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Comparison of Perioperative Blood Loss with and without Tranexamic Acid in Hip
Arthroplasty
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ABSTRACT
Objective: To compare the perioperative blood loss in patients undergoing hip arthroplasty for femur neck
fractures with and without administering tranexamic acid before surgical incision.
Study Design: Comparative Interventional study.
Place and Duration of Study: The study was conducted at Orthopedic Department of Indus Hospital Karachi,
st
th
from 1 January to 30 June 2015.
Materials and Methods: After ethical committee approval, sixty patients, scheduled for hip arthroplasty were
included in this study. Patients were randomly allocated into two groups. Thirty patients in Group A (Tranexamic
acid) treated with tranexamic acid with 15mg/kg dose in 10 ml syringe and Group B were given an equal volume
of saline before surgery. In both groups, blood loss was calculated. The need for blood transfusion as well as the
amount of blood required was also noted. In both the groups, hematocrit was measured on 5th post-operative.
Results: A total of sixty patients (mean age 65.33±9.50 years), scheduled for hip arthroplasty, were included.
There were 26 (43.3%) male and 34 (56.7%) female patients. Patients were divided into two equal groups,
Group A (Tranexamic acid) and Group B (Normal Saline). Postoperative mean estimated blood loss was
significantly reduced in Group A than group B (203.8±141.81 vs. 281.6±130.31 p=0.031).
Conclusion: Tranexamic acid is a cost-effective and safe means of minimizing perioperative blood loss and
reduction in hemoglobin concentration in hip arthroplasty.
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Introduction
Hip fractures are devastating injuries that affect both
the health care system and society. Treatment
options for hip fractures are manipulation and closed
1
reduction of femoral neck fractures. Open reduction
is performed only when patient is not a good
candidate for hemiarthroplasty with a femoral head
prosthesis and when closed reduction is not
2
possible. Indications of hemiarthroplasty in intra
capsular femur neck fractures are when a fracture
cannot be satisfactorily reduced or fixed with
1
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stability. Complications that can arise from hip
surgeries include blood loss. It is essential to reduce
perioperative blood loss, to avoid transfusions, reopening and postoperative anemia that could lead to
congestive heart failure, delayed wound healing,
mobilization, and other complications.3,4 According
to one of the local study, among 416 knee
replacement surgeries, tranexamic acid was used in
162(74%) patients and was not used in 92(36%).
When it was used, only 26(16%) patients required
blood transfusion, but when it was not used,
35(39.1%) required transfusion (p<0.05).5
In a resource poor countries, different techniques
generally used to reduce the risk of perioperative
allogeneic blood transfusion in hip surgery such as
preoperative autologous blood donation, intra- and
postoperative red blood cell salvage, controlled
hypotension, normovolemic haemodilution, or
lowering the transfusion trigger are either not
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available, too time consuming or require expensive
6,7
device that are not available. Furthermore, the risk
of poor blood quality increases, especially if
postoperatively salvaged but untreated blood is
used. Tranexamic acid (TXA) is an antifibrinolytic that
inhibits conversion of plasminogen to plasmin, thus
preventing clot break-down. Since 1960s, TXA has
been used to control bleeding safely. TXA has been
shown to reduce bleeding and transfusion
requirements without increasing thromboembolic
complications and decreases overall mortality.8 This
study is design to compare mean blood loss with and
without Tranexamic acid (TA) in patients undergoing
hip Arthroplasty to prevent exposure of blood
transfusion related hazards to the patient.
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noted. In both the groups, hematocrit was again
measured on day 5. Protocol for iv fluids and pain
medications for these patients was standardized
with help from department of anesthesia.
Mean ± Standard deviation was calculated for age,
weight, Height, preoperative and post operative
Hb% and Hematocrit levels and outcome variable i.e.
postoperative Blood loss in both groups. Frequency
percentage was calculated for gender. Student TTest was applied to compare the postoperative mean
blood loss in both groups. Confounders was
controlled through stratification of age , weight, h ,
gender, preoperative and postoperative Hb % and
HCT levels, and determine their effects on outcome
variables.

