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O�  �U�7  45\ ��F�  4F0�    .L�7  ��O��  �NO�P�  1���  1���F0�  

��  1	O�
OU  R�O	��.�  ��	�  4FF0�  .1	O�
OU  R�O	��.�  �� PH>7.45 � BE>+3 �  1���FF0�  R�O	��.�  �� PH<7.35 � BE<-3   

I��N!  ��	�.�  

 >�C�!:��  1�  62  ��%��  ��	�  �NO�P�  34  ��	�  �$N�  54.8  %  ���	�  `�7  a��  ��0�-81��  �$.����  �� �   ���� �  '����  ���6    .�$.>��   

1	O�
O� �)V$! � 1���0� R�O	��.� � 1	O�
OU R�O	��.� ��Z�!�!  �� 20 ��	� )32.3 % (� 6 ��	� )9.7 % (� 2 ��	� )3.2 % ( �	:�  

4���  .1���0�  �)V$!  ��  `�7  8��	�  ����   .���  
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  �  ������  �9�)"�  ���>  M��N!  8���  h��.)�  D��  R�

�1����  1��  �  ��0�  #,-./�  a�3�! 1�  �U  h��.)� 8���

40�  ������  �	/  ��	%�  8��  )1  ���V.0�  �i3���!  .(

  �	/ 8�71�� ��O��U D�.)���� ������ Severinghaus 

� Astrup    )3  �2�� �� (����.   4>����  �" �
�$
! 8�7

���  �  8����  �	/ � ������  �	/ 8�71�� ���W! PH   ��

��
����  ��C�  ��  �  ��	
��  M�+ ����%��  j����  ��  ��1�0

456���  �+�� ��  1���  .40�  �.���  ����)�  h
0  �9��  8�7

 �1����  8���  �	/  h"  hW+�  �8���  8���  ��  R�$
!  M�

  ���  �,�)����  �  ��"�	"  �k���  ����	/���  1�  456���

�� Z0�$��1���� .�1�0 M
%� ������ �	/ 8�71�� 8���

 �� 40� ��	
! � �	�0��9�)"� 4��V" �0��� � ���l! ��	$�

 ��  �"  �O	m	OU�)"�  TO��  n0	!  �����  �	o  �  �.�

�� p$��	.��	� �>���	$��"��V.0� ��	� ���	����� ���6 �.  

��%7 �	/  8�71��  ��O��U  ������  �����  �.���  �"  ��	�

 ��	
!  �0���  8���  ������.0�  D��  R�  ������

�� ��� �� 1�� � ��0� 4�Nq� � �	�0��9�)"�  G,	%N� .����

 �.!�" K��o 1� �� � ����� ���" �i
��� K��o 1� �	/ ��	%�

�� �.>�� ��� �.��C� ��" ������  M.>�� ���$7 �� .�	�

�	/    Q	6�  ��  40�  M
%� 8��N.�  r��	�  �D��  M��  ��

 �O	5�U �T�1	5���! �h)��	�U S�
�! ��	!�%7 �" ���	�s�

 1� D	��� M.��C� ���$7 �� S$0�� ��� ��	OU '�%.+� �

�� ��%: M��) �$���4  �5  8�71�� ��O��U 1� �" �!��-o� .(

��  ������  �	/��  40�  S���  ���UPH �9�)"�  ���>  �

����� �	/8� ���> �� ����� ������� �	/ M��" ��)"�

�� #�$��
�� ����� � ������ �	/ �9�)"� Q�5��  � ����

  ����� �� =0�� p$��	.��	� � ����� 8��� ���	� M�� ���%!

