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" �6 �� �� �7! 

�5�8( 9�:(� �� 	 �� ���7� 2���
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� ��1. 2�3 2���4�� �� AYN #�S&� �� �� �7! �+ �S�N  # 60 �  �� 
�
F #�* 	L�P ����� # 15 �"�  � ����� # 30 �"�  2�1( �6  �  ��1. 2�3 
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F �  \�$ ]� �� 2��� �$  �"� 0��)( .<�^(��� ��1. 2�3 ��-7�� �  AYN A45 �� �  �� 
�
F #�* 	L�P ����� # 15 �"�  � ����� #   

30 	�"�  �  AYN A45 �� �� [�+
+ 4/24 ± 2/136	 0/32 ± 5/131� 3/25 ± 4/140 )  ��24/0  =P( .	<��I4$ <�^(��� ��1. ��-7�� �  �S�N  # 60	 �  �� 
�
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E�* �-,F �� [�+
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��VQ- (�W��� 7��� )2(   ���
 ���"	
 �� ��� ���� ��� �$� ,"� K� .

�� �� �� ���	
 �1 ����� �
��� ���  E -��W� # ��� �� 7"�� ����

- �$7� �[ I� $�' ��"�#�Q� �	 �N  ��� ��1�� $ (	 %)3(.  

E QX- �"�G �� �� ��� \"�� (�	� & ' (	 % K� ���  �����  ���� 

����� �1 7��� �� #�-��7 G �1�� K�  [�"	�  )��]"�1  �����   �(7�"�$

<��VW#�  (��G$��� K�   ̂ $� _� � $ E W� 1�-�F��#  (��G  ��X"_ �   ��`1

���� � ].$ �� ,W�� $ ��� � $ a	F�� �1 �G�' 7Q���.  

��
$ �� 	 MN- ^$� (�G & ' ���	 % ( �	+"�  , �QR�G  ��G7� b�@� 

�,"�7�� � Q� ,"	�� $ a	F�� ��7�� ���W0- �� & ' (	 % K� ��� ���� 

������ ����QR�G c ��G ��7��� K� ,��"� ���G �� ����"�H1 ���� ������1 7G���� 

�W����W� 7�� K� � �� ��1�� ��� ���� ��� �� K� ���� ���  �
���� �� 
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 AO�  7QQ�)2( 

7Q@� ��	� ��]� 	 d �G�' )Passive leg elevation  �"PLE( 

!"�� ,"	- (����1 �#� �� �� (����1 (�	� <��1Y  ��	��  �"	W�#�7@ � 

�� 	`�� ���	
 (�G �*�eW�� )���	
 f$	
 �(	�$	� ���	
  (��G 

�I$	
 $ (7'�-�� ($ _ � (�	� �;�T# ���	
 K�� )���	
 (�G ���K 

$ (g�;$�$� (�" (�	� ��1�� h� ��� (���� ���  ������  ��1  .����  ��� 

���� i��1 �#� �� ,"� 	  j- �� ].$ �� ^�	% ��� K� �G�'  ��� 

��# ��"	
 ��� (_�	1 ["	� K�  &"�_���  ���%K��  (7�"�$ $  ��" 

��LT� hW� # �E 1�Q"���G D
�� )�	  j- E 1�Q"���G �1 ��� )4(.  

K� <�� <��VW#� ���1 (�G�	� �� ���Q
 & ' (	 % K� h� ��� (���� 

7]� K� ?�@� /�# �7 b�Q���Y ,W�� $ �7��R ' �" �G�' 7Q@� ��	� �G�' $ 

�"  � ].$Trendelenburg �1 �7��� �1� � ].$ Trendelenburg 

�1 7���- BC# �� ��� �
��� �� &"�_�� 7G7� $ ���� ��� ��  ��W� 

	W� � �� �� ��� �
��� &G�� >7G� �� �� �;�� l��  ��	��  <���# ( 

�G�' �$7�  &"�_���  �
	�#  ����W��  ��� $�  �l���  ��1  7����-  ,"_+"��
 

 � ].$Trendelenburg (�	� & ' (	 % $ �	WQ� ���  �����  ���� 

�� �� �� ��� �
��� ��� )5(.  

