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 2�� 0��      	�
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1/5  �!� )��
 �*��)2 .(	>D�E� ��    9�(�� 0�� �� �

 �� ���?(
 A��1      ��� H��� ������� �� ��*��10-3/6 

   �� ��&?� ��� ��
 .��� ������ �� �*��1500   H���

 �!� )�� Q��=�)3.(  

   0R��� ��(��

 ��� ���
 ��������� �� �������������

S(�  I�?&5� � ���� ����
 �/�T  ����� A�=� ���?(


  ��� S��=�C� �� �=U� V-�� �=����- �   ����)7-4 .(

    R�� ��(�

 ��� ��
 ������� �� ����������� A(�Y?�

       Z����% 0�=�U� [�;C ����
 ��E- S��=�C� 	
 �B��

�� \�� � ���� ��,%  ����)10-8.(  

�C�'(� ��@� �
    	��(�� �� �1��=� ����   ]�^ �

��� ��������� �� ������������� 9�(��� 0��������� ���/�� 	

Q��=� �-�
 �� 	1;
 #�!� 	&C�(� S���    9�(�� 0���

  ��!� 	&C�� S��=C� �T)3 (     A�1?� 0S��=�C� A��� 	��

 .��� ��(

 ������� ����� )��� S��=C� �;% 	
 �!�

 ���
)2 .(    	��(�� �� ������������ 9�(�� S��=�C�  �

���?(
 �-�
    H����! ������ �1�=� 2$-��� �� � ��

   ����������� ������
4�� .�&�����
��)RDS  �������  

Respiratory distress syndrome( 0  H��������!

    � ����� ��$���_(� 0�������� 0H�(��1� ��(!��(_!T

      ��!� )�(�!� 2���`� 	�
 ��D�� ���� �� ���� ��(5�
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 0����������� �E- V���% ���! ��� #
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 ��  �����/
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 �(��'<
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 ����������� .  A(��Y?�

   	����/� ����T 	��� ���
(� a<��'� �   ���5 �� S(��
  

)Over ventilation (3%�
 S��=C� �E- ����������� 

�� ��� �� 	� )1 .(�� �c  ��!��
  H��B��  0)���  ��/@ 

�-��� d����� ����(U&�  	���/� �  �1(���1�  ��
  ��E- 

�����������  ���'� )���  )���  ��!�  	�� ��  	���/� � 

�1(��1� 0[��� ���>� �4�� S(
 �� 60 ��
 �� 	e(f�  ��
 

S��� 9�(� ����������� )��?� �!� )13.(  

	>D�E�     	�
 $&��� �������� �� � �� �RDS   ��g�

	��/�       ��h��^ ���� ����� 	�� ��� ���'� �1(��1� �

) �� S(
5/0 	(��` (     ������������ 9�(�� S��=�C� ��
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 	����� V��-�� ���B� ���i���
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 ����� �g� .��� ��� =(� � �1(��1� � 	&-��

 ���!� H�h 0�����?(
 ���E- V�����% �� ���(��

 �����


��(� 2��* 	�(�� A�� �� ��&'(
 2�e(eg� . �-���

   ��
 ����� #�!� R/� ��(

 =(� ���?(
 A�� �E- V���%

 ����������� �E- Z�>� �� ������� ���� a<'�

  ��� 0�T ��E- V���% �      ��-�
 �� ��( �'(� ��
 �����

S(� 0V���% �� ������� A�� �/�T   �(�'<
 ���/
)12 .(

A�� ��    �� ������������ 9�(�� 	� A�� 	
 	@�� �
 0��

 0��������� 	
���'� ���(>?@ ����@� ���
 :��;&<� =������

 �!� 2��4&�)17 (   ��� ���'� �� ���?(
 A�� 9�(� �

      	�>D�E� l��� 0��!� 	�&C� � ����f ��!��
 ����  �

 ����������� ���
 �E- V���% � 9�(� A((>� �m�5

 .��� ������� ��  ��&�!��?(
 �� ��&�

    ����=D� ����

). (��
 ��/4*� �/� �&'/
 �(/� �.  

  

��� 	
  

	>D�E� c� 0	>D�E� A�� �4(*�� �-     	�� ���
 ��;(;g�

 I�! ��1391   ����=D� ������ �����T =���� ��). (

  ��� H��B�� ��/4*� �&'/
 �(/� � . 	�>��@   �����T �

    �� ��&?� � ;���5 A�! �
 ������� V��� 0	>D�E� ����

37 S(� =���� �� )�� ��&

 	&4� ��
 	&4� .  

  	�
 ���� �����(>� 	�>D�E�     � ;���5 A�! V����

 �� ���&?�37   ������ �����B���� ����@� H���% 0	��&4�

    H��% � ��������� �?���C���� n&C A&���� 0��������

)��� ��@� 	
4f ��� ��
 	�(! � .	��?� RB5  ���� �

 0	>D�E�283  ���(?^� �/@ 	� �� ���T�
 �4�  0�&�'(


303 ��&C�� ���f �!��
 � 	>D�E� ���� 0�����.  

