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:����� ��� ��� ��� ������  ����� �� ���� � !"�# ��$� �% &'"(� ���) �"���� %*� + ,-.� - .'��� 01 '2++ 03'4+ ' ��5 &��� (���1 6��7+  ��5

� "���"8+ � "9 ��� �� .�'" �%) �;�<� Cardiac heart failure -9 ="��%�>+�+ ���+?+ �) �7� @%��A ��9"9 4-� �� �9 4%�� ��B� ��  ' ��� C,A� ���D; 

E�F'�1�G+  'H 1� �7��  IJ1��� ��F� ' KE9 ��>-8� ;�,-. ��� ���� �� ������ �" K��LF� �� M�E� �� N��A 4%� �� ���D "� 2�� ��;��+ ��<8EA �E� ' 

�4%� O.�� .�;'" 2�� � �0P7� )  �3Q� 01 R�E2++ ST1�+ � =BA����U+ ��8�� ��� �� ��� ��� ������ � "���"8+ %"A �� V�,��� AW�Q�� W� ' @-.� � ) 

�� =BA� �E� �'�� � �D.  

��� :�� �X $� �0P7� ) *E �E'�� ����D ;�<A 50 "8+� V�,� �� ��%"A �AW�Q� @-.  ' (�"�� �'��)50 ��F �+[ V�,� �� )"8+� �,-.- �.'�� �9 (�E� �'��) 

)����A9 \8� �Q��] ��^�A� ;�A��� .���F�� "��. �0P7� �"�� "� �E '� ;�'�� !�� ��� ���� �� ������ ' )E����"� $+�����8E "� \,. )WP� �� ���U+� '   

30 �W+.� _� �� )WP� ���U+� ����A� )�+� ' � �W� �����. 

����� :�� 2+<A+� ��� ���� �� ������ "� \,. �� )WP� ���U+� '� "� �'��  @+1�1 �� �E� ' �"��21/0 ± 94/0 ' 18/0 ± 76/0 �W+.� ' "� �'�� ;�"�� "�X �� 

��0� )"�� ��a+� ��� .2�� 2+<A+� "� �W+.� ) 30 �0� �� )WP� ���U+� "� '� �'�� �"�� ' �E� �� @+1�1 18/0 ± 90/0 ' 17/0 ± 81/0 �W+.� !'J1 ' '� �'�� 

��0� "�� ��� )001/0 < P( ."� \,. �� )WP� ;���U+� )E����"� "� $+�����8E '� �'�� RV�5� ��0� "�� ;4��� �� "� 30 �W+.� ) �0� ;\8� �� "aF ��5 C�� +% 

' ���3 @-. "� '� �'�� !'J�� ��,A  U�1 '"aF ��5 ��0� RV�5� C��%��  �aA �'�� '� 2+� )"��.��� 

����� :���� ��"8+� V�,� �� ��%"A �AW�Q� @-. �� �bA )E����"� $+�����8E � ���F� �+[ ;V�,� !'J�� ��� E ' =�c 4%� "� �X !�� ;\8� ���U+� *+1  ��

4+03' $+�����8E �]�1 ��"8+� 2�� d5 ����� .���� 283 �9 2�� ��� ���� �� ������ 2�� "� \+,. ;��"8+� �Ac�X �1 �� ���F� )�� ;2�� �� �� .4%� 

�� ���1 "� 4,.��� E ' !��0� \,. ;\8� �� �� 2�� ����"� L+A �� ����� $� e5� 2++01 ����9 "� C8�Q� ��]' ��%"A �,-. ��J�%� ��8A.  

:����� ������ ��� ���� �� ;������ ��%"A �AW�Q� ;@-. ���U+�  

  

: �!�� \� �'" )�+f9 ;�+0% �%,� ;�86� "'��. "��#$ %&
�� #$'()� �(*+$ ��' �� ���, �#$ (�$��� # ������*� �"��� �# -�.�$� ����/�$ 

��� � 0�1�2� � ���' 3��� �# �4 . �UJ#� �>�L� ��>aA�� �-B�1394 M33 )362 :(2136 -2131  
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 ����� ���� �	�
��  �
) ����CRT  	���Capillary refill time(  ����

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

��(� !  �	
�	���)	�  ��* ��  ��	�� � +���,  ��-��-  ��!�%� /� ! 0,�, 

/1!2, � �� �3 '���� �	4,    �
 �	�5 ���� .�!�   0��    7��) ��8


� �� �5 CRT &� /
�	,  	�9 ! ��	�0�#:�   ���*  ������   (����

;
�<,  �32�  )1(.  

