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ABSTRACT

Intra-operative bleeding during hemi-mandibulectomy can be significant and can lead to severe consequences if
uncontrolled. Concerns about morbidities associated with significant blood loss, blood safety, continual blood shortage
and the rising cost of transfusion services during major surgeries have generated interest in the reduction of transfusion
requirements during and after surgery. Tranexamic acid (TXA), a haemostatic agent; is an antifibrinolytic agent that
competitively inhibit the activation of plasminogen to plasmin, thus inhibits the dissolution and degradation of fibrin,
stabilizes formed clot and reduces active bleeding. It has been used successfully in many surgical specialties to reduce
perioperative bleeding. The objective of this study was to compare the effectiveness of 20 mg/kg and 10 mg/kg body
weight of a single preoperative intravenous dose of tranexamic acid and 0.9% normal saline (control) on the incidence
of blood transfusion in hemi-mandibulectomy. Forty-five (45) participants, who underwent elective hemi-
mandibulectomy were included in this randomised, double blind clinical trial. A computer-based randomization
method was used in the allotment of the participants into three groups and each group with 15 participants to receive
20 mg/kg or 10 mg/kg body weight of single preoperative intravenous dose of tranexamic acid and 0.9% normal saline.
The study parameters were the demographics, the participants preoperative characteristics, units of blood transfused,
which were recorded and analysed. Data obtained were analysed using SPSS version 23.0 to compare the study groups
in terms of baseline preoperative information and intraoperative findings. The data were summarised in tables, charts
and texts. The results were expressed in percentages, mean, standard deviations, median, and interquartile range.
Changes in the quantitative variables were analysed using the one-way analysis of variance (ANOVA). The results of
the statistical tests were considered significant at p-value of < 0.05. Blood transfusion requirement was 2 units (3.6%)
in the 20 mg/kg TXA group, 17 (30.9%) units in the 10 mg/kg TXA group when compared with 36 (65.4%) units in
the control group. This study demonstrated that preoperative intravenous administration of 20 mg/kg TXA produced
a more profound clinical effect and is more effective than 10 mg/kg TXA in reducing intraoperative need for blood
transfusion during hemi-mandibulectomy.
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INTRODUCTION

Intraoperative bleeding during hemi-mandibulectomy
can be significant due to numerous microvasculature of
the orofacial region, extensive dissections; increase
fibrinolysis during surgery as well as inability to
cauterize bleeding bone surfaces [1]. Intraoperative
blood loss poses a great threat to the patient and can lead
to severe consequences if uncontrolled. Despite all of
the advancement in the science of blood loss control
strategies, the need for blood transfusion during hemi-
mandibulectomy and its attendant risks remains of
immense concern [2, 3]. Concerns about morbidities
associated with significant blood loss, blood safety,
continual blood shortage and the rising cost of
transfusion services have generated interest in the
reduction of transfusion requirements during and after
surgery [4, 5]. Current medical standard of care
advocates a conservative and limited use of blood

products, [3, 5] which further emphasizes the need for
better control of bleeding. Several measures have been
used to minimize intraoperative bleeding and reduce the
need for blood transfusions [6, 7]. Techniques like
preoperative infiltration of the surgical field with
adrenaline, use of diathermy, use of biological materials
like cellulose, bone wax, fibrin spray or glue were
incorporated into surgery to aid in controlling bleeding
intra-operatively which were hitherto difficult to
manage [1, 8].

Towards the end of the last century, there was
a growing recognition and respect of the wishes of
patients; for example, the Jehovah’s Witnesses
denomination do not accept blood transfusion [9]. This
has led to series of debates and has also brought the
concept of “bloodless surgery” where blood
conservation strategies are emphasized [9]. Practices
employed in this regard include the use of cell salvage
methods, [10] hypotensive anaesthesia, [11, 12]
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tranexamic acid, [11-15] desmopressin, [16] and
aprotinin [17, 18].

One target of modern-day blood conservation
strategy is the fibrinolytic system.® Fibrinolysis is a
physiological surface bound process where activated
plasminogen degrades excess plasmin deposition at the
site of vascular injury which improves fibrin clot
localization and wound healing. Therapeutic inhibition
of fibrinolysis has been shown to reduce blood loss in
several clinical conditions [11, 15].