Materials and Methods

Results

This comparative study was conducted at
Orthopedic Department of Indus Hospital Karachi
st
th
from 1 January to 30 June 2015. After ethical
committee approval, 60 patients (calculated by WHO
sample size calculator), of either gender between 4080 years of age group, undergoing hip arthroplasty
were included. Patients with known bleeding
disorder, ischemic heart disease and allergic to
tranexamic acid, were excluded. Patients who have
given informed consent to participate in the study
were randomized into one of the two study arms
before the start of surgery. The surgical team opened
the sealed envelopes provided by the Indus Hospital
Research Center's Clinical Research Unit (CRU) that
provides the study arm allocation. According to
SNOSE protocol i.e., envelopes were numbered
sequentially and sealed. Patients study identifier,
date and signature was mentioned on the front of
the envelope. The envelope contained carbon paper
which transfers the patient identifier, date and
signature to the treatment allocation paper inside.
Group A received Tranexamic acid (15 mg/kg) group
(in 10ml syringe) and Group B was also given an equal
volume of saline in a slow infusion 5 to 10 minutes
before surgery by resident not part of the study
team.
In both the groups, baseline characteristics such as
age, gender, pre-surgery Hb and hematocrit as well
weight and height were noted from the medical
records on a pre-coded questionnaire. Blood loss
was calculated and the need for blood transfusion as
well as the amount of blood required was also be

A total of 60 patients, scheduled for hip arthroplasty,
were randomly allocated into two groups. Thirty
patients in Group A received tranexamic acid (15
mg/kg) and Group B received equal volume of saline
in a slow infusion, 10 minutes before surgery. The
average age of the patients was 65.33±9.50 years.
Both groups were comparable for age, weight, height
and duration of fracture (Table 1).

There were 43.3% (26/60) male and 56.7% (34/60)
female.

Fig-1: Comparison of Mean Estimated Blood Loss
between groups
Mean and SD of estimated blood loss
Group A = 203.8±141.81 ml
Group B = 281.6±130.31 ml
Independent sample t-test=-2.215; P=0.031
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Pre and postoperative mean hemoglobin level was
not significant between groups. Preoperative
hematocrit was not significant between groups while
postoperative hematocrit was significant between
groups (Table 2).

Comparison of mean estimated blood loss between
groups is shown in (Fig 1), mean estimated blood loss
was significantly reduced in group A than group B
(203.8±141.81 vs. 281.6±130.31 p=0.031).
Stratification analysis was also performed and
observed that mean estimated blood loss was not
significant between group for below and equal to 60
years and 71 to 80 years of age groups patients.
Similarly mean blood loss was not significantly
different for both gender and duration of fracture
between groups.

