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���78��) #'� $"34 �#�/�#�� ���.  

��� :��  #���,71 ) ����� �<)39  � �
=32 5#��>� �� (�!@#  $8+ �5  �, /��13  $8+ ��B)��� ��) C�+5/22 ���� � �8!%�& ���4 $+��� D>, (5��  ��� �# $"34 5#

5/��)� $%��&'�#��('(� *�+��', -)��, .�� 	� #��%� ���� � D%�& ���4 $,'1 E���)F D>, � �G H"I *�)��!J�� K'J+'!!+� H+', $"34 �����1 -L+ .�G ���&  5#

$"34 .�G 	"+�>� E���)F ��� /� 5#�<!+� �� 

����� :�� ���� ��B)���  M�,�, 	� �$%��&'�#��(')'% � $%��&'�#��('(� *�+��', -)��, .�� �# /� 01�2 $"34 5#98/0 ± 62/4  �96/0 ± 55/4  ��#�
� .�G .��E&

$8�� �'P 	� �$%��&'�#��('(� *�+��', -)��, /� 01�2 ) #'� $%��&'�#��(')'% /� 01�2 ��#�
� /� �!Q�� ���#050/0 < P $B!
"�� E���)F .(Pearson $B!
"�� �

$8�� ���� ���� �� ���# $%��&'�#��('(� *�+��', -)��, .�� �# �# $"34 5# )99/0  =r) $%��&'�#��(')'% � (74/0  =r) #�# ��Q) (050/0 < P(. 

����� :���� ����  $"34 5#$�) �$%��&'�#��(')'% .�� 	� 5�G 	"+�>�  ��� �� .�G�� $%��&'�#��('(� *�+��', S��, /� 01�T ��#�
� ���� $
�4# ��EB��T �)�',

$� $%��&'�#��(')'% �5�G .��E& $B!
"�� 	� 	T', �� �#'T� ���� /� $�'"4 0��4 ���U, �)�',  � ��# ��Q) ����� $"34 D��I� � 5#$� �V) 	� .�� �+�  ���� $"+�8�

C���W ��& �)���) ���!@� �# �� '(� �8)�� 	!%�Q�= X�)�J�� 	( �G�� $
P�8� � E(��� �# �������.  
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�

 8:@E� ���� ��	 &��7�!%     H'�@E�� ��� 
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� I����� J!� ��')� �-�6 ��	��� A@� �� � #)� 
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 ��� � ���� �'LM NOPE�� ��% Q/�� 8�@L� �/� &   ��'���� I��
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#�- >�#��
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 �� ��� 
#- ��	 ���[ ^���� ��='�4 '� �M��3�/��'���� '� �+/'�� ��

� � ���	 _�� &�#[ �� ��	 `�� &�#[ ��+� ����4 ��� ���  ����

��3�/��'����M *�� �M �  J�/ ���)%   A/'�" � ���	��� 5E�+��   ���='FM

��� 
�'aE�� �'!�� 9�='� �� ��	 �=�E+�� )7-5(.  

��['M & ���	 `�E+�� ��'�*�  ���       ���V ��-�� ����)% ��� #�����

   ���'�!�� ��  �e 9X� ��7�!% ����� �� �!;'6�  ��� PE���   &�'�!��

��� �'� �� ���	 )8.(  ��2/86 ����� #[��� �+� 
*�#�� �L6;   &���3

      �4 �M��3�/��'����� �/�'��� '�� ���	 `�� &�#�[ ��='�4 i/�D *� 
#-

�-�� i�'X� )9.( �EM'/ 9/� �� �;�� '�    ���F='X� 9�/� _'(�� *� C#� �'�

���� ����� �����    �M��3�/��'�����M I�� *� 
#��4 ��� �� ���	 
�

&�'!�� �� PE�� ���'!�� �� �./�� &'� �+/'�� � ��	 &��*��'� � &� & 

     �� J������� k����� �M��3�/��'����� *� 
#��4 ��� �� �/�'�� '� �4
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�a�[�� >�� *� �F='X� 9/�-   ̀ '�� �� ��� ��� ����<�  &'�� 1394-93 

