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����  � ��3 �+ #����� �����   � �,1 #3 #5  �10   ��P*&+

����� 3� 6��a��  6����� #=*���m�, .6���+�� M��E< �������

   �����PED w ����	� ������ ��������	�
��  �6������  

Cromak-Lehane a�*����*=   � �����3 O6����� .6�����

���	�
��� 53�6�� 9, �*��  , .6�� ME< �* �:� ��/*�� 

 	 � ��"� �, ��-)*��.��:�  3� ���.�-20  � 6��f�+���#� 

,*:� ��/*�� ����)�� 	 ��! � "�* ��.�:� �* �.�"  3�20 

 � 6f�+��- � #(� +� -� ����)��  � $�%& � ��'* �.�"  3�  

20    O���**c� � ���.��0 #(�� � 6f�+ST-T   3� �*��)

mm 10 .6� ME< (�� � o! �� ME:� ��*	��+  

5+�+ s�L 3� 6a� #�a� \� � ,    t�P� s��� � ���0

8���������� �+  �������������SPSS �@��������:�  �20   

)version 20, SPSS Inc., Chicago, IL(  .6�+�� ME<

���30    �� ��0 � �,2
χ #t  ����30 #One-way ANOVA 

)One-way analysis of variance �������30 � ( 

Repeated measures ANOVA 5+�+ �� -�� MbL    �,

6�.��� ���& 5+ ?.	� +���.  

  

���	 	
  

 #�a� \� =�� �+120   ��"���� �j��L ��6�6� - � �*�

   �+ .6���.��� �����& ���a� \� +����� � 6�6��� ^ ��@.��  

 ;�6��L1  ������S � )��*������+ � ��,�*c.� s���3��

 ��� �*�4  ���30 w 	� �� .M	� 56�0 5���t  =*
� *�

 �+ 6& � �3� #=	4 ��a� O� ?� 5���   M���6� ���+

)050/0 > P ���30 YED #=*�m�, .(2
χ e�L s�3�� #

 �ASA  �+4 �����a� O� ���?� 5������  M�����6� ���+

)050/0 > P.(  

 ;�6L �+2& � ��' =*
� *� #  � ��3 �+ $�%   � �,

 �+ �n� +���4    #;�6�L =��� Y� \� .M	� 56�0 5���

  �+ $�%& � ��' =*
� *�4    ���a� O� �?� 5����  ���+

) M��6�050/0 > P.(  

 ;��6���L �+3 #4  �5   �����! � ���"� =*
� ���*�

 � ��3 �+ �� ��� o	�.� � ���.	 �+ #���.:*	   � �,

 �+ �n� +���4   �+ .M�	� 56�0 5���1 #3  �5   ��P*&+

  =*��� O� ��?� =���� #������	�
�� 3� 6��a�4  5�����

��a� ) +�� ��+050/0 < P�� � "� =�� �- (  � "� 6,+

 �+ �� ���� o	�.� � ���.	 �+ #���.:*	 ��!   =���

  ��njA� 1�� & ��D �� 6, � 5��� �� ME:� Y� &+  ��

  �����	�
�� � �3 O6� =*
� *� .M	� �.� � �, -

 �+ ��*��	 ��.-� � ���3 �4  ;�6��L �+ 5�����6  56���0

5��� �+ #x Q� =�� 3� .M	�  � ,1 #2  �3    ��� ME�:�

  ����a� O� ��?� #6, ��� 5�����   6��"� 56, ��"� ���+  

)050/0 > P.(  
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����� ��	
�� ����� �� ����� ����- ����� ���� ��� ��!��"#� ������ ��	
 ��� $���%�� & 

���� 1 .
��� �������� �������� � ���� �� 4 !���  

�����  ����� ���  
����  

 �����P  
mg/kg 30  mg/kg 40  mg/kg 50  �
	�  

(���) )� 50/17 ± 60/34 65/12 ± 00/45 21/12 ± 70/34 57/11 ± 27/32 860/0 

,-.  ��� )33/63 (19 )67/66 (20 )67/86 (26  )00/60 (18 100/0 

�/ )67/36 (11 )33/33 (10 )33/13 (4 )00/40 (12 

ASA  I )67/86 (26  )67/96 (29 )00/90 (27 )67/96 (29 350/0 

II )33/13 (4 )33/3 (1 )00/10 (3 )33/3 (1 

) �0cm( 43/18 ± 17/162 58/9 ± 90/166 47/5 ± 07/166 33/7 ± 67/164 390/0 

) �/ kg(  48/21 ± 50/75 64/10 ± 13/68 12/8 ± 50/71 75/10 ± 33/72 220/0 

ASA: American Society of Anesthesiologists 

  
���� 2 .#�$%��� &�'�( )*+ �� 4 !���  

�	��  
����  

 �����P  
mg/kg 30 mg/kg 40  mg/kg 50  �
	�  

�1�� ���/ 26/9 ± 53/87 86/4 ± 70/90 12/18 ± 27/86 95/16 ± 53/85 460/0 

��2	�23��4 /� 560 21/10 ± 78/87 71/5 ± 40/91 00/20 ± 80/88 76/20 ± 97/92 550/0 

��2	�23��4 /� �78 �9:0�  ;1  41/16 ± 03/98 22/15 ± 40/100 93/18 ± 40/97 14/0 ± 73/9619 860/0 

�9:0�  ;3 41/16 ± 03/18  22/15 ± 40/110 93/18 ± 40/102 14/19 ± 73/104 300/0 

�9:0�  ;5  26/17 ± 47/94 21/13 ± 17/92 16/13 ± 87/93 08/18 ± 37/97 630/0 

�9:0�  ;10 40/16 ± 80/85  69/13 ± 07/89 84/13 ± 10/86 75/17 ± 87/84 740/0 

  
���� 3 .#�$%��� &-��.� �/�0�1 �� 4 !���  

�	��  
����   �����P  

mg/kg 30 mg/kg 40  mg/kg 50  �
	�  

�1�� ���/  52/17 ± 83/135  78/15 ± 03/132  79/16 ± 43/133  73/14 ± 40/132  800/0  

��2	�23��4 /� 560  20/15 ± 87/132  62/11 ± 30/130  72/11 ± 27/131  15/15 ± 00/124  060/0  

 /� �78

��2	�23��4  

�9:0�  ;1  34/19 ± 47/133  66/19 ± 80/131  63/15 ± 67/132  39/20 ± 47/148  120/0  

�9:0�  ;3  79/18 ± 87/132  52/23 ± 30/132  97/19 ± 60/131  87/23 ± 63/149  059/0  

�9:0�   ;5  87/18 ± 17/133  40/19 ±30/132  13/19 ± 10/137  10/14 ± 74/146  090/0  

�9:0�  ;10  63/19 ± 50/130  13/15 ± 07/131  73/15 ± 50/132  44/16 ± 93/139  110/0  
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����� ��	
�� ����� �� ����� ����- ����� ���� ��� ��!��"#�  ������ ��	
 ���$���%�� & 

���� 4. #�$%��� &-��.� �/�1��� �� 4 !��� 

�	��  
����  

 �����P  
mg/kg 30 mg/kg 40  mg/kg 50  �
	�  

�1�� ���/  46/11 ± 67/79  37/15 ± 50/83  18/12 ± 87/80  71/13 ± 37/81  720/0  

��2	�23��4 /� 560  78/10 ± 17/77  63/13 ± 60/80  01/12 ± 27/78  58/10 ± 77/72  070/0  

 /� �78��2	�23��4  

�9:0�  ;1  10/22 ± 87/81  44/14 ± 47/85  56/12 ± 23/82  41/13 ± 27/87  110/0  

�9:0�  ;3  29/37 ± 60/85  69/32 ± 20/81  68/28 ± 73/80  40/37 ± 27/80  130/0  

�9:0�  ;5  94/22 ± 33/79  24/35 ± 87/79  99/31 ± 40/81  04/29 ± 47/80  090/0  

�9:0�  ;10  01/15 ± 77/78  53/13 ± 03/82  84/11 ± 47/81  18/16 ± 87/80  830/0  

 
���� 5. #�$%��� ��.� 31�� �%���4 �� 4 !���  

�	��  
����  

 �����P  
mg/kg 30 mg/kg 40  mg/kg 50  �
	�  

�1�� ���/  48/11 ± 39/98  04/12 ± 68/99  15/12 ± 39/98  40/13 ± 38/100  900/0  

��2	�23��4 /� 560  68/10 ± 40/97  90/10 ± 20/97  38/9 ± 67/97  66/11 ± 58/92  200/0  

��2	�23��4 /� �78  

�9:0�  ;1  35/17 ± 07/99  13/15 ± 91/100  71/12 ± 04/99  06/15 ± 30/114  230/0  

�9:0�  ;3  82/17 ± 82/99  87/17 ± 50/101  46/15 ± 44/97  65/19 ± 63/114  390/0  

�9:0�  ;5  97/12 ± 50/99  47/16 ± 39/101  47/16 ± 50/95  10/14 ± 73/12  440/0  

�9:0�  ;10  83/15 ± 01/96  97/12 ± 38/98  39/12 ± 28/98  90/15 ± 56/100  680/0  

 
���� 6 .#�$%��� ���� �671$%�8 � 9�� &��� &�1�'�0:� �� 4 !���  

�����  
����  

 �����P  
mg/kg 30 mg/kg 40  mg/kg 50  �
	�  

 ���/ <����2	�23��4  99/6 ± 67/13  27/4 ± 13  92/4 ± 83/13  02/8 ± 50/14  820/0  

�2:��82�=� ���/ <��  89/2 ± 90/16  96/2 ± 17/18  28/3 ± 43/16  37/2 ± 83/17  080/0  

  

5��� �+  � ,30 #40  �50 �%*�    8����%*- ��� 8��

  $�*��� �� #6, � 5��� � 9��*�� O ?��	22 #23 #20 

 �28 �L�+ �?�  �I   #�����	�
��8 #6 #9  �2   ��?�

�L�+  �II  �0 #1 #0  �1 �L�+ �?�  �III    ��- 6�.���+

 ���30 YED2
χ =*� #4 ��a� O� ?� 5���   +��L� ���+

) M��6�050/0 > P5��� �+ #=*�m�, .(  � ,1 #2  �

3  $*��� ��2 #0 #0  �3 �+��� � d+ �?�   � �+� �-4 #

4 #5  �3 �- � � d+ �?�    =*�� 9�, 3 � �- 6�6� �+� -

4 ��a� O� ?� 5��� ) +�E� ���+050/0 > P.(  

5��� �+  � ,30 #40  �50 �%*�    8����%*- ��� 8��

  $�*��� �� #6, � 5��� � 9��*�� O ?��	2 #2 #3  �2 

  � ��*��:� ��/*, � ��d+ ���?�3 #2 #1  �5  � ��d+ ���?�

��a� O� ?� �- 6�6� ��*:� ��/*,  =*� ���+4   5����

5��� =�� �+ .M��6� +�L�  $*��� �� # ,1 #0 #3 #0  �

    ���a� O� �?� ��- 6�6�� ��.��0 � d+ �?�   =*�� ���+  

4 ) 6"� 56, "� 5���050/0 > P ��a\& O��**c� .(  �

ST 6, "� +��� B*, �+  �� ���� �v*:-� � "� .6"� 5

 =*� �*�4 ��a� O� ?� 5��� M��6� ���+  
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 ��� $���%�� & 

