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

�� ��&���, �*%0� -� �*��( 2 34*%0� 5�6� 2 ��7 �� 8�	 �� 9	�0 .��	 :���;� 9#� 5�./ :%#�<� ����	 ( -�= -�#�2 >#�?( �*@ 9#�*�A 2 32�����?B�

�	  C( �*�D�� 9ED� 9#��?� ��� �� ��	 ��� �� -�*�E*A �	 ��	 !�"#�$�� �%&.  

��� :�� :���;� 9#� �� - ��"#F �"*��	 /��0 �� 2� ��, 99 �����	 3�  GH0 �� :0I 2 II ASA )American Society of Anesthesiologists (

 ?*, 2 �"�7�� ���K� �#�,�0 2 !2� 
D7�	  C( �*�D�� 9ED� 9#��?  !�"#�$�� �%& /�,��	�2�B :� �� �D# �� �L��6( �D7 :	 33 ��M, - �	 �#�  G���

:�,�7 ���2 ��� �� -�*�E*A -2��� O�,  �2�BD :mg/kg 15/0 32�����?B� + �( 9*��� !���, cc 4 / �2�BP :mg/kg 50/0  9#�*�A+ �( 9*��� !���, 

cc 4 / �2�BC  :(�.�7 �2�B)�( 9*��� !���, cc 4. 
�� �� 2 5�, �"	 R�H0 �� ��	 15 -10 :*,�@/ �,�7 >#�?( -�#�2 �D7 :	 �.2��� :T�� 2 - 

/�(�*& 
#H� /-�H#?BF 2 U*,�$�*( V���& /��� V�7 2 �2�	 /��� 3����  �T 9#�*�A  L�#�� 3�?*� 2 ����( ���, - /��� �#2��� 
���� 2 �%& W;� 

/3�' ��EL X.�0 �# X#�?L�) /YZK 3�	�[ X.�0 �# X#�?L� /�B���F \��' (]��M��� 2 O��( 3��� ��  �. ^$� 2 ��� 9*& 2 �_K ����� -�.10  :<*K�

 �( -�2�D#� ��1 .�,�7  _@  ���  

����� :�� �2�B �� ��� �� ��	 ��� V�7 2 �2�	 3�?*� -�. ��""0  L�#�� - 2 9#�*�A � �� /32�����?B� �2�B �	 :%#�<�.�7 ��	 ���0 ���, 9*�(�*� :0  - 

Y*(�( :	 ��� 03/0/ 15/0 2 27/0 3F 9*	 5H�'� 2 �"�� �.  ��	 ���)005/0  =P(.  �� ��	 ��� 3����  �T 9#�*�A  L�#�� V��L� ����( 2 3�?*� 9*"c�.

��� �2�B �� -�. ��""0  L�#�� - 2 9#�*�A 32�����?B� )006/0  =P(/  �2�B �	 :%#�<� ���.�7 V2�M( 2 ��	 ���0  �.�"�� ��� �,��	e  
#H� �f, �� ���

/�(�*& :T�� - -?0�� V���& �;*C� 2/ 2 �%& W;� �� �,��� g*. �� �_,�T 
���� :� V2�M( �2�B �"�� �. ��_, ��� )050/0 > P.( 

����� :���� �	 -�#�2 32�����?B� �2� U(  �2�mg/kg 15/0  3��"� :	�	  C( �*�D�� 9#��?� ��� �� ��	 ��� V�7 2 �2�	 �%0H*L2�A  �%&

�� X.�0 �� ��� �[ -2���  L�#�� :	 ��*, !�"#�$�� �.�.  

:����� ������ ���/ 9#�*�A /32�����?B� /�	 !�"#�$�� �%&/ 9#��?� 9ED�  

  

: �!�� /�"*��F X"���� Z��� �_T� ���*�. �"���� #$��% 
 ��& #"�'����� ��( )� �*% )�+ �% ,����� � ��)����-�� ����� .��-


#% �/
 0��1+� ,21$ ,���-$ 345 6�7��8$� #"9 . 3��Mh� �D7?A ��DE,�� :Z)�1393 e32 )285 :(689-678  
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�� 
���� �� ������ ����� �����   ���	�

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

7/56  �+�� ������� ���, ����� �� �-� )2-1.(  

��4�&�� 5�6, 7��8��   ��	&�� 9� ����� 7��8��

   � ��	: ��	;� <	-�������, �� =:��� � >���  ?�	&�" 

@A
�  ������ ������� B�&�� >�-C�D � ?	E, ��   >��	�

�-�&D ��� F���$ )3( ��H >�� I� �D�,  I	�  J�	6:

 ���		
 >���8		" !		K� ����		� I		� I		� ������		, 9��		�

I���� ���� !"� L�--� ���M� )4( .��  ��	&���  I	O�� 9 

  L���		K, �� P�		�Q, ��		R I		� 98		��, ����		� 9   

5/37-5/36 IO�� ����" 9  ���� �	,  �	��� )6-5 .(  I	�

�, �S�  9�,� 7D�� I� T"�H �� =�$ �� �Q� ��� �"�

 ��� �� � =�$ >��IO�� ������� 7��8�� 9  �����

�, U� �V�K, � 98��, �D� )7(.  

