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Abstract
Purpose

To compare the hemostatic effect and risk of thrombosis between tranexamic acid and epsilon-
aminocaproic acid.

Methods

A retrospective study of 140 cases of joint replacement, including 93 cases in the tranexamic acid (TXA)
group and 47 cases in the epsilon-aminocaproic acid (EACA) group. TXA or EACA was injected
intravenously 30 minutes before surgery, and TXA or EACA was infused into the joint cavity after the
wound was closed. The drainage, blood loss and plasma albumin loss were observed after operation.

Results

The postoperative hemoglobin loss in the two groups was 19.1±11.4g/L, 20.3±13.6g/L, P>0.05. However,
the drainage volume of the TXA group was less than that of the EACA group, which were 103.3±92.1ml
and 117.4±120.9ml, respectively, P<0.05. The blood transfusion rate in the TXA group was higher than
that in the EACA group, 14% and 34%, respectively, P<0.05. The postoperative plasma albumin loss of the
two groups of patients was 7.4±8.0g/L and 7.3±5.5g/L respectively, P=0.05.

Conclusions

The hemostatic effect of TXA was slightly better than that of EACA, and the proportion of transfusion of
TXA was lower.

Level of Evidence: Level III

Introduction
For patients with moderate to severe degenerative knee or hip disease and osteoarthritis pain, knee/hip
replacement is a reliable surgical procedure, but perioperative bleeding is the main challenge for
surgeons. A number of previous studies have reported that the estimated blood loss was between 800
and 1800 ml[1,2]. Large blood loss in patients leads to swelling, hematoma formation, postoperative
stiffness, and may prolong drainage time, delay recovery, functional recovery, and discharge, and increase
medical costs. These characteristics increase the risk of postoperative periprosthetic joint infection,
transfusion-related acute lung injury, transfusion-related circulatory overload, hemolytic transfusion
reactions, delayed functional recovery, prolonged hospital stay, and even the risk of death[3].

TXA is a synthetic analogue of amino acid lysine that acts on lysine plasminogen by competitively
blocking lysine binding sites, resulting in inhibition of �brinolysis [4]. Previous meta-analyses have shown
that both topical and intravenous TXA were effective in reducing total blood loss in TJA patients. EACA is
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another anti-�brinolytic drug that is also used in surgery. Breda et al.[5] reported that local administration
of caproic acid after cardiac surgery reduces postoperative bleeding and the need for blood transfusion.

The objective of this study was to compare the effects of TXA and EACA in hip and knee replacement.

Materials And Methods
A retrospective study compared TXA versus EACA wound drainage and blood transfusion rates during hip
or knee replacement. All patients were given TXA injection 1g or EACA injection 1g intravenously 30
minutes before operation, and after suture the wound, the joint cavity was infused with TXA injection 2g
or EACA injection 2g. Hemoglobin and plasma albumin were reexamined on the �rst day after surgery.
The drainage tube was removed 24 hours after surgery and the drainage volume was recorded. Low
molecular weight heparin was given to prevent thrombosis 12 hours after operation. Patients who did not
use TXA or EACA, who did not place drainage, or who did not review hemoglobin and albumin on the �rst
postoperative day were excluded.

This retrospective study was approved by the Ethics Committee of the Third A�liated Hospital of
Chongqing Medical University.

The data collected include gender, age, drug use (TXA or EACA), drainage volume, preoperative and
postoperative hemoglobin and albumin, and blood transfusion volume, and thrombosis cases.

Statistical Analysis
The SPSS version 17.0 statistical package for Windows 10 was used for the statistical analysis. All
results were recorded in a computer database for subsequent cleaning and statistical analysis. An initial
description of the main characteristics was performed. For quantitative data, when appropriate, we
calculated mean and standard deviation (SD) and for categorical variables as frequencies and
percentages. Qualitative data such as gender and blood transfusion rate were subjected to chi-square
test. Quantitative data such as age, drainage volume, blood loss, plasma albumin, operation time, and
plasma albumin loss were performed using the Wilcoxon test. A p-value ≤0.05 was considered
statistically signi�cant.

Results
Among the patients who underwent hip and knee arthroplasty in our hospital from February 2019 to
March 2021, with 47 in the EACA group, 93 in the TXA group, 10 patients without drainage tube were
excluded, and 6 patients were excluded without rechecking hemoglobin and plasma albumin on the �rst
postoperative day, 6 patients were excluded without using TXA or EACA.. All operations were performed
by two surgeons.
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The average age of patients in the TXA group and the EACA group was 70.0 years and 71.1 years,
respectively(Table 1). The Wilcoxon test showed P>0.05, and there was no statistical difference in age
between the two groups. The female patients in TXA group accounted for 60.2%, and the female patients
in caproic acid group accounted for 70.2%. The Chi-square test showed that P>0.05, showing no
statistical signi�cance. Preoperative hemoglobin in the TXA group was slightly higher than that in the
EACA group, but the Wilcoxon test showed P>0.05, and there was no statistical difference between the
two groups. The preoperative plasma albumin of the TXA group was slightly higher than that of the EACA
group, but the Wilcoxon test showed P>0.05, there was no statistical difference between the two groups.

