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Comparing the Diagnostic Value of Ultrasonography with Electrodiagnostic Tests 

in Carpal Tunnel Syndrome 
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Abstract 
Background: Median neuropathy due to nerve compression in the wrist, or carpal tunnel syndrome (CTS), is the 
most common entrapment neuropathy. Incidence of CTS is high at an estimated value of 280.6 per 100,000 
patients per year. Accurate diagnosis of CTS is essential for treatment and preventing disability and morbidity.  

Methods: 64 patients with clinical diagnosis of CTS from the out-patient clinic of Alzahra Hospital, Isfahan, 
Iran were evaluated between January and March 2013. All the patients (54 women and 10 men) underwent nerve 
conduction study (NCS) and ultrasonography. The cross sectional area of the median nerve at the level of 
pisiform bone and 12cm proximal to that in elbow was estimated via ultrasonography which were used to 
calculate wrist/forearm ratio(WFR). The cut-off point value for WFR of median nerve was assessed and 
sensitivity and specificity of ultrasonography for CTS diagnosis was also determined. 

Findings: The optimal diagnostic cut-off values of CTS that we obtained by ROC curve was 2.07 and the areas 
under the ROC curve, was 0.8. This cut-off value had a sensitivity of 76%, specificity of 83%, positive 
predictive value (PPV) of 95% and negative predictive value (NPV) of 45%. 

Conclusion: The WFR is a new option in the ultra-sonographic diagnosis of CTS. This technique does not add 
significant time to routine ultra-sonographic examination .The use of a ratio also helps to omit the variability 
between populations and anatomic variation. Our initial findings suggest a high sensitivity for this method, but 
study of a larger population is needed for confirmation. 
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Serum Levels of 25-Hydroxy Vitamin D in Patients with Hepatitis C Compared 

with Control Group 

 
Behrouz Ataei1, Zahra Akhgavan-Ghorbani2, Farzin Khorvash1, Amirmohammad Ataei2 

 
Abstract 
Background: Some studies suggest that besides the known effects of vitamin D on calcium hemostasis and bone 
safety, it might also play a non-classic role in our body such as in chronic hepatic disorders. So, considering the 
high prevalence of vitamin D deficiency and HCV in our society, the aim of this study was to evaluate serum 
levels of vitamin D in HCV patients compared to a control group.  

Methods: In this case-control study, 60 HCV patients and 60 healthy pupils were selected and serum level of 
vitamin D was measured and compared between the two groups. 

Findings: The mean serum level of Vitamin D in the case and control group was 26.23 ± 18.53 and  
29.6 ± 13.61, respectively and no statistical difference was reported between the two groups (P = 0.260). 
Vitamin D insufficiency was found in 3 patients (5.0%) in the case group and none of the control group. Vitamin 
D deficiency was found in 43(71.7%) of the case group but only 6 (10.0%) of the control group and this 
difference between the two group was statistically significant (P = 0.033). 

Conclusion: According to the results of this study, vitamin D deficiency in HCV patients was higher than the 
normal population and high prevalence of vitamin D deficiency can affect other organs and decrease the quality 
of HCV treatment. Thus, measuring the serum levels of vitamin D in HCV patients and prescribing vitamin D 
supplements are recommended. 
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�1 ���	
� ����1 ����� �����	��2  

  
  

�����  

:����� 	
��
 �� ��� �� ��� �����  ��� ����� 	������ � !" #$�%� &�'(�)�*� (+ , -!' (�/����� 01) 34�����4 	
��
 �� 56 ����� � !" �� (*��� ��  7�8+� &�

(�)�*� 7�8+� �� 9�' ��� :/� �� .� � <�=+ & 	���� ��>�
 ��� � �?@� �� ����� 56 �� ��� 	
��
 � � 34�����4.  

��� :��  &�� �� (�)�*� :/�770 .3B�, 7�8+� 34�����4 	
��
 3C� ���!�  56D�
  (� E����!� �F!B��, �� G��HI� &��1 J��E !K) ��   L!B &���  

)Phaco emulsification) �M KN4 ���K4� � (Extra capsular �� ��� ������ �� (*��� �� 	���HI� �	
��
 7�8+� �� 56 � �O�B�, ���P 34�����4 	
��
 3C� (

 � &���L/�24  � �" 3R? 	
��
 �� 56 3���(K/�S� &��� .�/��, 3R? T!+ 	B�U� &���� � + � 	" V!� J�� �	
��
 J�� �O+�� 	
��
 G��HI� &  &�'�!W��

E ��1 �� �(�)�*� �� �  &�'t �2
χ  �Mann–Whitney �" <������. 

