
��� � ���� / � ��	
�� / 	���	�����  

 

 ��

  

  

����� ���	
� �� ����� �� 	���	�� � ���� ���� �	� ���	! ��	"�#$�% �& 

��'	�� �	���	��� �'(� )*+,+-*+,.  

  

  

  

����� :������� �	 
�� ������ ���������  (SCIWORA)���� � ��	 

����� 	��� ��� �! "�# 	$% &� '���  ��( )�����(+�� ��," �� �	 ""�� 

- ��%� ����.����� � ���������� �/���! ���  �0� ��"	� �� . �" 
� '��#

 +
�!"�! �2"�� 3��4	 5�6 78��9� � ���:���/�;� 
��� <�- �  �;�� +

� ��9��% .% $% =�-�>-�4� ?@� +��� ?�% $�� 
%A���- 7�4�� � B���� ? 

��%��0	 �! ��% 
� ���% /�# ��," . ��� �	� :>-�4� ?�%� � � ��� /��  

7�6��# ��� �0- �" +C�� DE� /�� �� F DGG ��� ��," ��0� �- /�;� 
��� �

 �"�$�0� 
�����0F# �$%� �# B�H�%.+
%��0� ?�% $%  II � ��0)IJ � �K� � <

��6" (�� $%� ?�<  �� �-��IL���� �2�� � BSCIWORA���#%"  .%����� ?� B


� $% &�� 
%��� 	�! �# &:�  �-F �9� ��������� � /��-" 
��:�� ��M� 	 

2� "���	�@� ����  7��� � ��- ����F B%N��N�� ��0� ���� ��������� 	 

���".@� �" ����� OP� ?	 �P� $% 
%��0�Q�3:�%��  )(Frankel /"����% �#. 


�� ��� :R! $��	 SCIWORA �" >-�4� ?�% +GS/D"� �U�" 2�V �" +	 

 �!GG/LG�U�"  $% �
%��0- ��," 7���� ���� ������" �� /��� 	$ � �IJ 

 � W��DD/DD�U�"  �
%��07�� /��� �"  IJ �� IX% ��," +W�� ���"� B���� ?. 

 
$ � "�� ��K�IJ"� <� �  .�#�Y ��� �R� ?SCIWORA +��-"%�6� 

����%�	) ZE/ZE�U�"  ( '����% $% [�P� �)IL/IL�U�"  ("�.�# �Y ��� ?��\ 

������� �	V�� +� � ��0!F) EZ/EZ�U�"  (&]� �+V�� ��� �"�� 	) GS/GS 

�U�" ( ���� ��" .^D/^D�U�"  ��\�" �" +
%��0�  A���#%" �%�_ 3:�%��  .

 �"B%N��N���;�� �� +����� �	  ����6 C��U�AF � /%�0- '��� B�� � 

`��0	 
�9� � /��-"  ����   � ���  �-F  B��  =%�a%  "�\� �#%"  .  �0-�    

  

 

 ����� ���	  


	�� ��� �����*�  

��� ��� ���� ���	**�  

* ����� 
��� ���	���� 

���!� � "#��  

** ����� 
��� ��$%&�	 

���!� � "#��   

���$� �'�"� (�)! 
�*%&�	  

  

����� ����	�
:  


	�� ��� ����� ����� ���	  

+& ������+$, ����$� �-��  

���!� � "#� ����� 
��� ���	  

��� :./01213456//  

E-mail: 
sherafate@sums.ac.ir 

  

�����

Archive of SID

www.SID.ir



���� ���� 	
��� ����� ��� ��� ����  

  

����� ���	�
� ��� 
 

2 �� 

"�%�� SCIWORA V�� ��� �0! F% $% ���"� �\�" ?. � 3:�%�� 
%��0B � C�- ���9� �;�� +�	���6 $% �AF B�� � 

����	 �" B%N��N��- � ���#%" ���`� b	�� $% ���� � �-F" =%�a% �0� /�	�# . ����� : �" C��"��� �U�"

��6% >-�4�K +� ��� $% ��9>-�4��- F ����0-��% .- �.0�?+ �U�" ��%��0	�\�" �" �! �  A +���#%" �%�_ 3:�%�� 

�>-�4� $% ��9 �-F" ��# �! "� ��� � �2"�
���" 3 �-F ������� >�� $% � � 
�����0B���- � W�P��% ��#� 
�����0 .

