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

����� ��	�
��: )*+�, -.���� ��)/0��'�1�2��� ��*2����,

Naderi_bahram@yahoo.com

((

����� ���� 	
�
��� ����� ����� ������ ���� ������ ��
���BIS

.����  ��)/, )*3�*'
4�45  ��#� )*3�*'6�  )*3�  �
47�$ 8��9�**'�#�  
��  )*3� :����*'�� ;,�, )*+� )���:�:**

*7��*2� ��)	 ��
��/�,<���	 
=�� ���� ������� 

**<
��/�, >?@*� � ���� ����������	 
=�

 �A�4� 0B�7�� C7��D :F/H/I!

 J)7K� C7��D :LM/(/(N

����:��  ���� ��� � ��� ����� ����  ����� �
  �� ����� ��  � � � ��
�! ��
�� �"#�$ ����� ��%�&��&   '(��  '���  �#�)��  *�� +��	, � � ��#
��
��(TIVA)��#  �%�-� � � ./
�& 0�  ���12 ��3BIS(bispectral  index)�0����  ����  ���42,� '��5  *�� 6��(  ��-7� 8�#�)��  94, ���3

� �  �#�)��  :�;  0���  ����  �����  �����  :��-� �.
<�$:�  �
��� � /
�& =� � �� �#�)�� ���>� ���� ��%�&��& ?@2�� ��$0BIS
 ����*�� ��$ :  ��� ->�A�  :
�BC ��4�� ASA =D�E� F�%�
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����  . ���3    �� �%��K� D��� H��I � +���4��A �� 

mg/kgE8���3  B  �� mg/kgL/E  ���3 � C�� mg/kgF�	2%�3 ���5  �#�)�� ���>� �N�  ��%�&��&  .��� 0�  ��  '���2	%0��mcg/kg/ minL/O  +��	,  � 
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��� BIS���3   �� 8 ���3
A ���3 �� �� B � C�	-� 'Pb�  H��12� �������p=0/009 .���3 ���  ��$B � C�	-� ����c H��1� �	2#��� ����.
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=7)#D )^� �, )_�
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q7�� 
B�3��  "��$�� ��� 0Z�� 
��/�, a�� ��113

� .)6��� ����  ���,
q�� �� ����, 03)5 ����D 
1�,

�7���. BIS q�� O7)*/,
1�, �, 06Z� 03)5 ��113

 .�����`� )7�2 �7 ��2�� �� Q�B���)� 0_�dEEG

02� ����� i��3)B �7 � 
��k ����5 Rr�)H'F � !(.

 �`A�s� ���� i3�17� J�� :� BIS)
��k�� >S�� (

 ����*2� h��S a�� � .������ ts2 O��`D .�),

���02�)u .( >�@�D :� 
��� .�sS J�� O7� ��

 �D �� Q�B���)� :�� � ����� ��P� 
��/�, a�� 
1�A�,

 �7 .����, �\ �� �3 h��S :� 
62�1� ts2 ���7�

 ����� ��P� 
��	\)��7� ts2 Q\BIS Q��`� 
��/�, 

 O�, �)��pv �D Nv02� ( �`A�s���)u <p � %'j.(

*�� � �����$
 W7 ���`A�s� 
,)�D  Q�2 Q�� ���� q� ��(p �� 

 3)�\ <�1�2��� 
����� 
�:��up����, Mv'uv �A�2 

 �, ASA  8�3 I� II .���D�� 
5�)P R�� �7���3 

�1*B)	 ��)b �`A�s� 0#D w�2. .���� ������,x)� Q�5

�A�A �, W� �7 R6b �� R=�� .��K	<�\ 
6�b .����, 


b�)�<.)� i3�B� <8�D��� a*B <���  �7 .�63 
y�2

.���3< )� �, 0�2�Z5 ;7 �`A�s� ���� .������ :� 

�/�\ :� ����*2� 0���1�� �7<���\ 7��D  ���� �7 q@,

 �� ��@�MuR�� :� R6b 0��2  ,����, ���*�� {4,�2 ,

 )7: O�,��	��� �, 
��\mg/dlLv |��S �`A�s� :� 

����.