����� :�� ) E���� �� &���L/� E��� �� ����� � P� E�T!�8/44 ) (�Y��001/0 < P) �M KN4���K4� J�� �� �(1/57 ) (�Y��004/0 < P 	� �� 	" V!� J�� �� �(

)8/43 ) (�Y��004/0 < P) �!+��OB �� <������ J�� �� �(2/46 ) (�Y��050/0 < P(S��� &���� E����!� �� �( & ) �����5/69 ) (�Y��001/0 < P E��� E����!� �� �(

(S��� & ) :![B�4 9�U�5/50 ) (�Y��001/0 < P(S��� E��� E����!� �� �( & ) :LK� 9�U�4/41 ) (�Y��001/0 < P) \=] ��� &���� E����!� �� �(6/41  (�Y��

)001/0 < P) �U� �� 	
��
 ��� � � (3/39 ) (�Y��001/0 < P �� 56 ����� � !" (4 3�� 	)�
 �� :/� .� � �^/� E����!� �� ��=!� (24  E��� �� 3"_, 3���

 J�� �� 	
��
) �M KN4 ���K4�1/38 ) (�Y��001/0 < P) �!+��OB �� <������ J�� �� �(8/25 ) (�Y��027/0 < P �� `!� E��� �� 	
��
 �� �(30  (S!P�  

)0/40 ) (�Y��001/0 < P(S��� �� E����!� �� �( & ) �����0/32 ) (�Y��001/0 < P(S��� �� E����!� �� �( & ) 3/� O!�4/19 ) (�Y��001/0 < P( E��� E����!� �� �

(S��� & ) ��%� �� � � ��^!� 9�U�3/18 ) (�Y��001/0 < P) �+� � <�" 	
��
 �U� (4 	+����!� �� � (2/17 ) (�Y��027/0 < P� � �^/� E����!� �� ��=!� �(. 

����� :���� 	� ��=!� 34�����4 	
��
 3C� E����!� �� ����� � !"  (4 	+����!� �� ��� :/� �� .�"��(�)�*� a/��+ b��� �� &  ����� ���� �*c ��� � &���� �>�


(S��� ��M KN4 ���K4� 	
��
 J�� ��!+��OB �� <������ �	� �� 	" V!� ���� 3!KO
) & (S��� E��� E����!� � 	
��
 �� ��� \=] ��� &���� �3/� O!� � ����� & 

	� (:LK� � ��^!� �:![B�4 9�U� `!6 G����P� �/�� ��O"�� � " 7�8+� (+��!,.  

:����� ������ 	
��
 �34�����4 ������  

  

: �!�� 	R�8� 	�!
� ��Kc 	R!S+ �&��' E�!+��T/ �. "#��$ %��&' �()� �$ 	�	�# *� +� %,' "-��! �������� . E�V�Y� 	L"T6 <�L=+�� ($8�

1395 d34 )370 :(63 -56  

  

�����  

��� �� ����� 	 
���  
�� ����� 
�� 	��    ����� � �����2-1   �����

 �� � � �!��� "#$ %�&'���4     )�*�+,- .�/� ��$ %�&'��� ����


� ) �+�$112#3� .(     6� ������ 72�8� � 	��' �9� :;�� � <2=�

>?8 �9� ) @�� 
��,A� B7282  
�� 6�����*+C ���?� D22&� .(   �� �?�

   ����+ 6�����*+C ���?� .�+�$ ����� @9� 12#3� 	��$ 
;������


E��'   
�F��� G���� B
HI� ��3� BJ2��K2� 
���;� @ ?�� B��


� ... � 
L�K8 �; ) ��+�$1 .(  

 ��� 6� �&$ �����
E��' ��   M���� 
������� N?2+ BO9�#� 	��

 
�����E��' �� ������P 	�?�����F ������$ Q?������;�?   J2�������?PC  

)Acoustic neuroma surgery(  6� ��32$ )�,2� D;�73  ) �����3 B(


���E��' �� 7���K;�? C )Aneurysm surgery <���;�F ����$ ����P (


��98�� 
�?�P���2T?�29P )Internal clinoidectomy 
��+?U2$ ���$) (

  $ 
��+ Q���V � (
�?��� ���+�28  ) �����4
��E��' �� B( 	!?��A���� 

������ ����� 
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)Urological surgery()?�;,L�?�� �$ 
+?U2$ �) ( 40 ) ����5 � (


���E��' ��   Z��?���� <���;�F 6� 
���+?U2$ ����P 
;����� )����+  ����  

)Dural puncture )�,2� D;� B
�?$ (92 ) ����6  ��$ .@�� 
�+ >��,� (

 Q��V � >�� N?  .���� �$ ��� 6� �- ����� N?2+ B
�]�    ,�2  
�E��'

 Q?��;�?  
E��' �� B^�_� �?F �$ .@�� %�����     <�;�F 6� ���� J2���?PC

      ��������� N?2����+ B�?����+ Q�����V � 
����E��' B�2T?�L2���������  

3/82 ) @ �2$a � ��� <;�F 6� ��� B����Trans labyrentine  
�E��' (

 ������� N?2��+ B�?��+ Q���V �64  
 ���2� 	����?� <��;�F 6� ����� � ������

)Middle fossa ����� N?2+ B�?+ Q�V � (50 ) �?$ ���?8 ����7  .( 

 ��� M@�� 
�3  D22&� ������ � ?� D;� 	��$ 
b2=� @9� �c ���

 d?Ke� ������� � ?� D;� 	��$ 7U� @9� J; BD2f��P 6� @2���e�


� �?+ )8    �b$��� ��2g  	��L;� ���&�� ���?� B��HA� .( 	   	��������

 D� B��*�50 �� ���b� � ���P � ^��� �6 	     �� ,�2  D2f���P h��I�

) � ��� @A�8� ������ D;� 6��$8   )���b� B)�?�$ i j� 6� BD2�k�� .(

�b$�� 	   D�;� �/8 ���?� )�?�� �$ 	��� ����� 6��$ � 
9H= 
E��'

) @�� 
�+ 
��$ Q�  �������6 .(  

;*
 6� E��'
��
; �P .H� 6��$ ����� �- 6�  ����  ��
 B�?�+ 

E��'
��	 73c � �� Gl� )C�� E��'
  @�P�����P   ��$)A� �2�  �+2N? 

