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Abstract 

Introduction: The use of tranexamic acid in any form (intravenous, intra articular, oral) in total knee 

arthroplasty surgeries has been the subject of constant study. The different strategies to reduce bleeding 

are aimed at reducing the need for blood transfusion due to the risks involved. In our study we  established  

the  use of  tranexamic  acid  in  reducing  peri operative  and  post operative  bleeding, the need for blood 

transfusion  and the  prevalence of  developing  postoperative  deep vein thrombosis in patients who had 

undergone  total knee replacement.  

Materials and Methodology: 22 patients who underwent primary total knee arthroplasty from May 2016 

to September 2018 were included in this study and are divided into two groups. 11 patients in one group 

received a single dose of 1 g of IV TXA (Group TXA) 10 mins before opening the pneumatic tourniquet. 11 

patients in other group who didn’t receive IV TXA are termed as control group (Group C). Haemoglobin, 

the amount of blood loss and the number of blood transfusions were recorded and taken into account 24 

hours after surgery. Deep vein thrombosis occurrence in patients post operatively was evaluvated during 

patient's stay in the hospital and 2 weeks and 1 month after surgery in review visits. This study is not a 

randomized study.  

Results: Group TXA had less mean haemoglobin reduction post operatively compared to Group 

C(p=0.001). Blood loss following surgery was very much higher in Group C compared to group TXA 

(p=0.001). The total number of blood transfusions done post operatively was higher in Group C (p = 

0.04). There were no occurrence of thrombo embolic events in this study. 

Conclusion: Use of IV Tranexamic acid reduced postoperative bleeding without promoting 

thromboembolic events. 
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Introduction 

The idea to use tranexamic acid as a strategy to 

reduce blood loss in surgery of primary total knee 

arthroplasty has been the subject of constant 

study, because TKA surgery is  associated with 

huge amounts of  bleeding that can reach upto 

20% to 30%  of  the volume in patients who 

already have  many life threatening co morbidities 

related to cardiovascular, cerebrovascular and 

metabolic systems  due to the existing epidemiolo-

gical characteristics of  knee  arthritis/arthrosis.
1
  

In these patients, the amount of blood loss leading 

to post operative anaemia promotes high 

morbidity and mortality.
2
 Patients with peri and 
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post operative anaemia have prolonged 

hospitalization and are associated with a greater 

need for the use of resources including blood 

transfusions,  blood products  and  ICU 

admissions.
3,4-5

 

Different strategies for reducing blood loss have 

been used ,to reduce the need for transfusion of  

blood and its products due to the  risks 

associated.
4
 Not only the transmission of bacterial 

and viral diseases but the immunomodulation due 

to homologous transfusion has been a growing 

concern because of the increasing evidence   in the 

prevalence of prostheses infections, 

immunosuppression.
4,6,7-8 

In our study, we  studied  to evaluate the use of  

intravenous tranexamic acid in reducing 

perioperative and postoperative  bleeding, the  

need for transfusion of  blood and blood related 

products  and the  prevalence  of  developing 

postoperative deep venous thrombosis in patients 

who underwent total knee arthroplasty. 

 

Methods 

In our study, we included 22 patients who 

underwent total knee arthroplasty due to 

osteoarthrosis or rheumatoid arthritis, from May 

2016 to September 2018 in our hospital at the 

Division of orthopaedics, RMMCH, 

Chidambaram. This study is not a randomized 

study. We divided the patients into two groups. 11 

patients in one group received intravenous 

tranexamic acid 1 g (Group TXA) as a single dose 

5 min before the opening of the pneumatic 

tourniquet. 11 patients in  other group a control 

group where patients didn’t  received  any form of  

tranexamic acid  (Group C).This study is not a 

randomized study. 11 patients in control group 

didn’t receive IV TXA because of surgeons 

preference and also the patients low pre operative 

haemoglobin level and associated co-morbidities 

like hypertension and many other factors. 

Anaesthetic technique used was mostly combined 

regional anaesthesia chosen by the 

anaesthesiologists. Total knee arthroplasty was  

performed  with standard  operative technique 

using  a  cemented prosthesis. A pneumatic 

tourniquet inflated with compressed air with 

pressure of 150 mmHg above the systolic blood 

pressure of the patient was used. 

The amount of postoperative blood loss was 

measured in a drainage system placed by the 

surgeon in the surgical wound and was recorded in 

the first 24 hours after surgery. Both the 

preoperative haemoglobin value and the post-

operative haemoglobin value which was measured 

24 hrs after surgery were taken into account. The 

need for blood transfusion was observed in both 

groups at 24 hrs postoperatively. The criteria for 

transfusion were done according to the protocol 

used by the surgeon i.e bleeding greater than 20% 

of blood volume or postoperative haemoglobin 

less than 10 g dL
-1

. 

