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Abstract

Background: One of the major cardiac surgery problems
is post-operative bleeding which may lead to blood transfusion.
Blood loss is due to many causes one of them isfibrinolysis.
Many antifibrinolytic drugs have been used to decrease the
post-operative bleeding for cardiac surgery including e-
aminocaproic acid, aprotinin and tranexamic acid. Tranexamic
acids are synthetic derivatives of the amino acid lysine. It
binds with the lysine on binding site of plasminogen and
plasmin due to that the plasminogen dislodge from the surface
of the fibrin so demoralizing the fibrinolysis process.

Aimof Sudy: To study the effect of application of topical
tranexamic acid in reducing the postoperative bleeding in
patients undergoing cardiac surgery by median sternotomy.

Patients and Methods: A Randomized Controlled Clinical
Trialwas carried out one 50 subjects was programmed for
elective open cardiac surgery, enrolled by computer program
and divided randomly in two group, group A (n=25) received
TXA 2gin 100ml NSSin the pericardia cavity and mediasti-
num before the sternal closure While group B (n=25) 100ml
of NSS alone. The drainswill be monitored in the next 24
hours with calculation of blood loss. Blood products will be
calculated when given for patient. Re exploration is done if
there urgency.

Results: The result of the study revealed statistically
significant difference between TxA group and the placebo
group regarding the postoperative blood loss and the need for
packed RBC transfusion. This means the topical application
of TxA decreasing the postoperative bleeding, blood transfusion
and the need for reopration, but there was no statistically
significant difference in plasma and platel et transfusions
between the two groups.

Conclusion: The use of topical TXA have a significant
effect on the reduction of bleeding after Cardiac Surgery, also
was able to decrease the blood transfusions. Moreover, show
better results in reducing the return to the operating room due
to bleeding.
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Introduction

CARDIOVASCULAR diseases (CVD) arethe
most common cause of death in patient. CVD
covers a number of disorders e.g. coronary heart
disease. World Health Organization reported about
17.9 million people died worldwide from these
diseases, they represented 32% of all deaths. In
Egypt, cardiovascular disease (CVD) has been the
leading cause of death since the 1990 [1]. CVD
accounted for 46.2% of the overall mortality in
Egypt by 2017 [2].

Most CVD can be prevented by decreased risk
factors such as tobacco use, unhealthy life style.
There are also causes of CVDs. These socidl,
economic and cultural change-globalization, pop-
ulation ageing, poverty, stress and hereditary factors

1.

In addition, drug treatment of hypertension,
diabetes and high blood lipids are necessary to
reduce cardiovascular risk and prevent heart attacks
and strokes among people with these conditions

(3.

There are various ways for management of
cardiovascular diseases, one of which is surgery,
which leads to a reduction in mortality from this
disease [3]. About 60% of patients suffering from
coronary artery disease undergo surgery [4] all
surgical methods have complications, but bleeding
post-operative is an important issue in s surgery
[5]. Therisk associated with blood transfusion has
increased the need for safer and alternative ways
to preserve the blood of patients undergoing heart
surgery like use of drugs such as aminocaproic
acid, aprotinin and tranexamic acid [6-9].

Bleeding in patients can be due to different
factors, including surgery, trauma and gynecology,
and impaired blood clotting. Meantime, bleeding
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in cardiovascular surgery is amajor complication

that prolongs hospital stay, increases the need for

blood transfusions, and leads to overall mortality

from complications such as thrombotic events and

stroke [9]. Administration of blood for several time
associated with major complications [10] . Coronary
artery bypass grafting (CABG) surgery requires

different amounts of blood [11] . The rate of blood
transfusion in astudy in 13 CABG centersin 2020
has been reported from 10.9 to 59.9% [12]. It seems
that the main cause of bleeding isimpaired platelet

function and coagulation actors [13,14] .