 �	, �����,�8��    I	O�� ��	����� �	���� 9   ����	�

 IV	"�� I� �� �V�K, � 98��, 9     � ���	E��� �	W �	X�

>������		" ��		� ���  ��		E, >�		-C�D Y		� 9�		D  � ��

L�--� Z@[-, 9  7D�� \$�� 8�� � �D� 7D�� ]��$

����O P�@�� I� ���E��� T"�H     ��	: ��	��O ��	@E� �

��� �V@K, )9-8.(  

      !	K� ����	��� �� L�	� `��8	� ��	Q��V, a@R

���� YA
 ����O      �� �	Q� ��	� ���	� 7D�	� ��	-� �� 

�=�$   I	���� >	;����&�� =�E&� \$�� �����,�8��  9�

�I���� �� �Q� Y� ���� 7D��   7D�	� 8�� � I���� =�$

IA�� ���� 9   !	"� L�	� 98�AD� ���"b��@�� ���O 

)11-10( d >		;e" >���8		" !		K� ��		�� �� �	,��  I		�

I���� ���
 �"��� ���, ���� !"�.  

���    	, ���	-$ I	� ��Q��V, �� >����H Ifg >����X

 I�:�-� =�$ �� �Q� ��� �� 9��M;�H � ��,�� �� ����

L�� !"��  �,� ��	"�  �	D����   8	��  �����	&����� �	-��, 

���8���������D ��@��� � ����A� ����D P���,���  I	� >

I��� ��� I� ��S-, >�� ��� )13-12( .   >��	��H F���	$

   �h�	E� �	-��, 9�	���  �i��j�	"�  �`��	:  �>	;-��k�D 

�?"�k"��e���� 9���� 9����     �	� �	&j-� ���	"�H� �

`��8� B�"� ��D �, ��� I� I�&��� ���-� )15-14(.  

9������ �� ���j�, ��l����8�� �����m� !A$ I� �

  I		Q��V, 5�		D >�		��� 9 �		W�� I		&��[, 9 		�n ��X

 =�$ �� �Q� ��� �� >����H � �����,�8�� ����b����H

�� !K� ���e�� >;e" >���8" !K� ���� ��   �	&�

I&��[, � �$�%� 9 I���� �D    L��	� �	� �D�	�  	,�� �� >

5�D� ��� �D���� �@��O F���$ �"���.  

  

��� 	
  

  �-���	� ���	,� ��� �� IQ��V, >��-   ����	6� ��  �	"

��		�   �		������ P�		�-� �		�)Randomized double-

blinded placebo-controlled trial  9�� �	� I� ��� (

99  �����			� ��Bb			� 9����  Bb			�I � II ASA 

)American Society of Anesthesiologists(�  >" ��

35-18 �9�����		� >�		��� �P�		" 
�		� �MA,�		�  >		")

MA,��� 40 -36 MA,�� �(I�jD�  � �	
 � �A
 ��� ��	; �� 

150 � ���� �� 180 ���"�  ��,���� I���  ��8	"�> �e�� 	�� 

!K� �� &�� �k"��P�- ������   .�� 
�o��  

IQ��V,  �	W�� 9  ���	� ��9 H 	;D�4�  L�e	;��� 9 

e�8H� � ���I� 9  L�M;��� ]b:� ���	,  �	6��Y   ���	


 � !����� A��I 9 !���   �	W� I	Q��V, �� ����--��!  

I��D��  p:� ��.  

 9�D���Q,   I	Q��V, �� q��	:    �	H �MA,�	� :=,�	�

  �L�	� �	[�� �MA,�� �� �V:   ��	Q�, �MA,�	� � �
�	f 

)2Kg/m 38 > BMI) (Body mass index �(
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9��		���  h�		� B�		��A, !		���� ��		�s���� 9�		D1  �2� 