^$� (�G �� �� �V@W�1 ��TQ� ' �#� <7� �� �� �"�TQ- $  ��" �� 

m �	- �� �hG �� ���Q
 & ' (	 % $ ��1�� h�   ���� (�����  <��VW�#� 

.��� �� ��
$ ,"� �� & ' (	 % $ ��1�� h� ��� (����  ��;�H1 $�  (

7QW�G )$�VW1 $ 	G ��7� 7"�� ���%�7
 �];�C1 �7��� �1� ��  )��];�C1 

(��X�Y )$�V- �<7� ����� �"�I  <7���  7��� $    ��� ���;�H1 $� ,�"�  h�G 

�#�	� <7� �� ,"� ,�. >7�� m@d� )�];�C1 	� ($�  ���
  ,"��_�# 

����� <7� �#�.  

<$n
 	� �,"� �-�];�C1 �� ��"�H1 ( , � ^$� (�G �X"_ � 	+"� 

�� ����� <7� Eo�� $ �$7� <��� �- 	M�  /��@C1 ��  �����  7�G7� . K�

�$� ,"� �];�C1 ( 	.�� �� A7G �#�	� 	 MN- ^$� l�� ��	� f�#  ��' 

��_ 1 	� ��� ���� ��� �� ���
� ���	
 , "�' hX� �� ����� 7 #�.  

��� 	
  

,"� �];�C1 E" �];�C1 ( �"�1KY��� �Q ;�� E" �# ��� ���  ��� ��  ���# 

1392 	� ($� ����� � (�7"7���  ����
�  ����	
  , "��'  hX��  �����W�� 

�]
�	1 <7QQ� �� _�	1 �X�_'  (�	G_;�)a (��TV*� ����� 7�.  

(�G�� ]1 �$�$ �� �];�C1 �1�� ����� � (�7"7��� ���
�  ����	
 

, "�'  hX��   ������W��American Society of Anesthesiologists 

)ASA�7
 �$� $ E" ( � �� nW��(���  #�E �W�  ,W��7� !Q1  ������ 

���T � ��Q"�F#� �`1  &"�_���  �����  �����  ������
  ����V
  ��01 

["�_- $ �-�'�;�%��� $ �H���1 ��� �  (�	��  ��	�� ��  ��];�C1  ���� .

�, QR�G ��X� �� ����� ���T � ��Q"�F#�  $K$	�   ����% 	�G  ��M��� 

���	
 �`1 �%��' f$	
 $ �" (_"	��� , +Q# �� !��1 K� �$�7-  ������ 

�];�C1 ���	% �� ���Q
 (�G�� ]1 p$	� K� �];�C1 �� 	q� �W�	% 7�.  

h�� ����� ( ���1 K� � �];�C1 �� <��VW#� K� ��1	� ��$Y	�  h��� 

����� �T
 ��"�H1 ( , +�� 1 �G $ �� ��  	�q�  ,W�	�%  BC�#  ���Q ���   

95 �7*�� ���- ��1KY 80 �7*�� A�	0�� �� ]1  �����  ����  ���  ��� 

��_ 1 17/1 �� 	q� �W�	% >7� �, QR�G �I�7� )$�V- �Q]1 (��� , � 

<$	% �G �� �� ��_ 1 8/0 �� 	q� �W�	% �7� �� ��7]- 33 ��� � ��  	�q� 

�W�	% 7� �� (�	� ��Q ��� 	W� � 35 ��� � �� 	G <$	%  ����1  ��];�C1 

��	I .7QW�	% 

^$� ����� ��� ,"7� )��* ��� �� 105 ��� �  u�' K�  ���e� 

J"�	��� �$�$ ���� ���];�C1 $ O���� �"���.� ���1�� ( ���LW� ���� ^$� 

����e- (K�# ���@� �� �# <$	% 35 <	V� !"K�- 7�7�.  

�� <$	% u' ��$� K� ����� ���T � ���Q"�F#� ��7�� ���W0- ��  ��"$�K  (

�� ��
�� 	V* <$	% �$�   )7�1 ��10  �� ��H I�  ��"$�K  (15  ��
�� $ �� 

<$	% ���# �� )71 10 �"$�K �� �H I� ( 30 ��	% ��	I �
��.  