Blood preservation during heart surgery isvery
important. Because increased bleeding from surgery
is associated with an increased risk of cardiac
tamponade, the need for blood transfusions. There-
fore, due to the variety of causes of bleeding, itis
necessary to use antifibrinolytic drugs, which are
often used for this purpose. The use of anti-
fibrinolytic drugs can reduce blood loss in heart
surgery and non-surgical diseases. Effectiveness
of drugs has been increasing for years [15,16] .
Tranexamic acid is one of these drugs use in patients
undergoing heart surgery [g8]. Many studies have
reported that tranexamic acid significantly reduces
blood loss and need for blood transfusions [17].

Preoperative use of tranexamic acid in patients
at risk for bleeding under coronary artery bypass
grafting was associated with areduction in bleeding
[18] . Topical application of tranexamic acid has the
advantage of inducing partial microvascular he-
mostasis by stopping fibrin clot dissolution in the
affected area [19-21] . Once tranexamic acid topically
applied is rapidly absorbed and achieves the effect
of hemostasis. One study report use of topical
tranexamic acid has significant effect on decrease
bleeding post Coronary artery bypass graft and
blood transfusion [22].

A randomize control trial (RCT) done on 2006
showed that applying of tranexamic acid before
wound closure, significantly reduced postoperative
blood loss and need for blood transfusions [23] .
Other RCT demonstrated Patients who did not have
topical Tranexamic acid had a significantly higher
postoperative bleeding comparing to the other
group [24] . Hassam et al., reported topical applica-
tion of tranexamic acid in patients undergoing
coronary artery bypass grafting led to a significant
reduction in postoperative blood loss [25] . Other-
hand similar result has been showed on this study
[26] .

Aim of the work:

To study the effect of application of topical
tranexamic acid in reducing the postoperative

bleeding in patients undergoing cardiac surgery
by median sternotomy. In way we will compare
two groups of patients, one group will receive
topical tranexamic acid before sternal closure but
the other group undergo the same surgeries and
conditions without the use of topical tranexamic
acid.

Patients and M ethods

A Randomized Controlled Clinical Trial was
carried out one 50 subjects at Cardiothoracic De-
partment in Ain Shams University Hospitals were
programmed for elective open cardiac surgery
during 2022, enrolled by computer program and
divided randomly in two group, group A (n=25)
received TxA 2gin 100ml NSSin the pericardial
cavity and mediastinum before the sternal closure
While group B (n=25) 100ml of NSS alone.

All patients undergoing el ective open cardiac
surgery by median sternotomy, adult patients, both
males and females and patients with elective inter-
vention classification were enrolled in the study.
While patients with bleeding disorder, Coagul op-
athy diseases, alergy to tranexamic acid, use of
antiplatel et before surgery, coexisting comorbidities
which includes ischemic stroke, hemorrhage stroke,
systemic thromboembolism, heart failure, liver
failure, renal failure were excluded from the study.

Patients will be randomly allocated by computer
generated randomization into two groups A and B,
each group includes 25 patients.

The study is approved by the ethical committee
of cardiothoracic surgery department and Faculty
of Medicine in Ain-Shams University. An informed
consent is taken from to the patients. The operations
is be performed under general anesthesia.

Each patient in both groups would be subjected
to full history taking, general examination, cardiac
examination, 12 lead ECG and Chest X-ray, tran-
sthoracic Echocardiogram (TTE), angiography for
the patients undergoing CABG and |laboratory
investigations: Hb, HCT, Platelet, PT, PTT, INR,
Urea, Creatinine, Liver enzymes.

Induction of anasethia:

In the operation theatre and induction room,
the aneshesiol ogist secured a 18 gauge cannula
and gave midazolam 0.05mg/kg i.v, and an infusion
of Ringer acetate was started. Standard monitoring
was used in the form of 5 lead electrocardiogram
with ST segment monitoring, pulse oximetry, end
tidal COz2, invasive arterial blood pressure. Prior
to induction of anaesthesia, a baseline laboratory
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evaluation was done including prothrombin time,

hemoglobin, hematocrit and renal function tests
and liver function tests. Induction of anaesthesia
was done using thiopental (3-5mg/kg), fentanyl

(5mic/kg), Atracurium (0.5mg/kg) for patient intu-

bation. Anaesthesia was maintained with isoflurane,
fentanyl (5mic/kg), and Atracurium 0.1mg/kg.