� �> � �*�, CRT �8 � ?� ���� ���� !� > �	
� ��
�	,   ���* 

	@�>  A!�% �� �3 2B��	�) ��Distal(  -C� �  D�� ��, *    	�� A!��%

	/
 ��� �	B) E	4% �$�    �  .2��  ��$$5 0�� /
 F�	�,   ���*   ! E���$5

�� ��	G> H��,� ��, ���� !� (��� ;
�<,  �3
 ��	I�� �   ���

 �	
� ��
 !�/,�8  �  ��45 �J2 2�   �� ! � �)  �� �5�� L-�C
F 


 �!	I�
� ��	� )1(.  

CHF )Congestive heart failure (-5 M��$��",$, � ���,N,  * 

 �*����+'!,� 
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�� ��	 �� ���� ��� 
� �� ���� ������ �� ����CHF  ���� ���	 
���� �������  

$<� O�	$
	> ��5�	5 2-% �� �5 2� �      (0
#�
 ! �	�P ���� ���)

 �	Q� 
�  �� �� ! ���<� �! 2B��	� �5*��   O�-� ��/,�8   F2�� 

	
  	> � O-��� )	5 �3 R	S4��  ��* >*	H�	, T�	�
�", ���F   2�;�

��� �� �	B)� �/,�8 �� �>  �F  �	Q� �
 ��
 �  �� ! �F  0�  �� �>!�

  )	�5 2�-%�    �1	�U>  ����� ����>� 
 F��	�5,    �> ��9 ���� ���� 

H�)!���S,  !V	��  $<�� 
 A	I� � ��)  )2.( �% � � +CHF    	�� �����


���� ��
 V1
F� 
� � �  DT	�� WH	5 ��  	�H* ;
 ��<,  !CRT 

���B,  � 3 >	Y�, ��5 ��	�  )2(. E	� ��  F�,3  *	H ���/�
 �	/T	<
 ��F 

�$4��� *  0� ��)	� .2�  ��)�� � �� ��Q
 �9� ��
  

Lobos �/T	<
 M	Q>  	� � �	"4H !  *  !� ���* 58    �	�\� ]��5

� ���	
 ^U>* O-�F $\0, �>�Q, �*�,   ��5 �>�4>CRT � �� � �	�4, 

� 2;���@, 
4%� �!�� 	�  �� ��> ?�	<� O-� �� )3(.  ��/T	<
 �� * 

�F*�:� Anderson !  � �	"4H�$�)	���  Y_�� �� �9� 	� �5�,   ����� 

;
�<,  !`
 % ��)F* -�	�2,  �	4�% CRT ��� 
 E a��  ���	� )4(. 

  	�0� �9!F Raimer  � �	"4H ! M	Q>  	�&� �/T	<
 * J��$�   !� ��:>

!� �� �T	�* E	I8 F $\0, >  ��>� � �	�B   ��5CRT   ���45 	��  !	��
*   

2 >	YF�����,  �	����4�%  `�����	� �����8 ������* ��	����, ������ 2SCVO   

)Central venous oxygen saturation (�����B,  � 70 ������ 


� ��	� )5�P ! (� Evans !  � �	�"4H  � CRT   /
 � �$% ��� *�	�, 

��  2@9��	� � ���*�	4, �e	
	� 2�  ���� M	> )6(.  

	�> �� �9� 	��g  �	/T	<
 �:4H	>�,W ��I�  �$N4H !,0   �	�/T	<


�9�� ���:   �� ��� M	Q> �0 
�,�$ 8 �5,L �!,/�  	��> � �g   ���� �  �

2� F �/T	<
 * /� h�H 	� �1	P,,0  Y_��,�  � M	�Q> , ��@�  
�4%�   ���

CRT � ��,� �	4 	��	> �� ���
�� >	U�P � �-�� �� �� M	Q> ,�.  

