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Accuracy of Color Doppler Sonography in Diagnosis of Carpal Tunnel Syndrome 

 
Reza Jalli MD1, Mahsa Akhavan MD2, Mahsa Mohammadian MD3 

 
Abstract 
Background: Carpal tunnel syndrome (CTS) is the most common upper extremity impingement neuropathy 
caused by median nerve compression within the carpal tunnel due to various conditions such as bone 
abnormalities, inflammation, trauma, neoplastic lesions and endocrinopathies. Increase in carpal tunnel pressure 
of more than 20 to 30 mmHg blocks the epineural blood flow; so, the nerve function is damaged. Carpal tunnel 
syndrome is primarily a clinical diagnosis supported by electrodiagnostic studies; in recent years, different 
imaging modalities, including magnetic resonance imaging (MRI) and ultrasound, are suggested for diagnosis of 
carpal tunnel syndrome.  

Methods: During November 2011 and May 2013, 84 patients clinically suspicious for carpal tunnel syndrome were 
enrolled in our study; the age of patients ranged from 19 to 66 with the average of 43 years and the sex ratio of 
women to men was 2.7:1. All the patients underwent electerodiagnostic tests (EDT) as the gold standard diagnostic 
modality and the results of color Doppler sonography (CDS) were compared with electerodiagnostic findings. 

Findings: According to the ecterodiagnostic tests, patients with positive results of carpal tunnel syndrome were 
divided into three groups of severity including mild with 9 patients (11%), moderate with 14 cases (17%) and 
severe with 18 patients (21%). Sensitivity of color Doppler sonography for diagnosis of carpal tunnel syndrome 
was almost 83%, 71% and 55% in severe, moderate and mild groups of carpal tunnel syndrome, respectively. 
Specificity of this imaging modality was determined near to 81% in all three groups of the patients. 

Conclusion: In addition to electerodiagnostic tests, which are considered as the modality of choice for diagnosis 
of carpal tunnel syndrome, Doppler ultrasound can be a non-invasive imaging procedure for evaluation of 
patients that are clinically suspicious to this syndrome. Considering three groups of carpal tunnel syndrome 
based on severity of electerodiagnostic signs, results of color Doppler sonography is more reliable in patients 
with severe signs. 

Keywords: Carpal tunnel syndrome, Color doppler sonography, Electrodiagnostic test 
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  �H����< �x�� F ��� �3�\� Y�9, �� ��) g
 ��  

},� # .� �]��� Luxol fast blue )LFB (!g7 ?��T� ���-�2� �����P) 

;�<,� ��C�..  

/�.,) $)-� A�, �� ���  � ���-�2�D� �  ���9, f�23� :7   �� .�F
 �#�

����<  $.�MS�  
 �)b2�  >��� /� .�,)  ")-����  G)��  ����  ��R�[�� 


�G)g .,.� # >R� �@��)�	2� D��
#�  ���
  .�� . zw���  ���
�   D#��C

/��.,) 10 ��"#�	��� R��( )�R� !E�� 106  ×1 2
 $)-� �����   t��E�


�n ��� ��
 # ;)� +���/ ���  �>��A D#�C10 ��"#�	���  �R��(   !�E�

 ")" �� D��H��� �
 ��� r)�� 2 �  ")��,� },��  
 >��� c�.���   >�R� ��

�x� F /�.,) ��C�. )22G)�  � !�� ���  
 ;�@ .(  ����  ��R�[��  ��

/ D#�C� .�,)  ")-����  ��O   �� >��U �#�/� .�,)   �3 �� # $)-��� D�#�� 

� F"�`�      �,��#� ?�)�[  �
10 �� �-� ;�C�/� ;�C)�- �� �)w��)-	�� A 

)>1�� U�H[� (!g7 F�
�l ����� ��2�� ���!L� .,���.  

 F"�`� � Y�9, z/ �� /�.,) : !g7 �)7# ����
$)-�  P��E, ��� ��� 

)Hoechst  �A�, �� (!�I�  .�,)�/ � �4      ��")-�� .�,)�/ �� .�F
  ��H�

G)�   D.2�E� �� �� D��H���� �
 ����R[ ���  �200  ��-��  /;��C1000 

 ;�C ������ #20 �-��  /;��C1000  ;��C Xylazine    # .,.�� G)�g�


P] Y���9,  G#�  ��
 ����Cardiac perfusion .��F
 ..�����C !����I
  ��

��)�	2��@�  \`2� >��� Y�9, �� �E9
  D��g� # D.� ��)�	2��@ �  �

����/ # @�
  ?.�  
 # .�  �����
 �
24   ����� �� !���4   �7��  �

��,��  .�r."���L���/ P#�� ����C4   ..���C !��I
 D��
#� .[��  

zw�� �� !L�
 PBS 1/0  �#��)� # �@)�30    ?.��  �
 .[��

24  ���� �� !���4  7�� ��,�� � ���C     �!���g, �� # !�L�C ����U  

1 �,��� ��� �� f�23 ��9,�  � #�A� A�,�  � /�.,)�  ��)�
   ������
 

.� # �3�\� ����)  
 ?�)[ �3�\� ���$� �
 !��9x 10 �� ����#�	 

#�� *���. ���U  !�L�C�   �D��C P]    ��
 # �����)����),)��� G#� ��


�����,] �� D��H������  ����"#� ������
  �Anti-myelin basic protein   

)Anti MBP( ��,] #  �),�T ���
  D)��� �
 t
�`� #   ���,  ) ��-�U �23 �(

$)-� �)�A P�E, ��� ��� )Hoechst !�I� (�� A�,�  � /�.,) ")-�� 

���
 ��)��   .!L�C ���U  

2	
�O �� �)	��#�	  �,#��	"�� : ���
�  ;��<,� � ��� �G#�  G)��  ���� 

��R[�� �
 D��H��� �� �� D.2E� � 200 ��-�  ;��C/1000  ;��C  ������� # 

20 ��-� ;�C/1000 ;�C Xylazine 
�G)g !L�
 # .,.�    D��H���� ��
 ���

�."]��
)-C �����. 2 �."���L���/ # .��[�����. 4  .��� �L���
 �� .��[���� 

�)����?* 1/0  �
 �@)�pH �
��
 4/7 �I
�! ��C�..  �E9
 � ���� ���  ��

��9, f�23� #�A  �� A�,�  � /�.,)�   ��)
  

 
 ?�F`U 1 ��-� ���� �
�D. .� # �� �����
�.  �����;) 1  .�[�� 

�� �L�
 �)����?* 1/0 �@)�  
 ?.� 1 !���  ����U D���  .�� . z�/ �� 

f] C����� # :��"�U C������ ���
 D��H����� �� �����"#� ��;)��
#�	 �3���\� 1 

�����#�	� g
�  },� �� .F
 # .� �] �����   � �� D��H���� ��
� �)	��#�	 

,#��	"�� ���
� .���C  .  