23� �� 8�.)� ����%�� �� 456���  .�$.)7 �1, �9�� 8�7

�� ��0 #�$��" ��) ��O�� #����[!  R�O	��.� #,-./� ��	$�

! �8� ���> �� ��O�� #����[�� M��" ��)"� #,-./� ��	$�

�� �./�$� (�)V$!  ��)"� 8� ���> ����5: #����[! .��	�

  �  M��"CO2    #����[!  '�!	!PH    ��    ��  '����  4O�+  1�

�� S6��+ �� �)V$! � R�O	��.� #,-./� ) ���0�6  T� .(

�� �1�� Z�6 �+��: '�%�� 1�Nq� �� ���1 #����[! 4�� 4�

8��  �o  ��  ���!	s�7  �  4�O��.
O�  ��  �  �8	��  �5�6  T�

  #,-./� '�%.+� �t%� 1� ��� ��: M�+ �� �5�6 ��
�%�

 t%� 1� ��� ��: 1� T� .40� ���1 1�� � ��0� � �.�O��.
O�

��  �	�)��!	s�7  �	:�  �8	��  �5�6 ��
�%�  '-./�  4��

�  40�  M
%� ���
.O�  8�7�	!����  ��� ��1U  ��  �  �5�6 u

  ���%! .�	� �1, 	�."��1�� 8�7���� 1� ���V.0� �� 1��� � ����

�U ��$" �� � Sm�)� M�� M
%� I�.3� 8�7���� 4>���� �7

  �>�o 1�  .���� �
.$� 1��  � ��0� #,-./� 1��� �� 40�

���� � n���� ��  ����%�� ���� v	q� �� ��  '-./� M��  �!

��  40�  M
%�  1���0�  .���  �$7�	/�  4��  2���>PCO2 

  ��  �  R������  8�7��0�  2���>�  ��  �  (�)V$!  1���0�)

  1� ���" �7 G�%�)� � ���� (R�O	��.� 1���0�) R��������w

2�� ��7 4�Nq� M��  ��� �$7�	/ ���6 ��\l! 4 ! �� �
�U

)7  �8 1���0� �����U �	:	� S�� M��� � 1� �xN� �g� �� .(

 �U �	/ 1� �.��� �1	O�
OU �� � � �� �72�  ��\l! ��%�� �
�U
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�� .���� �� 1�� � ��0� #,-./� Q	�� �0��� �	g$� M�%7

8��%�� � n����h�%y! �� 40� M
%� I�.3� 8�7 8���

  �� � #,-./� M�� ����� � 8������ 8��� ��� ����U �

2��  z��!��  �U  '�5��R%" ����%��  �
�U  ��  .����  ��$$"

  �� 1�� � ��0� #,-./� Q	�� �0��� �� #�NO�P� 1� �xN�

  ��� �./���� I�.3� �+��: '�%�� � n���� 1� �xN�)9  �

10  40�  �.>�� ���6 �0��� ��	� #,-./� M��  Q	�� � (

456���  23�  �� 8�.)� ����%��  ��  ��()�  M��  �O�  8�7

�+��: '�%�� 1� T� �9��    ���6 �NO�P� ��	� �.%" 1�� Z�6

  �� .���� ����)� 4�%7� � �.>��  4V���� ZO�P� �� 4��$�

 Q	q	�  M��  �0���  �� �NO�P� R� �� �" h�.>�� h�%y!

.h�1���s�  

?�����5A 

��  M��   �NO�P�  �NP�� -�V�J	!  ��  ��.0��%��  ��0��
�O�  

  '�0 �������1394-1395  �62  ��%��   �����"  ��	��  ;���  

����"  T�  1�  ��%!�  S%�  �+��:  �  D��C�  ��   23�  

456���8�7  �9��  ��	�  �NO�P�  ���6  �$.>��  .  27�9�  M��

  ���l!  ������  �
���  �	��  �������  ;-/�  �.�%"  n0	!

  �����)IR.UMSU.REC.1394.172(.  ����%��   �� 

#,-./�  R���$��	%7  T�  1�  ��:  ���  1�  t%�   �5�6  8	�� 

1�  �NO�P�  LC+  ����  .��J�>-�  T�  1�  '��.��  ��%��  ��   23�  

456���8�7   ��9��  M0   �   �T$:  '	o  #��   �S%�   h�-�  

��!��+  ����8�7  ��7������1U  ���>  ����  �8�"��  ���� ��  

�8�����  �:��  �#���+   4�O��.
O��7  �  #����[!  ��0�  �  1�� 

45\  �����  .1	O�
OU  R�O	��.�  ��  #�	J PH �.���  1�  7.45 

� BE �.��� 1� 3 � 1���0� R�O	��.�  �� #�	J PH  �.%" 

1�  7.35  � BE �.%"  1�  3  �  #,-./�  �)V$!  ���  �� #�	J 

#����[!  8�  ��)"�  M��"  �	/  ��  �g�  �.>��  ��  .��)V! 

