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Abstract

Objective: To determine the efficacy of tranexamic acid in reducing blood loss in primary total knee replacement.

Material and Methods: A total of 96 patients having a diagnosis of primary knee osteoarthritis made up the population sample.
The Total Knee Replacement patients were separated into two groups. Patients in Group B used Intra venous tranexamic acid,
but those in Group A did not use tranexamic acid during the course of the operation or afterwards.

Results: Mean age of the patients recorded in group A 63.79+6.60 (years) and in group B 62.96+7.89 (years). The majority of
the patients in both groups were females. After surgery, Group B patients who received tranexamic acid reported less blood
loss and less hemoglobin reduction as compared to the control group.

Conclusion: From our study, we conclude that Tranexamic acid used intravenously during total knee arthroplasty considerably

lowers postoperative blood loss.
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1. Introduction

The possible risk associated with allogeneic blood
transfusion, including virus transmission, pathological
lesions, and ABO incompatibility, have been revealed
in recent years ! Clinical clinicians have long
wondered about how to prevent blood transfusions
since total knee arthroplasty (TKA) is attributed to
considerable blood loss. It appears that the most
effective method to minimize allogeneic blood
transfusion is to reduce peri/postoperative blood loss.
To decrease the necessity for allogeneic blood
transfusion, multiple strategies were employed
including autologous blood transfusion and
intraoperative blood sparing 2.

By effectively blocking the lysine-binding site of
plasminogen, plasmin, and tissue plasminogen
activator, Tranexamic Acid (TXA), a synthetic anti-
fibrinolytic drug that resides around 7-10 times more
effective than epsilon—aminocaproic acid, inhibits
their interaction with fibrin. As a consequence, the
proteolytic activity of plasmin on fibrin monomers
and fibrinogen is blocked and the conversion of
plasminogen to plasmin is significantly delayed **.

In primary total knee arthroplasty, TXA demonstrated
effectiveness in lowering blood loss, haemoglobin
decline, and blood transfusion 3. The intravenous form
or the topical intra-articular form was employed in
most investigations. Both techniques are equally
efficient 6.
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Though TXA is quite safe to use, drug allergy with
anaphylactic shock has been observed with the
intravenous version, despite there being no significant
increase in mortality 7. The topical version presumably
raises the risk of sepsis and poses a danger of
periprosthetic infection from contaminated needles.
Furthermore, it is yet undetermined how topical
treatment may impair cementation and the
sustainability of the prosthesis. Moreover, it has been
established that the oral form is just as effective or
even more effective in decreasing blood loss, and
blood transfusion followed by total knee replacement.
Thus, according to estimates, it is more affordable
than intravenous type &°.

A study showed that 16% of patients on TXA required
blood transfusion, and 39.1% of patients without TXA
required transfusion in primary total knee replacement
10

This study is recommended in consideration of the
requirement to reduce bleeding during TKA surgeries
to prevent more postoperative
complications. Therefore, the goal is to assess if
introducing TA to TKA surgery can lower blood loss
and haemoglobin levels, consequently shortening
hospital stays and reducing the need for transfusions.

2. Materials & Methods

Following approval from the ethics council, 96
patients from the Pakistan Atomic Energy Commission's
outside department of orthopaedics in Islamabad who
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met the inclusion criteria were included in the study. To
take part in the study patients belonging to both gender
ages between 50 to 75 years presenting for the total knee
replacement  were enrolled.  Patients  having
coagulopathy thrombosis or embolism were excluded.
Written consent was obtained. Age, gender, diabetes
status, hypertension status, and BMI were collected as
baseline data at the start of the study. Block
randomization was used for randomization. Group A
(NON-TXA) has 48 samples, while Group B has 48
samples (TXA).

