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:����� 
� ��� �� �� ���� 
� ������� ���  �� !"#�$ � �� �%&$ '�()� *+, � ��� -�.) -�&�� /��&0 �1 �2��� 3�- 4�0 �56"71 4��� 8�"9� -�.) ��� � 

����: ;6< ��-�&�� /=�5"$� �/2� �1� ��9� �  3�- 42>�� ��-� /2., ?$� .��- A� 
� �BC�D1 4 �:�> �� E20 �#�F1 4 A�)-�1 ��GH  � I
��"6= �� 4�- J����K  -�.) 

��� � �*+, I�L90 ���� 
� ������ -= �>��� �1� ��,��� ?�� 4�0-�1�  4(K1 $- I�M,� ��2�.  

��� :�� �N � �BC�D1 4 ��1
�-�� ��9�C�� 60 -�&�� Q"+1 �� -�1�  4(K1 4�22,�� �1� ��,��� �� -�N �)=�R  �� �= �"$= 4 30 4�5, !�#F  2,2� .�� /��S �8�� 

I
��"6= ���-�� /=�= 2� � �� /��S I�= A�)-�1 T-(  2=�S .���-�&�� A�> U&V �>��� � A�9W&0 -= ��1
 �4-��X- 
� �Y, Z��� 4�0 ��1�9=�&0 �$-�� � 

�#�F1 2,2�. 

����� :�� A�L,��1 -�.) ��� 8�"�$ -= U+< U&V 
� -= �= /��S A�)-�1 � =I
��"6  �  ��;� 5/12 ± 6/120  �7/18 ± 8/126 �6�1 �"1 /��� ) =��560/0  =P�1� �(  -=

4  E�R1 
� 2B� ?V�$��-�= -�.) ��� -= �= A� �/��S  �  ��;� 2/13 ± 6/130  �2/16 ± 4/100 �6�1 �"1 /��� � 2)001/0 < P(. -= �N J21 �_ -= 4��S 

�4-��X- -�.) ��� � ����: ;6< ��-�&�� �= /��S ?)�-= /299� 4 A�)-�1 � I
��"6= EQ"�� �9B1 -�= �?��2, �1� -= J�V�$ 4-1 �a�< E�R1 
� 2B� EQ"�� -�.) 

��� 8�"#�$ � 8�"$�= �= -= /��S EQ"�� �9B1 -�= �� b=�= ��., �� 4-�N ?)�-= ��S299� �I
��"6= -�.) ��� A��_ 4�  29"��= .0�A�9W& EQ"�� �9B1  -= 4-�=

=�2B  ����: ;6< ��-�&�� �= /��S 2., /20�.1. 

����� :���� ���-�&� -=?)� /299� 4 I
��"6= =�&0 J�+G 
���1�9 c�6D1 � 4 =�� -�=-����b2, C�> -=� �:-�V �� 4 +,���  U��<����  -= ��-�&�� 2., /20�.1 �9� .

�A� �� �1 I
��"6= 
� ���   �����9V � 4�-�= 8�"9� /299� 4 -�.) ��� -= ;6< ����: � I�L90 ���� 
� ������ -= 8�&V� �>��� �1� ��,��� /=�5"$� =�&,.  

:����� ������ ,�����1� �� �I
��"6= A�)-�1  
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�� %()�� *+�, -.�� %� �#  �� /,�0  1 ���   �� �

+�+0 �() +��,# �,"� �0�2� ��'
�� �,"� 3)� ��� -#�,� �  4+ � 

���� 5$� ,� %� 56,+/ +���)�� � ��+�  �%� )� �,  7�,� �  � !�� �, 

5$� �/,�0  8 �  �� 9   + ���$�)1 .(�#  � �,  ��' ),�   �, 	 ), >�?

7�,�� �!�� �, ��!�2� -.�� %� �!�2� ��� ��?�@  4+ �  % A �# 

�B�� C�$�, �/,�0  %�D�EB �/,�0 ��� "F�  G� E�, �  C� $�, 

�� �##�9 8� ��9 #�! .  

