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Abstract 
 

Background: Using tranexamic acid (TXA) as a measure to ensure hemostasis during surgeries involving the hip region is a topic 
that is still debated, with scarce literature. The aim of this study was to assess the effectiveness of TXA administration in improving 
outcomes of hip arthroplasty. 
Methods: This is a randomized comparative prospective study. It was conducted in the Department of Orthopedics, GMERS Medical 
College and Hospital, Vadodara, India, from January 2023 to December 2023 on 60 patients undergoing hip arthroplasty. 
Results: The postoperative mean hemoglobin (Hb) value after 24 hours in the test group was 10.9 ± 1.6 g/dl while it was 10.1 ± 1.4 in 
the control group, which was statistically significant. The mean duration of surgery in the test group was 102.7 ± 28.2 minutes versus 
125.2 ± 36.5 minutes in control with a P-value of 0.01, indicating less surgical duration in the test group. 
Conclusion: TXA is an effective agent to reduce intraoperative blood loss, reduce surgical time, and improve post-operative Hb levels. 
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Background 

With the rapid advancements in the field of 
orthopedics and general surgical procedures, both minor 
as well as major orthopedic surgeries are much safer than 
they were even a decade ago (1). However, certain 
complications still plague them, one of which is blood loss 
during the perioperative period. Most orthopedic 
surgeries are associated with substantial amounts of 
blood loss (2). This, if left unmanaged, can lead to adverse 
patient outcomes and, in certain cases, even death (3). 

It has been estimated that as much as half of all 
orthopedic surgeries are associated with transfusion of 
blood to the patient (4). This is especially the case in 
people who already have a lower-than-normal hemoglobin 
(Hb) level, as marked blood loss in them can lead to high 
morbidity and mortality. 

Surgeries in and around the hip region have often 
been associated with a high frequency and quantity of 
blood loss (5). Therefore, ensuring successful outcomes in 
these surgeries requires special care in managing such 
blood loss. This is achieved by adequate intraoperative 
hemostasis, which prevents hematoma formation and 
minimizes blood loss. Successful hemostasis also leads to 
achieving a satisfactory postoperative range of movement 
and preventing adverse events such as pain, wound 
hematoma, seroma formation, and arthrofibrosis (3). 

In these cases, blood transfusion can literally be a life-
saving measure. However, certain intrinsic risks are also 
associated with blood transfusions (6). Blood transfusions 
are often expensive, with blood being a rare resource. 
Furthermore, certain risks of infection, 
immunosuppression, allergy, anaphylaxis, volume 

overloads, etc. have been documented with even 
compatible transfusions (7). Additionally, sociocultural 
factors also preclude blood transfusions in some 
instances. Therefore, blood transfusion should be 
considered the last step to achieve and maintain 
hemostasis during and after an orthopedic operation. For 
these reasons, other pharmacological and non-
pharmacological methods have been explored that can 
help achieve and maintain hemostasis in the intra- and 
post-operative periods in orthopedic surgeries. 

While hypotensive anesthetic procedures have shown 
some promise in this field, the procedures themselves 
have been observed to be associated with several 
complications (8). These include tissue hypoxia, coronary 
artery thrombosis, cardiac arrest, temporary and 
permanent neurologic deficit, failure of technique, 
resistance and rebound, postoperative reactionary 
hemorrhage, and tissue trauma (9). Since many of these 
adverse events are potentially dangerous, hypotensive 
anesthesia is uncommonly performed, especially in 
orthopedic surgery suites of hospitals with less advanced 
infrastructure, such as the secondary care institutions of 
developing countries like India. The other alternative that 
has been explored and shown to be effective and safe is the 
use of antifibrinolytic agents in managing blood loss. 
These pharmacological agents include drugs such as 
tranexamic acid (TXA), epsilon aminocaproic acid (EACA), 
aprotinin, etc. These drugs stabilize clots within the 
surgical wound by competitively inhibiting the 
plasminogen activators (10). 

