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ABSTRACT:

Back ground: In this Randomized Controlled Trials clinical
study, we report results of the effect of tranexamic acid intravenous
administration and local injection on transfusion rate and
perioperative blood loss in primary total hip replacement.

Aim of the Study: The aim of this study is to evaluate the effect of
tranexamic acid intravenous administration and local injection on
transfusion rate and perioperative blood loss in primary total hip
replacement

Patients and methods: The study will include 30 patients in each
of the 2 groups.

Group (1) Including 30 cases (control group).

Group (2) Including 30 cases managed by L.V and local TXA
injection. We compare between both group as regard transfusion rate
and perioperative blood loss.

Results: Patients in the TXA group had significantly higher
postoperative hemoglobin (10.34 vs 9.78 g/dl, P<0.102), lower
hemoglobin changes (1.88 vs 2.52 g/dl, p<0.001). higher
postoperative hematocrit (34.37 vs 31.46 L/L, P<0.009), lower
hematocrit changes (6.17 vs 7.36 L/L, p<0.001), lower total blood
loss (906 vs 1208 ml, P<0.001), lower transfusion rate (6.7 %vs
26.7%, P<0.038), no statistically significant difference between 2
groups regarding demographic data (weight and sex), There was no
difference among the 2 groups regarding to the rates of deep vein
thrombosis. No patients had thromboembolic complications.

Conclusion: In the present study, I. Vcombined with topical
administration of TXA significantly reduced postoperative blood loss
in patients having a primary unilateral THA. The calculated blood
loss was 25% lower in patients who were managed with TXA as
compared with the placebo, with a mean difference of approximately
300 ml. Patients in the TXA group had significantly higher
postoperative hemoglobin than placebo patient higher postoperative
hematocrit lower transfusion rate decreased about 20 %.

Keywords: Total hip arthroplasty, tranexamic acid, intravenous,
blood loss;

INTRODUCTION:

blood loss, allogenic blood transfusions are
still necessary. It has been well documented

Total hip arthroplasty (THA) can
produce significant blood loss necessitating
a transfusion. While numerous protocols
have been utilized in order to minimize

that these transfusions are not without
substantial side effects in some patients.
Patients may experience a transfusion
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reaction, volume overload, prolonged
convalescence, and a risk of disease
transmission®.  Furthermore, transfusions

significantly increase costs®.

Reducing blood loss and the need for
blood transfusions surrounding orthopedic
surgery remains a major concern among
clinicians during the perioperative period®,

Many interventions  have  been
developed over the past decade to achieve
this goal including hypotensive anesthesia
and various blood salvage technique. In
addition, pharmacologic approaches have
become more popular in recent years.
Tranexamic acid has seen a renaissance
among patient requiring orthopedic surgery,
with numerous populations showing clinical
efficacy and cost effectiveness®.

In recent years, there have been several
studies on the effectiveness of tranexamic
acid (TXA), a fibrinolytic inhibitor, for
reducing intraoperative and postoperative
blood loss in THA®H),

AIM OF THE STUDY:

The aim of this study is to evaluate the
effect of tranexamic acid intravenous
administration and local injection on
transfusion rate and perioperative blood loss
in primary total hip replacement.

PATIENTS AND METHODS:

It is aRandomized controlled trials
clinical study, where 60 patients will be
conducted for primary THR. Ethical
approval was obtained prior to the initiation
of the study. All operations were done in
Ain Shams University hospitals by first
author and followed up in the period
between 2016 and 2019.

Patient divided in tow groups first group
(control group) 30 cases, second group
(study group) 30cases will managed by 1.V
and local TXA injection.
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Preoperative  considerations:  The
baseline level of Hb>10 mg/dl, hematocrit,
prothrombin percentage activity (PT), active
partial thromboplastin time (APTT), and
platelet count will be measured in all
participants preoperatively.

Operative Technique: The arthro-
plasties will be done under spinal or general
anesthesia after patient discussion with the
anesthesia team.

The tranexamic acid will  be
administered as one gram infusion within
one hour of incision time, simultaneous to
the  administration  of  prophylactic
antibiotics, as its onset of action 5-15 min.,
its duration about 3 hr. Another 1 gm of
TXA diluted in 100 ml normal saline applied
locally at time of wound closure, the drain
was clamped for 2 h and then released. The
actual blood loss (ABL) will be calculated
using modification of the Gross formula .

Postoperative care: Starting
antibiotics. For DVT prophylaxis all patients
will be maintained on four weeks of a low-
molecular-weight  heparin  administered
subcutaneously once daily. Monitor for post-
procedure complications. Patients given
post-procedure instructions, precautions, and
emergency contact information.  Post
procedure analgesic prescription.

