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Abstract Objective Tranexamic acid (TXA) is an antifibrinolytic that is widely used for
decreasing blood loss and blood transfusion rates in total hip arthroplasty. However,
there is limited evidence of topical TXA usage in hip hemiarthroplasty for femoral neck
fractures. The present study aimed to evaluate the effects of topical TXA on blood loss
and on blood transfusions in femoral neck fracture patients who underwent cemented
bipolar hemiarthroplasty.
Methods Twenty-six patients with femoral neck fractures who were scheduled for
bipolar cemented arthroplasty were randomized into two groups. The first group of 12
patients received topical TXA during their operation, whereas 14 patients in the second
group received a placebo. Hematocrit was measured at 6 and 24 hours postoperatively.
Blood transfusions and postoperative complications were also recorded.
Results Total blood loss was not different between the TXA group and the control
group (TXA group: 459.48� 456.32ml, and control group: 732.98�474.02ml;
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Introduction

Tranexamic acid (TXA) is an antifibrinolytic that is widely
used for decreasing blood loss and blood transfusion rates in
total joint arthroplasty.1,2 There are many routes for the
administration of TXA, such as oral, intravenous, topical, and
combined usage.3,4 In a meta-analysis comparing topical,
intravenous, and oral TXA formulation, it was found that any
form of TXA could reduce blood loss and the risk of transfu-
sion compared with a placebo. Furthermore, there was not
clearly superior blood-sparing properties of each one above
any other.5However, therewas onemeta-analysis that found
that topical TXA presented the lowest relative risk ratio
compared with other routes. Additionally, the study sug-

gested using topical TXA alone in patients with higher risks
of thrombosis for the best safety profile.6 Topical TXA
administration was conducted via applying TXA into the
surgical site, placed during the operation, as well as by being
injected into the drain tube afterwound closure. Thismethod
could produce high, therapeutic concentrations at the site of
bleeding, with minimal systemic absorption.7

Even though there is substantial evidence supporting the
use of topical TXA in total hip arthroplasty,8 there are limited
evidences of topical TXAusage inhiphemiarthroplasty;which
is different from total hip replacement regarding blood loss
andoperative time.9 In addition, there is onlya limitednumber
of studies that focus on TXA usage in hip replacement for

p¼0.14). However, there were no patients within the TXA group who required a blood
transfusion, while there were 4 patients in the control group who received allogenic
blood transfusions (p¼ 0.044). There were no postoperative complications, such as
wound complication, venous thromboembolism, or cardiovascular complications
within either group.
Conclusion Topical TXA could not decrease total blood loss but was able to reduce
transfusion rates in patients who underwent cemented bipolar hip hemiarthroplasty in
femoral neck fractures. Further studies in doses of topical TXA in a larger sample size
would be beneficial.
Level of Evidence II.

Resumo Objetivo O ácido tranexâmico (TXA) é um antifibrinolítico amplamente utilizado para
diminuir as taxas de perda de sangue e de transfusão de sangue na artroplastia total do
quadril. No entanto, há evidências limitadas de uso tópico de TXA na hemiartroplastia
do quadril para fraturas no pescoço femoral. O presente estudo teve como objetivo
avaliar os efeitos do TXA tópico na perda de sangue e transfusões de sangue em
pacientes com fratura femoral que foram submetidos a hemiartroplastia bipolar
cimentada.
Métodos Vinte e seis pacientes com fraturas no pescoço femoral e programados para
artroplastia cimentada bipolar foram randomizados em dois grupos. O primeiro grupo
de 12 pacientes recebeu TXA tópico durante a operação; no segundo grupo, 14
pacientes receberam placebo. O hematócrito foi medido às 6 e 24 horas no pós-
operatório. Também foram registradas transfusões de sangue e complicações pós-
operatórias.
Resultados A perda total de sangue não foi diferente entre o grupo TXA e o grupo
controle (grupo TXA: 459,48�456,32ml; e grupo controle: 732,98�474,02ml;
p¼0,14). No entanto, não houve pacientes dentro do grupo TXA que necessitaram
de transfusão de sangue, enquanto 4 pacientes no grupo controle fizeram transfusões
de sangue halogênicas (p¼0,044). Não houve complicações pós-operatórias, tais
como complicação da ferida, tromboembolismo venoso ou complicações cardiovas-
culares dentro de qualquer grupo.
Conclusão O TXA tópico não conseguiu diminuir a perda total de sangue, mas foi
capaz de reduzir as taxas de transfusão, em pacientes submetidos a hemiartroplastia de
quadril bipolar cimentada em fraturas no pescoço femoral. Outros estudos com doses
de TXA tópico em um tamanho amostral maior seriam benéficos.
Nível de Evidência II.
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femoral neck fractures, which also have different character-
istics compared with elective hip arthroplasty from other
causes.10 There is a retrospective study that shows that
patients who received topical TXA in cementless hip hemi-
arthroplasty had a reduction of estimated blood loss, of
vacuum tube drainage, and of total transfusion volume,
when comparing with patients who did not receive TXA.11