�
����� ?�&�" 9�����H��      9�	D���� �	� ���	, 5�	6,

 ��%,�� �������A��s�e���D� � I� b�������9�D9   >,8	,

��  � I	��� �D� ��	�9   L�	;� P�	�-��     � t�	� ��	: ��	;�

�����9 �D9 @A
� - 
��$�� QW��! ��[Q��9 u�� @R�Q�� 

		� Y		��7 �� 38 �I		O�� f��		
 !		��j$� � ��		"��� 

"���&��� $�-�,�! ��&�� �k"���P�- ����: h�
�89 

���� ��> =�$ ���O� �� Pb�:� ���D�,�- 	��  �	��� 

� ���� I� �o��8 L�������D9 ��:� .�����  

I		�D 9  ����		���8   =		�$ �� =		@
 !$�		"NPO  

)Nil per os (.���� I���� IM�  

�� ��, >���   ����	
 a	@R ���,�� #��, 1 �2 � 4  ��

#��, 1/3 � 2/3 .�� 
�o��   L�	K� �����	, I� 9   ���	����

���� ��� � h�E� ��� �� L��� `��, . =@
  h��	� �� 

�		� �		&� �cc/kg 15   ��		��t �		M-��37 I		O�� 9 

����" ����  5�v30   I	[�
�   !$�	" �	�cc/kg/h 2   I	�

I		�D 9 �		� a		��8� ����		���  !		K� >�		-O � ���		, �

 <-�������, P��Q,�&�� w��H) �9��,   �	���,��� P��-�

��;�  ���:2 ���
 (
������������e�� ��� �-����.  

l/min 5  �"�, a��R �� �4�&��  ��	��H �� ���+

.�� I���p� ���, 9��� ������  �	�    �� P�-��k	"� �	&�

 xV		"4L-3L  L���		� P�-��k		"� P�		�� �		� 9 25  � ��

I�&;� !�QW� .�� 
�o��  

98m, #��, q��: �� wH- ���� � 5�j� �$�%� �

ml 5/2  >�������H��5/0 �+��  5�v10   !	EO I���X

�� .�� a��8� �&�     9�	AEH I	� IA	+��b� ���, wk"

 � �	� L���:�f yf       !�Q	W� �	��m� �	� ��	��� �	"

 �!%�20-15  � !��� ���
 a�� xV" �� ��t�� IO��

z�D .�;� a��8� ����� I� ��� �W 9���� I���  

     �			�� I			� �			&� {�			A� xV			" >�			�Q�

Bilateral pin-prick test   |	: ��Mid-clavicular 

�� 
�o�� � �&� {�A� xV" I� ���,� I� 4T  ���"�

��u  =�$ .��  

 ��	� ��&e� ������� 
��� �� =�$ ��-e� �   
�	��

 I	�t �� |"�� =�$ P�R �� �������   I	f��H 9  }��

 � I-�	" ����� 9�� ����O  � �	D�H     ��	� I	�t �	�

���� L����H. =�$ ]��� 9�,� 8��   �	� ��23   I	O��

.�� I���� IM�  

 ���+ I� ������� wk"����6�  ��"  `�� I� �

 �� �e� ��I"  L���33 L�j� 9  ��	��  �	�    h�	� B�	"�

:�-���� ���
 ���� �� 9��M;�H 9����    

 L���D :mg/kg 15/0 �����,�8�� +  >���" P�,��

�� cc 4  

 L���P :mg/kg 50/0  >����H+    �	� >���	" P�	,�� 

cc 4  

 L���C  :(�D�� L���)�� >���" P�,�� cc 4.  

��&e� =e� �S� �� �D����   � ���	� 9��	"   9��	�

 �� �� ��-��R�"�   ?	D � �D���, ?D) IQ��V, ���� ���

(���E�� >�66%�,�   L���	� �	� �D����� �� 8��,��	�  �

Y&f�� �������  .���	� 9��p�    �� =-	"�H � ����	���

#			�O ��			$bR� 9�� �  L��			� h�			� �� �			$bR�  

.�-����� �������  

 F�$�� � 5�� �-� y,b� �� �Q�15 -10 ��X��I 

�� =e� I� �D������9 �8��a =�$ �� �Q� � ����� 

 |"�� ��� 
����� t�I ��H9 %�� ��H�L�   � �	�

����� � I�����e9   P�	[���� !	�� �	,� .9 �� ���	e9 

���9 
��� ������� ���&e ��� � ��  �	� 23  I	O�� 

IM� I���� �� � �� D�z "��IA 9     ��	R I	� ���	,��

��� I�����O9 ������� L��j�"� �;�I�D . 9 �� ����	� 

!		@
��, �		D9 ���		"�H9 P�		�Q,  �� =		�$ �� �		Q�
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 ��� �� ��� ��� �� ������� �� 	����� � ����������  �������	 
�� 
���� ������ � 

���!�� .�����  

�� I�D 9 ��������   I	��H ��8	�, 9  �	D��,���H   =,�	�

   �����	"��� � ����	&�" ��	: ��;�  !$�	"   �wj-	�

YA
 ����W L��� � 9 ��� L�	�� � 9    �i��j�	"� � h�	E�

L��� 9 L��� � ��� 9  �����  ���:�� !@X.   