�� ��G ( ������ � ���T � ��Q"�F#� �� � ].$ �W��� �� (�v� 

L3-L4 $ �" L4-L5 �� <��VW#� K� �K�# 25 S�� ��Q"�F#�  ���  , b�����'�� 

5/0 7*�� ���# ������� (  K� �� ��K����5/2 �@ 1   , b����� '�� 	W ;

.��	% )��*  

��G ( ����� � K� K�dY �$�$ �� f�-� ��
 �- p$	� K�  �(�$��X"� 

�0- &"�' (�G ,  ]- ���� ���  ���  )���*  	� d  ���
��T-  u;��' 

������  �(	��W1Electrocardiography )ECG�( h���� (_"	����� $ 

h���� ����� ��	��I 7��QW�	%. ���LI K� �����T � ���Q"�F��#� (�	���  ����� �  

7 #� #� 	� � �	%�@ !"�1 ���1�� S$	� 7� $ �� )��* w�H# 

���� ���� & � K� 20 7*�� ���� ��� �� ;$� 1/0 1 @� �	%  	�� 

� �	%�@ �7��", ���� �$"7( �� �@*�� ( ��1K� 	G 5 I� �H  �"E 

��� �- !�� w�H# ���� ��� $ QR�G �, �� )��* K$	� S�T- $ 

U�	VW#� � , ���
 K� '$	-Y , 5/0 1 @� �	% ��  )���* �$ �"7( 

<��VW#� 7�.  
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7]� K� ����� ���T � ���Q"�F#� E" 	V� ��  ,W���O%  J��  &��  ��� 

)�K��1 (�' x"	1 �� ,"� )��* �� �� J� H��� ��- x"	1 �"$�K 

�#�� 7QX� $ �� <��VW#� K� ��;�H� �"$�K ( /�@C1 �� ,  ]-  �1�  �	�� $ 

	� a�#� ��Y �� ��� � ].$ � 0� 15 $ "� 30  ��
��  �1� ��� . i��� 

	��+"�( ���� K� <���0� $ A7��G ���];�C1 ���
n�� ������7� )�	��  j- 

E 1�Q"���G � ��� �� ]-  , $ �� &#	' �1�� �LM �1 �	�.  

��G ( )�
n��  w���	1  ���  �����  ����  ���W�� #  ��W�#�"� $ 

J#�W1  ���"	�� $  xL��  ������ � ��  ��q0; ( �$�$  ���  f��-�  ����
 

�@*��n� u' K� ����� ���T �  ��Q"�F�#� $  uF�#  	�G  ��#  ��H I�  ��-   

10 �H I� ( �$� u' K� ����� ���T � ��Q"�F#� $ uF# 	G 5 �H I�  ��- 

�H I� ( 30 $ uF# ��  ["�I�45 $ 60 ,  ]- $ ��  &�#	'  ��1��  ��LM 

7"�	% .�@*�� ( ���1K , � ����� ��Q"�F#� ���T � �- K$	�  ����  ����� 

��� 	� a�#� �� ]1 z"	]-  <7�� ��  	�G  ���� �  , � ]- $  ��LM  7�� .

�, QR�G ����1 K$	� S�T-  $U�	VW#� �� &#	' ��1�� K� ["	� �L��e1 

{	� $ ��� ���� � $ i��1 �LM 7"�	% .  

)71 ��1K h� ���� (���� �� ��_ 1  K�� �  ���  ,"�7��� $  �����1 

A	e1 , '$	-Y �� 	G ��� � ,  ]- $ �� &#	' �1�� �LM 7�  .  

�� �'"��� <��� �G( �� �#�  <7�1Y ���$  �	��  ��_��� SPSS  ����� ( 22 

)version 22, SPSS Inc., Chicago, IL(  7�� $  ���  ���1KY  (��G 

 (���1Y One-way ANOVA� 2χ $ Repeated measures ANOVA 

���1 �"_�- $ � @0- ��	I ��	%.  

  

���
	 	
  

�� �", ��];�C1 105 � ��� 7��� �"�7(  ����
�  ���	
�  ��' ",  hX��  ��0- 

�� ��� 
���� �� �# <$	% 35 <	V� ���1 �];�C1 $ #�	��  ��	�I  7�QW�	% 

�� �� �$7
 1� K�-"! jW1 �G	( ��	%�1� E �Y �G <71Y  ��#� . 	��  m��� 

 ���1KY One-way ANOVA� 1 � +�� ,  ,�# $ �K$ �  ������  ��#  <$	�% 

AnW�� Q]1� ���( ���7� .QR�G �, 	� m��  ���1KY 2χ� K�- �"!  ��Q
� 

�# <$	% � _ K� 	q�  ���1Y(  )$��VW1  ���L� )64/0  =P �( ��1�  BC�#  ?��@� 

��� �� �# <$	% AnW�� Q]1� ���( ���� )001/0 < P(.  