�����,# �!�2� %'H� %� �I�� �,+J� �K�E� 4+�  �� ��  >�,+ � 

�!�2� � L��  �� J�,  �� !�2�  7�,� �  � M�'N� ,�  � �  + �,�� �# 

�,��$� #�O�,  + �A . % �  �,� ��  �C� P�  L� 2�  -+ ��A  �� �  �6� ��'), 

�Q�,�� +���� ����R� �S,�M'), 8�,"
, 	��) ����Q 3�6�  �� $'��� 

T(Q ��HM�� 8��A 	�9�� ��R� � �,�#,  8�," 
,  �B+ �  % 0�# � 

4�,�/ �+�    + ��,# C� U�# % � ,� )2(.  �� �W$�  L� 2�  -+ ��A  �� � 

��+��� 7�,�� %'),�B�� �, 5��! T(Q ��HM�� 8X� �Y����  �3 �6 

��&�/0 �1
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�) �)�X), �8���� �)�X), �-�O�/ 8��A  �� �
  ��� B  4� A�/ 

4Z[� �\ �#,�, � I�2� �  S,�M' ),  ] � �,  � /,�0    -,� $� % � ,�

 +��,#)3 .(��� ��, �, %� ��Y�� %� 56,+/ �+��)� 7�,�� ��, �   � �,

%A ��$�  + (� �,  � !�2� �,  _ Q�  ��� $� �  1 ����#�$�  �U )��� 

�,#��B�� �+!�� �, L�� ��� �#+('� ��W$� -#�M'), �,  8 � ��,# � 

�� �����,# -+���A � 7�,�� �# +(� �, �!�2� -#�M'), �� ##�9 � �, 

���0 �� %A `��B �, ��!�2� �� 1��a� �'H) 1��X$) � 8�,"
, 

bU� � ��B ���
 ��$� -,�$�  �	 ),  + ���  � U���  c� N�,  #� !  % A 

�,��$� �# 5��J� ��, �1��a�  56,+ /  d )�� ,�  %' !,#  +� !�� . ��+ � 

���Y�� �, L�� ��� �M�'N� 5P� e��"� �>��'��# �C���'�? C���$), � 

����+N�  � J��"�  5 P�  �
�� �  5 ��'�M�� �  � �W$� �  �f�A�+ � 

-#�M'), ��  #�!)4 .(  

#�'�>��� ��,#�� 	),  % A #���   H�A�  % �  5 B,#  C�� ) �   �� 

`��B H�A� ,� �, �Bc�� ���)� ��2� ��  + �A �  ��� � �, �,  3 0�� 

+�A �+! 	��) ,+��	 ��#"�- �i�� � ))���- ��#"� �  5 ! 

