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ABSTRACT 

Objective: The goal of this research was to determine how well intravenous tranexamic acid works in minimizing excessive bleeding after total 
knee arthroplasty.  

Methods: The study was done on 50 patients of different age groups. Patients were randomly separated into two groups of 25 each. Group 1 were 
those who received intravenous tranexamic acid and group 2 were those who did not receive intravenous tranexamic acid. SPSS software was used 
to keep track of everything that happened and assess the outcomes.  

Results: Patients in Group A had a mean perioperative blood loss of 298.04 ml, whereas those in Group B lost 447.2 ml on average after surgery. 
When comparing the two groups statistically, it was shown that group A had considerably larger mean perioperative blood loss than group B.  

Conclusion: Patients in group B had substantially lower mean hemoglobin than patients in group A at the postoperative day 1 and postoperative 
day 7 measurements. 
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INTRODUCTION 

The tibiofemoral joint generates pressure three to four times the 
body weight during walking and climbing, respectively, and transfer 
the body weight from the femur to the shin bone. The range of 
motion ranges from about 10 degrees of hyperextension to 140-150 
degrees of hyperflexion in the sagittal plane. To increase knee 
flexion prior to impingement, the tibiofemoral contact point and 
femoral center of rotation shift posteriorly as flexion increases. 0 to 
75 degrees is the required range of motion for normal gait [1]. 
Posterior stabilising implants, unicompartmental arthroplasty and 
cruciate retention are used as potential index procedure options. 
More constrained prosthetic components like semi-obliged, pivoted, 
or distal femoral substitution choices are given consideration in 
patients with significant varus/valgus instability, patients with 
preexisting poor bone quality, those undergoing revision surgery 
including component revisions, or on the other hand, in the setting 
of considerable bony deformities [2]. 

The antifibrinolytic tranexamic acid is an engineered lysine derivative 
that represses the change of plasminogen to plasmin by acting as a 
competitive inhibitor. At low concertation, it act as a competitive 
inhibitor of plasminogen initiation, however, at higher concentration it 
functions as a non-competitive inhibitor of plasmin like aminocaproic 
acid. As such, tranexamic acid is multiple times more powerful in vitro 
than aminocaproic corrosive since it ties all the more emphatically to 
plasminogen receptor sites. It does not cause platelet aggregation 
when administered at a dosage of 1 mg/ml. The synthesis and activity 
of plasmin may be inhibited, which may decrease angioedema assaults 
in individuals with Hereditory angioedema by decreasing plasmin-
prompted activation of the first complement supplement protein (C1) 
[3]. Tranexamic acid binds competitively to the kringle domain of 
plasminogen and blocks its activation, lowering the production of 
plasmin (fibrinolysin), a protein that obliterates fibrinogen, fibrin 
clusters, and procoagulant factors V and VIII [3]. A few strategies have 
been developed to reduce blood misfortune during and after TKA. 
These incorporate the utilization of tourniquets, Computer-assisted 
sugeries, autologous blood transfusion, hypotensive sedation, and 

various meds. Discussions on the benefits and downsides of such 
approaches are common. Fibrinogen and fibrin sealants were found to 
be useless, but erythropoietin and TXA were proven to be effective 
with little adverse effects. However, tourniquets raised the risk of 
neurovascular damage, bruising, and metabolic disruption after 
surgery, even if they decreased blood loss during surgery [4]. 
Therefore, the reason for this study was to see whether regulating 
tranexamic acid intravenously may assist with diminishing blood loss 
during TKA. 

MATERIALS AND METHODS 

This investigation was carried out in a tertiary care facility over the 
course of 18 mo with the approval of the hospital's ethics board. 
Fifty patients with first and second-grade ASA (American Society of 
Anesthesiologists) undergoing knee arthroplasty were included.  

Patients on prolonged anticoagulant medication, chronic kidney 
disease, previous deep venous thrombosis (DVT) history, revision 
surgery and simultaneous bilateral knee arthroplasty, having 
thrombocyte level below 150,000 and INR level above 1.4, and 
hematological diseases were excluded from our study.  