Sudy interventions:

Both groups had the same conditions, and the
operations were by median sternotomy. After ster-
notomy, Cardiopulmonary bypass was started with
1000-1500ml crystalloid priming volume and mild
hypothermia (32°C) with a sarns CPB machine
perfusion rate of 2.2 to 2.4 L/min/m? and amean
arterial pressure of 70 to 75mmHg. A systemic
hypothermia of 28 to 30° C and hematocrit level
of 20 to 26% was provided during perfusion. My-
ocardial protection was achieved by cold blood
cardioplegia. During CPB, homologous donor
packed RBCs were transfused if HB is below 6
g.dl. An activated clotting time (ACT) more than
400 was considered adequate for commencing
CPB. CPB was conducted with non occlusive roller
pumps, membrane oxygenators, arteria linefiltra-
tion and cold blood enriched hyperkalemic arrest.
Systemic hypothermiato an oesophageal temper-
ature of 28-30 ¢ was maintained during aortic cross
clamping. After completion of CPB and removal
of the arterial cannula, heparin was neutralised by
Img of protamine sulphate for every 100U of
heparin administrated, the anesthesiologist admin-
istrated the protamine into the central line by
continuous infusion over aperiod of 15-20 minutes.
Then a second dose of protamine 50mg was ad-
ministered if ACT remained above baseline ACT.
Core body temperature, urine output, arterial blood
gases, total amount of blood loss and transfusion
requirements were monitored.

Before sternal closure and after insertion of
chest tubes. The group A (TxA) (n=25) will receive
2g of TxA in 100ml of normal saline in the medi-
astinum and around the heart with the chest tubes
clamped, but the other group B (no TxA) (n=25)
will receive 100ml of normal saline alone. After
sternal closure and tubes declamping, the drains
will be monitored in the next 24 hoursin the ICU.
After surgery all patients were transferred to the
ICU. The drainswill be monitored in the next 24
hours with calculation of blood loss. Blood products
will be calculated when given for the patient. The
patient Hb, HCT, PT, PTT, INR are done for control.
Re exploration is done if there is urgency.

Satistical analysis. Data were collected, re-
vised, coded and entered to the Statistical Package
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for Social Science (IBM SPSS) version 20 and the
following were done: Qualitative data were pre-

sented as number and percentages while quantita-

tive data were presented as mean, standard devia-

tions and ranges. The comparison between two
groups with qualitative data were done by using

Chi-sguare test. The comparison between two

independent groups with quantitative data and

parametric distribution was done by using Inde-
pendent t-test. The comparison between two paired
groups with quantitative data and parametric dis-

tribution were done by using paired t-test. The
confidence interval was set to 95% and the margin
of error accepted was set to 5%.

Results

Table (1): Comparison between group A and group B regarding
mean age and operation.

Group A Group B Test p-

No.=25 No.=25 value value Sig.
Age:
Mean £+ SD 527211301 53.96+13.47 -0.331¢ 0.742 NS
Range 25-78 19-75
Gender:
Female 5 (20.0%) 6 (24.0%) 0.117* 0733 NS
Mae 20 (80.0%) 19 (76.0%)
Operation:
CABG 13 (52.0%) 16 (64.0%)  0.739* 0390 NS
DVR 1(4.0%) 3(12.0%) 1.087*  0.297 NS
MVR 10(40.0%) 4 (16.0%) 3571* 0059 NS
AVR 0 (0.0%) 1(4.0%) 1.020 0313 NS
MYV redo 1(4.0%) 1(4.0%) 0.000* 1.000 NS

p-vaue >0.05: Non significant.
p-vaue <0.05: Significant.
p-value <0.01: Highly significant.

*: Chi-square test.
«: Independent t-test.

The previous table shows that there was no
statistically significant difference between group
A and group B regarding mean age and type of
operation with p-value 0.742 and 0.207 respectively.

Table (2): Comparison between group A and group B regarding
mean preoperative HB, HCT and platelets.

