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1. Abstract

Total knee replacement is an excellent option for patients with painful arthritis and is rec-
ognized as the most cost-effective surgery. It is one of the most common surgeries used to 
treat end-stage degenerative knee disease, which is almost always accompanied by joint pain, 
deformity, and motor dysfunction. The use of tranexamic acid in primary total knee replace-
ment with cemented implants is supported by studies with a level of evidence confirming its 
efficacy in reducing blood loss. In general, the main concern around the use of TXA and oth-
er antifibrinolytics is the possibility of an increased risk of thrombotic events, since venous 
thromboembolic events have been observed immediately after major orthopedic surgery, and 
TXA could increase this risk.

3. Introduction

Total Knee Arthroplasty (TKA) is an excellent option for patients 
with painful arthritis and is recognized as the most cost-effective 
surgery [1]. During and immediately after major orthopedic sur-
gery, a hyperfibrinolytic phase is observed, leading to increased 
bleeding. Following stimuli such as vascular hypoxia, hypotension, 
or cytokine circulation, the endothelium releases tissue plasmino-
gen activator, which in turn catalyzes the conversion of plasmin-
ogen to plasmin, resulting in the degradation of fibrin and the 
destruction of blood clots [2] however, the procedure is associat-
ed with substantial blood loss, often leading to acute anemia and 
blood transfusion. This increases the risk of postoperative infec-
tion, delayed functional recovery, prolonged hospital stay, and even 
mortality [3].

The use of Tranexamic Acid (TXA) in primary total knee replace-
ment with cemented implants is supported by studies with a level 
of evidence confirming its efficacy in reducing blood loss [4] and 
has become the strategy most popular of the blood preservation of 
orthopedic surgeons today, reduces transfusions in the TKA by 10-
60% depending on the initial transfusion rate [1].

The use of a tourniquet in the TKA has been implicated as the 
cause of increased fibrinolysis. Therefore, drugs that counteract fi-
brinolysis, including TXA, could have a potential beneficial role in 
these procedures [5].

4. Epidemiology

With the aging of the population, the incidence of joint osteoarthri-
tis is increasing. TKA is one of the most common surgeries used to 

treat end-stage degenerative knee disease, which is almost always 
associated with joint pain, deformity, and motor dysfunction [1].

More than 500,000 TKA take place each year in the UK and the US. 
Approximately 400,000 primary TKA were conducted in China in 
2015, a number that has increased between 25% and 30% per year. 
However, the procedure is associated with substantial blood loss 
and a high risk of postoperative allogeneic blood transfusion [6]. 
Transfusion rates after primary and revision total knee arthroplas-
ty range from 4% to 64%, with some reports citing a transfusion 
rate of up to 93% after bilateral total knee arthroplasty [1, 7].

5. Transfusions

TKA is usually performed with a tourniquet [8]. Average blood loss 
after total knee replacement has been found to range from 1450 to 
1790 mL, leading to anemia and possibly the need for blood trans-
fusion [7]. This significant amount of blood loss leads to swelling, 
bruising, postoperative stiffness, and possible prolonged drainage, 
delaying rehabilitation, functional recovery, and discharge from 
the hospital, increasing health care costs, which often leads to acute 
anemia and blood transfusion [1]. The leading cause of postopera-
tive blood loss after total knee arthroplasty can be attributed to sur-
gical trauma leading to activation of both the coagulation cascade 
and local fibrinolysis [7].

Blood transfusions are linked to many well-documented compli-
cations, including transfusion-related acute lung injury, hemolytic 
transfusion reactions, postoperative infections, and longer hospital 
stays [9]. Although the infectious and immunosuppressive risks of 
blood transfusions have decreased in recent years, they still persist 
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[5]. In addition to the risk of transfusion-associated complications, 
patients who undergo joint replacement and receive allogeneic red 
blood cell transfusions incur a higher cost of care. The cost of activ-
ities related to blood and transfusions for surgical patients has been 
reported up to $ 1,200 per unit transfused. Decreasing blood trans-
fusion rates limits patients' risk of adverse outcomes and reduc-
es surgical costs, making blood-conserving practices a necessary 
component of any surgical protocol [9]. Consequently, it is crucial 
to identify effective methods to minimize perioperative blood loss 
and reduce the rate of blood transfusion, indicating the need for a 
critical review of blood conservation practices to optimize opera-
tional costs and patient results [1].

6. Pharmacology

TXA is a competitive inhibitor of plasminogen activation that 
interferes with fibrinolysis [10]. It binds reversibly to the lysine 
binding site of plasminogen, inhibiting fibrin binding and plasmin 
activation [2]. The half-life of TXA is approximately 80 min, pro-
vided that renal function is normal, so dose adjustments are rec-
ommended in patients with renal failure [5]. The studies reported 
that fibrinolysis peaked six hours after TKA and lasted for approx-
imately 18 hours after the operation [3].

Recent research showed that multiple boluses of intravenous TXA 
further reduced blood loss, inflammation, and fibrinolysis without 
increasing the risk of complications after TKA. [3] A 15 mg / kg 
bolus appears to be sufficient and is the most used [2].

7. Route of Administration

Oral and topical applications of TXA have been used periopera-
tively, but most studies use intravenous TXA [5]. Multiple studies 
have shown that intravenous administration of TXA reduces post-
operative bleeding and blood transfusions [4, 11]. Sustained intra-
operative TXA infusion up to 16 hours postoperatively can help 
limit blood loss and transfusion needs, as preliminary studies show 
[2]. Intravenous administration results in rapid diffusion of TXA 
into the synovial fluid of the target joint, but topical intra-articular 
administration achieves the same result without wide systemic dis-
tribution, potentially reducing thromboembolic risk [12]. TXA in-
travenously: 10 mg/kg, some authors administer 1000 mg per dose 
IV. Followed by an infusion of 1 mg/kg/hour. Dissolution in 100 to 
250 ml of physiological solution. The first dose is recommended to 
be administered two hours prior to surgery [9].