Hence, our study aimed to evaluate the effect of topical
TXAon blood loss and blood transfusions in patientswith hip
fracture undergoing cemented bipolar hemiarthroplasty.We
hypothesize that topical TXA could reduce total blood loss
compared with a placebo.

Material and Methods

The present study was a prospective randomized control
trial in parallel-group, two-arm clinical trial, with an alloca-
tion ratio of 1:1. The present study was conducted at a
tertiary care hospital from June 1, 2017, to December 31,
2019. The procedures in the present studywere performed in
compliance with the Declaration of Helsinki guidelines re-
garding ethical principles for medical research involving
human subjects.12 The present study was approved by the
local ethics committee and institutional review board. All
individual participants included in the study signed an
informed consent form.

Twenty-nine patients>60 years old with femoral neck
fractures who were scheduled for bipolar cemented arthro-
plasty were approached for possible inclusion in the present
study. The exclusion criteria were: patients who had previ-
ous hip surgery, pathological fractures, patients who were
allergic toTXA, history of venous thromboembolism, history
of coagulation disorder, and history of hip infection. Three
patients were excluded from the study because one patient
had pathological fractures and two patients declined to
participate in the study. Finally, 26 patients were enrolled
in the study (►Fig. 1).

All patients were randomized into two groups: the TXA
group or the placebo group. All patients underwent
cemented bipolar hip hemiarthroplasty within the appro-
priate time frame for their medical condition (mean
3.17�2.61 days after hospitalization), with the same surgi-
cal techniques and instruments being used in both groups;
the operations were performed via the posterior approach.
The cement plug was placed in the intramedullary canal at a
position 1 cmdistal to the femoral stem and, afterwards, TXA
was applied. In the TXA group, 1 g of TXA solution (20ml)
was applied into the femoral canal and the surgicalfield, then
all of the TXA solution was sucked out after 5minutes, upon
which the femoral stem and head were then placed. Follow-
ing wound closure, 1 g of TXA solution (20ml) was injected
though the surgical field via the vacuum drain tube. The
vacuum drain tube was then clamped for 30minutes before
being released. In the control group, the same volume of 0.9%
normal saline was applied, instead of TXA, with the same
steps being performed as those in the patients in the TXA
group. All patientswere submitted to the samepostoperative
care protocol. Aspirin (300mg tablets) was prescribed the
day after surgery for venous thromboembolism prophylaxis.
The patients were allowed to ambulate with a supportive
device on the day after surgery. Hematocrit were recorded at
6 and 24hours postoperatively. The patients received blood
transfusions if their hematocrit was<25%. Total blood loss
was calculated according to themethod described by Camar-
asa et al., with hematocrit measured before the operation
and 24hours postoperatively.

Block-of-four randomization was performed by comput-
er-generated random numbers, to randomize the patients
into the two groups. Sealed, opaque envelopes were used to
allocate the patients and were opened in the morning of the
operative day by a pharmacist in the inpatient hospital
pharmacy, who also prepared the solution for application in
the operative field. All 26 patients were allocated into 2
groups, with 12 patients in the TXA group and 14 patients
in the control group. Both patients and surgeons were
blinded from the group of patients and from the containers
both of TXA and placebos, which were identical in
appearance.

Results

Baseline demographic data were not different between
groups in terms of age, gender, weight, height, body mass
index (BMI), prothrombin time, preoperative hematocrit,
intraoperative blood loss, and operative time (►Table 1).

Total blood loss was not different between the TXA group
and the control group. (TXA group: 459.48�456.32ml, and
control group: 732.98�474.02ml; p¼0.14). There were no
patients in the TXA group who required blood transfusions,
while there were 4 patients in the control group who
received allogenic blood transfusions (p¼0.044). There
was no difference in the postoperative hospital stay between
the two groups (TXA group: 4.25�1.29 days, and control
group: 4.71�1.27 days; p¼0.364). Within both groups,
there were no postoperative complications such as woundFig. 1 Flow study diagram.
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complication, venous thromboembolism, or cardiovascular
complications.