Tranexamic acid (TXA), a surface acting,
antifibrinolytic agent that act by competitively
inhibiting the activation of plasminogen to fibrin,
stabilises formed clot and reduces active bleeding. It has
been used successfully in many surgical specialties to
reduce perioperative bleeding and the need for blood
transfusion.

Tranexamic acid is a synthetic analogue of the
amino acid lysine (trans-4-aminomethylcyclohexane-1-
carboxylic acid) [19, 20] and has a molecular weight of
157. It has been shown to decrease bleeding and the need
for blood transfusion in trauma and major surgeries such
as total hip and knee arthroplasty, [20-23] spine
surgeries, [24, 25] and cardiac surgeries, [26] with
documented evidence over the years [11-16]. The
efficacy of tranexamic acid has been widely studied and
proven in the Caucasians but studies on African climes
are scanty.

The objective of this study was to compare the
effectiveness of 20 mg/kg and 10 mg/kg body weight of
a single preoperative intravenous dose of tranexamic
acid and 0.9% normal saline (control) on the incidence
of blood transfusion in hemi-mandibulectomy. The
outcome of this study will add to the local experience,
establish the effectiveness in blood transfusion
reduction and perhaps establish a protocol for its use in
hemi-mandibulectomy.

METHODOLOGY

This randomized, double blind, controlled clinical trial
aimed at comparing the effectiveness of 20 mg/kg and
10 mg/kg body weight of a single preoperative
intravenous dose of tranexamic acid and 0.9% normal
saline (control) on incidence of blood transfusion in
hemi-mandibulectomy was conducted on all patients
who had hemi-mandibulectomy in our Centre. Informed
consent and ethical clearance were obtained from the
institution’s  Ethics and Research Committee
(ADM/E22/AN11/14733) respectively. Clinical trial
registration was done at the Pan-African clinical trial
registry (pactr.org), South African Medical research
Council [PACTR202110492542152].

Participants aged 18-64 years, healthy and
physical status | and Il according to the American
Society of Anaesthesiologists (ASA) physical status

classification were included in the study. Participants
who were excluded from the study were those less than
18 years and those older than 64years, those with known
allergy to tranexamic acid, those with history or risk of
thromboembolism  (including patients on  oral
contraceptive pills, and anticoagulants); those with
uncontrolled hypertension, renal or hepatic dysfunction
and coagulopathy. Others were those with
haematological diseases or any form of bleeding
diathesis following a review of the clotting profile
including platelet count less than 150,000/m? as well as
those with history of convulsion. Patients with
likelihood of difficult intubation (Mallampati Il and IV)
were also excluded from the study

The participants were assigned randomly into
one of the three groups by a computer-generated random
number into group A, B and group C. Those assigned to
group A received a single intravenous dose of
tranexamic acid of 10mg/kg body weight in 100 mL of
0.9% saline; assigned to group B received 20 mg/kg
body weight in 100 mL of 0.9% saline while participants
in group C received 100 mL of 0.9% normal saline prior
to induction of anaesthesia. The participants were
prospectively assigned in such a way that the
anaesthetist who injected the study drug and recorded
the parameters and the surgeons did not know the type
of drug given. Sealed envelopes containing the
information of the randomization allocation were
prepared and kept with the clerical staff not involved in
the study. The envelopes specified as groups A, B or C
were transferred to a specific member of the surgical
team not involved in the study just before the induction
of anaesthesia. The brand of tranexamic acid used was
Cyklokapron 500 mg/5 mL Ampoule, manufactured by
Pfizer Pharmaceuticals, United States of America. They
were sourced from the Pharmacy department of UBTH.
These were administered over a 30 minutes duration
prior to induction of anaesthesia.

The surgical techniques followed standard
protocol involving scrubbing and draping, marking of
incision sites and infiltration of the incision sites with
saline adrenaline (1:200,000). Diathermy was also used
where necessary.