��   

      � �,3�+ �*<i�� =*�*a� #��a� \� =��� 8 ��� 3� �%- C6,

  ��E%& O���**c� �� O ?��	 9��*�� O� ?.� -    ��� ��&��S

���� � ����	�
�� )��Q�    =��� �+ .+��� ����� �����

 #���a� \�120    ��6���6� - � ��+ ��_� r�� ���� � ���*�

 �� �"���� �j��L4  .6�6� 9*:P� 5���4   +���� 5���

+ O _@"� �n� 3� �a� \�    1� �� �����S � )�*������

    � �3� #6�& #e��L #=�	ASA     ��<� � 6��+�E� O� �?.�

56��- r�6@� .6"� 56�+ �a� \� �+ 1���S =�� 3� ��  

 ���- +�+ � ��"� )��*� ��+��, � ��,�.��� � ���	���

����a� CA.��!�  � ���.��:*	 ����! � ��"� =*��� ���+

 =*� �� ��� o	�.� � ���.	 �+3   ��a� \� +��� 5���

 �+ 6, � 5���  � � ��3   � �,1 #3  �5    3� 6�a� ��P*&+

  �+ ��- M	� �� j �+ =�� .+��+ +�L� ����	�
��

     y ��E��� =*���d �� ����� �v*��:-� � $��%& � ����'

��a�  � ��' ��� 9��*�� #s&�� �+ .6"� 56, "� ���+

 =*� .M	� �.��6� ��*<i� $%&3    ��a� \� +���� 5���� 

��a� O� ?� =�� #9, �� ME:� .+�E� ��+  

������	�
�� ������ �  ���� ������ ������� �������

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

  ��� ������� ��! � "� � ��������  ) +���3-1 3� .(

; 	   �6�� +�30 3� ��*��%L �+ 9��*�� �� ���� #1E&  ,

=*�0 ;��� -   ) 6�� �.! ���  ,4   � �"� O �P*PQ� � (

��  ��� ����- T��S U :�� RS � 9��*�� �- 6,+   +���

)7-6  MS���	 �, ��- Y����D 3� =*���m�, 9����*�� .(

�+��� $L�� #��*%,+ X EP�� �� �+� -  ) +���8 � (

��� [\	 �� �, - �*� �� =��?� ) 6,+10 9, 9��*�� .(

     3� 9*P.�:� ��*u O���f ��� 9, � 9*P.:� O��f ��

    +�30 3� ��*���%L � )*� /��	 ^ �_S� 7�%� Y��D

=*�0 ;��� - �6�  ��� �&��S U :�� $L�� # ,   +���

)10 -9�����E%& X�������S � ( -  3� ������ � �����&��S

���� � ����	�
��    ��� �, �- �� ������ �����   .6�,+

     ����� � ����b*� � �P�� 3� 6�a� 9���*�� O ?��	   ������

    O���**c� �*
��"d �, �- RS � #�����ST  ���   ++���

)11.(  

YED �a� \� � Puir � Batra# 9��*�� O ?��	   �� 3�+ 

mg/kg 50 =���� X�����S ���� �, ��- �� ) 6��,+3  ���� #(

���a� \�    3� ���.�- � ��,3�+ �*<i��� ���- ��mg/kg 50  ��

      ���a� \� #���*.� �+ � +��� 56�"� 8 ���� #6��- ��	���  �

  3� ���.�- � ��,3�+ ���- +�+ � ��"� ���' j30 #40  �50 

�%*� �� �, - �� X���S =�� �*� 8���%*- �� 8�� .6,+  

  =*�� ��*	 ��.-� � �3 O6� � ����	�
�� � �3

4   ���a� O� �?� 5���     3���� x �Q� 3� .M���6� ���+

 =*� �*� ��.��04    ���a� O� �?� 5����   56, �"� ���+

     #��*�:� ��/*, #��*�:� ��/*, �������� #=*��m�, .6"�

�+��� �- � � �+� - �L�+ � �+� -   �����	�
�� �

 �+4 ��a� O� ?� 5���     #���*.� �+ ��- M���6� ���+

�� ���S �� O ?��	 9��*�� 3� ����  =���� ����+ )� �

)Safe   X����S �, �- MbL ����	�
�� 3� 1E& (

���E%&-  ���j��L ; ���S� �+) ������	�
�� ���&��S

.+�- 5+ ?.	� (>%.@�  

  ������ 9�- 9�j #�a� \� =�� M�+�6Q�    h+���  �,

  =*�� ��� ?� =*�d ����� 9�j ������  � M	� =���

5���   3� ��.�- � ,3�+  � #=*�m�, .+�"� + ���  ,30 

)10  �20 (�%*�  8���%*- �� 8��  =��� M	� =��� �*�

��a� O� ?�     ��	��� =��� ��a� \� =�� �+ �- 6� � ��+

.6"� 8 ���  

 � ,3�+ #�%- ��D ��30 #40  �50 �%*�    ��� 8���

   X�����S 3� ��*����%L �+ ��� ��?� B*��, 8�����%*-

�*�     #���*.� �+ .6����6� �
�6���  � �.?� ���   3� �����
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��9��*  3�+  � O ?��	30 � 40 �%*�  8���%*- �� 8��  ���

 L� 50 �%*�  8���%*- �� 8��  �.� � �, � +�- 5+ ?.	�z� 

� �� �  M�	+0+��#  � ��6��  ��- =��   �	 ��.:-� � ��3��* 

��D�  +�� � �'� S � f !� �+ �� .+��  

  

!"�#��$ � �%&'  

� � � 1f j �� P� =�� �� � � 5��+ �  ����j ���.-+  ��

 5� ��� �� +�� ��.�+ �6� �   �� �P*PQ� {��D 191127 

+M	� � b?f� ����� 8�%S 5 
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Intubation 
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Abstract 
Background: Laryngoscopy and endotracheal intubation may produce adverse hemodynamic effects. 
Magnesium directly contributes to coronary vasodilatation and inhibits the release of catecholamines, 
thus attenuating the hemodynamic effects during endotracheal intubation.  

Methods: In this study, 120 patients candidates for elective surgery were studied in four groups that 
received 30, 40 and 50 mg/kg magnesium sulfate, and the same volume of normal saline (control). The 
patient's hemodynamic status at baseline, before laryngoscopy, and 1, 3, 5 and 10 minutes after the 
laryngoscopy were recorded. ST-segment changes and arrhythmias, and the time and duration of 
laryngoscopy and extubation were evaluated, too. 4 groups were examined for laryngoscopy effects, 
tachycardia, bradycardia, hypertension and hypotension. 

Findings: The mean heart rate in the three groups had no significant changes compared to the control 
group, but in systolic and diastolic blood pressure and mean arterial pressure the differences were 
significant. Laryngoscopy effects in the three groups had no significant differences compared to the 
controls. Laryngoscopy time and extubation time had no significant changes, too. Arrhythmia and ST-
segment changes were not observed. 

Conclusion: The result of the present study shows that the doses lower than 50 mg/kg (30 and 40 
mg/kg) of magnesium can be effective in reducing cardiac complications of laryngoscopy and tracheal 
intubation. 
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     ����
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 _a�b� %_0!�

�,B� '0�A�   �$R� ��!	� E0!� 0 �� =0�; 0
 �4� ��


�4S� �
 _a�b� 0 !3
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 �
 �$& !$,7 �$	 %
���� �

       �$�� %
�$� '0�$A�� =!$:3 0 =!$" �$R� ��!	� =0�;
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 �$$� {#�$$�3 6$$-M �$$�  %=!$$�/ �$$�
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)1/94  �� 
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 (!)�
ICU  o0���,#� �� ��43

  �4$$,h�	 .!,�$$"�
96 ) �$$A37/80   �$$#� �� (!$$)�


 �� E������4� r��b �� %E����4�ICU   ��$	�C� E������4�

 0 =!" I���� (D)23 ) �A33/19   E���$�4� �� (!)�


.!3
�� E������4� 
�b �
 =!" ���-�  
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� �� ���	��� �� ���� ��� ��� ������  !"�� .  

CVA: Cerebrovascular accident 
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��� 
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��� � !"�# � 

 $�!%1 ���	��� �� ��	&��� � '	� � !�(� )*��	+,�-�. /0123� ������  4,'-� .�	5� ���� ���  

�����  

	
���	��  
����	��  

�����  

(����) �����  

 ��!� ��	�  

(����) �����  

 
	" ��	�  

(����) �����  

#�$�*  

(����) �����  

&$��	�  

(����) �����  

) ()��mmol/l(  2/12 ± 2/146  )3/40 (48  )2/46 (55  )4/13 (16  )7/59 (71  )0 (0  

) (-����mmol/l(  98/0 ± 76/3  )6/54 (65  )2/4 (5  )2/41 (49  )4/45 (54  )0 (0  

) ()�-.�mg/dl (  43/0 ± 02/2  )4/66 (79  )9/10 (13  )4/3 (4  )3/14 (17  )3/19 (23  

) (-/�0mg/dl(  08/7 ± 14/9  )1/73 (87  )8/0 (1  )1/10 (12  )9/10 (13  )0/16 (19  

) ��/1mg/dl(  74/1 ± 58/3  )3/40 (48  )3/19 (23  )0 (0  )3/19 (23  )3/40 (48  

) �23 �.4mg/dl(  00/90 ± 70/213  )8/53 (64  )2/46 (55  )0 (0  )2/46 (55  )0 (0  

pH   23/0 ± 27/7  )4/29 (35  )7/6 (8  )9/63(76  )6/70 (84  )0 (0  

PT (�-��5)  65/5 ± 10/18  )6/33 (40  )4/66 (79  )0 (0  )4/66 (79  )0 (0  

PTT (�-��5)  40/24 ± 70/38  )7/85 (102  )3/14 (17  )0 (0  )3/14 (17  )0 (0  

INR 53/2 ± 77/1  )42 (50  )0/58 (69  )0 (0  )0/58 (69  )0 (0  

) 6�2�� ���1mmHg( 70/76 ± 80/80  )8/58 (70  )9/10 (13  )0/21 (25  )9/31 (38  )2/9 (11  

 7�4 ��8�9  60/31 ± 50/90  )7/48 (58  )9/31 (38  )3/19 (23  )3/51 (61  )0 (0  

PT: Prothrombin time; PTT: Partial thromboplastin time; INR: International normalized ratio 
*�� ����# F	�& 
���� + ����# F#���� 
���� >��" >�9� 
���� .!"��  

  

  
 ���2 ���	��� �� 7!� �!.� -8� 9-� ������  !"�� .�	5� ���� ���  

  

   �� %=!$�/ �$�
 �� {#��3 6-M ��92    �$& ��$�4�

E/ �
 �#�!$$	� �$$R�   %
�$$� =!$$" �!$$� �$$	91  �$$A3  

)9/98   
0�0 0!$� �
 o0���,#� �#�U� �� ��43 (!)�


 ��ICU    �� �$& ����$) �
 @!,�"�
27    ��!$	� ��$�4�

 %=!:3 �R�22  ) �$A35/81      ]$#��� �$� ��$43 (!$)�


   ��$43 6$-M �$� �R� ��!	� 0 !,�"�
 o0���,#�   �$�

  �$$$,B� Va�$$$b� o0���$$$,#� �#�$$$U�  �$$$"�
 ��
  

)001/0 < P.(  

+QX � -)X; 64/7  

->
�

+QX; 5/9  ->
�

-)X; 2/5 ->
�

cQJ � +QX �-)X; 3/4 

->
�

�./ h�-�� N-/; 23/5 

->
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 %�f#
 V�H ��81      �$R� ��!$	� E���$�4� �� �$A3

