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IntrOductIOn
One of the chief factors that increases the morbidity of trauma 
management is haemorrhage. Tranexamic acid is an inexpensive, 
easily used and relatively safe drug. It inhibits plasminogen activation 
and plasmin [1] thus retards clot disintegration. Therapeutic 
application of tranexemic acid in trauma for preventing blood 
loss has been documented since 1960s.The safety and efficacy 
of prophylactic administration of TXA for reducing blood loss in 
trauma has been well documented through a recent multi centric 
randomized trial conducted in more than 20,000 patients [2].

Other haemostatic agents are Aprotinin which is a proteolytic 
enzyme inhibitor (acts on plasmin) and Etamsylate which acts by 
correcting abnormal adhesion of platelets. 

Since blood loss causes several serious complications, it is 
compensated emergently by transfusion of blood or its products. 
However, transfusion of blood and products always carries a risk 
of inadvertent transmission of infection, antigen-antibody reactions 
and additional cost all of which can be prevented if blood loss is 
reduced. Morbidity associated with the delay in compensating the 
blood loss could also be prevented by pharmaceutically preventing 
haemorrhage. 

TXA is the only drug that can be used safely for reducing blood loss. 
Infusion of IV TXA to trauma patients within three hours of trauma 
has successfully saved 372, 315 and 755 life per year 1,000 trauma 
patients in Tanzania, India and the UK respectively [2]. 

On comparison, drug induced haemorrhage control is also more 
economical than blood transfusion. On comparison, the calculated 
incremental cost per life year gained by infusing TXA in trauma 
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patients is $48, $66 and $64 in Tanzania, India and the UK 
respectively [2]. 

During management of maxillofacial injuries, haemostasis is 
essential to clear the airway also. A retrospective study of 170 
patients with 210 maxillofacial fractures reports that blood loss is 
the most common complication following maxillofacial fractures 
and their treatment [3]. Though maxillofacial injuries are seldom 
associated with life-threatening bleeding, there has been a report 
of an incidence of 10 in 222 cases of the same following maxillary 
fracture alone [4]. Thaller and Beal also present detailed reports of 
six patients who have succumbed to haemorrhagic complications 
or had life-threatening exsanguinations secondary to isolated facial 
trauma [5]. TXA has also been reported to be successful in reducing 
haemorrhage in several surgical procedures including craniofacial 
surgery [6], knee surgery [7], spine surgery [8], prostrate surgeries 
[9] and the like besides trauma management. TXA oral rinse has 
been used for preventing excessive haemorrhage for patients with 
coagulopathies [10-16]. IV TXA has also been proven to be effective 
in reducing bleeding in healthy adults undergoing third molar 
surgery [17]. Administration of TXA has also been evaluated and 
found effective in reducing post-surgical haemorrhage during and 
after bimaxillary orthognathic surgery [18]. Reports of complications 
following administration of TXA are uncommon and have not 
been confirmed by controlled clinical research [19,20]. TXA usage 
for prevention of excessive haemorrhage, specifically in isolated 
maxillofacial trauma has not yet been investigated.

The aim of this study was to assess the effect of a single intravenous 
pre-operative dose of tranexamic acid on blood loss during the 
treatment of maxillofacial trauma.

ABStrAct
Purpose: Tranexamic acid (TXA) is prescribed for short term 
management  of haemorrhage. It is also administered prophy-
latically in surgeries where blood loss is anticipated. Tranexamic 
mouth washes are also used in oral surgical procedures for pa-
tients with coagulopathies. The purpose of this study was to as-
sess the efficiency of the usage of tranexamic acid on reduction 
of haemorrhage in maxillo mandibular trauma cases.

Materials and Methods:  Twelve consecutive male patients, 
between the ages 20-40 years, with multiple fractures of the 
facial bones, were included in this study. Six patients were 
administered either IV tranexamic acid (10 mg/kg- Group 1)
and another six placebo (IV normal saline- Group 2) just before 
induction of anaesthesia. All patients were operated by the same 
surgical team, using the same standard techniques and the same 
anaesthetist and the same drugs were used during the surgery. 
Hypotension was induced for further reduction of intra operative 
blood loss. Intra and post-operative blood loss, operation 

time, transfusion of blood products, pre- and post-operative 
haemoglobin, number of days of hospitalisation and blood count 
were recorded for both groups.

results: Tranexamic acid significantly reduced the volume of 
blood loss during the surgery when compared with the control 
group (489.17± 106.7 mL vs 900.83 ± 113.7 mL). Considering the 
duration of operation and the treatment groups only, the mean 
total blood loss in the control group was 411.67 mL more than 
that in the tranexamic acid group. None of the patients of the TXA 
group required blood transfusion post-operatively. There was no 
difference in the length of hospital stay between the 2 groups. 
Two of the patients of the saline group required blood transfusion 
post-surgery due to significant drop in haemoglobin. The average 
drop in haemoglobin was 2 ± 1.4 in the tranexamic group and 4 
± 1.09 in the saline group. 