The study parameters were:

1. The primary outcome was the intraoperative blood
loss, which was calculated as follows: total volume of
blood fluid in the suction bottle minus the volume of
irrigating fluid used plus the number of used blood
soaked gauze pads calculated as abdominal packs (30
cm x30 ¢cm)=100 mL and gauze pads (10cm x10cm)=10
mL.

2. The incidence of blood transfusion (measured in
units) (patient was indicated for blood transfusion when
the blood loss exceeded the allowable blood loss (ABL)
or 25% of the estimated blood volume),
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Allowable blood loss (ABL) =

The estimated volume of blood in adult =70 mL/kg
(male), 65 mL/kg (female).

In the descriptive statistics, categorical data
were presented in frequency and percentages while the
continuous data were presented in mean, median,
standard deviation and interquartile range. They were
summarised in tables, charts and texts. In inferential
statistics, the categorical variables were analysed using
Fisher’s exact test or Chi square test where necessary.
The data distribution was tested for normality with
Shapiro-Wilk and Kolgomorov-Smirnov tests. The
Kruskall Wallis test was wused for intergroup
comparisons for non-normally distributed data, while
the Analysis of Variance (ANOVA) for normally

distributed data. Intragroup comparisons were
conducted using paired sample t-test. The analyses were
done on per-protocol. The results of the statistical test
were considered to be significant when the P value is
less than 0.05. All data were analysed using the IBM
statistical package for social sciences, IBM SPSS;
version 23.0 (IBM Corp. Armonk, NY, USA).

RESULTS

Forty-eight (48) consecutive patients were screened and
included in the study. However, three (3) of the
participants were dropped while forty-five (45) who
underwent hemi-mandibulectomy completed the study
as shown in the Figure 1(Consort Flow Chart).

Assessed for Eligibility (n= 48)

Excluded {n=3)

Enroliment

Surgery Modified {(n=2)
Refused to continue (n=1)

Randomization

Allocation

/ |

| \

Allocated to 20mg/kg TXA group
(n=15) (n=15)

Allocated to 10ma/kg TXA group

Allocated to control group
(n=15)

Analyzed (n=15)

Analyzed (n=15)

Analyzed (n=15)

Figure 1: Participant’s enrolment allocation is summarized in the CONSORT flow chart

There were 23 (51.1%) males and 22(48.9%) females as
the study participants, representing a male to female
ratio as 1:1. The median age of the patients was 30 years
with an interquartile range of 25-45 years. There was no
statistically significant difference in the distribution of

demographic characteristics among the study groups
(P>005). Table 1 shows the demographic characteristics
of the study groups’ participants while Table 2 shows
the clinical characteristics.
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Table 1: Demographic characteristics of the groups (participants)

Study (A)
groups n (%) (B) © Overall | Test

n statistic
Sex P value
Male 9 8 (53.3) 6(40.0)
Female 6 7 (46.7) 9 (60.0) ) 0.537
Total ' 15 (100.0) 15 (100.0)
Age
<20yrs | 0(0.0) 1(6.7) 5(11.1) Fisher
21-30 yrs 5(33.3) 7(46.7) 7 (46.7) =9.580 | 0.476
31-40 years 3(20.0) 1(6.7) 1(6.7)
41-50 years 4(26.7) 2(13.3) 3(20.0)
51-60 years 1(6.7) 0(0.0) 0(0.0)
> 60 years 2(13.3) 1(6.7) 3(20.0)
Total 15(100.0) 15(100.0) 15
*Median  age | 32(28-49) yrs 30(20-33) 29 (24-

0.099%

*the Age data was not normally distributed; the result was presented using median and interquartile range. The
Kruskall Wallis Test was used; (A)=20mg/kg TXA, (B)=10mg/kgTXA, (C)=0.9% saline

Table 2: Clinical characteristics of the groups (participants)

