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Abstract

[Background] Topical application of tranexamic acid in reducing blood loss after total knee arth-
roplasty is clinically recognized. But systematic studies about intra-articular injection of tranex-
amic acid of drainage tube clamping time after total knee arthroplasty are rarely. [Objective] To
explore the effects of intra-articular injection of tranexamic acid with different drainage tube
clamping time after total knee arthroplasty to postoperative blood loss, blood transfusion and
complications. To select the optimal drainage tube clamping time about intra-articular injection of
tranexamic acid after total knee arthroplasty. [Methods] Retrospective analysis of 152 patients
with knee osteoarthritis admitted to the Affiliated Hospital of Qiingdao University from January
2015 to March 2016. 152 patients were performed primary total knee arthroplasty. Injection of
TXA injection (50 ml, 40 mg/ml) into the articular cavity via syringe after suture of joint capsule
and clamped drainage tube, then bandage compression knee joint, release tourniquet. 152 pa-
tients were randomly divided into 4 groups according to the duration of the closure of the drai-
nage tube (clipping 1 h group, clamping 2 h group, clamping 3 h group, clamping 4 h group), each
group included 38 patients. The amount of intraoperative blood loss, total blood loss, postopera-
tive visible blood loss and hidden blood loss was calculated. Postoperative blood transfusion, limb
subcutaneous ecchymosis, knee swelling and limb muscular venous thrombosis number were
counted. Knee Hospital for Special Surgery score was evaluated at 6 months after replacement.
[Results] In terms of total blood loss, postoperative visible blood loss and hidden blood loss,
postoperative blood transfusion rate, clamping 3 h group, clamping 4 h group were significantly
lower than that of clipping 1 h group, clamping 2 h group, and clamping 2 h group was significantly
lower than that of clipping 1 h group. Postoperative limb subcutaneous ecchymosis, knee swelling
incidence of clamping 4 h group increased significantly. There was no significant difference in the
HSS score between the 4 groups at 6 months postoperatively. [Conclusion] Clamping drainage tube
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for 3 h is the best choice about intra-articular injection of tranexamic acid after total knee arth-
roplasty.
Keywords

Total Knee Arthroplasty, Intra-Articular Injection of Tranexamic Acid, Clamping Time of Drainage
Tube
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[B %] BEEAEFHR(TXA) R RTT B AR (TKA) G R ML EFRBIERIAT, HTKARETXAR
T NEN A IR E K AR B R RAF FRIRD . [H] BFARTKAR)S TXART B HIES AR5 HE R
PR ARG R IR e RHRESHEM, PUEBETKARE TXART Wk M 5 e K £
B, [J5¥5] XF201551 8 £20164E3 B NEE B KB BB 11526 & R 475 R LM TKAR)
BEHATEB SN, 15200 8F FESG KT RBEHEEH R R XTI N TSN TXAESH K (50 ml, 40
mg/ml) A FRE, BEUE MR I EAILERT .. 1526] BRI RS KA EBENLD N
A (A1 WA, K2 hdE. KEA3hA. KiF4hd), FH38%]. HERFHME. BRME. RET
WM EREHRME, S REM. BHEE TR, BB K& BB LR &k e A%, W
fEARIG6 H BIEBEXRITHSSTESD . [£5R] ARRME. RFATNAME. BikkiilERAREHMLELHE,
JeA3 hel. EH4 hHB BART M1 h4l. £MA2 hdl, HEM2 WA BK TR M1 hd,; A4 hdE R
BB T REE. BB KR AR EENM; K56 BRITHSSIES, 44 BEBRERN LS
WERB . [48] TKAR G TXASKT BN 51 RE L H3he R EIERE.

