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Background:Total knee arthroplasty is the ideal surgical option for the 

management of severe pain in the arthritic knee.However, this surgery 

carries a high risk for blood loss due to the involvement of soft tissue 

and bone cuts in the knee region.Blood loss during Total Knee 

Replacement can lead toincreased morbidity, including longer stays in 

the hospital and delayed rehabilitation. Therefore, it is ideal to reduce 

the amount of bloodloss pre and post-operative. Tranexamic acidan 

anti-fibrinolytic agent has beenusedto achieve this goal with success. 

Aim:Our study is Cohort comparative study to compareefficacy of 1 

Gram TXA with placebo group. 

Methods:This study was conducted at armed forces hospital southern 

region(AFHSR) on patients who performed primary total knee 

arthroplastyduring the period fromApril 2022 to December 2022 . The 

patients were simplerandomized into two groups; those who received 

tranexamic acid and those who didn't. SPSS program version 23 was 

used to analyze the collected data; a comparison was performed 

between the two groups. 

Results:The study included 50 patients who underwent total knee 

replacement; Group one received tranexamic acid, and the Group Two 

didn't. The mean±SD of the total patients was 69.8 ±11.8 years, and 

regarding the two groups, there was no considerable difference between 

the two groups (P=0.2). There were significant differences between the 

two groups regarding gender (P=0.005) and dressing (P=0.002). There 

was no patient in the study who required a blood transfusion. 

Conclusion:TXA can be used for TKA patients to reduce blood loss 

postoperatively; however, its impact on blood loss seems to be 

insignificant. 

 
Copy Right, IJAR, 2024,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Total knee arthroplasty (TKA), also known as total knee replacement (TKR), is the ideal surgical option for the 

management of severe pain in the arthritic knee (Kurtz et al., 2007). It is also the most frequently performed surgical 

procedure globally (Rothbauer et al.,2017). 
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TKA carries a high risk for potential blood loss due to bone cuts and extensive soft tissue involvement in the knee 

region (Kukreja et al., 2009).Perioperative bleeding still being one of the major concerns in elective total knee 

arthroplasty (TKA); the blood loss ranges between 80 ml to 1800 ml(Cushner & Friedman, 1991; Sehat et al., 2000; 

Soni et al., 2014). The blood loss due to TKA can result in a longer duration required for recovery after the surgery 

and increased length of stay in hospital (Spahn, 2010), increased morbidity (Carson et al., 1996), and requirement of 

transfusion up to 60% of cases (Levine et al., 2014). 

 

It is crucial to maximize hemostasis during surgical operations such as TKA to promote the stability of patients, 

reduce overall morbidity and mortality and permit adequate visualization of the surgical field (Yang et al., 

2021).Postoperative blood loss can be controlled or reduced by different methods, including perioperative red cell 

salvage, blood donation, the use of recombinant human erythropoietin, and deliberate hypotension. However, blood 

transfusion carries risks to the patients, such as infection, disease transmission, and allergic reactions, besides its 

cost (Bierbaum et al., 1999; Forbes et al., 1991). Also, tourniquets have been used in up to 95% of cases in the 

absence of vascular disease (Berry et al., 2010). However, the use of a tourniquet carries several risks, such as 

muscle necrosis (Pedowitz et al., 1992)], thigh pain(Tai et al., 2012; Pfitzner et al., 2016), and early infections 

(Brennan et al., 2009)]. Additionally, venous thromboembolism is highlighted as the most notable adverse effect 

associated with the use of a tourniquet (Kato et al., 2002). 

 

The major postoperative bleeding after TKA surgery is considered to be hyperfibrinolysis; therefore, antifibrinolytic 

drugs have been proposed, such as aminocaproic acid, aprotin, and tranexamic acid (TXA) (Marra et al., 2016).It 

was suggested to use TXA as an antifibrinolytic drug after TKA surgery (Gameel et al., n.d), as it has become 

commonly used for reducing blood loss in trauma, orthopedic and cardiac procedures (Patel et al., 2020).TKA is an 

anti-fibrinolysis agent that prevents clot lysis by blocking the proteolytic action of plasminogen activators (Eubanks, 

2010).However, TXA mustn't be used for patients with an allergy history, thrombosis, arterial thrombosis, venous 

thrombosis or thromboembolism inherent risk, epilepsy, acute renal failure, and subarachnoid hemorrhage (Eubanks, 

2010).The impact of using TXA on blood loss among patients who underwent TKA. 

 

Subjects and Materials:- 
This study was conducted on patients who underwent primary total knee replacement at AFHSR during the period 

fromApril 2022 to December 2022 .All surgeries done by single Arthroplasty trained surgeon using standard medial 

para patellar approach using cemented post stbilised knee( zimmer Parsona) with no drains used in either group. The 

patients were categorized into two groups; those who received tranexamic acid and those who didn’t. The study 

included patients who performed primary total knee replacement only, with the exclusion of those who underwent a 

semi-constrained total knee replacement. Demographics of patients, including age and gender, were investigated. 