 �y��� �,07�}� ���� �� �:e 
��	\ ������, ���� 
6*3

�� KS� �/�\ :� . ������, R�� w�D� �, ���� :� �`,

,� ��)	 �2 �� "��3 ����3 �, 
B��?D ��kA � B � 

C�1*B)	 ��)b  .M#� ~� �62 03�79�\ �, 
s) �����

L(( �*B)	 Q��)� �)2 ~� W7 :� � ��, O�A�2 � ����

Lv
2  
��/�, .�4A� :� R6b �)	���3 .�:� �, 
2

)P 
k �� a7�D ��� �62�#� :��� 8�2�), 
5�


� 7��D �)2 :������� )7��4��� . )�7� :�, ~� �,

�2 W7
�� .������ � �� R$� 
��� � R���*1B

 �A�A 02 � ��7:���� ��� a7)k :� Q�B���)�K


� a7�D ���	��P�� . V?� :� i�q7��.��)	 ���� 

:���)iA��
Z3�.)*� (ECG 
����� ��A V?� � 

 ���*2�BIS 06^ � V�b ��,)} � ��S ���B Q)*13 � 

 �/�\ 
��/�, .�4A� ��)� �� � �2 "��, ����, ��*,�

�)� �4�b� ��9Z3�
�� �`, � �� 0�)2 �, R���*1B

��7:��17�µg/kg/ min!/c ��)�  ��&v :�� �`, ����^ 

 7��D Q�B���)� 8�A�,�� -, �.��k��)	�� �3A

 :��1mg/kg< ��)	 �� B :�� mg/kgp/L ��)	 �� � C

 :��mg/kgM a7�D  �, ����� a7�D .�� i[2 � ��

 ����80µg/kg/ min ��)b �1*B)	 . :� �`, ��$�B�,

 �, ��7��3�)D\ ��113 R� Q�B���)� 8�A�, :�� 7��D

 :��0.15mg/kg�A�A R�/ZD .�),  7��D .��K	 � ��

 �4�b� :��`, ��� Q�B���)� 7��DBIS >?@*� T2�D

 �����S��. .e�, ��� O7� �3 
D��$ �� Nv, � �

 ���4� �, Q�B���)�mg/kgp/v �2 �D O7� � ��� ��)=D 

 ��)=D R,�b �4�b� W7 )� ��$�B �, ��,��,.


�� ��7:��17� ��)� :� ��1� �4�b� ��)� �� R���*1B

�A�A a7�D i[2 � ��� ����� ���)D RS�� .��K	


�� ���4� �, R���*1B0.1µg/kg
� q��3 0B�7 ,


��/�, .�4A� :� R6b V�b ��,)} � ��S���B< :� R6b 

�A�A �D �4�b� )� �\ :� �`, � .��K	p�:���� �4�b�  .)�	

�� . )7: �, 
A�*Z�2 ���B 0B� "��$ ��90mmHg

 O7��B�10mg �  )r+��5mg/kgp/v 7��D  �� � ��

)7: V�b ��,)} "��$ppO���)D\0.5mga7�D��)p.(

 ���A�A �, ����, C2�� �`A�s� O7� W�3 �, .��K	

C2��W���17���� .�� ,
�ZP 
2�), ����D� � ��.

 q7�B� "��$ �, W���17���� C2��≤HRLp %�5 :�

 :� q�, �7 �7��%v ���B q7�B� �7 �4�b� �� ��� 

W�A�*Z�2≤Lp%�� g7)`D �4A� :� R6b �7�����4�.2��n C

 
�ZP����� W7 03)5 R���<��� ���7 )2 �7 ��

 "��$ "��� 03)5 �7 ��)3 �S� � ��� ��)3:�,



.�4A� .�), Q�B���)� g�*@� .��:�� �Z7�4� q7�� 8�2�), 
��/�,BIS

�����	 
=�� ���� ������� �� / ��������� /�����Np /��/,L&(j%v

 J7� R��� ����D� C2�� � �� g7)`D w)� W�� �7

��,)p.(

�C2� �, ����D� �7�� � �*B�7 q7�B� W���17���� .��


�� 8�A�, ���4� R���*1B0.5µg/kg q7�B� i[2 � 

, �\ a7�D ���� � ����Mp�� ����� �$�� )p.(


�2�Z
 ts2 O������BIS ��)	 �� A<p(/%±(/p( , ��)	B

pp/N±M/pv ��)	 � CNp/p±uu��,  . O������ �Z7�4�

 ts2BIS �A��\ � ���:\ :� ����*2� �, ��)	 �2 �� 

 i��7���ANOVA O������ �3 �)3 >@�� BIS �� 

 ��)	A, )�7� ��)	 �� �,  �
1`� R=� "���*� .���

02�(p=0.009)��)	 ���  .��B � C )_� :� )�7�=7 �, 

O������BIS
1`� .���\ "���D �1*���� .���)Q��PL(.