Group A Group B Test p-

No.=25 No.=25 value vaue Sig.
Platelets (Pre):
Mean = SD  230.24+57.68 239.12+60.51 -0.531+ 0.598 NS
Range 137-402 55-352
HB (gm%) (Pre):
Mean+SD 1333+150 1361+*170 -0.618- 0.540 NS
Range 10.9-17 11.3-17
HCT (%) (Pre):
Mean=SD 39.61+4.66  40.86+6.81 -0.756* 0.453 NS
Range 30.5-49.7 25.5-59.8

p-vaue >0.05: Non significant.
p-vaue <0.05: Significant.
p-value <0.01: Highly significant.
«: Independent t-test.
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The previous table shows that there was no
statistically significant difference between group
A and group B regarding mean preoperative HB,
HCT and Platelets with p-value 0.540, 0.453 and
0.598 respectively.

Table (3): Comparison between group A and group B regarding
mean preoperative PT, PTT and INR.

Table (5): Comparison between group A and group B regarding
mean postoperative platelets, HB and HCT.

Group A Group B Test p-

No.=25 No.=25 vaue vaue 99
PT (Pre):
Mean+SD 14.66*1.66 1559+5.66 -0.790¢ 0433 NS
Range 126-19.7  13-41.4
PTT (Pre):
Mean+SD 36.72%4.86 35.84+880 0438 0.663 NS
Range 28-48 13.5-59.5
INR (Pre):
Mean+SD 113+0.15 110+0.19 0543« 0590 NS
Range 0.93-1.46 0.96-1.8

Group A Group B Test p- S
No.=25 No=25  vaue vaue ¢
Platelets (post):
Mean £ SD  169.68+39.56 187.72+64.88 —1.187¢ 0.241 NS
Range 58-231 109-403
HB (gm%o) (post):
Mean £SD 1123139 10.94*¥173 0.658* 0.514 NS
Range 8.9-138 7.9-15.3
HCT (%) (post):
Mean £ SD  33.18+4.74 31.90+566 0.873+ 0.387 NS
Range 23.7-42.8 21.9-43.9

p-vaue >0.05: Non significant.
p-vaue <0.05: Significant.
p-value <0.01: Highly significant.
«: Independent t-test.

The previous table shows that there was no
statistically significant difference between group
A and group B regarding mean preoperative PT,
PTT and INR with p-value 0.790, 0.663 and 0.590
respectively.

Table (4): Comparison between group A and group B regarding

p-value >0.05: Non significant. p-value <0.01: Highly significant.
p-vaue <0.05: Significant. «: Independent t-test.

The previous table shows that there was no
statistically significant difference between group
A and group B regarding mean postoperative PT,
PTT and INR with p-value 0.552, 0.885 and 0.965
respectively.

Table (6): Comparison between group A and group B regarding
mean postoperative PT, PTT and INR.

Group A Group B Test p- S
No.=25 No.=25 value value 9
PT (post):
Mean £SD 15774211 16.13+219 -0.599+ 0.552 NS
Range 13-234 131-23.1
PTT (post):

Mean £ SD 44.12+9.09 44.52%+10.74 -0.145- 0885 NS

Range 31-65.4 31.2-79.5
mean blood, plasmain and platelet transfusion. 9
INR (post):
Group A Group B Test p- S Mean £ SD 1.18+0.15 1.19+0.17 -0.044- 0.965 NS
No.=25 No=25  value vaue <% Range 1173 09-1.71
Blood (given): p-value >0.05: Non significant. p-value <0.01: Highly significant.
Mean = SD 1.20+0.58 184+121 -2.381e 0021 S p-vaue <0.05: Significant. «: Independent t-test.
Range 0-2 0-5 .
o (aiven) The previous table shows that there was no
asma (given): P T .
Mear?i D 3064061  456£242 —1204 0235 NS statistically sgnlflcan_t difference betweer) group
Range 25 0-12 A and group B regarding mean postoperative PT,
Platelet (U) (giver): PTT and INR with p-value 0.552, 0.885 and 0.965
Mean * SD 15.00+12.73 1500641 0.000 1.000 NS respectively.
Range 6-24 6-24
Albumin: Table (7): Comparison between group A and group B regarding
Mean + SD 1.04+061  146+078 -2.096 0.041 S mean drain blood |oss.
Range 0-2 0-3

p-vaue >0.05: Non significant.
p-vaue <0.05: Significant.
p-value <0.01: Highly significant.
«: Independent t-test.

