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Introduction
Traumatic epidural hematoma (EDH) is one of the most 

common disorder in neurosurgery with high morbidity and 
mortality [1]. Of all the total brain injuries, 2.7 to 11% are 
EDH and large hematomas lead to higher mortality and 
morbidity, so immediate control is necessary to obstruct 
such bleedings [2]. Reported mortality rate of EDH is 
20% [3]. Most patients are men under 45 years old whose 
injuries cost much to patient and society [3,4] . Laceration 
of middle meningeal artery is the most common cause of 
EDH. If the bleeding is not controlled, the result will be 
increased brain pressure, herniation and death [5]. The 
main treatment of EDH is surgery, but in patients with 
no such a need, some conservative methods are done, like 
some drugs. Antifibrinolytic drugs such as tranexamic 
acid (TXA) have essential role in reducing hematoma 
volume and mortality in major surgeries and traumatic 
patients without any important complication [2,3]. Most 
studies have confirmed that TXA is a safe and effective 
drug in acute bleeding events to control volume and size of 

hematoma [5-7]. The goal of this study was to evaluate the 
role of TXA in traumatic EDH patients admitted to Imam 
Reza Hospital of Tabriz University of Medical Sciences 
(North West of Iran). This study has been registered as a 
clinical trial in www.irct.ir (IRCT201011202854N6) and 
has been registered and confirmed by ethical committee 
of the university (No: 5.4. 5898). 

Methods and Materials/Patients
In this study, 100 patients with head trauma, EDH with 

maximum diameter lesser than 10 mm, aged between 18 to 
75 years old, GCS=15, written participation consent form 
were randomly selected. All patients lacking the upper 
criteria; GCS<13, requiring surgery, having EDH in occipital 
region, positive history of major disorder, positive history of 
antifibrinolytic consumption were excluded. All 100 patients 
admitted to Imam Reza Hospital from April 2014 to March 
2016 underwent the intervention. Before intervention, all of 
these criteria were checked for all patients, and they were 
randomly divided into two groups; i.e. group A (cases) and 
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group B (control). In this study, the effect of TXA on conservative 
treatment of EDH in traumatic patients are discussed. This study 
was randomized-single blind with use of placebo. In two parallel 
groups of 50 study cases and controls, men and women aged 18 
to 75 years old with diagnosis of EDH (with no associated severe 
traumatic injuries) in Tabriz Imam Reza hospital, not requiring 
surgical intervention, were selected. The intervention group 
received one gr ampule TXA as loading dose and then one gr every 
eight hours for two days, but control group received placebo. After 
two days, spiral brain CT scan was performed for all patients, and 
the two groups for some parameters such as the rate of change in 
EDH volume and diameter, level of consciousness and the rate 
of need for surgery before and after intervention were compared.  

Results
We studied 100 patients with traumatic brain injury with 

a mean age of 34.2 ± 7.9 years old. Of the patients, 69%  
were male, and 31% were female. Hematoma occurrence rate 
was 33%, 39%, and 28% in parietal, frontal, and temporal 
region, respectively. Hematoma diameter was 3.7±1.8 mm 
after treatment with TXA, and 4.03±1.6 mm in the control 
group. There was no statistically significant difference 
between the two groups (Table 1). The volume of hematoma 
was 8.04 ± 3.2 cc and 10.4±3.7 cc in TXA-treated patients 
and control group, respectively. A statistically significant 
difference existed between the two groups (Figures 1-3).