��7� ts2 ���� �� Q\BIS ���:\ �, chi square

@��nn	 �2 �3 �� >nn#A :� ��)n"���D .���\ ��


1`�.��������(p=0/034)��)	 � B) Q�B���)�

mg/kgp/L (��7� ts2 O7)*��, Q\BIS � ��, ���� �� 

 �`, ��)	 �\ :�A)  Q�B���)�mg/kgL (07�/� �� � ��

��)	C �, Q�B���)�mg/kgM��7� ts2 O7)*�3  �� Q\

0���)Q��PL(.

�A�A Q�6�� �, ��S ���B q7�B� ��)	 �2 �� .��K	


1`� ���, ���(p=0.018) ��)	 �� � A O7)*��, 

)&/&&%( ��)	 �� � Bj/N % ���, ��)	 ��C q7�B� 

7� ��S ���B��� ��.

 ts2 �, ���2� .�), Q�B���)� ��)=D �, :��� ���� ��

��7� Q\BIS
1`� "���D  ��P� ��)	 �2 �� .���

0���(P < 0/001)< ��)	 �� A Q�B���)� ��)=D �, :��� 

 ��uv % )�7� ��)	 �� ���� �� � 0��� ��P� �����

��� ��7� ���� ��)=D �, :���)Q��PL(.

 O2 ���� ��,� �:� � i1P R���� O�, 
#}�� l�6D�

��)	 :� W7 ��� �� ��� �*�	��� ��7� ��.)Q��PL.(

 Q��PL:O������ �Z7�4� � 
=�B�)	��� "���k� �Z7�4� �, l�,)� .��BISQ� ��7� ts2 ��S���B BIS� ����D� �7�� � ...

��p2�A��%�&��&
1mg/kg

B��%�&��&
1.5mg/kg

C�%�&��&�
2mg/kg

���� �	-�

O2)O������±��)#�����`�(Mu/LM ± NN/M(MN/Lv±(N/M%uu/LL±NN/M%NS*

�:�)O������±���`� ��)#��(Lp/LM±NN/N(vM/L&±MN/jLLM/%±uN/jvNS*

ai1P:

�:

�)�

&&/p&%

&&/uN%

uv%

Nv%

&&/uN%

&&/p&%
NS*

NS*

b O������BISp(/%±(/p(pp/N±M/pvNp/p±uuP<0.0001

CQ� ��7� ts2BISuv%j/NN%Mv%P=0.034

d��S ���B q7�B�&/&&%j/N%''''''P=0.018

eV�b  ��,)} q7�B�&/&&%&/L&%j/N%NS*

f��S  ���B  0B�&/L&%&/&&%uv%NS*

.���=7��),Mv%uv%j/uN%NS*

 ����  ��)=D �, |��*5�uv%'''''''''''''''NS*

g�7������D� &/&&%j/N%j/N%P=0.001

*Not  Significant=a�$��  VZ5 ), �����b= ���:�ANOVA O������  "��$ �,  ���, �±���`� ��)#��

c= .�3 ���:��d= :� )*��,F!%�7��  ts2) .�3 ���:��(e = :� )*��,F!%�7��  ts2) .�3 ���:��(

F= :�  )*�3  �, W�A�*Z�2 ���B  0B�oc���P  )*� 
��� g=J7)=��  �7  a7)`D
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��� ���� ������� �����	 
=� / ��������� /�����Np /��/,L&(j%L

i�2� � qN� ���3
BISq7�� :� 
=7 ���1� �,  V�3)D �� 
��/�, .��)	

�,q7�� )7�202� ���b ��)	 "���k���, .)* ��

�7��� ������, 
��/�,�����7��� . "���k� O7�R���:� 

 7��D :� h�1*P� � 
��/�, .������ ts2 ���2�)*�D

02� ������ �*2��S��)&'L .( :� ����*2�BIS  .�),

"��$ �, 
5�)P Q���� :� ����� :� .���Z, .��)b),

CONCIOUS SEDATION 02�  . O7� ����*2� 07�

q7�� O7� :� ����*2� �7��B O�6� �� J��02� )	)%'