 0 =!"15  r��b �� %=!:3 �R� ��!	� E����4� �� �A3

F9� �� E������4�   �$(����   =L$#0 ��$	   E��$����4� �

 ) !$3
�� =!" I���� (D) ��	�C�88    >$��S� �
 !$)�


6/55 E���/ ](H 0 (!)�
 2
χ  6$-M �� �R� !3�4. %

  �$$$,B� Va�$$$b� �$$$43 I�$$$��� G$$$(,�  �$$$"�
 ��
  

)001/0 < P      %*,$� 6$-M �$� �$R� ��!$	� ��� @(

) �"�!3 �5��� >��� Va�b�650/0  =P %�4,h�	 .(

  Va�$b� �43 ���� ��� �� 6-M �� �R� ��!	�

�,B�     E���$�4� �� ��$:4� %=!$" �!	� 
���� 0 �"�
 ��


    �$$#� .
�$$� �$$�0�� �$$� a�$$(�   _0!$$� �
 {#�$$�33   

.��� =!�/  

  
 $�!%2 ���	��� �� ��	&��� � '	� � !�(� )*��	+,�-�. /0123� :;< �� -8� ��!.� ������  4,'-� .�	5� ���� ���  

	
���	��  
'��
� ()*  

�����  

�+,  ��-  
 �����P  

�����  ����  �����  ����  

) ()��mmol/lit( 
�:-;<  32  8/34  16  3/59  

023/0  
=�>�  60  2/65  11  7/40  

) (-����mmol/lit( 
�:-;<  54  7/58  11  7/40  

100/0  
=�>�  38  3/41  16  3/59  

) ()�-.�mg/dl(  
�:-;<  63  8/81  16  2/84  

810/0  
=�>�  14  2/18  3  8/15  

) (-/�0mg/dl(  
�:-;<  67  9/85  20  9/90  

540/0  
=�>�  11  1/14  2  1/9  

 ��/1)mg/dl(  
�:-;<  37  8/69  11  1/61  

500/0  
=�>�  16  2/30  7  9/38  

�.4 ) �23mg/dl(  
�:-;<  44  8/47  20  1/74  

016/0  
=�>�  48  2/52  7  9/25  

pH 
�:-;<  28  4/30  7  9/25  

650/0  
=�>�  64  6/69  20  1/74  

PT )s( 
�:-;<  30  6/32  10  37  

670/0  
=�>�  62  4/67  17  63  

PTT )s(  
�:-;<  80  87  22  5/81  

480/0  
=�>�  12  13  5  5/18  

INR 
�:-;<  39  4/42  11  7/40  

880/0  
=�>�  53  6/57  16  3/59  

���1 ) 6�2��mmHg( 
�:-;<  54  8/62  16  7/72  

380/0  
=�>�  32  2/37  6  3/27  

��8�9 7�4  
�:-;<  46  50  12  4/44  

610/0  
=�>�  46  50  15  6/55  

PT: Prothrombin time; PTT: Partial thromboplastin time; INR: International normalized ratio 
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 $�!%3���� ��� ��� � 9	%�� �� )>���-+,� �� '	�� :;< �� -8� ��!.� ������  4,'-� .  

#��(*  
()* '��
�  

�����  

�+,  ��-  
 �����P  

(����) �����  (����) �����  

? �@2.)� �8 A�-�  
��8  )90/98 (91  )50/81 (22  

001/0 <  
�-3  )10/1 (1  )50/18 (22  

B�C�� D;.�  
�������-8 E��3  )00/88 (81  )60/55 (15  

001/0 <  
�������-8 =3��  )00/12 (11  )40/44 (12  

F�G� H�� I�J  

�� �@  )00/62 (57  )10/48 (13  

045/0  

F��-
2� K��0  )00/13 (12  )70/3 (1  

CVA  )50/6 (6  )0 (0  

F�G� �2�2@ )40/5 (5  )10/11 (3  

F�G� F�)��23  )30/3 (3  )10/11 (3  

I)L..�  )10/1 (1  )70/3 (1  

M>����  )70/8 (8  )20/22 (6  

N.C  
���  )60/69 (64  )10/74 (20  

650/0  
�A  )40/30 (28  )90/25 (7  

CVA: Cerebrovascular accident 
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Prevalence of Hemodynamic, Acid and Base, Coagulation, Electrolytes, 

and Blood Glucose Disturbances and Requiring Inotropic Support in 

Patients with Brain Death on Arrival at Hospital Intensive Care Unit  
 

Parviz Kashefi MD1, Atefeh Amighi2, Maryam Khalifesoltani MD3 

 
Abstract 
Background: Brain death, as the loss of all brain functions including functions of the brain stem, is 
defined as a considerable part of mortality. Care of the patients with brain death is important as these 
patients are important sources for transplantation. Due to changes made in the brain and other organs, 
electrolyte, hemodynamic and hemostatic abnormalities have a high prevalence in patients with brain 
death. The recognition of these disorders is very important to have a correct view about the importance 
of prevention and management. The aim of this study was assessment of the prevalence of 
hemodynamic, acid and base, coagulation, electrolytes, and blood glucose abnormalities in patients 
with brain death on arrival at hospital intensive care unit (ICU).  

Methods: In a cross-sectional study during 2013-2014, the medical records of 119 patients with brain 
death who were hospitalized in ICUs of Alzahra Hospital, Isfahan, Iran, during 2010-2013 were 
studied. Hemodynamic, coagulation, electrolytes and glucose abnormalities, and the need for inotropic 
support for each patient were recorded on the data collection form. The frequency of organ donation in 
patients was assigned and the obtained data were analyzed using SPSS software. 

Findings:  In 92 patients (77.3%) organ donation was done. Impairment of pH (70.6%), prothrombin 
time (PT) (66.4%) and international normalized ratio (INR) (58.0%) were the most common disorders 
seen in the patients. Impaired glucose and sodium levels were statistically significant in organ 
donation and not-donation groups.  

Conclusion: Patients with brain death, due to disturbances in hemodynamic, hemostatic, and 
coagulation time, lose the ability of organ donation. So, the decision to do organ donation should be 
made in the shortest possible time. 

Keywords: Brain death, Donation, Coagulation disorder 
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 L6 M CEJK..� �?���!� S"�" ? �� $$J/�B * - F  !�LT�SPSS ? B�6�, �� S"�U��� �  *��2
χ  Bt .F.� 4/JD� B $�LV�. 

����� :�� 6  46�� �F� XYZ7/3
α )2/83  +(.O!"5/20

α )9/5 .O!"( +α
MED )0/5 .O!"( +2/4

α )5/2 .O!"( +40-HS )8/0 .O!"( +1del Hbz-Hba 

)8/0 .O!"( $9^F �/���6 B *� Hb-CS )7/1 .O!"( �� !"  GJ�A6  �"�^6 H�E�!� ��! ? ..�" K _A16 :/?JK �U�, *��MCV   

)Mean corpuscular volume B (α - ������+  $% "�" ��1F78 < MCV < 75 �/���6 �?  *��7/3
α +2/4

α  BHb-CS  L/F B75 < MCV  �?
7/3

α +5/20
α +α

MED B +1del Hbz-Hba �6 `E� 6 ..)��? :/)a��+  �/���67/3
α  "!�6 !" �')�80 < MCV < 78 ��MCV ) :/��2> 80 S� �� (

 �?MCH )Mean corpuscular hemoglobin) �8/E< (< 27 "!�6 B .� S.�" (MCH ) :/��2> 27(  BMCV ) �8/E<< 80 �? S� �� +(

�/���6  *��7/3
α  BHb-CS .F.� S.�". 

����� :����  +@�V6 !" H�E�!� b���F�Ec6�/���6 :/? �  *��α -  ������ BI%.F� CEJK *��  L6 M *���6 $% .F"�" ��1F �! .F��  * 0��? d !"

�/���6 :�� .6�!�% B �� � .��? *!�/�A? B C�D6 !�'> #/8�( !" ���� *��.  

:����� ������ α - �����+� I%.F� *�� CEJK *�� +L6 M +�/���6 $6�F ? * * 0��? d  

  

: �!�� +$F�D�! ��/�B T�86� J;eB T ��/��E; +f"�O ��/�B +�g /. �"�#��"� $#��% &���� �% �' (�)��� � �*+' $,#-�� ���  ���

.")�� /��0 ��� �	 ���#� .�1���23 � �����4% . ��'UO� ���L2 S.�1F�" $JV61394 h33 )337 :(855-847  

  

  

  

'��(� 	)��*+ 



 

  

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���33  ���
 /337 ���� /����� � � 1394 848 

����� � �	
�� ��������� ������� ��� ����� ���	
�  ��!��"#$ 

�����  

������ �	�
 �� �  �	�� ���� �� �������� ������

���� )2-1.(    ����%���� &��%��� '	 ������ �()*

        ���%+ ,%� ,%- .%�� /�%�01 �12��%�� 3���%� ��

4- �1 �2�� 52�-�6� '����2�7�1 ����  8�9 2 ��-

    '%���)�� �%��* �%� .1�: ;2�� �� �<��2 �6����=

,:��>1 .���� ?��@- &   ���%��� ����%�� �()* ��AB   �%�

� �)�9 �2�C �30    ��%� .%(F ���- &2�  52��%12�-

 ?���%
 & 16  ���� ���%%H ?�%������ �� 2  �%%()* ;A 2� &

5�� ,� I�<= ������  ������ �()* &�1α  22α �1   �%
��

)2(    I�%<= �%�A J%)* ��KL B4)�� ��= � �� ,>��� �� .

       ��%� ��%� �������%� ,��%@� ,%� ,%F�� �� .���� ��F2

�)��� ;A &�  &�1α  22α B ������ �()* �
�� M�N�

 �� OPC�1 ��A  �
��)3(OPC �	� . �1 B�  �� ������

) '	α-/ααB( 2� )αα/--( ) �	α-/-α) ,� B(--/-α( 

) ��KL �	--/--( ;A ,� R���1 J)*  &� �%()*   ����%��

.���
 ��>	�  

 B&����1 ��SKF ,TU� &�   V�%�C W9��1 �� &�

�1 X�� ;A      ,%� �� �=P%C �%�N Y�%� ������ �()* �����

�
�� ,�
�� ?���.    �%	� �%� ?2�%: B   ���%�� ����%1 ��

   �%1 ��%���� �%()* B&����   ,%>��� �� �%���� &   OP%C

�+��:   �%()* ;A �%��Z��   ,%�C�� �� �%H�2   .%����� &

,
��  �()* ��A & ���� ��>	�   ���%+ ,%� ,-T)αα (

�1 ,�
�� ��
 )1(.    ,%- &����%1 ��  %� S%KF ,  ��%9

 ;��� OPC MF�1 J1�-;A  B���� �()* &�α
0   ��%>	�

�1 ) ;* ��[	��� ����1 ,- ��
--/--   ,%� �%>�1 (

  �%1 �%���F \]���  ���%�    �� M%�N� B,%^��: �%	� .

���F   _�2��� �� J%+�C &�%    ���%=� &�%   `%����A �%�

)αα/--( �1 ��>	�  B'	 ;�
 I�<= ��N �	 OPC .��


;A J)* ,� �	 2�   ?�%��- X%1� &� &      ,%� B����%�� �%()*

     a�1�%� J%H�� Y�%� �� ��%���� �()* ,� �>�1 M����

)Silent carrier) ������ �()* .(+ B(Triat ���* �� (

   &��%��� 2 ����%�2�7�1 2 8�(�H )H disease  �%� (

4- �� �����1 �	�
 .b�� ,� '���)  ��
)2( .  

