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	 5�� (� �� 3� H'� � �(�� 
�  ��5� �95 �� 5K(�  5�.��   ��5�� �
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� "5.  ����� (�   ���+94-1392    ��(��1 � ��( ���  (��N�

�����Q � ����+�2� ��&���(�1 � (� ������(b) �  ��Ah��K�.5��. U���M	� 

�,��- �       ��&�>� ����� ������� (��N� ��(��1 � ��,2�Y� �?� �(��

  .5	�
� ���� %�� (� "5.  

�,2�Y� �� ��(� ��+(� ,� B��. �  ��1M1- B��� ����	
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-�

�*� �� @$� ��(�� �=�� ��(�� ����i
&	 �� �
�</$ �?� � ��������&/�� �

 �� 4 ��� %���15 ����� �U���M	� Computed tomography scan   

)CT scan(  (�8 �$���� ��� � (� �����. ������ (���1 � "����1+ ���G'�
�

�,2�Y� �(�1 � �]3��� U5$ �  "5�	�(��' ; �� �
-� U5$ �  ����� �  U5�$

���G,	� �#&��  (� ����- �
 ��<�5	� U5$ �CT scan 2��  .�
�� � ,� � (� 

j��� �� �,2�Y��  B��.��(�	�� 3� � )2 > Cr  ��� Creatinine �(  Z��X�

�+�(���  ��G,	� 5Q.�
� �,2�Y� U�1�� �� B�I (�1 � R
' �  
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1	 @M� � �,2�Y� %�� �� 	 �(
��    �(���� �
���' �� "��h&�� ��

   ��>��G� ��A- ��	
1	 @M� �      kY�� %&'��T ��V	 (� � % ]	�� � ��

 ��/ 1D�95  �5�K(�    �
��� ��
��80  �5�K(�     @�M� (�� ,� Z���?	�

��5� ���F� R�,2�Y� (� �� ����	
� 1 �3 �  �& 2  "5�. �(��� �
��  �

�/,� R��h� BI�5� � "��T �� % � (��(
 � �5+�.  ��� � �� ��5/0  (�

5. �&'�T �V	�  ��5,� ��63   (� ��h	 ��+   ���� "���T �( 5����T    ��A- ���

��/ 1D�  �,2�Y� %�� (� ��&F �95 .5	5. �,2�Y� �(�� "��T �+ (� (�1 �  

       m��� � n��D ;�
�X� �� 5�,� ��� �
�� R(
K %�5� (�� o�(

�& 1� �� �
M� �      ���+(� ,� ��(�� ��(��1 � �"�]�F	�� �<�.�* p#��

�'��X� o�( �� �4q� �� ��(� ; ��� �� ���(�   �� (� ��
�3� ����

� "��T .5	5. H��
� 5+�. � �(
  

   � 5 ��� :� ���]	��� ��(�� �(
� "��T ��(�1 � �� ��,2�Y� %�� (�

  �5+��. "��T ��(�1 � ��  ��1	�(��     o�( .5�. `��(�� (% 2��� �����	)

 � �(�� �� �
� R(
K %�5� ����(
� �1	�(�� (��&>�    ����(�� ���+

 5. � �,� ���F� L
	 �� �$#D� �]	��(� � �5	 ���
�M� ��(�� � ��. 

"5	��* (� �(�� 5� �A/� � �� ��� (�1 � ��T�5 .  