D��� �������] ��"����,]   ;����, �� D��H������ ����
 �����  ������L�SPSS   

)SPSS Inc., Chicago, IL(  P)��] #One-way ANOVA   ;��<,�

 ��K,����� ?�)��[  ��
 v�����, ..���±  # .��� G�����C �����F� 6����R,�  

05/0 < P �2F� m`� P�)2�  
 ..�  �L�C �b, �� ����  
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 ��	
  !�	"�# $ 

 
 ���1 .	
��
� �����	��� ��� ���	��� ���� �� ������ ��� �  .!�"�� #$	% ���$ �� &�'� ()���$ (�*A (���� ()���$ (�*  +,���- �� �./B (���� ()���$ (�* 

!�'�  �$ 0,� ��)Hoechst  +,���- �� �./C 1�2* ��3% (1�"* � 4.� 5�� 1$ 6���� +#7��� ,���- �� ,8$ ���� ( .#$9 5�� 1$ ()���$ (�* ) �) 1"
�:� ;<��A  	$�	$  

200  �) � 	���	���B � C  	$�	$100 #� 	���	���  .(,��$  

  

���
	 	
  

!�'� � �'� +(����,? ���� !)	� ��) #$	% ���$ �� ()���$ (�*  

$)-�  �#.A ��
�n !L�
 �� D.� �����.7 ���6  !�E� �� .F
 !��� 

"#��  �
 ����� ��C  
  
 O�*L $��
� /��. ���., .�
  !��{C  �P���� � ��� 

$)-� �� ����� �#�� >	�  
�E� �
 $)-� ��� L� !��*
#�� / ���. ��� .�, 

 >	�)1 -A(P�E, !g7 . / # P��� ����.,) ")-���  $)-�� ��  ����   +����/

���� ����� ��R"  
 ;)��  !��,  
�!1�)2	   ..�� D��H��� �
�=  ��95 

� .[���� $)-�  },� �
 ���Hoechst P�E, ���  D.� .,�)
 >	�)1 -B(  .  

1���
 1�����) #@��� #A����"�*���A
� (�*- 0,� 1������ 

4 �")-� .,)�/ �� .F
  �H�� ���F
 �)b2�  
 $)-� �)7#  ��.,��E, ��� 

)Hoechst (!�I�� �3�\� Y�9, !L�
 �� �")3  # .�  �g
 �� D��H��� �


 ����)����),)��� G#� q9E�.���C   �$)-�   P��E, ���� ���   ��


 �A�, ��  F"�`� P��� P���/  .2���� �)�A .,)�/ � >	�)1-C.(  

1���
 (�* ���	����#��	��7� �  

���
 !g7� � �)7#�-�� ��2� D.� �� A�,�  � �x�� F   #� D#��C �� ��

��
 �`\�� D.��E� ���
 #� � �
�)	�#�	 �,#��	"� ���  D����] �����  #

��)� ���
� ���U  >	�) !L�C2.(   

��  ;��, �� D��H��� �
 � ����   ����L�Image j  �� #4  *����.   f��9�,�

 ?�)[  
 D.��L���
� � 6*8 !��9x�-��  6��3� ��100   P)���]

��-�� ��� D��.,� C���   ..�  

 .��� D#�C �� ��-�� 6*8 !��9x ��K,���34/14 ± 26/153 �

 �����"#��" D#�C31/7 ± 73/54 >��A D#�C �24/4 ± 2/69   D#��C #

 .,)�/50/16 ± 26/111  ���),�, .�)
  

 ���\� ��K,��� �  .,)�/ D#�C �� ��-�� 6*8 !��9x  � ��� P�E, ��

D#�C  
 !��, �")-�    �g7)�
 >�
�U �)3  
 �>��A # �����"#��" ���

D��� �.�/ =���L� !�� )05/0 < P( )>	� 3.(  

  

 
 ���2.  #C�D� E��F �� #��	��7� �����	��� 	
��
�4 0�	H �) #7��� ,���- �� ,8$ 1�2*  .I��D� (�*A ( +,*�� 0�	HB(  +6���"7�4�7 0�	HC(  0�	H

 � ���@D( #7��� ,���- 0�	H  
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 ������ �� 	
���� �
��MS  �������	
 ��	
  !�	"�# $ 

  
 ���31"
�:� .  6���� KLM ���DN 6�O���� (4  ,���- �� ,8$ 1�2*

0�	H �) #7���  I��D� (�*  

 �K,����, **)001/0 < P  �K,����, * #050/0 < P .(!��  

  

1���
 (�* ���$ 0,� 1�����) #@��� #���� 

},� v���,  ����]LFB      $.�� ���<�� �� .�F
  ��H� O� � 2�-��� �A�), ��

MS �� ��-�� :��9
 i��
 �����"#��" t���
  � ��� P�E,    ���� # �)��

�� �)1  
 ����� },� �#�<� t3�2�  
 !��, �t3�2� .,��C  >	�)4( .  