�� (�H;� K� �LI K� ����� � ��� ���� �#�	� �H I� �- ���  (60 

�"$�K �� �' �� <$	% �# ��  �	V* (15   $30  ���� �� ��� ���� �
��

 �T���1 ��_ 1 �� �<$	% �# 	G �� �#�	� )71 �� �� ��W� # ���

  ���1KY m�� 	� �1� ��	� �7 ' &G��One-way ANOVA  )$��V- �

�Q]1  ���1K K� E" c G �� �<$	% �# , � (���     K� .����7� ���
$ ��G

     ���1KY m��� 	�� �	�+"� A	�Repeated measures ANOVA �

    ��# , �� �� _� � ��W�� # ��� ���� )�	  j- 7�$�  <$	�%  AnW��� 

�Q]1 (���  ���7�)�$7
 2 $ �X� 1(.  

  

  
��� 1. ��	
��� 
��� ��� ������ �� ��� ��� �� �� ����  ! 60 
  �� $%&'  

  

�� �$7
 3� , +�� 1 $ A�	0�� �� ]1 ���� ��� ��W#�"� K�  �LI

K� (�H;� �� ��� �- �H I� ( 60 �� �# <$	% <71Y �#� .���G ���  ��� 

�$7
 ,"� ���� �1 �7G� ���� ��� ��W#�"� _ � �� ��  )7�1  ���
 

�� 	G �# <$	% ��� �� �K��W1 &G��  ����� $  AnW���  ��Q]1 (��� 

, � �# <$	% <7G��1 7�� .�, QR�G ���� ��� ��W#�"� �� c G E" 

K� ��1K (�G �#�	�  <7�� ��  , ��  ��#  <$	�%  )$��VW1  ���L� .  ���1KY

Repeated measures ANOVA _ � ���� ��� 7�$�  )�	�  j-  ����� 

��� ��W#�"� �� �# �<$	% AnW�� �Q]1 ��� ���7� )�X� 2.(  

  

�%() 1. *+��� !�,&�-�� .���&'��  
  �� $%&' �+%�� �/ ��
���/ �0 1%�2�� !�,  

              ����� �	��� �	� �  

�����  

���� ���  15 ����  30 ����   �����P 

*� )���(  
)*-.��-� ± /�01�� ��-2�(  

0/13 ± 8/65  2/14 ± 2/61  5/12 ± 1/63  32/0  

�67 )-8&�%09(  
)*-.��-� ± /�01�� ��-2�(  

6/8 ± 3/67  1/7 ± 4/65  4/6 ± 6/64  31/0  

:;<  
 ���2=)����(  

�0�  )7/85( 30  )9/82( 29  )1/77( 27  64/0  
�6  )3/14 (5  )1/17( 6  )9/22( 8  

>?� @&�A �BC  
 ���2=)����(  

T10 )100( 35  )0( 0  )0( 0  001/0 <  
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����� ��	 
�� 
��� ��� �� �� ��
�� ��� 	��� 
�� � 	������ �������  ����� ��	 
���
  ���!"# $ 

�%() 2. ��	
��� % 4�&5
� 
��6� 
��� ��� ������ �� ��� !��7� �� 8/ 8�9 �� ����  ! 60  

���   

 !	��)���#�(  

����� � 	� ��� %	�  ����� � 	� 15 ����  ����� � 	� 30 ����  ����� P 

�D-E� � 0  4/24 ± 2/136  0/32 ± 5/131  3/25 ± 4/140  24/0  

�D-E� � 1  6/24 ± 4/135  8/19 ± 7/135  4/15 ± 1/129  34/0  

�D-E� � 3  1/24 ± 2/132  4/19 ± 0/128  9/20 ± 4/129  18/0  

�D-E� � 6  6/19 ± 3/120  4/22 ± 1/126  2/16 ± 0/121  40/0  

�D-E� � 9  0/15 ± 3/116  7/22 ± 4/124  9/25 ± 0/120  72/0  

�D-E� � 15  9/11 ± 8/122  9/19 ± 4/119  1/14 ± 8/118  46/0  

�D-E� � 20  5/43 ± 9/104  9/16 ± 4/119  7/21 ± 4/117  33/0  

�D-E� � 25  4/15 ± 5/121  7/16 ± 2/120  4/11 ± 6/112  60/0  

�D-E� � 30  1/19 ± 0/121  1/18 ± 5/119  6/22 ± 8/116  71/0  

�D-E� � 45  3/17 ± 6/117  3/28 ± 9/112  3/14 ± 4/115  50/0  

�D-E� � 60  3/19 ± 8/109  5/18 ± 6/118  8/16 ± 4/114  64/0  

P** 001/0 <  001/0 <  001/0 <    

***P 92/0    

  