L�					�� 9   ��					�Q, B�					"� �					� ��					�   

)Crassly and Mahajan(  �� ���		@$1: ��		� ��		@� �  

2  �	D �	� �V�K, >;e���&������� �� >;����A�H : �� 

���b�$ !���Q� ���� 3 �� �e� �� ��b�$ !���Q� :

L��		� ���b		�$ 9�		D 4� F�		@[�� ��		O� :  !		���Q�

 �b	�$ L��� �� �� 7�� �� ��b�$  �5:   !	���Q�

I�D �� �b�$ ���� 9 !�&
 ��� 9�D  ���)16.(   

L���  9    �	� ��� ���	� Y	���� I� L� �� �j+ �� ���

    L��	� I	��o� ��	-� �	� ��� I� ����� >�����  �!	"� 

L��� 9       �	� ��� ���	� Y	���� I	� L� �	� �j+ �� h�E�

    L��	� I	��o� ��	-� �	� ��� I� ����� >�����   �!	"�

L���  9 ���:  ����� ��1   ����	��D � ���	�� b,�	� :   

2:  �L���  ���:3:      ���	� ��	+ �	� I	� I�&� ���;f

�, ����� ���� 4  �	e�8�� ���K� �� I� I�&� ���;f :

�, ����� ���  �5 �e�8�� ���K� �� I� I�&� ���;f :

��� ����� ?D ����, � ���� )17 .(  

�� 
�o�� �� =@
 IA+��b� wk"  !%� 9��) �&�

�� 
�o�� �� �Q� IA+��b� �(=�$ ��&� 5 �Q� I[�
� �� 

�� 
�o��    �	Q� � =	@
 ��	&�  ����� 8��	o� ��  L��	��� 

.���		� !		@X �		D��,���H >�		-C�D  I		� ���� ��		� ��

 9���	e�� I� ���� �� �Q� � 9���e���   �	D10   I	[�
�

 !$�" �� �� ��������S� ��  ��O��i��j�"� ���  �	Q� 

�� �=�$ ������� F���$ L���  9 ���� L�	��  9 �h�	E� 

 �����    ����	"��� � ����	&�" ��	: ��	;� �  ����	W

Y		A
 �,Sadation score RR )Respiratory rate �(

BP )Blood pressure �(HR )Heart rate ( �S� !K�

�-���� ���
.   �	� ��	, P�R >�-C�D    P�	R � �	&�

.�� !@X ������� 
��� =�$ ��,  

D�>;-��k " ��;� !��)����&� I� � 	�� mmHg 100 

�� 25 " ��;� �� 7D�� �+������&�     ��	;� I	� !@	&�

�H�I 9 ������ �� (�!j �AEH I� ���,9   � ��	� �y	f� �	M- 

�� ����t��9  �mg 5 �����> ����9 ��,�� ��.  

 ��� I� YA
 ����W ���Q� !��55   �	� I	[�
� �� I��W 

 8��		o�mg 01/0  >�H��		�� ��� 
���		A�� �		D 9��� I		�

.�� ��,�� 9����  �� ���L���  93 �� 4   7�	� I� 9��� ��

 ��15��;� P�R I[�
�� �� mg 25   h�	E� �9���� >����H

 L�		�� �		� 9 ����		;  ��3 � �		�8 i��j�		"�  �		�mg 10 

H�A���,�,���� �� 	��9� ���   �	�Visual analog scale 

)VAS ( �� ��;��3  �	�   8��	o�gµ 50   9�	��� =	����-� �

.�� ��,��       � ��	Q�� ���	Q� � ����	��� 9�	D���� 
�	��

 !@X ��;��8�,�����.  

L���    �		�� I		� �		D
�		�  ��8		��SPSS I%		&�  920   

)version 20, SPSS Inc., Chicago, IL ( 8���		� 

���� . �� ��,� ANOVA )Analysis of variance (

I&��[, !EO 9 L��� >�M���,  >�� ��� 9�DI"  L��	� �

 ��,�  ��2
χ  !EOI&��[, 9 �j�� 9�D��m�,-   ��	"�

 >�� I	"  L��	� �  ��  ��	,� Kruskal-Wallis   !	EO

I&��[, 9 L��� I@�� 9�D  >�� 9�I"   .�	� L��j�	"� L��� 

050/0 < P -Q,� �� I���� �S� �� ���.    

  

���
	 	
  

99 �� ����  .���	� I	Q��V, ���� ��   >�	� I	�D 9   ��	��

�>" �S� �� ������ ��MA,�� >" ��
 ����  ��, P�R

��    �� =	�$ ��	, P�R � �&� I	"   L��	� ���	j� 

-Q,�  !	���� ��O� 9��� )050/0 > P ( P��	O) 1(.
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���� ������ � 

���� 1. �	
�� 
	�������	
�� ���� �� �� ������ ����� �
  !"# �� )33  =n ���� �' (���(  

