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Effect of tranexamic acid combined flexion position of hip and knee on perioperative bleeding following unilateral to-

tal knee arthroplasty PAN Ding-quan,CHEN Ling-li ,SUN Biao,YU Zhe ,GE Jian-bin ,and MIA O Mei-fen. Department of
Orthopaedics ,Dongyang Traditional Chinese Medicine Hospital ,Dongyang 322100, Zhejiang, China

ABSTRACT Objective:To explore clinical efficacy and safety of application of tranexamic acid for two times combined with
postoperative hip and knee on flexion position for reducing blood loss during total knee arthroplasty. Methods : From January
2015 to January 2018,90 patients with knee osteoarthritis underwent unilateral total knee arthroplasty , including 33 males and
57 females , aged from 61 to 85 years old with an average of (72.3+6.9) years old. The patients were randomly divided into three
groups according to random number table, 30 patients in each group. In group A ,there were 11 males and 9 females,aged from
61 to 84 years old with an average of (71.606.04) years old,body mass index was (26.04+1.95) kg/m?,hemoglobin was
(128.57+5.98) g/L,treated by 7.5 mg/kg tranexamic acid was injected intravenously before upper tourniquet,and 7.5 mg/kg
tranexamic acid after closure of incision and before loosening tourniquet, meanwhile combined with flexion position of hip for
30° to 45° and flexion position of knee for 60° for 70°. In group B, there were 10 males and 20 females aged from 61 to 85 years
old with an average of (72.04+7.47) years,body mass index was (25.92+1.70) kg/m* ,hemoglobin was (127.58+4.37) ¢/L,

treated by 15 mg/kg tranexamic acid injected intravenously before loosening tourniquet. In group C,there were 12 males and
18 females aged from 62 to 85 years old with an average of (73.23+7.36) years,body mass index was (26.07£1.49) kg/m?,

hemoglobin was (128.31+5.61) g/L,treated with the same amount of normal saline before loosening tourniquet. Intraoperative
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bleeding volume , postoperative drainage volume,recessive blood loss, total blood loss volume,blood transfusion cases,activat-
ed partial thromboplastin time (APTT) , prothrombin time (PT) , prothrombin international standardized ratio (PT-INR) and in-
dexes of D-dimer (D-D) were compared among three groups,as well as postoperative deep venous thrombosis and pulmonary
embolism were observed among three groups. Results: No incision infection occurred in all 90 patients,and all patients were
followed up from 4 to 8 months with an average of 6 months without pulmonary embolism occurred. There was no statistical dif-
ference in itraoperative bleeding volume among three groups (#=0.299,P=0.742) ,while there were significant differences in
postoperative drainage volume,recessive blood loss,and total blood loss among three groups. The number of blood transfusion
were as following,2 cases in group A,8 cases in group B,and 16 cases in group C,there were statistically significant differ-
ences among three groups (x*=16.01,P<0.001). There were no differences in APTT,PT,PT-INR and D-D after operation a-
mong three groups (P>0.05),and no difference in occurrence of lower limb vein thrombosis after operation. Conclusion : The
method of using tranexamic acid before upper tourniquet, after closure of incision and before loosening tourniquet—combined
with the flexion position of hip and knee could effectively reduce postoperative drainage volume,recessive bleeding, total blood

loss and blood transfusion cases after total knee arthroplasty, while it does not increase risk of deep vein thrombosis and pul-

monary embolism.
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Tab.1 Comparison of preoperative general data among
three groups with knee osteoarthritis

P (1)) A BMI EE
AR <xii“> (s kg/m?) fmfi
A4 30 11 19  71.60+6.04 26.04+1.95 128.57+5.98
B4l 30 10 20 72.03£7.47 2592+1.70 127.58+4.37
C 4l 30 12 18 73.23£7.36 26.07+1.49 128.31+£5.61
ST ORIE x’=0.287 F=0.440 F=0.067 F=0.271
P{a 0.866 0.646 0.936 0.764
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Note: Group A was treated with tranexamic acid for two times combined
with flexion position of hip and knee ; group B was treated with tranexamic
acid for one time; group C was treated with the same amount of normal

