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 ����@E/F 2/14 ± 6/61 (���D   uI;��=� ���� �)���

7F��  ��� 0 	��)86/0  =P .( >)�2A2
χ   ��� ��� >��0

 ���0���� ����2)
 uI;��=� ����@ �� �.��� ���.0 s7���

7F��  ��� 0 	��)82/0  =P.( 

>)���2A Student-t   ������ >����2 	� ���� ��� >����0

   K���E
 ���@ �� �.� 6.*);�.D >)= 	��� �.a0�.�

7F�� >��2 	� ��� ��� 0 	��   	���� �.a0�.� 8 F� 8�9

 ��@ 	� �*);�.D >)=M/F/K   �7F� 	)�v ��� � 8	�

 ;�����.��)�����) .05/0 < P.( +9 >)�����2A �.����7{  

Repeated measures ANOVA    �.a0��.� ��� >���0

 ����@ 	� �*);���.D >)��= 	�����E/F >����2 	�  8���9

7F� K��E
 ~?;P��  ��� 0 8	��)73/0  =P( ' ��� 	�

 ��@M/F/K  	�  ���� >���2   K���E
 ��9    >)�= 	���O

�*);�.D 7F�� �	�  �)�)001/0 < P ()(� �1.(  

 >)���2AStudent-t ������ >����2 	� ���� ��� >����0' 

     K���E
 ���@ �� �.�� �*);�D��� >)= 	��� �.a0�.�

7F�� >��2 	� ��� ��� 0 	��   	���� �.a0�.� 8 F� 8�9

 ��@ 	� �*);D��� >)=M/F/K   �7F� 	)�v ���  8	��

 �)����� ;�����.� )05/0 < P .(  >)�����2A �.����7{+9  

Repeated measures ANOVA    �.a0��.� ��� >���0

 >)= 	���>��2 	� �*);D���     ���@ 	� ~�?;P� 8��9

E/F 7F� K��E
� ��� 0 8	�� )15/0  =P( �*�� 	� '
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 ���� ����@ 	�M/F/K ����� ��7F� K����E
�  8	�� �)���  

)04/0  =P( ) (� �2.(  

 >)�2A `�D� �Student-t  �.� B?O >��k �.a0�.�

>��2 2� 6� l.9 	� ��@ �� 7F� K��E
 �9� ��� 0 	�� .

  >)���2A `���D� ���Repeated measures ANOVA 

 K��E
>��2 	� B?O >��k �.a0�.�   	� ~�?;P� 8�9

 ��@E/F �7F�   �)�10 	��)24/0  =P ( 	� ��*�   ���@

M/F/K 7F�� �� �)� 	)03/0  =P) ( (� �3.(  

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

�	��  
 ����M/F/K   ����E/F  

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

�'�� 6/140 2/20 4/144 1/21 470/0 

�+,-�  .5 3/152 1/22 4/141 3/21 040/0 

�+,-�  .10 2/157 8/26 7/138 2/20 003/0 

�+,-�  .15 9/154 3/23 18/137 1/17 001/0 < 

�+,-�  .20 2/155 5/19 9/139 7/17 002/0 

.�$��'� 5/156 1/19 6/140 3/20 001/0 

M/F/K :3U�2� .� - G.0�;7� - �.��;�� E/F :�� .�)
�- G.0�;7� 

  
 ����2 .�	
�� �  ����	���
# ��� ���� ������)����  � ���( ��" �# �� $ �# �# %��& ��'  

�	��  
 ����M/F/K   ����E/F  

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

�'�� 9/80 1/11 8/82 2/13 54/0 

�+,-�  .5 9/85 6/9 9/78 9/12 01/0 

�+,-�  .10 8/87 10 2/76 3/8 001/0 <  

�+,-�  .15 88 1/10 9/75 10 001/0 < 

�+,-�  .20 9/84 1/8 8/78 3/13 03/0 

.�$��'� 2/85 1/9 9/79 4/12 05/0 

M/F/K :3U�2� .�- G.0�;7�- �.��;�� E/F :�� .�)
�- G.0�;7�  

  
 ����3 .�	
�� �  *�+ ��, - ������)���+# �# #.�/0 (��" �# �� $ �# �# %��& ��'  