  

 
��� 4 .�./ P�D� #N	C QF�:� �� (��� �����	��� 	
��
� (A, a)  �

 &
�4� �� ,8$ 6���"7�4�7 #
�A�H�4$ �$x 40 (A, B)  �x200(a,b)   

  

���  


����� MS �),� 
�����  
 D#��C �� # ����� ����� ����  �)�1 �� �2�� 

�� .��
  �  
 �)3 $)�F� �� J"�
�� P�)7 #  
 !��, 
���E �� �,�1  ��� 

� ��D.  ���  �)�� )5 .(*��� ��P�   �
 � ��� 
� ������   �
  !�-�  ��]�:  ���� 

/�= D.,#� � ����� ���� ������ �� ,�)
�,�  ����  �1�2��� # L��� �	� 

v,� �� .,�
 )20 .(�9
�: /�= D.,#� � ��-���  
 "��> o��  ��,�
 ���� 

D.� � $)-� ��� "���#�.,�)K�!   ��   �
  $���,�  ?��
�g�"�  F�x)�� �� 

����� ���� ����< �� ��)� ��  -�7 ,�	���� ��� -[�� �� ����< � ��� 

,�)
�,� �� �� .��
 .D#*� �
 ���� ?@*�1� U#���� ��<
 ���]  $*��1� 

�� ��	-�� R[�m ���.2�)�� ��� J
��� �� {/�)H,���  ��E8�  ")-��� # 

$�,��  ����  .����� #  $*��1� ��  ��,��/�>  >��� #  �.���!  ������ �� 

,�	���� ��� ���K �� ����< ,�)
�,� �� �� .2��
 )24 �10.(  

!-� -[�� � �#�
�� 
�����    , q9�E� >���� �)�3  
� �!��   ����

�,+ t
�)��	� ) ��L25+)")
�/ >��)� D����  
 �(�O R�� �`� )27 -26 �(

� �����< ��� 
����� � �T��� .2��
P���� ��x�A $�A �� .  ����   �*�[�

D.22� �� ��
  �� 
����� MS �)7# ����� �
 ^��� D��H��� ��  ���#���� 

.F
�> D.22� #  f)����  D.�22� � �� ���� �� �2��  .�2,�� �� P#��L��2  ��H"] 

)IFN-α �� Interferon-α� (� .2��
 )28,�	� .(��� -[�� � ��	-�� ��� 

, q9E� >��� �)3  
 ���#�����!�    � �� D.�� ;��<,� ?��F"�`� ��� ��� 

���� 2 �  � !�� D��� P�E,��   �� ���#����  .�2,�)
 �3 �� ��t    ��2�� �)��g


�� �-�� )29 ���� �(�� Transforming growth factor-beta )TGF-β( 

)30$)-� ?�7�g� ��g� �( ��� �)H2"�! B # T  ,)�1 .� ��� -  ��J�� 

)31��L� �(�= � m`����)��� �� )IL-10  ��� Interleukin-10� TNF-α 

������ Tumor necrosis factor-alpha  #IL-4) (32 =������� # (

"�FL�! ���  ������
#�/)"���� �
��� ��	� )33  �#.�A ��
 (� / ��� !L��E 


����� MS C)-7��� ..22�  

G#� ��� �$�A ��� �
        !L��E�/  �� .2����, ����U �,����� ����

 �����
MS   �,����� ������ ���� �
 �2
 ..,��� lU)�� >��� �)3  
 ��

$)-� �� D��H��� .!�� ���, ��)� ��
�T�� ����2
 ����   ������ >�"�  


   D.�22� ��#.���� ������� ��2��� �C.22� >�.F
 >��,��/   P����� �� �� ��

�����
 ���    P��E, �)�7)� .��)� .!�� D��#] �)7#  
 )�
��,+�#�),

�� $)-�  � .��  �)�<� .�")
  
 ���U �����2
 ��� ����)��� �� ��   ���

 .2,��IL-6  #TGF-β �� ) .2��
34�� �T�� �)3  
  � (   ���I	
 .2,�)


 !��)H2" ��	-�� #T .2E9
 >�.F
 �� D.22� ��b2
 )35 .( 

�� ���] ?�F"�`����KE�� �,�)
�� $)-� ��� 2
 �����  �E,������  ��

")
�. L#�
#�), >��)� m��
 #�O S
��. D.�  !��)37 -36 .( 
  C���
�� 

!L�
 
�n�  
 P�)2� �O ��2� :��2� �� $)-� ��� 2
����  ���
�  P����� 

2���� �
 $)-�  ���� 2
 �����  ��)��   �7)
  ����U   ��L�C  �!���  ���n   �� 

$)-� ��� 2
���� �)7)� �� ��� !L�
 �� �� P�)
   �
  ��.�\�  L���� #  ��
 

>U�.A ��	���� ��� A��7� ����.7� ��� )38.(  

   �F"�`� v����,   ) P����	�� # �)�x� �39 (    �� ��� P��E,����\"� 

$)-���  �����Human adipose-derived stromal/stem cells 

)hADSCs( ���KE����] (���� ���    >���)� m���
 # .�")
  
 �<2�

L#�
#�),�2� ��  $)-�� ��� >��,��/  
  7)
 �
 ���� �
 �2
 .���C   �� ���

���/ >�.F
 �� ��,+#�), O��R
 # �2��� ��� $)-� ��� �� P�)
  �� ��

�����
 P���� .��
 D�g
 )�
��,+�#�), ���  

���,�	�  n �C� $)-� ��� �,���� ?��T� $#��� t�U� ���    �
 ��

�� �b,  
 ��� �!��, q9E� >��� �)3     ���� �
�7��g� !��-
�U .��
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��MS  �������	
 ��	
  !�	"�# $ 

$)-�   P] (��)
 O��L#�
#�), >��)� m��
 # ��     ���� ������� �� ����

$)-�       � ��x�L ���� ������� �� ..���
 >��1� ��Sadan   P����	�� #

$)-� ?�7�g� ���,�)
 ��� �
m�  D.�22� �  >���)�     �
 O��L#�
#�),

) .,.,��� ?��T�  
 �� ���� ?�F��x !��40 .(  

��  F"�`� � $)-� ��x�A ��� hADSC ��
� /�.,) 
 $.� ��� ����� 

MS  ����
 ..� D��H����  ���� �� �)	��#�	  �,#��	"��  A�)�, ��� /� .�,) 

")-��� / D#�C ��  � ��� P�E,�.,) ")-��� A�),� ���-� 2   t3��2� # =���

����� ��-�� ����  ���L� �.<��= �  ��L�   ���
 .!���� 7)
 ��  � ���   � "S���

�� P�)
  $)-��  � ��� $���A�  ���� hADSCs   3 ��2�� ��
 ��l  ��#�F�  ��

L#�
#�), >��)���O #� �
  � .,���U�  $)-��  ���� 2
 �����   TS�
 �#��<��� 

��
 # .,��{K
�� ��� $)-�    $)-�� !���  �
 �� ��  ���� "#�� ��#�.,�)K�! 