  ���	������ ����  ������ ����   �����
	�  
 �����P  

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

�+���, -� (��� ) 70/0 ± 80/38 80/0 ± 60/38 01/0 ± 50/38 37/0 

-� (���) 10/3 ± 20/28 30/4 ± 80/27 40/2 ± 50/28 56/0 

�1% ($!23�"4) 10/3 ± 00/81 40/2 ± 00/82 30/3 ± 00/80 61/0 

�5 �����) (!��  10/3 ± 00/163 10/3 ± 00/164 40/3 ± 00/163 76/0 

6�7 8�� �39 (�:"5�) 70/7 ± 70/46 30/10 ± 50/47 70/11 ± 60/51 14/0 

�; 8�� �39 �<, (�:"5�) 40/30 ± 90/107 70/30 ± 20/105 00/23 ± 90/106 93/0  

���j�  >�� �DI" �-Q, L��� ��@� ��� )050/0 > P.(  

  

��>  L��� I" ���	,   �I	Q��V, ��    ��	: ��	;� �	S�

"����&� � �����"���     �Y	A
 ����	W �wj-	� !$�"

IO�� 9 8�  �������b9 � ����k���  ��	,� �� �	D9 

,) �A�%,���8 �H�I �� �7%� IA+��b�  =	@
 ��  
�	o�� 

��&�� ��)9     
�	o�� �� �	Q� IA	+��b� �(=�$ !%�

�� 	&��� 5 
�� I	[  �	Q� ��  
�	o��  	�� 	&���   � =	@
  

�o� �� �Q��8 ����� � I� ���� ��� �� wk"����e9 � 

�Q� �� ���� I� �����e9 �D 10 
��I[ �� ��  !$�	" 

			-Q, ���			j�����9 �			;� L�D�			;, )050/0 > P (  

�O)� P�2  �3 .(  
  

���� 2.  �#	�� +�, ���	
�� ���� �� �� )33  =n ���� �' (���(  

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

  SBP RR HR SBP  RR  HR  SBP  RR  HR  
Tb  0/10 ± 0/109  5/1 ± 75/15  5/13 ± 4/88  3/9 ± 2/109  3/1 ± 3/15  06/8 ± 8/86  5/14 ± 4/109  5/1 ± 9/15  5/13 ± 5/89  

1T  4/10 ± 3/134  01/0 ± 5/17  5/12 ± 4/104  5/11 ± 7/132  0/1 ± 2/17  2/16 ± 2/105  0/14 ± 4/135  0/1 ± 8/17  0/19 ± 3/105  

2T  6/17 ±0/122  01/0 ± 6/17  5/18 ± 0/101  8/14 ± 0/120  0/1 ± 3/17  6/18 ± 0/99  0/17 ± 5/127  0/1 ± 0/18  8/17 ± 0/101  

3T  0/19 ± 0/104  2/1 ± 5/17  6/22 ± 0/98  3/1 ± 0/107  1/1 ± 2/17  8/22 ± 0/102  0/22 ± 1/109  1/1 ± 7/17  9/27 ± 0/97  

4T  9/15 ± 6/111  2/1 ± 2/17  4/19 ± 0/96  6/13 ± 0/112  1/1 ± 1/17  7/22 ± 0/100  5/14 ± 0/113  3/1 ± 4/17  0/20 ± 0/97  

5T  6/13 ± 0/109  3/1 ± 1/17  4/17 ± 0/98  0/14 ± 0/113  9/0 ± 7/16  4/16 ± 0/102  1/31 ± 6/110  3/1 ± 4/17  1/19 ± 0/98  

0T  5/15 ± 9/111  4/1 ± 6/16  0/16 ± 0/87  7/12 ± 7/109  8/0 ± 2/16  6/14 ± 0/85  1/1 ± 8/16  9/11 ± 6/116  8/13 ± 1/86  

10T  9/14 ± 0/113  3/1 ± 5/16  3/17 ± 0/14  3/11 ± 0/111  8/0 ± 2/16  0/15 ± 0/82  9/0 ± 3/16  6/11 ± 2/115  8/12 ± 1/84  

20T  4/16 ± 0/112  3/1 ± 5/16  5/15 ± 7/82  2/11 ± 8/111  9/0 ± 3/16  5/15 ± 6/80  9/0 ± 5/16  0/12 ± 7/114  9/12 ± 6/83  

30T  0/13 ± 1/116  3/1 ± 5/16  9/16 ± 0/81  6/10 ± 7/113  8/0 ± 4/16  8/14 ± 3/79  8/0 ± 4/16  6/12 ± 1/117  3/12 ± 2/82  

40T  1/13 ± 1/117  2/1 ± 4/16  4/16 ± 4/80  5/13 ± 0/117  8/0 ± 3/16  8/15 ± 0/80  8/0 ± 4/16  1/11 ± 2/118  2/12 ± 3/83  

50T  8/14 ± 0/117  0/1 ± 3/16  7/15 ± 7/78  5/11 ± 2/119  0/1 ± 4/16  7/14 ± 2/79  9/0 ± 5/16  5/10 ± 2/119  7/12 ± 3/81  

60T  1/14 ± 3/118  0/1 ± 2/16  3/16 ± 2/78  0/11 ± 2/118  9/0 ± 3/16  0/15 ± 6/80  8/0 ± 4/16  7/10 ± 4/119  9/14 ± 1/83  
HR: Heart rate; RR: Respiratory rate; SBP: Systolic blood pressure 