The previous table shows that there was statis-
tically significant difference between group A and
group B regarding mean blood transfusion (1.20
+0.58 vs 1.84+1.21) with p-value 0.021. There was
no statistically significant difference between group
A and group B regarding mean plasmain and
platelet transfusion with p-value 0.0.235 and 1.0
respectively.

Group A
No.=25

Group B Test p-

No.=25 vaue vaue 99

Drainsinml
(24h):
Mean+ SD 110.00+62.92 366.00£166.28 —7.200+ <0.001 HS

Range 50-300 100-800
CABG:

Mean = SD 134.62+74.68 384.38%14343 5.672¢ <0.001 HS
Valves:

Mean = SD 8333+32.57 333.33+206.16 4.167+ 0001 HS
Re exploartion 0 (0.0%) 2(8.0%) 2083* 0.149 NS

p-vaue >0.05: Non significant.
p-vaue <0.05: Significant.
p-value <0.01: Highly significant.

«: Independent t-test.
*: Chi-square test.
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The previous table shows that there was statis-
ticaly significant difference between group A and
group B regarding mean drain blood lossin ml
found higher in group B than group A (366 + 166.28
Vs 110+£62.92) with p-value <0.001. Two patients
were re-explored in group B with non significant
different p-value 0.149.

Table (8): Comparison between group A pre and post regarding
mean preoperative platelets, HB and HCT.
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Table (10): Comparison between group B pre and post regarding
mean preoperative platelets, HB and HCT.

Pre Post Test p- :
Group A No.=25 No.=25 value value Sg.
Platelets:
Mean £ SD 230.24+57.68 169.68+39.56 5.932¢ 0.000 HS
Range 137-402 58-231
HB (gm%):
Mean £ SD 13.33£1.50 11.23+£1.39 6.781¢ 0.000 HS
Range 10.9-17 8.9-13.8
HCT (%):
Mean £ SD 39.6114.66 33.18%14.74 6.126+ 0.000 HS
Range 30.5-49.7 23.7-42.8

Pre Post Test p- !
Group B No.=25 No.=25 value value Sig.
Platelets:
Mean = SD 239.12+60.51 187.72164.88 3.745 0.001 HS
Range 55-352 109-403
HB (gm%):
Mean £ SD 13.61+£1.70 10.94%£1.73 6.576c 0.000 HS
Range 11.3-17 7.9-15.3
HCT (%):
Mean £ SD 40.8616.81 31.90£5.66 5338« 0.000 HS
Range 25.5-59.8 21.9-439

p-value >0.05: Non significant. p-value <0.01: Highly significant.
p-value <0.05: Significant. *: Paired t-test.

The previous table shows that there was highly
statistically significant difference between group
A pre and post regarding mean preoperative mean
preoperative platelets, HB and HCT with p-value
0.000.

Table (9): Comparison between group A pre and post regarding
mean preoperative PT, PTT and INR.

p-vaue >0.05: Non significant.
p-vaue <0.05: Significant.
p-value <0.01: Highly significant.
«: Paired t-test.

The previous table shows that there was highly
statistically significant difference between group
B pre and post regarding mean preoperative mean
preoperative platelets, HB and HCT with p-value
0.000.

Table (11): Comparison between group B pre and post regarding
mean preoperative PT, PTT and INR.

Pre Post Test p-

Group A No.=25 No.=25 value value Sig.
PT:
Mean+SD 14.66+166 1577+211 2299 0031 S
Range 12.6-19.7 13-23.4
PTT:
Mean+SD 36.72t4.86 44.12+9.09 -4.343* 0.000 HS
Range 28-48 31-65.4
INR:
Mean+SD  1.13%0.15 1.18+0.15 —2.040¢ 0.053 NS
Range 0.93-1.46 1-1.73

Pre Post Test p- )
Group B No.=25 No.=25 value value Sig.
PT:
Mean£SD 1559+566 16.132.19 0438+ 0.665 NS
Range 13-41.4 13.1-23.1
PTT:

Mean £ SD 35.84+880 44.52+10.74 -3.449+ 0.002 HS

Range 13.5-59.5 31.2-79.5

INR:
Mean+SD 1.10+0.19  1.19+0.17 -3.607+ 0.001 HS
Range 0.96-1.8 09-1.71

p-value >0.05: Non significant. p-value <0.01: Highly significant.
p-value <0.05: Significant. *: Paired t-test.