$2��3 (@�� .B
6���� 6� �� >��  �E��'
  9���
  ����+ $ �2)�� )���C 

m����8 A?��KnP
 )Extra capsular (� $��2)�� )���C ���8�� A?��KnP
 

)Intra capsular (��$	 m��8 )��P ���
 
������  ��
 �?�+ .�*� �2J 

KA?��2)? 6��	 �2?* )Phaco emulsification B(�+;:��;D Q�� $ �2)�� 

)���C m��8 A?KnP
  @�P�����P  @��� .$ �2)�� )���C  ��8��  A?�KnP
 

@P�����P o��?� $2��3	 @HK  �$ >��  m���8  A?�KnP
 ���� )9 .(6� 

7U���;D o��?� E��'
 B@P�����P �
)�?� �$ ���-
  ̂ ?�KnP  ��98
B 

� ?��8;,	 �?��� T��?P��2�	 � ����2)!? T��?P��2� 
����+� ����P .;��*
 6� 

o��?� E��'
 B@P�����P ����� @�� )10( .����  ��
  B�?�+ �*� �2J 

E��'
  �= >�$ B@P�����P2� ��� ��2� �
��P �P P�e�
 ��$	  "��P�� 

�? ?��2J .I� �� ?9= @�� �P L ��$2��# )�+ �;D B"�P��  �*�2 7�K 

!?A?��-;J 
?bA�$�	 ��$	  ���]P �����@�� )11.(  

 )?�P �� B����� %�?� %�&A�/� �?'� �$    ��g  6� 
�3��p- q2��

 
���$�� J;!?A?2�� � J;!?A?2��2-� 	      
�E��' ���� 6� ��- ������

  ��$ �� � �+ )C �$ )��L3��p- �� D;� 6� .�?$ ����L  %�?� @P�����P

�29P D���� �g  �� 	       ��2H= 6�) @�P�����P 
�E��' �� ��2��� ����?�

   N?2�+ )�,�2� � (... � 
+?U2$ 	���� B
+?U2$ >�� B
E��' J2�*�

����;��  
���$ �� )C 
�L���8 B
E��' 6� �- ���.  

  

��� 	
  

�&A�/� J; B�&A�/� D;� 	 
�2�?�-    ^��� �� ��P �?$ 
929e�1393  �


���$ �?g�� �$ )�U��� r2� )������2$ �� ���?�  �sj��  ��$  ������ 

�- 6� ���  
�E��'     ��&��' .��+ Q��V � @�P�����P    ��?�� 	����C 	

  
����P �&'��� @P�����P 
E��' ��� 	��;� �P )����2$ ���+ B�&A�/�

  �� ?�  7VE ���C�$ ^?��� 6� 
������ �$ � ?�  7VE .�?$ ,P�� D;� �$

 D���� �g  �� �$5/0  =P   @�9� �$ �P @P�����P 6� �&$ ����� N?2+)

 )�,2� �$ �$�3� %�&A�/� D�+�� 5/0    � (��+ ������ �g  ��5/0  =d B

384   ��9�' 6� 	�L;� 	���2u�� �2sv� 
���$ �2A� �$ .�+ �H��e� �� 

    B������ 6���$ �� ... � ���� >�� B
+?U2$ 	���� N?  B��' BD�

     
���&; 
�����$ ��?��� w?/��� �����b� ���$ B��� ?�  7��VE �?��$ Q6a  

768  =2  ×384 � ?�  >�� .�?+ ����� �g  �� ��   %�?� �$ 	�2�

.�?$ )��C  
  

n =
���� ��

	(��	)

��
  

  

 �� @P�����P 
E��' ��� Q�V � ���+ B�&A�/� �$ ���� 	����2&�

    ��&A�/� �� @P��+ 	���$ ���2$ @b��?� � �&A�/� )��6 �� r2� ,P��

   )��*�� B��2A� �� �$ �P �?$ 
 ����2$ ���+ �&A�/� 6� m��8 ��2&� .�?$


-     )C 	���$ ���� 6� ��&$ y;���+ 	�2�   ���    D�;� �� .@�+��  �?�'�

� B"��p-
��� 	��C��� ��,$ "��- ��     6� ��P �?�$ (@�K2A Jc) ��� 

       @�K2A J�c .��;��� ��2�*� ���� 6� ��&$ 6�� �� � �HE�I� <;�F

  
��p;� "�#$ ��Uc ���+ B"��p- D;� �� 
�+ 
������    	���� 	���


���+ B��' BD�) 	       � ���� 6�� �� ������ ^��E w��+ B(
�� ��-  

24   �� 
��+ Q�V � %]8��� B��� 6� �- @���   >��) ���� �����

   ��?�� 
�+?U2$ 	���� � 
+?U2$ >�� B
E��' )��6 %�� B
E��'

�b$��) ����� �$ �sj� 
A���E� �9� �;�� � (
������ 	    B������ 
�9H=

��2�6 	���2$    ) )�?�$ ���+�  )���6 %�� B
E��' ��� � 	�NPO   ��;