XKigid
ERATERAR, FFRRRTEATES, 515E A

T

AR B R (TKA) & B R T R — PR duiayr 7750, 3 TKA B AR 12K ifn & vl ik
500~1500 ml, 10%Z! 38%If) & & 75 E4iE — N B A AL AR ML [1]-[4]0 Bl A S v I o] s AN 386
FARH, 1 HFBORNRIY)BRGL ARIEIN,  Io USRR G ZE HI  95 EE I AR A A6 RN A T S it 453
fio PRIEFEAR TKA BBl AR 5] & i BHE T 5GE .
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ITAESR, IRZFHHEPHRR(TXA)VH T TKA, TXA 8RS REATEY, BT AT ESRibeT
W, AVERINLHI SE 4 A 27 e B A AR R, AR Se e M AR 4E B VARG, PR 2R 4R B A AR
MR RLT AR A, BB EIERS], ARG HIM . —INZERE 5 Hr R, TXA ki TKA BF
AREK MRS 40%~50%; BLAh, K2 10%1) %ML 2 AT LU G ff[6]. SATT, —UeZEnrRE, HAH
— /N KR R (N 2 Bk B ARAT B, P L 2T 4 B A AR RN R s, FLAR I TXA ZEAMLA L
B AN B IFLE B R B MU AR P FE KT 17 h [7]. FHRIERR: TXA $Bkis T s> TKA AR5 S
SR, AHIFAIEABabE K I[8]. BOLIWF R, TKA R RER A TXA Al g —FeE 2445251k
7y AU ARG R0, T EASBAL TKA 5 R ECRA[9]-[13]. AE W AIER, TKA RSk
PTG TXA AMEET LU AR S5 2k i, 5 HL RS i 2 A2 e o1 ik [9] [13].

TKA RJG IR IMEE 2 (R G 2 h WRILE & 37%, KRJG 4 h NRIMLE 5 55%) [14] [15], #45)
SE PRV T TKA ARG LN NI P, T B PR RS BR, 72 A < I 28 R ek 1] T2
Ifile TKA ARJG RS AR TXA BCA IR F A A, AMEAE i EFE N AF B FE, 1M B LR H]
i TXA TERIBRHE L AR « TXA SS9 8 A 125 270 &2 v o HER A &, M\ 250 mg 3 3 g A55[16],
AWFFLLL TXA 2.0 g Bt TAFEEE/K 50 ml HhT-45 5 00T 98 )5 S0y 5 4% ) OG5 s i, (B H TSk T
TKA ARJG TXA I I S 51 2P 22 A RE R B i a2 % it S B i i SCAN I 0 5 R & A PR
TEAR o A FEIRTT TKA A J5 55 B S TXA S e P AR IR A S5 2 s i 28 & H RRE
e, DOERE TKA RJG TXA ST WS SR 51 s Je AR ] . At — 2D B R0 32 L35 B o

2. BRISH%E
2.1. IRIR

FRAETE I KA I B 22 e S AR 2015 4 1 7 & 2016 4 3 1 152 B 5675 K47 YR TKA 1)
BEMENT TSR Horp 46 FI BB, 106 Btk EE, FARPIER N 67.24 % INIrHE: O &
TAT A TKA MRS R R EE, @ HREHFRBLIGITHE, KRERGHERSFE. HERiriE:
O #FM(BPE: HB <110 g/L, k. HB < 120 g/L). FEREZIHR ™ EAREM 2 T AN EE, @ KiTHk
i P A B I A 1P 8 S A e 2 ) 58, @ B FARIAZE R Mg+ > 1000 ml, 24 h %K

£ >2000 ml.