conclusion: Pre-operative intravenous bolus administration of 
tranexamic acid at 10 mg/kg reduces blood loss compared with 
placebo during the surgery.
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reSultS
Twelve patients were included in the study, of them 6 received IV 
TXA (Group 1) and the other 6 received only NS (Group 2). Further 
statistical analysis using ANCOVA showed that both the operation 
time and treatment Group (p< .001) affected the total blood loss.
Tranexamic acid significantly reduced the volume of blood lost due to 
the surgery when compared with the control group 2 (489.17± 106.7 
mL vs. 900.83 ± 113.7 mL). Considering the duration of operation 
and the treatment Groups only, as the variable, the mean total blood 
loss in the control Group 2 was 411.67 mL more than that in the 
tranexamic acid Group 1. None of the TXA group 1 patients required 
blood transfusion post-operatively. Two of the patients of the saline 
group 2 required blood transfusion post-surgery due to significant 
drop in haemoglobin below 8 mg/dL. There was no difference in the 
length of hospital stay between the 2 groups. The average drop in 
haemoglobin was 2 ± 1.4 in the tranexamic Group 1 and 4 ± 1.09 in 
the saline Group 2. No adverse reactions or thromboembolic events 
were observed. The two patients (saline Group 2) who received 
transfusions developed fever post-operatively, which was controlled 
by adequate antipyretics.

dIScuSSIOn
A randomised controlled trial was conducted in 274 hospitals in 
40 countries. This RCT named CRASH-2 assessed the efficacy 
and safety of TXA by investigating 20,211 adult trauma patients 
who had or were at a risk of significant haemorrhage. In the trial, 
the injured patients were randomly separated into two groups 
within 8 hours of injury. One group received an initial dose of 1g of 
tranexemic acid and a second dose of 1g as infusion over 8 hrs. 
The other group received a matching placebo. 110096 patients 
received tranexemic acid and 10115 received placebo, of these 
10,060 and 10,067 (respectively) were analysed. The CRASH-2 
randomised control trial established the safety and efficacy of 
TXA administration for trauma patients.  It showed a significant 
reduction in mortality without any significant increase in thrombo 
-embolic event [23]. TXA is both safe and effective in reducing the 
risk of death due to blood loss in trauma cases [24].

Though the safety and the efficacy of the drug have been 
established, there is no consensus about the dosage and the best 
time for administration of this drug. The prescribed dosage is 1-1.5 
g or 15-25 mg/kg 2-4 times daily. The dosage of TXA advocated 
ranges from 1gm [25] to 100 mg/kg transfused over 15 minutes 
with a second infusion of 10 mg/kg/hour transfused until wound 
closure is achieved [26]. 

The dose administered in the CRASH RCT was 2 g with 1g as 
bolus and 1 g as continuous infusion over the next 8 hrs [23,24]. 
In general surgical conditions and in trauma where life threatening 
haemorrhages are anticipated, a continuous infusion is advocated. 
However since maxillofacial procedures are of much shorter time 
duration, we have employed a single bolus administration, pre-
operatively, in order to prevent intraoperative blood loss alone. 

One hundred forty eight patients undergoing cardiac surgery with 
extracorporeal circulation were divided into six groups. One group 
did not receive TXA. The other five received loading doses before 
incision ranging from 2.5 to 40 mg/kg and one tenth the loading 
dose was infused hourly for 12 hours. The quantity of blood 
collected by test tubes over 12 hours represented blood loss.  This 
prospective, randomised, double blinded study concluded that 
the group that received prophylactic administration of 10 mg/kg 
of TXA, followed by continuous infusion of 1 mg/kg per hour, had 
the least haemorrhage. Larger doses did not provide additional 
haemostatic benefit [27].

Since TXA has a plasma half-life of 1.9 hours, [28] and our 
anticipated duration of surgery averaged two hours, a bolus 
injection of 10 mg/kg weight was chosen as the dosage to 

MAterIAlS And MethOdS

Medscape 
Male patients, between the age 20-40 years, with pan facial fractures, 
with normal bleeding, clotting and prothrombin time, with no other 
medical complications were alone included in the study. This study 
was approved by the ethics committee of Sree Balaji Dental College 
and Hospital, Chennai, India. All patients were informed about 
the study and informed written consent obtained. The study was 
conducted between November 2009 and October 2011.