Nothing per oral     B�� �6�� �?�F ��$ 
?�U= � 	�c h�I� � )�?$ (

 B��L2� h�I�    �� 
�E��' ���� )���6 BD*K� 	���� � ��#� ��?�

z��- � �?$ (��� 6� �&$ 73c ��� � ����� %�+ B��� 6��    ��$ ���

.�+ 
�2V�� �28 � �9$ %�?�  

   .�KP � 
�3��p- Q��e� @ ��&� �$ Q6a 
L����� Q�V � 6� �-

� ?�  Q�V � @U' )�3;� 6� 
��� 6?V�      B��g  ��?�� ,�P�� �� 	��2�

 �e� �$ ���� 6� �-
?e  {2|?� � �?8 
��&� � 	  ,P�� )C �� ��P

� ?�  B}?$�� ^�jK� �$  .�+ Q�V � 	�2�  @P��+ ����   ��&A�/� ��  ��$

���P �?F �?$ 	��2�8�      
6��'� ,�2  ��&A�/� ^?�F �� ����2$ BD2�k�� .

@+�� �  N����� �&A�/� �� @P�+ 6� �P;�   �?�$ ��;�� ��P )��6 �� �; �B 

)C )��$ 
?e  �� 	�22u� �P 	 ����
?e  �; �L ���� J+,- � 	  )����

�?+ ��V;� ���2$ 6� @H=��� �B  6�     .���� h���I � B��&A�/� �� @P��+

  ����� ��c 
F �&A�/� .�+ ~�E � ���e� %�?� �$ )����2$ %��]F�

� ?�  7VE �$ )�2�� )��6 �� 	       @�K2A J�c .��+ Q��V � ��g  ��?�
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�&'��� Q�L�� ��� 6� �&$ 6�� B
�+ 
E��F 	   �$ )�����2$  
��L ���� �

»��� 6� �&$ «)C ��2�8� �� Br2� )������2$ �� .@��� ���= ��  

�29P 	 %��]F� )����2$ ���+ ���?� � J2����?�� 7;]�  
�2A��$ 

�� B	��C������� 6� ������- Q������  ��,������� SPSS �#�����K   	22   

)version 22, SPSS Inc., Chicago, IL( @Hs �;��� �   	���,2A� C

 � 
�2�?� "#$ �� �� 	���C   B
�2��?� "�#$ �� .�+ �;��� 
929e�

 ��29P � �;��� �;��� �&A�/� ��?� 	���2u�� ��2&� h��e � � D2L �2� 	 


�p;� 	��         	�����2&� G���� ��$ ,�2  )�����2$ 
�2A��$ � J�2����?��

"2- 	���=�$ �$ ��$ B
929e� "#$ �� .�+ >��,� 
�2�?� o��  	��

)?�6C 6� B	���C  �2� � 	������- .����� 	��   .��+ 
������� 	�������- 

	��$ ,2A� C ����; 	��  B
��2P 6�   )?��6C2
χ � Independent t  
������� 

  6� B)�?�$ 
&2HF �� ��� �2A�� %�|���� )�?H  ���=�$ %�?� �� .�+

 )?�6CMann-Whitney     )?��6C 
����� .��+ 
�������    {/�� �� ���

 	�/85 ) ����050/0 < P@��� ���= 
���$ ��?� (.  

  

���
	 	
  

 )�2� 6�770 
+6?�C ,P�� D2&'��� 6� �� -   ��P )�U��� r2� 
 ����

 B� �+ �&A�/� D;� ����348 ) )���� �� �� 2/45  � (����422  �� �� 

) )� 68/54  
�� �2*3� (����        ��$ ��$��$ ������ D�� D2L ��2� .�� ���  

83/8 ± 08/59  �� 	���*;� 6� �- ����� N?2+ .�?$ ^��275   ��� 

)30 ��� (���� �� ����� N?2+ � ��24     �� 
�E��' 6� ��- @����

119 ) �� 13    	����*;� )���6 �� ����� N?=� )�,2� .��� Z� (����


�&� %�?� �$ )���� ��    �� ?� ��$ B�?�$ )� 6 6� "2$ 	���   �� ��P 	�

 B)����8/44  )� 6 �� � ����2/28 ) �?$ ����001/0 ≤ P.(  

   ?�*2� 
�E��' >�� �� 	���*;� )��6 �� ����� N?=� )�,2�5/34 

 �a?�����KnP ��������KP� >�� �� � ���������1/57  �?�����$ ���������  

)001/0 ≤ P      ��P 
 �����2$ �� 	����*;� %��� �� ������ N?=� )�,2� .(

 B� �?$ ����� ���= 
�?�� 
+?U2$ @e�8/43   
�+?U2$ >�� �� � ����

Q��C "#$ B7/33 �P q2� ��� B�?$ ����     
�+?U2$ @�e� ��P 
 �����2$ 6� Q�

�b/�� ) � �3  ����� ��c� B� �?$ ����� ���= 	�004/0  =P.(  

 6�174  Qa�6��2� �$ 
+?U2$ @e� ���2$62  ) ��� 6/35   B(�����

 6�93   ���2 ���� ���$ 
��+?U2$ @��e� �����2$43 ) ���� 2/46  6� B(������  

493  ^?�?-��- 	���� �$ 
+?U2$ @e� ���2$169 ) �� 3/34   (�����

 6� �9   )��?�9��,;� 	���� �$ 
+?U2$ @e� ���2$1  ) ��� 10   (�����

) � �+ 	���*;� %�� �� ����� ��c�050/0  =P.(  

    �b$��� ��$ )�����2$ �� B	����*;� 6� �&$ ����� N?2+ 	   ������

)5/69 b$�� )��$ )����2$ 6� ��32$ (����� 	  ) ������0/29   (�����

) �?$001/0 ≤ P     ��P 
 �����2$ �� B	����*;� 6� ��&$ ����� )�,2� .(

�b$�� 	 � ?� �$ M�?$ ��32$ B���+��  D2f��P h�I�    )�����2$ �� ��P 	�
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(���) "� ����
  495  17885/9 ± 2909/59 393/0 

