
 

  

1-  �����	
��
��	
 ��
��� ������ ���� ����	 �������� �	��	 ����� 	 ����� 	 ��!��	
 ������� � ��" �  

2- ��
��	
 ��
��� ������ ���� ����
�$�	 �	��	 ����� 	 ����� 	 ��!��	
 ������� � ��" �  

3- ��
��	
 �&�' ������ ���� ����
�$�	  ����� 	 ����� 	 ��!��	
 ������� � ��" ��	��	  

4- ��
�)�*� ����� 	 &��+ � ,-. /�01023 ���� ���1��	
 ���� 	 &��+ � ,-. �  ���
��	
 �,-. ���� �	��	 ����� 	 ����� 	 �
��� 4�-+ ��!��	
 ��
��� � 

������� 	
��� 
: ����� �	�
 ��
�  Email: mahnam@eng.ui.ac.ir   

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /290 ���  /���!� "#� 1393 969 

������ �	
�� 
�	���� ����  :������ 	���
26/12/1392 

�� ��� �� �� 
���
/290 � �!/���"� �#�  
��1393  :���
� 	���
18/4/1393 

 

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

  
�������� 
��1 � ��������� 
���2 � ���������� ����3 � ����������� ����� � !��4  

  
  

  

  

���� ���	� �
���
 ������� � ������ ����� �  

) ������	� 
��
� ���Impedance cardiography  ��

ICG   ������� 
���� ����� � ����� ���� (    ���� 
����

 !�"�# � �$%�&'  ��( )*+ 
   
��,��-!	 ���� � 
�

�������� ���� ./�� 0���� �� .2���� 3���	�4��"$,  
�����

 �+�� 5����	�  �6� 
    7���4!	 8�"�9  �  :  4�� 


�	 ���-' ��� ����( ��  )*+ 8����-' �� �4�$;' .�4:

    ��	 2���  �� 8�"�<= �">   ���=)1(  �� /�� 0��� .

/�� ��  ���@	 ������ 
��� A��� 
�,   
��,��-!	 
���

2�B	 .3�	�4��"$, �&' ��� 
�,  � 2C��) ��"� �$%

/�� D��� �4��	 �$%�&' 
�,     � ��	� ��� ��4!C	 
���

    E��F' � /��� G����� �� H"�C� I��� 2�� .(J��

/�� ����  � 2C��)   ���#�� ��4��	 �$%�&' ��� 
�,- 

   !��"�# 2�CL �����"' .(�M���"����:":�  
  
��,��-!	

      8�B��&*' � �,��	 �����:  �� ����� N�O .3�	�4��"$,

 �� �  !M�P�#     ���� �� ��"�� 2�$�� ����� H��+ 0��O  

)3-2   
��,�����: �� �= �� ���6!��� .2�O 0�$,  � .(

 �� .2�� S��BM� H�+ �� 2O��  � �P,�T# � �4�U��

 ��	 /�� 0�� �� V��;!�� I��� 
�,��-!	  �$%   ��"�'

 ��( )*+  � ���� .
�    ���;' ���	� .��� ��   0�W� 


) XYLVET   ���Left ventricular ejection time .(

  )  ���;' S��# �"��#PEP   ���Pre-ejection period .(

   8��Z��	 �"�[+ \>�� .XY 0W� ]�C@�� \>��

 �� �6�  4�� 
 )TFC  ��Thoracic fluid content .(

 ) �$!�������� ���������O 2�����	��@	SVR  �������  

Systemic vascular resistance 2O���� �^:����+ .(

 ) X���Y ������ �����: � �'�"���<= �"���>LCW  �����  

Left cardiac work �"$� ����� ()1(.  

    
��,�����: �� �������	� 
���
� ��� �� ��@@F	

���6!�� �6�!;	 ���:   ��	  ��$% �= ��  : ���     �� ��"�'

   3�'�!���"'�� _"`4�� )����`	 a�("')4(  8���c� .

��"' �4���M �� �$:  ��� �P;�)5( .&� 4�  
���>e' ��

�����������  
AV )Atrioventricular node �� (

����(  �4Y 
�,��� ���6+ � 
)6(   2�Z�(� ������ .

 �6� ���� 8�Z��	   4�� 
)7( �� 8��c� .  
��,��-!	

   B�U���� H"�h �� ����$�� 3�	�4��"$,)8(   H"�h �� �

 
������ �����)9( .�"$� �����  

     .�������	� ���
� ���� ��
!��� 2�$,�  �  %"' ��

 �"$� ��"C� �"%"	  �"$� ��"� ���F	 � ��>�� 
  
�,

 �"$� 3� .�"P: �� �= �%��>   ��
!��� 0�� ��  �U�� 


���" �$ %� %��� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /290 ���  /���!� "#� 1393 970 

 ����� ��	
���
��� �������� 
�� ����#$% & 

  ��
��P��� �`���B# �����4&	 ������ �� ���P,�T# ���h

69�     )!���� 3�� .��
!��� 0��� .2�� ���  !>�� ��&

   ���Z��  �� 
�'�� �� �4!C	 I$+ I���3cm 21  ×20  ×7 

�	 ����# ��
!�� .����   ���"4�� ����% 3� .��� 
���

kHz 50   �4	�� ��  
mA 2   D���h �� ��4     �� ����!`U�

 �6�  3$:  � � H�$O�  4�� 
4     2�M� ��
�� ����!`U�

�	 2CL ��  �+�� 0�� �� ��� ��*�� m�!U�    H�4
��� .��4:

