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Topical tranexamic acid reduces transfusion rates 
in simultaneous bilateral total knee arthroplasty: 
a retrospective case series

Background: Topical tranexamic acid (TA) has been reported to be effective in 
reducing postoperative bleeding and transfusions after TKA. The main objective of 
this study was to retrospectively assess the effectiveness and safety of topical TA 
administration in patients undergoing simultaneous bilateral TKA.

Methods: We conducted a retrospective chart review of consecutive cohorts of 
patients undergoing simultaneous bilateral TKA. We compared the patients who 
received TA with patients from a similar time frame who did not receive TA. For 
those who received TA, a topical concentration of 2 g per 30 mL of normal saline 
was used in each knee. Preoperative and postoperative hemoglobin, transfusions, 
length of stay (LOS) and postoperative complications were recorded for each patient 
until discharge. Outcome measures were analyzed using independent t test, χ2 test 
and logistic regression.

Results: We included 49 patients in our analysis: 25 who received TA and 24 who 
did not. There were no statistical differences in demographics between the groups. 
The rate of transfusion in the TA group was 4% compared with 67% in the non-TA 
group (p < 0.001). The net hemoglobin loss in the TA group was 4.1 g/dL versus 
6.2 g/dL in the non-TA group (p < 0.001). The use of TA was found to be associated 
with a greater than 99% reduced risk of receiving a transfusion (odds ratio 0.003, 
95% confidence interval < 0.001–0.072, p < 0.001). There were no thromboembolic 
events in patients who received TA, and there was 1 pulmonary embolus in the non-
TA group. Postoperative LOS was significantly reduced in the TA group (mean dif-
ference 1.1 d, p = 0.005).

Conclusion: Topical administration of TA in patients undergoing simultaneous 
bilateral TKA significantly reduced transfusions, blood loss and postoperative LOS, 
with no increased risk of thromboembolic events.

Contexte : Selon certains rapports, l’acide tranexamique (AT) topique réduirait effi-
cacement les saignements postopératoires et le recours aux transfusions après une 
intervention pour prothèse totale du genou. Le principal objectif de cette étude était 
d’évaluer de manière rétrospective l’efficacité et l’innocuité de l’AT topique chez des 
patients soumis à une intervention pour prothèse totale des 2 genoux.

Méthodes  : Nous avons procédé à une analyse rétrospective des dossiers de cohortes 
consécutives de patients soumis à une intervention pour prothèse totale des 2 genoux. 
Nous avons comparé les patients ayant reçu l’AT aux patients d’une période similaire qui 
n’ont pas reçu l’AT. Pour ceux qui ont reçu l’AT, la concentration topique de 2 g par 
30 mL de solution physiologique a été utilisée dans les 2 genoux. On a enregistré chez 
chaque patient les taux d’hémoglobine pré- et postopératoires, le nombre de transfusions, 
la durée du séjour hospitalier et les complications postopératoires jusqu’à leur congé. Les 
paramètres ont été analysés à l’aide du test t, du test du χ2 et de la régression logistique.

Résultats : Nous avons inclus 49 patients dans notre analyse : 25 ayant reçu l’AT et 
24 ne l’ayant pas reçu. Il n’y avait aucune différence statistique entre les groupes pour 
ce qui est des caractéristiques démographiques. Le taux de transfusions dans le groupe 
ayant reçu l’AT a été de 4 %, contre 67 % dans le groupe n’ayant pas reçu l’AT (p < 
0,001). La baisse nette de l’hémoglobine dans le groupe ayant reçu l’AT a été de 
4,1  g/dL, contre 6,2 g/dL dans le groupe n’ayant pas reçu l’AT (p < 0,001). 
L’utilisation de l’AT a été associée à une réduction de plus de 99 % du risque de 
transfusion (rapport des cotes 0,003, intervalle de confiance de 95 % < 0,001–0,072, 
p < 0,001). On n’a noté aucun incident thromboembolique chez les patients ayant reçu 
l’AT, et une embolie pulmonaire dans le groupe n’ayant pas reçu l’AT. La durée du 
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I n the United States, approximately 7% of 611 000 total 
knee arthroplasties (TKA) were simultaneous bilateral 
procedures.1 The potential advantages of simultaneous 

bilateral TKA include single anesthetic, reduced length of 
stay (LOS) in hospital, decreased rehabilitation time and 
decreased associated hospital costs.2 It is still debated 
whether the benefits outweigh a potential increase in mor-
bidity and mortality. There are several studies that suggest 
there is no difference in complication rates between simul-
taneous bilateral TKA compared with unilateral TKA.3–5 
However, in a meta-analysis by Restrepo and colleagues,6 
simultaneous bilateral TKA was reported to be associated 
with a 2-fold greater risk of serious cardiac complications, 
pulmonary complications and death than unilateral TKA.6 
In the largest data set comparing unilateral TKA with 
simultaneous bilateral TKA, Odum and colleagues7 
reported increased risk of both minor and major in-hospital 
complications and death in patients undergoing simultan-
eous bilateral TKA. Similarly, the systematic review by Fu 
and colleagues8 found that simultaneous bilateral TKA 
increased rates of cardiovascular incidents and venous 
thromboembolic events and increased the need for periop-
erative blood product transfusion.