The previous table shows that there was statis-
tically significant difference between group A pre
and post regarding mean preoperative PT and PTT
with p-value 0.031 and 0.000 respectively.

p-vaue >0.05: Non significant.
p-vaue <0.05: Significant.
p-value <0.01: Highly significant.
«: Paired t-test.

The previous table shows that there was statis-
tically significant difference between group A pre
and post regarding mean preoperative PTT and
INR with p-value 0.002 and 0.001 respectively.
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Table (12): Comparison between group A and group B regarding
the amount of change regarding platelets, HB, HCT,
PT, PTT and INR.

Group A Group B Test p-

No.=25 No=25  vaue vaue 99
Platelets:
Meant SD  —60.56+51.05 -51.40+6863 0535 0595 NS
HB (gm%):
Mean +SD -210+155  -268+203 1135 0262 NS
HCT (%):

Mean £ SD  —6.42+5.24 —8.96+8.39 1284 0205 NS

PT:

Mean+SD  111+242 0.54+6.20 0.428+ 0.670 NS
PTT:
Mean £ SD  7.40+8.52 8.68+12.59 0421+ 0.676 NS
INR:

Mean £SD  0.06+0.14 0.08+0.12 0.542e 0590 NS

p-value >0.05: Non significant. p-value <0.01: Highly significant.
p-vaue <0.05: Significant. «: Independent t-test.

The previous table shows that there was no
statistically significant difference between group
A and group B regarding platelets, HB, HCT, PT,
PTT and INR with p-value >0.05.

Discussion

In our Randomized Controlled Clinical Tria
we studies the effect of application of topical TXA
in reducing the postoperative mediastina bleeding
in cardiac surgery.

A 50 subjects was programmed for elective
open cardiac surgery, enrolled by computer program
and divided randomly in two group, group A (n=25)
received TxA 2gin 100ml NSSin the pericardial
cavity and mediastinum before the sternal closure
While group B (n=25) 100ml of NSS alone.

The result of the study revealed statistically
significant difference between TxA group and the
placebo group regarding the postoperative blood
loss and the need for packed RBC transfusion.
This means the topical application of TXA decreas-
ing the postoperative bleeding, blood transfusion
and the need for reopration, but there was no
stetistically significant difference in plasmaand
platelet transfusions between the two groups.

In our experiment two patients were for redo
cardiac surgery, the patent who had topical TxA
show less blood loss than the placebo group one,
but we need more subjects sample to study clearly
these redo operation patients. A total of two patents
went to re-exploration surgery for excessive medi-
astinal bleeding in the few hours postoprestiviey
to control the hemorrhage.

Rostami et al., [20] evaluate the effect of TxA
in reducing postoperative hemorrhage in patients
undergoing coronary artery bypass graft. In this
study 62 patients were randomly divided into two
groups of TxA and control. After surgery and
removal from the CPB, in the first group TxA 2g
at NSS 100cc was injected locally into the medi-
astinum and the second group control the same
amount of NSS 100cc was given. A significant
difference was found between the 2 groups in terms
of postoperative hemorrhage, packed cell volume,
platelet transfusion, duration of surgery, and re-
ceived FFP, were found to be lower in the TxA
group than in the placebo group. Which is consistent
with our study, but contrary to our results, that
platelet and FFP transfusions levels were not sig-
nificantly different between the two groups.

Rostami et al., [20] study indicate that the use
of topical TxA not only has a significant effect on
the reduction of bleeding after CABG but also was
able to reduce the blood product transfusions,
however, no significant effect was seen for mortality
reduction and return to the operating room due to
bleeding.