�����7  �  a�3�!  #,-./�  ��0�  �  1��  n0	!   t��	�> 

456���8�7   �9��   ��W��  �����  .��  {	y/  #,-./�  

�.�O��.
O�  ���  h�0�.�  M��  3.5  �!  4.5  ����  �"�  �,��  ��  

�.�O  '����  ��  �g�  �.>��  ���  �  �!,��  �  M�����!  1�  M��   ����� 

�s�7  �   �%O�"	s�7  ��   �g�  �.>��  ��  . M��  ������  8���   h��0  

135  �!  145  ����  �"�  �,��   ��  �.�O  ��  �g�  �.>��  ��  .

�1,  ��  �"|  40�  �"  �����   h�)�"  �.%"  1�  1  ����  '	�  ��  

�.�O   ����	$�  �%)�"	s�7  ��  �g�  �.>��    �� #��-o� .��

 R}  .4>�� ���6 S�� ! � ���W! ��	� � ����� 45\ 4)�O

������ �%" 8�7M������ #�	J   ±  ���� � ���N� L�� ��  8�7

��  �V�"  �  '���:  ZO�6  ��  (�J��)  ������>  #�	J

��� D���� Z0�$� 8�7���	%�.���  

>�C�!�� 

��  M��  �NO�P�  62  ��%��  4 !  S%�  �+��:  ��	��  ;���  

����"  8�.)�  ��  23�   456���8�7  �9��  ��  ��.0��%��  

��
�O���0  4 !  �0���  ���6  .�$.>��  1�  �g�  �)$:  42   �V�

)6707    (%���  �  20    �V�)32.3    (%�1  ���	�.  M������   S"  

M0  ����%��  14.19  ±  56.5    '�0):S6��+  47   ~'�0  

  :��"��+77  �  :�����  57  '�0  (�	�.  M������  M0  �����   

12.75  ±  57.35  '�0  �  M������ M0    ���117.06  ±  54.7  

'�0  �	� .  1�  62  ��%��  ��	�  ��NO�P�  10  ) �V�16.1    �� (%

456��� 23� �� � 8	�� �5�6 t%� 1� ��� ��: ���$7  8�7
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  �  ���	�  ���"  4>����  ���!	$��  ��9��52  )  �V�83.9    (%

1�  .���	�  ���
�  4>����  ���!	$��  62  ��%��  ��	�  ��NO�P�   

34  �V�  )54.8    (%�O��UFF�  �F8�71�  ��	/  �F�'���  6  �V�  

)9.7    (%1���0�  �R�O	��.�  2  ��V  )3.2    (%1	O�
OU  R�O	��.�  

�  20  )  �V�32.3    (%1	O�
OU  �)V$!  ��$.���  `�7 ���"  1� 

����%��  1���0�  �)V$!    1� .�$.����10   ���!	$�� �" 8��%��

  ����	�  ���" 4>����5  )  �V�50%��� 4�Nq� ( F  �'�2    �V�

)20    �R�O	��.�  1���0�  (%3  �V�  )30    �)V$!  1	O�
OU  (%

  '��:) �$.���1 (.   4 ! ����%�� �� h�0�.� S" M������

  ����"  ;���  ��	��  �+��:  S%�0.75  ±  4.93  MEq/l  

  S6��+)3.10��"��+  � 6.90MEq/l   .�	�  (  S"  M������

  ���"  ;���  ��	��  �+��:  S%�  4 !  ����%��  ��  h��0

11.89  ±  147.90  MEq/l    S6��+)111    ��"��+167 

MEq/l  ��  h�)�"  M������  .�	�  (  S%�  4 !  ����%��

  ����" ;��� ��	�� �+��:0.21   ±  0.85  Mmol/l    S6��+)