2�%$^�  �� )��4&!� �
S!�� 	��� )o�� �   	�
 	� ��

�?@ 0��
 )�� 	(/� ��p�� A(?�  ������ ���T . Q��

         A�! ��
 �������� 	�� ���
 2���* A���
 ���� H�B��

  �� ���&?� � ;����537   I���! �� 	��� 	��&4�1389 ��

��&!��?(
    ����=D� ����). ( �(/�� �    ��D�&� �&�'/


��&C�� ���f �!��
 ���� 0���� .   )��� ��D�&� �������

     ���(�@ A�! � �������� A����� 0�1! ������ j!��

       ������ ����%�f A���-T ��� A(�D�� .��!� ��
 ������

)LMP  ��Last menstrual period ( ������ 	�!�g� .

 �
 	��/� 	
 ��(� ��q ������Bag    	�
 ���(� 0c!�� �

	(D�� 2����f� �  �      ����'C 	�
 ���(� 0��D�� ���
 �� �(5

	
4f    �� � ��!��
 ������ �� =(� �D�� ��
 �� 	�(! �

S!�� �� ��` 	���.  

 �����>� 0����� ������ V����� �����$(&�� 2���,<'�

    ������� �r�������5 ������'C 0�4������)PIP  ������  

Peak inspiratory pressure (  ������
 ��/&�� ��'C �

)PEEP   ���Positive end expiratory pressure(  �

 ��` 	����� 2��* 	
 A'��! 2�>C� ���>� A(�Y?�

����� .     ��((U� ���q� ��&�

 ��^ �� 	� �������� ��

�� �
4�� j���� �� ���/��� 	
4f �C��� 0�������  �

  ��� 	�&C�� 	�(!      a(<�'� ��(�b� 2���* �� � ���

      ����
 �D��?&5� ��E- V����% ��p� �� 0�����������

	
��e� ������� � �� �
 ����������� �� ����.  

)���  	;(�!� 	
 ��  H��� �   ��=�C�SPSS  	<�
�  �21 

)version 21, SPSS inc, Chicago, IL ( )��4&!� �
 �

������T ��  ������T �����t 0Logistic regression  �2
χ 

�C�� ���f V(;g� � 	�=B� ����.   
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 0	��>D�E� A���� ��303  0���� �������(>� ����� �������

 ��!��
 � 	>D�E� ����   ���&C�� ����f .   2��� ��^ ��

 �� ����?(
 ��&

)Neonatal intensive care unit( 
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NICU 029  �4�)6/9 �*�� (   ������������ 	�
 $&��

������ . I����@ ��1   ������(U&� ��������C ������� 0

      	�
 $&��� ��(s � $&��� )���� �� ������� c(C������

�!� )�� )��� ��'� ����������� .  

����T ]
5 �
  ���2
χ  �Fisher's exact  ������ 0

   l$&��-� )����� �� A(��
 �� ����?��� 9���� � ���
�@

��>�   )��� 	
 $&�� ������ ������� �� ��� #����� ����

   ���>� ���^ 	�
 ����������� 0�
_�$��   �&�'(
 ����

��
 .  �����T ]
5 �
 A(�Y?�t   � ��D�� ��f�� ��� 0

   ���^ 	�
 ����������� 	
 $&�� )��� �� � ;��5 A!

��>� ��
 �&?� ����.  

 ]��mApgar 	e(f� �� �������  �1   )���� �� ��

   ]��(��� 	��
 0������������� 	��
 $&���� ���(s � $&����  

21/0 ± 44/0  �19/0 ± 70/0    �����T n��^ � ��
t 0

����>� )����� �� A(��
 2����4�  ����
 ���)001/0 < P .(

 A( ��(�Apgar  	�e(f�  �5      	�
 )���� �� A��� �� =�(�

 0]��(���16/0 ± 63/0  �13/0 ± 87/0  n���^ � ����


 ������Tt   ����>� )����� �� A(��
 2����4� 0 ��� ����
   

)001/0 < P .(���
�A ���>�� 	��� ������������� �� 

������� �
 Apgar ��(�A�� 	
 ��^ �>������ 
(�&' ��
. 

�������?� 1 � 2 0	��(� 	���� � t�*  ���� 25 � 

75  �*��]��m Apgar  	�e(f� � 1 �� ��  )���� �� 

	e(f� � I�� � RB�� �D�� �� ��'� �� ���.  

��  I��@2��� 0�� �����C� � �(��   	�D�D 	�
  ��i���0 

	
4f ���'C � !(	� �/� ��	   ��
Bag �   �� �� c�!��

s � $&�� )���(�    ������������ 	�
 $&�� ��T)�  ��!� .