 &�����H   ����%���� ��>	� �� �
��H )H-Hb (

I�b�� �� ;* /��� 2 �1 X1�H &�   ?2�%� ���=� .�
��

 ��9 ,� 52� 2 I2�1��:�   �%����� ;�%1�� ,� ����c  �%1� 

  &��%��� ,� ;�	��b1  ����%����H )H-Hb (  �%7�1

 ,� .��W	�X�     .��%
�� ,�%
�� ��%�� ;�%� /2���1  ��

�[�1�C M�N�     ��%�F ,%- �	�%   ,%� ��%b1  \]2��%�

�1 \�)��= � B�
�� , J�)�T�   d���%: &��%� � �	�%
 

�1 ���+ &������ 4�� B&���1 2 ����F ���� )4(.  

 B��%%���� �%%()*  �%%	���1 �%%Z� �� �	�%%
 W9�%%�1��

 /�%%�F 2 �%%� B,%%���1�2�� B�%%U	�=* J%%f1 52��6�%%�)�=

 ,%%UT�1 �� ��%%� 2 ��%%L /�%%�F 2 ��%%�* �H�%%
 & 

   ?��%@- Y�%� \�)�%�= \]2��� 2 ,����	�1B    ��%9 ,%�

��:? �1 .=�	 �H�
 /��F &���* ��  ��
)6-4(.  

;��	� ��B ]SKF Y���� Y��
 2 ����-��    �%()* &�%

8��g1 W9��1 �� ������B  �2�(� �	� ..�� �2�(�1

@�hi�2�(� �� ,�=�� �    8%��g1 W9�%�1 �� &��j� &�

 B.���1� ,�=�	 & �Uk� �� ,F�� J��HU� �� , ?�1* J�:

  ;��%%	� 8%��g1 R�%U� ��B   S%%KF &��%� Y��%
 7/3α 

�1 a��X� V��� �� .�
�� �&  ?�%@��1B    �%	� �%��2��=

 �� SKF;���� ;�K(+� )7/70  �%+��(B   2 V��%= ��

K-[ �%%�C� �	�%%� 2 ,%%	���)7/71  �� B(�%%+�� ;��%%��

 ;���)4/12 B(�+��  ;������ ��)2/62  2 (�%+�� 

) ;���L��� 2 ;����� ;���� ��7/48 �+��( �1  �
��

 I2�F)1 ()11-7(.  

,� ,F�� �� �2�(� SKF Y��
   ��%���� �()* &�

  8%%��g1 W9�%%�1 �� ;��%%	�  �� &��[%%@�] ;�%%71� 2
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5���� (\�)��= \]2��) ;* �	�
 &�  2 �	����
 ��

SKF �����  �	�%
 &�      2 ,%<)�T1 B�%)�� �� J%bH �%�

%%� �����%%- ,%%��1� �%%	� �� W%%�Uk�,  �� �	�X%%� S�%%-

,�	X  _2� .%H2 O��� 2 �    ,%)�U1 �%	� �� .���� �%B 

 ����� O� ;��%����1 Y��
   &�%*   2 ��%���� �%()

 ;* R�%b���    -�%�� �%� �%\   I�%b�� &�%   �� X%%1�H &�%

_2� ��
��K� X-��1 �� ?�
 Y�F�� &�- ���1�� ��KL 

 '���A ?�[@	�1�* ,� &����g� 2 I�k1 �7
X] ;�K(+�

 �� ;���� �	�
 �� ���,�	X 2 ��@�� .:�� &   ,%� ���-

..����] ��F2� �	����� �� Y�^�1 �	�   5�%>�� ;�1�

B,<)�T1 �� ���1�    ,%�=�[� ���%H �%� ��%�   �� &��%1* 2

;������1 Y��
 2 ����-��]   �%	� �� ������ �()* &�

b� V���� �� ;������.  

  

��� 	
  

,%%<)�T1 �%%	� �� & ,�%%
P� B�%%[� ,%%��- &  �%%� ��<F��%%1

     I�%� �%9 ,%- &��%��g� 2 I�%k1 ��KL .)�+�  &�%   

90-1389   ?��%- ,<F��1 ;�K(+� '���A ?�[@	�1�* ,�

 ����� ?�
 ��	i� ;�@	� &��� �()* ������ o�g@� 2

 ���%%
 W%%�Uk� ���2 B��%%�_2� �%%	� .  %%� �%% , J%%�)�

\-��� I�b�� &� X1�H &� ��	�]  B�%<�b9 ;�X�1 �� �� 

��%%
��K� X%%-��1 ��-  2 I�%%k1 ��%%KL ;��%%�� ���%%1��

 .����� ?�
 Y�F�� X-�1 �	� ,� &����g�    ,%� ,%F�� �%�

Cut off  ?�%
 8	�<�  ) &��%@- &pg 27 < MCH B  

fl 80 < MCV  \-�%�� �%� ���=� B(     �%<�b9 �%�N &�%  

MCV )Mean corpuscular volume �%%	 2 (MCH   

)Mean corpuscular hemoglobin �%%	 2 (2Hb A 

� ;���: ,� �<�b9 ������ ��� �	 2 �()* ,� p�7@1 ���=

�%%1 /�%%�k1  o�g%%@� .%%KF .%%�� 5�� 2 ���%%


 ���H �)�7)�1 ����� ���1 B�<TH .�����  

?����� \-��� &���  I�%b�� &�   X%1�H &�% :  &��%�

,��-      ����%���� ;�X%�1 B��%>1 ��<F��%1 &2A   ,%�)

     �%� ����%���� �%<�b9 �%�N &����� B(����� a2�

 ���%%=2��7)�\-�%%�� B��%%�q� 2 ����%%����  &�%%

I�%%b�� ) X%%1�H &�%%Cell counter sysmex ���%%1 (

 .��� ?�
 .br ?��2�] �� 2 ��� ,�=�� ���H �����  

  
 ����1�	
�� . � ��� ��� ���
 ����� ����� ��� � ��  !��" #��$% !&�!�� �$ ��'
 #��$% ��� (�� �)��*  

�	��  

���	���  

�	��  � �	��

��	����  

�	����  �� � ��	�� ��� �

� �!"� #���  

�	�$�%  � �	�&�

�	�&�� � 

�'�( 

���%�& ��'( �) *�+� ,-.�/  119  314  1177  121  475  94  
7/3

α (����)  2/83  7/70  7/71  2/62  7/48  4/12  

α
MED (����)  0/5  9/0  ��� ,6�7  9/6  ��� ,6�7  8/8  

5/20
α (����)  9/5  8/3  ��� ,6�7  ��� ,6�7  ��� ,6�7  ��� ,6�7  

2/4
α (����)  5/2  7/4  ��� ,6�7  6/7  6/1  2/4  

Hb-CS (����)  8/0  ��� ,6�7  ��� ,6�7  ��� ,6�7  ��� ,6�7  6/10  

del Hbz-Hba1 (����)  8/0  ��� ,6�7  ��� ,6�7  ��� ,6�7  ��� ,6�7  ��� ,6�7  

)TGAGG-( )nt 5 -(α (����)   ,6�7���  7/8  0/7  ��� ,6�7  9/1  1/7  

poly A1 
(AATAAA>AATAAG) 

(����)  
��� ,6�7  0/16  2/4  ��� ,6�7  ��� ,6�7  5/3  

α19Cd (����)  ��� ,6�7  ��� ,6�7  ��� ,6�7  ��� ,6�7  9/7  ��� ,6�7  
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:;������1 ���<� ,���� ��    �%�F ;�%� &�%  &�2*

 B?�%%
DNA   �%%��1 '%%�� /�%%�� a2� �%%� �1�%%�A

 �	��� _��g���)12( .SKF     %� ��%���� �%()* &�% �

a2�  &�%%%%%%%%%%%Multiplex GAP-PCR   

)Multiplex Gap polymerase chain reaction B(

MLPA )Multiplex ligation-dependent probe 

amplification( )Holland ,MRC ,HBA probemix 

140SALSA MLPA P (;A J1�- �)��� ���<� 2  &�

1α  22α    2 �%%+�u��� &�%%��	��] �� ?��(�%%�� �%%�   

  �)��%%%%%%%� ��%%%%%%%�<� ?�[�%%%%%%%�� �%%%%%%%�ABI   

)Applied biosystems, Life Technologies, USA (

���=�� ���H ����� ���1 )13-12(  5�%>�� ���	��� �� .


SKF ��F2 ����� �� ?�     a2� �%� �	�%
 &�%PCR 

) ,%%�����LMultiplex PCR  ���%%H �%%���� ���%%1 (

�1      �	�%���
 �=P%C ,%- &����%1 �� \6� 2 .=��

���  a2� �� B�
MLPA    �)��%� ��%�<� B.	�K� �� 2

;A  &�%%1α  22α  ;��%%����1 �	�%%���
 &��%%�  &�%%

,TU� �1 ���H ?��(��� ���1 &� ..=�� 

\-��� I�b�� &�   .%=�	 ;������1 Y�� 2 X1�H &�

?�
B   ,%Ub9 �)2��%F ��     \6%� 2 �%	��� &�%��  v	�%��

S	�1�*  � %� , ,��%�2 &  5�%�  ��X%=� SPSS  ,g%��  &22 

)version 22, SPSS Inc., Chicago, IL (�� 2   ?��(�%��

;�1�* ��  &�2
χ  2t ���
 J��k� 2 ,	X>�.  

  

����	 	
  

 I�%%� �%%9 ��  &�%%90-1389  ���%%<�716  �� �%%(�

,1����   ��%���� �� &��[@�] &��@- &�[)���N &  �%�

  &��%%��g� 2 I�%%k1 ��%%KL .)�%%+�B   5�%%>�� .%%KF

S	�1�*  �7
X] '���A X-�1 ?�[@	�1�* ,� '���A &�

       5�%�� &��%� B���%+ �% �� .���%
 Y�%F�� ;�K(+�

;������1 w�k) �� ����� B����1 �1 5�>�� ��� &�  �


   ��%����1 ;��%� �%(�1 ���+ �� 2   �%()* w�%k) �� B;

�1 ����� X�� ������    ���%=� ��%� �� B,>��� �� .���


 BS	�1�* ���1128   ;A �� ;��%����1 ,� p�7@1 �(�

;������1 w�k) �� ,- ����� �()*  ����� ���1 �()* &�

.���=�� ���H  

 B��A OPC ����1 ����� ��117  �� �(�128  B�(�

;A �� ��A OPC ;�@� �� ������ �()* &�   �� .�%����

 ���%%<� B�%%���� �%%	�6  J1�%%
 ;��%%����17/3
α B5/20

α B

α
MED B2/4

α B1del Hbz-Hba  240-HS  �	�%%%���


 I2�F) ���
1  S%KF �%	� ���2��= .(     M%���� ,%� �%

2/83   B�%+��9/5 �%%+�� B0/5 B�%%+�� 5/2  B�%%+��

8/0  2 �+��8/0 .��� �+��  �	�%
    ;��%����1 �	�%�

.�<�F �	� �� ������ �()*B 7/3
α )2/83  ��� (�+��

) I2�F2(.  