�+! 4Z[� K�&  � 3�6#�-�,� � j��� ��  #� !.  #�,� �  K� E� 

�,�  ���,#�# C�'�A � ����# ���
 ��B �?�� .����  �+ &��  ��k�� �� 

��#�� )Raynaud's disease (� ���  $'�   U�6�  	 ), .,  �� ��,#�   � %

��B� ,�O� �,�  GR0 L�,�9�� #�! � � %�#5 ����'��H ��U� C�, 

�, �+UA $�,�
� ��'H� ��  #�+/40 +&�# �� +!�� .$�,�
� �� ' H� 

�� K�E� �?�@� 4+� � ,"
,�8 �,+J� �K�E� ,"
,�8 �,+ ��   .+ �A

�+�� ,�� m���� %� ��,#� ��� �$)Z�� ��#� �� � .+!�� % $ �   �� � $�

 K�E� �, ]��1 A,��B +/,� �,+J��� 30-20 6#%J ,�� �� #�J��� 

�,��� K�E�� ��#�  �#�+/ 8-5 � 	��)� � .+!��%$ �  � $� �� �, 

�@�e �"��J� #�+/ 4/3 	��) 	), .�q, #�'�>�� �, -,� �"��e�   @� 

3 6#%J  %�)��Y�� 8��A 	��) ����Q 3�6 ��  + U��5  A� ��  #�� A� 

j�
 �i�� %�$/ ,� %� ���' ))��� (� D�6 K�E� �� ���  �� $(�� 

 �, ]�60-30 6#%J � I��!� ,�� >�? ���� .#�!� )�+   � q, `�, %�

A,��B -,� �, ���� K�E� ���� %'M� #�+/ �  >�# �"� � � � 	),  �e 

�)�_ ���+�� 7-2 6#%J �� +!�� C�@ .�q,  A,�� B -,� �, ��,#� 8-4 

�"� -,� �, �	��)�e �)�_ ���+� 3-1  	��)� �, -,� e��"�  >�,+ � 

���+� 1-5/0 	��) 	), .,��� ��, � �� %0�� %�  � H����  � q,  � �, 

��,# � �t�q �� �# C�'�A ���
 ��B #�/ � A��� #��A��  � �  + �,�� �# 

�,��$� 	a� 5$� ���'A��,�A +(� �, �!�2�  -#�M'),#�! .�, K�@ 

�k�#� 7�,�� �#��� "� �# K�E� ��, ��,#  -+�� ��  -+ ��   .	 ),

�� 7�,�� 3�\, 5��! #,���  #�� A��  u� �� )  )���- ��#  "� � 

��#"�-   �i���  8�� A  �� �
  ��� B  �	�� HA  �#�#� )  4?Z' B, 

!�,�9�� k'B��
,���� v�H/, ���9 � B" �� +!�� )5(.  

�
��� "� �, %�$0 ������,# 	), %A � %��Y�� 8��A  7�,� � 

]� �, 5$� +���� #�#� %� ��@ _��! �#  ��� $�  " A,��  ��� ��#  #�� � 

-#�M'), �,�6 �� #�9 .��, ��,#� -�Z� �� C�'�A �  �� H� #�#  �� $�� 

30�� ���� �+�� � 	
, ���
 ��B �# ��$�  " �  � �  ##� 9 )5 .(�# 

�  � C�  /� �# D�  EB I�  � ���,# #��  � -#�M'  ), +  (� �, 5  $� 

������,�A � %��Y�� 8� ��9 �, 7�,�� %'),�B�� KZ'B,  � Y�  #� 0� 

#�,# .�, ,�� ��� %(��i� � �Q�/ �� K+� �J��%H � qt�� 
���� �  >�� '��# 

�� ��� 4,�F� ���
 ��B � �bU� >�k�� `��B �, �  !�2� �#   /,�0� 

�,�A����� 	20 �������� "F�� %� >�O�, )�+.  
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��, �%(��i� 1� ��������A ����� #��  % A �#  C� )  �� � 92-1391 �# 

��')��$�  �,��"�,)v (��2M&, >�O�,  + ! . 	 ($0  #�� �  �% (��i� 

�,��$� Z'U� %� ����� �"F� �,+�+��A 5$� ������,�A %(0,�� -+��A 

%� ��, ��')��$� +�#��  .  

�����(� #��� %� �%(��i� 5��! Z'�, %� ����� �"F� 	a�  5 $� 

������,�A %� "0 %6�) ����� �  �" F�  >+ �  	 )�H/  % �  �>�� '��# 

	J
,�� #�
 �,�� 	A�! �# %(��i� � >+� Z'�, %� ��B ���
   �� � �#

����
�� �� CZ'B, �'�� �� �)� #�� .���W$� 4�
 ��$� 5U6 �, >�$�, 

%�B,+� %� �,��� ��(� `��B �, %(��i� �# �Y� %'
�9 +!.  

�O/ %��$� � #��� ��� %(��i� �� -#�M'), �, C���
 #�����  � O/ 

%��$� 	20 %H��J�  � �k��� �� � �� �#  � Y�  �'
� 9  xi )  �� �$@,   

95 � �,�� ����� 80 �+&�# ]����,�  4,� F�  �� �
  �� B  ] � �, 

5$� %A �# %(��i� � �2���� %�  �," � 1/1  #���� �  + ! �  �� �W$� 

56,+/ 4��M� ��(� �,# �� �# -��9 %A %�  �," � 8/0 �#  � Y�  % '
�9 

�+! %� #,+(� 30 �M� �# �� -��9 #����� +!.  

�# ��,  �%(��i�60 ��$�  �,+ �+��A  5 $�  ��� ���,�A  % � L�� 

yEN� �
#�E� %� �# -��9 30 -�M� �HJ� +�+�#�9.  