���� 275  16951/8 ± 7236/58 

 ���6 F��NPO 

(1A��) 

����
  495 52979/1 ± 6889/9 810/0 

���� 275 51859/1 ± 7164/9 

NPO: Nothing per oral 
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(���) "�  ����
  651  86934/8 ± 2273/59 298/0 
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 ���6 F��NPO (1A��) ����
  651  50735/1 ± 7281/9 234/0 

���� 119  61452/1 ± 5378/9 

NPO: Nothing per oral 
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Evaluation of Factors Affecting Post Cataract Surgery Headache 

 
Mojtaba Rahimi1, Khosrou Naghibi1, Hadi Yazdanian2 

 
Abstract 
Background: Prevalence of post-surgery headache is different based on the type of operation, but there are no 
reports on prevalence of headache after cataract surgery. Therefore, in this study we have investigated the factors 
that influence this kind of headache.  

Methods: This study was performed on 770 patients undergoing cataract surgery. After collecting demographic 
information, patients underwent phacoemulsification and extracapsular cataract surgery. The data about 
headache after recovery period and 24 hours after surgery, surgery type, anesthesia method and drugs 
consumption was also recorded. The variables were analyzed using t-test, chi-square and Mann-Whitney tests. 

Findings: The incidence of headache in recovery period was higher among men (44.8%) (P < 0.001), 
extracapsular technique (57.1%) (P < 0.004), in general anesthesia (43.8%) (P < 0.004), the use of fentanyl 
(46.2%) (P < 0.05), in patients with a history of headache (69.5%) (P < 0.001), in patients without a history of 
caffeine consumption (50.5%) (P < 0.001), with no history of using analgesic drugs (41.4%) (P < 0.001), eye 
pain (41.6 %) (P < 0.001) and surgery in the afternoon (39.3%) (P < 0.001). Similarly, 24 hours after surgery, 
this number was higher in extracapsular technique (39.1%) (P < 0.001), the use of fentanyl (25.8%) (P < 0.027), 
surgery lasting more than 30 minutes (40.0%) (P < 0.001), in patients with a history of headache (32.0%)  
(P < 0.001), in patients with a history of sinusitis (19.4%) (P < 0.001), in patients without a history of smoking 
and drug abuse (18.3%) (P < 0.001) and surgery in the afternoon (17.2%) (P < 0.027). 

Conclusion: The prevalence of headache in patients undergoing cataract surgery is high and the risk factors are 
male, general anesthesia, use of fentanyl, extracapsular surgery, history of previous headaches, sinusitis, pain of 
eye after surgery and patients without a history of caffeine, cigarettes and analgesic drug use. 
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Abstract 
Background: Cognitive performance appears to diminish with age and passing of time, probably due to the 
basal forebrain cholinergic dysfunction. Given the physiological significance of the acute effect of estrogen, this 
study was conducted aiming to investigate the effect of 17β-estradiol treatment on cognitive performance in 
nucleus basalis magnocellularis (NBM) induced lesions.  

Methods: In this experimental study, 40 adult male Wistar rats were divided into five different groups (8 rat in each 
group): Control (intact), NBM lesion group, which received electrically-induced lesion (0.5 mA, 3s) in NBM, Sham 
group (the electrode was impaled into the NBM with no lesion), Estrogen group (lesion+45µg/kg 17β-estradiol) and 
Vehicle group (NBM lesion+200µl sesame oil). Acquisition and retention testing was done using an eight-radial 
arm maze, in which, the patterns of arm entries in each group was recorded for calculating correct choices, working 
memory errors, reference memory errors and latency. 

Findings: Bilateral NBM lesion showed the reduction of spatial memory acquisition in the form of increased 
working and reference memory errors (P < 0.001). It further reduced these functions in retention testing  
(P < 0.001) compared to the control group. Post-lesion treatment with 45 µg/kg estrogen improved the 
parameters of spatial memory errors in the acquisition and retention tasks comparing to the Sham group  
(P > 0.05). 

Conclusion: Electrical NBM lesion can reduce spatial memory function. Estrogen therapy after brain injury 
improved cognitive disorder. 