Substantial blood loss and the need for subsequent blood 
transfusions are of potential concern in patients undergoing 
simultaneous bilateral TKA and may be one of the causes 
of increased complications. The average number of units of 
blood transfused in patients undergoing simultaneous bilat-
eral TKA has been found to be greater than the number 
transfused in those undergoing unilateral TKA.9,10 The 
increased duration of surgery, use of a thigh tourniquet 
associated with increased risk of localized fibrinolysis, and 
hypothermia are plausible explanations for greater blood 
loss with simultaneous bilateral TKA than unilateral TKA.2 
Thus, blood management in simultaneous bilateral TKA is 
often more challenging than in unilateral TKA. Recently, 
topical tranexamic acid (TA) has been reported to be an 
effective and inexpensive method to reduce postoperative 
bleeding after unilateral joint  replacement.11–19

The main objective for our study was to assess the 
effect iveness and safety of topical TA administration in 
patients undergoing simultaneous bilateral TKA based on 
objective clinical outcome measures.

Methods

We conducted a retrospective chart review to identify con-
secutive patients undergoing simultaneous bilateral TKA 

for primary osteoarthritis between Feb. 28, 2012, (when 
routine topical TA was introduced) and Apr. 8, 2014, at a 
single academic institution. A control group of patients 
undergoing simultaneous bilateral TKA without the use of 
TA between Sept. 4, 2008, and Jan. 31, 2012, was identi-
fied and used for the comparative analysis. We set the 
study end date for April 2014 to allow for at least 1 year of 
follow-up after surgery for all patients included in the 
study. We excluded patients with diagnoses other than 
osteoarthritis (e.g., trauma and rheumatoid arthritis). The 
research ethics board of the University Health Network, 
Toronto, Ont., Canada, approved our study.

All simultaneous bilateral TKAs were performed in a 
similar fashion by the senior author (J.R.D.). Thigh tour-
niquets were inflated before skin incision and deflated 
after skin closure. In all cases, TKA was completed on the 
first side before the contralateral side was begun. A 
medial parapatellar approach and cemented TKA com-
ponents were used in all patients. The patella was resur-
faced in select patients. Surgical drains were not used. 
Within the TA group, a solution of 2 g of TA dissolved 
in 30 mL of 0.9% normal saline was instilled in each 
wound after implantation of the final components, left for 
3 minutes and then removed with suction. The wound 
was not washed again thereafter and was then closed. 
Venous thromboembolism prophylaxis was given to all 
patients, consisting of 40 mg of enoxaparin administered 
subcutaneously for 10 days postoperatively starting on 
postoperative day 1.

We assessed clinical outcomes using objective meas-
ures. We identified participant characteristics of the case 
and control groups. Demographic data included age, sex 
and body mass index (BMI). Preoperative comorbidities 
that would affect either bleeding or thromboembolism as 
well as active use of anticoagulants was identified. Lab-
oratory values, including hemoglobin, international nor-
malized ratio (INR), activated partial thromboplastin 
time (aPTT) and platelet count, were obtained preopera-
tively and every day postoperatively and extracted from 
patient charts until the day of discharge. Additionally, the 
number of units of blood transfused; occurrence of med-
ical complications, such as deep venous thrombosis 
(DVT) and pulmonary embolism (PE); and total length 
of hospital stay (LOS) were identified. Guidelines for 
transfusion in our institution involved a conservative 
strategy in which blood was transfused on a postoperative 
hemoglobin level of less than 8 g/dL, or less than 10 g/dL 
if the patient experienced symptoms of anemia or organ 

séjour hospitalier postopératoire a été significativement plus brève dans le groupe 
ayant reçu l’AT (différence moyenne 1,1 j, p = 0,005).

Conclusion : L’administration topique d’AT chez des patients soumis à une interven-
tion pour prothèse totale des 2 genoux a significativement réduit le recours aux trans-
fusions et les pertes sanguines et a abrégé les séjours hospitaliers postopératoires, sans 
accroître le risque d’incidents thromboemboliques.
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dysfunction that may have been caused or exacerbated by 
anemia and not another cause. The primary outcome 
measures were postoperative transfusion rates and the 
difference between preoperative hemoglobin and the cor-
responding lowest postoperative value. Secondary out-
come measures included venous thromboembolic events 
and LOS.