  
��� 2. ��	
��� 
��� ��� �����+  �� ��� ��� �� �� ����  ! 60 
    

�� $%&'  

  

�� �$7
 4� , +�� 1 $ A�	0�� �� ]1  ���	�.  m�@I K�  ��LI  (��H;� K� 

�� ��� �- �H I� ( 60 �� �# <$	% <71Y �#� . ���	�.  m�@I  _� �  ��� �� 

)71 ��
 �� 	G  ��#  <$	�%   ���� ���  �����1  &G���  ����" $  AnW��� 

�Q]1 (��� , � �# <$	% <7G��1 7�� .�, QR�G ���	. m@I ��  c �G  E�" 

K� ����1K (���G ���#�	� <7��� �� , ��� ���# <$	��% )$���VW1 ����L� .����1KY   

Repeated measures ANOVA _ � ���� ��� 7�$� ��  )�	�  j-  ���	�. 

m@I �� �# �<$	% AnW�� �Q]1 (��� ���7� )�X� 3.(  

  
��� 3. ��	
��� ��/&; <=� �� ��� ��� �� �� ����  ! 60 
    

�� $%&'   

  

�� �� )71 ��#�	� �� 2 	V� K� ������ � , '$	-� ["�_- 7� 

�� E" 	V� �Y �G K�  <$	�%  ��"$�K ( 15  ��
�� $ 1  	�V� K�  <$	�% 

�"$�K ( 30 �
�� ��� $  [�L�  ���1KY Fisher's exact�  AnW��� 

�Q]1 (��� , � �# <$	% <7G��1 7�� )99/0  =P( .���I 	�} �#� 

�� , � ��];�C1 c G (��� � ��o� ��� ���� ���� (��	� �(���� 

S�T- $ U�	VW#� 7�� $ _ � c G (��� � K� �  ���  ����"��  ,"�7��� 

�7 ' �	X�.  
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����� ��	 
�� 
��� ��� �� ��� 
���� �� 	��� �� ����� ������ 	� 
�� ����� ��	 
���
  ���!"# $ 

�%() 3. ��	
��� % 4�&5
� 
��6� 
��� ��� �����+  �� ��� !��7� �� 8/ 8�9 �� ����  ! 60  

���   

!	�� )���#�(  

����� � 	� ��� ����  ����� � 	� 15 ����  ����� � 	� 30 ����  *����� P 

�D-E� � 0  9/11 ± 5/87  4/11 ± 0/84  9/12 ± 9/86  42/0  

�D-E� � 1  2/12 ± 6/86  8/11 ± 8/81  0/14 ± 1/85  29/0  

�D-E� � 3  12 ± 4/82  8/14 ± 80  8/11 ± 5/82  66/0  

�D-E� � 6  1/11 ± 3/78  8/15 ± 77  6/12 ± 6/80  53/0  

�D-E� � 9  5/10 ± 3/77  4/14 ± 4/76  1/12 ± 7/79  53/0  

�D-E� � 15  6/8 ± 9/77  3/10 ± 4/75  8/10 ± 3/77  31/0  

�D-E� � 20  1/10 ± 4/75  4/15 ± 7/71  0/15 ± 7/76  71/0  

�D-E� � 25  8/8 ± 8/76  6/11 ± 5/74  1/9 ± 3/75  89/0  

�D-E� � 30  7/9 ± 0/74  3/12 ± 6/75  7/11 ± 3/75  91/0  

�D-E� � 45  7/8 ± 3/72  8/12 ± 9/73  7/8 ± 3/73  56/0  

�D-E� � 60  9 ± 8/69  0/13 ± 9/72  1/9 ± 8/68  64/0  

P** 001/0 <  001/0 <  001/0 <    

***P 92/0    

* AnW���� , ��� ���# <$	��% �� 	��G !��CH1 �����1K 	��� m���� ����1KY One-way ANOVA >** ����"�H1 ( )�	��  j- �$�� 	��G <$	��% 	��� m���� ����1KY   