L��� ��, ���+ I� �D�>�M  �L�� ���� ���Q, 5��K�� ��� d�-Q, ���j� L��� I" >�� ��,� z�D �� !���� ��O� ��� )050/0 > P.(  

=�$ >�� � =@
� :Tb 7%� �� I��H ��8�,d 1T: �� 
�o�� �� =@
 IA+��b� (=�$ !%� 9��) �&�d 2:T �� 
�o�� �� �Q� IA+��b� �&�d 3T: 5  
�o�� �� �Q� I[�
�

�� �&�d 4T :=@
 ���� 8��o� ��d 5T: �Q� ���� 8��o� ��   

9���e�� ��� 0:T 9���e�� I� ���� ��� ��d 10T :10 9���e�� I� ���� �� �Q� I[�
� d20T: 20 9���e�� I� ���� �� �Q� I[�
� d30T: 30  I� ���� �� �Q� I[�
�

9���e�� d40T: 40 9���e�� I� ���� �� �Q� I[�
�d 50T :50  �� �Q� I[�
�9���e�� I� ���� d60T: 60 9���e�� I� ���� �� �Q� I[�
�  
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���� 3. ���� ( �-�"� � (�.�� 
���� ���	
�� ���� �� �� )33  =n ���� �' (���(  

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

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

Tb  3/0 ± 8/36 8/0 ± 1/36 3/0 ± 7/36 6/30 ± 0/36 2/0 ± 8/36 5/0 ± 2/36 

1T  5/0 ± 4/36 0/1 ± 6/35 4/0 ± 5/36 7/0 ± 0/36 4/0 ± 6/36 8/0 ± 8/35 

2T  5/0 ± 4/36 9/0 ± 9/35 4/0 ± 5/36 8/0 ± 0/36 4/0 ± 6/36 8/0 ± 0/36 

3T  5/0 ± 3/36 8/0 ± 8/35 4/0 ± 4/36 8/0 ± 9/35 4/0 ± 5/36 8/0 ± 9/35 

4T  5/0 ± 3/36 9/0 ± 7/35 4/0 ± 3/36 8/0 ± 8/35 4/0 ± 3/36 8/0 ± 8/35 

5T  4/0 ± 3/36 9/0 ± 7/35 3/0 ± 2/36 7/0 ± 0/36 4/0 ± 3/36 7/0 ± 7/35 

0T  6/0 ± 9/35 7/0 ± 0/35 5/0 ± 8/35 6/0 ± 2/35 5/0 ± 8/35 7/0 ± 1/35 

10T  6/0 ± 8/35 7/0 ± 1/35 5/0 ± 8/35 6/0 ± 1/35 5/0 ± 8/35 7/0 ± 1/35 

20T  8/0 ± 9/35 6/0 ± 2/35 5/0 ± 8/35 6/0 ± 1/35 5/0 ± 8/35 6/0 ± 2/35 

30T  6/0 ± 9/35 6/0 ± 2/35 5/0 ± 8/35 6/0 ± 1/35 4/0 ± 7/35  6/0 ± 2/35 

40T  6/0 ± 8/35 6/0 ± 3/35 5/0 ± 8/35 6/0 ± 2/35 5/0 ± 8/35 7/0 ± 2/35 

50T  5/0 ± 7/35 7/0 ± 2/35 5/0 ± 8/35 7/0 ± 2/35 5/0 ± 8/35 6/0 ± 3/35 

60T  6/0 ± 8/35 7/0 ± 2/35 5/0 ± 8/35 7/0 ± 3/35 6/0 ± 9/35 6/0 ± 2/35 

L��� ��, ���+ I� �D�>�M  �L�� ���� ���Q, 5��K�� ��� d I" >�� ��,� z�D ���-Q, ���j� L��� !���� ��O� ��� )050/0 > P.(  

=�$ >�� � =@
� :Tb 7%� �� I��H ��8�,d 1T: �� 
�o�� �� =@
 IA+��b� (=�$ !%� 9��) �&�d 2:T �� 
�o�� �� �Q� IA+��b� �&�d 3T: 5  
�o�� �� �Q� I[�
�

�� �&�d 4T :���� 8��o� �� =@
d 5T: �Q� ���� 8��o� ��   

9���e�� ��� 0:T 9���e�� I� ���� ��� ��d 10T :10 9���e�� I� ���� �� �Q� I[�
� d20T: 20 9���e�� I� ���� �� �Q� I[�
� d30T: 30  I� ���� �� �Q� I[�
�

9���e�� d40T: 40 9���e�� I� ���� �� �Q� I[�
�d 50T :50 9���e�� I� ���� �� �Q� I[�
� d60T: 60 9���e�� I� ���� �� �Q� I[�
�  

  

 �� >��, �S� �� L��� I" 	���8  ���	:  ���	� � � 

xV" {�A� &��  ���	j�  	-Q,����9  L�D�	;,   �	;�

)050/0 > P.(  

L�		�� 9 ��		,� �� ��� �		D L��		� I		" �� ��		Q�, 9

���j� � �� I&��[,  ���,� z�D �� �D�-Q,  ��� �	���@� 

)050/0 > P( P��O) 4(.  