The postoperative drainage volume in the EACA group was more than that in the TXA group. The
Wilcoxon test showed P<0.05, which was statistically signi�cant(Table 2). The blood loss of the EACA
group was slightly more than that of the TXA group, but the Wilcoxon test showed P>0.05, which was not
statistically signi�cant. The operation time in the TXA group was slightly longer than that in the caproic
acid group, but the Wilcoxon test showed that the operation time in the two groups was not statistically
signi�cant (P>0.05). There were 13 patients in the TXA group who received intraoperative or
postoperative blood transfusion, and 16 patients in the caproic acid group who received blood
transfusion, accounting for 14% and 34%, respectively. Chi-square test of data in the two groups showed
P<0.05, which was statistically signi�cant. Thrombus was formed in 8 cases in TXA group and 4 cases in
caproic acid group. Chi-square test showed P>0.05 in both groups, showing no statistical signi�cance.

Discussion
Speci�cally, TXA prevents the formation of plasmin and its degradation of �brin by competitively binding
to plasminogen lysine receptor sites. In high doses, it can also have a protective effect on platelets. EACA
is a 6-aminocaproic acid, which also belongs to the anti�brinolytic drug of the lysine class. Thus, EACA is
believed to work by a similar mechanism to TXA.

Excessive intraoperative blood loss can easily lead to hypotension and other heart, lung and kidney
complications, and have a chain adverse effect on perioperative rehabilitation. Excessive bleeding in the
early postoperative period can lead to hematoma formation, swelling, stiffness and wound
complications, and affect the long-term e�cacy of joint replacement surgery. In addition, there are reports
that blood transfusion after joint replacement can cause acute lung injury, infection, immunosuppression,
and allergic reactions[6].

A review concluded that TXA does not increase the risk of death, myocardial infarction, cerebrovascular
accident, deep vein thrombosis, PE, or kidney damage6. Hobbs et al. retrospectively evaluated the effect
of EACA in primary THA and TKA [7]. They found that the hemoglobin loss was signi�cantly lower in the
EACA group (2.7 + 0.8 mg/dl) compared with the control group (no anti�brinolytic, 3.4 + 1.1 mg/dl) (P
<0.05). The incidence of blood transfusion in the EACA group (2.7%) was also signi�cantly lower than
that in the control group (25.4%) (P<0.05). Our study showed that the drainage volume, hemoglobin loss,
and age of patients in the TXA group were not statistically signi�cant compared with theEACA group, but
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the drainage volume and hemoglobin loss in theTXA group were still lower than those in the EACA group.
The age of transfusion patients in TXA group was older than in EACA group. The blood transfusion ratio
of the TXA group was signi�cantly lower than the EACA group, which was statistically signi�cant.
Therefore, we believed that the hemostatic effect of TXA was slightly better than EACA.

Postoperative deep vein thrombosis is a common complication of total knee arthroplasty and total hip
arthroplasty. DVT can develop into pulmonary embolism (PE), leading to death[8]. Theoretically, TXA and
EACA inhibit �brinolytic activity and may increase the risk of DVT. A stedt et al[9]. found that intravenous
TXA does not inhibit the �brinolytic activity of normal vein walls. A large number of studies have
con�rmed the safety of TXA and will not increase the incidence of DVT or PE[10,11].Our study showed
that there was no signi�cant increase in thrombus in the two groups of patients, and no PE occurred. No
allergic and other adverse reactions were observed during and after operation.In 2014, Poeran et al.
retrospectively analyzed the outcome data of 872,416 TKA or THA patients and found that after the use
of TXA, thromboembolic events and kidney damage did not increase[12]. Our study showed that there
was no signi�cant increase in thrombus in the two groups of patients, and no pulmonary embolism
occurred. No allergic and other adverse reactions were observed during and after operation.

Conclusions
The hemostatic effect of TXA was slightly better than that of EACA, and the proportion of transfusion of
TXA was lower. Rates of deep vein thrombosis were similar in both.
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Tables
Table 1 Preoperative observation index

  TXA EACA P

N 93 47  

Age (y), mean (SD) 70.0 11.9 71.1 10.7 0.182#

Female, n (%) 56 60.2% 33 70.2% 0.270*

Preoperative hemoglobin  mean(SD) 123.9 20.5 118.1 19.5 0.776#

Preoperative plasma protein, mean(SD) 39.0 4.45 38.1 4.25 0.611#

# Wilcoxon test.

* chi-square test

 

Table 2 Postoperative observation index
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  TXA EACA P

N 93 47  

Drainage,mean(SD) 103.3(92.1) 117.4(120.9) 0.001#

Preoperative and postoperative difference of hemoglobin,
mean(SD)

19.1(11.4) 20.3(13.6) 0.08#

Preoperative and postoperative difference of plasma
protein, mean(SD)

7.4(8.0) 7.3(5.5) 0.05#

Operation time (SD) 127.0(41.3) 113.9(44.8) 0.870#

Patients transfused, n (%) 13(14%) 16(34%) 0.008*

Transfusion age mean (SD) 79.1 9.7 77.8 7.8 0.552#

Thrombus n (%) 8 12.9% 4 10.6% 0.464*

# Wilcoxon test.

* chi-square test