�9�� ��c � B���- "�$ O
"�! �- /�;� 
��� >���� $% � � 
��� 
�����0	 C`:9� ��%�� 7����@ F >-�! %� 

� � �-"� /�� ���0� ��; %� 
%��0��.         

�� ���	 ���� :���� ����	����� 
�� �  ���������7���# ��� �0- + +��(�- /�;� 
��� +  

  

  

  

  

�������� 	
�� �  �� 
����� �Pang � 

Wilberger���� �  “SCIWORA” �� �
  ��

��� ���� ���� ��� ��� ord Cpinal S“

  adiographicR      ithoutW      jurynI 
 
 
 

bnormality”A !"# $% ��� ��&'( �	) 

!���� ]�[ .�"� �� �*�� � �*�	� +",-/ 0�1 

$2"�3(� � 	��4%'	5�6(
� � 7�� � 8/ 9�'� 

�:�� ����;� �� 
� ��� ��<% 9'�� 9���'�� 	 ��3

�"% �!/�'= �>?� �� 	*�� �	@/ �� �-"� �
�=� 

# 
� �� �
�� �9 $"��
�� �'A� ��BC5/�  � �B��

���?�
�� 
� ��� ��<% 9'�� �� /�� � 

�
�D�'(�E� � /( /��4� ��4�� � �BF% /� " �!

G�/ �'= ]���[ � �� !@H ��"�� ��:�� MRI   

%/!@=�� �BF% !@��'( ]I�J[. �� �A'( �� 

�	��4%'	 8� �-"�� ��� ��<% 9'�� " 
� �*�� �

@�	 �� �(K�� ��L� ��� � % M
 N
!�/!��  

]��O[ .5�6(
�/�:�� � �� ��<% 9'�� 9�'�  ��� 

!�
�!<D���  �9# ��� +CP%Q:� ���: / ]L[ �

�� ��<% 9'����
�� ��QR@% �  �� �� !=
 

��!� ���� S��� 9!= �!@� � N���?�    

� �',��� �'B� � +4= " �!UncinateDG� �/ �� 

TT5/9'�� �� ���  �� ��<%� 9���'��
  


����!= N�"!��# !>��% 	5��� U/ 9�!� 

"��:��   !@� $% �
�D�'(�E]L�V[.  �
�=� �
�'%

�!=� 
� ��� W����X': /9��, ��� �4G%  

 � ��B(
� Y�1�� 9!= ���� UB�9�"�E 
�� 

�"G4�/� 
� Z��� ���4� � " [� �QR@% ����, 

]V[ .W��-E �"� �� �!���
�� /   

$�1�@= �	, �G�� 	 
�H� 9�
�GSCIWORA 
� 

�!G5 \��%�  ��� ���?= 
� �� ��<% 9'�� 	 ����

�'�� �<�# �� 9�'�� �(  ��E 9�'@5"� ����� �   

W��-E ��� �����,  �(��A ��<� .  

 
 

 
 
 
 

 
 

 ��� �G� �JJ� 	�# 
�H� 
�G	U ��� �� ���? 