Clinical data of patients, including hemoglobin levels before surgery and after the surgery as well as blood loss and 

dressing, were also recorded. The primary outcome is regarded as blood transfusion with secondary outcome as 

change of dressing during hospital stay. 

 

Statistical analysis: 

SPSS program version 23 was used to analyze the collected data; categorical data were represented using numbers 

and proportions, whereas numerical data were represented using mean and standard deviation. Comparison between 

the two groups was performed using either a t-test or chi-square based on the type of data. P-value ≤0.05 was 

considered significant. 

 

Results:- 
A total of 50 patients were included; the age range was 49-98 years, and the mean±SD of age was 69.8±11.8 years. 

Females were more dominant compared to males, 40 (80%) Vs. 10 (20%), respectively (Table 1). 

Table 1:- Demographics of participants. 

 Variables Description 

(n=50) 

Age   

Range 49 - 98 

Mean ± SD 69.8 ± 11.8 

Sex   

Male 10 (20) 
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Female 40 (80) 

 

The clinical data of patients are shown in Table 2; no patient required a blood transfusion with a strict criteria of 

transfusion if Hb below 8. The range of hemoglobin before the operation was 9.3-15 with a mean ±SD of 12.5±1.3, 

whereas that of hemoglobin postoperatively was 8.3-14.1 with a mean±SD of 11.6±1.4. 

Table 2:- Clinical data of participants. 

Variables Description 

(n=50) 

Blood transfusion   

Yes 0 (0) 

No 50 (100) 

Hemoglobin pre operation   

Range 9.3 - 15 

Mean ± SD 12.5 ± 1.3 

Hemoglobin post operation   

Range 8.3 - 14.1 

Mean ± SD 11.6 ± 1.4 

 

Group One received tranexamic acid 1 Gram 30 min before the skin inbcision, and the other half didn't, with a ratio 

of 1:1. Regarding the dressing of patients from both Groups, the majority, 38 (76%), reported dry dressing, whereas 

9(18%) and 3(6%) displayed soaked and oozing dressing, respectively, (Table3). 

Table 3:- Usage of tranexamic acid and dressing. 

 Description 

(n=50) 

Tranexamic Acid   

Yes 25 (50) 

No 25 (50) 

Dressing   

Dry 38 (76) 

Soaked 9 (18) 

Oozing 3 (6) 

 

The comparison between the two groups of patients who received and those who didn’t receive tranexamic acid is 

shown in Table 4. There was no significant difference between the age range or age mean of the two groups (P=0.2). 

Regarding gender, males significantly tended not to receive tranexamic acid (P=0.005). 

Table 4:- Comparison between the two groups regarding demographics. 

 Variables Tranexamic   

P value   Yes 

(n=25) 

No 

(n=25) 

Age       

Range 53 - 98 49 - 86   

Mean ± SD 71.7 ± 12.1 67.8 ± 11.4 0.244 

Sex       

Male 1 (4) 9 (36) 0.005 

Female 24 (96) 16 (64)   

 

Blood transfusion wasn’t varied between the two groups as no one received blood (P=1). Patients who didn’t receive 

tranexamic acid displayed lower hemoglobin levels before the operation but with no significant difference (P=0.3). 

Also, there were no significant differences between the two groups regarding the mean postoperative hemoglobin 

level (P=0.4) (Table 5). 

Table 5:- Comparison between the two groups regarding clinical data. 

Variables Tranexamic   

P value Yes 

(n=25) 

No 

(n=25) 
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Blood transfusion        

Yes 0 (0) 0 (0) 1.000 

No 25 (100) 25 (100)   

Hemoglobin pre operation       

Range 10 - 14 9.3 - 15   

Mean ± SD 12.3 ± 1.1 12.7 ± 1.4 0.369 

Hemoglobin post operation       

Range 8.9 - 14 8.3 - 14.1   

Mean ± SD 11.5 ± 1.2 11.7 ± 1.5 0.485 

 

The comparison between the two groups regarding dressing revealed a significant difference between the two groups 

(P=0.002), where all patients who displayed soaked dressing belonged to the group that didn't receive tranexamic 

acid. Also, more patients of those who received tranexamic acid tended to display dry dressing.  

Table 6:- Comparison between the two groups regarding dressing. 

Variables Tranexamic   

P value Yes 

(n=25) 

No 

(n=25) 

Dressing       

Dry 22 (88) 16 (64) 0.002 

Soaked 0 (0) 9 (36)   

Oozing 3 (12) 0 (0)   

 

Discussion:- 
A high risk for blood loss is associated with TKA surgery(Kukreja et al., 2009). TKA was suggested to be used as 

an antifibrinolytic drug after TKA surgery (Gameel et al., n.d)]. As far as we know, there was no previous Saudi 

study conducted on this subject; therefore, we conducted this study. In the current study, we found female 

dominancy as they represented the majority of the sample as well as in the control and TXA group. The same was 

reported in a previous study where female dominancy was found among TKA patients and female dominancy in the 

control and TXA group (Sadigursky et al., 2016).  

