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Abstract
Introduction: Cost of allogenic blood transfusions and the associated risks mandate strategies to reduce blood 
loss in surgery. The objective of this study was to assess the efficacy of anti-fibrinolytic treatment in reducing 
perioperative blood loss during total knee replacement.

Materials and methods: A retrospective and prospective study was carried out on 148 patients undergoing total 
knee replacement. 88 patients received tranexamic acid (10 mg/kg, iv) just before the cementation, 3 hours and 
6 hours post operatively. 60 patients did not receive tranexamic acid. Perioperative blood loss was measured by 
the amount of post-operative drain, and drop in hemoglobin levels. The number of patients who needed blood 
transfusion and the number of units transfused was recorded and possible postoperative thromboembolic 
complications were studied clinically.

Results: Amongst 88 patients (Group A) who were given tranexamic acid, only 35 (39.7%) were given blood 
transfusions and the average transfusion was 0.5 units. Amongst 60 patients (Group B) who were not given 
tranexamic acid, 45 (75%) were given blood transfusions and the average transfusions were 1.3 units. The 
average blood loss in the group of patients who were given tranexamic acid was 164.97ml while in the group 
which were not given, the average blood loss was 305.48ml. The average drop in Hemoglobin level in the group, 
which was given tranexamic acid was 1.5 grams%, and in the group, which was not given tranexamic acid  was 
1.8 grams%. Clinical assessment did not reveal any thromboembolic complications.

Conclusions: Antifibrinolytic agents significantly decrease the blood loss in patients undergoing total knee 
replacement, which is clinically reflected by the reduction in the number of blood transfusions required.
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introduction
The use of pharmacological therapies to reduce 
blood loss and blood transfusions in surgery has 
historically been restricted to antifibrinolytic agents 
like aprotinin, tranexamic acid and aminocaproic 
acid. Total knee replacement is associated with 
significant blood loss, which may result in need for 
allogenic blood transfusions in these patients (up 
to 97%) [1]. Postoperative anaemia following TKR 
has been shown to increase post-operative hospital 
stay, delay in mobilization and is poorly tolerated 
by patients with peripheral vascular disease and 
cardiovascular disease [2, 3].

Tourniquets are widely used in TKR surgeries for 
preventing peroperative blood loss. After any surgery 
fibrinolytic system is transiently activated, and use 
of tourniquet also induces local fibrinolysis in the 
operated limb. This increased fibrinolytic activity 
increase blood loss, at least during first postoperative 
hours. This justifies the use of antifibrinolytic agents 
in such surgeries.

Tranexamic acid (TA), a synthetic antifibrinolytic 
agent that is approximately seven to eight times 
more potent than aminocaproic acid, binds to lysine 
binding site of plasminogen and blocks binding of 
plasminogen to fibrin surface [4]. Thus plasminogen 
activation is prevented and fibrinolysis is delayed. 
Therapeutic plasma concentration of tranexamic 
acid, (5-10mg/L), can be achieved by bolus injections 
of 10mg/kg intravenously, followed by 1mg/kg/hr 
intravenous infusion [5]. Numerous studies have 
confirmed the efficacy of tranexamic acid to reduce 
blood loss & blood transfusion requirement in total 
knee replacement (TKR) [6-12].

In our study, we have aimed to study the efficacy 
of tranexamic acid in decreasing blood loss and 
requirement of blood transfusions in patients 
undergoing total knee replacement in our setup.

Materials and methods
For this retrospective and prospective study we 
have used our hospital (Krishna Institute of Medical 
Sciences Ltd, Secunderabad) arthroplasty database, 
containing information of patients who underwent 
total knee replacement surgeries from December 
2014 to December 2015. Patients who underwent 
elective, unilateral, cemented TKR for bi or tri-
compartmental primary osteoarthritis of knee joints 

were included. Patients who underwent bilateral 
TKR, who have undergone same or opposite side 
total hip replacements recently, patients with history 
of coagulopathy, thrombosis, embolism and patients 
whose case sheets were incomplete in the hospital 
database, were excluded from the study. As there is a 
retrospective component in the study, the choice for 
giving TA or not was purely based on the surgeons 
preference and no randomization was done for the 
same. The patients were divided into two groups, 
Group A (patients receiving TA), Group B (patients 
not receiving TA).

All patients included in the study were evaluated by 
noting pre-operative and post operative hemoglobin, 
post-operative suction drain collection, need of 
blood transfusions, number of blood transfusions 
if needed, and whether tranexamic acid was given 
or not. 10mg/kg intravenous tranexamic acid was 
given just before cementation, 3 hours and 6 hours 
following surgery in Group A patients. Suction 
drains were opened 15 minutes after giving 3 hours 
postoperative dose of TA.

Statistical analysis
Primary outcome variables were estimation of blood 
loss and blood transfusion requirements. Secondary 
outcome variables included thromboembolic 
complications (pulmonary embolism, deep venous 
thrombosis). Correlation between TA and the 
primary outcome variables were assessed by 
Pearson’s correlation.

results
A total of 148 patients were included in the study 
(male=63, females=85). Mean age of the patients 
was 67.4 years (53-80 years). Among the 148 
patients, 88 patients (59.45%) received TA and 
60 patients (40.54%) did not receive TA. Only 35 
patients (39.7%) in Group A were given blood 
transfusions, and the average transfusions were 
0.5units of packed red blood cells. In Group B, 45 
patients (75%) were given blood transfusions and 
the average transfusions were 1.3 units. The average 
blood losses were 164.97ml, 305.84ml in Group 
A and Group B, respectively. The average drop in 
hemoglobin was 1.5gm%, 1.8gm% in in Group A and 
Group B respectively (Table 1). None of the patients, 
in either of the groups had any thrombo-embolic 
complications.
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Table 1: Effect of TA on drop in Hb and blood loss.

Group A Group B p-value

Mean drop in Hb 1.5 gram% 1.8 gram% <0.05

Average blood loss 164.97 ml 305.84 ml <0.05

Abbreviations: Group A = patients receiving TA; Group B = 
patients not receiving TA.

Discussion
Antifibrinolytic agents (aprotinin, tranexamic acid   
and epsilon aminocaproic acid)   have  the best evidence 
supporting their use, especially in orthopaedic 
surgical procedures. Horrow and colleagues found 
that 10mg/kg was the minimum dosage needed to 
obtain the desired anti-hemorrhagic effect [5]. In the 
study carried out by Benoni et al., the investigators 
found 62% risk reduction in patients who required 
red blood cell transfusion with tranexamic acid, 
compared to placebo, but there was no difference, in 
measured blood losses [6]. In our study there was a 
significant difference noted in the amount of blood 
loss, number of patients needing blood transfusion 
and the number of transfusions, between the two 
groups (p<0.05). There was no difference in the 
thromboembolic complications between both the 
groups.

Necessity for blood transfusion can be due to many 
factors post-operatively, data of which, is difficult 
to obtain in a study like ours. Therefore, lack of 
proper detailed clinical data and other unknown 
factors which can affect the outcomes, will remain 
as a problem for retrospective studies. Even having 
detailed clinical data would not ensure validity of the 
data due to unknown confounding variables. This 
limitation in our study could have been eliminated 
by a prospective randomized clinical trial. Further 
study with larger sample size would delineate 
the differences between the secondary variables 
of this study too. We would also like to perform a 
prospective randomized trial with a larger sample 
size, which would give more accurate results.

conclusion
The results of our study indicate that antifibrinolytic 
treatment with tranexamic acid (TA) reduces blood 
loss in TKR which in turn reduces the number of 
blood transfusions required, without significant 
thromboembolic complications.
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