�,�� %�A � ��,��$� 	�"�� 5U6 5$� �, >�O�, +! �  �� $�  ] � 

�, 	
���# 8� ���,# %� j��, 5$� >,"�, +! � 	20  I�� !  � !�2� 

�,  5��'�
3  �>�9� �A/>�9����   >?��,+ �5  � ��   C� 
����� �>� 9   

2 ��� �>�9��A/>�9 ]) ����A,��� %� �,+J� 15/0 ��� >�9��A/>�9 

� �f�A�+� %� �,+J� 5/1 ���  >�9� �A/>�9  -#�M' ),  + ! . ��,+ 2k� 

�     !�2� �     � -#�M'     ), �,   �,"     � %     � C�     
�����   

100 >�9����/>�9��A/	��) #��.  

�# #��� _���  ���� ��#  -�Z �  � �  _�� �  % k�  -+ ��,#  % A  � �$� 

1  ����"�, � �  k��� 4�  'A? �#�  � �# 4��  & ���  � 3  H/ �  � 

5$(�,��')# ���� ��B �"�� �A �� C���� ���) C#�(� 3  � �,��  � O/ 

��B �"�� � ��B �"�� #���  � �  � O/  C#� (�  �,� U0 ��  .+ !  _�� � 

�1����# �, I�� ��+) ����A 5 +&�# %� �,"� 5 ���  � '�/ >�9� �A 
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�� ���� �� � �� ���  !��"  ��
���# ���� ���	
�� ���� # ��$
% & 

� �,�#, �,��$� �� �O/ C#�(� �,�#, �,  I� �  +f���' H��A  1 ����"�, 

�,�U0 +! .�,"� _��� �, 	)# %'
� � �\ v�Ha� "� �# #���   � �

��$� �� -#�M'), +f���'H��A �, 1����"�, �,�U0 +!.  

��B ���
 8��A �,��$� �� 5�
 ���
, � �#,�� �#��A ��  ���� �, 

� ��B ���
 8�,"
, �A�� � �#��A �� C���'�? �,�U0 +! .  

�,�� �,��$� -��9 �C�, 60 ��� >�9 D�6 >��'��# 5U6 �,  �� J�, 

�  !�2� "��  O� +  ! � �# -��  9 �>�# �
��  � �  � v�  �����#   

1/0 ��� >�9/>�9��A 45 %J6#  5 U6 �,  ��$ H���  e ��"�  + ! .  �� �


��B �  bU �  ��� $�  5 U6 �  + (� �,  >� O�,  % �B,+� �#  � � �# L�� 

%H��J� � ������, +!.  

-#,# ��� �%(��i� +(� �, _$0 ���� � _
� �yJ� >�� �, -#�M'), ��  �," 
, 

SPSS  %N H� � 23 )version 23, SPSS Inc., Chicago, IL(  #�� � 

%�"O� � 5�a� �,�6 	
�9 .����� ��� �����  #�� �  �-#�M' ),  5�� ! 

����� ��� 2
χ� t � Repeated measures ANOVA #��.  

  

���	 	
  

�# ,�� %(��i�� 60 ���$ +��A�,+� /,�0 C�$�,� �,�A ��� ��   % �

�@e� 
#�E�� �# -��9 �# %�	
�� -+��A � >��'��# �  
�� ��   HJ�� 

 �# .+�+!C�+0 1� ���_� F'����� 
,�9��#1 ��$� �� ��,��$  �#

 -��9�� ����� ��,�� .	), -+t� �k��� ��) ���� 4+� �5$�  4+ � 

��!�2� ���� ��)���'HA, ��B �O/ � � �" �    M� -�� 9 �# �#4�� 

��(�  	!,+� �,#)050/0 > P(�W$� .��  ����� 3H/ ��2
χ� ��� _ � 

  ]� 0 % 0�# �  �+ �� American Society of Anesthesiologists 

)ASA (�# �# -��9 4��M'� #�U�.  