Discussion

Tranexamic acid is safe and effective for reducing blood loss
and blood transfusions in hip arthroplasty.14–16 There was
a report that administration of intravenous TXA could
reduce the mean incidence of transfusions and had a
tendency to decrease transfusion rates, compared with a
placebo, in patients undergoing hip arthroplasty for acute
femoral neck fractures.10 However, there is limited evi-
dence of topical TXA usage in bipolar hip hemiarthroplasty
in femoral neck fractures. Therefore, the authors conducted
the present study to evaluate the effect of topical TXA in
femoral neck fracture patients who underwent cemented
bipolar hip hemiarthroplasty. We found that topical TXA
did not reduce total blood loss or hospital stay. However,
we found that topical TXA could reduce the blood transfu-
sion rate.

The present study had several limitations. First, al-
though there was only a small number of participants,
the findings of the present study will be useful in organiz-
ing a future study with adequate power to validate our
findings. Second, the present study evaluated only
24 hours postoperatively, a period that might be too short
compared with that of other studies. However, the authors
believe that most postoperative bleeding occurred within
24 hours, postoperatively. Thus, further studies with more
participants and with a longer duration for data collection
would be beneficial.

Our results demonstrated that total blood loss was not
different between groups. This contradicted the results of
previous studies. Yue et al.17 reported a randomized double-
blind controlled trial evaluating the effects of a high dose of
3 g topical TXA in total hip arthroplasty, comparing this with
a placebo. This study found that topical TXA significantly
reduced total blood loss when comparing with the control
group. In addition, Kwak et al.11 performed a case-control

study in patients undergoing cementless bipolar hemiar-
throplasty for femoral neck fractures who received topical
TXA compared with patients who did not receive topical
TXA. This study also demonstrated that patients in the TXA
group had lower blood loss.

In our study, the transfusion rate was lower in the TXA
group comparedwith the control group. Similarly, a random-
ized study by Tavares Sánchez-Monge et al.,18 comparing
topical TXA and a placebo in 119 patients with total hip
arthroplasty, reported lower percentages of transfused
patients (35.9 versus 19.3%). There was also a randomized
double-blind controlled trial that found that topical applica-
tion of TXA in primary total hip arthroplasty reduced trans-
fusions from 22.4 to 5.7% compared with a placebo.17

Moreover, a case-control study also found that patients
undergoing hemiarthroplasty for femoral neck fractures
who received topical TXA had lower transfusion rates cou-
pledwith a lower, total blood transfusion volume than that of
the control group.

The present study found that topical TXA did not in-
crease postoperative complications, nor did it reduce hos-
pital stay. Previous studies on topical TXA in total hip
arthroplasty and hip hemiarthroplasty had the same
results.11,17,19 Liu et al.19 reported a retrospective study
in femoral neck fracture patients undergoing hemi hip
replacement receiving intraarticular TXA compared with a
control group, and their results showed no deep venous
thrombosis or pulmonary embolism in either group; addi-
tionally, the hospital stay was not different between groups.
Another study, by Kang et al.,20 also demonstrated that 80
patients who had undergone primary, total hip arthro-
plasty, or bipolar hip hemiarthroplasty and received topical
TXA had no complications such as infection, deep vein
thrombosis, or cardiovascular diseases.

Conclusions

Topical TXA could not reduce total blood loss nor hospital
stay but was able to decrease the transfusion rate without

Table 1 Demographic data

Characteristic TXA group
n¼ 12

Control group
n¼ 14

p-value

Age (years old) 81.67� 5.76� 80.57�8.23� 0.703

Gender (male: female) 3:9 6:8 0.34

Weight (kg) 54.08� 8.63� 57.64�10.57� 0.361

Height (cm) 158.08� 7.68� 161.5�5.42� 0.197

BMI (kg/m2) 21.55� 2.45� 22.02�3.5� 0.706

Prothrombin time (sec) 11.89� 1.1 12.34�0.54 0.186

Preoperative hematocrit (%) 33.67� 3.97 35.11�4 0.367

Intraoperative blood loss (ml) 243.33� 110.32 242.86�110.69 0.991

Operative time (min) 160� 18.34 161.07�28.8 0.913

Abbreviation: BMI, body mass index.
�Mean values with standard deviations.
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increasing wound and thromboembolic complications in
patients undergoing cemented bipolar hip hemiarthro-
plasty for femoral neck fractures. Further studies on doses
of topical TXA or on the efficacy of topical TXA, comparing
other TXA routes in a larger sample size, would be
beneficial.

Public Trials Registry
Thai Clinical Trials Registry (http://www.clinicaltrials.in.
th): TCTR20201224005
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