Repeated measures ANOVA > ***��"�H1 ( )�	  j- , � �# <$	% 	� m�� ��1KY Repeated measures ANOVA  

  

�%() 4. ��	
��� % 4�&5
� 
��6� ��/&; <=� �� ��� !��7� �� 8/ 8�9 �� ����  ! 60  

���   

!	�� )���#�(  

����� � 	� ��� ����  ����� � 	� 15 ����  ����� � 	� 30 ���� 

  

*����� P 

�D-E� � 0  1/12 ± 3/80  5/14 ± 0/80  2/10 ± 5/83  81/0  

�D-E� � 1  7/12 ± 9/82  9/14 ± 8/80  1/15 ± 6/81  53/0  

�D-E� � 3  5/10 ± 0/83  1/13 ± 3/80  7/13 ± 8/78  69/0  

�D-E� � 6  2/11 ± 8/81  4/14 ± 4/78  2/15 ± 1/81  97/0  

�D-E� � 9  3/9 ± 4/80  6/14 ± 0/79  0/15 ± 5/75  62/0  

�D-E� � 15  1/10 ± 7/79  6/14 ± 1/76  9/14 ± 5/74  69/0  

�D-E� � 20  9/11 ± 1/80  3/13 ± 3/76  5/13 ± 8/73  64/0  

�D-E� � 25  2/11 ± 0/79  8/12 ± 0/77  0/14 ± 5/72  25/0  

�D-E� � 30  4/10 ± 5/78  4/14 ± 3/72  4/14 ± 3/72  35/0  

�D-E� � 45  3/12 ± 4/78  4/13 ± 2/73  8/13 ± 3/70  49/0  

�D-E� � 60  2/11 ± 1/79  5/12 ± 0/74  4/13 ± 0/72  32/0  

P** 001/0 <  001/0 <  001/0 <    

***P 63/0    

* AnW���� , ��� ���# <$	��% �� 	��G !��CH1 �����1K 	��� m���� ����1KY One-way ANOVA >** ����"�H1 ( )�	��  j- �$�� 	��G <$	��% 	��� m���� ����1KY  

 Repeated measures ANOVA > ***��"�H1 ( )�	  j- , � �# <$	% 	� m�� ��1KY Repeated measures ANOVA  

  

'(�  

K�QG B .�- ���� �� ���1 h� ��X1 ��� ���� ��� ���� K� ���T � 

��Q"�F#� ��
$ �1� ����7� ���]1 ,"	- �W@
 �� (�	� �Y  ��W�	"O'  <7�� 

��#� ?�@� ����-� (�G	L � �Le
 (��WX"	W����$K�$  ��#�  ���  ��� 

�@ #$ ( ["�_- ��X-�	WQ"� , b��$	'  )���*  ��1  �	� %.  ��� W� (  ,�"� 

?���@� 	��� ������ ������ �+W���� ���� �]��#$ ?���@� (���G	L � 

��WX"	W����$K�$ E 1���-� $  ��
�� (  ���-  ��.�LH��  f$	�
  ��LI K� 

?�@�  ����)6.(  

�T
 & ' (	 % K� ��� ���� ��� ���� K� ���T � ���Q"�F#� K� 

^$� (���G ���V@W�1 7��Q��1 !"���1 �����1�� $ � ]��.$ Lateral tilt $ 



 

  

  
www.mui.ac.ir  

������ �	
�� 
�	���� ����–  ���34 
���
 / � 375� �! / �  "��#$��� %&�1395 256 

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

(�G$��� ��#	'$K�$ <��VW#� �1 ���. !"�1  ����1�� $ Lateral tilt�  ��� 

��� �1�� �� & ' (	 % K� h� 	M�1 ��� (���� ��� 7��� $    ���� ���

����]1 �� �L�� �"l�� K� ������ � �� ��1��  ��"$���  	� d  (�$	�. 

��#� _"��- �G��#	'$K�$ ��  ����Q
  & �'  (	� %  )���*  ��1  �	� %. 

�X�1 �@*� E 1�Q"���G �� ,"� ������ �  ���%K��  (7�"�$  ������� 

�1  7���)7(.  