  

���� 4. ��
0 ( ��� ���	
�� ���� �� �� �� (��	1�� )33  =n ���� �' (���(  

�	��  ���	������ ����  ������ ����   �����
	�   �����P  

0T 75/0 ± 25/1  0 ± 00/1 50/0 ± 15/1 15/0 

10T 62/0 ± 15/1 0 ± 00/1 72/0 ± 18/1 34/0 

20T 64/0 ± 31/1 28/0 ± 08/1 47/0 ± 18/1 17/0 

30T 83/0 ± 37/1 53/0 ± 20/1 72/0 ± 27/1 62/0 

40T 60/0 ± 21/1 84/0 ± 35/1 52/0 ± 27/1 71/0 

50T 67/0 ± 25/1 84/0 ± 35/1 83/0 ± 51/1 39/0 

60T 42/0 ± 12/1 44/0 ± 14/1  63/0 ± 30/1 38/0  

L��� ��, ���+ I� �D�>�M  �L�� ���� ���Q, 5��K�� ��� d��� I" >�� ��,� z�D �� L�-Q, ���j� !���� ��O� ��� )050/0 > P.(  

0:T 9���e�� I� ���� ��� ��d 10T :10 9���e�� I� ���� �� �Q� I[�
� d20T: 20 9���e�� I� ���� �� �Q� I[�
� d30T: 30 �Q� I[�
� 9���e�� I� ���� �� d40T: 40 

9���e�� I� ���� �� �Q� I[�
�d 50T :50 9���e�� I� ���� �� �Q� I[�
� d60T: 60 9���e�� I� ���� �� �Q� I[�
�  
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���� 5. ��
0 ( 3�4 ���	
�� ���� �� �� )33  =n ���� �' (���(  

�	��  ���	������ ����  ������ ����   �����
	�   �����P  

Tb  03/0 ± 17/0 0 ± 0 0 ± 0 36/0 

1T 06/0 ± 24/0 0 ± 0 0 ± 0 13/0 

2T 06/0 ± 24/0 0 ± 0 0 ± 0 13/0 

3T 06/0 ± 24/0 0 ± 0 0 ± 0 13/0 

4T 03/0 ± 17/0 0 ± 0 0 ± 0 36/0 

5T 03/0 ± 17/0 0 ± 0 0 ± 0 36/0 

0T 28/0 ± 77/0 0 ± 0 45/0 ± 93/0 *03/0 

10T 09/0 ± 30/0 0 ± 0 30/0 ± 72/0 *02/0 

20T 18/0 ± 64/0 0 ± 0 30/0 ± 72/0 *04/0 

30T 12/0 ± 42/0 08/0 ± 28/0 12/0 ± 33/0 89/0 

40T 17/0 ± 21/0 05/0 ± 23/0 31/0 ± 59/0 13/0 

50T 18/0 ± 92/0 05/0 ± 23/0 28/0 ± 58/0 37/0 

60T 0 ± 0 02/0 ± 17/0 15/0 ± 56/0 16/0 

L��� ��, ���+ I� �D�>�M  �L�� ���� ���Q, 5��K�� ��� d �� I" ��,� 9���e�� P�����j� L��� I" >�� �D �-Q,  ���) �����050/0 < P.(  

=�$ >�� � =@
� :Tb 7%� �� I��H ��8�,d 1T: �� 
�o�� �� =@
 IA+��b� (=�$ !%� 9��) �&�d 2:T �� 
�o�� �� �Q� IA+��b� �&�d 3T: 5  
�o�� �� �Q� I[�
�

�� �&�d 4T :���� 8��o� �� =@
d 5T: �Q� ���� 8��o� ��   

9���e�� ��� 0:T 9���e�� I� ���� ��� ��d 10T :10 9���e�� I� ���� �� �Q� I[�
� d20T: 20 9���e�� I� ���� �� �Q� I[�
� d30T: 30  I� ���� �� �Q� I[�
�

9���e�� d40T: 40 9���e�� I� ���� �� �Q� I[�
�d 50T :50 9���e�� I� ���� �� �Q� I[�
� d60T: 60 9���e�� I� ���� �� �Q� I[�
�  

  

,���M�> L��� 9 I�D �� ��� 9 ��,� �D],���8 �H�I �� 

�7%� IA+��b� =@
 ��  
�	o��  	�� 	&�� ��)9   !	%�

 �(=�$� 
�o�� �� �Q� IA+��b��&��� 5 
��I[  �	Q� �� 


�o�� ��&���    �	o� �� �	Q� � =	@
�8 �����  wk	"  ��

� I� ���� �������e9 � I� ���� �� �Q� �����e9   �	D

10 
��I[ �� �� !$�"[    �	� I	&��[, L��	� I" >��  �

 �� ����� P��O5 !"� L�, .  

