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 &���� &���(��E ���  ��).�� $F�; $&2
3 &���

� ���4����G�� ��.��(H��	� �	 I%�5��	 � ���; &��J (

&� I��% %�;)B.(%(�
�� )K�E	 <��; �� �L�� ��

 -��. &2
3 C�H �	 I%�5��	 $&2
3)CPB ( !	(��M� �

�	 NH � ��O ����
P��� Q�?� ���;CPB $

+��; �	 NH � ��O .% �������� �����	 <�� ��(�

" �����	 $9
3 &O	(L ��	 ��� )R�S.(

��	 �� �L�� ��
�����H � ������	 I��� -����

 �	 I%�5��	 �� 9
3 &O	(L �	 NH � ��O ��������

CPB �� $��	 &���� �����(H�G��&� (T� &PU�� ��.

 &��VW�H X�.	 �»��� %�2� «�	.���� �	 I�(P ��	 .%

.% -(�4� �	.���� �	 (�W�� �23	(� �[� ��-��IU

J-�&��)	('L -��)�����	 \
�[� ]
� �� (� �;��

I�	��	 � -%.	�� .% �4�� .��7� ^(� !�� " -(�P

)����.���� (_ 	 �'���
�(2� &�;
H ^�
� I�VW�	% -�� (

�'3 ]_� I�''  X��[� I�7��� ]�	�� )(�'  �� � ��E

 ��'��`	 �� $�	.���� &��  ������U�4 	 � ^(� ��'��	( 

��� &��23 ]��3 �	 �	»��� %�2� «^(� !�� " -�L ��

� +�(� a�[W� -	(� �����(H�G�� +3�� �� ���.%

%(  I%�5��	 &���� .

� &PU�� $����4O ���b� �b��?� ��	 ^�,�	 �	 c��

� �2_� &��VW�H X�.	 ���b� � &5'� ��.% �24�

����&»��� %�2�  «�	 (�W��d)base deficit >5 ( .%

"(G�� �� �4��7� &���� )Lactate>3mmol/l(��

%.	�����	 �4� �	�'� )&�K` (a�[W� .%

&���� �����(H�G��$��H &'��.����-�(�� � e(� NH

9
3 &O	(L �	%��.

J�� � 10�
 R��

I�'�J �b��?� ��	 .%I���W� (V� -	)6�$&��(P
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� �	.���� f��%Rg�Sh���% .%
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.% ]�� J-�&��(�%�7� �4��7� � �; ^�,�	»%�2�  

���«.% +3	� .% ^(� !�� " �odll �����ABG 

��(P !.�p .I%	% .% I�; -.�J%(P -��BS.����
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����J %.�� .����

��(P .	(3 -.��J .-��
  &���.�� .�s% �	.����

 F�; �� ]�� k��	 �� I�''  �bL	(� �	.���� � -�2 ��

� &������ ���*� �� &2
3 &�	.���� ��'t�� �@� � 
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1 patients with mild systemic disease 
2 patients with severe systemic disease 
3 American Society of Anesthesiologists 
4 arterial blood gas 
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A���(; ��E ��P ]��;PH$PaO2$PaCO2$

HCO3-$��� %��%�	 )base excess(�.% $!�� "

 � C�H -�*��	 $C�H i�� $C�H -	���	 $]�� -	���	

I�	��	 ]�� -�*��	 
���; -(�P .��'t�� ��E ��P

A���(; �� .���� %�.� ��� .% J-�&��$w$BR�Ro

�� .���� X(�uH �	 NH ���� J-�&��I�	��	 -(�P

�; .�� .%��i���� .�W� � !.	(O �L.% k�� -��

��%(P �21 
�� .���� &���(; .]���(H ���.% -��

 �	.���� ^��� .% &��J � &�4�
P(G�� $���4����G��

%�� ��4�� .� ]�� k��	 .% J-�&��&'�
V��L -	(�

&� I%�5��	 (V'�. )�
@� �	 6,O�;..	�7�»%�2� 

���«.	�7� �%(  x(: �� »%�	�%����«.%By����%

&� ��J .X�.	 � &PU�� $����4O �b��?� -�*��	 .%

&��VW�H � �2_� &5'�»��� %�2� «�� �4��7� .%

)��(� �� &���� "(G�� �2��@� (�� .% I�; I.�;	 -��

 �;))��LB.(

6���=:J��0 � !)���:��7��Q 	D7�,
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� �Dp
(

5(7 *�4.M xc7 

�0(49. A�0(4��3A

a+bba%�2� �	(�W�� ���d

c+ddc(��  ��� %�2� �	d

a+b+c+db+da+c
��7��Q=a/a+c!)��� :=d/b+d :

�Dp
 !��/��� J��0=a/a+b :

!%�
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.����-]�� �	 NH)$-��
  $&28� $-��. $&2
3
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�; .&��VW�H X�.	 � &PU�� $����4O (�%�7�

 � &���� "(G��»���%�2� «.���� &'�� ��H .%-NH

�� ]�� �	�; �2��@� ���P	�L .�`.

I%	% +�L -��^(� �� I�; -.�J-.��J .	
�	SPSS  

�[4�BS)SPSS Inc, Chicago, IL (�; 
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H	�����(H�G�� -��%�
&� ]�� ��O &���� ��;�� .

�J <�3� ^�� � &����{"(G�� <�3� ���	 (� �	.����

���; 6�47� I�(P �% �� ]�� ��O .&'���� !�8[W�

)��L .% �	.����R��	 I�; I%	% ��W� .