The same surgical team performed each procedure in
the operating room designated for joint replacement
procedures. Using an Automatic Digital Tourniquet
System, a tourniquet of the proper size was placed in the
proximal thigh, and pressure was kept between 350 and
400 mmHg. Before inflating the tourniquet, 250 mg of
injectable transamin was administered intravenously to
group A. Standard Medial Parapatellar Arthrotomy was
used during surgery. Using common jigs, precise bone
cuts were produced in the tibia, femur, and patella.
Before making the final cuts, the soft tissue balance was
examined.

The final implantation of the proper-sized
components (Zimmer NexGen Flex or Biomet Vanguard
Knee) was carried out methodically using bone cement
after the wound had been completely irrigated with
normal saline. The field's obvious blood arteries were all
coagulated. Three layers of meticulous closure were
applied. The tourniquet was inflated and the Jones
Dressing was placed. Patients were treated
postoperatively by the TKR route. Epidural anaesthesia
was used for pain management throughout the first 24
hours. After the dressing was removed on the second
postoperative day, joint range of motion (ROM) was
initiated. Before the inflation of the tourniquet, patients
in group B received Tranexamic acid (250 mg of Inj.
Transamin).

After 24 hours, postoperative haemoglobin (Hb) tests
were performed on all patients. Through the suction
drain that was inserted following TKA, blood loss was
assessed after 24 hours.

The sample size was calculated using mean blood loss
at 24 hours, 861.7 £ 253.8 ml® in the nontranexamic
group and 719.0 + 244.4 ml® in the tranexamic group,
keeping the power of the test at 80% and confidence
interval at 95%, the calculated sample size was 96.

Data were analyzed using IBM SPSS 25. Mean and
SD was calculated for numerical data. Frequency and
percentages were calculated for categorical data.
Numerical data were assessed between both groups

using the Independent samples T-test and for categorical
data, the Chi-Square test was applied. The level of
significance was < 0.05.

3. Results

Total of Ninety-six patients presented for Total Knee
Replacement surgery. All the patients were distributed
into 2 groups. Patients in Group A did not receive
tranexamic acid and patients in Group B received
tranexamic acid. The mean age recorded in group A
63.79+6.60 (years) and the mean age in group B was
62.96+7.89 years.

Regarding, gender distribution male patients in Group
A 19 (39.6%) and Group B were 21 (43.8%), in group
A there were 29 (60.4%) females and in group B there
were 27 (56.2%) females. The mean BMI recorded in
group A was 27.15+1.39 kg/m? and the mean BMI in
group B was 26.86+1.80 kg/m?2. In our study, diabetic
patients for group A 7 (14.6%) and group B 4 (8.3%).
Hypertension was observed 12 (25%) in group A and in
group B 9 (18.8%). (Table 1).

Concerning the outcome parameters of our study, we
found a noteworthy variance in blood loss in both
groups. Group A patients had a total blood loss of
849.40+134.43 ml and group B patients had a total
blood loss of 743.52+135.77 ml. Regarding the
postoperative haemoglobin after 24 hours we saw a
significant increase in group B as compared to group A,
the mean score for postoperative haemoglobin in group
A was 8.81+1.05 and 10.15+0.93 for group B.

Regarding blood transfusion, we observed that 28.8%
of the patients in group A required blood transfusion,
and 5 (10.4%) patients required blood transfusion,
though the blood transfusion requirement in group B
was lower than in group A, the difference observed did
not show statistical significance. (Table 2).

5. Discussion

This study found that using TXA intraarticular during
primary TKA significantly lowered the blood loss and
the necessity for blood transfusions without raising the
risk of complications. The majority of blood transfusions
are required for orthopaedic surgery overall''. They
could make up as much as 10% of all transfusions,
according to estimates. A transfusion is necessary for
about 45% of patients undergoing major surgery because
of significant perioperative blood loss®.  Joint
replacement surgery accounts for 39% of these



JRMC Vol. 27 (Issue 2)

Journal of Rawalpindi Medical College

transfusions. Blood transfusion complications are
uncommon but can have serious effects on the patient.
Therefore, it is needed to decrease blood loss which
ultimately affects the need for transfusions. TXA
application appears to be a suitable course of action to
do this. TXA can lower the rate of bleeding during
orthopaedic surgeries, according to several research?®,

Table-1 Baseline characteristics.