�	��  
 ����M/F/K   ����E/F  

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

�'�� 5/73 5/10 8/74 4/14 6/0 

�+,-�  .5 2/71 9/12 3/72 65/13 7/0 

�+,-�  .10 5/75 6/12 1/71 6/12 2/0 

�+,-�  .15 5/75 6/12 7/71 3/12 2/0 

�+,-�  .20 9/74 9/12 1/73 4/13 5/0 

.�$��'� 2/77 9/13 8/73 2/13 3/0 

M/F/K :3U�2� .�- G.0�;7�- �.��;�� E/F :�� .�)
�- G.0�;7�  
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 ����4 .�	
�� � ��" �# �2�	3. 4�56. �7�# ������ �� $ �# �# %��& ��'  

�	��  
 ����M/F/K   ����E/F  

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

�'�� 4/98  9/1 3/98 5/1 7/0 

�+,-�  .5 5/97  1/3 1/98 4/1 3/0 

�+,-�  .10 5/98 5/1 8/98 1/1 5/0 

�+,-�  .15 4/98 5/1 7/98 2/1 4/0 

�+,-�  .20 1/98 6/1 8/98 1/1 1/0 

.�$��'� 2/97 8/1 7/98 1/1  001/0 

M/F/K :3U�2� .�- G.0�;7�- �.��;�� E/F :�� .�)
�- G.0�;7�  

  

    T�1v 8	�����	 	� >�.���� g�1��  _	� �.a0�.�

 >)���2AStudent-t  ����@ 	�E/F  ����@ 2� ;���.� 

M/F/K �)��� )001/0 < P( '���.\� 	� ����� 8 >����2  ���9

��7F� uI;��=� ����@ �� �.��� �.a0���.�� ����� 0 	�� .

 >)���2A �.��7{+9Repeated measures ANOVA 

  ���@ 	� >�.��� g�1��  _	� �.a0�.� ��� >��0E/F 

>����2 	� ��7F� K����E
 ~��?;P� 8���9� ����� 0 8	��   

)52/0  =P( ' ��@ 	� �*�M/F/K  8	����	 >��2 	�

� ��\.O 8 5 �.a0�.�    >�.���� g�1���  _	�   	)�v ���

7F�� 	��8   >���2 ���D 2� ;+�    �)�� ��9)045/0  =P (

��* �.\� 	� 8 >��2 7F� K��E
 �9�  �)10 	��) (� �4.(  

	� Q���� 8 7+;����k	 >����.�  �	)��� ����@ ��

7F� uI;=� �D	�� 	�� ��� 0 )89/0  =P(.  w0 2�

      ���@ �� �.�� �
���E
 l.�9 ��.0 	�+.� 8 7+;��k	

��� 0 �)�� . 

 2� 6�� l.9 	� b�E;D� � g)-
 �.7{+9   >�	��+.�

� ����;E.0 H���E
� ����@ ��  K ��� �	)��� 	� ���4.;0 	�

 b�E;D� K�F�� �� F
 �  .���)?�);� 2�� �� F
 'g)-


��� 0 �)�� ��@ �� �.� �
��E
 l.9 .  

 >��.� �.a0�.�3�	A ��P�    ���@ 	� ����� >���2 	� 

M/F/K  ������81/1 � 	� �����@ E/F 78/1 �)����  �

   ���	� ��� >�	��+.� ��S�� 8   2� ��)�?<�3�	A   ���P�  

)2 �� 3 ( 7;��� �D� ���� �v 	� .   >���.� �.a0��.�

3�	A ��P� 	�  	� 8	�����	   ���@M/F/K 1/2 � 	� 

 ��@E/F 2 �)� 7F� K��E
 ��� ��� 0 	�� . ��   ����

`�D� 3�	A >��.�    2� 6�� l.�9 	� ��@ �� �.� ��P�

>��2 7F� K��E
 �9� �D� �;�� 0 	�� . 