Of the antifibrinolytic agents, TXA has been the main 
focus of recent research, especially in developing 
countries such as India (11). This is because of its ease of 
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use, inexpensiveness, and wide availability in most 
surgical suites and healthcare institutions. Furthermore, it 
is one of the essential medicines per the list maintained by 
the World Health Organization (WHO) (12). TXA is a 
synthetic derivative of lysine, an amino acid. It exerts its 
antifibrinolytic effect via the reversible blockade of the 
lysine binding sites on the plasminogen molecules (13). 
Intravenous (IV) TXA has been used extensively to reduce 
hemorrhage during and after various surgical procedures, 
such as cardiac, orthopedic, and maxillofacial surgeries 
(14, 15). However, the use of the agent as a measure to 
ensure hemostasis during surgeries involving the hip 
region is a topic that is still debated, with scarce literature. 

In this context, the present study was planned to assess 
the effectiveness of TXA as an agent to minimize 
intraoperative and postoperative blood loss in hip 
arthroplasty surgeries. 
 
Methods 

Study Area: This is a randomized comparative 
prospective study. It was conducted in the Department of 
Orthopedics, GMERS Medical College and Hospital, 
Vadodara, India, from January 2023 to December 2023. 

The study population consisted of patients aged 18 
years or above and scheduled to undergo hip arthroplasty 
in the study institution. Two groups of patients were 
recruited into the study. Group T patients received IV TXA 
at 10 mg/kg body weight via the IV route 10 minutes before 
the incision was made, and group C patients did not 
receive any TXA before the procedure. 
Criteria of Selection of Patients 

Inclusion criteria were as follows: 
1. Patients of either sex, aged ≥ 18 years 
2. Patients with Hb > 10 g/dl 
3. Patients scheduled to undergo hip arthroplasty 
4. Patients providing written informed consent to take 

part in the study. 
Exclusion criteria were:  

1. Patients with upper tract genitourinary bleeding, e.g., 
kidney, ureter 

2. Patients with a history of subarachnoid bleeding 
3. Patients with active intravascular clot and 

disseminated intravascular coagulation 
4. Patients with renal failure and abnormal renal 

parameters 
5. Patients with thromboembolic disorders 
6. Patients with documented coagulopathy 
7. Patients with hypersensitivity reaction to TXA. 

Patient Allocation, Operation Procedure, and Data 
Gathering: Those who met the inclusion criteria were 
recruited into the study. After explaining the procedure 
and methodology of the research to the guardians and 
obtaining written informed consent from them, a 
predesigned, pretested researcher-administered 
questionnaire was used to obtain data relevant to the 
sociodemographic and clinical characteristics of the study 
participants. The intraoperative blood loss was evaluated 
based on mop count and blood collection in the suction 
apparatus, while postoperative blood was evaluated based 
on 24-hour postop Hb level. 

Then, 5 ml venous blood was collected from each 
patient and sent to the institutional pathology laboratory 
in an ethylenediamine tetraacetic acid (EDTA) vial to 
estimate complete blood count (CBC) and Hb estimation. 
Each patient underwent hip arthroplasty [total hip 
arthroplasty (THA) or bipolar hemiarthroplasty] following 

the standard surgical procedure. In group T patients (TXA 
group), an IV bolus dose of TXA 10 mg/kg was administered 
10 minutes before the incision. At the same time, it was not 
given to the patients in group C (control group). Another 10 
mg/kg TXA bolus was administered topically to the group T 
patients during the intraoperative period post-incision. 24 
hours after the surgery, 5 ml of venous blood was again 
taken from each patient and sent in an EDTA vial to the 
institutional pathology laboratory for CBC estimation. The 
blood collected in the suction apparatus during surgery, 
the number of mops used in the intraoperative period, 
and collection in the drain at 24 hours of the postoperative 
period were estimated as measures of blood loss. No drain 
was put in any of the patients. 