Variables Study groups Overall Test statistic P value
(A) (n=15) (B) (n=15) (C) (n=15)
Weight (kg) 66.13+7.22 59.6+9.04 65.73+7.26 63.82+8.49 0.060
PCV (%) 38.12+3.33 36.83+3.2 34.17+1.12 35.37+7.45 0.061
Preop Hb 12.54+0.89 12.29+1.02 11.75+1.29 12.19+1.11 0.134
Heart rate 78.67+£8.54 84+13.52 83.6+7.54 82.09+10.27 0.291
Systolic 123.47+£8.26  118.73+8.93 119.33+5.92 120.51+7.92 0.208
BP (mmHg)
Diastolic BP  67.67+19.91 71.87%6.15 72.6+7.09 70.71+12.61 0.523
24hrPostop 11.19+0.80 10.82+0.73 10.74+0.58 10.92+0.72 0.188
Hb (g/dl)
n (%) n (%) n (%) n (%)
ASA status
I 9(60.0) 11(73.3) 9(60.0) 29(64.4) X?=1.245===0.776  0.791
1 6(40.0) 4(26.7) 6(40.0) 16(35.6)
Site distr.
Right 10(66.7) 7(46.7) 9(60.0) 26(57.8) y?=1.2755 0.649
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Left) 5(33.3) 8(53.3) 6(40.0) 19(42.2)
Difficult
intubation
I 6(40.0) 6(40.0) 4(26.7) 16(35.6) X?=1.2451.=0.776  0.791
I 9(60.0) 9(60.0) 11(73.3) 29(64.4)
Total 15(100.0) 15(100.0) 15(100.0) 45(100.0)
ANOVA Test (A)=20mg/kg TXA, (B)=10mg/kg TXA, (C)=0.9% saline
Table 3: The effect of two dosage regimen of TXA on blood loss of the study groups
Variable Study groups Overall P-value
A B C
Mean+SD Mean+SD Mean+SD Mean+SD
Blood 824.67+370.11 1431.33+334.04 2596.67+878.2 1617.56+536.71 20mg/kgvs10mg/kgvs
loss(mls) Control = <0.001
10mg/kgvs Control=
<0.0001
20mg/kgvs10mg/kg=
<0.0001

20mg/kgvs control =<0.001

A total of 31(69%) participants whose estimated blood loss exceeded the allowable blood loss required blood
transfusion; of these, 2 (4.4%) patients in the 20mg/kg group required 1 unit of blood each. In the 10 mg/kg group,
11(24.4%) patients required 1 unit each, while 3 (6.7%) received 2 units each. In the 0.9% saline (control) group,
1(2.2%) received 1 unit, 8 patients received 2 units each, 5 patients received 3 units each, while 1(2.2%) patient
received 4 pints. Also, 14 patients did not receive any unit of blood, 13 (28.9%) patients of which are of the 20 mg/kg
TXA group while 1(2.2%) was of the 10 mg/kg TXA group. All the participants in the 0.9% saline group had
transfusion. There was a significant difference among the groups in terms of number of units transfused, with 20
mg/kg TXA showing statistically significant reduction in the amount of blood transfused compared with the 10mg/kg
TXA and the control groups. Table 3 shows the effect of the two dosage regimens of TXA and 0.9% normal saline on
blood transfusion requirement while Figure 2 shows the comparison of blood transfusion requirements among the

groups/participants.

Table 3: Blood transfusion requirements among the study groups

Transfusion requirement A B C Total Test P-value
n (%) n (%) n (%) n (%) Statistics
0 unit 13(28.9) 1(2.2) 0(0.0) 14(31.1) Fishers <0.0001
1 unit 2(4.4) 11(24.4) 1(2.2) 14(31.1) Test=48.893
2 unit 0(0.0) 3(6.7) 8(17.8) 11(24.4)
3 unit 0(0.0) 0(0.0) 5(11.1) 5(11.1)
4 unit 0(0.0) 0(0.0) 1(2.2) 1(2.2)
Total 15(33.3)  15(33.3)  15(33.3)  45(100.0)
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Figure 2: Comparison of blood transfusion requirements among the groups/participants

DISCUSSION

Tranexamic acid has proven to be a vital tool in the
physicians’ armamentarium to reduce blood loss and
decrease transfusion requirements in major surgeries
[22, 27-35]. It was hypothesized that no statistically
significant difference would be found in the incidence of
blood transfusion among the groups/participants.
However, this study showed that tranexamic acid
significantly reduced the amount of intraoperative blood
transfusion requirements. It also showed that 20 mg/kg
body weight TXA has a more profound clinical effect
than the 10 mg/kg body weight of tranexamic acid.

