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ABSTRACT

BACKGROUND

Perioperative haemorrhage is an important concern during any surgical procedure.
The purpose of this study was to assess the effect of tranexamic acid (TXA) irrigation
on perioperative haemorrhage during the surgical removal of impacted mandibular
third molar.

METHODS

In this double-blind, randomized controlled clinical trial, 120 participants who
underwent surgical removal of horizontally impacted mandibular third molar were
divided into 2 groups. The patients in the Group 1 received 0.9 % normal saline for
irrigation during the procedure and the patients in the Group 2 received TXA
irrigation with normal saline (1 mg / mL), age, gender, operation duration, amount of
blood loss and visual assessment of surgical field were the variables that were
studied. The use of TXA solution for irrigation was the predictive factor of the study.

RESULTS

Each group consisted of 60 patients. Group 1 consisted of 31 male patients (51.7 %)
and 29 female patients (48.3 %) and group 2 consisted of 30 male patients (50 %)
and 30 female patients (50 %). There was no difference in the distribution of the
variables between the 2 groups, except for the duration of the operation. The mean
operative time was 20.94 + 0.61 minutes in group 1 and 26.17 + 0.98 minutes in
group 2 (P > .05) which was not statistically significant. The mean intraoperative
blood loss was 44.47 + 6.416 mL in group 1 and 84.73 + 7.861 in group 2 (P <.05).
The mean volume of irrigation was 100.08 #+ 7.658 mL in group 1 and
140.33 + 12.332 mL in group 2 (P <.05).

CONCLUSIONS
TXA is effective in reducing the risk of intraoperative blood loss in patients for whom
substantial blood loss is anticipated.

KEY WORDS
Tranexamic Acid, TXA, Blood Loss, Third Molar Surgery, Impacted Tooth Removal.

] Evolution Med Dent Sci / eISSN - 2278-4802, pISSN - 2278-4748 / Vol. 10 / Issue 35 / Aug. 30,2021

Corresponding Author:

Dr. Subhashini Ramasubbu,
218A, Alagai Nagar
Rajapalayam - 626117,

Tamil Nadu, India.

E-mail: meetsubha07 @gmail.com

DOI: 10.14260/jemds/2021/611

How to Cite This Article:

Ramasubbu S, Gaur S, Wahab APU, et al.
Efficacy of intraoperative administration of
topical tranexamic acid solution on blood
loss during surgical removal of impacted
mandibular third molar. | Evolution Med
Dent Sci 2021;10(35):2989-2993, DOI:
10.14260/jemds/2021/611

Submission 23-04-2021,
Peer Review 29-06-2021,
Acceptance 05-07-2021,
Published 30-08-2021.

Copyright © 2021 Subhashini Ramasubbu
et al. This is an open access article
distributed under Creative Commons
Attribution  License  [Attribution 4.0
International (CC BY 4.0)]

Page 2989



Jemds.com

BACKGROUND

Impacted third molar removal is the most common surgical
procedure carried out in oral and maxillofacial surgery clinics
and this procedure requires accurate planning and surgical
skills.! The patients who have infection, pericoronitis,
pericoronal abscess, odontogenic pathologies like cysts and
tumours associated with it, and who needs orthodontic
corrections will undergo this surgical procedure.2

Blood is an important body fluid which provides nutrients
to the cells. It has limited shelf life. Preservation of blood is
costly and the processing is also complex. But the transfusion
has its own complications which includes infections, blood
borne diseases, and some acute complications like transfusion
related acute lung injury and associated circulatory overload.
Therefore, to overcome these issues preservation of blood is
considered safe in all surgical procedures.3

To reduce intraoperative blood loss, some pharmacologic
agents have been developed. Various studies have been done
by authors to report the efficacy of these pharmacologic
agents. In their studies they have reported that aprotinin,
hemocoagulase and tranexamic acid (TXA) which are
antifibrinolytics are successful in lowering blood
transfusion.3#4 Tranexamic acid is an analog of lysine which is
an amino acid. Tranexamic acid reduces blood loss by acting
on plasminogen and hence the antifibrinolytic effect. It is
effective in minimizing intra operative blood loss in various
surgical procedures. There are no side effects for this drug as
well as according to the previous literatures.> Some studies
stated that tranexamic acid formulations are successful in
lowering blood loss. In maxillary sinus endoscopic surgery,
topical TXA has been reported to decrease intraoperative
blood loss¢ Some studies have evaluated the effect of
intravenous as well as topical TXA on decreasing the
intraoperative blood loss during orthognathic surgeries.67