saline

1.3 BIT ik
E B AET 0.5 h #H Lk 1.5 g WiBh %
PUBRYSIRYT o FA i W] — 32 7 B 0 58 B, 8 35 B b



W5 2019 4F 8 HEE 32 %58 8 ] China J Orthop Trauma, Aug.2019,Vol.32,No.8 <761 -

(VAR50 11 S 1 ) 1 A S 11 RO 2 SO
45— 250 mmHg, T AR J7 2R FI#% 55 OG5 38 A
B AR FTRE BEHLECTE & TXA 52 T BRI BE 0, ol R 1
P& AR 5 B AL AL R 1 3R DA R IR 245 T i E
AHRLF R TXA
L3.1 AH kb il 30 min 45 F 7.5 mg/kg
TXA Fi BT 100 ml AE #ER 7K o e ko 11, 51 11
J A A I PO KR T 7.5 mg/kg /9 TXA, [A]
I C A i i 30°~45°, Ji i 60°~70° H 2= AR5 6 h, B]
AR 2 YA TXA 65 T #08J R 2
1.3.2 B4 AVABHIEMARTZE T 15 mg/ke
TXA H F T 200 ml A= P ER /K v Dk i 1, B o 5
UAF ] TXA 41 ;
1.3.3 C4l Mk ol i # ki 3 200 ml A= PR ER
7K, 3 2T 4 I 7R B B 40~60 R, B[R] 45 R AR
BER KA

FARFEIITE 120 min N 58], 5 A T TR,
FERIAR AR A, AR EUR G § KHE T 28K
FA%T 10 mg DLTT A 5 80 (K R % 45 s R )5 FR
] A i VR LA T AR S B O A SRS 24 h 3R
Bru i IF % Nl sk gl i R 12 h JF46 1k
A AR PE (FE Fit % )10 mg/d, EARJG 14 d;s R 5
1 REFRBRS I 5 BT sfg Bh B AT 847, T
BT TS T o s T AR B BB AA e BB o
1.4 WEWHYS ik
141 KmiEit® ik (1) AR[7m 2 &R 9
Nadler 4§ %75 32 1F 580« AR R I 75 i =k 1x & & (m)*+
k2xiA 8 (kg)+ k3, (HH 5 .k1=0.366 9,k2=0.032 19,
k3=0.604 1;%:k1=0.356 1,k2=0.033 08 ,k3=0.183 3);
(2)1983 4F: Gross 41 i H 4 5 4 [l AR V- 4y 2120
JH LG AT B B A AR T A . R T A
SR LT B S R AL R L S =R I AL fE X (OR
HITEL 40 3 AR AR 5 2L A0 AR ) 5 AR Hb s i et =17 s
W5 g VR AR - e K R+ 2D A G s R
Mt =R th 2R i &+ R 5 S g i ) < OR A 2140 A =
ARG MM EF) /2, (3)Sehat 74 (4t T a1
S P TE O Bk R I g = R R i e+ A A
I — S P R
1.4.2 fifi#50E A B EARET AR 72 h 171
(S O A N SRl 1 = (1R A i N =l A R e K
<80 g/L; B IfiL £ 7K [ 80~90 g/L, {H A4 A J5 A% ifi
JE Gk SR 2 0N 25 45l 3 U R AR R TR
25 T H I, I SR IR AR
1.4.3 BEMPIGedEts 0k BE ARG 3 h i
4y ¢ ML 15 B B[] (activated partial thromboplastin
time, APTT ) | %¢ IfiL fif# J5L B} [71] (prothrombin time,PT),

5% 1L 6 J5E IF ) R B bR E AL HEAE (prothrombin time
and international normalized ratio, PT-INR),D- — &
& (D=dimer,D-D)
1.4.4 oMW Rr BEVHEEGEN ;AL
R kA 26, TARIGEE 7 K, 80 AR5 B & BT
BT s BE M UL o e M B T o ok A ZE 1
BRZIAT R 2 - i A A A s RS IR
IMLSE , W AT il &8 CTA K45 s By 6 -, A Jolili i
FE URHR K M AR A A o
L5 Sitsehbm

K SPSS 22.0 e it #AF i AT 434, o 1 BT R)
K T B bR i 25 (s ) 2o, IR DA IE 2540 A 1 H B
PRI 2R 75 72 3 M 5 AL 18] B BRI EE 85 (LSD— £
55 ) 5 JE IR I3 A 0 S8 R T o7 % (Y 57 £ T
P FRR ] K-W K30 g7 48 1+ 4E W, 3 4G giit
2 25 S FRED T Y LA (Mann—Whitney 355 ) o 72
PETOR SR F X K0 . DA P<0.05 8 22 55 A Giil 2
-
2 #R
2.1 AR M i R B I 1 O L ER

90 f5i] i 5 P4 T V) I SR e R AR, A AR AR A B
Vi, W] 4~8 A~ F o 6 A F 4 T0 i ZE A O &
Ao 3 BE R R I L 2 R RS T R L
AJG TR B O R S R 2 R A S
TR 53 AR I il 8 o3 ) o 2.8 .16 i, 2%
FA SRR XL (*=16.01,P<0.001), W% 2.
2.2 BEIMFE AR M AR 1E O iR