�&>�  ��5,� �� ���(�� ��+200 "(�1. � � A� �(
�  .5���T �(�mT

�&>� (� �  ��(
� "��T ���(��4  % 2�� ����	 ����100 �3 �  �� ��& 2

 "��1+1  �&�>� (� � 5 �� : ���]	��� ��(�� U�T �   ����(��  ��1	�(��  

4  ����100 �3 �   �&�>� ��( ��� .5. �&.�mT % 2�� ����	 ��& 2   ���+

4��* B 1<� � �,2�Y� �D (� � 5. ��� �(�� 5� �A/� ����(��   �����	

"5//� B 1<� ��>�i
2
���( �r	�i(�� :.�* � 4��*    �(��1 � � ����	

     �r�	�i(�� �(�
�� (� ��A/� � 5/&�.�5	 ���
M� ��(�� L
	 �� �$#D�

:.�* �� �]	��(�    ��� � 5���1	 BK�� b�1� `G?� :.�* �� �>	�
�

"(�1. U#$� � �&>� � .5��� L#D� � L
	 �� ����(��  

 (� �(��4 2�� �� .5. "��h&�� �3���   (�5�G� ��� � 100  ��3 �   ��& 2

 R5� Z�s10  � �G I� ���5,� ���  BK�
' (�8  �&$��`�(��  .5�. 

   � �(�� ��
��M� �� B���I (� ��(���1 �24   ���?� �� �� 5��,� �$����   

CT scan  5/&'�T (��I ��&'��  ����(� �� 5,� � B�I ��+   �
�-� ��V	 ��

 �1M1- B��� ����	
� L
	 �� @M��     5��5- ����	
�� ���M�� �

      � % � ,� ��>�i
2
���( :�.�* t��
� � @�M� 4����'� ��� �  (�

4��* ���	 �  (�1 �.5. ��� kY�   ���A&	� � �5&�� (� ��(�1 � �(� .
+

� �% /01+ � �,2�Y� �
�A� � ,Q � ��(�� (�1 � !�� �� (�   ��+ U��'

  .5. ��� (�1 �  

"���      U��	 �� "��h&��� ��� ��	���( ��� ��(� �� r* ��,2�Y� ��+   (���'�

SPSS  �q�>	 � 23 )version 23, SPSS Inc., Chicago, IL ( �

�
��  ��+2
χ � t 5. B 3?� � ���M�.  
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 ��95 � �h	    5 ��� :� ���]	��� `�(�� �?� ��(
� "��T ��
/$ �� �+

 (� � 5/&'�T (��I95    .5�F	 `��(�� �(�� %�� �5+�. "��T ��
/$ �� �h	

 ��,2�Y� R5� �D (�3  "��T �� (�1 �     �� B��I R
�' ��3$ ��� 5+��.   