In aprevious study by Fawzy et al., [23] inves-
tigated the effect of application of TXA on the
mediastinal cavity if can decrease blood |oss after
the on-pump CABG procedure. A total of 38 pa-
tients participated in the study. The TxA group
received 1g of TxA and the control subjectsre-
ceived 100mL of NSS. The findings of this study
showed that the mean of blood loss during the first
24h after the surgery was 626mL in the TxA and
1040mL in the control groups. Hence, the amount
of blood loss in the experimental group was less
than the controls and was significantly different.
There was no significant difference in the post-op
Packed RBCs transfusion between both groups.
On other hand, the rate of platelet transfusionin
the experimental group was less than that of the
control group. Finally, Fawzy et d., [23] concluded
that the topical application of TXA for the patients
undergoing CABG surgery induced adecreasein
post-operative blood loss without imposing extra
risks on the patients. These findings are consistent
with those of our study.

In other study by Abul-Azm and Abdullah [21],
evaluated the effect of topical application of TxA
to the mediastinal cavity on post-operative blood
loss in patients undergoing open heart surgery. A
100 patients undergoing elective open heart surgery
divided into two groups, the first group received
2g of TxA and the control group received just NSS.
The findings showed that blood loss in the exper-
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imental group was less than control groups, which
was statistically significant. These findings are
consistent with those of our study. The rate of
blood transfusion in the TxA was less than that in
the control group.

The bypass of coronary artery in Abul-Azm
and Abdullah [21] study was with CPB in which
the rate of blood loss and transfusion was greater
compared with the off-pump CABG surgery. In
this study, eight cases was reoperated to control
the bleeding were observed, while in our study
two case was re-expolrated in the control group.
This can be also due to the use of cardiopulmonary
pump in which the inflammatory system and com-
plement are affected by the procedure, thisis differ
in contrast to the off-pump procedure which have
less affection. Of course, the fibrinolysis system
is moderately activated by factors as cardiac ma-
nipulation, sternotomy and pericardiotomy.

Baric et a., [25] investigated the application of
antifibrinolytic drugs on decreasing the post-
operative bleeding after cardiac surgery in aclinical
trial. In this study, 300 adult cardiac patients who
underwent cardiac surgery were divided into three
groups. In the first group aprotinin, in the second
group TxA and in the third group (control group)
NSS was used. The findings demonstrated a de-
crease in post-operative blood loss as a result of
the topical application of aprotinin and tranexamic
acid. Furthermore, the rate of blood lossin the
aprotinin group was the least among groups, but
it was not significantly different from the TxA.
This study showed that the most amount of effect
of TXA and aprotinin was during the first 12h after
the surgery, which is due to the 3-4h half-life of
the antifibrinolytic drugs. Another finding of this
study was the lack of significant differences among
the three groups with respect to blood transfusion.
In our study, the need for blood transfusion was
significantly different among the two groups,
though it was less in the tranexamic acid.

In astudy by Hosseini et ., [26] evaluated the
topical application of TXA on post-operative blood
lossin off-pump coronary artery bypass surgery
on 71 patients assigned in 2 equal groups, the first
group received 1g of TxA in 100 NSS which applied
to the pericardium and mediastinal cavity whilein
the other group only 100ml NSS was applied. The
result of the study after 24h of chest drain monitor
show the average volume of blood loss was 366mL
for the TxA group and 788mL for the control group.
There was a statistically significant difference
between the two groups (p<0.001). These findings
are consistent with those of our study. The amount
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of packed red blood cells transfusion in the first
group was less than that of the control group, which
was not statistically significant. There was no
statistically significant difference between the
amount of HB, HCT, Platelets, PT and PTT in the
post-operative stage in the two groups. The differ-
ence in our study that we used 2g of tranexamic
acid in on-pump cardiac surgery. Ultimately, Hos-
seini et a., [26] concluded that the topical applica-
tion of TxA in off-pump CABG patients leads to
a decreased post-operative blood loss.