 

In a study that investigated the efficacy of using TXA in primary TKA, it was found that TXA was a safe and 

efficient way to reduce overall blood loss in TKA patients ( Gameel et al., n.d). However, in the current study, we 

didn't find any significant difference between the two groups, the control, and TXA group, regarding hemoglobin 

levels before and postoperatively. The difference between the mean hemoglobin level before and after surgery was 

low in the two groups and wasn't significant. 

 

A study was conducted on 64 patients who underwent total knee replacement (TKR)and divided them into two 

groups those who received TXA and those who didn't. The mean preoperative hemoglobin in TXA and non-TXA 

groups was 13.06 and 12.44, respectively, whereas the mean hemoglobin level after surgery was 10.29 and 9.16, 

respectively. Additionally, those who received TXA didn't require a transfusion of blood, whereas 12.5% of the 

other group required a blood transfusion (Utomo et al., 2019). The contrary was found in our study, where the level 

of hemoglobin among those who received TXA was lower in our study before surgery (12.3) but higher 

postoperatively (11.5) compared to the previous study. Also, the mean of hemoglobin before (12.7) and after the 

operation (11.7) was higher compared to the previous study (Utomo et al., 2019). Additionally, our study revealed 

that none of the patients in either group required a blood transfusion. It should be noted that the mean hemoglobin 

level before surgery among the TXA group was lower than that of the control but with no significant difference. 

Additionally, the reduction in the mean hemoglobin level postoperatively was lower in TXA compared to the 

controls, but also with no significant difference.  

 

Another study compared two groups of patients who underwent TKA; the control subjects who didn't receive TXA 

and TXA group that received TXA. It was found that there were differences in favor of the drug 48 hours after the 

surgery for hemoglobin (P=0.01) (Guerreiro et al., 2017). We didn’t find any differences between the two groups 

regarding the level of hemoglobin postoperatively. However, this may return to the fact that we didn’t assess the 

level of hemoglobin at different time intervals. 
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Seol et al. conducted a study on 100 patients who performed TKA, and the patients were categorized into two 

groups, each involving 50 patients. One control group involved those who received a placebo injection and the TXA 

group. The study reported that hemoglobin drop was significantly higher among the control group compared to the 

TXA group (P=0.0001). Also, there was a significant difference between the two groups regarding transfusion 

(P=0.01), where a higher proportion of the control group received blood transfusion (Seol et al., 2016). These 

findings were in contrast to ours, where there was no significant difference between the control and TXA groups 

regarding blood transfusion or hemoglobin drop. Additionally, none of our patients required a blood transfusion. 

 

In a meta-analysis, it was found that the administration of TXA in TKA resulted in a reduction of blood loss by an 

average of 500 ml when compared to placebo (Yang et al., 2012). However, in this study, we did not estimate the 

value of blood loss. 

 

A retrospective study included 291 patients who underwent TKA compared patients who received a single 

preoperative dose of TKA and those who received a single dose preoperatively followed by a second postoperative 

dose. However, the study revealed that none of the patients experienced adverse events. There 13.5% and 5.7% of 

those who received single and double doses, respectively, required blood transfusion (Legnani et al., 2019). These 

findings reveal the safety of TXA even in double doses; however, we did not assess the use of double doses. 

 

A previous study compared three groups that received TXA for TKA, the studied groups included patients who 

received TXA either intravenously, intra-articularly, and intravenously plus intra-articular. It was found that there 

was no significant difference in the measure of outcomes, with the exception of a significantly lower maximum 

hemoglobin loss in the combined group compared to the intravenous group (P=0.02). However, there were no 

differences between the groups in the amount of blood in the drain or the rate of blood transfusion(Marra et al., 

2016). In the current study, we did not assess the impact of different methods of TXA administration. Furthermore, 

we did not find a significant difference regarding hemoglobin loss. 

 

There are several risk factors for increased intraoperative bleeding in primary TKA; such factors include male 

gender, certain medication usage, age, and hypothermia (Eubanks, 2010). However, in our study, males significantly 

tended to receive no TXA, whereas females tended to receive TXA, although male gender is a risk factor for TKA. 

 

One study reported no significant difference regarding gender between TXA and non-TXA groups (P=0.7), whereas 

there was a significant difference between the two groups regarding the mean age (P˂0.0001), where those who 

received TXA were significantly older (Drain et al., 2020). The contrary was found in our study, where the 

significant difference between the two groups was regarding gender (P=0.005), and age showed no significant 

difference between the two groups (P=0.2). 

 

There was no previous study compared between patients who received TXA and those who did not receive TXA 

regarding dressing, but we did in this study. The comparison between the two groups regarding dressing showed a 

significant difference between the two groups (P=0.002); patients who received TXA significantly tended to display 

dry dressing, whereas those who did not receive TXA tended to display soaked dressing. 

 

Conclusion:- 
TXA can be used for TKA patients to reduce blood loss postoperatively, and this was obvious in our study regarding 

the dressing of the patients in each group. However, we found no significant differences between those who received 

TKA and those who did not regarding the mean level of hemoglobin postoperatively. 
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