24  ��5- (� .5	5. j(�� �,2�Y� �� �$��1   � r/�- �%�� H��
� �

 �
�� ;>� �� .��� "5� "��T �� ����	
� B?�t   %�� % ]	�� � �

�/,� Z#&�� "��T ��   �
��� ;>� �� �% /01+ .�.�5	 �(��2
χ  �

Fisher's exact�,��Q L
	 � r/- H��
� � �    "���T �� (� �� 	 � 2��

�/,� R��h� ) �.�5	 �(��050/0 > P.(  

       ��� 5+��. � �(
�� "���T �� (� �� 2�� ����	
�� @M� % ]	� �

 ; ���9/4 ± 7/4  �2/4 ± 0/5 ��      �
��� ;�>� ��� � �
�� ��t �

�/,� Z#&��  ) ��.�5	 �
-� "��T �� % � �(��640/0  =P  @�M� .(

 (� ����	
�24  ��3��5� �� 5,� �$��  ��� 5+�. � �(
� "��T �� (�

 ;�� ���80/5 ± 69/4  �85/4 ± 12/5  ����    R����h� � �
��� ����

�/,� ) 5F	 "5+�F� "��T �� % � �(��590/0  =P  R���  �� % ]	� � .(

      ;�� ��� ���� ��� 	 5+���. � �(
��� "����T �� (� ����	
��� @��M�   

71/3 ± 01/0-  �48/2 ± 13/0- �/,� Z#&�� ��� ��
�   �� % �� �(��

) 5F	 "5+�F� "��T810/0  =P ��5-) (2.(  

 (� ����	
� @M� �"5� ��� �� w��&	 ;>� �� ��]�� Z�D ��

49 ) �h	6/51  � �(
� "��T �� (5K(�56 ) �h	9/60   "���T �� (5K(�

 �� 5+�.24      (� ���� �5�	�� ��  �� ��5�� B1$ �� 5,� �$��26   �� ��h	

) �(
� "��T4/27  � (5K(�19  ) ��h	7/20     �5+��. "���T �� (5�K(�

 �� �5 * 4+�� ����	
� @M�  �B���G� (� .��20     �(
�� "���T �� ��h	

)1/21  � (5K(�17 ) �h	5/18    @�M� 4����'� 5+�. "��T �� (5K(�

 �
�� `�D ��� �5/&.�� ����	
�2
χ   �� (� ����	
�� @�M� R��  �� �

���/,� R����h� "����T ) ���.�5	 �(��420/0  =P B<��. (� w����&	 .(1   

  .��� "5�  

  
 ���1 ��� 	
���� ��
�
�� ���� . �� �������24  �� � �
�! "
 �#$

�%&� � ���! '��( ��  

  

 ��5- (�3    � �� 2�� ����	
�� @�M� (�� ,� Z��?	� � % ]	� � �   

24  �$��      "���T �� (� ����	
�� @�M� R���  �� � ��3��5� �� 5,�

�,��Q L
	 : <h� �� 5+�. � �(
�       ;�>� ��� .���� "5�� �� 2�� �

 �
��t � � 2�� ����	
� @M� % ]	� � �24   � ��3��5� �� 5,� �$��

   Z#&��� ��i
&	��� (�N� ��(�1 � (� ����	
� @M� R��  �� % /01+

�/,�     � �� 2�� ����	
�� @�M� �� �(
D �� C�.�� �(��24   �$���

�/,� (
D �� 5+�. "��T (� ��3��5� �� 5,�  "��T (� � �
� �&F � �(��

 4+�� ����	
� @M� ��(
�) �.�� ��&F �037/0  =P .(  

% ]	� � "�1	 � kY� �(� .
+ )GCS   ���Glasgow coma scale( 

(� B�I ���(� �� (� �� "��T �(
� � 5+�.  ���  ;� ��� 2/3 ± 3/12 � 

8/3 ± 1/12 �
� � Z#&��  ��/,� �(��  % �� ��  "���T  "5+��F�   5�F	

)630/0  =P( .(� 24 �$�� 5,� ����(� �� kY� �(� .
+ ��  "���T 

�� ; ��� 2/1 ± 7/14 � 4/1 ± 6/14 �
� � R��h� �/,� �(�� % � �� 

"��T �
-� ) �.�5	760/0  =P( .  

  

 )��*1�%&� � ���! '��( �� �� ������� �+! � ,-* ./0 1�"�� .  

�����  
����  

 �����P 
����  �
	�  

(���) ,� ,#-��#�  3/16 ± 5/37  3/15 ± 7/38  600/0  

/01  

(����) ���2$  

�"�  )1/82 (78  )9/85 (79  
480/0  

�4  )9/17 (17  )1/14 (13  

�25�6 �#7%� �  ��� 89$��! ���%�  )4/28 (27  )7/20 (19  220/0  

:�� 89$��! ���%�  )0/20 (19  )2/15 (14  390/0  

��";"��" 05� 89$��!  )3/5 (5  )4/5 (5  960/0  

�#$9<	0= >?$ ��5"�9@  )9/57 (55  )6/75 (53  990/0  

�A9 ��B  )3/43 (43  )8/47 (44  730/0  
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 )��*2 � ��2�
 ������� ��� �&�#! 3
�+�
 � /�4�&�! .24 �%&� � ���! '��( �� �� 5&!�� "
 �#$ 67&0  