Control Intervention P
Intergroup

After Before After Before

Diameter 4.3 ± 1.6 3.7 ± 1.8 4.4 ± 1.6 3.9 ±2 0.85

P 0.22 0.15

Volume 10.4 ± 3.7 8 ± 3.4 10.7 ± 3.9 8.1 ± 3.7 0.001

P 0.007 0.21

Discussion
Traumatic brain injury is the most common cause of mortality 

and morbidity in young patients, as observed in our study in 
patients with mean age of 33 years old. Vehicle accident has been 
reported as the most common cause of trauma. Most of these 
victims are under 40 years old, leading to remarkable costs for 
patients and society [8]. Some patients need surgery intervention; 
however, many do not require surgery. These patients are treated 
with conservative proceedings such as antifibrinolytic agents. 
TXA, an antifibrinolytic drug, reported to be safe in most prior 
studies, had no serious side effects in our study [9,10]. The highest 
effectiveness of TXA is at first four hours after trauma and injection, 
so in our study, we started TXA administration immediately 
after diagnosis of EDH in patients [8]. In a study by Johansson 
et al. (CRASH 2), TXA was useful in reducing bleeding volume 
and mortality [11]. In the control group of our study, hematoma 
volume had a significant increase, whereas hematoma volume 
did not increase significantly in the intervention group. In both 
groups, hematoma diameter had no significant change. In a study 
by Morrison et al. in USA army, with using TXA in traumatic 
patients, mortality was reduced, and TXA was effective in EDH 
and reduced mortality and morbidity in our study. In another 
study by Perel et al., bleeding volume reduced from 5.9 mm to 
4.8 mm by administration of TXA in intervention group, and new
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bleeding site appeared in 11% of patients in intervention group,
and 16% in control group [12]. In control group of the this study,
hematoma volume increased from 8 ± 3.4 cc to 10.4 ± 3.7 cc,
and P-value was 0.007 that was statistically significant, while 
in the intervention group, P-value was 0.21 which was not 
statistically significant. The difference between hematoma 
diameters was not significant in the two groups; P-value was 
0.22 and 0.15 in the control group and intervention group, 
respectively. It means that TXA was effective in maintaining 
and reducing hematoma volume, but had no significant effect 
on hematoma diameter.

Conclusion
According to our study, TXA drug can have a critical role 

in controlling bleeding in EDH patients. The role of this drug in 
elective surgeries has been proven, and in cases of brain injury 
could be useful and improve the prognosis of patients.
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Table 1. Comparison of Volume and Diameter of EDH in Brain C.T 
Scan in Two Groups

Figure 1. Changes in Volume of Hematoma between Two Groups 

Figure 2. Changes in Diameter of Hematoma between Two Groups
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Figure 3. Calculating the Volume and Diameter of Epidural Hematoma in Patients 
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Comments
There is growing body of evidence on the role of tranexamic acid 
(TXA) in conservative treatment of traumatic or non-traumatic intra-
cranial hematomas. In this study, the authors attempted to provide new 
evidence for its role in treatment of epidural hematoma (EDH). For 
this reason, a group of patients selected for conservative treatment of 
EDH were given TA and showed less hematoma volume expansion 
compared with the control group over time.
Although, the study is a prospective, randomized, and controlled trial, 
it harbours major drawbacks which preclude it from being classified 
as the highest level of evidence. Many details of the methodology 
are missed including but not limited to age distribution, coagulation 
profile, randomization method, and biostatistical tests. Patient outcome 
at discharge or their follow-up status is not reported as well. Regarding 
the results, if data are presented as mean ± confidence interval as is 
usual, there are no statistically significant differences between the 
groups. Yet, even if we accept a difference, it is only statistically as 
the difference in expansion between the two groups was less than 0.5 
cc (10.4 ± 3.7 vs. 10.7 ± 3.9) which is clinically negligible. Also, we 
should notice that the authors have used ABC method for “estimating” 
the hematoma volume which is not accurate for research purposes and 
preferably, a scientific software (e.g. Image J) should have been used 
to “calculate” the volume. 
Another important point is that we have evidence showing the 
importance of timing between the accident and the first brain CT 
scan indicating that the shorter this time, the higher the chance of 
developing new hematoma or experiencing volume expansion in an 
existing one. This was again neglected by the study as there is no 
information on the average time between the happening of trauma 
and the first CT scan. Finally, we should bear in mind that the goal of 
such treatment is to control hematoma expansion to prevent further 
surgeries/interventions in conservatively treated patients. However, 
the number of patients deteriorated clinically (e.g. developing intra-
cranial hypertension symptoms such as nausea, vomiting, drowsiness, 
headache, etc), required surgery, or even died in each group is 
not reported. Taking all mentioned above into consideration, it is 
impossible to draw conclusion whether or not this intervention may 
affect our decisions or patient outcome according to the current study.
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