 _'(�� �'6a[� (>) 9�+l _'�� �'E��'!�� � ���!e #�6- �'E��'!�� ��

&�'!�� �� PE�� ���'!�� ��F='X� 9/� �� .#-  &'��./��  &��*��'� '/ &�

 �� 9��/� �� J�������� k������ �M��3�/��'������ &�#��/#�'� ���� ����	

        *� ���F='X� ��� ���� *� A��" .#�#�- ��F='X� ���� �#����� �'E���'!��

�4 &'���=��      _'��(�� ���6; ���F='X� ���� ���� ����'�'34 �/'��G� '���

.#- �EM�3 ��	 &�#[ ��G � �M��3�/��'����M  

 �>�!(� ��82 ) �'!��43 �+"  �39  �� #�#- �F='X� ���� (�E��

     ����-��M &���� $�����% � �����	 8���:@E� ������� �#���E�� ��

 #)EM�3 ���	 J������ k���� �M��3�/��'���� �<� m�M��3�/��'����

 �������� 
� �����	� �'����4  '���� 
*�#����� 3�����& nX����  Q���X��   

Left ventricle outflow tract )LVOT(  ����/* nX���  ���)<)�

 ������ �'���/�;*�  &���LVOT 
*�#�����  &�����3#���-.  9����l ��

��M��3�/��'���� ��1 ��� ��	 �'��G ��#F� .#-  

 �9�).!�  �B�L��K" ���� ���'!�� �M��3�/��'���� _'(�� *� k"

 *� 
�'aE���� '�� o�7����EE��  ) J������E7=� ��/O�Elite electronic (

 ���- ��'�Welch Allyn �./�� ���'� �� &  �<� `��E��  Q!��

���	  ���	)EM�3# 5� ���[ ^���� �   *� �'�!�� _��3�/��'���E7=� '� �'�*

 
���? ����p�'� &�� �� J����E7=� �-�3 i/�D #�-   ����[ ^����� .


#- ��G�     ����[ ^����� ��='��4 ��U)� �� � 
��LM q�= *� 
�'aE�� '�

 q�D ���'7!� ������ L���
#7 &    )�[ 
'B�L��� ����p�'�� � $��F �E

 �'6a[�#- `'��� .  

 >��- ��    _��� *� 
�'aE��� '�� �#�E�� ���	 ���[ ^���� ��='�4   ����M�

MATLAB ��#[ _�� � `�� &'  J��7a� ��	 #�-    ^����� kp�� �

`�� &�#[  '� *� 
�'aE��I��     ��<� ����[ ^����� ��='�4 ��')� &'�

 ���	 ��='�4kp� .#)EM�3  ���	 &�'!�� >�� � �����     �'�!�� ��� ����	 
�

 ��1� I�� �� *� 
['l r/'E� � #- J������ k���� �M��3�/��'���

.#/��3 �+/'�� �M��3�/��'����M �  

 �� 
#- ��G &�#[ ���� ��')�'� 
�=� ��11    *� ����M� 9�/� ��'!��

    ����	 ������ ����� ���'!�� �/'� *� 
['l r/'E� � #�#- C2l �F='X�


��� &�'�4 ��='�4 �6; .�M�3   ����*4 *� �'��   &'��Paired t   �/��G �

 �BE+�!�Pearson      _��� *� 
�'aE��� '�� &�'��4 ��='��4 .#- 
�'aE��   ����M�

SPSS �@��+� & 18 )version 18, SPSS Inc., Chicago, IL(   

#- _'(��.  
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  *� ����F='X� 9��/� ��71     ������� 
���'	 �'��!�� ���a�39   ���+" ���a�  

)9/54  � (#[��32 ) �E�� �a�1/45   �'3#�))� ���- .#���� (#[��


��#<� ��  �)� &5  '� *��13  '�) `'�  9�B�'���35/2 ± 5/22   (
'��

     ) 
#�- I����3 &�'�()�'� 9/�E�L�� �����M� 9/� �� .#����22   (�����

&�'()�'� ����� *� 
['l r/'E� .��� ��'/�- *'� &��(�  �� ���	 &'�

 `�#;1    ��� ���'�!�� ��	 �'��G 9�B�'�� � �)�L�� ��)�!� .��� 
#�4

 �����80 �146  �1/18 ± 0/113   .#�4 ��� ��  
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���� ��	��� ���  (����) �����  

���#%
 ,�- ��%��  )0/31 (22  


��1#� 23� � �45- "6-  )5/22 (16  


��1#� 23� � ��6�!� "6-  )7/19 (14  

�8#�� �94: � �1#� ��#%
  )7/12 (9  

 �;1<�% :=1<�&  )9/9 (7  

�8#�� �#����� � � < ��  )2/4 (3  

  

���� �����  �M��3�/��'���� J������ k���� I�� �� �� ���	 
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     `�#�;) #�- ��+/'�� ���'�!�� �� �M��3�/��'����M �2   ����*4 ��� (

Paired t �)F� N�'a� .��� �'L� 
��3 �� 9�� &���  

 �BE+�!� ��='�4Pearson ���� �/�'�� 9��   
*�#��� ����	 
�   &���3

  � �M��3�/��'��������� J����������� k��������� I�� �� �� 
#����-

 ��X��� ��M��3�/��'����M &  ��)F�      ��� �����[ ��� t��� �'�L� �� &���

 �BE+�!� �/�G99/0 ) #�4 ��� ��050/0 < P .(  
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 ����2��"� �� #$
% &�
'� . � �� ���� (��)�"*����
+���) � �)�"*����
+�+� ,�� �� -.�/ (��0 1.  