The patients were partitioned in two groups by random distribution. 
Bunch 1-25 patients who were administered intravenous TXA and 
Group 2-25 patients who were not administered TXA. Patients were 
randomly allocated into odd and even groups. Odd ones were given 
the drug while even ones were not. The tourniquet was applied at 
appropriate pressure and for an appropriate duration. Tranexamic 
acid was given 30 min pre-operatively. Patients were mobilized with 
the utilization of crutches and partial weight bearing during the first 
24 h following surgery. Patients' drainage was monitored at the 24-
and 48 h marks. Twelve hours before surgery, a single subcutaneous 
injection of 0.4 ml (4000 IU) of enoxaparin was administered. 
Patients were administered acetylsalicylic acid at a dosage of 100 
mg daily. Patient's demographic information, the amount of blood 
lost intra-operatively, the amount of erythrocytes infused, the 
patient's body mass index, their pre-and post-op haemoglobin and 
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hematocrit values, furthermore, how much blood depleted in the 
initial 24 and 48 (complete worth from initial 24-h period, in 
addition to extra volume estimated in second 24-h period) hours 
were analysed. To check the hypersensitivity of tranexamic acid, we 
injected the appropriate (0.1 ml) as a challenge dose intradermally 
and observed for 30 min for any adverse reactions. SPSS was used 
for data collection and analysis. 

RESULTS 

Patients in group A had a mean age of 64.28, whereas those in group 
B averaged 62.24. The distribution of ages of patients in the two 

groups was similar. There were more women than men among the 
patients in both Groups A and B (72 and 68 percent, respectively). 
The sex distribution of patients in both groups was similar. Patients 
in group A had an ASA Grade I prevalence of 76%, whereas patients 
in bunch B had a Grade II pervasiveness of 24%. Patients in bunch B 
had an ASA Characterization of I (84%), with a Classification of II 
(16%). When comparing ASA Grades, both groups were similar. 
Patients in Group A had a mean body mass index of 25.52 Kg/m2, 
whereas those in Group B had a mean BMI of 26.03 Kg/m2. Non-
significant results were obtained while comparing the mean BMI 
among the patients of the two study groups. 

  

Table 1: Clinical and demographic data 

Variable  Group A Group B p-value  
Mean age (years) 64.28 62.24 0.896 
Gender (%) Males 28 32 0.773 

Females  72 68 
ASA Grade  Grade I 76 84 0.671 

Grade II 24 16 
mean BMI (Kg/m2) 25.52 26.03 0.312 

Patients in Group A averaged 298.04 ml of blood loss during surgery, whereas those in Group B lost 447.2 ml on average after surgery. When 
comparing the two groups statistically, it was shown that group A had considerably larger mean perioperative blood loss than group B. 

 

Table 2: Perioperative blood loss (ml) 

Perioperative blood loss (ml) Group A Group B 
mean  298.04 447.2 
SD 51.72 82.62 
p-value  0.001* 

*Significant, Group A patients had a mean postoperative blood loss of 588.96 ml, whereas group B patients lost 1071.64 ml. Group A subjects were 
associated with significantly lower amount of postoperative blood loss in comparison to Group B subjects. 

 

Table 3: Total volume of postoperative blood loss 

Postoperative blood loss (ml) Group A Group B 
mean  588.96 1071.64 
SD 96.98 132.23 
p-value  0.001* 

*Significant, the average haemoglobin levels of group patients were 11.93 mg/dl before surgery, 10.88 mg/dl on postoperative day 1, and 11.42 
mg/dl on postoperative day 7. Patients in group b had mean preoperative Hb 12.49 mg/dl, mean postoperative Hb 9.68 mg/dl, and mean 
postoperative Hb 10.18 mg/dl. At the time of comparison, it was observed that mean hemoglobin was significantly lower in bunch B patients on the 
main postoperative day and on the seventh postoperative day as compared to group a patients. 