���� 8�"��9  ��� ����� 2��CL  � H������  �������  ��� )����

 
�,��-!	�	 V��;!�� �= �� 3�	�4��"$,   .����  

����# )!��� ��=��: � 2F9 ������� 
���   
����

 ��� ��( )*+ . �U�� 8�"9  �    0��� G��"' ��� 
�

 
��� ��
!��5    2���  �� ����@	 �� � �	= 2��  � �6�

����#�� �� ���6!���� ���� ����	= -   �����@	 �M���"������:":�

  ��  �: ������	� ��
� ��� ��
!�� 
�W> ��B�	 .�����

  � n%�	 /��  � 2C�� .2��  !M��  Z�"' D�@F' 0��

 G�"!	 �"h14/4 ± 90/6 ��.�	= 2��  � �9    

 ZU�W	 0�� A��!�    ��	 ���P� �'�	��@	 
     �: ��,�

  �������	� ��
� ��� ��
!�� /�!�� � 2>�� ��`	�

   I�>�� �� .����� 
�����:  � I��� �4�U�� aW� ��  :

  ������ �� 5�#  : ���� �"%� �"P:   n	��% 
��,   ��'

�	       .��p�;P' 
��,�����: 
���� �= 
����B	 �� ��"�'

�� �'�@�@F' � �!C���	��: ���6!.  
  

:����� 
��
� 
������ ����� ����� 
����� �����  �!�� ���" #�����$�.  ������� ���� �����
 ��� ���� ������ � ���!� "#$

 ��%��&' (� �)��*�% . #����� 
&'$( )�&*��� +,-�1393 .32 )290 :(971-969  

  

References 

1. Cybulski G. Ambulatory impedance cardiography. 
New York, NY: Springer; 2011. p. 111. 

2. Scherhag A, Kaden JJ, Kentschke E, Sueselbeck 
T, Borggrefe M. Comparison of impedance 
cardiography and thermodilution-derived 
measurements of stroke volume and cardiac 
output at rest and during exercise testing. 
Cardiovasc Drugs Ther 2005; 19(2): 141-7. 

3. Charloux A, Lonsdorfer-Wolf E, Richard R, 
Lampert E, Oswald-Mammosser M, Mettauer 
B, et al. A new impedance cardiograph device 
for the non-invasive evaluation of cardiac 
output at rest and during exercise: comparison 
with the "direct" Fick method. Eur J Appl 
Physiol 2000; 82(4): 313-20. 

4. Tahvanainen A, Koskela J, Leskinen M, 
Ilveskoski E, Nordhausen K, Kahonen M, et al. 
Reduced systemic vascular resistance in healthy 
volunteers with presyncopal symptoms during a 
nitrate-stimulated tilt-table test. Br J Clin 
Pharmacol 2011; 71(1): 41-51. 

5. Gielerak G, Piotrowicz E, Krzesinski P, Kowal 
J, Grzeda M, Piotrowicz R. The effects of 
cardiac rehabilitation on haemodynamic 

parameters measured by impedance 
cardiography in patients with heart failure. 
Kardiol Pol 2011; 69(4): 309-17. 

6. Braun MU, Schnabel A, Rauwolf T, Schulze M, 
Strasser RH. Impedance cardiography as a 
noninvasive technique for atrioventricular 
interval optimization in cardiac 
resynchronization therapy. J Interv Card 
Electrophysiol 2005; 13(3): 223-9. 

7. van de Water JM, Mount BE, Chandra KM, 
Mitchell BP, Woodruff TA, Dalton ML. TFC 
(thoracic fluid content): a new parameter for 
assessment of changes in chest fluid volume. 
Am Surg 2005; 71(1): 81-6. 

8. Wynne JL, Ovadje LO, Akridge CM, Sheppard 
SW, Vogel RL, van de Water JM. Impedance 
cardiography: a potential monitor for 
hemodialysis. J Surg Res 2006; 133(1): 55-60. 

9. San-Frutos L, Engels V, Zapardiel I, Perez-
Medina T, Almagro-Martinez J, Fernandez R, et 
al. Hemodynamic changes during pregnancy 
and postpartum: a prospective study using 
thoracic electrical bioimpedance. J Matern Fetal 
Neonatal Med 2011; 24(11): 1333-40. 



 

 

1- MSc Student, Department of Biomedical Engineering, School of Engineering, University of Isfahan, Isfahan, Iran 
2- Assistant Professor, Department of Biomedical Engineering, School of Engineering, University of Isfahan, Isfahan, Iran 
3- Assistant Professor, Department of Electrical Engineering, School of Engineering, University of Isfahan, Isfahan, Iran 
4- Associate Professor, Isfahan Cardiovascular Research Center, Isfahan Cardiovascular Research Institute AND Department of 
Cardiology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
Corresponding Author: Amin Mahnam PhD, Email: mahnam@eng.ui.ac.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /290 ���  /���!� "#� 1393 971 

Journal of Isfahan Medical School Received: 17.03.2014 
 

Vol. 32, No. 290, 3rd Week, August 2014 Accepted: 09.07.2014 
 

 
Impedance Cardiography, a Non-Invasive Method for Evaluation of 

Hemodynamic Parameters; A Letter to Editor 
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Abstract 
Impedance cardiography (ICG) is a simple and inexpensive technique for non-invasive and continuous 
measurement of stroke volume and other hemodynamic parameters. In this method, an estimation of the 
changes in the aortic blood volume is obtained via measuring the electrical impedance of the thorax area 
during the cardiac cycle. In comparison to thermo-or dye-dilution methods, impedance cardiography has 
the inherent advantages of being non-invasive, simple and inexpensive. Compared to the non-invasive 
methods such as Doppler-echocardiography, the method does not require an expert to perform the test, 
and can be used for continuous measurement, and even during activity. Impedance cardiography is 
becoming increasingly used in research and clinical applications. A brief description of the research 
applications of the impedance cardiography method is given in this letter, and preliminary results of 
evaluation of an impedance cardiography system developed by the authors are reported. 
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