Keywords: Alzheimer’s disease, Basal forebrain, Cognitive performance, Nucleus basalis magnocellularis, 
Estrogen therapy 
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���$� g	) _�� ������� '� 3 9��  <�@V '� ����  ���   ���LI�M�

($; ��
��/ � X�� ��)��	�  ������	��< 5 ����� �%��� ���� � #���� 

������ <V�$/ �� K$� 3   ($�; �9���  ���1�  ����	
	���  � ��L&  ($�; 

��1� ���Y; �� <>� �&���� 9$DD� �   ($�; �$���	�  ���1�  �%���� � 

($; � $	\�
� ��u/ 9$�$� � �D��� ��  ���� �����v6  ��LI�M�  .$�$�� 

�� �	
� � #����	� m	O�� <��� �� ���� _�� �  $����&  ������� _�� 

9��� $� � a� '� v"� ���O� ���� � �@�� �>� #����  ��� _��  ���' 
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���V $D�&�6:  

1- ������ '� �	/�� � 9$D)�: �$��� �%MD� � ������	�  ���  9'�$��� � 

2 ×5 ����� �� ���� ��� �	/�� �  �y��
6 z�U��� � #�B�  $����6 ��� � 

a� '� <����� #���    
	\���$�	I '� 9��Y���� ���  ���  a�/  $�� . ao�� 

�7��	� �>M� Shave biopsy )='�� 
��� �I�/ 
:�� ( ���  .��� 

��V�r $��	� ���� Gaulian-weck (�G��  $�� �  ������ ��   ��&�n

���/  �&���  ����5 �����  .�	��	�  ���  9���B���'5  ��B�   �
��  ����� 

K�%	%>� ���� � .I�� <%�D� $�. �ao� <>�  9$�D)�  ?����  '��6 


	I'�� �� K$� 48 �;�� 9$	��� $�.  

2- 9���5 �'��  �
� :#�	7��o��� �I�
� ��  9���B���'5  ��B� 

 �
� ���� K�%	%>� ���� �  .I���  ���  i���� _��  �;�$���  
��� 

���� �� 9���� � 81687      �&��- ��� #���%� � #���5 �9��� ���� ��

�� �	0� �$��� $���6.  

3- $��	� �I�
� �� <>� 9$��	6 � �@V��� a� '� <�;:  ��	/�� � 

9$��	6 �� 
����� � <:I� 70 $-�� �	�� $� � ��  
	\���$�	I 1  $�-�� 

�� a/ $���6. 

�L��O <>� �ao�  ��� High-speed motor dermabrader  ��� 

��G��   ��M%� �������"    '��� ���) ��Dermo-epidermal junction (

 9��� _���$� .
�� �	/�� �� '�6  ���B45  ���   �����  
	I���  9$	����  �

#�	7��o��� �� ��R <��� '� #��� q��� �� mM� ��U�� $� . ao�� 

�� #��7��� $� 9��� 8��� W��D� ��) .  

1 ��Y) a� '� �$��	� #��7��� ������� $�  �3    �#5 '� a�� ���Y)

     ��	I�� '� ��� ���������� ��>� ������� ���� K�L��O  �5/0 J/cm2 

��Y)  �� ��� .� ��3  � $�D�&�6 ���V #���� *��� '� $L� 9��   �&��6���&

 � #���� *��� ��6 $��	� (�G�� '� a� 9�� ���@0� #��	� .$� (�G�� �� 

����� �7��%� �  �a:; �) ?��� �%%>� �� '� *�� #���� �
M�  ����@� 

i�	%� �� ) �I�; ��)100 -91   ) z��" �($�-��90 -61    ��@�7� �($�-��

) z�"60 -31 ) d	LO E��� � ($-��30 -0 $� ����'�� ($-��.  

  

���
	 	
  

#������	� ������ ������� 9 ����� � 11 #' $������ � *����G� �� �����   

69 �L��O � ������	�� $���� .
� #����	� 57-10  �� ��� .'� *��G� 

K�L��O �>� #���� a� '� 6 �9��  K��- �� �� �$G� #�	�������	�

X�� ���@0� .$� �����    K���- ��� #����	� ���@0� � ������	�� ��)

 .$� pUB� (�$G� #�	�������	�) #�	�������	�� $-��20  �L���O 

  �$�G� #�	�������	�30-0   �$�-��36  �L���O  	��������	� �$�G� #� 

60-31  �$��-��8  �$��G� #�	���������	� �L����O 90-61 � $��-��   

5 �L��O �$G� #�	�������	� 100-91 $-�� .$D����  

    �� ���	
	��� ��� !��@� #����	� (�$G� #�	�������	�) ���@0� $-��

1 ) ���	�5  �� ��I�; ($-��4 ) ���	�20    �� �z��" ($�-��11   ����	�

)55  �� � z�" ��@7� ($-��4 ) ���	�20 .$� _���6 d	LO ($-�� 

 ���	/�� �� �$��G� #�	���������	� 
	�����	� �
	��DP�)  K����- �  

)8  (�L����O68 ) ����� �� �$��-��31  (�L����O46  ���� �� �$��-��  

)21  (�L��O46 �	/�� �� � $-�� ) #��6 �9  (�L��O53  .��� $-��

�O��; �0D� ��) �� 9$� ��G�� �  �� ��� �"��D:� H���5 #����	� �  ���

  �R ��  ��L� ��R2-1 .$� `�R�� �-�" #���� #�$� 9��  

  

���  

<-� �	I�� � �	
� � _�� ��) ��I�
�  �%���  �
� ��)  �	����!� '� 

�	/�� � HI�� �� �	/�� � ����� �L��O �� {��� ���R  ���  $�D�����  ��� 

#��D; �	���!� ��) �L	@R (�$	�� ����� $D��� �  
	��!�  $�	I��  $�DD� 

)12.(  �
��� #�	��7��o���  ���%��� �	����D	���� ����)-  � �	�����!�

 �
� �B�    ����� ��/��1  ��$�� � $�$1 _�� �� �	���!� ��)