22. H5AE

FT A B BRI A S R, SEUBCIK I A  FR AL, FR AR 78 A Us b Ay s e 9076z, X
BRATIE DI, 855 AN B E NSNS e T A0 S ™1 R A 00 i 3900 7 3 8 A _E A 98 20 R
B MIRGLIE ST, VIBR 2/3 2 F AR N IR B AR AT 0T R R T LADIER ;IR 904,
DIBR P AMI A AR50 ST+ 908, VIWrE - Wi s b s, BRI T 6 R B &
AR AT IR B N E R A (SN 6°), FFEARYE A IG R R S AT Il AT 5 A (SN 37) SR IAI AR B,
TR E BEAN LA (5 6°); 2B UIBR A AMIUE A B R 8o B a7 W0s,  AER I e R L
WA SRR DU R U B0 FERL 0 4E S5 DG 1T BEA A0 SR, DAIK ) Je Ao 1A] BT 48 s il AR
5 RATVL LA E 5 Y P e IR e oG 4T, 8T 20 R R F K e 2 e e B, 4 JB R e T4
FERARAL, oW R, iR S HIHER RO, RMTHRE ESR, fEKIREL)S,
LR AL S A K Te, MRS TE SR . JE ) 90" RL AN BLALAS & Ik S B B R AT, AR R
Tl BB SV I, 1Al SRR A G OCTTEE, RE TXA JESSE(50 ml, 40 mg/mi)iE A & 564 ff
W, RIESEG R TAL. Bk, A QLSS R R BUb s, R AR RS SR E e 1 h 41,
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Jep2h . Jei 3hH. FepH 4 h % 38 B, 3k 152 . B i R A E R — H TR RRRIE R T AT
B AP SR P ot A AR R AR e o MR v R R R TR K AR A FEAE TR 4R I [17], ARJF 24 h JFa6 1
IRAURIDBEGTAE, 10 mg/d, FLib-Pilkt 14 d; BRI IREEJE AT BRI 2R DU SKUUNLIIIZR: ARG 24 h
WERSIFE FHC SR E, A EPE R REESATENZR. RJ5 HB /T 70 g/L & T LA
Finyy, 70~100 g/L FHKEH AL MAREIERMILIGTT; K5 4~6 RATBBINEBHEE, K5 2
JAVIOHRE, 2ot BT AR IR AR & B [18] [19]

2.3. MSMHEHR

@ MEN(FIL, n), FER (), EFREIRE BMI (kg/m?) = 1K H (kg)/ & m(m?d); @ KAl 1 K HB (g/L),
ARHT 1K HCT (%), ARHETHSS ¥ @ FABHA(min), AdkiEml), BkiEml). RJ5a W5
B (ml) &R M E(ml); @ RJEHM. BB N BT kG5, AR5 6 HRIETT HSS iF
4%, A R RLIE Mk e 51 £

24. RMEAITE

AR RifEml) = W5l s mPRidcE - WRilE + R aBoRRERIEEQ g =1 ml).

ARJGA IR EmI) = R 24 h 5lHE + REUIOQMERIFREREEQ g=1ml) - X AE
SR TR E.

SR I B R Mercuriali A0 [20]: BKMLE(mI) = RFTMAE x (RiT 1d Z400ER - R
5d ZLAMERR) + HELL A E .

ARHT ML TS Nadler 7 F#1HA[21]: RATILA R (mI) = k1 x &E(m)3 + k2 x K HE (kg) + k3; 514
B k1=0.3669, k2=0.03219, k3=0.6041; ZcitE3# k1=0.3561, k2=0.03308, k3 =0.18333.

Reut 2 I AR BE Gross 7 FE11H5[22]

fatk ki E(ml) = SRME - BHRiE + REmEE + B M) 7.

2.5. GEitF A8

KN SPSS21.0 Gt Bk - A BEE HE, DAXIEL £ brilE(X £ SD)ERIRFFEIES MMM EHEE, XK
F R R ZE 0 A 2 AR B B 7 i i 2 BR AT Geit il iFECE R BB
K. LLP<0.05 HERAEGIFE L. HE—MEEHTEI a0,
3. &R
3.1. BERiZREEB