  
 ����2,%�%'- .. #��$�/� )0� !& .0$1�/ ���� ���2�  !��"

��� � �� �!��  

���	��� )�*  (���,) ,��.�  
7/3

α )2/83 (99  
5/20

α )9/5 (7  

α
MED )0/5 (6  

2/4
α  )5/2 (3  

del Hbz-Hba1 )8/0 (1 

40 -HS )8/0 (1 

Hb-CS  )7/1 (2  

  

11  w�k) �� ,- ����� ��A OPC �H�= B���=� �� �(�

SKF   ,%TU� &�% ;A �� &�     ����%�� �%()* &�%1  22 

  �%%K�� B�%%���� �%%	� �� .�%%��=�� ���%%H �%%���� ���%%1

,TU� ;������1  &�Hb-CS   ;��%- �� ,-142   �%()* ;A

 ������2 ,��1* ���� ;��- J	�b� ,� �>�1   ��1�%���� &
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  �%1 ?�%�>�� 4�� ;��- ,�  ) ��%
TAA > CAA �� B(  

2 ) �(�7/1 .�
 �	����
 (�+��  

 &��� ;������1 ���<� ;�71� B,<)�T1 �	� ��9   �%(�

)7    &���� .%�� �%7�1 ���=� �	� .�@� 4��= (�+��

O�C  ���%
�� ��A &�     �%�A �C��%� �� �%	 ��%
�� ,�

      �%	 2 ��%
�� S%KF &���� (�%��Z�� �C��%�) &�[	�

  o%U� �� �%�N ��A oU�  ;A &�%     ����%�� �%()* &�%

 ,%<)�T1 5X���1 ;* ����� ,- ��
�� ,�
��   &�%[	� &

   �� ��%���� �%()* ;������1 B�	������ ..��119   �%(�

 ��)128 .�
 .=�	 (�(�  

,�C�1 ��  B�<� & ,%T��� &  \-�%��  %&� MCV  2

MCH ;������1 ��     �%���� ���%1 ��%���� �()* &�

.=�� ���H �	��U1 �� .MCV  2 �<�b9MCH  ��	�%] B

 ;��%����1 Y��
   &�%7/3
α  2Hb-CS    �� .��%� ����%�

 �	��%%U1MCV  2 ��	�%%]MCH   ��%%�q� 2 �%%<�b9  

80 < MCV < 78 X��  ;������1 �K��7/3
α   .�%
 .=�	

 �	��U1 ��78 < MCV < 75B ;������1 Y��
    ,%� �%

 J1�%%
 M%%����7/3
α B2/4

α  2Hb-CS  �	��%%U1 �� .��%%�  

75 < MCV;������1 Y��
 M���� B  ���+ ,� �7/3
α B

5/20
α Bα

MED  21del Hbz-Hba ) ����F� I23  24(.  

  
 ����3�)��* . � 45�,% ��6�� ��� #��$�/� �%!%& &%'-% 7'8 ��� !��" 2�)0� !& .0$1�/ ���� ��� �!����� � ��   

	�/0 1!2	�  

3��*� 	
  

���	��� )�* 4�5 6�	� �	
  

7��� #
 ,��.� � 8�9�� ��  

 	� ,���� ���,

	�/0 ���	���   

 	� ,���� ,��.�

1!2	� 	�/0 ���	���  

 1�#� ,��.�

4�5  

MCV �.-+9  7/3
α 15  

4/25 16 63 
MCH :-7��  Hb-CS 1 

MCV :-7��  7/3
α 4  

0/17 4 23 
MCH �.-+9     

80 < MCV < 78  7/3
α 19  4/25 16 63 

78 < MCV < 75  

7/3
α 22  

7/38  24  62  2/4
α 1  

Hb-CS 1 

75 < MCV  

7/3
α 26  

2/9  41  444  

5/20
α 8  

α
MED 6 

del Hbz-Hba1 1 

;< ���.&  

7/3
α 99  

6/16  119  716  

5/20
α 7  

α
MED 6 

2/4
α  3  

Hb-CS 2 

del Hbz-Hba1 1  

40-HS 1 

MCV: Mean corpuscular volume; MCH: Mean corpuscular hemoglobin 
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 ����4 :�6/!% .Mean cell volume #��$�/� �� !��" 2�)0� !& .0$1�/ ���� ;��� ��� �!����� � ��   

MCV 
���	���  

�*	��  �:�;��  �:�!�  <��*	��  

7/3
α 95/76  20/87  90/27  00/78  

α
MED 42/64  00/70  60/54  00/68  

5/20
α 64/66 90/72 10/54  70/67  

2/4
α 90/75  30/77  50/74  90/75  

del Hbz-Hba1 00/68 00/68 00/68  00/68  

Hb-CS 70/78  50/80  90/76  70/78  

MCV: Mean cell volume 
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Blood Cell Indices in Chahar Mahal va Bakhtiari Province, Iran 
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Abstract 
Background: α-thalassemia is one of the common prevente hematological disorders in the Iranian 
population; knowing its most common mutations can improve the prenatal diagnosis of the disease. To 
date of this study, no comprehensive data were available on the prevalence of the disease in Chahar 
Mahal va Bakhtiari Province, Iran. For the first time, this study investigated the spectrum of  
α-thalassemia mutations and their correlation with red blood cell (RBC) indices in this region.  

Methods: 128 carriers who resided in the Chahar Mahal va Bakhtiari Province were evaluated for  
α-thalassemia mutations using gap polymerase chain reaction (GAP-PCR), amplification refractory 
mutation system-polymerase chain reaction (ARMS-PCR), multiplex-ligation-probe-dependent 
polymerase assay (MLPA) and sequencing methods. The RBC indices were measured. The data were 
analyzed using chi-square and t tests. 

Findings: The presence of 6 deletions including α
3.7 (83.2%), α20.5 (5.9%), αMED (5%), α4.2 (2.5%), del 

Hbz-Hba1 (0.8%) and HS-40 (0.8%) as well as the point mutation of Hb-CS (1.7%) on the α-globin 
gene were approved. Analysis of correlation between different mean corpuscular volume (MCV) 
measures and α-thalassemia indicated that 78>MCV>75 was correlated with α3.7, α4.2 and Hb-CS 
mutation and MCV of less than 75 was correlated with α3.7, α20.5, αMED, and del Hbz-Hba1. Among the 
analyzed mutations, the only mutation with 78 < MCV < 80 or low MCV (< 80) and normal (> 27) 
mean corpuscular hemoglobin (MCH) was α

3.7. Interestingly, mutations with low (< 27) and normal  
(> 80) MCV were α3.7 and Hb-CS, respectively. 

Conclusion: Together, the data suggested the presence of a positive relationship between  
α-thalassemia mutations and RBC indices, which could facilitate rapid and efficient screening for 
these common mutations in the population of Chahar Mahal va Bakhtiari Province. 

Keywords: α-thalassemia, Red blood cell indices, Mutation, Screening program 
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���#*�� $ .��- 	��7� 8��9�/� � ����/���(� ��:�����+ 

� ) ���"��  �&. ; <�
����  ���$ �( �0 )%&  �&�1� 

5�  �  * =�>��? ��� 2+@A ��:�' B��� ��	   !��+@�

 +��C 2�� �   �� 	�D��  ���� ,��� !��� ��   E#��


�� %#  )2.(   ��* ��5� ) ���"� ,�� G*��!��   )���+#

�� -.�� �/�� "� +�����  H�"��A  ����� 5� �� :����+ 

���+#$ I"���  ����� 2+@ 	7�� 5�    :���1  ���

+1� .%#  9���@� J=* 2K��	 ��3 A�L#�� A� M?"

�D��<N *   �
 <��@NO� .%@��� �    ����  )��D1 $ 

���� 2+@A� 5� 	"� ��+� � 2���@P�Q .%&��  

�  �J��?� �$ ��:�  )%& 	"�� �
�:�'   R�� S� 

 �  �  ��� �(� 2+@A �  :5 R� A"��  1����� * 

�  	��3� D��T  ��#$  ���"*�A�(  ���+
  * 	�"� � �(� 

 ���� A'U(� $ H"�� ��$  ����$ � �(�   ����� 2�+@� 

�� %&�� )3�  .(   ���B�(�L$ 1�' �"( A�� 5�  2���@

��WU�Q� "� )%& :��@	 )4���� .( ���0� $  ����� 5� 

��/����A ��:���+ ��� $ �#*���$  �"*�Y *   	��,�,

��� ����� ���� 	D� -.�� �/�A� ���+#$ I"��� 

%1��%1. �� Z�I��� �� ���� 5� �  <[N���   ���� HO 

��(\% ���3 ����U .	"� �  �J��?� $ Chua *  :����+#

�� *� $20 �� H9O*�  ��$ A'��3  �U ^/��(% �
 

�0�(' ��.[*5�% �0�   M?�" E#�
 ��-.��  ��/�� * 

���& <[N���� �  �(�   ����� �  �B�( ���  ���   ����� 

�J�IO 	"� )%& )5.( `���<�� -'1( �+� *  �  !N���� 

"�a�� ���
�1N���A �&(% ����7� ���$   ��� 	�*�B�

�(� *��  .%&�� �  ?��J�� $  (�L$ � ���)%#    ��
 %�&

��:�' 1�5� �� �I&�# 3���"��   �"�  :���9�   ��� :��15 

��$ '��3 A��%B� �� 5( �$ ����� 5� :�15 �� ��$  �"�)� 

	"� ) �� )6.(  

�    <�J��?�(�L AZ�I���  ����� 5� *( �Uc�  ��#$ 

�� d�� �� �'��(E ?�I93 e��
���1� ��  ��� ��(\% 

���3 ����U 	"�. ��O �� !�K�A �   ��J��?� $ Miric * 

:����+#A  �U ^/��(%  ���� �
� 5� *( �Uc�  ��#$ 

�� �� Z����$   ����� 5� I3 ��2  �"�O�  ��" *  ����,�( 

"��A �� �'��(E ?�I93 e��
���1� �� �   5 :� ��� �(� 

60 	"� ) �� )��+# !�" )7.( g+#��A  ��� Z�I���$ 

*��� �� ���� 5� 1h <[N������� �  ����   <��J��?�

"���  ���� ���3 ����U 	"�i � ���O $�
  ����� 5� 

��BBD���A *�����$ ;���� IO���J� �� ��(� %��1�(����� 

/����� ���$ ���� ����+$ �#$ �1h� ���  ���  %�1�  

)10-8(.  $���K��! A��:���+ N�I� �� .�%" ��� ����� 

����� )Oliver-Mc farlaneA(  ��� )*N@  %�3  )����
 * 

"��1h �:� ����A ��� $ 1 	�,�, :�*����' %��#. �(� 

 .�%"(� ����+$     ����� ��
 	�"� >�9`� !��*5��� 

N�I� N@(+� 5� I3 ��2 ��� ��	 ,� �5���+L A %�3   )����


���&�1� 5�  ����I+
 %���&� :�������# A��(�����L��L A�

$������0#�1  $�����#������ * ����(� .�%����" CPD 

)Chorioretinopathy pituitary dysfunction (�� 

%1��  )9-8(.    

g+#��A (� �J��?� $ �*��$ $��0#�1  $�#*��� 

��  :��@ ��(�  L1���1� /��� ��� �  �� ���+$  ��#$ 

����1h� ��� *��� ���� )Microdeletion (* �� *���� 

9,* ����� )Microduplication (  	�"� ) ��
 :��@ 

)10�� .( � �� ����(�  �  ��
 ���1  �*���  :����A  �#m� 

J���� �  �� Z�I��� *���$  	�,�,(	�� %�1 * 1�' �� 
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����� ��	
�
 ��� �� ������� ��� ��� ��� ��� ���� ���� ����� ��	 
�� ��� ����$�� % 

�  �n1 ����U  .%@.��-  ���/�  ���
� �  �� :����+  ��� 

*�����$ �����U ���� 	���,�, $ ������ 5� ����/���� * 

�� Z�I���$ *��� ��  ����� 5� �� ���+$  ��#$ �1h� ��� * 

�������+�A� �J��?� $ =�� � �� � J� o%�# ����   M?�"

.��- ��/� * �=�(	 �� ���+ *  p����  ����  ������ 

���� 	D� ��  ���� ,��� !���   ��� )���+# .��-  ���/� 

"�+����      * ( ����) 	��,�, $*���� ��� )*�U *  � 

(%#�&) �J�IO $*��� ���O� %&.  