�� ��	
	��� �� !�@� #����	� #���� .$��� _�� �B�  $�D�'�	�  ̀ ��- 

���V� � ���D��) �  ���	0� ���01 ��	��7�   $��D���) ���QQU� ������ �  

Trypsin inhibitor � ?	�����>� ������B� DMEM/F12  �������  

Dulbecco's Modified Eagle Medium/Nutrient Mixture F-12�( 

<D��� �)�� � 9��B���'5 �0G� .��� #���&� <���; $��  ��-�Q�"� 

�� ?	>� 9�%I�� �M" ��B� #�R�� �  ���� 9���) �� �� _�� 
�� ���'

������ �
�1 '� �� 9$�; ��) �� _�� 
�� ������ � ) $���13-12.(  

 #���	� ��_��  �
��� #�	��7��o���  ���%��� ����/��1 ����)  ����)

�	���!� �B�) ���$	��-    �� W���D� ����U��� _�� �(�	��D	����

�� ��$��� ���	
	��� #���� ) $���13  |���M� �� 9�!; �_�� 
�� �� .(

���$��� 
�����	� ���0� ��  ���)  �>����� '�   �
��  ���)  �	���D	���� 

�`��R� W@� �	l:� K�1�0� �  	����!��  ��)  ���  ����  
��� �  ����� 

W1�� �� ���  �	����!� ��  ���)  �������  9$�� '�  .��  ��	/�� � 

9$D)� � .r�� �� .� �	/�� � 9$��	6 � ��	�� #���	�  �'���   $�DD�

)9  K���- �� 9$��	6 :9$D)� �@7� �� ���R �� {(1:10    (��G�� <���V

�� ) $���14�� .( 
�� �_�� |R�D� }��� ��� �� $D���� �>�  #����� 

���V $��	�� � $D���& �R $Dr  �;��� ��  .��  ��I�/  �������  <���V 

(�G�� ) ���15 �7��� .( � ��/���� $L� '� <�; H� � |��M�  q��� �� 


�� _�� ��0� .��� �
	DP�)   ��	/�� �� #~����� (��    .�� 9$���	6 �

�� '��:� ��G�� ��>I '� �M" #�$� � �>M� �9��� _��   
��� .$���

#�:� #���� �� _�� ��)   �^j�� <QY� � #��B��� �.
� $D��� i�7/

(�G�� � �	� #5 9��� �� �� ) $���16.(  

Kumar �LI�M� �� #���:�) �  �B� �	4 �I�
� #�	7��o��� ��

 �� �� 9$� 9���6      ��D���� ����^ ����	
	��� ��� !�@� ���	�    ���� ���

�LI�M� �� .$���� #5 �  9$�� 9��� _�� �� �)  ��	0� �   #�	�7��o��� �
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�I�
�   � $�� 9��Y��� (�$	�� '� (�� �'���$1 �01 
	7o��� '� ����

�� 
	7o��� �^� ��B�7�     (��G�� '� $�L� �����0� �� .$���6 ��0� ��:�

  ��%MD� ��� ����� _���  9$���	6 �   �
�� �      g����� .$�$�� <�%�D� ��)

��  '� $L� #����	� ��	63  �� �9��4   � <���� �$G� #�	�������	� ���	�

 ��2 ��	� ���	� ���� �$G� #�	�����50 ) $� _���6 $-��13 �� .(

 ��LI�M�       �� �;�$���� _�� ��� �_�� 
��� ��	6���� ���� ��	� ��O�/ �  

20  '� 8	� ���@0� �� ��	
	��� �� !�@� ���	�50  #�	�������	�) $-��

.��� 9���) (z�" ��@7�  

Olsson � Juhlin    ��B� ?	�>� ������� �� �� �	���!�  �%��� 

Joklik 	0���� 9$� 9��� �B� �	4 #�	7��o��� �  (�G�� �	���!� �

�� $���� K!:B� ���G� ��$L��  $�D���  |�	V�  #���� �  �����  #���� 

#�	7��o��� �� 
�� _�� 9$)�B� $� )14(  �K!:�B� 
��� .  ��;�� 

�� $� ���	7� '� 
��  �
� �) '�  <�>�  9$���	6  ��	I  ����U� �   ��%��� 

�	%&�� �	�5 ) $��@�17 .(  

van Geel   _�� �� �����		�� �	� #���:�) �Olsson � Juhlin 

)14( �LI�M� �� .$���� ��G�� #5 �   ���)4      ����	
	��� ��� !��@� ����	�

    �	����!� #�	�7��o��� ��� #����� �>� ����^-    ��	4 �	���D	����

�%MD� �� � $D�&�6 ���V �9$� 9��� �B�   ���	I �9$��	6 �CO2   (��G��

     #�	�7��o��� ��� ����B	� H����� ��G�� ���� �	� $	�� .	����I�	) .$�

�	���!�-   .$����6 �&�O� �	��D	����3      $���	� (��G�� '� $�L� ���Y)

 ��I�
�PUVA  ��UVB     ���G�� #5 g����� � $�� (�G�� #����	� ����

 �$G� #�	�������	�100-85 ��) �� $-��    '� $�L� #�����	� �3   9���

) ���18.(  

Goh  �	
� ��	6��� �� �� #���:�) �6 ���"    � �I�
�� ��B� �

9��� �� � ��
	&��:	� '� 9��Y���  9$�DD� ��0� �
	7o��� �   � 
	�7o��� �

Phosphate buffered saline )PBS(    �
�� ���U���� �01   ���)