TXA and Its Pharmacokinetics: TXA is a synthetic lysine 
derivative that reduces the dissolution of hemostatic 
fibrin by plasmin. It exerts its anti-fibrinolytic effects by 
the reversible blockade of the lysine binding site of 
plasminogen molecules. The effect of TXA is mediated by a 
reversible interaction occurring at multiple sites of the 
plasminogen molecule. The saturation of the binding sites 
of the plasminogen molecules by TXA leads to its 
displacement from the surface of fibrin. The drug acts 
within 2-3 hours after oral administration and 
immediately after IV administration. It reduces the fibrin 
lysis rate by 20-60 percent (16). 

The plasma protein binding of TXA is about 3% at the 
therapeutic plasma level and seems to be fully accounted 
for by its binding to plasminogen. TXA does not bind to 
serum albumin. After an IV dose of 1 g, the plasma 
concentration-time curve shows a triexponential decay 
with a half-life of about 2 hours for the terminal 
elimination phase. The initial volume of distribution is 
about 9 to 12 liters. Only a small fraction of the drug is 
metabolized, and it gets eliminated via urinary excretion. 
Glomerular filtration excretes 95% of the drug unchanged. 
Within the first 24 hours, 90% of drugs get eliminated. The 
elimination of the drug is estimated to be around 2 hours. 

TXA diffuses rapidly into the joint fluid and the 
synovial membrane. In the joint fluid, the same 
concentration is obtained as in the serum. The biological 
half-life of TXA in the joint fluid is about 3 hours. Common 
adverse effects of TXA include headache, dizziness, 
shortness of breath, nausea, diarrhea, and watery eyes. 
Rapid IV infusion of the drug can cause hypotension. TXA 
is contraindicated in patients with subarachnoid 
hemorrhage and patients with a history of thromboembolic 
episodes. There is also a relative contraindication for 
patients with heart, kidney, and liver diseases (17). 
 
Results 

In this prospective study, 60 patients were operated for 
hip arthroplasty. The majority of patients (31/60) were 
aged 60-79 years, with 55% (33/60) being women and 45% 
(27/60) men. 

Out of 60 patients, 27 underwent THA (45%), and 33 
(55%) patients underwent hemiarthroplasty (55%). In 
group T, out of 30, 13 patients underwent THA (43.3%), and 
17 patients underwent hemiarthroplasty (56.7%). In group 
C, 14 patients underwent THA (46.6%), and 17 patients 
underwent hemiarthroplasty (53.4%). 

Baseline Hb levels were similar between group T  
(12.4 ± 1.7 g/dl) and group C (11.8 ± 1.7 g/dl) (P > 0.05). 

Intraoperatively, the mean amount of blood collected 
in the suction apparatus for the study participants in 
group T was 268.3 ± 96.1 ml, while that in group C was  
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301.7 ± 93.5 ml, which was significantly higher than the 
former. 

Study groups did not differ from each other 
statistically significantly with respect to the number of 
mops required intraoperatively.  

The mean duration of surgery in group T was  
102.7 ± 28.2 minutes, while that in group C was 125.2 ± 36.5 
minutes. It was seen that the mean duration of surgery for 
group T participants was statistically significantly lower 
than that in the control group patients. 

The mean Hb level in group T was significantly higher 
than in group C (10.9 ± 1.6 g/dl vs. 10.1 ± 1.4 g/dl, P < 0.05). 
 
Discussion 

In the present study, the antifibrinolytic agent TXA was 
assessed as a drug to minimize intraoperative and 
postoperative blood loss in hip arthroplasty surgeries. Two 
groups of 30 patients each were selected, with group T 
receiving 10 mg/kg TXA 10 minutes before the surgery and 
intralesionally in the intraoperative period, and group C 
being the control group, who were not given TXA during 
their surgery. The findings of the present study are 
discussed henceforth. 