0.06  �"��+F  �1.20  Mmol/l  (  '��:)  �	�2  .(2   �V�

)3.20   (%    �  �%O�"	s��747  ) �V�75.8    � �%O�"�s��7 (%

13  ) �V�21    .�$.��� '���� h�0�.� �P0 (%6  ) �V�9.7    (%

��!��	s��7 F  ��45  )  �V�72.6  (% �  �!���s��7�F  �  �11    �V�

)17.7    8�7���	%�) �$.��� '���� h��0 �P0 (%1    �2 .(

  4 ! ����%�� �� h�0�.� M������  ;��� ��	�� �+��: S%�

  �����" 4>���� ���!	$�� �" ����"0.43  ±  5.05  MEq/l  

%��  ��  �FF$��  �"  �����F!	F>����  ���F
�  4F��	�  ���F  ��

0.80 ± 4.91 MEq/l    .�	� 

������M  �0 �h  � �������%  +��: S%� 4 !�   ����	    ;���

�  �"  ����"����!	$    �����"  4>����9.48  ±  153.70  

MEq/l  �  �  ��������%  �  �"����!	$    ����	� ���
� 4>����

12.06  ±  146.79  MEq/l  � .�	������M  )�"�h  � �������% 

+��: S%� 4 !�  ����	 � �" ����" ;�������!	$   4>����

�	� ���"���  0.19  ±   0.78  Mmol/l    �  ��  �������%   �"

�����!	$    ����	�  ���
�  4>����0.22  ±   0.87  Mmol/l   

� '��:) �	3(.

  

K�
$ 1- M!�	7  �%����C  N-O� �  ��6% ��
���   0P�
	���� �	
�;
Q  0P�
	����   �	
�;
Q �6R57 � ��
��� �6R57  ��  

)���*�� �27  S*' �#��$  
%	��  &��'  �%��(  

 )���*�� ��T.�   �%����C   
U��  

 '����  34  54.8  

 R�O	��.� 1���0�  6  9.7  

 R�O	��.� 1	O�
OU  2  3.2  

�)V$! 1���0�  0  0  

�)V$! 1	O�
OU  20  32.3  

S" H%:  62  100  
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 K�
$2-   �%��( &��' 
%	�� �#��$ S*' �27 )���*�� �� V�6-( � V!
� 0V����� ���T� =��2%� � 3�W%��� )62=n (  

 ��[��   3�W%��� ±  ���T� =��2%�  S��
#   �\(�
#  

  h�0�.�)MEq/l (  0.75  ±  4.93  3.10  6.90  

  h��0)MEq/l (  11.89  147.90±  111  167  

  h�)�")Mmol/l (  0.21  ±  0.85  0.06  1.20  

 

 K�
$3-   �%��( &��' 
%	�� �#��$ S*' �27 )���*�� �� V�6-( � V!
� 0V����� ���T� =��2%� � 3�W%���  

 ��[��  
 3�W%��� ±  ���T� =��2%�  

) ����" 4>���� ���!	$��10=n(  )  ����
� 4>���� ���!	$��52=n (  

h�0�.�     MEq/l 0.43  ±  5.05  0.80  ±  4.91  

h��0   MEq/l  9.48  ±  153.70  12.06  ±  146.79  

h�)�"Mmol/l   0.19  ±  0.78  0.22  ±  0.87  

]2�  >D��% ����:  

 23�  ��  1��  �  ��0�  #,-./�  8�7 456���  �.>��  �9��  8�7
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Abstract 

 

Background & Objectives: Acid–base abnormalities are common in critically ill patients. Our ability 

to describe acid–base disorders must be precise. The aim of this study to investigate the incidence and 

type of perioperative metabolic disturbances and electrolyte abnormality in patients undergoing 

coronary artery bypass graft surgery.  

Materials & Methods: This was a prospective, observational study, performed in a university-affiliated 

hospital. 62 patients undergoing coronary artery bypass graft surgery were included in the study. After 

operation the patients were transferred to cardiac intensive care unit and electrolytes and acid-base 

variables were recorded. The primary endpoint of the study was the incidence of metabolic alkalemia 

or acidemia. Metabolic alkalemia was defined as PH >7.45 and BE >+3. Metabolic acidemia was 

defined as PH <7.35 and BE <-3.  

Results: From 62 patients 34 (54.8 %) had normal acid base analysis. Respiratory alkalosis, metabolic 

acidosis and alkalosis were occurred in 20 (32.3), 6 (9.7 %) and 2 (3.2) of subjects respectively. 

Respiratory acidosis is not seen. 

Conclusion: Regardless of normal subjects, respiratory alkalosis occurred more frequently than other 

acid base disorders in patients after coronary artery bypass graft surgery. 

Keywords: Acid-base Abnormalities, Intensive Care Unit, Coronary Artery Bypass Graft Surgery. 
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