E" �];�C1 ( � ;$� {	C1 <�	� �#� �� 20 -16 7*��  h��� K�  ��� 

��� �7� �� ��� ���T � ��Q"�F#� �� �G�' ��
$  ����)8 .( ��7�]-  (���"K 

K� , HH01 )�	M� PLE 	� ($�  E� 1�Q"���G ��  ���  E� QX-  (��G  z�@W�1 

�#�	�  <�	��  7���. Wong $  ������X�G  ���  <��VW�#� K�  E�"  �� �  uQ"7�F1� 

�Q # �(� ���� 7���� �� E" &"�_�� h�  ��1�  ����I  ��q�n1  (� ��  i���� 

 �L@I)Cardiac index(  7�]� K� PLE ��  ������ �   ��0- �� ���G  ����
� 

���	
 ����W�� f�V-� �1 7W�� )[��C1 �� ASA 2  $3( )9.(  

Rutlen ���	%�WQ"�# K� <��VW#� �� �����X�G $ �W�G �(�  ̂ ��_�% 

7��	� �� 7]� K� 7Q@� ��	� ��G�' 150 �# �" �# (	W�� ��7H1 ��� �� 

(�G�v� ���� �I$	
 �HWQ1 �1  ���)10(. �� , � ���T � ���Q"�F#� 

� �	� ���- (	"O' f$	
 f�# ��' 17 7*�� &"�_�� �1  7��")11.(  

	� ,"� �a�#� ��qW��  ��1 �$�  ���  l��� ���$Y  ��'  )7�� $  S� �� 

h� ��� (���� �� &G�� 7G� .�"_1 l�� ��	� �' �" a	F�� ��	�  ��' 

�� , � ["�_- ���Q"�F#� &"�_�� ��%K�� (7"�$ �� )�$	. ��1K $ 

!"	#  	�- K�  ���"K�V��  (7�"�$   ��#�)12 .(Assali $ Prystowsky 

^��_% <�	� 7�� �� l�� ���$Y �G�'  ���  �"��TQ- ��  (	 %��@
 K�  ���� 

���� ��� �� ��
 ,"��_# 	M�1 <���  �#�)13.(  

Bhagwanjee $ ����X�G �� � 7��	� �� 7 ]� �#� l�� ��	�  ��' 

�� ��"�TQ- �� ��� ���I  ��q�n1 (�  ���#  &���   7����)7(.  ��];�C1 ( 

(	+"� _ � ���� <��� �#�  l��� ��  ��	��  ��G�'  <�	��G  ���  �7���R ' $ 

��	�� �G�' �" �7��R ' $  ��	���  ��G�'  ���  ��"��TQ-  ��1  7����-  S� �� 

h� �� ��� (���� &G��  7G�)14.(  

�, QR�G �� Cochrane review ����� �<7� �G�' ��	� a	F�� 

�� (	 %�@
 K� ��� ���� ��� �� ��"�H1 �� <$	% 7G�� �� ��  	M��1 

<��� >�#� �� �;�� �� ��"�H1 ( , � 	"�# ^$� (�G �X"_ � K�  �� LI 

	M�1 �� ].$ �� �Y ���� ���� ��#� <��7� �1�  ,�"�  )��];�C1  m�@d� 

Eo�� $ 	� �Q� ,"� (�	� i ��- )�	M� �]I�$ ,"� ^$� �G  z ]�. 

<���  7��)2(. �, QR�G m@d� )�];�C1 )��* �W�	% ��  ��Q 1K (  	 MN�- 

l�� ��	� �' �� (	 %�@
 K� ��� ���� ��� ���� K� ���T � ��Q"�F#� 

�� ��
 ���	
 ,"��_# )��* �W�	% �#�.  