Follow-up: Patients will be followed as
outpatients at time of stitches removal
postoperatively at which time physical
examination and clinical suspicion will be
used for DVT screening.

RESULTS:

Patients in the TXA group had
significantly higher postoperative hemo-
globin (10.34 vs 9.78 g/dl, P<0.102), lower
hemoglobin changes (1.88 vs 2.52 g/dlI,
p<0.001). higher postoperative hematocrit
(34.37 vs 3146 L/L, P<0.009), lower
hematocrit changes (6.17 vs 7.36 LJ/L,
p<0.001), lower total blood loss (906 vs




1208 ml, P<0.001), lower transfusion rate
(6.7 %vs 26.7%, P<0.038), no statistically
significant difference between 2 groups
regarding demographic data (weight and
sex), There was no difference among the 2
groups regarding to the rates of deep vein
thrombosis. No patients had thrombo-
embolic complications.

Statistical analysis:

Recorded data were analyzed using the
statistical package for social sciences,
version 20.0 (SPSS Inc., Chicago, Illinois,
USA). Quantitative data were expressed as
meanz standard deviation (SD). Qualitative
data were expressed as frequency and
percentage.

The following tests were done:

» [ndependent-samples t-test of signify-
cance was used when comparing
between two means.

= Chi-square (x?) test of significance was
used in order to compare proportions
between qualitative parameters.

= The confidence interval was set to 95%
and the margin of error accepted was set
to 5%. So, the p-value was considered
significant as the following:

= Probability (P-value)

e P-value <0.05 was considered

significant.

e P-value <0.001 was considered as
highly significant.

e P-value >0.05 was considered

insignificant.

The results of the present study are
demonstrated in the following tables and
diagrams.

Table (1): Comparison between groups according to demographic data.

Demographic data Group I: Control Group Il: TXA t/x2# p-value
(n=30) (n=30)

Sex
Female 18 (60%) 16 (53.3%) 0.000# 1.000
Male 12 (40%) 14 (46.7%)

Weight
Mean+SD 83.234+12.16 79.07+10.70 1.986 0.164
Range 64 104 63 102

t-Independent Sample t-test; #x%: Chi-square test

p-value >0.05 NS

This table shows no statistically significant difference between groups according to

demographic data.

B Group |: Control

W Group Il: TXA

55%
50%
45%
40%

Female

Male

Diagram (1): Bar chart between groups according to sex.

565




El-Zaher Hassan El-Zaher, et al.,

100

50

Weight

0 - T
Group I: Control

Group Il: TXA

Diagram (2): Bar chart between groups according to weight.

Table (2): Comparison between groups according to Hb.

Group I: Control Group II: TXA

Hb. 81 —30) (5230) t-test p-value
Preoperative
Mean+SD 12.30+1.43 12.21+1.16 0.071 0.790
Range 10.2_16.8 10.2_14.8
Postoperative
Mean+SD 9.78+1.43 10.34+1.13 2.764 0.102
Range 7.9 14 7.9 12.8
Difference
Mean+SD -2.52+0.73 -1.88+0.49 16.110 <0.001**
Range -4.4 -1.5 -35 -1.11

t-Independent Sample t-test;

according to difference of Hb.

Table (3): Comparison between groups according to Hct.

Mean of Hb.

H Group |: Control

B Group II: TXA

Preoperative Postoperative Difference

Diagram (3): Bar chart between groups according to Hb.

p-value >0.05 NS; **p-value <0.001 HS
This table shows statistically significant decrease mean of group | compared to group Il

Group I: Control Group II: TXA

Hct. (n=30) (n=30) t-test p-value
Preoperative
Mean+SD 38.83+£3.74 40.53+4.98
Range 32.5 50.2 33 519 2.253 0.139
Postoperative
Mean+SD 31.46+3.62 34.37+4.61 .
Range 24.9 42.2 27.4 44 7355 0.009
Difference
Mean+SD -7.36+1.06 -6.17+1.13 o
Range 92 5 85 4.2 17.860 <0.001

t-Independent Sample t-test;
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p-value >0.05 NS; *p-value <0.05 S; **p-value <0.001 HS




This table shows statistically significant decrease mean of group I compared to group 1l
according to postoperative Hct and mean difference of Hct.

Mean of Hct

-20

B Group |: Control

60

W Group Il: TXA

40 -

20 -

Preoperative

Postoperative

Difference

Diagram (4): Bar chart between groups according to Hct.

Table (4): Comparison between groups according to amount of blood loss.

Amount of Blood Loss Group I: Control Group II: X2 p-value
(n=30) TXA
(n=30)
Mean+SD 1208.50+139.94 906.87+136.40 71.475 <0.001**
Range 934 1496 746 1381

x?: Chi-square test; **p-value <0.001 HS

This table shows statistically significant increase mean of group I compared to group 1l
according to amount of blood loss.