  

��� 	
  

�J��?�  q�1 5� �=�� $ �(��5-��
   ��� �� ��� �����

!�" �  �
   $��#93-1392     r��� ���&', '�
�� � 

  .���01� :�7���s� ����&', .���9@ )�L���1�  ���� �������*

 .	��(W,�1�+1 )��& �� $��U    .��01� ) ��" �� ��� $

    :�����+�� 2����& ���J��?�  ����� 	���J+� * 	����U

 )���& �� 	
�����
 ���/�1� ����� $�%(%1�
   ����� $

. ��   A��J��?� �(� �    �%�J�64  ���1 �� ���+ %1�
 �(% $�

����� ���������������� ���  �
$ J���#��$   *�*

 �J��?� ��1 ��� 	D� A%� ��� ,���!�� * .��- ��/� 

"�+���� ���3 ���U.%    

J��� $�#� *�*  A �� R� 2��&  [��� ��"$ 60 

 �") A!�American Society of Anesthesiologists (

ASA �����   $1  *2 A���" ����&�%1 t ����� o����� 

�%/� A�#*��  * 2��� A �B���" ��&�%1 $ �� ���+$  ��#$ 

���"(h����(� A�  .%��@(	���� ��,E� A*��   ����&�%1

�# � $ ��'� A   ���* .%�@  3��C�  ���  e��"� BMI 

)Body mass index (������� 5� 2kg/m 30 A ����&�%1

 .�01� Y�.��- ��/� 5� I3�2 
��,�1��� a��- A�'�( ��+ A

 (R �  �, =*J�	 �����)% 	�, �� A 	�"  G5�� A

�����" $ ��'��� A��#u <[N������ * ����& '���1 * �(

���*��"N
��       ��� 5���1 ��
 �1����+�� . ��� 5� ) ����"� 

�#*��  * G*� �#$ ��&�7� 5� v��� n� 2��*�,�+ �

 �( *`���� Plan ����� �  ���2   w����@  5� A%��&� 

 .%1%& v��� �J��?��+# 5�  	(��=� :���+�� $  ����1  $

.%& W�� �J��?� .�01� 	7� �I�
  

R��,     <���@NO� A���J��?� ����  ���� ���#  *�* 5�

���U�� �� ��:���+ �" 2��&A R�A �D��A2  2`�&A 

��3�	 :5* *A E"�, �  * W�����19
 .%& 	IQ �#�� $ 

��:���+ 2 )*�UA ��5 <%� � : NPO )Nil per os (  ���

��:�' mg/kg/h 2  !�9D� 5�3/2 -3/1� (	��   * %�1 �


U���3 * 2+@ y��� �� !�B�1� 5� %J���$  *� ���$  	�/�A 

=���<�D ��
� )�D1  ��� � $ ��&�7�A   2�+@ .�01�

L1������LC *� J� ������� : �  z�����"�,�������� VAS   

)Visual analog scale (� ���:���+ 2    .%�& ) �  )*��U

��:������+ ���#�m ����1�U ���,�E *�� ����(  E���/� �   

� (	�� 1%1 ��.  

2I3 �0� 5�('  ��#*�� $ .��-   AE�/� �����  :��� A

rI��1 A M?��".��-  ����/�*  �  <%��& ��:�����+ 

)5�%1� U��$ * �  E"�, %& 	IQ ���1.  

�� ��� ,���!�� ��  5� ) ����"�  )��?3 $  ��
�����(� 

5/0 %s� %& .�01� * .��-  ��/�����+  �� � ) ����"� 5� 

1��� ��2 �*��(% $g/kgµ 5/1-1 * ����.[*5�% �*��(% $

mg 2-1  :��@ ��-.��   .%�& .��01� E/� �    <���s

1���5� ���� .��-  ����/�������� ���
 2����& RAMSI 

)Regional Assistance Mission to Solomon Islands( 

)��+& $ 1 �� %& A ��� H�� �� A5   A2��1��� $*�� 

     * (a(%�" !���,���) !�1*%��1 A!����,*�, A.[*5�%��

 * '(�0� ��+�� z"�, e�"� �� �����
�   E�"�,   ����1

	IQ %&.  

9
���� $ ��:�����+ �  � 2��+@ !���O���:�' l/min 8 
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�
 ��� �� ������� ��� ��� ��� ��� ���� ���� ����� ��	 
�� ��� ����$�� % 

���
��:c 5� �O��({  !�5���1� (	���� %��1 �
. ��g+#��A 

�� �� ����� 1�� 	D�����(|  R���,  ��
��   A$����

 H93 ���1 * :�� �������3 %���U.  

���� :�� * � rI1�:���+    R}�" * 2�+@ 5� 2I3

 �#5 3 ��B  ����� 2+@ !�O � �  �, ��� * �(:�   2�+@

)5�%��1� U����$ E��"�, �  *  	��IQ �����1��&% .����:�' 

-.�� �/�� ����+ �� e�"� "�a�� )�+1  �#  �RAMSI 

* 2+@ 2I3 ��� �# 2+@ 5 3 ��B  �(�  ����  ��� �, �(:� 

5�� 2+@(��� *  	�IQ  �&%.  <���+1 2 * 3 �  "� a��� 

)�+1 #  �RAMSI A M?" ! �J�-.��  ��/��   >��9?�

�  �n1 ����U %& * <��+1 1 A4 * 5    M?�" :���@ ��

-.�� �/�� �J� >�9?��1(8 %&.  

� ��:�'  �   ���� �  2��+@ �, �(:�  * 2�+@ 5� 2��I3 

� !�B�1����+ �� �( �*���   2���
 $��%��� :���5 �  A$ * 

����:�'  �  �  �,��(:� %��J� 2��+@ � !���B�1� 5������+ ���� 

�(�*��A$ �� " e�"��a��  E0" ) $��%�( VAS( 

* �� �+1 e�"� <�10-0 )0  ��* .%@ ! �J�  �  * 

10 �K
�%� ! �J�  �  <%& (5��(��� *  	IQ �( �U% .

VAS ! �J� 0 A1 A2  *3 �  :��@ ��  �� ��8 A4 A5 A

6  *7  �   T"��� *8 A9  *10 ��   �  :���@  %�&(% 

�  �n1 ����U .%& 2+@ :��5 <%�A � <%�(�*��$ * 

1�'  5*���  w����@  ��#*�� $ �� �&�7�   q��7� 2���&A 

~������"�A #����
�}� * -���,A  $��������# ������+ ����   

"� 	IQ�%.  

�  �,(:� 2+@A  :�'���=�(%+�$ ����+ * p��� �� 

���I�� e���"� %���$ 1 ���� �4 )1 ���=� ! ���J�(%+�$ 

J=�8 * 4 ! �J� �=�(%+�$ ��@�( 5��(��� *   	�IQ

.%��& )���+1 $ ���=�(%+� $3 * 4  ���=� ! ���J�(	 

�  >�9?� �n1 %& ����U.  

) �  ���#$ ���#*c,� 5� R��, Y��+� -�*$A  	��D�

�������1�� $ .�����1 ��'������$ SPSS �/�����1  $18   

)version 18, SPSS Inc., Chicago, IL (��  ��*( ��1� 

   :���5- ��+
 ��� * %&  ��#$  ����- $2
χA t   * 2B����

Mann-Whitney  ��� '0�(� 9D� *�2    .	���U ����3

 �B�(� 050/0 < P  :��@ ���J� M?" $��    ��n1 � 

 ����U%&.  

  

���	 	
  

 A%#�& *  ��� )*�U *  5� �( �# � 2    2���  ��� ��1

.%1%& v��� �J��?� ���� 5� 	��& 5� �n1   ��L1����

 * :5* A�"BMI    ��J� oN���� )*��U *  ���  $�� 

    	��,�, $*���� ���  ���� �  %3 ��L1��� ��� A%�1 )%( 

��O �� ( ��� )*�U) �J� ��+
 $��  5�    %#��& )*��U

  ��)  !*%��1   �  2`�& ��1�*��� Y�(5�� .( *    )*��U

���J� oN�����  !*%���) 	��&�%1 $�� 2 ��L1����� .(

 �  <%��& �  2��+@ �����  ����O ���� A ����� )*���U 

�J� 5� ����� $��      ��� %#��& )*�U)050/0 < P* ( 

 �  <%& ��L1��� �  2+@ $�7�1�  ������  ��� )*�U 

5�   ���� i ��� %#�& )*�U   ��J� <*����   	�&�%1 $�� 

 !*%�)3.(  

  

���� 1 .�	
��	 ��� ��� ��� � ���� ���� ���� �   

)Body mass index( �� �� �� ! 

�����  

 ��������  �
	� ����  
 �����

P 
 ����	��±  ������

�	���  

 ����	��±  ������

�	���  

'�  1/9 ± 2/64  3/9 ± 3/64  956/0  

�*   9/11 ± 8/71  7/7 ± 4/73  522/0  

�+  2/7 ± 8/162  5/7 ± 0/169  002/0  

BMI  7/4 ± 1/27  4/2 ± 7/25  143/0  

BMI: Body mass index 
  

 ��L1�����RAMSI �   5� .�%��
 m���# :����5  ���#
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 !*%�)3* ( * p��� $%+�(�=� :�'�� *  ��� ��+�� 

�J� oN��� A)*�U  !*%�) 	&�%1 $�� 4 ��L1��� .(

�  H93 :���= :��5 ���+� �  �#   5� ������  ��� )*�U

      * !�����" :��� ����� ��L1���� . ��� %#��& )*�U 

�  !��"�(  �B�3   $15 �   ���O ��  ��� )*�U  ��J�  

�����   ���� A ��� %#�& )*�U 5� �   ���B�  :���5 $   �  ��#

5� E�� �
%1�  ��� )*�U   oN���� *  �� %#�& )*�U

�J�  !*%�) 	&�%1 $�� 5.(  

  * ����� :���5 <%� ��L1���  �  $�*���(�   )*��U

�J� oN��� ��� A �� %#�& )*�U 5� �����  ���  $�� 

 	��&�%1 !*%���)6 .( �  A���(*��  w�����@ ���1�*���

  ������ )*����U3/23 %���s�  * �  %#����& )*����U 

3/13 %��s�  ���J� oN����� ���
  ���� 	��&�%1 $��  

)320/0  =P5� .( ���n1 	����(�   $*��  �����=� 5* 

.��-   A.[*5�%���� 	����(�  ����D� 5� )*���U *  AE��/�

* 2�1��� �J� oN��� !�1*%�1  �  ���� A%�&�%1 $��  

   ���J� oN����� A�������
 	����(�   �����   ���� ��   

 !*%�)7(.  

  
���� 2 .#$��� ��%�% & '(� �� �� �� !  

���  
���� ����  �
	� ����  

(����) ����!  (����) ����!  

��*,  )6/53 (15 )6/55 (15  

�/���0  )9/17 (5  )8/14 (4  

�1��0   *� ��0  )6/28 (8  )6/29 (8  

  
���� 3 .	
��	� *�� ��� +	� � �,$�� '-. /� �% -0 	
��	� RAMSI )Regional Assistance Mission to Solomon Islands (  

�� ����0� 1234 �� �� �� !  