2�� 3�	A MP� 	� ���k� 6   �E0)7/18   �_	� (2� 

>�	���+.�  ����@M/F/K � 8  ��E0)8/21  ��_	�( 2� 

>�	�+.� ��@ E/F 2�.0  � .  �� �F
 �.a0�.� g)+4� 	�

2�� ���k� ).
� D 8 	� 2�.0 �	)� �� �.0 ��@  K��E


7F�� ��� 0 	�� )7/0  =P .( 

�� F
 �.a0�.�  ��@ 	� G+, �.� ���M/F/K 

56/0 � 	�  ����@E/F 53/0  �� �.��� K����E
 � �)���

7F� ��@� �)10 	�� )9/0  =P .(  

     ���@ 	� 8	�����	 	� > �0�� >���2 K � �.a0�.�

E/F 9/6 ± 1/14  �� �)� �\.O�7F� 	)v ���   2� �;+� 	��

 ��@M/F/K �� 1/6 ± 2/34  �\.O� �)�)001/0 < P.(  

  

���  

 ���	)w7� �� �F*�<� ����\� 8 �� 5�	   '���P� 3�	A

�� ��� 3U�2� .� B.�
 /G.0�;7�/    K	)�_ ��� �.���;�
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� 2�� 6��
 � �� ��.�)
� >)���2)E0� 8��a��  `)��*)�

� G.0�;7�  � 6�.��7��)+9 K�..h
 �D	�  � R	�)�, 

�� 6.+;�.D 	�VA � 5�	  >��.�� Q�� 8 7+;��k	 

� 	�+.�    8	�����		� > �0�� >���2 K �  ��  8�	64 

   ������	�
�� �������  ���� 0�� 	����+.� 5�	 �����

Phacoemulsification    �7�D �.a0��.� ��9/61   (��D

 � 3�40�.  

;��� `�D��� �D� �� 8�9 2� � �A    	� ��F*�<� ����

���� >��2'    >)�= 	���� '�*);�.D >)= 	��� �.a0�.�

 K����E
 ����@ �� �.��� B��?O >����k � �*);���.D���

7F�� ��� 0 	��' >��2 	� ���  	��� �.a0�.� 8 F� 8�9

    ���@ 	� �*);��.D��� >)�= 	��� � �*);�.D >)=

M/F/K 7F� 	)v ��� �)� ;�.� 8	�� .  	���� ��I, ��

    ���k � �*);��.D��� >)�= 	���� '�*);�.D >)= >

	� B?O >��2 �v   ~�?;P� 8��9 )  'E�_5 '10 '15  �

20 �\.O� � 8	����	 	� (	�   �����	� ���@  � �77� 8 

��..h
 �� ��.�)
� ��7F�� ������ 0 8	�  g)��+4�	� �

K�0�D)0 6.��7��)+9 �	�)� 	�    �� �.�)
� 2� ���E;�D�

  	)�v ��� G.0�;7� �    �)�� �;+� 8.a+���. 	�   ���D

 3���40� K���F*�<�  ���F*�<� ���?+� 2� � ���  8Choi � 

>�	������+9 )6( 'Vinson  �Bradbury )17( � Di � 

�D� � � G_�� ����� z��;0 �.0 >�	��+9 )18(. 