 ����T H�B��2
χ �
 ��� )��� ��� �(S 0	&4�  	� ��� ��'�

�(�� 	D�D 	
 ��i��0   	�
4f ����'C �  �!(	� �/� � ��	   ��


Bag � c��!�� �� )����� ������������� 	��
 ����^ 

�>�� ���� ��h�
 �� )��� s(� $&�� ��
.  
  

 ����1 .��	
 �� �
��� �� ������� �
��	
��� ���	
��� �����	�  !���  

�����  ����/����� ���  ����������� �� �� �   ��!����������� �� �� �   �����P 

��'(� )*+  

���,- )����(  

0�1�  )0/31 (9  )6/49 (139  060/0  

03�  )0/69 (20  )4/50 (138  

�5(- 67(� �'#   

 89:��9�± ��9,� ;�0<��  

=0>  5/743 ± 4/1391  9/601 ± 7/1971  001/0 <  

�:���@ 8�  

 89:��9�± ��9,� ;�0<��  

���   1/4 ± 1/30  6/2 ± 9/32  001/0 <  

���A�' B(�  

���,- )����(  

��*AC�#  )0/31 (9  )2/25 (69  820/0  

�3��C�#� 8A����  )5/65 (19  )3/69 (190  

(9�	5� 8A����  )4/3 (1  )7/4 (13  

���A�' ���,-  

���,- )����(  

1  )5/34 (10  )0/54 (148  008/0 <  

2  )1/24 (7  )4/27 (75  

3  )5/34 (10  )7/11 (32  

4 0��9! #  )9/6( 2  )9/6 (19  

���� D���9!  

���,- )����(  

�����  )2/55 (16  )7/77 (213  008/0 <  

�3E�FG� 
0�  )5/34 (10  )8/12 (35  

0A��  )3/10 (3  )5/9 (26  



 

  

 ������ �	
�� 
�	���� ����–  ���31  / 
���
251 / ��� ��!" �#� 1392 1417 

www.mui.ac.ir  

���� ���	
� �� ����


�
�� ����� ��	
 ���
 )�����	 � 

 
 "���#�1 .$�% � �&��� '���
� ��� 25  �75 �%"�  +!	,Apgar 

�-
.�  �1 ��	
 �� "� 

 
 I��@ ��3 ��(>� l��g�� � A( ��(� 0���>�  �4��

 ��=(� 0)� &!� ��� ���� 0��� ��'C A��&'(
 0)� &!�

PEEP   �f��'�&!� �o(
�� �*�� � )� &!�)2FIO   ���
Fractional concentration of oxygen in inspired 

gas ( ��!� )�� )��� ��'� )��� �� c(14� 	
 .  ��
��


 ����Tt 0���>�      ����� � ���� ���'C A��&�'(
 0�4��

  ����>� 2����4� 0)����� �� A(��
 �� )� &��!� �����  ���

   ���*�� ����� #�������2FIO    	��
 $&���� )����� ��

   ����>� ����^ 	��
 �������������   ����
 �&��'(
 ���� 

)001/0 < P(. 
 

 
 "���#�2 . � �&��� '���
�$�% ��� 25  �75 �%"�  +!	,Apgar 

�-
.�  �5 ��	
 �� "�  

 
 ����2 .��	
 �� �
��� �� ��#/ 0�&� �� ��
� �����	�  !���  

�����  
����  

����� ���  

����������� �� �� �  

 "��#�)�%�"(  

����������� �� �� � ��!  

 "��#�)�%�"(  
 �����P  

�3�7 ��0�H �*9� D  ��!  )2/86 (25  )8 (22  001/0 <  

091  )8/13 (4  )92 (252  

 �! �A(�-Bag I��� #  ��!  )2/86 (25  )12 (33  001/0 <  

091  )8/13 (4  )88 (241  

�5(5 �! '�9� D��J>  ��!  )2/86 (25  )8/1 (5  001/0 <  

091  )8/13 (4  )2/98 (269  

  
 ����3 . "�
2� 3�	4�� � 5
6��
����2�  ��7
� '��6�8� ��� ���� '��� "�9� 5!	�9
� '��6�8� 0�&�"�9� ��:��� ������ ��6�8�  �%"� �

;/�
�< .�9&�8�� ��	
 �� �
��� ��  

�����  ����������� �� �� �  ����������� �� �� � ��!   �����P  

���,- 
�:��� )�*-  40/15 ± 30/49  30/18 ± 69/47  63/0  

��� ���H 8A0��9!  40/11 ± 20/19  80/2 ± 30/14  07/0  


�:��� ��� ���'  02/0 ± 33/0  04/0 ± 34/0  51/0 

���H D����� ���'�!* 90/3 ± 70/5  00/1 ± 10/5  15/0 

���� 3G�9�L 7��*����** 80/27 ± 30/77  30/19 ± 30/44  01/0 < 

*PEEP: Positive end expiratory pressure  **FIO2: Fractional concentration of oxygen in inspired gas 