Discussion
Tranexamic acid inhibits fibrinolysis, by blocking the
lysine binding sites of plasminogen, as plasminogen
binds to fibrin at this site that results in clot
breakdown. Tissue plasminogen activator is the
enzyme, responsible for plasminogen conversion to
active plasmin. Cole E et al; showed in multivariate
analysis, Tranexamic acid independently associated
with a reduction in multiorgan failure [odds ratio
(OR) = 0.27, confidence interval (CI): 0.10–0.73, P =
0.01] and was protective (OR = 0.16 CI: 0.03–0.86, P =
9
0.03) in shocked patients.
Kayupov et al compared oral and intravenous
tranexamic acid in terms of reduction of blood loss
and found that mean reduction of hemoglobin was
similar between oral and intravenous groups (3.67
g/dL compared with 3.53 g/dL; p = 0.0008,
equivalence). The mean blood loss was equivalent
between oral and intravenous administration (1,339
mL compared with 1,301 mL; p = 0.034,
equivalence).10 Yiting Lei MM et al compared
multiple doses of Intravenous tranexamic acid to
assess blood loss in total hip arthroplasty in 150
22
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patients and found that mean hidden blood loss,
total blood loss and maximum Hb drop were
significantly lower in group C (received 4 doses) at 3hours interval as compared to group B and group A
(received 3 and 2 doses respectively) and no patient
underwent blood transfusion during
hospitalization.11 According to Yi-ming Qi et al, metaanalysis showed significant differences with respect
to transfusion rate of allogeneic blood [risk ratio (RR)
= 0.66, 95% confidence interval (CI): 0.56 to 0.78, P =
0.003], intraoperative blood loss (MD = −76.63, 95%
CI: −139.55 to −13.71, P = 0.02), total blood loss
[mean difference (MD) = −273.00, 95% CI: −353.15 to
−192.84, P < 0.00001] postoperative blood loss (MD
= −125.29, 95% CI: −221.96 to −28.62, P = 0.01) and
postoperative hemoglobin (MD = 0.80, 95% CI: 0.38
to 1.22, P = 0.0002) in tranexamic acid group versus
placebo group.12 Yale A et al, in journal of
Arthroplasty showed strong evidence in support of
the use of TXA to reduce blood loss and risk of
13
transfusion after primary total hip arthroplasty.
Wenming Jiang and Liyong Shang, MB, a total of five
RCTs with 584 patients (TXA group = 289, control
group = 298) were included in the meta-analysis.
Based on the results, administration of TXA was
associated with a reduction in total blood loss, blood
loss in drainage, need for transfusion, length of
hospital stay, and occurrence of hematoma (P < .05).
Administration of TXA increased the hemoglobin
level at 3 days after surgery (P < .05).14 Huang et al
compared 3 groups, in respect to perioperative
blood loss, Hb level decline, requirement of
transfusion, IL-6 and CRP levels post-operatively.
Patients who received TXA, intravenously or
topically, without use of tourniquet had less blood
loss, less knee swelling and pain post-operatively,
low inflammatory biomarkers, and better
satisfaction than those patients who were treated
15
with a tourniquet. Recent study from Acta
Orthopaedica Belgica compared efficacy of
tranexamic acid in terms of route of administration
and showed that calculated blood loss was slightly
lower with topical TXA but the difference was not
statistically significant. Thus, topical TXA was found
as effective as IV and oral TXA in terms of reducing
perioperative blood loss in primary TKA and THA.16,17
Study from Journal of Medical Association Thai
showed that in patients who underwent unilateral
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cemented total knee arthroplasty, no difference was
found in postoperative Hb and Hct levels at 12 hours
between groups, the mean decreasing Hb and HCT in
the TXA group was significantly lower than in the
control group (p<0.001).18 Maitreyee Mukherjee et
al, compared the efficacy of tranexamic acid and
epsilon aminocaproic acid in reduction of
perioperative blood loss in femoral surgeries and
showed that blood loss intra-operatively was 323.28
± 45.282 ml in Group T and 411.67 ± 41.384 ml in
Group E (p < 0.001). Postoperative blood loss was
134.48 ± 42.476 ml in Group T and 130.00 ± 44.721
ml in Group E. Intra-operative blood transfusion was
0.10 ± .310 units in Group T and 0.33 ± .479 units in
Group E (p = 0.03).19 Digas G et al, did study on blood
loss following primary total knee arthroplasty (TKA)
and compared the efficacy of intravenous and topical
tranexamic acid (TXA) with the control group. The
mean blood loss in drain, in control, IV and intraarticular groups was 415 ± 24, 192 ± 21 and 121 ± 17
ml, respectively. About 23 % (IV) and 17 % (intraarticular) 43 % (control), required blood transfusion.
Preoperative Hb values reduced at 24 h by 2.80 ±
0.14, 2.24 ± 0.17 and 2.26 ± 0.18 mg/dl, respectively.
Median volume of blood in drain was less in group,
who received TXA (500.00mL) than in control group
(900.00mL) (p < 0.05) [95% CI (− 525.00) to (−
3 0 0 . 0 0 ) ] . T h e m e d i a n d ro p i n H b , 1 2 h
postoperatively was less in patients, who received
TXA (2.10 g/dL) than in control group (3.10 g/dL) (p <
0.05) [95% CI (− 1.60) to (− 0.60)].20 According to
study in Annals of Translation Medicine, multimodal
approaches to patient blood management in TKR
have proven some progress to enhance early patient
recovery including the control of the transfusion rate
and the postoperative blood loss. Intraarticular use
of TXA helps the surgeon in hemostasis control with
21
proven efficacy and safety. Gauden EB et al showed
efficacy of tranexamic acid in reducing blood loss in
hip fracture patients and found that TXA has the
potential to decrease transfusion rates by reducing
the blood loss in hip fractures, which helps in early
recovery and discharge of patients with hip fractures
22
every year. Several other studies by Lee and
Tengberg PT also showed the effect of TXA use on
postoperative transfusion rates and hemoglobin
(Hb) levels following hemiarthroplasty and found
that patients who received TXA had lower rate of
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transfusion (6% vs. 19%. p = 0.005) and less drop in
hemoglobin on first post-operative day (26% vs. 42%;
p = 0.014). One transfusion was prevented in every 8
p at i ent s , w h o re c ei ved t ra n exa m i c a c i d
prophylactically.23,24

Conclusion
Tranexamic acid is a cost-effective and safe means of
minimizing perioperative blood loss and reduction in
hemoglobin concentration in hip arthroplasty.
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