 �F*�<� ���	�sat2O 	� ���� �� 	� 8	����	 ��@ 

E/F 	)v �� 7F��  
U��� 8	�� 2�  ���@ M/F/K  �)�� .

sat2O  2� ;+�90  _	�  	� n�\�    >�	��+.� 2��E0 ��

��@ M/F/K 	� � ��� N	 2� 6� l.9   ���@ >�	�+.�

E/F �� 0 N	. 	� �F*�<�   ��� 8�Vinson  �Bradbury 

 � �����E� ���D	� ���-�  	� �� ��.�)
� R	�)��, 

3�	A �������P� �����D���   	� ��������� 8������9  

134 	���+.� 6  ���
93  M9���� ���.0  ��0��� 3���40� �*���D

 	� 8.a+��sat2O �2�  F    N	 �� �.�)
� �����	�

�� 0) .17 ( 

 >����.�    K����E
 ����@ �� 	� Q���� �����k	

7F�� ��� 0 8	�� .�.0 >�	�+.�  	��-i� �a+9   ����k	

 7;������ .	� ����F*�<� 8 Vinson  �Bradbury  ����.0

����	� 8 	� �����k	2� ��U����  ���/
 ���� �0�	���+.�

3�	A ��P�   	��O �� �.�)
� ��     �� 5	���@  �7;�@. 

)17(. �F*�<� 	� 8    ���@	� >�	��+.� ����k	 �� �?1O 

E/F  ��@ �� �1�0 9��  �� �)� ;+� ���    ���  �0�)


���k	�, ���?,  	���� 8���92�� T���	�
 �.��� �	� 8

 ��� ��)� �� .�)
� `)*)� )19(.  

   K����E
 ����@ �� 	� G�+, �.��� ����� �� �F


��7F�� � ����� 0 8	�� 	� `)��0)?�).� 2� 6��� l.��9 

�� >�	���+.� �� ��0 N	 ����@ .	� ���F*�<� 8 Yates � 

    ��D	� ��-� ��� >�	��+9   ��� n1
�� `)�0)?�).� 

3�	A  ��P���� �� .�)
  �� 8�	 50000  	��+.�   3��40�

	� �?=� 
 �*� ��� N	 ����	)v �� `)0)?�).� ' � 

���D�� 8    ����0 ����4�� G��+,)20 .( 2���� 3 ��, 

	� `)0)?�).� �F*�<� 8 �� ��   � �)�/0 G�.*� ��  0�)
 

    ��� >)��2)E0� ��7F� �� �.�)
�2� ���E;D�2��   �,�D  

10   > �� >2� 3@)?.� � 3@��.�	�    ' ���� ��\.O�

�F*�<� 	� �� �� 8 �� �?1O'  �� .�)
� `)*)� ��)4


 �)� � � `)0)?�).� 2�� [,�� 8�	�)� 	�)19(.  

� ;��� `�D��    >���.� ��F*�<� ��� 8�93�	A  ���P� 

>��2 2� 6� l.9 	� ��@ �� �.� 7F� K��E
 �9� 	��8 

�D� �;�� 0. �F*�<� 	� 8 Hunt �   ��.0 >�	���+9   ���

����\� �-� 8 3�	A ��P� � 3U�2� .�   	� �� �.�)
�

45   7�2�.0 	�+.�3�	A ��  M�P�   ��� ��-�  	� 82� �0� 

    �a;���� ��� � G�_�E� �a;�	 >�)P;�D�     �7?� 8��9

 �.E.� '��@ K	)_3�	A  ��P�    �� �9 ��� 8����
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 � 5	��@ �	�� )21(. 