4 HBRFHFERTORIL L, Z0IEH R4ttt (P > 0.05), Wk 1. Ui 4 A RS, HA
CIAEE

3.2. 4 ABEEFRLMEBR ARG 6 ABEXT HSS WA HLLE, Wk2, E1

SRR IR 25 7 22 0 T R 2 AN FEAR B P LU 7 VR AL B 4 2H 38 T T Rk i AR S5 6 A
JRIHT HSS PF45. 4 AL R I E AR5 6 H IR HSS o b 2= Rl e it % & (P > 0.05); 1E
ARJG AT WAL Sk, Btk E T, 4 4L LA, ZR4A 4025 (P < 0.05),
el 1 h 5320 2 h 2 A LA 2 A e il 2 (P < 0.05), J&PA 3 h ZH532 0] 4 h 412 Al b 22 i
it (P >0.05), FMI1hH, Jep 2h 590 3h A, i 4 h Bz [ LR Giit24 8 (P <
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Table 1. Comparison of basic data of 4 groups of patients
14 ABEEMBRILER
ZH 5 Jei 1h 41 Jei 2h A Jei 3h Jeil 4nh 4l GiHE P fE
MERIEI, n) 10/38 12/38 13/38 11/38 £ =0.908 >0.05
FER(Z) 66.61 + 6.46 69.21 + 5.64 66.21 + 7.08 66.92 + 6.84 F=1.617 >0.05
{4 B B 46 $ (kg/m?) 28.25+4.38 28.11+2.94 26.64 + 3.41 28.57 £3.75 F=2085 >0.05
FAM 8] (min) 71.89+7.44 74.00 £ 7.26 75.37£7.94 75.92 +7.57 F=2.139 >0.05
ARHi1RHB(g/L)  132.34+14.28 128.97 +11.42 131.50 + 13.90 134.11 £ 14.44 F=0.9435 >0.05
ARHT 1K HCT (%) 38.87 £3.77 38.67 +3.08 38.63 + 4.54 39.59 +3.82 F=0.5123 >0.05
KA HSS ¥4 44.71+8.11 46.71 +£7.07 46.47 £ 6.40 48.39 + 6.04 F=1.787 >0.05
Table 2. Perioperative blood loss and HSS scores of 6 weeks after operation in 4 groups
F 2 AEBEBFARPLMERARRE 6 A HSS D ELE
5 Jep 1h 41 Jep2h A Jer3h A S an i Giit{E PE
Arpr e i & 57.63+9.28 55.00 + 10.46 56.84 + 8.34 55.89 + 8.26 F = 0.5950 >0.05
ENERINPS i 400.00 + 87.27 320.53 £ 81.74 180.00 + 46.09 178.42 +50.38 F =96.04 <0.05
R 2K 1f 5 603.42 + 50.85 506.05 + 57.02 42211 +52.97 41553 +45.78 F=109.6 <0.05
BRI 1061.05+£91.23  881.58 +£59.05 658.95 + 57.99 649.84 + 50.30 F=3337 <0.05
AKJ5 6 H HSS W45 86.68 + 4.24 87.11+3.78 86.08 + 4.19 87.61+4.58 F = 0.8984 >0.05
A R LRI LR
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Figure 1. Comparison of 4 groups of patients with blood loss
E 1 4 HEBFRMEBHELI
0.05), BEHITER/DARSERAI RIS SR E . BRI BT, A 3h . KA 4h HIL T 1h
A, ki 2h 4, HRMH 2h AT A 1h 4.

33 4 HBEARFEEE TR, BXTMAK. AlEFRkmE. WIMABELEE, &3, B2

&b 4 h HAR G B R FIRBE. RIS P AK 1 & A R W BN, i) 4 h A5 H A=A R ER B
it E (P < 0.05); ARG SN E K MAE T, 4 HEEEENLG 5= (P >0.05); F£H 1
h AR 5 S AR R B B 38, S 1 h 5 H 4 = bh i 2= ) B Geit 222 (P < 0.05).
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Table 3. Comparison of 4 groups of patients with postoperative limb subcutaneous ecchymosis, knee swelling, muscular
venous thrombosis, blood transfusion
3 AHBEARNEEBRE TR, BRXTMAM. ALEERKmS. A bE

Rl Jer 1h Al Jep2h A Jera 3h A JerA anh it e P
B R 4 4 6 12 £ =198 <0.05
JE DR P ik 4 5 6 13 2/ =8.756 <0.05
JUL T 5 i of A 4 5 4 5 7 =0.252 >0.05
il 13 8 2 2 7 =16.229 <0.05
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Figure 2. Comparison of 4 groups of patients with postoperative limb subcutaneous ecchymosis,
knee swelling, muscular venous thrombosis, blood transfusion

