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ABSTRACT

Background: Total knee arthroplasty (TKA) often involves substantial blood loss, leading to transfusion and related risks. Tranexamic acid (TXA)
helps reduce bleeding, though the most effective route of administration is still debated. Objectives: To evaluate the efficacy of intra-articular
tranexamic acid in reducing postoperative blood loss in patients undergoing primary unilateral TKA. Methods: A randomized controlled study at
SRMS Institute of Medical Sciences (May 2023—October 2024) included 70 patients over 50 years undergoing unilateral TKA. Patients were
randomly divided into two groups: treatment group, that received TXA and a control group, that did not. Postoperative hemoglobin levels and
blood loss were measured to assess outcomes. Results: The treatment group had significantly higher post-operative hemoglobin levels (10.043 +
1.34 g/dL) compared to control group(9.177 + 1.21 g/dL; p = 0.006). Mean blood loss was significantly lower in the treatment group (696.58 +
271.84 mL vs. 1104.48 £ 280.61 mL; p <0.001). Conclusion: Intra-articular tranexamic acid is effective in minimizing postoperative blood loss
and transfusion needs in TKA.
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INTRODUCTION

Knee osteoarthritis (OA) is the most common form of arthritis in the
elderly, often causing disability in individuals over 65 years of age.' It
isaprogressive joint disease affecting the entire knee structure, not just
cartilage, and can be primary due to age, obesity, mechanical stress,
genetics or secondary to trauma.’ Clinically, it presents with pain and
limited mobility, significantly impairing quality of life. Total knee
arthroplasty (TKA) is the preferred surgical option for advanced OA
unresponsive to conservative management.’ Although effective in
restoring joint function, TKA is associated with substantial
perioperative blood loss. This often necessitates allogeneic blood
transfusions, with risks such as infections and transfusion reactions.**

Various strategies are used to reduce TKA-related blood loss,
including hypotensive anesthesia, hemodilution, and pharmacological
agents like tranexamic acid (TXA).” TXA is a synthetic antifibrinolytic
that prevents clot breakdown by inhibiting plasminogen activation."’
Since its first use in TKA in 1995, TXA has consistently shown to
reduce blood loss and transfusion needs.”'"” Intravenous TXA is
widely accepted, but intra-articular administration is gaining attention
due to its localized effect and lower systemic exposure.”

This study aims to assess the efficacy of per-operative intra-articular
TXA in reducing postoperative blood loss in TKA and compare
outcomes with patients who did not receive TXA.

MATERIALSAND METHODS

This randomized controlled study was conducted in Department of
Orthopaedics at SRMS Institute of Medical Sciences, Bareilly,
between May 1, 2023, and October 31, 2024, after receiving ethical
clearance from the Institutional Ethics Committee (Ref. No. SRMS
IMS/ECC/2023/123. 70 patients over 50 years of age with primary
knee osteoarthritis scheduled for unilateral total knee arthroplasty
were enrolled. Sampling was done using a simple randomization
technique via lottery method, allocating patients into two groups:
treatment group received 2 grams of intra-articular tranexamic acid
after joint capsule closure, while the control group did not. Exclusion
criteria included secondary osteoarthritis, bleeding disorders,
abnormal coagulation profiles, cardiorespiratory illness, revision
surgeries, malignancy, and allergy to tranexamic acid. All surgeries
were performed via a medial parapatellar approach with a tourniquet;
drains were not used in the treatment group. Data on demographics and
hemoglobin levels were collected pre- and postoperatively day one.

Sample size was determined using G*Power software version 3.1.9.2,
based on data from a study by Young-Jun Seol” et al. Statistical
analysis was performed using IBM SPSS version 22, with significance
set at p < 0.05. Blood loss was calculated using a formula based on
hemoglobin change and patient metrics by Nadler, Sehat, and
Gericke.lil&ﬂ
Total volume of blood loss (ml)= 100 x Hb,
Hb,,=BV x 10 x (Hb,—Hb,)
BV =estimated total body blood volume in liters

=0.3669 x H’+0.03219 x W+0.6041 (man)

= 0.3561 xH’+0.03308 x W+0.1833 (woman)
Where H is the patient's height (m),
W is the body mass (kg),
Hbi is haemoglobin concentration prior to surgery (g/dL),
Hbe is haemoglobin concentration post-operatively (g/dL).'