Moreover, Kurt study in [27] aimed to evaluate
the effects of topical and systemic application of
TxA and aprotinin on the rate of patient's blood
loss after the on-pump CABG procedure. A total
of 100 patients were divided in to five groups. In
thefirst group, topical TxA was sprayed to the
pericardial cavity. In the second group, TXA was
injected systemically. In the third group, aprotinin
was applied topically. In the fourth group, aprotinin
was applied systemically and the fifth group is the
control. The findings demonstrated that the rate of
blood loss was less in the groups that received
TxA and aprotinin compared to the controls. This
study suggests the topical application of antifibri-
nolytic drugs to the mediastinal cavity has no
systemic complication also there were no specific
complications observed here. The findings of this
study are consistent with our findings on lack of
complications in patients who used topical antifi-
brinolytic drugs.

Inafirst pilot RCT study by Habbab et a., [2g]
investigate the role of TxA route of administration
(IPvs1V) in cardiac surgery (CABG and/or aortic
valve replacement), where the effects of applied
topically were comparable with IV TxA with a
tendency for decreased bleeding, transfusion re-
quirements, reoperations, and postoperative sei-
zures. A 97 adult patients undergoing nonemergent
on-pump cardiac operations were enrolled and
randomized to IP or IV TxA groups. Theinterven-
tion (IP) group included 49 patients who received
5g TxA diluted in 50mL NSS poured into the
pericardial cavity in two equal doses, 25mL after
protamine and 25mL before sternotomy is closed
and IV placebo 50mL NSS administered aone.
The control group included 48 patients who re-
ceived IV TxA 5g diluted in 50mL NSS adminis-
tered alone and I P placebo 50mL NSS, 25 given
when the patients come off-pump and 25mL before
sternotomy is closed.

The outcome of topical TxA (IP) group shows
decreased blood loss, transfusion requirements,
reoperations, and postoperative seizures. The find-
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ings indicate that the topical application of TXA is
at least as effective and as safe as 1V TxA in cardiac
surgery. In our study we use 2g of TxA and our
findings are consistent with the primary out come
in first 24h as Habbab et al., [28] study.

In another study by Spegar et a., [29] a prospec-
tive, randomized, double blind to examine a pos-
sible augmentation of systemic administration of
TxA by the additional topical application during
heart valve surgery in the post-aprotinin era. A 100
patients were enrolled and randomized into two
groups, al the patients were given TxA intrave-
nously, and before the sternal closure, the group
A received 250ml of NSS + TxA 2.5g poured into
the pericardial cavity, but the placebo group B
received 250ml of NSS. Twenty-four hours post-
operatively the blood loss was 504.2 (436.0, 583.0)
ml in group A, 569.7 (476.0, 681.7) ml in group
B, p=0.293 and p=0.014, respectively.

There were a significant difference in the inter-
group variance of blood loss and the proportion of
patients requiring fresh frozen plasma; however
evident differences in mean postoperative blood
loss were not stetistically significant. Our study
has the same result of decreasing postoperative
mediastinal bleeding in TxA group without the use
of additional 1V TxA but there was no significant
difference in plasma transfusion between the two
groups.

However, In a comparison with Taman et al.,
[30] study that evaluate topical administration of
TxA if can be agood adjuvant to the I.V route for
decreasing postoperative seizure incidence?, both
studies show that the addition of topical application
to IV TxA vs1V TxA aonedid not add benefit in
reducing postoperative 24h blood |oss compared
with 1V drug alone but significantly less products
were used, or significantly less seizures were
observed with IV TxA plustopical TxA asin Taman
HI, Amer GF, Amera SA study due to the lower
dose of 1V TxA used.

Between 2000 to 2016, seven small RCTs com-
paring the inter pericardial application of TXA vs
placebo were reported in cardiac surgery [22,25,31-
36) . In all these trials, except one using a small
dose, topical application of TxA significantly re-
duced the 24-hour postoperative blood loss. A
performed meta-analysis of these trials was done
and confirmed the substantial reduction in 24-hour
blood loss with topical application of TxA [36].
The range of mediastinal drainage following Top-
ical TxXA in our study was less than that reported
in these studies (50-300 vs 303-730mL, respective-

ly) [36].

Conclusion:

The results of our study indicate that the use
of topical TXA have asignificant effect on the
reduction of bleeding after Cardiac Surgery, also
was able to decrease the blood transfusions. More-
over, show better results in reducing the return to
the operating room due to bleeding.
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