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

�&�%>1#���?1?�  4/2  9/5  5/3  98/0 ± 63/4  050/0 < 70  95 ����  

�&�%>1#���?1�1&  5/2  7/5  2/3  96/0 ± 56/4  
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% ���� (�  
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A�" I�� ��  ��Ea3 ��='�4 *� 
['l r/'E� &'/�3 �� ��� 
#- 5����

  �BE�+�!�Pearson  .����       ��X� `����M ���X� ������3� ��='��4  

14/0 – Coecho × 02/1  =COphono ������ ]'������ &����� ��  �����	 
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��� �'L� �M��3�/��'����M � �M��3�/��'���� *� 
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��'	 ���D �� I�� �� 9/� �� 
#- I���3 �/�'�� ����

.#���� �B/#7/ �� J/��� �6;��  

CPE�� ��;� '� �)F�    �BE�+�!� ��='��4 ����Pearson   ��� �'�L�

  ��)F� ���D �� I�� �� *� 
['l �/�'�� ��     �BE�+�!� 5�� '�� &���

���� A�'� '/ A/��M� '� � #���� �� I�� �� �� �
�     ��� ���/��� ���D

�� �'L� �� ���w� 9/� ����� J/ �F='X� �� .#)�� &   
��� �'�L� ��6�'L�

�� �M��3�/��'����M �� #-       � ����	 ���7�!% `��E)� ��6; ��� #����

����  ��� �'� �� �-�6�� `P� �� �4 
�)10(  9�/� ���� ��? �� _*O .

���!� &�� �� �F='X� ���!� � ��� 
#- _'(�� �����l &'�     ��� PE��� '��

&�'!�� &�'()�'� � '�   .#����� ���	 &'�  

�F='X� �� �9�).!� & ���!� &�� &�B/�     
��� �'�L� �5='�� &'��

 ����� �� #-  
*�#��� 
�      ��M��3�/��'�����M I�� ����� 
#�- &���3

��     �� .���- �M��3�/��'����� I�� *� 
�['l �/�'�� 9/�B/'; #����

���� �/�'�� �'�� ��F='X� 9/� �	 
� �M��3�/��'���� I�� *� 
['l ��

�)F� ���w� ��M��3�/��'����M �  #L� �M'/ &���)11( .  

      �)/�B/'��; ������'	 �q���D 9��/� r/'��E� �#��- ���Ea3 ���.�')e

   
*�#��� ��6; �M��3�/��'����� '� �� �M��3�/��'����M   ����� &���3  
�

 ��!� #�/0� ���	          '�� q��D 9�/� �� 
#�- I����3 r/'�E� N�'�a� .#�)�

A��K" 	 &'��� �
� ���!� 
�=� �� #����   ����M� .#-'� ����� ���� &'�

&�'!�� �� PE�� ���'!�� �q�D 9/� �� ����� ����   ��./�� &'��   '�/ &�

&�'()�'� &�'!�� 9/� .#���� ���	 &'�   ��� ���� '�     x�%'� ���� #�)����

 #��- ���	 &'��#[ �� ������w�)4-3�� �Y�M 9/� '� .(   N�'�a� ����

� �� 
#- 
#�'L�.��� n�G�� �� q�D 9/� r/'E  
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Abstract 
Background: The aim of this study was to compare cardiac output (CO) between two methods of phonocardiography 
and transthoracic echocardiography in patients with valvular disease and congenital heart anomalies.  

Methods: Seventy one patients (39 males and 32 females) ranging from 5 days to 13 years (mean: 22.5 months) 
were enrolled in the study and CO was obtained using transthoracic echocardiography. Afterwards, their heart 
sounds were recorded using an electronic stethoscope and analyzed to calculate CO and ejection fraction (EF). 
These amounts were compared to each other using statistical tests. 

Findings: The mean CO reported by transthoracic echocardiography and phonocardiography was reported 4.62 
(SD = 0.98) and 4.55 (SD = 0.96), respectively. Comparison of these values between two methods showed that 
CO amounts are both significantly higher from transthoracic echocardiography (P < 0.05). Pearson correlation 
analysis showed a statistically significant correlation between CO among two methods (Pearson coefficient: 0.99 
and 0.74, respectively; P < 0.05). 

Conclusion: This study showed that phonocardiography cannot be an exact alternative for transthoracic 
echocardiography to report CO; however, considering the significant correlation between these amounts, it can 
give us an acceptable estimation of heart condition by CO and should be used cautiously. 
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