TXA when administered intravenously before surgery
decreased perioperative blood loss compared with placebo
during the bimax jaw surgery, a type of orthognathic surgery.8
TXA administration intraoperatively is also efficacious by
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lowering the rate and volume of packed cell transfusion8? and
thereby reducing the duration of admission in the hospital..
However, the use of TXA as a topical agent has no clear
evidence on bleeding during surgery.

The purpose of the study was to assess the effect of topical
TXA solution (1 mg / mL in 09 % normal saline)
intraoperatively on blood loss during the surgical removal of
impacted mandibular third molar.

METHODS

A randomised, prospective controlled trial was done with a
total of 120 patients, scheduled to undergo surgical removal of
impacted mandibular third molar between August 2019 and
January 2020, were enrolled to participate in this study in
Saveetha dental college. All surgeons and patients were
blinded to the randomization. 120 patients were randomly
assigned to 1 of the 2 treatment groups. Simple randomisation
was followed and the patients were selected using the SNOSE
method.

The surgical procedures were carried out by post
graduates of the same cadre in the Department of OMFS.
Participants in group 1 (the control group) received 0.9 %
normal saline for irrigation and cooling of the instruments. In
group 2 (the study group), participants received a TXA
solution, 1mg / 1ml of 0.9 % normal saline. The irrigation fluid
was provided by a nurse just before the operation and used as
needed throughout the procedure and the amounts used were
recorded. Ethical clearance from the SRB committee was
obtained before conducting the study (SDC / SIHEC / 2020 /
DIASDATA / 0619 - 0320).

The inclusion criteria included 20- to 45-year-old
otherwise healthy patients who were scheduled to undergo
surgical removal of horizontally impacted mandibular third
molar. Exclusion criteria included immunocompromised
patients, patients undergoing anticoagulant therapy and
patients with bleeding disorders.

Total number of patients included in the
study=120

Simple Randomisation

Group 1
(Control Group)

N=60

'Y

Group 2
(Study Group)
N=60

Table 1. Methodology Flow Chart
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Blood loss was measured according to the amount of blood
(mL) accumulated in the suction container at the end of the
case, after subtracting the amount of irrigation fluid that was
used intraoperatively. In addition, all pieces of 44 - cm gauze
were weighed at the end of the case, and each 1g increase in
the weight of the gauze was considered 1 mL of blood loss.
Total operative duration was recorded for each patient.

Blood loss was considered as the primary outcome of the
study. Age, gender, surgical time, the amount of irrigation
solution used, visual assessment of surgical field, were the
other variables that were analysed. The use of topical TXA
solution was the predictive factor of the study.

Statistical Analysis

They were performed using SPSS for Windows, version 20
(IBM Corp, Armonk, NY). Changes in parametric variables
were analysed using the unpaired Student t test. Values of P
< .05 were considered statistically significant.

RESULTS

The study comprised of 60 patients whose mean age of Range
20 -45years. 31 male patients (51.7 %) and 29 female patients
(48.3 %), were allocated in Group 1 and 30 male patients
(50 %) and 30 female patients (50 %) were allocated in Group
2. There was no difference in gender distribution among the
groups. The mean age was 29.15 + 4.602 years in group 1 and
28.48 + 4.862 years in group 2(Table 1)

N Mean Std Deviation P - Value
TXA Group 60 29.15 4.602 012
Control Gp 60 28.48 4.862 |

Table 1. Mean Age of the Patients

N Mean Std Deviation P - Value|
TXA Group 60 22.83 4.047 067
Control Gp 60 26.43 9.698 )

Table 2. Duration

N Mean Std Deviation P - Value|
TXA 60 43.72 .660 0.01
Control Gp 60 105.7 1.109 )

Table 3. Mean Blood Loss

105.7

Blood Loss in ml
=33
[=]