It was observed that the age of the participants ranged 
from 19 to 89 years, with the mean age of the TXA group 
patients being 56.1 ± 16.7 years, and that of the control 
group being 58.7 ± 16.8 years. Most of the study 
participants were between 60 and 79 years old, 
predominantly representing a middle-aged demographic 
population. This age distribution is similar to what was 
seen in other studies, where the procedure is commonly 
indicated for conditions such as osteoarthritis (OA), 
rheumatoid arthritis (RA), and other degenerative joint 
diseases that escalate with age. The majority of patients 
being between 60 and 79 years indicates the effect of aging 
on joint health, exacerbated by lifestyle factors, genetic 
predisposition, and possibly the onset of chronic 
conditions prevalent in this demographic population. 
Similar mean age was reported in the studies by Moskal  
et al. (18) and Lin et al. (11). 

Most of the study participants were women (53.3% in 
group T and 56.7% in group C, P = 0.795). This observation is 
indicative of the gender-specific prevalence of conditions 
necessitating hip arthroplasty, particularly in the Indian 
context. Firstly, the higher incidence of OA among women, 
especially post-menopausal women, due to hormonal 
changes and decreased estrogen levels, significantly 
contributes to the degradation of joint health. This factor is 
crucial in understanding the gender disparity, as OA is a 
leading indication for hip arthroplasty (19). In many 
Indian communities, women are engaged in activities 
requiring prolonged periods of squatting or sitting on the 
floor, which may exacerbate hip joint stress and 
degeneration over time (20). The findings of the present 
study are in line with the observations made in other 
studies conducted globally, with authors such as Gandhi 
et al. (21) and Wang et al. (22) in their systematic review 
and meta-analyses reporting a female preponderance in 
patients requiring hip arthroplasty surgeries. 

It was observed that the mean duration of surgery in 
group T was 102.7 ± 28.2 minutes, while that in group C was 
125.2 ± 36.5 minutes. It was seen that the mean duration of 
surgery for group T participants was statistically 
significantly lower than that in the control group patients. 
This observation suggests that the administration of TXA 
may contribute to more efficient surgical procedures by 

reducing blood loss and improving the visibility of the 
surgical field. Intraoperative bleeding can often 
complicate the surgical process, constraining additional 
time for hemostasis and blood management. By effectively 
minimizing bleeding, TXA facilitates a smoother and 
potentially quicker surgical procedure, allowing for a 
more streamlined operation and potentially reducing the 
risk of complications associated with prolonged surgery. 
Furthermore, the reduction in operative time has 
implications for overall surgical efficiency, resource 
utilization, and patient outcomes. Shorter surgery 
durations can lead to less time under anesthesia, 
potentially reducing the risk of anesthesia-related 
complications and improving postoperative recovery 
times. Additionally, improved operative efficiency can 
enhance hospital throughput, allowing for the treatment 
of more patients within the same time frames and 
resources (23). 