/�= .,��
 � �)��A .� �-��  $)-�� #  ���� "�� ��#�.,�)K�!    �� D��H���� ��


},� �]��� LFB � G#� #��),)���)�����   �F"�`� �� � �� ��K�   ?���T�

 �
  � .�� �L� ���  F"�`� � � )��� ��x�A� .��
 )23.(  

 F"�`� v���,  �Lopatina    �F"�`� v����, �
 P���	�� #   ��x�A �

�� )���   $)-�� � �F"�`� ��� �� ..2��
   ���� ADSCs   �����
 !�g7

   ���� �� ��`�R� f���� ��)�g
 ..,.� .,)�/ �`�R� ���� ������L

P+ P��
  
 � F"�`� Du�# ��� P+ P��
 # �2�L#�
#�), �     �
 �)�
�� ���

���
#�/      # P#�)�, .��� ����
 ����, ��)� �")-� c��1 z	��
�� ���

) .� D��� !��, ���-�� ��2�41 .(  

�� ��,  
  7)
 �
 �Y)�<��v � �� >[�A��  �� � F"�`��  P�)�
   !�HC

$)-�  � ��� 2
���� 
�n !L�
 �� t�E��� 3 ����t @�
 m`� ��2���  ��

L#�
#�), >��)���O �� .2,�)
 / i��
� ����E ��L� .�2  ���
��  $)-��  ���� 

"�� ��#�.,�)K�! � �D#*���  ��
 ..,)������� $)-��� / ���
 ����������E ��L�.��2 

��-�� ���� >�� >��,��/ $�\�,� �)�g
 # �.<�� �� .2,�)
 *� ��� 
� ����� 

MS � �
 �2
 ..2E9
 �)�g
 ����� $)-�  ���� hADSCs  �� ���  P�)�
    �


 P�)2��O ")-� ��2�� �� �� :��2��  �2 �  $)-��  ,������ 
� ����� MS 

��� ���U ��1  7)
 ��)�.  

  

������� � ����  

���  ��  �L�C�
  "�\���3 �
�\�\R
 D���� � 189067 �� .��
    ��
  ��

��A!� "��� P�gH[� �	��/ ;)-� D�KE,��   .!��� D.�� ;�<,�   ��.�


 ?���\� ��  -��#  ��L ����� ��2a�� # D�KE,�� ���  $)-�� ��#]   ����

�� ����K��w� ����2
 ���C. 
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Improvement of Myelin Ultrastructure after Transplantation of Human Adipose 

Tissue-Derived Stem Cell in Rat Multiple Sclerosis Model 
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Abstract 
Background: Multiple sclerosis (MS) is a kind of the chronic neurodegenerative diseases of central nervous 
system (CNS) which usually is associated with neurological disability. In this study, human adipose-derived 
stromal/stem cells (hADSCs) were transplanted into a rat model of multiple sclerosis (MS) and the efficiency of 
these cells in remyelination process was determined.  

Methods: Forty adult rats were randomly divided into control, lysolecithin, lysolecithin with medium (vehicle), and 
lysolecithin with human adipose-derived stromal/stem cells transplantation groups; then, focal demyelination was 
induced via lysolecithin injection into lateral column of spinal cord. One week after the lysolecithin injection, 
laminectomy site was re-exposed and for vehicle group, 10 µl of medium and for the transplantation group 10 µl of 
medium containing 1 × 106 stem cells was transplanted. For the control and lysolecithin groups, just laminectomy 
site was re-exposed and closed again without intervention. Four weeks after the cell transplantation, 
immunohistochemistry technique was used for assessment of the presence of stem cells in damaged spinal cord and 
to assess the extent of demyelination and remyelination, transmission electron microscope was used. 

Findings: Immunohistochemistry study four weeks after cell transplantation showed that the stem cell transplant 
existed in the lesion site. In addition, the electron microscope micrographs showed that myelin synthesis 
increased more in the cell transplantation group compared to the other groups. 

Conclusion: Human adipose tissue-derived stem cell transplantation may be an appropriate method for cell 
therapy in neurodegenerative diseases such as multiple sclerosis. 

Keywords: Multiple sclerosis, Stem cell, Lysolecithin, Cell transplantation 
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`D:�� N"-O �+-+!� ��!� ! `D:� ^�(    �J�9* ���J� NJ"-O � 

���
�� ��6#" �1�� �  %+��	!� ���+�)/ UV� � '� �/� �M���
�� N"-O

 �+' ��$" �+ !20000  ��5
   ��JV �J�     ���'�J	 ��J� aJ	�� ��4�J��

�1�� � %
���� 3��#� M����) � �1�� Y* � %� �����O �(���	 "�.�  

� +-� ����� ,:� ��� -�
  �J�9* ���� �    �J��
�� ��6#J" �J1�� � 

  ��$JJ" �JJ+ ! %+��JJ	!� ���+�JJ)/ UV�JJ � '� �JJ/� �M���
�JJ� NJJ"-O  

 �+'20000  ��5
 ��V �� ���'�	 ��� a	�� ��4��� �J1��  � ���J	 �

 �����O%� ���6 )4.(  

   J� ���J	 
�J�
 ��791/ %��+'�� �    3���#J� '� #JI� C�JD�

�+��� 
��
 ��*�� �� U�1/ ! d�	! � %� ����	 3��#�  %
-:� #
���

� ���� �� #���" '�e�	��	 �� �+ #�+ ��    .�'�J	 ����J( �M#J" >�1/� �

�5.f� ����	 
��
 ��791/ %��+'�� ����    ,g J	 YJ��� �%/� �� ���

Y?� '� %7+ .# ��� ��	 �`��" ����	 
��
 ��791/ ,g    ��J�

 S�I�Outcomes # ��� *� ��+�6 �e    ��J�� �� ���J	 
�J�
 3���h

3#�� %� M#" 
�g
� 3���#� >�2� �� # "�� )6-5.(  

M#" �)� � 3�I.�A� k+��
  �� �� '� %*�[ ����	�e  �J2l� 3���h

���
�� � �� M���
�� N"-O     ! ���J	 ��J� �J� 
��� %	��	� ,+�-(�

�$� ,+�-(�M �� 3��#� '� �# � �� )8-7   TJ�& '� �J����O ,��* �(

���	 3��#� �(�+�� ���� 
��� )9  �J +-� ,��J* �(   ��J� =�E J	 

M���
�� =�� �� ���	   �/�J	 ,��* ! ���
�� =+� ,"�O �?� ���

� +-� ,+�-(�  +-� Y��4� �� ����� ,:� ����  �J�   %+�O�J	 ,J:� �

%�.!� )10 (%� #"��.  