_��!  ��� �  I� �  �# �� ���  � � �#  -�� 9  �� ���.���  �,�
 � � � �,   

10 #��  �  -��  9 �#>��  '��# � 9 #��  �  -��  9 �#�
��  � +  �#��   

)3/33 +&�# �#  5��J�30 +&�# .( ���W$�9 �M�  -��9 �,>��'��# � 

8 �M�  -��9 �,��
��� Z'U�  % �  � ���9  + �#�� )30  + &�#   5 ��J� �#

7/26 +&�# .(�, ��, �# -��9� ��� %� 3  3 � 4  � M�   �� z# � H����, 

+  �#�� )10 +  &�#  5  ��J� �#3/13 +  &�# .(2   �  � �, �  M�-��  9   

)7/6 +&�#.��$� %� Z'U� (����� 1   # -�� 9 �, � M� >�� '��  �2   �, � M�


��� -��9��   ) >� M�� % � Z'U�3/3  + &�#   5 ��J� �#7/6  + &�# � (  

5 -��9 �� �, �M� )7/16 +&�#�) %� Z'U� (�� �������� "F��  +�#��

) 5�!1.(  

�# C�+0 2�  �k�� � �  K,� a�,  �� (�  �� �
  �� B  �C�' H) 

C�')��# � ����Q 3�6 5U6 �� 5$� �, 4 	��) +(� �, K�E�  D� 6 

� 4+� �������   	 ), -+ �� . � �  3 H/  �� ��� t� �#  � @  4+ � 

�� ��9 �# �������� ���
 ��B �  ���� Q  3 �6  �,�� $� �#  -�� 9 

	
���# -+��A � �
��� � >��'��# KZ'B,  � �(� �,#  �	 !,+�  � �, �# 

4���) 4-1 +(� �, K�E� �D�6  KZ' B,  �� �
  �� B  C�' H) � 

C�')��# �# �# -��9  KZ' B,  � �(� �,#  	 !,# �  	 
���#  ��9+ ��A 

�>��'��# �, ���
 ��B ���� ��� �,#��B��  + �#�� . �� �W$�  ���� Q 

3�6 �,��$� �# �@ 4+�  �� )���  KZ' B,  � �(� �,#  � � �#  -�� 9 

	!,+�.  

�, K�@ ��k�#  �� ��� Repeated measures ANOVA  �� �� 

%A #,#  + ���  4,� F�  �� �
  �� B  C�' H)   5� !)2� (  C�' )��#   

 5�!)3�# ( �� �# -��9 KZ'B, ��(� �,# ��, �	!,# +���  4,� F� 

����Q �� 3�6 �# -��9 4��M'� #�U� ) 5�!4.(  

  

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

�����   ���������*  ��	������ ����**   �����P 

(���) "� "*+��*�  0/18 ± 6/43  0/15 ± 21/48  410/0 

) ./ "*+��*�kg(  5/11 ± 4/73  5/11 ± 4/73  890/0 

(	1*2�) 3�4 5�� "*+��*�  4/48 ± 8/228  4/44 ± 1/218  410/0 

(	1*2�) ��6�*# 5�� "*+��*�  7/64 ± 0/246  0/51 ± 1/258  460/0 

 "*+��*�(	1*2�) 6*��#6 78� ��.  5/3 ± 67/47  1/37 ± 1/42  520/0 

69 :�; "*+��*� ) <�=�ml(  0/427 ± 3/523  2/379 ± 0/550  830/0 

>?@ 

(����) ���AB  

�C�  )7/36 (11  )8/20 (5  
430/0 

.  )3/53 (16  )3/63 (19  

ASA  
(����) ���AB  

I )3/73 (22  )7/56 (17  
290/0 

II )7/26 (8  )3/43 (13  

ASA: American Society of Anesthesiologists 
	
���#* -+��A � 1/0 ��� >�9/>�9��A �
��� �J��"� * **	
���# -+��A � 60 ��� >�9 >��'��# �A,��B  
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� ! 1. �"����� #�" ����� �� �� ����  

  
���� 2. %�&"��� � '��("� ���)� ��*� +�, -���.�/ ���/�	� � +�0�1 234 �� �� ����  

�����	�  

�	��  

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

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

3D2 .� 3�4  5/12 ± 6/120  7/18 ± 8/126  560/0 0/18 ± 4/88  9/10 ± 3/82  620/0 8/17 ± 1/86  8/17 ± 4/89  110/0 

1 E4�� �A# .� 

FCG� HC2  

8/13 ± 8/116  7/22 ± 2/98  001/0 < 3/11 ± 9/80  1/16 ± 5/60  001/0 < 8/13 ± 9/81  2/12 ± 6/82  300/0  