Pre-operative Assessment 
A blood sample was taken for assessment of haemoglobin (Hb), 
haematocrit (CBC), prothrombin time (PT), activated partial 
thromboplastin time (APTT), liver function tests (LFT), renal function 
tests (RFT), random glucose (RG), and grouping.  Blood pressure, 
pulse and respiratory rate were periodically monitored from the time 
of admission to the time of surgery.

randomization 
Patients were chosen at random, six patients to receive IV TXA 10 
mg/kg (Group 1) and another 60.9% normal saline (NS) (Group 
2) 15 minutes before surgery. Information regarding the drug 
administration was maintained by the nursing staff not involved in 
the study. The information regarding the drug administration was 
completely blinded to the surgeon, anaesthesiologist and the 
surgical team till the completion of the study.

Anaesthetic Protocol 
No premedication was administered. General anaesthesia was 
induced by propofol (2-3 mg/kg) with Remifentanil (0.5 μg/kg/min) 
infusion and maintained using isoflurane. The patient was ventilated 
adequately and muscle relaxant rocuronium (0.5 mg/kg) used. 
Patient was intubated and catheterized. Vital signs were monitored, 
the patient was positioned supine with a 15° head up tilt, and care 
was taken to avoid obstruction of venous return from the head. 

Intraoperative Procedure  
One gram of Cefotaxime, and TXA/ NS were given intravenously just 
before commencement of the surgery. The surgeries were performed 
by the same surgical team with assistance of post graduate 
students.  The procedures involved exposure of the fractures after 
adequate pre-surgical aseptic preparations, debridement of the 
wound, mobilisation and rigid fixation and layered closure. Blood 
loss was measured intra and post-operatively by calculating the 
difference in weight between the fluid in suction bottles, blood-
soaked gauze, and the irrigation fluid used. All patients received 
fluid replacement to maintain urine output greater than 0.5 mL/kg/
hour. Packed cell (RBC) transfusion was done when the blood loss 
was greater than  one fourth of the blood volume (70 mL/kg for 
males, 65 mL/kg for females), or the haemoglobin level was less 
than 8 g/dL. Blood samples were taken at 4, 24, and 48 hours 
postoperatively for haemoglobin, CBC, PT, and APTT.
Blood loss was calculated as the difference in pre and postoperative 
haemoglobin and hematocrit values. The following formulae were 
used assuming the blood volume was normalized at 48 hours 
postoperatively and the haemoglobin level could be raised by 1 g/
dL for every pack of red blood cells transfused:
1.   Haemoglobin Loss = Pre-operative Haemoglobin level–48 hours 
post-operative haemoglobin + Unit of packed RBC transfused x 
Calculated Blood Loss = Blood Volume × (Haemoglobin Loss/ Pre-
operative Haemoglobin)
(Modified from Johansson et al., [18,21]). 
2.  Red Blood Cell Loss = Blood Volume × (Pre-operative Hematocrit–
48 hours postoperative hematocrit) + 320 x Unit of packed red cells 
transfused x Calculated Blood Loss = Red Blood Cell Loss/((Pre-
operative hematocrit + Postoperative  hematocrit)/2)
(Adapted from Hurle et al.,[18,22]).
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maintain a therapeutically effective concentration between 5 mg/
dl. Though 30% of the intravenous dose of 10 mg/kg of TXA was 
detected in the urine during the first hour after administration and 
the total excretion rose to 45% after 3 hours, approximately 55% 
remains in circulation upto 24 hours [29]. Therefore maxillofacial 
trauma surgery does not require a continuous infusion since post 
operative haemorrhage is of lesser concern than management of 
immediate haemorrhage in order to clear the airway. 

Our results have shown that two out of six patients who were 
administered saline had a fall in haemoglobin that required blood 
replacement while none of the TXA patients (Group 1) needed a 
transfusion. The average fall in haemoglobin and the volume of 
blood lost is much lesser in the TXA group 1 than the saline Group 
2. This concludes that a single pre-operative dose (10 mg/kg) of 
tranexamic acid given intravenously immediately before surgery 
reduced blood loss during trauma surgeries. No thromboembolic 
incidents, adverse reactions or complications were encountered 
with the administration of TXA in this study.

TXA does have a few contra indications which include renal 
impairment, thromboembolic disease, massive haematuria disse-
minated intravascular coagulation and pregnancy. TXA should 
be discontinued if colour vision disturbance occurs. Dose of TXA 
should be reduced if there is gastro intestinal upset (nausea, 
vomiting, diarrhoea). In about 15% of the population these side 
effects occur and improve with dose reduction.

cOncluSIOn
This inexpensive and safe drug should be incorporated into trauma 
clinical practice guidelines and treatment protocols. Tranexemic acid 
usage prior to the commencement of maxillofacial trauma surgery 
does seem to reduce blood loss. On the basis of this pilot study a 
double blinded randomised controlled trial can be conducted in a 
larger population to examine the efficacy of the same further. 
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