 JI.�A� =+�3��  TJ9c�       ��JI�� �� ���J	 
�J�
 �����!��J	� �J�

`��"         �J+ ! ���J	 3��#J� ��6#J
��6 �J+ ! 
��J� %���J	 ���

�5.f� � +-� >�2� �� 
��� %.�� �o�5[ ���   ��J791/ �+ ! ���	 ���

M�E)
�� %.��  �%7J"-O 
�9/ ���    �J	� M��J� -J*�1���  %.�J[ ��   �J*

� %9�� %.���eM#  * =�� � �1�� %.�� d�� � �   �J1�� ���'�J	 ����	 � 

%� %
���� 3��#� � .#"���!� =+� ' �� �4(��� >�2
� ��f  
�J�?� =�.!

M���� � �1�� Y* �  ���$5�� ���	� ���	 �JI.�A�     S#J� �J� �J]�[ �

� +-� �� 	� %	���  �    UV�J � �� =*�J	 ��#
!�$J" ���� M#" 
�g
� ��

���
�� ,"�O �?� �  M���
�� N"-O ��  %JV ���$5�� ���	�5   >�J	

 >�JJ	 '�)92-1388(  ���JJ&� '� #JJI�%JJ	��� ! �JJ��
�� =JJ+�  ��JJE.�

� +-� �1�� ���'�	 a	�� M#" 
�g
� ��� � ���	 #+��6 
�g
�  =J+� .

��I.�A�  ���	� �� ��� =�.!� ���� ��$5��#" 
�g
�  %J	��� U2V)   ��J�

M����6 � ��)* �� �����   �J+ ! M#)
 
�g
� �� *�� %$��)� U�4?� -�



 �)� �(�	� M#).    

�JJ��
�� p��JJ�6 ���JJ	�� �� � �$JJ" �JJ� M���
�JJ� NJJ"-O  ��JJ�  

 �B��20000     %J� UJ�4?� =J+� k+�J�
 ���)* �+ ! ���	� �5
   �� #J
���

M�?
 � � +-� �	�� ��E.� ! %.�� d�� � `�D:� �	�� �� ��*  �J� �
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����� ��	
���
� ������ ���� ��� ����� ���� ���� ���� � ��!��  ����� ��	 
��
��	�#�$ � 

�1�� ��   �J+��� 8J9�:� ��� �      �%+�O�J	 '� �J/�) ���J	 3��#J�

)� �+ ! %+!��� ������  �J	��	 �J� �(%D�:     ���J	 ,J:� ����<J6

�	��	 �� #+�1
 N1* ��)* �	�� ��� �    =J+� '� ! #J +�1
 b�J:�� ��

���
�� %):��h� ��<E�� � #��+ �4��� M���
�� N"-O.  

  

��� 	
  

 =+��I.�A� � %5����-  %9�9?�M��� ��	� ��     '� M#J" q��:�J	� ��J�

� +-� �� 	� M#" %IA� ���& �� � M���� � �1�� Y* �    ���J	� ���J	

  �� ���$5JJ�� %7JJ"-O 
�JJ9/ M�EJJ)
�� %�JJ"�#$� �JJ
!�I� ! ��$5JJ��  

 >�	1393  .#" 
�g
�  

��� � =+� �����    M��� �J� �J&�� �J�    %J	��	� YJ��� ��J��  M'�J� �   

 %
��'5 �.�	 � 92-1388       ,J"�O �J?� �J�I1& .#J+��6 r�J:�
�

���
�� �  N"-OM���
��  UV� � �� =*�	 ���(� Y��" ���$5�� ���	� ��

  �J* ��+�)/ ��I1& ����	� %+��	!�6      �J4A � =J+� �� >�J	 '� M�J�

 �+' ����$" ! #
��� ��\[20 %� �5
 ��-� .#"��  

M���� 
��?� ���+#� �� 
'B %E ��1� '� #I� �   �J1�� YJ* �   ���J	

 ! %7"-O 
�9/ M�E)
�� %�"�#$� �
!�I� ! ��$5�� ���	�   <J�� '� sJO

�4(���  ���
 � �� S�V '� %2�*f    ���#J[�! �J� �JI&��� �� �_���� =�.!

M��� �_����   .#+��6 q��:�	� ��&�� �� 	� Y��� '� 
'B ���  

� +-�  ���& ������	 ,:��  !� ��  ���J�� ,:� !  %+�O�J	

 M#" Y1/���� .M���  �� _���� ���� +-�    UV�J � %+�O�J	 3��#� ���

  �J+' ��$"20    ! �J5
 ��-J� �J +-�    ! %+�O�J	 �J+-+! ��J�  �J�9* � 

� +-� A	 �� M#" >�1/� �Z�.�+��� ! M�E)+��'� �%+!��� ���� 
!� �

=� 01� ! 
�	 !� ��9* � � +-�   ,J"�O �?� ���(� �#" ����� ���

���
�� �   J" ! %+��J	!� ���+�)/ UV� � Y* �� M��
�� N"-O ����$

 �+'20000 M���� '� ���$5�� ���	� �5
 � �1�� Y* �    �J(�+�� ���J	

M��� .#+��6 � +-� �� _���� ���  >!� @AJ	 %+�O�	 �+-+! ��� �  �J/�

 �JJ��� ! %��JJ1/ NJJ"-O ^�JJ4[ '� ! �JJ�9* � �JJ +-�  �%JJ+!��� ��JJ�

>!� @A	 �� M#" >�1/� �Z�.�+��� ! M�E)+��'�   %+��J	!� UV� � ��

�+�)/ !�6 '� ��72" p���6 M!   
�J9/ M�E)
�� %�"�#$� �
!�I� ���

 �(�+�� ���$5�� %7"-O#".  