2 E4�� �A# .� 

FCG� HC2  

7/18 ± 6/121  4/21 ± 4/93  001/0 < 6/10 ± 5/82  2/11 ± 5/58  001/0 < 0/12 ± 8/80  0/12 ± 6/78  840/0 

3 E4�� �A# .� 

FCG� HC2 

5/14 ± 9/134  4/17 ± 6/99  001/0 < 7/10 ± 8/81  6/13 ± 8/60  001/0 < 8/10 ± 6/81  6/11 ± 7/80  470/0 

4 E4�� �A# .� 

FCG� HC2 

2/13 ± 6/130  2/16 ± 4/100  001/0 < 0/10 ± 4/81  2/12 ± 6/62  001/0 < 3/12 ± 1/82  9/12 ± 6/81  740/0 

/�# �/�/ 	# 

<�/��=�  

5/13 ± 6/120  3/14 ± 6/120  890/0 4/13 ± 1/77  8/10 ± 2/78  730/0 0/21 ± 4/81  2/15 ± 2/87  230/0 

	1*2� < 5 �� 

<�/��=�  

7/20 ± 2/123  3/26 ± 5/120  660/0 5/14 ± 2/76  3/11 ± 5/79  340/0 7/20 ± 9/81  5/12 ± 2/89  110/0 

	1*2� < 10 �� 

<�/��=�  

9/20 ± 5/125  7/17 ± 5/125  990/0 3/14 ± 8/79  5/10 ± 3/81  640/0 1/24 ± 6/80  1/13 ± 7/87  100/0 

	1*2� < 15 �� 

<�/��=�  

3/21 ± 7/127  4/17 ± 6/125  680/0 6/14 ± 7/80  1/10 ± 6/81  780/0 3/18 ± 9/81  1/12 ± 9/87  160/0 

	1*2� < 5 

6*��#6 78�  

4/19 ± 6/132  0/17 ± 7/126  220/0 9/12 ± 4/83  9/11 ± 3/84  790/0 4/18 ± 8/84  4/14 ± 3/89  140/0 

���1� P   003/0   001/0 <   200/0  

  
�k��� � �# 	��6, 4+������� �# -��9 �# �# 	 
��  -+ ��A � 


���� # �>��'�� ��� %�3 5/4 ± 0/74  �4/22 ± 7/71 6#%J  � #��

 ��  ��� e  U@t� 4��  M� �  �(� ��,# �  � �# -��  9 -+��  ��  +  ��  

)470/0  =P( .@ �# 	), �Ac 5��6� %(��i� 4+�� �} ����$  ��z#

 #,� �) 5$� �, ]� 7�,���  ��#�� A    ��� B �� �
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� ! 2 .%�&"��� ��*� +�, ���.�/ �54 ��� 
� �� 4 7��/ �)0 
� '�8� 9�4 �� �� ) ����003/0  =P(  

  

  
� ! 3 .%�&"��� ��*� +�, ���/�	� �54 ��� 
� �� 4 7��/ �)0 
� '�8� 9�4 �� �� ���� )001/0 ≤ P(  

  

%&!  

K+� �A� �, >�O�, ,��  �% (��i� �J�� % H �   � q, -#�M' ), �,  
�� �� � 

>��'��# �� ��� 4,�F� ���
 ��B � bU�� >�k�� `��B �, �!�2� 

�# /,�0� �,�A����� 	20 �������� "F�� #�� .  

�# ,�� %(��i�� 60 ���$ +��A�+�, C�$�, /,�0� �,�A �� ���  % � 

�@�e 
#�E�� %� �# -��9 �#�	
� -+��A � #�'�>�� �  
�� ��   HJ�� 

+!+� � #��� )���� �,�6 +�'
�9 .��,��$ �# -��9 �,  � Y� F'� � ��� 


,�9��#1 � ���% 5��! ���  �_  � )� �   H�0�� ����  4+ �  �5 $� 

4+  � �  !�2�� I�  � �5  $� ASA � ��  ��   )���'HA,�� KZ'  B, 

�(�� �,# +�'!,+� � �q, L�+N� -+��A ,� �,  ��,5�,�� �# %(��i� #�-+ 

+����� ��, �, . �'��~ � %	)# -+�� %� C�$'/, ���#� ����� %�  4�� M� 

�tq� �# ��,#� 
���� � #�'�>�� -#�� 	),.  