  

��� 	
  

0�  WH!i�F &� �/T	<
 * +H �H!�� J��$�  �:> ��  E	�� �� �51394 

� ���	���	4,   ��H#T  *    .2�)�� M	�Q>  �	@I��  (k) 2�,/49   ���


 �/T	<
`
	� �� �	4, �>	5* �� P �9 `4%� C�> 	�� .��    ����
 � ��) 

	��	> ���� �-�F� �!�� 
�� l � �)  !�, 	��	> �� ���
�� �-�F�   �!���

"B�  � �H	�`,   .�>� �  

*	H�	,/
 �!�!  ���  ��/T	<
  ̀ 
	��    ��� ���� CHF   ���)*   �!���


��( ��� `�	4� F �>	5 * ���   �P �9 `�4%�   ��	�C�>  � 2�;� ���@, 


4%F� �!�;
 �� 
 �9! M�%2� �5 ��J h�m
M� 
�  ! 2���, 

� 2U) 
 !�	4,  ��*  .�� �/T	<
 �� 25��F0,$N4H ��� ��U
 ���  ��

 ��� 2)  �����  �	�B)  � ��3 E���,  ��)W,  � 30  ����� �� (  

30 �U,�� * 	UT  �  D� E! * ���@, 
4%F�   �>�3 �!���*#�   `��	�

H �!�� ! �GP�
�
��S, P0, `4%F ��	4,  .���� n�	3 �/T	<
 �   

�� E
�) �  ��	I��  	�J!�	U
 2@9 �>4> +QP ���� * 
 !� �,:>	,0 

 o<� 0�)�� �G> �� 	� !48 ,�	$ 95    � �� F�����J  ��
�80   F�����

/
 h �;> ,�	   ���� ��� �	
��  �
����  E�	�/
 9/0    �!	�I� `� ��P !

$/
� � � �,0  E�	/
 �5 �!�� !�5/0F +QP �>4> * ��
 �	,> �/T	<
   ���

 � �/�50 �,�	4   .�� ��!J�� �!�� �H ��  

'!� �� �	5�0 �5 �� ��� �/� m� � �O  ��,W  �>�D   q��8

U;�,�	U�F �,� �	4 "�#� #5�
 �� ��$$5 �/9 �
�  �H#T *  (k) F�	@I��  

`�� ! F`4% A	�  �� M #%  � �#�2  �>���  ���� �� !�     k	��  ��� ��5

5 *  O�-�F CHF �� �J  �/<� 	�H�  ���F  ���    �!��� � �$% ���
 !  ��

�% �9! M�% ���� +CHF $% ��  � �� ! �H	��/T	<
 ���>  .  

� 0�)�� � �� �  D��	4, !�* `4% 2C�F �% ��P + ��	�,   `
	��

2SPO )Oxygen Saturation�	��1 F(  ��9�� ! �3 �	B) FO-� * 

 ��� �� �P�J 	H � �> � �*�,  2�Y !�
 ���� ���� �� ! ��    ��� ��5

	H	@�>  k4-
 �8* >	�) M �> � ��	4,  ���F�� � �	�4,   ��/T	<
 �� !

4>� � 2�� DS� .��F�	4,   2��� 	� ! ��� � �	:> O-� o<� �  ��e	�

!� ��* � 03	> �����	4, )�"� 03	> �  	H*  2��	�   E	�4%  �	B) (	�

�
 �� >	
� 	�� I� �� �5*�,  �:� F���   �>	�B> ��5 *    �  ��3 n!��3

�)	� A!�%� DS� .2� F �� �	B)��� � ��     2�B��	� �	�
� ���
 !

 �)	�� �3�    ���� 	�� ��5�      ^C�B
 03	�> r�>� ���� ��
  ���F 

� �> � �*�, 
 2�Y !� ����� .  