Statistical analysis

Statistics were calculated between the TA group and the 
non-TA group. We used a paired t test to compare means 
between the groups. Transfusion rates between groups 
were compared using a χ2 test for categorical data. The 
effect of TA on the risk of transfusion, age, sex, BMI, pre-
operative hemoglobin and preoperative platelet count was 
calculated using logistic regression analysis. We calculated 
odds ratios (OR), 95% confidence intervals (CI) and 
2-tailed p values, with the type 1 error rate (α) set at 0.05. 
We conducted all analyses using SAS software version 9.1 
for UNIX (SAS Institute).

Results

A total of 49 patients undergoing simultaneous bilateral 
TKA were identified. Twenty-four patients underwent 
simultaneous bilateral TKA without TA and 25 patients 
underwent the same procedure with routine use of TA. 

All cases were consecutive and performed for primary 
knee osteoarthritis.

There were no significant differences in preoperative age, 
sex, BMI, INR, aPTT, or platelet count between the groups, 
except the preoperative hemoglobin was higher in the non-
TA group than the TA group (14.4 g/dL v. 13.7 g/dL, p = 
0.041; Table 1). No patients reported anti coagulant use, his-
tory of bleeding, or thrombotic risk  factors.

The rate of transfusion in the TA group was 4.0% com-
pared with 66.7% in the non-TA group (p < 0.001). The 
use of topical TA in simultaneous bilateral TKA resulted in 
greater postoperative hemoglobin levels (9.61 ± 1.48 g/dL 
v. 8.16 ± 1.43 g/dL, p < 0.001), reduced net hemoglobin 
loss (4.1 ± 0.93 g/dL v. 6.24 ± 1.25 g/dL, p < 0.001) and sig-
nificantly reduced LOS (3.3 ± 0.8 d v. 4.4 ± 1.6 d, p = 0.005; 
Table 2).

Logistic regression analysis revealed that the adminis-
tration of TA in patients undergoing simultaneous bilateral 
TKA was associated with a greater than 99% reduced risk 
of having a transfusion postoperatively (OR 0.003, 95% CI 
< 0.001–0.072, p < 0.001).

There were no thromboembolic events in the TA 
group and 1 PE in the non-TA group. None of the 
patients had clinical evidence for DVT, infection or 
wound  complications.

discussion

In the present study, topical administration of TA in 
patients undergoing simultaneous bilateral TKA com-
pared with controls significantly reduced transfusion 
requirements, blood loss and postoperative LOS, with no 
increased risk of thromboembolic events.

A recent study by Hegde and colleagues20 investigated 
the use of topical TA in patients undergoing simultan-
eous bilateral TKA. The authors conducted a prospective 
study comparing postoperative blood loss and blood 
requirement after simultaneous bilateral computer-
assisted TKA in 3 groups with administration of 10 mL 
of 0.9% normal saline intravenously alone, 10 mL of 
intravenous (IV) TA alone, and 1 g of intra-articular TA 
alone in each knee. According to their results, there was a 
61% reduction in postoperative blood loss and an 88% 
reduction in postoperative blood requirement in the 
intra-articular TA group compared with the control 
group. The authors reported no DVT, PE, infection or 
wound complications in the intra-articular TA group.20 
Our study found similar results with the use of a solution 
of 2 g of TA dissolved in 30 mL of 0.9% normal saline in 
each wound after implantation of the final components. 
Our findings are consistent with the meta-analysis litera-
ture showing that higher doses of topical TA had a 
greater effect on the reduction of blood loss and transfu-
sion rate.21,22 Our rate of transfusion in the TA group was 
4.0% compared with 66.7% in the non-TA group, and 

Table 1. Demographic and preoperative clinical characteristics 
of the study sample

Group; mean ± SD or %

Characteristic Non-TA (n = 24) TA (n = 25) p value

Age, yr 63.6 ± 9.6 62.3 ± 8.7 0.60

Female sex 45.8 46.2 0.98

BMI 30.5 ± 5.7 28.4 ± 5.7 0.20

INR 0.97 ± 0.06 0.97 ± 0.07 0.84

aPTT, s 29.1 ± 1.8 29.0 ± 1.8 0.87

Platelet count, 
×109/L

245.7 ± 35.9 263.3 ± 46.8 0.14

Hemoglobin, g/dL 14.4 ± 1.25 13.7 ± 1.08 0.041

aPTT = activated partial thromboplastin time; INR = international normalized ratio; SD = 
standard deviation; TA = tranexamic acid.