�����  
����  

 �����P 
����  �
	�  

��#�) �#7%� ��5"�9@ C�D (" #7  90/4 ± 70/4  20/4 ± 00/5  640/0  

 C�D �� ��5"�9@24 ��@��� 4� �2; >=��  80/5 ± 69/4  85/4± 12/5  590/0  

��5"�9@ C�D E�"##F$  71/3 ± 01/0 -  48/2 ± 13/0 -  810/0  

  
%1Q �� %�� (� 24 5,� �$��  ����(� ��83 �h	 )3/94   (5�K(�

�� "��T �(
� � 73 �h	 )4/92  �� (5�K(�  "���T  �5+��.  ��(��GOS 

)Glasgow outcome score) =
� (5  =GOS 5�	�
� ( . �% �/01+ 

�� "��T ��  �(
�� �  5+��.  ���  ;� ��� 4  ) ��h	5/4  � (5�K(� 5  ��h	   

)3/5 5K(� ( (�N�Sever disability )3  =GOS� (  ��"��T   �(
��  

1 ���h	 )1/1 5��K(� (  ��� 	 5+���. �1 ) ���h	3/1  (5��K(�(���N�   

Moderate disability )4  =GOS�5	�
� ( ��� `�D �
�� Fisher's 

exact� Z#&�� �/,� �(�� % � �� "��T "5+�F� 5F	 )880/0  =P( .  

   ;� ��� ��� 5+�. � �(
� "��T �� (� ��&>� ���� R5� % ]	� �

0/1 ± 1/9  �8/1 ± 2/12  �
�� `�D � �
� ��(t  (� ��&�>� R5� �

�/,� Z#&�� "��T �� ) �.�5	 �(��140/0  =P.( 

(� �D R5� ��3��5� 19  ��h	 )2/10  5�K(� (��  ��(��1 �  ��?� 

�,2�Y� R
' 5	��� �� 6 �h	 )3/6  �� (5�K(�  "���T  �(
�� � 13  ��h	 

)1/14 �� (5K(� "��T 5+�. �5	�
� ��� `�D �
�� 2
χ� �	����'  !��� 

� � � (� �� "��T Z#&�� �/,� �(�� �.�5	 )080/0  =P( . ��x B��I

   ��.�5	 �5�M� ����- B1$ �� �� 	 �(�1 � y + ��,2�Y� %�� (� ���

5F	 ���(�� S(�
$ (�N� �(�1 � y + �% /01+ �.  

  

���  

�,2�Y� %�� (�� ��(�� ���  5 �� : ���]	���   ����	
�� ���� � ��( ��

 ������ �������� �� ���.�	.5��. ����(�� 95  ���'��(� (���1 �"5��//� � 

 � 5 �� : ���]	���92 "5//� �'��(� (�1 � �  �1	�(��   � ��,2�Y� �(
��

  � B�?� �: '��T
�� ��+� �&� �V	 �� "��T �� �� 5/&'�T (��I ��(��

���/,� Z#&���� ��� 2�� ����	
��� @��M�  o�5��q� ����� � 5/&��.�5	 (��

"5//�   ��3��5� R5� �D (� ����	
� @M� ��( �� �B��
$ %�� �� ��

 .5F	 "5��  

  

 )��*3�#�&9 :�� ;<� �$ �%&� � ���! '��( �� �� ������� ��� �&�#! 3
�+�
 � /�4�&�! .  

