱手术的应用进展
	摘  要
	关键词
	Application Progress of Tranexamic Acid in Perioperative Spinal Surgery
	Abstract
	Keywords
	1. 引言
	2. TXA的基本概述
	2.1. 止血与纤溶系统的基本概念
	2.2. TXA的临床药理学特点

	3. TXA在脊柱手术中的应用
	4. TXA的给药剂量和给药途径
	4.1. TXA的给药剂量
	4.2. TXA的给药途径
	4.3. TXA应用于脊柱大手术中的安全性

	5. 结论
	参考文献