(o)

40
0

TXA Group Control Group
Groups

=

Figure 1. Mean Blood loss

The mean operative time (Table 2) was 26.43 + 9.698
minutes in group 1 and 22.83 + 4.047 minutes in group 2
(P > .05). The mean intraoperative blood loss (Figure 1) was
105.73 + 7.861 mL in group 1 and 43.72 + 6.416 mL in group
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2 (P<.05). The mean volume of irrigation was 140.33 + 12.332
mL in group 1 and 80.08 + 7.658 mL in group 2 (P <.05). The
mean operative field score (Table 3) was 3.70 + 1.109 in
group 1 and 1.08 £+ 0.66 in group 2.

Figure 1 shows mean blood loss in tranexamic acid group
and control group where X - axis denotes groups and Y - axis
denotes blood loss in ml. Mean blood loss in the TXA group was
43.72 ml and in the control group was 105.7 ml. P < 0.05 and
it was statistically significant. This implies that there was a
reduction of blood loss in the TXA group compared to control
group.

Only one patient in the control group (Group 2) had
infection following surgery. Thromboembolic events were not
reported in any of the patients.

Based on our results, irrigation with TXA solution was
associated with a statistically significant reduction in blood
loss especially for inexperienced surgeons who could
anticipate blood loss with a good quality of the surgical field,
in spite of prolonged surgical time.

DISCUSSION

Impacted tooth is a tooth whose eruption is prevented by some
barrier so that the tooth cannot erupt into the oral cavity. It is
associated with acute complications like pain, infection,
pericoronitis, and chronic complications like cysts and tumors,
root resorption, bone loss. It is advised to remove surgically to
avoid these complications.10

Most common intra operative complication of any surgical
procedure is blood loss and hence it results in increased
duration of the procedure. The possible postoperative
consequences following surgery may be pain, swelling,
trismus and inability to eat properly.1t

In impacted third molar removal, there won't be severe
bleeding. But in some situation, it is tough to handle bleeding.12
The patients may be healthy and in the same age group. The
surgical procedures performed were even same. In Spite of
this, there may be a challenge in controlling bleeding.!3

The greater the blood loss, more the complications are.
Blood loss can be balanced by transfusion of whole blood or
packed cells depending on the situation but it has its own risk.
The complications are infection, antigen - antibody reactions,
hypothermial4!5> and cost. Various pharmacological agents
like Aprotininl® Hemocoagulase.l” Tranexamic acid’ are used
to control bleeding.

TXA (both intravenous and topical application) when it is
administered intraoperatively, there is a significant decrease
in blood loss and thereby reducing postoperative blood
transfusion19682021 reported the single use of intravenous
TXA in orthognathic surgery and they found that there was
significant reduction in blood loss in the TXA group compared
to the control group.22 It was found that TXA irrigation
significantly reduced blood loss in bimaxillary osteotomy
procedures. This is in accordance with our study. In our study
we found that mean blood loss in TXA group was
4447 + 6.416 mL and in control group was 84.73 + 7.861 mL
(P <0.05) and it was statistically significant.23 It was found that
a single bolus of TXA 10cmg / kg improved the surgical field
and surgeons’ satisfaction compared to the placebo group. In
our study, we found that TXA group had improved surgical
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field of 1.08 + 0.66 (6 - point scale by Fromme et al. and
Boezaart et al.) compared to control group 3.70 + 1.109 (P <
0.05) and it was statistically significant.

The mean duration of the procedure was 26.17 + 0.98
minutes in group 1 and 20.94 + 0.61 minutes in group 2 (P >
.05) and it was not statistically significant. But in a study by
Vahedi R. et al.22 they found that there was a significant
reduction in duration of the surgery.

CONCLUSIONS

In our study all the procedures were done by postgraduates of
the same cadre. Inexperienced surgeons may anticipate blood
loss and therefore there is a loss in the surgical field which
increases the duration of the surgery. Therefore, we conclude
that TXA irrigation is effective in controlling bleeding and it
improves surgical field, especially for the inexperienced
surgeons.

Data sharing statement provided by the authors is available with the
full text of this article at jemds.com.

Financial or other competing interests: None.
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