 

Table 4: Hemoglobin (mg/dl) 

Hemoglobin (mg/dl) Group A Group B p-value  
Mean  SD Mean  SD 

Preoperative  11.93 1.06 12.49 1.05 0.730 
Post-operative 1 day  10.88 1.05 9.68 0.68 0.044* 
Post-operative 7 day 11.42 1.03 10.18 0.65 0.031* 

*Significant 

 

DISCUSSION 

TKA is a quite common procedure in orthopedics. With the increase in 
life expectancy of the population and our ability to manage 
comorbidities more efficiently, the number of people undergoing 
replacement surgery has been increasing over the last few years [5-7]. 
Intravenous (IV) or intra-articular administration of TXA is known to 
reduce transfusion frequency and bleeding following surgery [5-7]. 
TXA, whether given intravenously (IV) or intra-articularly, is also 
known to lessen the need for blood transfusions and postoperative 
haemorrhage. TXA is an antifibrinolytic drug that induces blood clot 
formation to halt bleeding. Many prospective randomised trials, 
furthermore, meta-examinations have shown the viability of TXA to 
limit perioperative blood disaster and the requirement for allogenic 

and autologous blood holding in patients getting TKA since the first 
work of Hiippala and Benoni and colleagues. The most common 
method of dosing TXA is by administering it systemically [5-9]. 
Accordingly, the motivation behind this exploration was to survey 
whether intravenous tranexamic acid might assist with decreasing 
blood loss during knee arthroplasty. 

Our research found that the normal perioperative blood loss for 
patients in Group A was 298.04 ml, while the typical perioperative 
blood misfortune for patients in Group B was 447.2 ml. When 
comparing the two groups statistically, it was shown that group A had 
considerably larger mean perioperative blood loss than group B. 
Group A patients had a mean postoperative blood loss of 588.96 ml, 
whereas group B patients experienced a mean postoperative blood 
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loss of 1071.64 ml. Group A subjects were associated with essentially 
lower measure of postoperative blood loss in contrast with Group B 
subjects. A study by Seo JG et al., the mean blood loss among the 
patients of the IV tranexamic acid group and control group was 528 ml 
and 833 ml individually [7]. Hippala et al., in another study, reported 
that the mean blood loss among the patients of the IV tranexamic acid 
group and control group was 847 ml and 1549 ml separately [8]. Goyal 
T et al. reported that mean intraoperative estimation of blood loss (ml) 
among the patients of the IV tranexamic acid group and control group 
was 200 ml and 208 ml individually [10]. Mean intraoperative blood 
loss in a past report by Jejani an et al. was 450 ml in the IV tranexamic 
acid group and 489 ml in the control group and postoperative blood 
loss in the IV tranexamic group was 163.67 ml and in the control 
group it was 205.43 ml [11]. 

Results showed that in the current investigation, the mean Hb for 
patients in group A was 11.93 mg/dl before surgery, 10.88 mg/dl on 
postoperative day 1, and 11.42 mg/dl on postoperative day 7. 
Patients in Group B had mean haemoglobin levels of 12.49 mg/dl 
before surgery, 9.68 mg/dl on postoperative day 1, and 10.18 mg/dl 
on postoperative day 7. On comparison, it was seen that mean 
Haemoglobin at postoperative day 1 and postoperative day 7 was 
essentially lower among patients of Group B in contrast with 
patients of Group A. In a past report led by Seol YJ et al., authors also 
reported a significantly higher drop in haemoglobin postoperative 
levels among the patients of the control group in comparison to the 
patients of the IV tranexamic acid group [12]. In another studied 
conducted by Seo JG et al. and Konarski et al., a significantly higher 
drop in haemoglobin postoperative levels was observed among the 
patients of the control group in comparison to the patients of the IV 
tranexamic acid group [7, 13]. 

CONCLUSION 

Patients in whom TXA was not administered had substantially lower 
mean Haemoglobin levels at both Postoperative Day 1 and 
Postoperative Day 7 compared to those in whom TXA was 
administer. Administering Inj. TXA should be considered as 
important strategy which aims at reducing perioperative blood loss 
and transfusion requirements in the elderly population undergoing 
Total knee arthroplasty or any major surgeries to improve 
utilization of health care resources and patient outcomes.  
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