/Hb,

loss’

RESULTS

In this study, both treatment and control groups had comparable
baseline demographics, with no significant differences in age or gender
distribution. Hemoglobin loss was significantly lower in the treatment
group (mean 83.5582 g/dL (+ 39.1774)) compared to the control group
(mean 133.9782 g/dL (+ 43.830)), with a statistically significant mean
difference of 50.420 g/dL (p < 0.001). Total blood loss volume was
significantly reduced in the treatment group, with a mean difference of
407.905 mL (p < 0.001). 10 patients in the treatment group required
blood transfusions while 19 in the control group, a difference that was
also statistically significant (p = 0.029 indicating, more patients
received blood transfusions in the control group.

Parameter Treatment Group |Control Group |p
(Mean + SD) (Mean +=SD)  |value’

Hb (Pre-operative) [11.803 +1.5702 |12.011 +1.5703 |0.580

Hb (Post-operative) [10.043 +1.3367 |9.177 £ 1.2066 |0.006

Hb Loss (g) 83.5582 +£39.1774[133.9782 +43.83(<0.001
Total volume of 696.5785 +271.84|1104.4835 + <0.001
blood loss (mL) 280.61

DISCUSSION

Intra-articular administration of TXA, an antifibrinolytic agent, has
been extensively studied for its ability to minimize such blood loss.
The present study evaluated the efficacy of intra-articular TXA in
reducing blood loss during primary unilateral TKA. Two groups in our
study were demographically comparable, with no statistically
significant differences in age, sex, BMI, or duration of illness. Most
patients were aged between 51-70 years, and females predominated
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similar to findings reported by Jang B et al. and Baig MA et al.”* Our
results showed that pre-operative hemoglobin levels were similar in
both groups (p = 0.580), but post-operative levels were significantly
higher in the treatment group (p =0.006), indicating reduced blood loss
with intra-articular TXA use. The control group had more decrease in
hemoglobin levels (mean loss: 133.98 +43.83 g/dL) compared to the
treatment group (83.56 + 39.18 g/dL) post-operatively, with a
statistically significant difference (p < 0.001). Transfusion
requirement was significantly lower in the treatment group (34.5%)
compared to the control group (65.5%), with a p-value of 0.029. This
supports the efficacy of TXA in reducing transfusion needs, as also
concluded by Jang B et al. and Sabatini et al., who demonstrated equal
effectiveness and safety of both topical and intravenous TXA
regimens.”"” Benoni G et al. supported the prophylactic use of TXA in
TKA to reduce transfusion needs without elevating risks of pulmonary
embolism or deep vein thrombosis (DVT)." These findings align with
Jang B etal., Tille E et al., Zhao-Yu C et al.”"™"” Gericke et al. and Tille
et al. confirmed that the intra-articular application of 2 g TXA was a
cost-effective method to reduce perioperative blood loss without
increasing complications.'* Gericke et al. omitted drains in treatment
group to avoid TXA loss; a strategy we also followed in this study.”
Wongzuet al. observed a 20-25% reduction in bleeding with topical
TXA.

LuQ etal. emphasized the importance of blood loss control in TKA to
reduce complications, speed up recovery, and enhance patient
satisfaction.”” Themistoklis et al. advocated for personalized,
interdisciplinary approaches to optimize perioperative blood
management.”Overall, our findings reaffirm TXA's role in minimizing
blood loss post-operatively in TKA.

Strengths

The study's main strength is its randomized controlled design, which
enhances internal validity. Homogeneous patient selection through
strict criteria minimized confounders, while objective blood loss
measurement using validated formulas ensured data reliability. The
intra-articular administration of tranexamic acid allowed for a targeted
local effect, and a uniform surgical technique reduced procedural
variability.

Limitations

Despite its strengths, the study had limitations, including a modest
sample size and single-center design, which may affect
generalizability. Long-term thromboembolic outcomes, functional
recovery, and postoperative pain were not assessed, limiting the
broader evaluation of clinical benefits. Additionally, the optimal route
and dosage of tranexamic acid remain uncertain.

CONCLUSION

Intra-articular tranexamic acid significantly reduced postoperative
hemoglobin drop, blood loss, and transfusion needs in primary
unilateral TKA, proving to be a safe and cost-effective alternative to
systemic use. The findings support its role as a key component of
perioperative blood management, with potential to enhance surgical
outcomes and minimize transfusion-related risks.
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