Amount of Blood Loss

1500

1000 -

500 -

Group I: Control

Group II: TXA

Diagram (5): Bar chart between groups according to amOount of blood loss.
Table (5): Comparison between groups according to DVT.

DVT Group I: Control | Group 1I:  TXA | x2 p-value
(n=30) (n=30)

No 30 (100.0%) 30 (100.0%) 0.000 1.000

Yes 0 (0.0%) 0 (0.0%)

x?: Chi-square test; p-value >0.05 NS

This table shows no statistically significant difference between groups according to DVT.
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100%

50%

0%

No

B Group |: Control

W Group II: TXA

Yes

Diagram (6): Bar chart between groups according to DVT.

Table (6): Comparison between groups according to rate of transfusion.

Rate of Group I: Control Group II: TXA %2 value
Transfusion (n=30) (n=30) P

No 22 (73.3%) 28 (93.3%) *
Yes 8 (26.7%) 2 (6.7%) 4.320 0.038

x?: Chi-square test; p-value >0.05 NS

This table shows statistically significant difference between groups according to rate of

transfusion.

B Group |: Control

B Group Il: TXA

100%

50%

0%

No

Yes

Diagram (7): Bar chart between groups according to rate of transfusion.

DISCUSSION:

In this study, we provide a descriptive
and comparative analysis of our experience
in using combination of 1.V and local TXA
on transfusion rate, perioperative blood loss,
changes in hemoglobin and hematocrit value
and postoperative thromboembolic comp-
lications in primary total hip replacement.

1. Transfusion rate: Comparing the
two groups we found that patients managed
with combination of L.V and local TXA
showing statically decrease in rate of blood
transfusion (6.7 %vs 26.7%, P<0.038),
compared with those in the first group.
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From other studies Jianxi Zhu et al. in
their study about Efficacy and safety of
tranexamic acid in total hip replacement
found that The pooled results illustrated that,
transfusion rate was significantly lower than
controls. (P<.05).(")

2. Perioperative blood loss: Compar-
ing the two groups we found that patients
managed with combination of 1.V and local
TXA showing statically decrease lower total
blood loss (906 vs 1208 ml, P<0.001),
compared with those in the first group.

From other studies Konig et al. in their
study Topical tranexamic acid reduces blood




loss and transfusion rates in total hip and
total knee arthroplasty found that The mean
blood loss was significantly more in the
patients that did not receive TXA in both the
THA surgeries. In the THA patients, the
blood loss was 345mL less when TXA was
used®,

3. Changes in hemoglobin: In our
study TXA group had significantly higher
postoperative hemoglobin (10.34 vs 9.78
g/dl, P<0.102), lower hemoglobin changes
(1.88 vs 2.52 g/dl, p<0.001). compared with
those in the first group.

In other studies Shang J. et al. in their
study about Combined intravenous and
topical tranexamic acid versus intravenous
use alone in primary total hip arthroplasty: A
meta-analysis of randomized controlled
trials. Found that A total of five RCTs met
the inclusion criteria were included. The
meta-analysis indicated that there was
statistically significant difference favoring
the combined group in hemoglobin drop®

4. Changes in hematocrit value:
Regarding hematocrit there is higher
postoperative hematocrit (34.37 vs 31.46
L/L P<0.009), lower hematocrit changes
(6.17 vs 7.36 L/L, p<0.001). in TXA group
compared with those in the first group.

In other studies Yi Zeng et al. in their
study Intravenous Combined with Topical
Administration of Tranexamic Acid in
Primary Total Hip Arthroplasty:

A Randomized Controlled Trial found
that this trial included 100 patients (50 in
each group). Patients in the TXA group had
significantly higher postoperative hematocrit
(0.32 vs 0.27 L/L, P < 0.01), lower
hematocrit changes (0.1 vs 0.14 L/L, P <
0.01)@0

5. Thromboembolic complications: in
our study No patients had thromboembolic
complications.

In other studies Jing, Yang et al. in their
study tranexamic acid administration in

primary total hip arthroplasty. There was no
difference among the 3 groups with regard
to the rates of deep vein thrombosis or
pulmonary embolism®?,

Conclusion:

In the present study, I. Vcombined with
topical administration of TXA significantly
reduced postoperative blood loss in patients
having a primary unilateral THA. The
calculated blood loss was 25% lower in
patients who were managed with TXA as
compared with the placebo, with a mean
difference of approximately 300 ml. Patients
in the TXA group had significantly higher
postoperative hemoglobin than placebo
patient higher postoperative hematocrit
lower transfusion rate decreased about 20 %
no statistically significant  difference
between 2 groups regarding demographic
data (weight and sex), no perioperative
thromboembolic complication.
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