u .( O������ �3 �� ��7� �`A�s� O7� ��BIS ��)	 �� 

A)Q�B���)� mg/kgL (
1`� R=� �, ��)	 �� �, .���

B � C ��)	 �� ��� 02� "���*� B � C )_� O7� :� 


1`� "���D�1*���� .��� .��7� ts2 O�1��� Q\BIS


1`� "���D ��)	 �2 �� ��)	 �� � �*��� ���B

� ts2 O7)*��,��7 ��)	 �\ :� �`, � 0��� ��P� Q\

A ��)	 07�/� �� � C��7� ts2 O7)*�3  ���� �� Q\

��� .��7� ts2 O7)*/, �, �P�D �, ��)	 .�), Q\B � 

 ��)	 �=17�B � C O������ )_� :� BIS "���D 


1`���7� ts2 O7)*�3 O�1��� � �1*���� .��� Q\

 ��)	 .�),C
� ��)	 �3 0B)	 ���*� ���DB )_� :� 

 �, ���2�BIS )7�2 :� )*/, �� )_� ���� � h��s� 

��)	��, ��.


1`� "���D ��S ���B q7�B� ���� �� ��P� .���

��)	 �� ��S ���B q7�B� O7� � 0���A "���D

�1`� ��)	 �, 06Z� ����C0��� . ��)	 )_� O7� :�C

)Q�B���)� mg/kgM( ��)	 �, 06Z�A) B���)�nnQ�

mg/kgL (���� ��S ���B .�� �� Q)*13 O7)*/,.

� ��nn�� ���nn
1`� "���D Q�B���)� ��)=D �, :�.���

 ��)	 �� � 0��� ��P�A :�� ��)=D �, :��� Q�B���)�

 ��uv % �, :��� )�7� ��)	 �� �� � 0��� ��P� �����

 ��)=D��6� , �
� �� ���� :�� �3 0B)	 ���*� ���D

 ��)	A, �, Q�?5 .�), 
�A�A O�5 
*3)5 .��K	
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The Comparison of Different Propofol Dose for Anesthesia 

Induction Based on BIS (bispectral index) Monitoring

Naderi B.(Ph.D), Haghighi M.(Ph.D), Sedighinezhad A.(Ph.D), Mohammadzade A.(Ph.D), Mirzazadeh B.(MD)

Abstract
Introduction: Propofol is a new intravenous hypnotic drug that in combine with a short acting opioid have been 

used in total intravenous anesthesia (TIVA). The BIS provides additional information for standard monitoring 

techniques to recognize depth of sleep and achieve the appropriate dose of drug.

Objective: Comparison of different propofol dose for anesthesia induction based on BIS (bispectral index)    

monitoring.

Materials and Methods: forty five patients with ASA class I,II who underwent surgical operation on leg 

fracture were randomly assigned to 3 groups. Group A with a propofol dose of 1mg/kg, Group B at a dose of 

1.5mg/kg and Group C at a dose of 2mg/kg were studied. Remifentanyl (0.5mcg/kg) was added to propofol as 

opioid  drug. The method of BIS index (50-60) has been used for determination of consciousness level and the 

depth of sleep and for achieving the appropriate dose of propofol. The patients were evaluated to determine 

occurrence of hypotension, bradycardia, the presence of intubation movement and the autonomic signs.  

Results : The mean levels of BIS was 58.8±9.85 in the Group A, 50.2±6.55 in Group B, and 44±5.65 in Group 

C. Comparison between the mean levels of BIS revealed that the Group A was significantly different with the 

other two groups(p=0.009).Optimum level of BIS was significantly different in 3 groups .group B (%66.7), 

group A (%40), group C(%20), less than of all groups (P=0.034). Hypertension incidence following intubation 

in group A was 33.3% and Group B was (%6.7)and in group C wasn’t any hypertension which detected a 

significantly different between three groups(P=0.018). Regarding to need further propofol dose, there was a 

significant difference(P<0.001). In group A, it was in %40 of cases, and in groups B and C it was not observed. 

Regarding to tachycardia, bradycardia, hypotension, movement and autonomic signs, there was no significantly 

different between 3 groups.

Conclusion: It was appeared that group A is not appropriate due to incompatible with BIS, need Further 

propofol dose and hypertension. Considering the best BIS level in group B and lack of any benefit in group C for 

further propofol in achieving the optimum level of BIS (50-60), can be concluded that group B with propofol 

(1.5mg/kg) is the best dose for achieving the desired level of BIS with remifentanil at the mentioned dose.

Keywords: BIS/ Propofol/ TIVA