����� ���	�  �	��  
� ��!�" #$%  

 �����P 
���� ����  �
	� ����  

��� 89$��! ���%�  ��@��� 4� H<I  1/1 ± 5/6  1/3 ± 4/4  180/0  

24 ��@��� 4� �2; >=��  4/1 ± 2/6  8/3 ± 9/4  500/0  

��5"�9@ C�D E�"##F$  40/2 ± 90/3  79/0 ± 30/1  380/0  

:�� ���%�  ��@��� 4� H<I  00/4 ± 30/5  50/5 ± 80/5  800/0  

24 ��@��� 4� �2; >=��  30/1 ± 50/4  80/1 ± 30/6  420/0  

��5"�9@ C�D E�"##F$  40/1 ± 60/4  00/2 ± 50/2  210/0  

��";"��" 05�  ��@��� 4� H<I  30/3 ± 60/7  90/2 ± 40/9  690/0  

24 ��@��� 4� �2; >=��  40/7 ± 30/9  80/3 ± 80/10  730/0  

��5"�9@ C�D E�"##F$  40/8 ± 60/10  30/2 ± 40/2  360/0  

 >?$ ��5"�9@

�#$9<	0=  

��@��� 4� H<I  60/2 ± 30/3  40/2 ± 00/4  150/0  

24 ��@��� 4� �2; >=��  30/2 ± 20/3  00/3 ± 50/3  620/0  

��5"�9@ C�D E�"##F$  20/1 ± 20/1  70/1 ± 30/1  810/0  

�A9 ��B  ��@��� 4� H<I  10/2 ± 50/2  84/0 ± 80/4  017/0  

24 ��@��� 4� �2; >=��  87/0 ± 10/4  70/5 ± 80/6  031/0  

C�D E�"##F$ ��5"�9@  40/5 ± 70/7  58/0 ± 90/2  037/0  
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���/,� � �\��� �5 ���� :�� ���]	��� `���(��  @��M� 4+���� (� �(��

  ��D (� �� 2�� U
��1+ �� ����	
� @M� R��  �� � �.�5	 ����	
�

24  ��
� ���F� ����G� (
D �� �"��T �� (� ���(� L��. �� 5,� �$��

 ��(�� ���   L
�	 � ����	
�� B?� ;>� �� ����	
� @M� � ��� �

�,��Q �      :� ���]	��� ��i
&	��� (��N� ��(��1 � (� �� ��� ��F	 �� 2��

 ��/,� ��� ��(�� 5 ��       ��� � ��.�� ����	
�� @�M� 4+��� (� �(��

H��� �
�A� �� :1� "��T %�� ��(�1 � ��  �
�1	    ��+ ���]�� Z��D �� .