The mean Hb level of the patients of group T was  
12.4 ± 1.7 g/dl, while that of the group C was 11.8 ± 1.7 g/dl at 
baseline. The two study groups did not differ statistically 
significantly with respect to their Hb values at baseline. 
This parity at baseline is crucial as it ensures that any 
observed postoperative differences in Hb levels can be 
attributed with greater confidence to the intervention 
under study rather than preexisting disparities. At the  
24-hour postoperative mark, a noteworthy divergence 
emerged between the two groups. Participants in group T, 
who received TXA, exhibited a mean Hb level of 10.9 ± 1.6 
g/dl, contrastingly higher than the 10.1 ± 1.4 g/dl observed 
in group C. This difference, upon statistical analysis, was 
identified as significant, underscoring the efficacy of TXA 
in mitigating blood loss associated with hip arthroplasty 
surgery. Similarly, lower drop in postoperative Hb levels in 
patients receiving TXA in total hip replacement (THR) 
surgeries have also been reported by authors such as Chen 
et al. (24), Peck et al. (25), Wind et al. (26), Gandhi et al. (21) 
and Wang et al. (22). TXA, an antifibrinolytic agent, 
functions by inhibiting the conversion of plasminogen to 
plasmin, thereby stabilizing fibrin clots and reducing 
bleeding. The observed higher postoperative Hb levels in 
the TXA group suggest that the drug effectively reduced 
intraoperative and immediate postoperative bleeding, 
preserving Hb levels and potentially reducing the need for 
postoperative blood transfusions (12). The significance of 
this finding cannot be overstated. Perioperative blood 
management is a critical aspect of hip arthroplasty, with 
implications for patient recovery, the risk of 
complications, and overall outcomes. Blood loss during 
and after hip arthroplasty can lead to anemia, increased 
transfusion rates, and associated risks such as transfusion 
reactions and infections. By demonstrating a statistically 
significant reduction in blood loss as evidenced by higher 
postoperative Hb levels, TXA administration presents a 
compelling case for its routine use in hip arthroplasty 
patients (10). Furthermore, the implications of this study 
extend beyond the immediate perioperative period. The 
maintenance of higher Hb levels postoperatively may 
facilitate quicker patient recovery, reduce the length of 
hospital stay, and diminish the overall burden on 
healthcare resources. Additionally, by potentially 
reducing the need for blood transfusions, TXA use aligns 
with broader goals of patient safety and cost-effectiveness 
in surgical care. 

It was further seen that the mean amount of blood 
collected in the suction apparatus in patients of group T 
was significantly lower than that collected for the group C 
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patients (268.3 ± 96.1 ml vs. 301.7 ± 93.5 ml, P = 0.021). 
However, the number of mops required in the two groups 
did not differ statistically significantly, although it was 
higher in the group C patients as compared to the group T 
patients (4.3 ± 0.8 vs. 4.1 ± 0.7, respectively). Gianakos et al. 
in their meta-analysis of 28 randomized controlled trials 
(RCTs) also reported a significant lowering of 
intraoperative blood loss in patients receiving TXA as 
compared to controls (17). In another meta-analysis, Chen 
et al. also reported that there was a significant decrease in 
intraoperative blood loss in patients receiving TXA as 
compared to those not receiving the drug in the 
preoperative period (24). 

The reduced volume of blood collected in the suction 
apparatus in group T directly reflects the antifibrinolytic 
mechanism of TXA, which stabilizes the formation of blood 
clots, and thus reduces active bleeding. The effectiveness of 
TXA in decreasing the overall blood loss during surgery is 
thereby highlighted, potentially contributing to lessened 
transfusion requirements and improved patient outcomes. 
Conversely, the non-significant difference in the number 
of mops required might suggest that while TXA effectively 
reduces the volume of free-flowing blood that can be 
suctioned, it has less impact on blood loss that is absorbed 
or handled by surgical mops. Surgical mops are often used 
for blotting and absorbing blood from surfaces not easily 
accessible by suction, indicating that while TXA reduces 
overall bleeding, it might not significantly alter the 
distribution of blood loss within the surgical field (27). 
However, a higher count of surgical mops used in the 
control group patients reiterates the effect of TXA in the 
reduction of blood loss in patients receiving the agent. 
Reduced intraoperative blood loss can contribute to faster 
patient recovery, decrease the likelihood of postoperative 
complications associated with significant blood loss, and 
potentially shorten hospital stays (28). 

Therefore, the findings of the present study indicate 
that TXA, when administered in the pre-operative and 
intraoperative period, is an effective agent in the 
prevention of blood loss in patients undergoing either 
THA or bipolar hemiarthroplasty surgeries. A larger 
sample size or a multicenter study would have been more 
conclusive with respect to the conducted study. 
 
Conclusion 

Our study found that TXA was an effective agent for 
reducing intraoperative blood loss and minimizing the 
drop in postoperative Hb levels in hip arthroplasty. These 
results suggest that TXA can play a valuable role in 
improving perioperative outcomes by preserving Hb 
levels and potentially reducing the need for blood 
transfusions. It is recommended that further research with 
larger sample sizes be conducted to validate these findings. 
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