M���  �� %	��� ���� ��
�
 ��-(� Excel  �2h    '� M��5�J	� �J� ! #J"

���'� %
�!��() ����� ��� !      YJ�9?� ! �J+-g� ���J� (%2J�
 %
�!��(

  .�(�6 ����  

�,�!tO =+� ��  �J +-� 3����u� #
!�    ���J& ��J� >�J1/�   M#J"

�1�� ���'�	 a	�� � ���	 =� 01� !  �
��J	 �  �J +-�    
�Jg
� ��J�

 �� ����� ! %+�O�	 3��#� ���� M#"   ! ��+�J)/ �%+��J	!� UV� �

 �+' ��$"20000 %V �5
 >�	  ���92-1388  Y�9?� ! %	��� ����

�(�6 ����.  

���
	 	
  

 �!#J[ %��I1& �� ��$5�� ���	� �� 312 879 4  �J5
   >�J	 ��1392 �

 �� v.��900      ! ��+�J)/ UV�J � �%+��J	!� UV�J � �� =*�	 �5
 ��-�

 �+' ����$"20    �J��
�� ,J"�O �J?� ��5
 ��-� �    M���
�J� NJ"-O

 #
��� >!#&)1.(    �J�I1& �J* =J+� @�]��  �+�J)/  ���J	�  ���$5J�� 

Y��" ����(� �	� �* 3#� ," M�� �� ���	� ��$5�� ��\[  #J
��� 

! '�  3��#J�  ���J	  =J+�  ���J	�  M��5�J	�  %J�  #J  * . �!� =J+� '� �� 

�2	�?� � ��I1& =+� ���(� �� Y* �>�	 8D
 ��I1& Y* =+� M!�6 

�2	�?� %� ��".  

  

 ����1 ��	 
���
� � ������� ���� ��� ����� ����� .20000 

 #�
$%& #���& �$'�( ��� 
�� 92 -1388  

�	� 
 ��	�� �����

��	�� � ��	���� 

 ��� �	
��� �����

20000 �"# 

 �����

$% 

1388 723,408 200,262 923,670 

1389 694,506 239,000 933,506 

1390 703,977 243,129 947,106 

1391 688,994 242,000 930,994 

1392 659,266 241,902 901,168 

  

� +-� �$	 � +-� Y* '� ����� ���      NJ+ '� ���J	� ���J	 ��J�

 #
!� ��  �J��h �2�
64-62  #J����   �J +-� �$J	 !   ��J� %+�O�J	   

38-36 #���� .�	� M��� ��������  

� +-� '� �$	 =+��)�� �%+�O�	 3��#� ,:� ��  �� ���	 ���

�� C�D��� !��� ! >!� @A	 %+�O�	 �+-+!�"   >�J	 �� �*1388 

� +-� =+� �� �� ��   ��J� ��J�7+ ,:� !�w  �J��   >�J	 ��1392�  !���

  �JJ� �JJ���� ! ��� C�JJD��� ��JJ� �JJ� �� ���JJ)�� �$JJ	41  '� #JJ���

� +-�  %+�O�	 ,:� �� ���	 ������  >!#&)2.(  

� 3�I&��� ����      %JV �� `JD:� ^�J( ! `JD:�� ��7"-O5 

 '� ! �"�� %)��* #
!� >�	46/0  �� �5
 �� ��'� �� ���39/0  �� ���

�5
 �� ��'�  ��(�+ Y�94� ���I1&��� >!#&) 3.(  

  �� ���J�� ����� ��#I�5     %J	��� ���J� >�J	  -J�
   �J� !� #J
!�

�"�� ,��*y �
�6 ��   >�J	 �� �* ��1388    �J� ��'� �J�1000  �J5
 

��JJ�I1& 09/63   �� `��JJ" =JJ+� �JJ* ��JJ�(� ^�JJ5�� ���JJ�� ���JJ�  

 >�	1392�  ��99/53 ����   3#J� S�o .�(�+ ,��*5    ��J��� >�J	

 ��#I�4/1924   ) ���J�� ���J�4/1624  =48650 – 58272�� (   YJ*

�JJ�I1& �JJ?� ,JJ"�O �JJ��
�� � NJJ"-O  M���
�JJ�JJ�) � ��JJV  

 a	���928000 �5
( >!#&) �	� M��* �#�O ,��* �>�	 �� �� 4.(  
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����� ��	
���
� ������ ���� ��� ����� ���� ���� ���� � ��!�� ����� ��	 
��
 ��	�#�$ � 

���� 2-��.� 
�/0& . �12 �( 3�� 4�5'& 
�� -�&�& 67�1� 
�� 
 -��'�2 ���� ��� #�8�� -��2 -2 ������ 9���: 
  #���& 67�1� ����� �( 3(&�'�: ;�.�

#�
$%& (����)  

 
 1388 1389 1390 1391 1392 

 +,� �-��.� /-�-!

�!� 

��-�� 0 12 40,759,028,837 45,403,498,763 54,264,501,125 60,962,689,775 58,390,073,261 

���.� 66/97,002 00/103,912 10/112,856 56/124,082 33/126,225 

��-�� 12 3� 4��  0��

�-��.� (����) 

37 38 39 39 32 

,� �-��.� /-�-!7 8

 7� !  !� 

��-�� 0 12 10,465,913,214 12,748,981,040 15,972,046,748 17,780,914,821 19,729,606,964 

���.� 79/11,330 10/13,657 05/16,864 85/19,098 37/21,893 

��-�� 12 3� 4��  0��

�-��.� (����) 

10 11 12 11 11 

!��� ��-�� 0 12 40,655,803,848 39,563,253,963 43,472,011,095 51,637,297,009 75,668,159,602 

���.� 51/44,015 36/42,381 84/45,899 69/55,464 76/83,966 

��-�� 12 3� 4��  0��

�-��.� (����) 

37 33 32 33 41 

9
�:�-��3 ��-�� 0 12 8,439,619,218 10,289,739,585 10,940,411,436 11,456,913,707 13,601,560,745 

���.� 05/9,135 68/11,022 41/11,551 11/12,306 26/15,093 

��-�� 12 3� 4��  0��

�-��.� (����) 