*	UT  ���@, 
	4� ��� �� �	4, �	�"�  �� ?�8 !��    	�� �� �>	��� 

>	�$)F`, �5  ��J ! M�� 
�  2���,    � ��@:> ! ��� M	�Q> * � ���@,  	�� 

 FE)�!��O2N )Nitrous oxide( 50 ���� �5  ���i,   .2)�� M	Q>   

>+, � M	Q>  �  D� 2%	���@, 
4%F�  �:�� �	���  ̀ ��� '!�F 

CRT � �> � �*�, $N4H .�� 2�Y !0,   � ��>  �	�
� ��� � *��, CRTF 

�%���P +��	��,   F���3 �	��B) FO��-� �	����1 `
	���2SPOF 2EtCO   

)End-tidal carbon dioxide (! BIS )Bispectral index#��,> ( 

� �> � �*�,  !�� M�) (49 *�!J �	%�8  � �H�	4, ��� 2�Y�.�  

�� � 	H* � �	@> �� ��
J 2��2� M�> 	�   � #�) SPSS  �C��> * 23 

)version 23, SPSS Inc., Chicago, IL( �
�J ! 	H* �	
J* 2
χ  !

t #Q� ��
��  !-;�`, � � ��2)�.  

  

���	 	
  

��  �0 F�/T	<
 100 �,�	4 2;� E	4%  P �9� L-�C
 �5 50 �I> �J  	�H 

�	\� 	��	>�� �-�� ! 50 �I> �J 	H ��	) �,�	4* �-�� F�>�� �� !  ��/T	<
 

�>�� .
,:>	,0 0� !� �!�� ��
 !  �H	��  ��� ��� �,O 9/11 ± 6/53 ! 

2/14 ± 6/53  �
�J ?�8 ! �� E	�tF $/
 �!	I�� � �* �,0   �!��� !�

) 2� �> �9!990/0  =P �� .( �0 �!�� !�F  ��� ��� �,O 26  !23   ��I>

) ��
52  `�	U
 ��46  ! (���� 	���� �, � �	�4    ��
�J ! ��>�� ��2
χF 

$/
 h��3 � � �* �  �,0 ) � �> �	B> �!�� !�550/0  =P .(	��(  ����0 
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�� ��	 �� ���� ��� 
� �� ���� ������ �� ����CHF  ���� ���	 
���� �������  

P �9 E	4%  F�!�� !� �H �� `4% V>�   �> ! �) 	�� +"�� 25   �� ���


 �!����
  !21 ) �� �H	� �!�� �� ��
50 ��   `��	U
42   ! (�����

$/
 h��3 � � � �,0 ) �B> ��H	B
 �!�� !�140/0  =P E!�9 �� .(1 F

���( t�
,	H�* ) ��
�,&  �!�� !�
J2�  ��.  