Baseline Group A Group B
characteristics (Non-TXA) (TXA)
Age 63.79+6.60 62.96+7.89
Gender Male 19 (39.6%) 21 (43.8%)
Female 29 (60.4%) 27 (56.2%)

BMI 27.15+1.39 26.86+1.80
Diabetes 7 (14.6%) 4 (8.3%)
Hypertension 12 (25%) 9 (18.8%)

To establish the efficacy of TA in lowering blood loss
and the degree of transfusion in both unilateral and as
well as bilateral TKA. Another research'* showed in
2013, 148 patients underwent bilateral arthroplasty and
180 individuals underwent unilateral arthroplasty. Their
research revealed that TA reduced overall blood loss,
although the impact on blood transfusion rates may vary
depending on the kind of arthroplasty. Blood transfusion
rates decreased in individuals having bilateral
arthroplasty, but this was not seen in those having
unilateral arthroplasty. With 24 patients undergoing
unilateral TKA and 26 patients undergoing bilateral
TKA, Kakar et al.*® and Kim et al.** showed comparable
results. That study similarly came to the contrary finding
from Kim et al.**, who reported the rate of lower blood
transfusion among patients undertaking bilateral
surgery: TA decreased post-operative blood transfusions
in both groups. The dosage and application technique of
TA is further factors in its use to lessen bleeding.

Fifty patients who needed unilateral TKA were the
subject of the study by Roy et al.'®, which assessed the
effectiveness of intraarticular topic TA in minimizing
blood loss in contrast to the control group. Additionally,
a decrease in blood transfusions among TKA patients
who had received TA was observed. Haemoglobin level
declines were the metrics considered in this
investigation. In a randomized clinical trial with 99
patients, Pachauri et al.}” evaluated the effectiveness of

TA in postoperative TKA and found that haemoglobin
levels decreased significantly.

The mean postoperative haemoglobin level in this
trial indicated a negligible drop when using TA.
Contrarily, those who didn't take the medication had
large drops in serum haemoglobin levels and needed
blood transfusions. After a procedure with a high risk of
bleeding, maintaining haemoglobin levels has a
significant impact on reducing the need for blood
transfusions and related consequences.® This hypothesis
is supported by the research, which also highlights the
value of routine TA use in TKA procedures.*®

Tan J et al?. reported that hypertension, dyslipidemia,
cerebrovascular accident, obesity, diabetes mellitus, and
congestive heart failure, are the most frequent
comorbidities among patients referred for TKA. This
study supports these findings by demonstrating that, in
agreement with the rate of chronic infections among the
population above 60 years, hypertension is the most
common comorbid among the population, after diabetes
mellitus.

Table-2 Comparison of blood loss, haemoglobin, and
transfusion required between both groups.

Parameter Group A Group B P
S (Non-TXA) (TXA) value

Blood loss 849.40+13 743.52+13 0.00
(24 hours) 4.43 5.77 01

Postoperat 8.81+1.05 10.15+0.93 0.00
ive 01
haemoglobin
(24 hours)

Transfusi 10 (28.8%) 5 (10.4%) 0.16
on required

To arrive at a precise conclusion while deciding the
most  efficient  application  strategy,  various
investigations involving the comparison of various TA
application strategies need to be done. Recent research
has, however, repeatedly shown that TA lessens
bleeding and the requirement for blood transfusions after
TKA procedures.? 22

5. Conclusion

From our study, we conclude that Tranexamic acid
used intravenously during total knee arthroplasty
considerably lowers postoperative blood loss. The
Results of this study depict a decrease in total blood loss,
and a reduction in haemoglobin levels and blood
transfusion.
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