The use of tranexamic acid was associated with
significant reduction in intraoperative bleeding in the
study groups, 824.67+370 mL in the 20 mg/kg TXA
group and 1431.33+334.0 mL in the 10 mg/kg TXA
group when compared with the control group
(2596.67+878.2 mL), resulting in significant reduction
in the incidence of blood transfusion requirements in
this study.

Thirty (31) patients in both the tranexamic acid
groups and the control received allogenic blood
transfusion. The use of tranexamic acid was associated

with significant reduction in the incidence of blood loss
and blood transfusion requirements in this study.
Though, this study did not show a statistically
significant difference in the number of participants
requiring transfusion between the tranexamic acid
groups and the control group (16 vs 15), nevertheless,
the amount of blood transfused was remarkably higher
in the control group than the tranexamic acid groups
(3.6% vs. 30.9% vs 64.5%) and blood transfusion
requirement was generally reduced. The reduced
transfusion rate may be related to the decreased blood
loss, shorter duration of surgery, skill and experience of
the surgeons as well as the site of the lesion being
operated [9]. The reduced transfusion rate in this study
is consistent with Apipan et al., [36] who reported lower
transfusion rate in their study.

The finding of reduced intraoperative blood
transfusion requirements in this study is consistent and
comparable with the results of previous randomized
clinical trials [11, 12, 19, 20, 22, 36, 37] and meta-
analyses [21, 23, 27] of individual studies of intravenous
tranexamic acid administration in patients who had
orthognathic, orthopedic, trauma, obstetric/gynecologic,
cardiac, oral, urology and neurosurgical cases, which

Nigerian Journal of Scientific Research, 21(2): 2022; July—December; journal.abu.edu.ng; ISSN-0794-0378 492



Okoro et al. (2022); The effects of two dosage regimens of tranexamic acid on the incidence of blood transfusion

demonstrated a reduction of blood loss and the incidence
of blood transfusion.

The results of this study are also similar to the
results of Choi et al. [38] in their randomized controlled
study to evaluate the effect of tranexamic acid as
intravenous bolus dose of 20 mg/kg on the volume of
blood loss, and blood transfusion requirements in
seventy-three patients scheduled for bimaxillary
osteotomy and they found that tranexamic acid
significantly decreased the volume of intra-operative
blood loss by 30% and decrease the incidence of blood
transfusion. This study is also in agreement with
Christabel et al. [15]. In their triple blind randomized
clinical trial on 49 patients scheduled for Le Fort
osteotomy to evaluate the efficacy of tranexamic acid in
conjunction with hypotensive anesthesia on volume of
blood loss found that bolus dose of intravenous
tranexamic acid 10 mg/kg in combination with
hypotensive anesthesia could decrease volume of blood
loss, decrease incidence of blood transfusion, and
improved the quality of surgical field. Strong evidence
that tranexamic acid reduces the need for transfusion in
surgery has been available for many years [39, 40].
There are clear benefits both from the mortality-
morbidity and economic-cost perspectives [39]. Some of
these benefits include reduction of intraoperative blood
transfusion and its associated morbidities, reduction in
cost of transfusion and treatment [41, 42]. Similarly, the
Cochrane review of the effect of antifibrinolytics on
blood loss and transfusion requirement, [43] found that
tranexamic acid significantly reduced blood transfusion
by 39%, representing an absolute risk reduction of 18%.

CONCLUSION

This study revealed a significant reduction in the
incidence of blood transfusion requirements between the
patients who received preoperative intravenous
tranexamic acid and those who received normal saline.
In comparison, this study also demonstrated that 20
mg/kg TXA produced a more profound reduction than
10 mg/kg on incidence of blood transfusion
requirements.

RECOMMENDATION

Tranexamic acid should be considered as an adjunct in
potentially haemorrhagic cases in order to reduce the
incidence of allogenic blood transfusion and associated
morbidities in hemi-mandibulectomy.
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