 L��		� �� =		�$ �� �		Q� ��		� ��		� � ���		� ��8		�,

!�����  L�	--� 9  � >��	��H     �	� I	&��[, �� �����	�,�8��

 L����D�� ��� ���� ��, I��L��� >�M 9    Y	���� I	� ��	� 

03/0� 27/0  �15/0 �� I@"�K,  L��	� >�� ���j� �   �	D

�		-Q,  ��		� ���)005/0  =P.(   ��		Q�� ���		Q� � ��8		�,

    ��	� P�	�-� !	EO >��	��H !�����    !	����� L��	� ��

L�--� 9 � >����H �� ������,�8��   L��	� �� I&��[, �D�	� 

���j� � ��� ����  �D�-Q, ��� ���) ��006/0  =P(.  

@��O F���$ �S� �� L��� I" ���    !	��) �	D����

 !�� ���: ��;�����W 
A"�H� �Y��� &j-���   h�	E�

 (i��j�"� ����j��D -Q,�) ��@� ���050/0 > P.(  

  

)�*  

  I		&��[, !		EO I		Q��V, >		�� 9 		�n ��X �		���b����H

   �	Q� ��	� �� 9��M;�H �� 9���� >����H � �����,�8��

�� !K� ���e�� >;e" >���8" =�$ ��   P�-��k	"� �&�

  �	"��� >	�� �� =+�� ����� a@R I� �� 
�o���   ��8	�,

 L��	� �� =�$ �� �Q� ��� ��� � ����  9�	D   !	�����

L�--� 9 � >����H  L��� �� I&��[, �� ������,�8���D�� 

� ����L��� >�M���, .�� 9  Y	���� I� ��� 03/0� 15/0 � 

27/0 �� I@"�K,.  
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     >��	��H !	����� ��	Q�� ���	Q� � ��8�, >�-C�D

 !		����� L��		� �� =		�$ �� �		Q� ��		� ��		,�� !		EO

L�--� 9  � >��	��H      L��	� �	� I	&��[, �� �����	�,�8��

�D�� ���j� � ��� ���� �-Q, �D ���� ����.  

 �� �Q� ���  ���  ���Q	W� I	� =�$   !	"� L�	-D�� 

�4�&�� 5�6, 7��8�� I� �o-, )600-100  �	+���( 

���� 7��8�� ��@A
 L� ����� 7��8��  �>��	� ��&�� 9� 

>�,  P�e��� 7��8��  �`��	� �� 9�D    ��	;� 7��8	��

�I�o�O =:��     =:��	� � ?	;f =	:�� ��;� 7��8��

�, �@A
 � ��: ��;� <-�������, �� ��� )18 �3(   I	�

� � Z��, ������� \$��n  �� Z��	, ��:�� �� ��:
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Comparing the Efficacy of Prophylactic Intravenous Dexamethasone and 

Pethidine on Postoperative Shivering in Elective Cesarean Section Under 

Spinal Anaesthesia 
 

Mitra Jabalameli MD1, Armina Radmanesh2 

 
Abstract 
Background: Postoperative shivering is an important complication following spinal anaesthesia. It is 
interferes with monitoring devices distressing to the patient and increases oxygen consumption. The 
aim of this study was to compare the effectiveness of pethidine and dexamethasone in the prevention 
of postoperative shivering after spinal anesthesia for caesarean section.  

Methods: In this prospective, randomized, double-blind study, 99 obstetric patients with ASA I–II 
(American Society of Anesthesiologists) undergoing elective caesarean section under spinal 
anaesthesia were randomly allocated to one of three equal groups: Group D received 0.15 mg/kg 
dexamethasone, Group P received 0.5 mg/kg pethidine and Group C (control) received normal saline. 
The drugs were given intravenously immediately after delivery of the infant with recording of axillary 
and core temperature and vital signs in several time intraoperative and every 10 minutes in recovery 
room. The incidence and intensity of shivering, number of patients received pethidine, sensory level, 
pain (in visual analogue scale), and side effects (hypotension, hypertension, tachycardia, bradycardia, 
sedation, nausea and vomiting) were also recorded. 

Findings: Incidence and intensity of shivering were reduced in groups P and D compared to group C 
(P < 0.05). The means of shivering score were 0.03, 0.15 and 0.27 in groups P, D and C, respectively. 
Receiving pethidine to control shivering after the surgery was significantly lower in groups P and D 
compared to group C (P < 0.05). There were no significant differences in vital signs, axillary and core 
temperature, sensory level and side effects among all groups. 

Conclusion: The prophylactic use of 0.15 mg/kg dexamethasone is effective for shivering prophylaxis 
in women undergoing cesarean section under spinal anaesthesia. 
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