�����  
���� ����  �
	� ����  

 �����P  
 ����	��± �	��� ������   ����	��± �	��� ������  

VAS 2�3 '45  08/2 ± 57/1 08/1 ± 44/0 015/0  

VAS 2�3 ��6��  63/1 ± 70/0 81/0 ± 16/0 152/0  

RAMSI 0 0 ± 00/1 0 ± 00/1 0 

RAMSI 5  77/0 ± 46/2  81/0 ± 43/2  870/0  

RAMSI 10  41/0 ± 78/2  65/0 ± 71/2  630/0  

RAMSI 15  23/0 ± 94/2  0 ± 00/3  370/0  

VAS: Visual analog scale; RAMSI: Regional Assistance Mission to Solomon Islands 

  
���� 4 .#$��� ��%�% & ��6-3$�7� 8% � � ��-	� �� �� �� !  

��"	#� ���� ����  $�%�� &�'(��	)�  
���� ����  �
	� ����  

 �����P  
(����) ����!  (����) ����!  

7��8 

1 )94:;(  )0 (0 )3/3 (1 

770/0 
2 )3/3 (1 )7/6 (2 

3 )3/53 (16 )7/46 (14 

4 )�<�3( )3/43 (13 )3/43 (13 

���4= 

1 )94:;( )0 (0 )0 (0 

710/0 
2 )0 (0 )0 (0 

3 )0/40 (12 )8/44 (13 

4 )�<�3(  )0/60 (18 )2/55 (16 
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���� 5�	
��	 . ��� 7 :2� ��� ��;& � ��3<	� ��3��$� � �� ��� ��0 1234 

BP/PR   
���� ����  �
	� ����  

 �����P  
 ����	��± �	��� ������   ����	��± �	��� ������  

BP 0  
S  6/20 ± 6/146  8/16 ± 1/151  350/0  

D  9/7 ± 6/81  9/7 ± 6/80  630/0  

BP 5  
S  3/17 ± 8/148  01/15 ± 6/144  310/0  

D  5/9 ± 5/82  3/6 ± 7/79  180/0  

BP 10  
S  1/17 ± 0/144  6/11 ± 2/139  230/0  

D  9/10 ± 7/79  8/7 ± 9/78  740/0  

BP 15  
S  9/9 ± 2/142  07/7 ± 0/135  040/0  

D  9/4 ± 3/81  08/4 ± 0/75  020/0  

PR 0  9/7 ± 6/80  4/11 ± 4/73  006/0  

PR 5  8/7 ± 8/79  5/11 ± 4/74  041/0  

PR 10  7/7 ± 5/78  2/10 ± 9/73  030/0  

PR 15  7/5 ± 0/79  3/12 ± 9/72  020/0  

BP: Blood pressure; PR: Pulse rate; S: Systolic; D: Diastolic 
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��	 *� ��� �>	& � ����>$� �� �� �� !  

$	�* +��  ���� ����  �
	� ����  
 �����P  

 ����	��± �	��� ������   ����	��± �	��� ������  

>	4?  60/8 ± 00/25  60/8 ± 03/21  080/0  

@� �	6�  03/32 ± 90/50  30/19 ± 03/42  190/0  

  
���� 7. �	
��	 ��� ���%� @%�A B4� �&�7% �� �� �� !  

,	)� &����  ����	�� ± �	��� ������  ����	�� ± �	��� ������   �����P  

24���/?  0 ± 0  0 ± 0  0  

AB *��4�  37/0 ± 16/0  56/0 ± 23/0  590/0  

'4���0  68/5 ± 66/5  45/3 ± 33/1  001/0  

��� �C�  49/14 ± 66/3  1/21 ± 00/6  620/0  
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Comparing the Intraoperative Pain Severity in Phacoemulsification Cataract 

Surgery under the Topical Anesthesia and Systemic Sedation in Patients 

with Hairy and Normal Eyebrow  
 

Seyed Jalal Hashemi MD1, Kamran Montazeri MD1, Raheleh Sadat Mirfasihi2 

 
Abstract 
Background: We measured the sedation level, pain severity and patients’ and surgeon’s satisfaction 
in phacoemulsification cataract surgery with topical anesthesia and systemic sedation in patients with 
hairy normal eyebrow.  

Methods: In a randomized clinical trial study, 32 hairy-eyebrow and 32 normal-eyebrow patients with 
the age of over 60 years and The American Society of Anesthesiologists (ASA) grade of I or II 
undergoing phacoemulsification under topical anesthesia (tetracaine 0.5%) and systemic sedation  
(1-1.5 µg/kg intravenous fentanyl) were studied. The intra and postoperative pain severity [based on 
visual analog scale (VAS)], sedation score [based on Regional Assistance Mission to Solomon Islands 
(RAMSI) scale], mean arterial pressure and pulse rate, and patients’ and surgeon’s satisfaction were 
evaluated. Data was analyzed using chi-square and t tests. 

Findings: There was no significant difference between the two groups in age and weight. But, the 
mean height was significantly lower in hairy-eyebrow patients. The severity of intraoperative pain was 
significantly higher in hairy-eyebrow patients; the severity of postoperative pain was not significantly 
different. There was no statistically difference between the groups in sedation score (RAMSI) in 
different times, patients’ and surgeon’s satisfaction scores during operation, and the mean arterial 
pressure in 0, 5, 10 minutes. 

Conclusion: Our study shows that in cataract surgery under phacoemulsification, hairy-eyebrow 
patients need more sedative doses of drugs in comparison to normal-eyebrow patients, regarding their 
higher intraoperative pain severity. 

Keywords: Hairy-eyebrow, Phacoemulsification, Topical anesthesia 
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$����� % 
$��� � 	
�E �  ���

    ����8 
�,��� ����� ��&��& ��2,=�� ]�F�&�n�$ 7��8

�E .�����       ��; 4��@�L ��� �I�� "�# ������ ��I� ��

+��?� "� k���� 
W��8   
�� 
$������ �  ) �����5 �� .(

"'$�U�  �Pereira % 	����1�� +��?� � +��� �  %���- 

�� N4JF 100-50 
F��  .��- ��  
�F��  �� �$  ��� �%� 

7��8 ��� ������# % e�#�#� n��#  A�����&�_�  �GH�� 

����� )8 .(Lopez % ������1��   "��# ������# p��2��-

+��?�   �������# 7��8 �%� �� %��- 4,�3 
$��� � �


� A�1�:$E ) 4,� �G�9 .(  

) �	
�Boswellia serrata(  

������# )Olibanum (
������- 
����%��� �� " ���,�� � 

����,��&� )Sapindales (4,� "# �� +��� � �E �� "� 

����� �:��L +���# +�� ,� 
� >�?� .��� ���#   "��

+K�% �� ���� ������ % ��Gq� �E �%� "J&�V � 	����� �� 

���8 ���� ��#q�  +����  �� .4�,�  ��J�  ����1V  r�B 

	
 �, ���# .�- % �� % 4,� ]IL  �2�����L  ���� 


���L % �%���L �� "��, ���-�F� 
� ��# % �-� �� 

s�@ +���L 	��� ���� �&� 
����� 	
��� 
O�� A� 

% "&�, � ��2� �GH� �E 	���<�� .4,�    ����5 '� ���

����� "# ���# ��8 ��L �� 6��# 
� ) ���10.(  

    �� 
��L�� �%� ���� �����# 
���%�1�� ���; 9����G�

�� #�� e%��% % ��    ) ���� +��� 
�,��� ��12 -11  "�# (

 ���)�% ����1��    ��; 9���G� ����� �� ��� ��$%� ����

) ����� ��I� �� �E 
W��813�E .(  +�%��)� ��  �MIC  ��

 	A��,� ��� ����50 -25/6 
F�� �� .�-%�1��    ����� �� �$

 .����#Adelakun  �����1�� %  ���   +���?� �� +�� �,� � 


$������ �  ��2����� 	������#MIC 7�����8 ������� ��  ������ 
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���� �� �	
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��  ����� ��	
 ���
���� � 

Candida albicans 	Microsporum audouinii  % 

Trichophyton verrucosum   r����� "�25 	25  %5/12 


F�� 
F�� �� .�- ) ������ p��2- � �$11  .(  

) �����Cinnamomum verum(  

+��- ��W��� "I��� 2:, ]W�#  �%�V15-10  �� �

  +������L "�� "# 4,�  �Lauraceae    ���� .���� t�F'�

	+��- ����� (- 
��� "� u�� ��,   
���� ���  ��U'� % 

C���:U� 4��,� 4���@�L % ���; �v���$E ) ����14 .(

c��L 
 �E ) ]� ����15�; % ( 
�%�1�� �E  2���  "�� 

9�:G� +��,� ) 4,�16.(  

Aneja ����1�� %  ��W��� 
�������# �; c��L

 �� ��MIC 5/12 
F��   
�F�� ��� .�-     ������ ���I� �� �$

)17% ���)� .( 	����1�� 9��G� �; 
W��8 A��,� 

��� +��- �� �� �%� 27 "$%2�� � e�F�v�n,E  ��� MIC 

18/1-7/0 
��F�� .���- ���� 
��F��   .������� ����I� ��� �$

e���!V ������ "������ ���� "��'$�U� �� �E �  	���������W 

"������ �  .%���5� % e�����O���& e�F�v�n��,E ������ 

"���� 	�� ]� "���� � e�F�v�n,E  ��\��  k�����  "�� 

����� ]� [ :� "�  A���1�������� )18(.  

% 
1F�$��:� ����1�� ��I�  ������  "�#  ����  +���- 

����� 9��G� �; 
W��8 �� "�F� ", 7��8  �v����3� �& 

Rhyzoctonia solani	 Phytophtora derechsleri % 

Fusarium oxysporum 
� ���� )19 .(Ranasinghe 

% ����1��  9���G�  ��;     �%� ��� �� ���W��� 
W���8

7����8 +�%���)� �� ����� �v�����3 �����  �11/0-03/0 

)v/v( ) ����� ��I�20 .(Trajanoa   ���I� ����1�� %

  A���,� "�# �����  ����  	+���-  ����8  4�,� ��  6��%� 

����� L�,  
W���8  e�F�v�n�,E  e%%[�&  4�'���� 

   ��2��� "�� 7��8 ��� �� �� w�� % ������# ��$�� % ��#

 6��# �����) ���21 .(  

) �����Zingiber officinale(  


���- 	(�:\�� ��W "$�, % ����� .%2�� ���  +��N �� 

4,� ."8�, ���  +���-  "��  ���B  ������ ��  .%2���  ��� 

x����L % �� ���� �� "��� (��- ����� ��� % ���:�� 
��� �� 


� ����.  4��!8  �����  +�� �,� �  	(��:\��  y��� �E 

4,� "# A3 �� +���K3 ���  	+���- �E �� ��  ����� �� 


��� �����%E % �� 
 ��I� 
����W 
��� % ����2�� "��� ���� 

z�1U@� 
� ���� ��  4�,�3 �%� �E  "� &�-  ���� % 

	�'� 2^� 
��W �E �� ]IL 
� ���#.  	(��:\��  {2�� 

�����- 
�%��� ��� % ����� c��L ���' � �� "F�� 

�; 	C��� ��5� 	rF8 �;  "� Y$  ����  	���L  ��; 

	�� #�� 
 �E 	����!#� �; 	"&�, �;  .���,  	���:# 

���; 	D���� $� 	�%E����� +������# � 	���,�n,� z���)� 

� !�, 	
���� �; 	y� +����2&� � 9�)��� +�%� ��- 

	��'� +����# � |%� !F# 	��L z�)� p��- ��L 

�2^� % z�)� �}� �MN 
� ���� )23-22(.  