� g)-
 	� b�E;D� 2� 6� l.9  �� >�	��+.�   ���@

�� ���0 N	 ����F*�<� �	)���� .	� ����F*�<�  8Vinson  �

Bradbury ���.0   	� n��\� b�E;��D�5 ��E0 ) �� ���  

4  _	� (2� 134 	�+.� ����	� � 77� 8   N	 �� �.�)
�

��� )17 .( 

	�     	� > �0�� >���2 K �� ��F*�<� ���   8	�����	

��@	� E/F 	)v �� 7F�� ���
)� 8	� 
 2�  ��@ 9�� 

�)� .�F*�<�  8Burton ����\� �-� �� >�	��+9 � 8 

  ��� 	� 3U�2� �.� � �� .�)
�     �0��� ��� �O 82� �0�

 � 3�40� )22(' �F*�<� 8 Di �  >�	���+9    ��-� ���

������\� 8 
� � 3U�2� ��.� ����P�.V 	� �� ��.�)
� 

D3�	Ĥ ��P�    ���@ K	)�_ (��Ev� )18('  ��F*�<�  8

Lee-Jayaram  ������\� ���� >�	����+9 � �.����;� 8- 

�� .�)
� �� 3U�2� .�-  G.0�;7� 	�3�	A  ���P�   (��+,�

 � 3�40� >���)� 6� �)
	� )8( � �F*�<� �.0 8   ��?1O

�� )19('  0��  .��
 �	 z��;0 ���.  

  

����� ���� 

   2� ���E;��D� ���� ��� >����0 ���F*�<� ����� g)��+4� 	�

�2� 0� �� G.0�;7� � �� .�)
�    � �.���;� � 3U�2� �.� 8

   �������	�
�� ��������� 	� G����.0�;7� 5�	 �������

Phacoemulsification ���D� V����.  �*���� 	� �����

�;D�)=�0 R	�), >��.� �� �D� � �1?O 8  � ���E7
 

 >����2 K ��� � 6��.��7��)+9 K���..h
 	� 8	������	

�	�)���    	)��v ���� G��.0�;7� � �� ��.�)
� 2� ���E;��D� 

�D� ;+� 8.a+��. 

���� /� ��)
 �� ���   �� �F
 �?+� 2� �)�)� 8�9

'�0)+0 ��     �� �.�)
� >)��2)E0� 5�	 >�)��  �� � '

    5�	 ���� ��� r.�� G�+, H�
� G7D� ���7�A 3 ,' 

     5�	 ��� ����	�
�� G�+,  �� 0�� >�	�+.� ���2 �� F


Phacoemulsification  ��F���   >�;��D	�+.� ��� � ��77�

	� r.� 9 2�	 �      8��\*� ��-� ����� ��_� �)10

 G���3�	A �-� ��P�   >)��2)E0� ���� 2�� �� > .D	

;�.� K�F*�<� �� 2�.0 '�� .�)
� �� `���� �)�.  
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Abstract 
Background: Etomidate has been used to induce anesthesia with minimum changes in hemodynamic 
profile in many surgeries. Nevertheless, its infusion for sedation during cataract surgery has been less 
evaluated.  

Methods: In a double blind clinical trial study, 64 patients candidate for cataract surgery under 
sedation were randomly assigned to receive eitheretomidate-fentanyl (E/F) or ketamine-midazolam-
fentanyl (K/M/F) combinations. Systolic and diastolic blood pressures, heart rate, oxygen saturation 
(SaO2), nausea and vomiting, movement frequency, sedation score, recovery duration, and patients' 
and surgeon's satisfaction were recorded during the surgeries. 

Findings: No statistically significant differences were observed in basic systolic and diastolic blood 
pressures and heart rate between the groups. But, mean systolic and diastolic blood pressures were 
significantly higher in K/M/F group during and after the surgery (P < 0.050). Systolic and diastolic 
blood pressures and heart rate did not have significant difference in E/F group (P > 0.050) during 
surgery but there was significant difference in K/M/F group (P < 0.050). SaO2 in recovery was 
significantly higher in E/F group (P < 0.001). Incidence of nausea, vomiting and movement episodes, 
sedation score, and patients' and surgeon's satisfaction were the same in both groups. Recovery 
duration was significantly less in E/F group (P < 0.001). 

Conclusion: Combination of etomidate and fentanyl for sedation could be as efficient and safe as 
ketamine, midazolam, and fentanyl combination in cataract surgery, with less hemodynamic profile 
changes and recovery time. 
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