B2 4 ABEREBER TR BXTHMK. AlUEFRKME, Ml A B

4. g

R ST KRBT TKA AT AR Fr IERSTE . $emMR o Thae S ARV i, (H I F AR Bk 1
BRI B RRE . RV 1R AT 1R > T AR A oL @ TKA RFECE AR B,
FAREIGM R4 8 v, 5l Z Al i, BHRBUb M 526 R i, FTi7 KN
eI R METVE RGHTAG, FEORGRMEVER[23], A CHRIE, TKA RJGRIENLE ml 22—
T2 ml AEE[24]. AT TKA FIEE ZHAEA — @R RO LS RS MEBT) R, Xy SR i R 52
PR, GBI, AT MET .

D> TKA BRI A I 5 | A 22 AR IR A3 L 51 RS — RV ARE, TR, B RHEITE TXA
T TKA, H TXA7E TKA Bl FARBR E M7 2 C3RB G ARIESE[25] . TXA BIERMLE N : 52 7R
TH AR A AL R(LBS) LTI R IR AT G b, FHWT LSRR . 2R S A 4e il A &, Ml o4
HAMBEMR, WALETCEEM RN, RIEILMITH. TXA £ TKA TS ZEE, E8E RN
AR R PR T2, Alshryda 55 [26]1A 9 TXA JET5 15 A S A T BLEH S BRI TKA ARG 2K I & A0 4 I 26,
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TXA T s AR BT DA/ 5 Ik i v 245470 4 B WS s | /S V8 E AR [13], 4RI F T A A% ZE PR
Wi DI RGN BURASEEAEE . RN AES TXA J551RE R I, AMOEY TXATE
F AR R IFEDTLF AR FLAERS 1A], 177 HL 50 ml TXA 5 5 07E 65 i T A 78 IR 38 1R 0N, AR A
JE IR . TXA G4 56T I3 A 5 R AE T A O TH A5 2 1 i s R FE R B, i 7R 2% i if e 9 R
FEIRMALRL, Fa bl F ARG M A4 p gk, A 28080 F AR MR £ & [10].  HFTSCERY T TKA
AR JG RATE NVEST TXA 51U I PR R R PRI IE A —,  Alshryda %5[26] 3 sk B b il 5 51 e 2 (41
30 min J5 i, Ngasoongsong %5 [11]F 5k B i ik M A 5 519 8 J& A1 2 h 5 FF T

ASSERRT TKA ARJa TXA FESSB(S0 ml, 40 ma/ml) S5 ffz PYE SR & 51U S PRI TR) 3E4T 28 SE it
T, TRVE TKA R S5 T ST TXA 51U I PR TR AS R AR G R L 0 2R % I R S IR 5
PUIEHE TKA ARG TXA S5 VRS BB 51 E S ] BRI TKA R 484 013 5 4357
PR TXAEF TN, LM RUE 51 e 3 h 41, JepA 4 h 2 a] B9 5 FRAR AR J5 AT L2k I 5
KRB B Rtk R &, HIEH 4 h AL R FRBE. BSOS R ZE R BRI N, w7 RS B R
KATTIRe ;B 4 MB35 35 B VLR K AR R A, (FZH 1) B AH B s 22 0 6 B R e i 3
e I B S ALIRD 5k A ) R AR 2R TKA ARG TXA ST i TR B A 5 A JE P I B[R] e 56 R E
6 H 4 ZHEFIEIAT HSS W SRS BE VT, 4 4B A EARRT L ZE 0 B4 ik 22 8, Ui TKA R %
FIHE IS TXA A 51 R JE P R (D6 A S5 R OGS HSS P43 JC BA & 5

g5 LATR: AR B G IR IS MRS I 5 3 h R ek, TR
fs ST BRE SR e M 3 h JE R AMUBEA BB R G i PRI, 1 FL ARG B B
RO b K e A 3B, R TR G BB O T T BB SR, MR TRKA AR 5 2 H B R DG 17 i oA v S 0
P 51 [ B AL (A 3% 4%
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