�(�$	��      ?���� ���&� ���� ��� .	D:�van Geel  ) #����:�) �18 �� (

9��� �LI�M� �� .$����� ��  �#��5 �4      ����& ����	
	��� ��� !�@� ���	�

 ���	� .� �  ��D��� ��Piebaldism     #�	�7��o��� ��� #����� �>�

     �$�G� #�	��������	� g����� .$�D�&�6 ���V 9$� 9��� �B� �	4 �I�
�

 '� $L�6  ��� 9��        � ��D���� ���  ����& ����	
	��� #�����	� �� ���	6  

92-65 � $-�� �� ���	� Piebaldism 86 $-�� _���6 $� )19.(  

_�����Y
	� 9��' � #������:�) �� ����LI�M� �� �� �#�������  ����%��� 

#�	7��o��� �I�
� �	���!� �� ?	>� Joklik �� �� 10 ���	� !�@� 

�� ���	
	��� ���^ (��%� (�G�� $���� �� �g���� E���  �������  ����� '� 

50 $-�� �� #�B� ��� )20.(  

Paul �LI�M� .� �� ���v6 �   �����58     ��/��1 ��>� �� ����	�

 K$� �� <V�$/ � ��� ���V �I�
� $��	�2  .��� �����  ��9   '� ��Y�

   ��� #��:�� ($�; <	I� �� #����	�      '� .$�$�� ����" ��LI�M� '� ����	6  

49  �� ������ �>� ���	�32 ) ���	�65   �$�G� #�	�������	� ($-��

) �I�;90  $-��> �� �(9 	�) ���18   #�	��������	� (#����	� '� $-��

) z�" �$G�89-70  �� �($-��4 ) ���	�8   E���� (#����	� '� $-��

) z�" ��@7�69-30  �� � ($-��4 ) ���	�8    #�	��������	� ($�-��

) d	LO �$G�30  $-��<) $���6 9$)�B� (21.(  

�LI�M� ��  �Huggins  '� �#���:�) �28     ��� #����� ��>� ���	�

o��� �	�����!� #�	��7�� -  ��	����D	����23  ���� �� �����	�  ����	6  

6 -3 ) �I�; �$G� #�	�������	� � $D���� ��u/ �)��100 -95  ($�-�� 

 ��17 ) z���" �#������	� '� $��-��94-65  �� ($��-��31  '� $��-��

) z�" ��@7� �#����	�64-25   ) d	L�O � ($�-��24-0    ��� ($�-��

 �� W	���10  � $-��41  #����	� '� $-��  .$�� 9$)��B�   �
	�DP�)

E���  K��- �� #��6 � �� �/��� �� �LI�M� 
�� �� �)�19   $�-��

 ��I�;50  �z�" $-��6  � ?���� $-��25  _���6 d	LO $-��

) $�22.(  

�I�0� ���� ��� �� ('�  �����  8)���  #���'  ������&  ��I�
�� 

9��Y��� '� ���� � ?	>� �B� #�'�� ��	V �� � �� �i����  ��
�1 '� 

_�� ��������  ���	0� �;�$����  �	�����!� �I�
��� #�	��7��o��� �- 

��) �	��D	����  9����� � 81687(  ����  ��LI�M� �    
	�I�� ���O�/ �

�� �;�$�� _�� 
�� �D	I�� �BU��^� '� _���6  ��� �<-�/ g���� .$��� 

E��� ������ ���� 50 $-�� 9���) �� ��� '� �Z� �1�� �$D�   ���L� 

#�	�������	� ��@7� z�" ���.  9��$�>� �� g���� 
��    ����� g����� �

     �	�����!� #�	��7��o��� �������� '� 9$��� _�����6 K���LI�M�- 

�� �	��D	����        K��LI�M� ����1� � ��/��R ������� 
	��) �� .$����

����� ��$L� �� 9$� �&��Q� �D	I��     
��� ���B	� �����'�� �01 �&�� �

�� ��0DB	� _�� ���6.  

  

� ���������� �  

��$
  $D���� ���:�) 8)�~� 
�� (�G�� �� �� ���7� ����� '� �
	��

�� �������o� .���6  
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The Efficacy of an Innovative Method of Melanocytes-Keratinocytes Suspension 
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Abstract 
Background: Vitiligo is the most common chronic depigmentation disorder caused by melanocyte loss in the 
basal epidermis. Drug therapy and surgical procedures are two main modalities for its treatment and one of the 
most effective surgical procedures is non-cultured epidermal cell transplantation suspension containing 
melanocytes and keratinocytes cells. This pilot study evaluates the effectiveness of an innovative method of 
melanocyte-keratinocyte cell suspension for treatment of patients with stable vitiligo.  

Methods: Twenty patients with stable vitiligo which where resistant to standard treatment participated in this 
study. Melanocyte- keratinocyte cell suspension (with Patent No. 81687 method) was transferred to the affected 
lesions. Repigmentation of the lesions was scored as excellent, good, fair or weak by comparing lesion photos 
before and 6 months after the treatment. 

Findings: Mean repigmentation score was excellent in 1(5%), good in 4(20%), fair in 11(55%) and weak in 4 
(20%) of the patients 6 months after the intervention. 

Conclusion: The results of this study demonstrated that melanocyte-keratinocyte cell suspension can provide 
good results and repigmentation in more than 50% of cases. 
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