8 9 8 7 7 

0;7<7-��� ��-�� 0 12 9,784,099,166 11,387,384,437 13,057,315,904 14,325,163,398 16,476,112,918 

���.� 63/10,592 51/12,198 54/13,786 96/15,386 06/18,283 

��-�� 12 3� 4��  0��

�-��.� (����) 

9 10 9 9 9 

��-�� 12  =>? 0��

�-��.� 

��-�� 0 12 110,104,464,283 119,392,857,788 137,706,286,308 156,162,978,710 183,865,513,490 

���.� 65/172,078 65/183,171 94/200,957 17/226,339 79/265,461 

  
 >!#&5 ��-�� ��!��� �(�� %+�& Y��� r���[� %"�
 '� ,��* 

��� �I&��� �� ��7"-O ����� TA� ! �+ ��� ����� �� ���	��1��  �J� �� 

>�	 1392 �� ��+�4� �� >�	 1381 �� UV� � �?�  ,J"�O  �J��
�� � 

N"-O M���
�� �� ���	� ��$5�� %� ��)
 �� .#��  

  

 ����3-��.� . 
 -'&�� 
 3(&�'�: ;�.� ���� ��� ����� �( >?1� @�A � >?1�� #�B�.� -2 -��&�� ��2 C���� � ��.�� 	& ���' 
  #���& DE

��� FGH �2 #�
$%&  

  
1388 1389 1390 1391 1392 

@A>�� B
�� �? �CD�.� ��? ��7AE �2�.� 161,987 145,055 145,370 133,033 117,220 

��<!� �2�.� 198,551 193,214 194,609 176,083 156,660 

12 F�D 360,538 338,269 339,979 309,116 273,880 

 �CD�.� ��?  39/0  36/0  35/0  33/0  30/0  

��!� ! @A>G H7I B
�� �? �CD�.� ��? B
�� ��7AE �2�.� 26,457 24,000 23,689 22,647 20,015 

��<!� �2�.� 41,829 46,715 53,336 54,656 53,177 

12 F�D 68,286 70,715 77,025 77,303 73,192 

 �CD�.� ��?  07/0  075/0  08/0  08/0  08/0  

12 F�D 428,824 408,984 417,004 386,419 347,072 

.�� .� 0�3� �? �CD�.� ��? J�7�� 46/0 44/0 44/0 42/0 39/0 
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����� ��	
���
� ������ ���� ��� ����� ���� ���� ���� � ��!��  ����� ��	 
��
��	�#�$ � 

 ����4-��.� � 
��G2 (�&�� (&��� .  ���� ��� (&�A& 
��G2 	& ���' 
��-��'�2 ��� FGH �2 #�
$%& #���& 67�1� ����� �( 3(&�'�: ;�.� 
  

�	� 1388 1389 1390 1391 1392 

0.�K? ���7� ���CG 12 (��� �� ��?) 58,272 56,978 56,247 52,030 48,650 

��-�� 12 0 0.�K? 3� �
�� (��-�) ��L�
 ��M? 179,935,637,774 202,028,203,280 231,545,109,252 281,503,016,697 328,831,750,039 

0.�K? ���7� ���CG J�7�� )  .� 0�3� �?1000 (.�� 09/63 04/61 39/59 89/55 99/53 

��-�� J�7�� 0 0.�K? .� 3� �
�� (��-�) 59/3,087,857 94/3,545,722 05/4,116,577 17/5,410,398 55/6,759,131 

  

 �6�����- ��� ��1/ ��7"-O �� �I&���%  ! J+�   ! `JD:�� J+�  ��J� 

�����  >�	 ��!��� U2V �� �#"1381 E� ��
 �� � 2� ��� / �� J��+�� �� 

�� ��.�[ ��#4� 3!�5� �+= `��" �� !� >�	 1392 ! 1381�  3!�5�

� �����- ��� �I&��� ! +� ��� ����� )a J� �	� �� (% � J+#   *�J[ �J*%  '�

� ,��*���- ���     ��7J"-O �J� �JI&��������   TJA� J+�  ��J�  ��J���  ��  

 >�JJ	1392   >�JJ	 �JJ� �2JJ�
1381�JJ	�  `��JJ" !� 3!�JJ5� �JJ6� .  

)���  ! �I&���+� ������ �� �� (��1 ) ��#� �� #[�!b �J1
 r�] �(�+�   

)c  =b  ×a) �#/ ��#4� �(c� �	� �� (% �+# 2� �*�= -�+�  � �(�� �J&%+ 

�'� �� M#"�  ! �I&��� ���) ��#� #[�! ��+� ����� ( #J����  ��J� . �J6� 

�+= ��#4� -�+�  � I1& Y* �� �� ��#� #[�!��   ) ��#J� �J� #&�!d (

�1
 r�]�+�� �(�� Y* ��#4��&%+ M#"� "�
%     �JI&��� ��J� ,��J* '�

���� ��+�(� ) C�� ��#� ��e� �	� �� �(% �+#.  

�+�$
 ��� �(�� v.�2� Y*  d1& �� �� �5.f� �� �� %+�&  M#J" !

�(�� v92� Y*     NJ"-O �J� �JI&��� ��� ��-�� ,��* �h� �� M#" %+�&

 ���J	��1�� �� �#" ����� ��-�� ! `D:�� N"-O �%��1/  �J�  �J� �
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Urban Areas with Population under Twenty Thousands and Nomads in  

Isfahan Province, Iran, 2009-2013 
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Abstract 
Background: Family physician program, through the expansion of insurance coverage for all, had been 
performed in Iran since 2005. This study aimed to survey the pattern of costs by the Health Insurance 

Organization, for the people covered by family physician program in Isfahan Province during 2009-2013.  

Methods: In a cross-sectional study in 2014, documents of the current final costs of the Health Insurance 

Organization and the Deputy of Health, Isfahan University of Medical Sciences, in the family physician program 
in the rural areas, urban areas with population under twenty thousands and nomads in Isfahan province during 5 
years, from 2009 until 2013, were studied. The collected and analyzed data on the current costs of health care in 
the outpatient departments consisted of two parts: the cost of outpatient visits (including general practitioners 
and specialists) and all the costs of medical, laboratory and radiology applied, as well as all hospital costs of 
people covered by family physician. 