)���� ���'�,���� #�$�����1 ��,��$ �# @� 4 	��) +(� 

�, K�E� D�6 #�'�>�� � ������� ���� �#,# � �,�� $ �#� 	 
� 

-+��A � #�'�>�� �, ���
  ��B)C�'H ���� ��� 	UH� %�  -�� 9 

�#�	
� -+��A  �
���� �,#��B�� +�#�� .�W$��� ��,��$  -�� 9 

#�'�>�� ���
  ��B#�C�')� ���� ��� +�'!,# %A ,  ��  4�� M�  � � 

3�\, ����� %� 4���) /� 5$� )4 -1  	�� )  + (� �,  K� E� 

D�6 (#�� .�, K�@ #��k� �� v�),  �����ANCOVA �" +��� 

F�4,� ���
 ��B ) C�' H � #� C�' )� �#   @�  4+ �  % (��i� 

4��M� �(�� �,# 	!,#��, � 4��M�   �(�� �,#� �# F�  4,�  bU � 

��,��$ -+���� +�� .  
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� ! 4 .%�&"��� +�0�1 -234 �54 
� ��� �� 4 7��/ �)0 
� '�8� 9�4 �� �� ���� )200/0  =P(  

  

4+� ���� 	��6, �# ������� �# �# #��� -��9 %(��i�  4�� M'� 

#�U� � �, K�@ ��k�# �# �@ 4+�  �% (��i�  } �  % Q��� �,  ] � �, 

5$� �# �,��$� �# -��9 -+���� +��.  

4�(��i� ��k�# "� ���� -#,# %A +�, -#�M'), �, >��'��# �# C�$�, 

�������,�A 4�Uq 1����#�$� G��i�  �� �  + (� �,  �� )���'HA, �# 

��$� #�O�, �� +��$� .%� �,��� �C�P� �# %(��i� � Nam � �,���$� �# 

���A �-�A 60 ��$� 	a� 5$� �/,�0 %� 3  -�� 9 20  -� M�  � HJ� 

+�+!. %� -��9 C�, 2/0  � ��  >� 9/ >�9� �A  �>�� '��#  % �  -�� 9 >�#   

5/1 ��� >�9/>�9��A C���$), � %�  -�� 9  >� )    " � (+�� ! -�� 9)   

5 ��� �'� C���� ���) e��"� .+�#�9 ���
 ��B � bU� �,��$�  % ) 

-��9 �# ���� #��� %� ������� #��� �)��� �,�6  	 
�9 .�#  -�� 9 

	  
���# -+  ��A � >��  '��# � �C���$  ), �,�,# bU  � � ��  �
 ��  B 

���� ��� 	UH� %� -��9 +��! +�#�� .�#  � �  �C� /  �� �
  �� B � 

bU� -��9 �# >��'��# ��?�� �, -��9 C���$), #�� )6.(  

�# %(��i� � Jiang � ��,���$� 60 ��$�  �� @ %�  �
#� E�  % �  �� 2z 

-��9 15 -�M� �HJ� +�+! .-��9 C�, %� �,��� -��9  +�� !  C� ���  ��� ) 

	
���# +�#�A .-��9 >�# ��f�A�+� -��9  >� )  >�� '��# �  -�� 9  >�� 2z 

�f�A�+�  +>��'��# 	
���# .+�#�$� 	(Q� ���
 ��B �  bU �  �,�� $� 

�# >�k�� #��� %� ������� #���  ��� ���,  �,� 6  	 
�9 . �# � �,  �% (��i� 

	(Q� ���
 ��B � bU� �,��$� -��9 +��!  �� @ %�  � �(� ��,#  ��?� � 

�, �# -��9 �k�# #�� . �� �W$�  -�� 9  >�� 2z  % A  �f�A�+ � �  >�� '��# 

	
���# -#�A �+�#�� ����  ��� �  �� �
  �� B �  bU � ,�  +�' !,# .�#  � �, 

�%(��i� �,�� C�'�A ���
 ��B � bU� +(� �, ��)���'HA,  �,�� $�  	 a� 

�5$� >��'��# ���q�� �, �f�A�+� 	), -#�� )7(.  