 �� �� 
� �� �� ��<% 9'��)�J�� �( �J�J ( ��

�����

	
� 
 ��� 

Archive of SID

www.SID.ir



                                                     ��������� ���� �!" ���#� $�% &'�( )*+�,� �'- ./%   

 

����� ���	�
� ��� 
 

٥٥

�	��G� 9���
�G�= 	%
� �2( � �>A��% ��� 9�

 �!@�:�, 
��X��� 	 
�G)�_ � ��E "��1� 8 ( ��

�>( �`�"P/�\A � ���, SCIWORA�A  

!@�=�� .@� �`� ��/ � a@E�	 �� ��G� 
�G�_ � �� 

 W=�	 
�G�� �_ �( ��!@�=�� �� ��  .� �G� 

�	 
�H� 9�
�G/"��
��BC5 / �� ��G� �� �3� 

�b��� �� �5��� �# �� �6@% 	5��� U/ �<�# 

� ��=c,�% ��'	���E +	��� 9'*�\� �I �5��   

)� �"�E ��� +4(��E 	TTG*� �/�# 	U ���5��� / (


�" �:�!���� . ��� �G�� 	 �9�
�G�
�D�'(�E�� � 

����� � � N��Q: 9'�� /( / �� �4�� ��A 

*�G���/ � �"�E �� U	�#�>% "% ��:�, ��@/!=  . 
�

� �G�� 	 �9�
�G7� d
# d �#  �� ��<% 9'��  

) ���E� �" ��A*�G��� / U	�# � � 
� �!%# ���

�>%"�@ ( 
�V� �5�� ��!1
 ���� 7�6��   

%/!=  .�/���� / �� ���� �� ��<% 9'�� ��A 

U	�#�G� 
� �� � 	% ��:�, �`� 
� 9�
�G/!=  .

�# +2%	5��� U/� �"�E �� �>% "�@�  $BC5 � 

7� d
#  d��# % 	 9�\/"��
��BC5 / �� � �"�E 

Q%	 +4���: S�]�[   �"�� ��:�� 7� d
#  d�� �#  

���� 7�D@���
�� /% �Bb � /!= .  

  

  

 ���JJ� 	�# 
�H� 
�G	 U�� �� ���? 9'��   

�� ��<%��  
� ���� !�!= ���� Z�A
�  ���� 	 
�G

SCIWORA!@�=��  .� ��	� 9�"% ��D	 9�\

SCIWORA  W��-E 
�$�'@� �JL/�!&
�  

��� ��'� . 
�G	� W= 
�� �@%��@� /� "���  

��� � �V�P� @� ���, 
� / �_ �( ����   
�H�

 ���? �b� 
� Z���  �� ��<% 9'�� U	�#!��'�. 

����@�"��% 	 9�\SCIWORA� ���, 
� " �� �

��� JJ/�J!&
�  ���, 
� � �_ �( �� ��� 

��/��!&
� �  �!%# ���.  
� 9� �� ��% �B��

��� 	 
�G$�
�� �
'%� �_ �� 8"�'�  .�����!1
 


,!@��/) OI/OI!&
� (� Z�P(
� �� f'Q� )��/�� 

!&
�(���? ���  ���? � $�3� 7�D@�  �� 7�D@�

9�G"��� �="g �(" +T5 �SCIWORA!��'�  .

�	��3"�# +2% �	U ��� SCIWORA �� 
� 

@� ���, ��/��� �	�� �G� � �'� )IO/IO 

!&
� ( ���� ��� ��',I_!&
� � 	� 9�
�G" �� �

 � ��O_!&
� � 	
�G 9��_ �( ��� 
� ��� " �

!@�=�� �A ���,.�# 	���, Z��� U/�A
� 
� �  

�����: 7��/ �A �=�� )JL/JL!&
�  (  

) �!A�.( �>% �`� ��"�@$BC5 �  �� �  � �"�E

Q%	 �+4���: S�V�/V�!&
�  � �G�� 	 �9�
�G

U	�#5��� +%�� /)  +4���:A (!@�=�� .���3� 

!&
�� 	� 9�
�G" � �� �� �LL/LL !&
�� 	 9�
�G

�_ �( ��� h\A ��� "!��'� ���, �.� 	� i	
�G� 

$@	*�� �`� �� +4���: 
� �D�=�!� 
��X ) . �!A

� (�	 +4���: 9�
�GC��� 
� ���, �� �� 	��  

��X':/���, Z��� / (C1-C2)�%'(�G� 
�H� 	T/ 

P1	 � !��'� ) 
���	6�� �@"�>% 
�� !@�
� 7

\��%�!@�=�� Z���  ."� 8	 
�G +4���:B 
� 

 ���,�_ �( ���# 
�H� ��� 	��� 
� U	��  

"j5 � �� �@	�\��% 7
!@� [��'� Z���  . � �G�

a@E� 	 
�H� 
�GSCIWORA��� 
� 	 � �

 �������

Archive of SID

www.SID.ir



���� ���� 	
��� ����� ��� ��� ����  

  