Although blood loss prevention protocols have been adopted in 
many institutions, there are concerns regarding intravenous ad-
ministration of TXA in some settings, and topical administration 
may be considered an attractive alternative that is potentially less 
risky than systemic administration [12]. Topical application of 
TXA to the knee joint before closure. While topical application of 
TXA has been shown to be a simple and cost-effective way to re-

duce blood loss in dental, cardiac, and spinal procedures, less data 
is available regarding total knee replacement [7]. Recent clinical 
trials to confirm the safety and efficacy of the administration of 
TXA as a single topical intra-articular dose have been promoted by 
topical administration of TXA in dental surgery even in patients 
receiving oral anticoagulation [12]. 1000 mg diluted in 100 ml 
of physiological solution, usually 1 or 2 doses. The first one prior 
to placing the trial components, and the second at the end of the 
placement of the final components.

However, in the current climate of tightening healthcare budgets 
and the debate around fiscal austerity, the implications of the 
growing demand for TKA have led to intense discussion about 
the profitability of a new method of managing TXA. Although the 
cost-benefit advantage of oral TXA has been demonstrated in pre-
vious studies, only one prospective randomized trial of oral TXA 
in TKA has been reported [6]. Oral TXA: It varies between 1000 
and 1300 mg. Generally, 1 dose preoperative and 2 to 3 postoper-
ative [1].

8. Complications

The safety of TXA can be affected by its bio distribution. For-
mal contraindications to intravenous TXA include a history of a 
thromboembolic or ischemic event such as pulmonary embolism, 
deep vein thrombosis, ischemic stroke, acute myocardial infarc-
tion, or ischemic retinopathy [7, 12]. In general, the main concern 
around the use of TXA and other anti-fibrinolytics is the possi-
bility of an increased risk of thrombotic events, [5] since venous 
thromboembolic events have been observed immediately after 
major orthopedic surgery, and TXA could increase this risk [2]. 
The adverse effects of TXA are rare and mainly limited to nausea, 
generally caused by a rapid intravenous injection [4].

9. Clinical Outcomes

The recent meta-analysis by Shan et al included 19 studies and re-
ported mid- and long-term postoperative quality of life scores that 
were better than preoperative ones, with a satisfaction rate of 75% 
at 5 years [13]. Participation in increasing quality of life is strongly 
correlated with patient motivation [14].

Some patients are dissatisfied with the outcome of their TKA, de-
spite correct implant alignment, optimal implant size, and satis-
factory ligament balance. Patient satisfaction is strongly correlated 
with their ability to carry out activities of daily living. Going up and 
down stairs, getting in and out of a vehicle, walking and standing, 
rolling sideways and bending over are activities correlated with the 
patient's preoperative expectations. These functional expectations 
are particularly important in young and athletic patients [15].

10. Comparison with E-aminocaproic Acid

TXA is a synthetic lysine analog and acts as an anti-fibrinolytic 
agent just like e-aminocaproic acid (ε-ACA) [4]. The anti-fibrino-



lytic potency of TXA is 6 to 10 times higher compared to e-ami-
nocaproic acid [4]. Previous studies have confirmed the use of in-
travenous TXA comparing it with aminocaproic acid with similar 
results in terms of total blood loss and transfusion rate after TKA 
[16-18]. One study showed that the oral use of aminocaproic acid 
is similar to its TXA counterpart in evaluating parameters in the 
present study. Although patients in the TXA group averaged 140 
ml less blood loss than patients in the ε-ACA group, this difference 
did not appear to be clinically important; The transfusion rates 
were very low and there were no differences between the groups 
in postoperative complications, therefore the results indicated that 
TXA did not have superior blood conservation effects, safety pro-
file or differences in functional scales compared to ε-ACA in the 
TKA. The use of multiple doses of oral aminocaproic acid at the 
selected dose was considered effective and cost-effective as a stan-
dard protocol to achieve less blood loss and a lower rate of transfu-
sion and medication-related adverse events in patients undergoing 
primary total knee replacement [1].

ε-ACA, like TXA, can be administered in three ways at their re-
spective doses. ε-ACA intravenously: 100 to 150 mg/kg followed 
by an infusion of 10-15 mg/kg/hour. Oral ε-ACA: 5 grams per dose 
(there are 500 mg and 1000 mg tablets), the administration of 1 
preoperative oral dose of 2 grams and two postoperative doses of 
2 grams showed that there are no differences with respect to the 
administration of TXA in conventional doses [1]. Topical ε-ACA: 
5 grams of AAC diluted in 100 ml of physiological solution left in 
the wound for 3 minutes [19].

11. Conclusions

The prophylactic use of TXA for knee and hip arthroplasty can be 
used effectively during practice. This could result in a significant 
reduction in intra- and postoperative blood loss, as well as con-
secutive allogeneic blood transfusions. However, if a prophylactic 
strategy should be applied to all patients who undergo elective ar-
throplasty of large joints, or if in the future stratified concepts that 
consider the underlying disease, baseline hemoglobin values, and 
probabilities of local transfusion, it is necessary to clarify in further 
studies.

It is important to consider the contraindications and risks, includ-
ed in a broader concept of patient blood management. The initial 
results of different studies suggest that the administration of TXA 
may be a factor in complications such as thromboembolic or isch-
emic events such as pulmonary embolism, deep vein thrombosis, 
ischemic stroke, acute myocardial infarction or ischemic retinop-
athy.
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