��  E!�92
 F0,:>	, /
 h �;>  ! �	�,  	�H��
 �	�* �4H &�,
	$� 

�� �	4,  ��`�� 	UT  � * ���@,  !30 ���U, 	UT  �  �/�* � ���@,  ��� 

&,"I� !� �!�� ��
 ! �H	� 
J .2�  ����  �
�J O�PtF 
0,:>	, 

 �� O��-� �	����1`���� �  *	��UT  ����@,� �� �!���� F����
 ��� � ���8

$/
� � �* ���B, ��F 	
  �� ���U, * 30 �/� 	UT  � * �F��@,   �!	�I�

$/
�  � �0,�  �!�� !��9! .2� �>  


0,:>	, � �	B)E��, #,>   �  `��T	U* ���@,  �!�� ����
  �� �

$/
 �8� � �* ���B, ��F 	
  �� �� ��U, * 30  ��/�  	�UT  � * � F���@, 

$/
 h��3 � � � �0, !�  �!�� �9!% �� .2� �>0,  E	�PF  0,:>	�,
 

�	B) � �3E��	� �� ��?�	 30  !60 �0,  �!�� !�h��3  $/
�  � �

2� �. 0,:>	,
 �	B)  ����
  �>	���� ��  ̀ ���  	�UT  � * � ���@, �� 

�!�� F��
 �8 �� $/
� � �*  ��� ��45F  	�
   �� ��U,�� * 30  ��/�  � 

	UT * �F��@, 0,� !� �!�� �!	I�
 .��>  


0,:>	, �9�� *   ���� �� �P! 2SPO  �� ̀ ���  ��/� ! �   *	�UT  

F��@,� ��  �!���H	� � �$/
 �8� � �*   .��� ��e	� 0,:>	�,
  	�H  ��

�� �	
� !� �H�U, * 30 �� !�U, * 60    �$/
 h���3  �!��� !� ���  � �

 �!�� �� ! 2� ���
 .�� ��e	�  

0,:>	,
 �	
� ��  �����  �����
 ��  ̀ ��� �   *	�UT   ���@,� �� 

�!�� ��
 21/0 ± 94/0 ! �� �!�� �H	� 18/0 ± 76/0 �U,��  u��� 

0,:>	,
 �	
� �� ���� ����
 �� �!��  ���
  ���  ��8  ��$/
 *� � 

��B,� �� .0�  F0,:>	,
 ��  ��U,�� * 30  ��/� �   *	�UT   ���@,� �� !� 

�!�� ��
 ! �H	�  ���  O�,��� 18/0 ± 90/0 ! 17/0 ± 81/0  ��U,�� 

�!	I�! !� �!�� �$/
 � � �� )001/0 < P.(  

	� M	Q>  �
�J t �9!� �� �!�� ��
 )���
 �� ��	��	>  �>	�U�P  

O-� (�� �G$
 ��	���  � #,
  ��,,t� ��  2%���  ���  �����  �����
 

0,P ��@,� �
4% 2��> �� `�� �  F��@,� 015/0  =P ��  2��� 

�
J �5 �	,� �� WH	5 �$/
 � � �	
� �� ���� ����
 0,P  ���@,� 

2��> �� `�� �  ��@,� �� � �	4,� ���
 �� CHF �
 ��	�.  

�� `"� 1F (��� �	
� ��  �����  �����
 �� !�  �!���  ���
 

�/T	<
 ��
J 2� .  

0,:>	,
 ^3	� 2ETCO ��  ��U,�� * 30 �� !�  �!���  ���
 ! 

�H	��� ���� O��,��� 16/3 ± 94/36 ! 87/1 ± 88/32 ! h����3  !�

  

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

                                                               ����  

�����  

��� ��	���� ��	��	� �� ����  ��� ��	���� ��	��	� �� ���� ���   �����P 
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  30 @��E)  7� �+!A�EG� !�
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�;�?)� ���H )mmHg(  
<F@ 7� A�EG� �
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30 @��E)  7� �+!A�EG� !�
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�;���I� ���H )mmHg(  
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٢SPO )Oxygen saturation(  
(����) 
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30 @��E)  7� �+!A�EG� !�
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The Effect of General Anesthesia on Capillary Refill Time in Patients with 

Congestive Heart Failure Compared to the Control Group 

 
Mohammad Golparvar MD1, Saeid Abbasi MD1, Roya Kasiri2 

 
Abstract 
Background: Capillary refill time (CRT) largely used as a quick way to assess the cardiovascular system and 
the status of peripheral blood flow and perfusion in patients. On the other hand, cardiac heart failure is a complex 
clinical syndrome happens due to improper ventricular function and causes ventricular hypertrophy and 
dilatation tends to decreasing in cardiac functioning and in capillary refill time. This field sometimes has 
contradiction and this study aimed to determine the effect of general anesthesia on capillary refill time in patients 
with congestive heart failure compared to the control group.  

Methods: In a prospective cohort study, 50 patients with congestive heart failure and 50 non-affected patients 
with cardiovascular disease undergoing elective surgery, were selected and both capillary refill time and 
hemodynamic parameters before induction of anesthesia and 30 minutes after it, were measured and compared. 

Findings: The mean capillary refill time before induction of anesthesia was 94.0 ± 21.0 and 76.0 ± 18.0 minutes in 
patients and controls group and the difference was statistically significant. The mean capillary refill time 30 minutes 
after induction of anesthesia was significantly higher in patients (90.0 ± 18.0 minutes) compared to the controls 
(81.0 ± 17.0 minutes) (P < 0.001). All hemodynamic parameters were significantly different between the two 
groups before induction of anesthesia; but in 30 minutes after surgery, systolic blood pressure and heart rate were 
not significantly different but diastolic blood pressure was significantly different between the two groups.  

Conclusion: Patients with congestive heart failure in terms of hemodynamic parameters are different from those 
without it. It is necessary that during the operation, anesthesiologists should pay special attention to hemodynamic 
status of these patients. While such patients have longer capillary filling time compared to normal individuals, we 
can use this parameter as an indicator of the likelihood of heart failure in care and examination before the surgery. 

Keywords: Capillary refill time (CRT), Congestive heart failure (CHF), Anesthesia 
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