3 41 #H AR J5 APTT PT .PT-INR 2 D-D [ %
2 RGEIT2 E L(P>0.05) ;3 ARG/ 5A 1.2,
151 A 90T JBCR Dk A, 4% A I) P35 2% S T S 3t
O ARYT I AR TE R A 3 LR E AR S
AR RE , {ERS 25 Jili %8 CTA B B o 22 B0 il A4 2 15
B, W SRS R RE VR YT S I BT 6 N R R B
itk ZE A, DLER 3,
3 iTig

BiE TKA A J5 P 5 B 42 i, i [fl T
AR M RAFIC R L, — 5 T AT RA A T AR AU
KT RAE 5 Ty — 7 180 ] LAl /0 i 5 2 1) S 5
SIVE B A5 4 1 XU, , D Rl iR 3 I & 0 T4
TXA J&—FhHier i 250, HACRE Mo 0 2F V5 i )i 70 2F
VSTt b P 2 IR G A o a5, LV 1 24 IR Bk 1R i 1 £
A L MR B A, 4ERFA R A
I R MR 2 4 Ak VR 3 R S I 9 IE
B, TXA £ TKA Il F AW RE 48k 2 — & 19 1k 1 2%
H WS A EFE AR RS B R
BE GO RE M Ak Al J5 SRR R O Y A T i



762 - PP 2019 45 8 HEE 32 455 8 ] China J Orthop Trauma, Aug.2019,Vol.32,No.8

R2 BARBRBXTREBEEEFAEH MR MR LR

Tab.2 Comparison of perioperative bleeding and blood transfusion among three groups with knee osteoarthritis

4151 BB RPN A (vas,ml) RIFHI R (x2s,ml) BRI (245 ,ml) SR L (x5, ml) i . 491 5 (431)
A 30 124.90+26.96 143.57+49.89 673.70+74.67 975.46+155.89 2

B4 30 130.92+34.11 203.25+75.53" 835.23+82.47% 1251.99+180.79% 8%

(o’ 30 126.98+30.35 242.98+88.54*" 972.83+85.05%" 1466.60+134.96* 16™

o B F=0.299 H=25.04 F=102.87 F=72.601 X’=16.01
Pl >0.05 <0.001 <0.001 <0.001 <0.001

A5 C AR, *Z=-4.651,P<0.001 ; g=14.476,P<0.001 ;%4=13.046,P<0.001 ; =15.556,P<0.001, A #i5 B 4 % ,Y7=-3.409,P=0.001;
24=7.952,P<0.001 ; ©4=6.391,P<0.001 ; %*=4.320,P=0.038;B 41 5 C 21 [ 4% ,"Z=-1.989,P=0.047;"4=6.361,P<0.001;°4=5.161,P<0.001 ; §’=4.444
P=0.035, H J} K-W #:55 ;Z &y Mann—Whitney ¥: 55 ;¢ & LSD — %56

Note : Comparison between group A and C, *Z=-4.651,P<0.001; “¢=14.476,P<0.001;%=13.046 ,P<0.001; ®’=15.556,P<0.001 ;comparison between
group A and B,VZ=-3.409,P=0.001; 24=7.952,P<0.001; ®4=6.391,P<0.001 ; *=4.320, P=0.038 ; comparison between group B and C,Z=—1.989 , P=
0.047;°¢=6.361, P<0.001 ;°9=5.161,P<0.001 ; %°=4.444 , P=0.035. H was K-W test,Z was Mann—Whitney test,q was LSD- t test
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Tab.3 Comparison of coagulation indexes and thrombosis among three groups with knee osteoarthritis

41 51 ke APTT (x#s,s) PT(xs,s) PT-INR D-D(xs,mg/L)  F B ik i 4 (41)) Jili e ZE (451))
A4l 30 29.94+3.27 12.84+1.78 0.98120.141 0.321£0.135 1 0

B 41 30 30.78+3.01 13.25+1.68 0.99320.168 0.33020.158 2 0

CH 30 30.42+3.11 13.54+1.40 0.94420.148 0.28620.136 1 0

Ko g1 F=0.575 F=1.380 F=0.835 F=0.799 X’=523 x=0
P 0.565 0.257 0.437 0.453 0.77 0.999

T APTT 2 3 £ (1 350 4358 M0 775 15 ol 1) 5 P'T < 368 1f 6 5 B6F [ia) s PT—INR « 38 1fft i )5 BoF i) 01 (2] B o K L {E; D-D . D-— R (K

Note : APTT stands for activated partial thromboplastin time; PT stands for prothrombin time ; PT-INR stands for prothrombin international standardized

ratio ; D-D stands for indexes of D—dimer
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