����� ���	�
� ��� 
 

4 �� 

�G�� +4���: 
� �A!@�=�� 
��X  ."�� ��:��   

7� d
#  d�# 5��� 7
� +%�= /��'1 �� ���G� "\� 

 Z��� �:�� 
�),��� � ( ��\	� ��'1 � 7
�"\� 

5���/j5 �� ���G� " [U	�#�:�� ��  ��� 

 �!�
�!<D�)k(		 �Intensity 9'%��	E 9'��   

 � �� ��<%�� $E �
�) ( ���,� (!��'� . �`� ��

 ��� ��:�"MRI ��	 +4���: 9�
�GA�DG� / 

�
��� ��� $,-"� �, ���� � 	 +4���: 9�
�GB � 

C��
�� � ��� $,-"� ���, � !��'�.  

  

  

 
�# �9���'���� U	��=�� �� ��<% 9'�� " g

 � ���� �( �_!&
�  +� �� U	�# �
  �� 
�  

��	, $% .Z'	= SCIWORA� �-"� ��@� 
� 	 �

 �� �(K���L�� � 
��� ��� .�"% �	 
� 9�\  

9',��', ��� W��-E� �� �/_!&
�  �( O_!&
�  

 ��� �!= ��l]���_���[�  
� ��$�
��$�'@�  �

JL/�!&
� �  �!%# ��� .5 !&
� 9�'� [� �T

�"% �	 
� 9�\$�
�� �"� � !��'( $%�3(	 m

 ��B�=����� 7�D@���  �*�	�# +	U ��� ��� 7�!�� 

!@��% �D"� � \k% �6	�� 
��  nR� W���

='�	
���
� �� !=�� "��/o	X�  $BC5% �
 	 ��

��� ��1��� .  

 
�� �@%��@� /� " ��� �� �JJ/�J!&
�  
� � 

@� ���,/ �_ �( ����  ���/��!&
�   �� �G�

�	 9�
�GU	�# �� ��<% 9'�� SCIWORA 

!@�=�� .�"% �	9�\ W��-E 
� ��
# "� ����\ �(�(	 U

�L  ���!&
�  ]��[  
� �W��-E���@� / �  

� �(�(	 U��/��!&
�  � ��/_!&
�  ]�J[  

 ��
�#!�� �!= .� �T5"% �j�1� �/!��'(  $=�� 

�� \	H�� 
�G=� 	 �� 
� 9�
�G8" �� ���, ��� 

@�/� " � �� �� ��_ �( ��!=�� �� .  �B��

 ����� :������� �	
� � ����� � ��� �� �	
� ���� ��� ��� ����� ���� �)!"�#(  

��� $%�&                          

���� ���  

  

 '�� $# ���  *+ �� *, '��  ����  !"�#  

                      �-�.�/(C1-C2)  

  �-#�& 0�1- 

                   ��  �-�2(C3-C7)  

  

)+,/,(*  

  

+  

)*4/*4 (5  

  

)+,/, (*  

) 56/56 (7  

  

)+,/, (*  

  

78/78  

�29�  )*4/*4 (5  +  )*4/*4 (5  *4/*4  

:��;  )*4/*4 (5  ) 56/56 (7  <  =8/=<  

0��>�  <  8  **  *++  

 

���

Archive of SID

www.SID.ir



                                                     ��������� ���� �!" ���#� $�% &'�( )*+�,� �'- ./%   

 