�'��� ]�	�� (T� �	 �	.���� &����{"(G�� I�(P �% .% -	

)!��{" %�� &H	 }� ]3	�O<S&
�� &�% .% ^(P (��� 

]�� ��O (&����{"(G�� ���� I�(P �)}� ]3	�O

&H	 !��{" %��≥S&
�� &�% .% ^(P ]�� ��O (��� (

&'b� !��5��'�;	�� -.	% .

���� .% �{ .�` )��LS&� I���W� <�3� �s(P $%�;

»��� %�2�{ «�	 (�W�� d$%.	% &�{ ����4O ]�� ��O

�J �2_� &��VW�H X�.	)r/wd�p.% (24� �O .%D�� 

&� &��23 ]��3�;��.
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!9-�4RM(N�� G��3;=A=n!9-�4RM(N��;gf=np
d��)G�/1(
(or/Bwwrw/BmqBqw/l

S7)6�7(Bl±dqBB±drwBl/l

�F)H4$�7 (4
(m±BwSm±BwRool/l

G��)5()���R(BS±roBB±rRldr/l

G�3 �1�- P �" o/q±R/Rql/o±w/RrBBS/l

t��3 	471ASA*)II/IIII(Bo/BmmSl/RooSml/l

!�2� (�. )�<�1(q/q±B/oqm/m±d/oqrlR/l

V9& r�$)CABG/Valve(ζBw/Bmrwq/RlwlllB/l

�3��1)Rw(%dw)Rq(%rwqll/l

��/�7 a(

)oo(%mS)oB(%BBSwdr/l

G���$�-(N��)ow(%mm)dB(%BolSdq/l

!-0(R�$S)!��
H71 �1 5()(4�[(SS/l±lq/BRw/l±lS/BldR/l

��(R�-�9�)�<�1(B/o±oBS/o±oRdol/l

American Society of Anesthesiologists physical status class *
ζCoronary artery bypass grafting/ Valve replacement surgery

6���A:
 �1 ��3 1�D9. !
�I�- J��0 S��b-J��0 � !9-�4.M (N�� �3 	���+

!��/��� ��- �1 S�0 j7�- V9& �0 d� e�0�& !)���. 

�1 !9-�4.M(N��

O�� e�0�& !��3 

�1 ��3 1�D9.

O�� e�0�& !��3

	���+
 �1 ��3 1�D9.

!9-�4.M(N�� �3 

S/rB R/dB R/oq ��7��Q(%) 

R/om o/wS w/wr !)���(%) 

w/SS l/So r/wd !��/��� J��0 �Dp
(%) 

w/qR S/rq S/dl !%�
 !��/��� J��0(%) 

ol/B ol/B om/B �Dp
 ���4$ '0(3 H��9$ �7�1 �D�$ *

dq/l Sw/B rr/l !%�
 ���4$ '0(3 H��9$ �7�1 �D�$ ζ

d/Rw d/rS S/dw G�
�U O�� 6�94Q0(%) 

l/ol l/ql l/rl G�
�U d� 6�94Q0(%) 

*Likelihood ratio for positive results
ζLikelihood ratio for negative results

H	 -"�� <��; �� �L�� ��
���O &����{"(G�� -��%�

]�� )S/dw�p.% (�2��@� ����� ��.% �24�&

�2_� ����� -	(�)om/B($����J NH )���O	 -	(�

 !.�p .% &���� "(G��»%�2�  ���«(�W�� �	d$rl

%�� �p.% .

4O %.�� .%� �2_� &��VW�H X�.	 � &PU�� $���� 

��� %�2�  &5'� �	 (�"��d�� &���� "(G�� �� �4��7� .%

%.	�����	 �4� �	�'� ��H .% &�K` NH -.���� &'��
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9
3 &O	(L �	$&�<�3� �s(P � �5P �	��»%�2�{

��� «�	 (�W�� d$�;	% &�{ ����4O ]�� ��O ��	

 �J &PU��o/wS�p.% �%�� &��23 ]��3 D��24� �O .%.

&5'� &��VW�H X�.	 ��'t��»%�2�  ���«(�W�� �	d$

�	
�� ��S/rq&'b� ��	 �� $%�� &�"�� �O .% 
�� �p.%

 ]�� ��O -.���� (P	 �{»��� %�2� «(��  �	d$�;	%

��	 )���O	 %�W� .���� =.	�� .�s% ]�� �	 NH �{

S/rq��	 �p.%.

��; �� �L�� �� <d/Rw�	 NH .���� =.	�� �p.%

 )���O	 � ]��d/rS.���� =.	�� ��(� ^�� -�p.%

�2��@� � ]�� �	 NH ���� ��.% �24�&����� -	(�

 &5'� �	(�	 ��Sw/B$����J NH )���O	 ��(� ^�� -	(�

 !.�p .% ]�� �	 NH .���� =.	��»%�2�  ���«(��{

 �	d/ql%�� �p.% .�t��'s (V�% !.�2� �� .%ABG 

]�� ��O .% -.���� »��� %��%�	«�2_� �	 (�dy%��

)»���%�2� «(��  �	d()���O	 ��ql.�s% -� �p.%

 �; ��	�[� ]�� �	 NH .���� =.	��))��L S.(

�	(�W�� !�� "S]�� ��O =.	�� &��VW�H .%

 ����4O ]�� �	 NH .����S/rB	% �p.%�;.

(�W�� !�� " �	S.	 ��'t�� (�	(� &5'� &��VW�H X�
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