�# %   (��i� � Yu � ��,��   �$� �qt   � �# ���,# >��   '��# � 

�X�#���� �# C�'�A ���
 ��B � bU� �,��$�  + (� �,  �� )���'HA, 

#���  % H��J�  �,� 6  	 
�9 .�#  � �,  �% (��i� 60  �� $�  	 a�  5 $� 

������,�A %� %) -��9 20 -�M� �HJ� .+�+! -��9 C�, C���� ����) 

-��9 >�# >��'��# � -��9 >�) �X�#���� 	
���# .+�#�A ���
 ��B 

� bU� �# �,��$� ���� ��)���'HA, -�,+�, ��9 �  � �  	( Q�  % ��� 

)5U6 5$� �, (%H��J� +�#�9 .�# ��,  �% (��i�  8�," 
,  �� �
  �� B � 

bU� �# -��9 	
���# -+��A � C���� ����) ��@ %� ��(� ��,#  ��?� � 

�, �# -��9 �k�# #�� .���W$�  ~�� '�  � �,  % (��i�  �� �� �#,# ���,# 

>��'��# ���q�� �, �X�#���� �#  C� '�A  �� �
  �� B �  bU �  + (� �, 

5$� ������,�A ��  +!��)9-8.(  

�+! %'M9 %W���z >��'��#  	 �� %�  7�,� �  �U�� 0  � E'N� �# 

C�$�, �/,�0 ������,�A 5��6 -#�M'), 	), � �� �,�� �, �� �,��� %� 

1� ���,# C�'�A -+��A � ���
 ��B +(� �, ��)���'HA, -#�M'),  #�A

)5(,�z * >��'��# %A ���� -# �U�6 ,� 	��q %k� �� �#�,# �#   % A ��� / 

��B ���
 � 	���J� j���  1$' H) ,�  8�� A  � �  + �# . �� ��0 

��B ��"F� �� >��'��# Compromised �$� #�! �  % �  � $�  �5 �# 

>��'��# 1� ���,# G��i� �# ����# ��B ���
 C�'�A -+�� �#  � @ 

���$� ]�,���, ���   " F� j�� �  � �  + !�� �  � �  + �,�� �#  �,�� $� 

G�E�, �/,�0 #��� -#�M'), �,�6  #�9)6.(  

  

'(����$ � �)�*  

%��J� � ����� �, %'
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�/ �,  	 ),  % A  � � 
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Comparison of the Effects of Morphine and Diltiazem on Blood Pressure and 

Heart Rate during Craniotomy Surgeries 

 
Mohammadali Attari MD1, Reihanak Talakoub MD1, Batool Rahimzadeh2 

 
Abstract 
Background: Getting out of the anesthesia occurs with stimulation of sympathetic system and increasing in 
patient's pulse and blood pressure. Various methods are used to control the blood pressure and heart rate, but 
there is no single method, so far. This study aimed to compare the effects of morphine and diltiazem of blood 
pressure and pulse rate in recovery time among the patients underwent craniotomy.  

Methods: In a double-blind clinical trial study during 2012-2013, 60 patients who were candidates for 
craniotomy were selected and divided in two groups of 30. The first group received 60 mg diltiazem and the 
second group received 0.1 mg/kg morphine. During 4 hours after the surgery, the hemodynamic variables were 
checked and compared between the two groups. 

Findings: Before the operation, the mean systolic blood pressure was 120.6 ± 12.5 and 126.8 ± 18.7 mmHg in 
morphine and diltiazem groups, respectively (P = 0.560). 4 hours after the drug consumption, mean systolic 
blood pressure was 130.6 ± 13.2 and 100.4 ± 16.2 mmHg in morphine and diltiazem groups, respectively  
(P < 0.001). During the follow-up period in recovery room, there was no significant difference between the 
blood pressure and heart rate between the two groups; but 4 hours after the drug consumption, systolic and 
diastolic blood pressure was significantly lower in the diltiazem group. During the study, there was no 
significant difference in heart rates between the two groups. 

Conclusion: According to the results of the study, using diltiazem led to better control of blood pressure during 
craniotomy with little side effects. So, it can be used safely in patients under craniotomy. 
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