(� ����	
� @M� �3� R��  �� �� 5/N �/,� Z#&�� "��T ��  �(��

"5//� �'��(� ��(�1 � � � � !�� ��� � ��� ��.�5	 � ) �(��6   (�(
��

) �]�� "��T ��13 .�
� �&1� �A-
� B��I (
D �� �(�(
�  

  ���� ��
� �-
� B��I "��T �� (� � � � !�� ��� � R��h� 5/N �+

�/,� R��h� %�� �
�	 (����1+ .    !��� ���� � �5�. �&hT �� (
D  �� (�

�/,� Z#&�� "��T �&'�� %�� �� �.�5	 �(��       ���� ��� w���&	 ��� ���+

�,2�Y� �� "5� � Roberts ��(�<1+ � �� 
>1+  ��,2�Y� %�� (� .5.��

 �� 5. zqF�  �5 ��� :� ���]	���      ���� � ��� !��� 4+��� )�$��   

10 5K(�  ��(�1 � (� #&���� ���� ������ � % /01+�   !��� 4+��

 ��� � ��15 �5K( ����	
� ��� ��    % �/01+ .���� "5�. �]�� ��+� 

y +  4���'� �� �5+�
. �	
TY� �I��$ ��5>	� {��
� �"5�� 	F "5

��� )2.(  

�,2�Y� (� �  5��� (� �� ��]��Clinical trial "5<F	�� �   ��.�5A�

�(�1 � �    5�. U��M	� �5�/2 �� >��T ��+ �   "���T �� ���10    ���h	 (���+

 ��(�1 � (�N� �� ������ ]1FN ����	
��  �1	�(�� � 5 ��� : ���]	���  "���

�+ �� !�� ��
� �&1� �� ���� w��&	 �� 5.     (� k�Q�� R(
�K ��� �&3$

�� "5. ���(� "��T %�� �(�� ��� "�
� )3  .(  

�,2�Y� (� � Perel  (� ��(�<1+ �  ���1+ 5����     4+��� ���� �� 	

�'�F *  "5. o(��T ����	
� ��� ��,2�Y� %�� ��� �\  "5�//� 5� �  �

  �( �&�F � ��(�� �� �� 	 � "�
�	 �(�� %�� �� "��h&�� ��+(�Q �� H'�/�

��� "��� n�Y� )4.( �,2�Y� (� ������ (� "5. U�M	� �   (��<1+ ��+

  ���  n��DClinical randomisation of an antifibrinolytic in 

significant haemorrhage )CRASH-2(   5���.( 4+����� ���� 	

 ����� ����	
�   ��(��1 � (�  (��N� ������     � ���� "5�. "��� ���F	

��� � �� �$�� Z#&�� 2/2 �3 �  �& 2� "��T �� % �(
 � �  5+��.  ���

��� "5 �( R���� )5.(  

�&<	 �,2�Y� (� �� �1A� � �     `� I� 4���* �5�. �&����* � �� ��

    "���T �� (� � �$��� � ����	
�� @M� 4+�� (� �(�� %�� � �\�

���� ��(�� � �(
� � 5+�.  ����>��G� � ���(�  (� ,� �GOS  �� (�

�M &	 ����A	 (� �� �
� "��T    � �� ����� �"5�� ��� �� �3� �� T

��(�1 � (� 5 �� : ���]	��� `�(�� � �\� �� �
�   ������ ������ (�N�

  (��N� ��(�1 � (� � R���� � �(�� �]&>� �,��Q L
	 � B?� �� �&F �

�� ���
AF� �i
&	��      ��(�� ��3� � �\�� �5�. zq�F� ���� ��� �5.��

�� � K
� �&F � R�,2�Y� U�M	� ���T.  

  

&!����' � �()*  

���2�G� �  B��K�� ����Q�� ������* �����	 � "(��  �����&�� ���'�� ��   

|�"5  ?2�K�    "(�1�. ��� ��� ��� � 392474  "�
�� (� �   ��	��,�

F+�^*� "5<F	�� � <.�*� 
X�;� �1� �� ��� �+�  2����  �13$ �� 

�	��,� %�� U�M	� ��( %�� �� .5. ��T5/>�
	 �2�G� �� R�1��   ���F��

�<F� � �	��(5I �� 5/��1	. 
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The Effect of Tranexamic Acid on Traumatic Brain Hematomas 

 
Homayoun Tabesh1, Majid Rezvani1, Sepideh Salehi2 

 
Abstract 
Background: Hematoma is the most serious complication of head trauma and if we are capable to prevent the 
increment in size of hematoma, not only the mortality and morbidity but also the need of surgical intervention 
will decrease in management of head trauma. The aim of this study was to evaluate the effect of Tranexamic acid 
on traumatic brain hematomas.  

Methods: In a double blind clinical study, 190 head injured patients in whom the primary brain Computed 
tomography scan (CT scan) had confirmed the existence of one of the different kinds of hematoma were selected 
and randomly divided in two groups, the first group received Tranexamic acid and the second group received 
placebo (normal saline). For all patients another brain CT scan was performed 24 hour after receiving the 
medication for detecting new bleeding or a change in size of the previously existing hematoma and the CT scans 
were reported by an expert radiologist. The collected data was analyzed by SPSS software. 

Findings: Before the intervention the mean volume of the hematoma in the case and control group was 4.7 ± 4.9 
and 5.0 ± 4.2, respectively and there was not statistically difference between the two groups (P = 0.64). The 
mean change in the volume of hematoma after intervention in the case and control group was -0.01 ± 3.71 and  
-0.13 ± 2.48, respectively and no statistically significant difference between the two groups were observed but 
considering the type of hematoma, the study showed meaningful decrease in the size of brain contusions in the 
case group. 

Conclusion: The effect of Tranexamic acid in traumatic brain injuries depends on the type of the lesion so that 
its effect on brain contusions was more prominent, although further studies are recommended to determine the 
overall effect of medication. 

Keywords: Head trauma, Traumatic brain injury, Traumatic brain hematoma, Tranexamic acid 
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