��X�Y �#� �� �� ��L�� ���T � ���Q"�F#�  ���	�.  m�@I  &"�_��� 

�1 7��" $ �� m �	- �� l�� ��	� �' $ �" a	F�� ��	� ��' �1  7����-  ��� 

�V� �$	� <�  m�@I $  �����  ����  E���   ��1� �7�Q� ��  (�����1  ��� 

��%K�� (7"�$ &"�_�� ��#� �W�� � &"�_�� ���	.  m�@I  ���  �"��TQ- 

(�	� (	 %�@
 K� ��� ��� ����  �����  ��� �.  �7�
  &"�_���  ����I 

�q�n1 ���	. ( �m@I �� ������ � �� (�' �Y �G l��  ��W�	%  �<7�� �� 

S$	� ��� ���� ��� �� �1 ���- �� AnW��  BC�#  ?��@�  �����-� �� 

, � <$	% �G � 
�-  �	�)14.(  

A7G �@� K� ����� ,"� ��];�C1 ��"�H1 ( 	 MN-  )��
��  z�@W�1 

l�� ��	� ��7�� ���W0-  	��  & �'  (	� % K�  ����  �����  ����  ����� K� 

���T � ��Q"�F#� �� ���	
 ���
� , "�' hX� ��� .��� ���� ��� $ 

(��	� �(���� �X" K� )nX�1 !"�� �� �� ���  ��Q"�F�#�  /���01 

�1 ��	% $ �� ��qQ1 �V� ���� ��� $ ���	. m@I  /��@C1 ��  ��� 

)71 ���
 �- ��Q� )�];�C1 �V@W�1  ������ $ ^$�  (��G  ���%����% 

(�	� �Y �"��� <7� �#� �� <��VW#� K� ^$� & ' (	 % ��"$���  ��X" 

K� !"�� ,"	- ,"� ^$� �1 �G 7��� .K� (�# �	+"�  [�"�_-  ��� $���  	�M� 

& ' �<7�	 % �� �1��- ����� � �� #�X"7�� ���7� $ <="$ �� ��  ������ � 

7Q�;�# $ ����� � nWL1 �� (��� � (�G �Q 1K (� 7Q��1 ����"�  ,�"�  �� LI 

�G$��� �� #�X"7�� �	WQ� A	e1  �$� ,�"� K� >7����  ̂ n�- ��  ��T
 

& ' (	 % K� ����
 ���� K� ���T � ��Q"�F#� K� f	�  	� d  ��"$��� 

��QR�G �1��� ���� .  

�� W� , Qo ��"�' �� �1 (	 % �� ��� l�� ��	� �'  	�� ($�  ����� 

��� $ ���	. m@I ����� � $  , �QR�G ��  (	 %��@
 K�  ����  ����� 

��� 	 MN- �Q]1 (��� ���7� $ ����� � 	G �# �<$	% ��� ��  ��K���W1 

�� )�
�� �V V� K� ��� ���� ��� ��o� >7�7� �1� ,"�  �&G��� �� 

7� AnW�� , � �# <$	% ��L� .�X" K� hT1 ,"	- �@"l� ��  	��Q1  ��� 

�7
 	 MN- �Q]1 ��� l�� ��	� �' �� �];�C1 ( 	.�� �7�  ��1  7����-   h��

���� ��7]- ������ h� ���� )71 ��1K �' �(	 % S�� ��
  ����	
 $ 

�
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Comparing the Effect of Different Degrees Elevation of Lower Limb in the 

Prevention of Hypotension Following Spinal Anesthesia for Lower  

Abdominal Operation 

 
Mitra Jabalameli1, Mohsen Mansouri2, Effatossadat Hoseini3 

 
Abstract 
Background: Today, gynecologic and orthopedic surgeries under spinal anesthesia are widely used in the world 
but hypotension during anesthesia is abundantly accrued. Hence, several methods are prescribed to cure and 
prevent hypotension. Physical method such as leg wrapping or elevation of lower limb during surgery is one of 
the used methods, but its effects are suspected yet. Thus, the aim of this study was comparing the effects of 
different degrees of elevation of lower limb to prevent hypotension in patients under lower abdomen surgery 
with spinal anesthesia.  

Methods: In a clinical trial study, 105 candidates for lower abdomen surgery were selected and randomly 
divided in three groups. In the first group, patients’ legs were not elevated but in the second and third groups, 
they were elevated for 15 and 30 degrees, respectively and incidence of hypotension was compared between the 
three groups. The SPSS software was used for data analysis. 

Findings: According to the results of this study, systolic and diastolic blood pressure and heart rate in the above 
three groups was decreased to the same extent. And according to one way ANOVA, no statistically difference 
between the three groups was seen. The mean of systolic blood pressure before anesthesia were 136.2 ± 24.4, 
131.5 ± 32.0 and 140.4 ± 25.3, respectively in the three groups (P = 0.24). Also the mean of systolic blood 
pressure in 60th min were 109.8 ± 19.3, 118.6 ± 18.5 and 114.4 ± 16.8, respectively in the three groups  
(P = 0.64). 

Conclusion: According to results of our study, elevation of patients’ legs during surgery under spinal anesthesia 
does not prevent hypotension but according to other  studies, this action may help to prevent hypotension during 
spinal anesthesia; thus, other studies are need to approve this method. 
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