"'$�U� �� � ���)� % �U'� �� �%� 25 "$%2�� � 

������# A�1�:$E .%�5� "� 	|%����#�F&  ~Y�I�  ��� 

"#  A���,�  (��:\�� �����  c���L  ��;  
W���8 �� 

+�%�)�  �50-25/6 .�-%�1�� �� 
F�� � �$  
��  ����� 

)24 .(
��H� % ���� ���  ���  ��Gq��  +���?�   ����  
��E % 


F1$� (�:\�� �� "$%2��      �� +��� ���� ��������# ����

 p%� �� �����Disk diffusion    ���� "�# ������ ��I� 	

"$%2�� +��?� "� �� ��� (��, % .�-) 
�E %    "�� 
�F1$�

 ) ������ .%�5� (��# ��B25.( Agarwal %  	�����1�� 

   7����8 "���F� ���� �� +����- ����� 
W����8 ���; 9����G�

Rhizoctonia solani �E .����� ��I�    +�� �,� ��� �� �� 

1H NMR, 13C NMR and mass (EI-MS and ES-MS)   
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���� �� �	
�� ����� ���
�� ����� ��	
 ��� 
���� � 

����� ��I +��- ��� 
W��8 �; 4�@�L ��� I�� "# �

+��� "� k����  �Dehydrozingerone 
� ) ����26.(  

) �����Thymus vulgaris(  

	�I�%E  
�1� ��  " L����  +���  �����  ������-  
��%��� �� 

+��� � ��'� 4,� . ��I�%E  "�< L�� ��  +����# %  "L����3 

4,� "# b�� ��� z��� %  (���5 � ���� .�����  (�-  ���� 

��, �� W % ���� 4,�. �� 	��\����ZE   c��?L "�� 

tB��� 
�� !��# 	�%�$�, 6�%� (��8  
����� �� .���� 

����� "� �E "���E % �� ��L�#  ���-2���  "�� �E  "���%�� 


� ����-. 	+��- ��� �� +�# ��� |�)����W % ���� Y� "� 

c���?L �� "����n��# ����� �[��# % ����N�� 
��� ����%�. 

��� ���� r�#��  	+���-  A���,� �E  4�,�  "�#  "��  ��2���   

5/2 -1 �@�� �� b��  ���� �E  ����% ���� . ����  ����� 

��2�� 	A��,� (��� |���� %  4�,� |%�#�%��#  "�#  "�� 

r���� 70–30 �@�� A��,� % 30–15  ��@��  A���,� 

�� (�1I� 
�  ����)22 	10 	4(.  

      �%� ��� �� +���- ���� 
W���8 ��; 9��G� 	��:#�  

33 "$%2��      % ���# 
�,��� A��1�:$E �������# 
��$�� �

MIC  �����125-49/0 
F�� 
F�� �� .�-  �� �$   ����� ��

+��?� .��# p��2- �E    "���- ��� �8�& �I�%E 
�E �

"$%2�� �%� �� ��G�   ���� ������# ���)27.(  �������'� 

% �G� ����1�� A��,�  ��� �I�%E �%�  �����  ���� % 

(�1��I� ��n��,� e�F�v�n��,E �\����� �� ����)� ����� 

4��O�E 
��MN  �Gq� � ��  4�JFN  ����  w�F Y�  ���� 

�� �� A��,�  
�B  (�@��&  
����� %  
�����  w�F Y� 


,��� A��,� "# ����# +���I� %  	��I�%E ��  ����� 

��� �����# 7��8 �n,E  e��F�v  �\���� ����� MIC 

 �����5/2 .�-%�1�� �� 
F�� � �$ ) ���28.(  

 p%� �� ����1�� % 
N%�&   9���G� 	�v����� ]!��

    �v�����3� �& 7����8 �%� ���� �� ���I�%E 
W����8 ���;

) ����� ��I� 
�=�, ���� #%��29 2�� ����� % ������ .(

+��?� "# ����� ��I�     9���@ "�� 4�,� ���8 �I�%E �

 7���8 ��� ���� ���� 	�%� "� " !��%  (����  
-���,�3 

�����, "8����, � �2���F# )Sclerotinia sclerotiorum(   

) ���30  .(  

) ���Allium cepa(  


1� �� 
���8 ���� �2:, �� % 
�@ 9�� ��  ����� % 

����� 4,� "#  +�O �,�L �� �E ��  ������ %  �� �!��^&� 

���#Z +����# �����. 	�����3 t��F' � "��� +�������L � "��,��$E 

)Alliaceae (% 
���- %� "$�, �� ��� "��� ��  w�';

4,� "# b�� ��� "��� ,� ��  (1��   (�1�I� 
$��L�� 


� ��� .��� 	|�?)� �� �J� p���  
��M�N  "��  (��$� 

���� ���� 	����8 ���� �% ��  "��  +K��% %  ����� �%  % �

2�� ���� 
��'� c�?L "� 	��!F#  ��!& %  	���,� 3 

����� 4����  4�,� .��  ���,  	��O��  ����3  "��  (��$� 

� ��� ���� 
 �E 	]����� �� ":�� �  
��%���  4������3 

X4,� "� "��- �� "# ��� 	|�?)� 
� ����� ��  4���5� 

� !�, 
��&� ��� ��  ���O�I�3 ��  �������  ���  �GH�� 

����. 	���3 ����, �� ��-�- 4,� %  ��-��-  ������ 

�� �E ���� �; 
��� ���# 	��L 6� �� % >�B�� 

���# 	�,E .�% �F- % 4�I�%�� �GH� .4,�  >��?� 

	���3 r��� 4��5� +�N � 
1�� % 
����- 
�   ����

)22 	10(.  

���� 4,�3 % ����1�� 9��G� �;   �� ����3 
W��8

  ��������# �������Y� �%� ����  ��������# 	A���1�:$E 

e���#�#� n��# 	A���!����F��� ��2��,=�� % A���&���_� 

 .�����,� 9�:G� "� ��&��&
,��� 9��G�  4�JFN  ���� 

wF Y� +��?� � 
�E 	���3 ��  +�%��)�   �256-03/0 

.�-%�1�� 
F�� �� � �$ �� ���  ������Y�  6��3  "� - 

��I� ��� ��� "# +��?� �� 
���� 4JFN ���   ���# "�� 
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�� ����� ���
��  ����� ��	
 ���
���� � 

" &�- +��	 ���8 "� ���� ���  ��!���-��  ���  
��   �����

)31�E .(       ��� �� ����3 
W���8 ��; 9���G� 	���<�� ��

 ������ +���I� % "!��5� 
W��8 �; ���%��� 
L��

+��?� "# � ���3 �� "!��5� ��  |%�����#�F& �%���  ��� 

�%� ������# A�1�:$E ���GH� .4,�  

"��'$�U� �� 	����O�� � 
��L��8 % ������1�� ���� 

 p%� �� +�� ,�Agar dilution method   ��; 9��G�

  
W����8 ���; �%��� ���� "��!��5� �� �� �����3 
W����8

 "���- �%� �� ��&������     �� 4��&������ w�F Y� ����

    �� �����&�1��� 	A �&%�-��� �� �� ����&�1��� "��F��

�# .%��n,%�1�� 	.%��%� .�_!n�� .%��n,%�1�� 	A�

�E .�������� 
��,��� .%����#�F& �� ��&�������3� %  ����

  "��F# ���� 	+�� ,� ���� 9�:�#�� .��� "# �� &����  �

4�&������       ����� 4�JFN "�� " �!��% 9���@ "� �� ��


�      ��2��� 	t��5)� ���� �� .����#MIC   �%��� �����

  r����� "� ���3 % ��&������165/0-005/0   .��-%�1��


��F�� ��  % ��� �$500-5/62 
��F�� �� ��� �$%�1��  ��� �$

) �� ":,�)�32.(  

"'$�U� ��  	���O�� �  
����3 %  �����1��  ��� p%� 

 �%� ���� �� �����3 
W����8 ���; ���G� 	�v������ ]��!��

"$%2��  ����� 4���v�% �� +�� ��� A�1�:$E ������# ��� 

 4JFN �� �� �E 
�������# �; �G� % ����� ���8 
,���

40 -5 
F�� 
F�� �� .�-  p��2- � �$) ����#33  .(  

) ��Allium sativum(  


�������- 	������, �� " ����,�� � "������W��� ��������, 

)Asparagales (�� +����� � �����!-�� % ����� +����� � 

��������3 )Alliaceae( ������, % �� ]���$�& 	����,� 

���� �% C	 	��!F# 	��E 	��2��� ��,� 3 % ���5� 
�# 

�%� % ���� �%  ���1B 	2B  %3B 4,� .�� " �M-  ��� 

	�%��� �� ��, ���� "�?� � ��L +�� ,� +��  4�,�. 

	��, �%�V 9�:�#�� ��-�- 4,�  "�#  � �!�,  
����� 

��� �� ]��)� 
� ��# %  (��!�� 3  
�=��� ��  ������� 

����������� 
��B����, ����. 	�����, ������� �������� 

�������� ����� 
��F Y� "��F�� �� 	���,E 	4���I�%�� 

	���!����%� 	e���5� "��<Y�� % (���-� )"��� 9����@ 


';��(	 	(, ����� 	��� 6�� 
-�� %  ���I&  ���L  

	=�� ��� 4,� .�� 	��; u�, "�F# �� ��L  
��  ���# 

% ��   
����� ���; �����# +�O ��,� ����� ������ % 

4��� ��� |���v�% % "��a� 2�� �GH�  4,�)35-34(.  

��%�� ��'�     p%� �� +�� �,� ��� �����1�� %

Broth microdilution  +���?� 
W���8 �; 9��G� 	  �

  "�$%2�� �%� ��� ��,     	A��1�:$E �������# 
��$��� ���� 

	A�$�1�3%�� ������# ������#  ������[- ) A��!3�$%��� 

�����[-(	 A���F�!3���3 ������# %   +�%��# �������#  ��

 p��2- % 
,��� ����8 "# ����# ���� �G�  +���?� � 

 ����, ����� "����F�  A�$����1�3%�� ��������# ) �����MIC   

78/0 
F�� 
F�� �� .�- (� �$ % An, "��- ���  ������#

�������[- ) ����MIC 56/1 
��F�� 
��F�� �� .���- (��� �$ % 

 A���1�:$E ��������# ) ����MIC 12/3 
��F��  �� .���-


F�� (� �$ "'$�U� �� .��� �E �   �������# 	���  �%��#+ 	�� 

.%���5� ������ "����- ���� (8����V 4��JFN +����������  �  

25/6 
F�� 
F�� �� .�- � �$ ) ���36.(  

     
W���8 ��; 9���G� �����1�� % ���E��V� ������

"��, �� �� 
��� ��, % "��# ��,  ������# ������ ,� �

   +���?� "�# ������ ��I� % ������ 
,��� A�1�:$E  �

+��?� �� "!��5� �� +��� ��,    
������� �� 	"���# ��, �

     �� X4�,� ������L�� 7���8 ���� ���� ���� �� I��

+��?� "# 
$�V  +�� "��� �    "�� ����8 	���, 
��� ��

 4�8� �� ]� ��� �� 7��8 ��� ��� ����    ����� ����

) ��:� 6����E37 .( 
�L��8 A��  	�����1�� %  ��G� 
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���� �� �	
�� ����� ���
�� ����� ��	
 ��� 
���� � 

���; 
W����8 +����?� � ����, �� ���� �%� "����- ����� 

4����&������ �� 4���JFN 24/0-91/3 ���� �$%�1�� �� 


��F��   �� ����&�1��� 	"��'$�U� ����� �� .��� ����I� ��� �$

�1��� % A �&%�-��� ��   ������� "��� .%����%� �� ����&
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Abstract 
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