Table 2. Postoperative outcomes

Group; mean ± SD or no. (%)

Outcome Non-TA (n = 24) TA (n = 25) p value

No. of patients transfused 16 (66.7) 1 (4.0) < 0.001

No. of units transfused 28 1

Postoperative 
hemoglobin, g/dL

8.16 ± 1.43 9.61 ± 1.48 < 0.001

Hemoglobin loss, g/dL 6.24 ± 1.25 4.10 ± 0.93 < 0.001

LOS, d 4.4 ± 1.6 3.3 ± 0.8 0.005

LOS = length of stay; TA = tranexamic acid.
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administration of TA in patients undergoing simultan-
eous bilateral TKA resulted in a more than 99% reduced 
odds of requiring a transfusion postoperatively.

A significant finding in our study was that the routine 
use of topical TA significantly decreased postoperative 
LOS, with a mean difference of 1.1 days. Husted and col-
leagues23 previously reported that a blood transfusion is the 
main predictor of increased LOS after TKA, even extend-
ing mean LOS 3-fold.23

Topical tranexamic acid is contraindicated in patients 
with history of DVT or PE, intrinsic risk for thrombosis 
or thromboembolism, acute renal failure, subarachnoid 
hemorrhage, history of seizures, hypersensitivity and 
allergy to TA.24 Owing to the possible risk of increased 
thrombosis using TA, numerous studies have excluded 
patients with a history of thromboembolism. However, 
this potential risk has not been shown in randomized 
controlled trials (RCTs) using TA. In a prospective, 
  double-blinded RCT, Wong and colleagues17 compared 
1.5 g and 3.0 g doses of topical TA to an equal volume of 
normal saline in 99 patients undergoing unilateral, 
cemented primary TKA. In their study, 35 patients 
received normal saline, 31 patients received 1.5 g of top-
ical TA, and 33  patients received 3.0 g of topical TA. 
Topical TA was applied to the wound after all compon-
ents were cemented into place and left for 5 minutes. 
Both doses of topical TA resulted in a significant 
decrease in blood loss and transfusion requirements, with 
minimal systemic absorption and no increase in venous 
thromboembolic events.17 In another prospective, 
 double-blinded, RCT, Alshryda and colleagues15 com-
pared topical TA to normal saline in 157 patients under-
going unilateral, cemented primary TKA. In their study, 
78 patients received normal saline and 79  patients 
received 1 g of topical TA. The topical TA group had a 
higher postoperative hemoglobin level and a significant 
reduction in the transfusion rate, with an absolute risk 
reduction of 15.4% in the TA group. There were no dif-
ferences in the incidence of DVT between the normal 
saline and TA groups.15

Topical TA can be a viable alternative in patients with 
contraindications to IV TA, such as increased risk of 
thromboembolism or acute renal failure. One of the 
advantages of topical TA is the minimal systemic absorp-
tion. Wong and colleagues17 reported that plasma levels 
of topical TA were approximately 70% lower than an 
equivalent dose of IV TA. The mean plasma levels after 
application of low (1.5 g) and high (3.0 g) doses of topical 
TA were 4.5 mg/L and 8.5 mg/L, respectively, whereas 
the plasma level 1 hour after administration of 10 mg/kg 
of IV TA was 18 mg/L.17,25 Two recent meta-analyses 
showed that topical TA was safe, with no increase in 
DVT or PE.21,22 Of the patients included in our study, 
there were no thromboembolic events in the topical TA 
group and 1 PE in the non-TA group.

Limitations

Owing to the nature of the study design, there were some 
associated limitations. The retrospective design of the 
study made it difficult to control perioperative variables, 
such as demographic characteristics and comorbidities. 
Additionally, the study involved a relatively small sample 
size given the rare incidence of bilateral TKA cases. A 
power analysis was not performed.

Additionally, as this was based on patient population at 
a single institution, the results may not be generalizable to 
an entire population. However, considering the results of 
the study were based on consecutive patients at a single 
institution and TKA performed by a single surgeon, there 
was less variability in the care provided to patients, provid-
ing more consistent results.

conclusion

Topical administration of TA in patients undergoing 
simultaneous bilateral TKA compared with controls 
showed significantly reduced transfusion requirements, 
blood loss and postoperative LOS, with no increased risk 
of thromboembolic events. Topical TA should be con-
sidered for routine use in patients undergoing simultan-
eous bilateral TKA to decrease blood loss. Approving and 
extending the indications for the use of TA in simultaneous 
bilateral TKA would be a useful measure to reduce blood 
loss and transfusion rates.
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