Findings: The referral load to specialists and subspecialists decreased from 0.46 times per person in 2009 to 
0.39 in 2013 in the covered population. The trend of inpatient admissions decreased from 63.09 times per 
thousand in 2009 to 53.99 in 2013 in the covered population, too. 

Conclusion: Referring to specialists and subspecialists and inpatient care decreased after applying of family 
physician program. 

Keywords: Health sector reform, Family physician program, Cost of health insurance coverage, Iran 
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Abstract 
Background: Vanadium (V) is a candidate to decrease the serum level of glucose in diabetic animal model. 
However, it affects the lipid peroxidation and antioxidant activity so could make nephrotoxicity and 
hepatotoxicity. In this study, the protective role of vitamin C as an antioxidant on nephrotoxicity and 
hepatotoxicity induced by vanadyl sulfate was investigated.  

Methods: This study was designed in 2 protocols. There were 3 groups in protocol 1 that received saline (group 
1), saline daily for 7 days plus single dose of vanadyl sulfate (50 mg/kg intraperitoneally) in day 2 (group 2), or 
vitamin C (250 mg/kg intraperitoneally) daily for 7 days and single dose of vanadyl sulfate (group 3). There 
were 2 groups in protocol 2 that received saline plus single dose of vanadyl sulfate (50 mg/kg intraperitoneally) 
in day 2 (group 4) or vitamin C (250 mg/kg intraperitoneally) daily for 2 days plus single dose of vanadyl sulfate 
(group 5). At the end of experiment, blood samples were collected to measure serum level of blood urea nitrogen 
(BUN), creatinine (Cr), aspartate transaminase (AST), alanine transaminase (ALT) and alkaline phosphatase 
(ALP), and all animals were sacrificed for histopathology investigation and determination of kidney tissue 
damage score (KTDS). 

Findings: In protocol 1, BUN/Cr ratio, kidney weight (KW), and KTDS decreased significantly in vanadyl 
sulfate plus vitamin C group in comparison with vanadyl sulfate plus saline group (P < 0.05). In addition, serum 
level of AST and ALP significantly decreased in vanadyl sulfate plus vitamin C group. In protocol 2, not only 
similar results were not observed, but also vitamin C increased the side effects of vanadyl sulfate. 

Conclusion: Administration of vitamin C as a potent antioxidant could decrease the vanadium-induced toxicity. 
So, as vanadyl sulfate can be used for diabetic model in laboratory, vitamin C can be useful to decrease the 
vanadium-induced nephrotoxicity and hepatotoxicity, too. 
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 r�& +��'�One-way ANOVA
 �RN� *$�B�    ���Db E�� E�� ��
�
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!���  )0/60( 21  )6/48( 17  )3/74( 26  )1/57( 20  

<�  )1/17( 6  )6/28( 10  )6/8( 3  )1/17( 6  
  



 

  

 
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /366 ���� /�����  !� 1394 2363 

���������� 
  �� �
�� ������ ��� ����� ����� ������� ���� ���	
� �
�
�� $"��%&� 
 

�@#�> E�S	��� �     +���' ��� 9D�,� !�"� ���	 E�4$
 E�� �	��'

 � �RR( �>���� �$�3 ��Db �� F>� �      
A��I�@3 E@���
 ��@X 
'��4�-(M

 $ /�W����R�  ����,($� �� A�(������- \�  �������� �����8/6 ± 4/8
   

9/3 ± 7/5
 9/8 ± 3/6 $ 3/7 ± 8/24   +����'� r���& $ ����� ������

One-way ANOVA ���RN� �$���3 ����Db E���� !.-��?
 
 ���� �
��   
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Abstract 
Background: Toxicity is ability of chemicals to cause harm. One of the principles of dealing to poisoned 
patients is bowel decontamination via using laxatives or purgatives to wash out poison‐activated charcoal 
complex quickly. This study aimed to determine gastrointestinal transit time fallowing administration of 
magnesium hydroxide, lactulose and polyethylene glycol in poisoned patients referred to emergency ward of 
Noor hospital, Isfahan, Iran, in 2015.  

Methods: 140 patients were randomly divided into four equal groups of magnesium hydroxide (30 ml with  
2‐4 glass of water every 1 hour), lactulose (30 ml with 2‐4 glass of water every 1 hour), polyethylene glycol (70 g 
with 1 liter water every 20 minutes) and activated charcoal with water. In all patients, the time of taking the first 
dose of laxatives until to defecation were obtained. The results were compared to each other using SPSS software. 

Findings: There were no significant differences in term of age, sex and toxicant types. The mean time between 
the first dose of laxative until to defecation was significantly different between the 4 groups (P < 0.001). 

Conclusion: Between the 3 studied laxatives, polyethylene glycol and then, magnesium hydroxide were more 
efficient in decreasing mean transit time. The difference in mean transit time between the 3 laxatives was not 
significant; but, in comparison to activated charcoal with water, the laxatives showed significant difference 
which was remarkable. 

Keywords: Gastrointestinal disposal facility, Osmotic laxatives, Magnesium hydroxide, Lactulose, Polyethylene 
glycol 
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Abstract 
Background: Increasing in cardiovascular risk factors in old age is known as the most common cause of the 
dangerous heart problems. This study aimed to assess the changes in C-reactive protein, fibrinogen and lipid 
profile in elderly men after eight weeks of aerobic training.  

Methods: 52 men with more than 60 years of age in the park in the city of Shiraz, Iran, were enrolled as 
volunteers, and based on body mass index were divided in two equal groups of experimental and control. Then, 
the experimental group participated in a training program for 8 weeks, 6 days per week. To measure the desired 
parameters, blood samples were taken from participants before and after the study. The data analysis was done 
using dependent and independent t tests. 

Findings: Eight weeks of aerobic training significantly decreased fibrinogen (P = 0.001), C-reactive protein  
(P = 0.001), total cholesterol (P = 0.010) and triglyceride (P = 0.010) and significantly increased high-density 
lipoprotein (P = 0.006). 

Conclusion: Eight weeks of aerobic exercise caused a significant decrease in fibrinogen, C-reactive protein, and 
lipid profile in elderly men and we can use this training program to effectively improve health promotion. 
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