����� ���	�
� ��� 
 

٥٥

 
� 9� �� ��%$�'@� W��-E ��'� 8" �� ���� � 

��3�� �,
� 	��� 	��E ��39� 
� �������1� 9� 

� �� ��� � �T5p�2(���# � �� 	 � 9���'� ��3

 9���'A'��>%�A 
� ��E� �# � �% 	cE U"�� 

�	�� �<�# ��3 . 
� 
� $3��-E� ��E��"��B��  

I� �� IJ � ��� ��']�I[� *�� 
�/ 
� �� 

W��-E Grabb� �" �B�� �I/V�!&
�  �]J[  
�

 W��-E Pang �J/O�!&
�  ]�O[  
� �W��-E 

Pollack �VO!&
�  ]�L[  9�	���� �!= .  

�����!1
,!@��
 / 
� OI/OI!&
�  +%�5 �
�'% 

�" ��6SCIWORA!�� ��'�  .�" ���G� +%�5 �

P(
� �� f'Q� ��Z���= "g �(" q
�\, +%�'5 �  

 
� �<�# !&
� �%� !�� �!= �� W��-E �D"�

N��Q�%��� ��'�  . 
�W��-E 8" ]�V[ 

� N�:��C( ��= 9�'@5"g �(" � �+T5�/�� !&
� 

�T5�
 �� �  ���� ���� 0�C�1� �'1 . 
�

�D"� W��-E�� "� �T5 �� � � N
'& �� ������

8" �/�_!&
�  +� �� �T5�
 43( 	% +/�  !���

]J[ .�D"� $�
�� 
�� Z�P(
� �� f'Q�   

�="g �(" ��� ��'� �T5 �]�I[ .  �N
'& �� 
�

%	K�� 9�\� �����!1
,!@��
 /��  � +%�5 9�'@5

�"�>%�A 
� �?
�5 �� ( ��% rD���� +%	 � ��� \

!A 7�G����T% � / ����9# W���  % �
/!BT; .  

  +2% �`� �� U	�#5���/ 
� � W��-E$�'@� 

���	�� �G� ��A
� 
� � � ��� 7�� 	��  

���,/��= "g �(",
� o;�@% �	 !��'� �)� �(�(	U� 

IO/IO  �JL/JL!&
� (�*�� 
� / 
� ��  �D"�

�� W��-E ���� U	�#���, /�= "g �("� � 

��� U	�#�� �@	� ��D"�A 
�  
��X �7�� !�� ��'� 

]�O��I����I��[. % �j�1� �"�/ +	*� �� !��'( 

�� !=�� 9# 
�H� 9�
�G	� SCIWORA��� 
� 	� 

���,/� � �*�	��� Nj43% +*�G/ ���G�  !@��%

��� �
�6@����P@( /���
'� p'= � 	 �� � �8

�:��% �� �A'(��"� 9����<=  = �( ��	 ��G� ����

 ����� W��-E �D"� ��
'3� 9���
�G	� ��   

%/ � !@�
 W	E�
 �� 	� �� 9!	 N': �9���
�G  

%/!@@� .  
� W��-E$�'@� �V�/V�!&
�  � �G� 

�	 +4���: 
� �9�
�GA 
��X !@�=��. 9# Z'	= 
� 

 ����� :�?-��/ @��A� � ��� �� ������� �	
� ������- ��� ����� � ����)!"�#(  

  ��� $%�&                      

�?-��/ � B�#  

  

 '�� $# ���  *+ �� *, '��    �; 

A  )78/78 (=  )78/78 (=  )65/65 (4  

B  +  )+,/, (*  )+,/, (*  

C  )+,/, (*  )+,/, (*  )*,/*4 (5  

�; )=</=< (<  )<=/<= (8  )*++ (**  

 
 

Archive of SID

www.SID.ir



���� ���� 	
��� ����� ��� ��� ����  

  