The occurrence of   postoperative   deep vein 

thrombosis  (DVT) was  studied  through clinical 

history and physical examination during  the 

patient's  hospitalisation  and  doppler  ultrasound  

performed with flow analysis in the region with 

clinically suspected DVT. In the follow-up visit, 2 

weeks and 1 month post operatively the 

investigation to rule out DVT was repeated by the 

surgeon. 

Statistical analysis was performed by an 

experienced senior statistician. Data were 

analyzed with the Student's t-test for quantitative 

variables and Mannwhitney U test for qualitative 

variables. 

 

Results 

A total of 22 patients who underwent Total knee 

arthroplasty were included and are  divided into 

two groups viz  11 patients who received IV TXA 

(Group TXA) and 11 patients who didn’t receive 

tranexamic acid (Group C).The mean age of group 

TXA was 56.953.60 years and 57.904.06 years 

for Group C. The difference is statistically 

insignificant (z=1.24.p=0.21). Therefore the two 

groups are homogenous with respect to age. 

Similarly, homogeneity was observed for gender 

(x
2
=0.052, p=0.81). 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-70942016000300254#B4
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The difference in the reduction of haemoglobin 

after surgery between groups was statistically 

significant (Table 1). As the mean difference was 

lesser in Group TXA, it is inferred that there was 

statistically significant lesser reduction in 

haemoglobin in patients administered with 

tranexamic acid. 

 

Table- 1 Comparison of Hb 

Hb (g/dl) 
TXA Control Hb reduction 't' test 

Mean Mean MEAN 't' 'p' 

Pre Hb 12.341.52 11.531.28 1.200.29 
4.45 0.001* 

Post Hb 11.141.54 9.421.09 2.100.60 

 

The amount of blood loss postoperatively  was very much  higher in Group C (z=4.00, p=0.001) as shown in 

figure 1. 

 
Figure 1 Blood Loss Comparison – 4

th
 hour 

 

There was significant difference (z=1.89, p=0.04) 

in the number of blood transfusions done between  

groups. The majority of Group TXA had not 

required blood transfusion whereas all the patients 

in the Group C were in need of  blood transfusion 

following surgery (Table 2). 

Table- 2  Comparison of Blood Transfusion 

Unit of Blood 

Tranfusion 

TXA Control Mannwhitney  'U' test 

N % N % 'z' 'p' 

Nil 7 63.6 - - 

1.89 0.04* 

1 Unit 4 36.4 3 27.3 

2 Unit - - 6 54.5 

3 Unit - - 2 18.2 

Total 11 100 11 100 

      *p value statistically significant (p<0.05) 
The occurrence of  Deep venous thrombosis was  not  observed  in  both  groups. 

 

Discussion 

The present study showed  a significant reduction 

in post operative bleeding in patients who 

received  IV TXA  because  the  anti fibrinolytic  

drugs  promote  fibrinolysis  reduction. Surgical 

trauma releases the tissue plasminogen activator 

(t-PA) and it activates the fibrinolytic system. The 

t-PA is the major enzyme responsible for 
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plasminogen conversion to plasmin. Thrombin 

(factor 2) also activates fibrinolysis by t-PA 

release from the vascular endothelium.
9
 Surgical  

stress  increases  the  release  of  plasmin   at  the  

site  of  vascular  damage  and  it  amplifies  

fibrinolysis. 

Tranexamic  acid  is  a  synthetic inhibitor of  

fibrinolysis, which competitively inhibits  

activation  of  plasminogen  to plasmin
10,11

 which 

results in delay of  fibrinolysis  due to non-

plasmin  formation  and as a result  binding to 

fibrinogen or to fibrin monomers  does  not  occur  

and  this  results  in a clot stabilization.
4
  

Among many  methods to reduce  peri  and  post  

operative  bleeding  in  total  knee arthroplasty, 

one method  is the use of pneumatic tourniquet 

during the perioperative period.
12

 However, this 

tourniquet decreases only  intraoperative  blood 

loss when inflated, but when deflated an increase 

in  bleeding is seen, which is due to the 

hyperfibrinolysis  which in turn is due to the  

plasmin  release  from  the surgical  bed.
13,14

 

Many authors used tranexamic acid to establish  

its effect in reducing bleeding  and the  need for 

transfusion of  blood and  blood related products  

in  primary total knee arthroplasty. However, there 

was no established  consensus  regarding  the  

dose  and  the  time  to  administer  the  drug  in  

many   studies.
15, 16-17

 