����� ���	�
� ��� 
 

6 �� 

�D"� ��� W��-E�  �( �P& ���/I�!&
�  9�	� 

 ��� �!=]�� d�O[. �5
"� 9��4�  '&� +%��

� �Q���	 
�H� 9�
�GU	�#5��� /�@2& �� �  

� �� ���C(	 �
 9���
�G �`� 
� 9# +%�5 9�'( $%

�:�, .qj(� 
�  �,
��	�� �����	� q�'%# 

�"� �!  ��<� q�'%# W��� 
� s���
�� 9�@�
��

��� U	�# K��% t�'� !��'1 �b. � �"�E ��   

"�� ��:�� 7�d
#  d�# � �H �� U	�#5��� / �� 

��� U	�#�:��  ����!�
�!<D� ��3	� �'� ���G� � 

/"��
�� $BC5� 	��3� "% �:�/!=  .�"�% �*� �

���? N!= ������ � �  +��X �!= �
��  

A'(	 ��� �]��[.  

  

 ��� ��:�" �"�W��-E  ���!�� �(�� ��   

��� W��-E !@��G��� 
� 	 � �j�1���� ��=��� 

�TGA ���K�� !&
� �( �����!1
,!@��
 /   

� ��= 9�'@5"g �("� +%�5 � ��!�
�# �'A��  

SCIWORAK�� !&
� ��( ��� U	�# +%�� 

5���/)  +4���:A( �3	� ��	,
� ����E9� ��G� � 

 9�'���� U	�#���, / . qj( ������ W��� 

��( � N�:��C("� �Q��� 
� g	� � 9�
�G �,
��	�� 

q�
 ��� 9��� ���b �� ��<% 9'�� 7�D@� �� 

�Q����% / �� 9�'( W���� �H �� 	 ��3 N!=

��� U	�#5��� /�� 
� � 	 �6SCIWORA 

 ���"�:�. 

 
 
 

 
An Epidemiological Study on Spinal Cord Injury  

without Radiological Abnormality 
 

 
Background: “SCIWORA” is a syndrome occurring 
when the spinal cord sustains neural damage during a 
traumatic event without positive radiographic findings. 
Anatomic and biomechanical characteristics of the 
pediatric spine place children at risk for this syndrome. 
The purpose of this study was to define the incidence and 
characteristics of patients with SCIWORA. Patients and 
Methods: This prospective epidemiologic study was 
performed in a 24-month period on 233 traumatic spine-
injured patients admitted to Nemazee Hospital, a major 
referral center for these patients in Fars province. Eleven 
patients (10 males and 1 female) with an age range of 1 
month to 18 years had SCIWORA syndrome based on 
positive neurological and MRI findings while a technically 
adequate plain radiographic series revealed no injury. The  
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Frankel grading system was used to evaluate neurological 
deficits in the patients. Results: The total incidence of 
SCIWORA in our study was 2.36 percent, while it was 
83.33 percent and 22.22 percent in 0-9 and 10-19 year-old 
age groups, respectively. Male to female ratio was 10/1. 
The most common cause of SCIWORA was collision 
accidents (54.54 percent) followed by falls (18.18 
percent). The most common site of spinal cord damage 
was the lumbar area (45.45 percent) followed by the 
cervical region (36.36 percent). According to the Frankel 
grading system, 72.72 percent of the patients were in 
grade A, and had spinal cord hemorrhage and edema with 
signs of soft tissue injury on MRI. All of the patients with 
lumbar SCIWORA were in this grade. Patients in Frankel 
grades B and C had spinal cord edema and 
hemorrhage without evidence of surrounding soft tissue damage on MRI. Conclusion: 
In our study, the percentage of collision accidents was much more than other reports 
which stresses the significance of better control of roads with stricter traffic laws. Also, 
the number of patients in grade A was more than in other studies which could be due to 
inappropriate pre-hospital management and patient transfer methods. Early detection 
and pre-hospital fixation of cases with SCIWORA can decrease delayed neurological 
problems and improve the final outcome. 
Keywords: Epidemiology, Spine, Spinal cord injury without radiographic abnormality 
(SCIWORA), Trauma 
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