Orpen et al. reported  a  statistically significant  

blood  loss  reduction of  about 45.5% (p = 0.006)  

in the immediate postoperative period in the group 

receiving 15 mg kg
1
 intravenous tranexamic acid 

in patients who underwent  cemented total knee 

replacement compared to the group who received 

saline solution at the same time. And postopera-

tively there was no reports of occurrence of deep 

vein thrombosis (DVT) in both groups.
12

 

In another study including  patients diagnosed 

with fracture hip treated with various surgical 

modalities, the  IV administration of  TXA (15 mg 

kg
-1)

 at the time of skin incision and  and  the  

dose  is  repeated  3 hours later  (a  total  of  30 mg 

kg
-1)

 reduced the need for blood transfusion.
18

 

In studying the efficacy of  antifibrinolytic, 

Camarasa et al   used  IV TXA  at a dose of 10 mg 

kg
-1 

10 mins  before  deflating  the  tourniquet, and 

he  repeated the same  3 hours after the same  IV 

dose and  he demonstrated a decrease in blood 

loss in patients undergoing total knee 

arthroplasty.
19

 

Recent systematic review of  RCTs  conducted, 

concluded  that  the  use  of   IV TXA in TKA  as  

a strategy in reducing perioperative and 

postoperative bleeding  reduced the need for blood 

transfusions  by  at least 50%  and also the 

complications that occurs with it. This signifies 

the use of this drug in reducing blood loss of 

about atleast 400 ml.
20

 

In our study, we used IV TXA in equivocal dose 

(i.e 1 g) for all patients, and is administered 10 

mins before deflating the pneumatic tourniquet, 

and the drug is administered in rapid infusion. 

Many authours quoted in their studies that 

surgeries which require significant reduction in 

bleeding and also there is a physiological 

fibrinolysis activation advocated the use of 

tranexamic acid doses between 1 and 5 g.
21

 

In our study, regarding the preoperative and 

postoperative haemoglobin values, the loss was 

more in control group compared to group TXA. In 

our study we followed a surgical protocol in 

which patients who were presented with post 

operative Hb <10 g dL
-1

 or post operative blood 

loss >20% of their blood volume would be 

considered for blood transfusion. 

This protocol is consistent with the ‘post operative 

blood transfusion needs’ literature  with regard to 

lessen  the  patient's  exposure to  homologous  

blood  and blood related products transfusion. 

Ballantyne et al by applying a simple protocol, 

similar to that used in this study showed a 32% 

reduction in  blood transfusions  when  adopted   a 

transfusion criterion of Hb of 8.5 g dL
-1 

compared 

to Hb of 11 g dL
-1

.
22

 

Zadzilka et al with the same idea and purpose , 

proposed a method  to reduce preoperative 

transfusion of  blood and  blood products  for  the  
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establishment of  a tolerable Hb level in order to 

perform the blood transfusion.
23

 

In our study, the number of units of   blood 

transfused was double in group C compared to 

group TXA. So, we  claim  a  relationship  

between the need for post operative blood 

transfusion and  the use of  intravenous  

tranexamic  acid  because the result was  

statistically significant. 

Many studies also have reported that in patients 

undergoing major orthopaedic surgeries, there is 

an increase in the incidence of thrombo embolic 

events when IV TXA is used. This increase in 

incidence of thromboembolic events is not only  

based on the effects of antifibrinolytic drugs  but 

also associated with prolonged bed rest and 

prothrombotic activity of  the  inflammatory 

response to the surgical trauma. However, in this  

present study we did not use any LMWH 

perioperatively, but still there was no evidence of  

thrombo embolic events in both  group of  

patients. 

In assessing  the  efficacy and safety of  increasing  

doses of  intravenous tranexamic acid (1000 mg; 

2000 mg; and 3000 mg) in patients undergoing 

total knee arthroplasty, a study  showed  no 

thromboembolic events in their studied groups.
24

 

Many such similar studies have failed to show an 

association between the use of  IV TXA and the 

occurrence of thromboembolic events.
9,13

 The  

likely explanation  to this lies in the fact that  

tranexamic acid  does not affect the fibrinolytic 

activity on  the  walls  of  the  veins  and so it does 

not promote  prothrombotic activity in their 

studied groups.
13

 

 

Conclusion 

In our study, we conclude that the use of 

Intravenous tranexamic acid reduces  peri and 

postoperative bleeding in primary total knee 

arthroplasty, with the absence  of  occurrence  of  

thromboembolic  events post operatively. 
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