 

  
1418  ������ �	
�� 
�	���� ����–  ���31  / 
���
251 / ��� ��!" �#� 1392  

www.mui.ac.ir  

���� ���	
� �� ����


�
�� ����� ��	
 ���
 )�����	 � 

'(�  

      9�(��� A(��(>� 0	��>D�E� A���� H���B�� ���;� l����

     .���� �������� �� �T ��E- V����% � �����������

��&!��?(
 �� ��&

  ���=D� ���). (  �&�'/
 �(/� �

��
 .   	�q ��� 0	>D�E� A�� �� )��T �!� 	
 [��&� �
��


 9�(���� 0������
 ����&?� �����(�@ A���! � ����D�� ���

�!� �&'(
 ����������� . �'� 	>D�E� A�� A(�Y?� ��

 	� ���Apgar 	e(f� A(���   ���(� � �D�� RB�� � I�� �

     ������������ ��
 ���f d������ 0�D�� ��
 �� �(5� 	


���� . ���>� ����T d�����    � ������������ A(�
 ����

	����/� �������(>�  V����� �1(����1� ������>�  0�4����

    ���/&�� ���r� ���'C � ��� ���� 0��� ��'C A��&'(


 ��� #�'� )��� �����
 ��� �o(
�� �
� 	
 ��(� 	q ��

��
 �&'(
 ����������� 9�(� #��
 �&'(
.  

 9�(� 	� �!� )�� )��� ��'� 	&�i� 2�>D�E� ��

 	��(�� ���?(
 2�� � 9�� 	
 �����������  0��   A�!

 	�
�B� � 	&C� ��� 	
 ����� 9�� 0� ;��5   �������� �

 ���� � &�����

)2-1 .(	�����>D�E� ��  9�(������ 0��

�� �����������  �� �&?� �������1500    ��!��
 H���

 I�! �� ���?(
 A�� 9�(� 	� �� )���'� �1991   	�


 ��=��(�6/8  I���! �� � ���*��1996  ��=��(� 	��
1/5 

 �!� )��
 �*��)2 .(	>D�E� ��  �St John  �Carlo 

 �� ���?(
 A�� 9�(� =(�1     ��� H��� ������� �� �*��

10-3/6   �� ���&?� ��� ���
 .����� �������� �� ���*��

1500  �!� )�� Q��=� H��)3 .(  

�� 0A���
��
 	B(&� A(�q ����    9�(�� 	�� ��� ��(�

  �� 0	��>D�E� ������ �������� =������ �� �������������

���g� ) �!� ����'� � �� �� �T 9�(� � . ��k V
�f

 9�(��� 02���>D�E� �� ��� �� ���-�
 .���!� ���
 ���!�

 	��� �^ �� �����������      	�&C�� S��=�C� ��(-� ����

�!� .��	�(�� �� 09�(� S��=C� A ���?(
 �-�
 �   ���

  ��
4�� .�&
�� H���! ����� �1�=� 2$-��� �� �

 0��������   0��������� 0H���(��1� ��(��!��(_!� H�����!

     	�
 ��D�� ����� �� ����� ��(5� � ���� ��$��_(�

 �!� )�(!� 2��`�)11 .(  �C��'(� � S��=C� A(�Y?�


 0�(-� 2�� �� �1�=� � �&�f��� 2����f� ��e
 3%�

  9�(��� S��=��C� 0	��B(&� �� � .����� ��������� �&��'(


 �!� )����� �����������)11.(  

	>D�E� ��       �(`b�� ���?��� 9��� � ���@ 0��m�5 �

��>�     ��� #������� ���'� ����������� ���
 �� ����

     �� ����5 0����
� �� ������������ 9�(�� 	� ��q

��
 ���&-� �
��
 .     A�! � ��D�� ��f�� ��� A(��Y?�

�5       ���^ 	�
 ������������ 	�
 $&��� )���� �� � ;�

��>�      �(`b�� =�(� ����� ���?��� ���>� � ��
 �&?� ����

��>�    ����� ������������ ����
 �� ���� . 	e
��!  �

  �(`b�� =(� �
_�$�� )�� )o�� 	
 0���?(
 	
 ���� �$&
�

������>� ��� ������'� ��������������� �������
 �� ��� .

Ngerncham �E� c��� �� ������1?� �	��>D  	&���i� �

0� �  	�
  ��!��
  V����%  ��E-  ����
  ������������ 

��&-���� �   A(���� ���(�@ A! 	� ����� ��'�   ��� 0���

 0�&?� �D��Apgar 	e(f�   ��
 	��/� 	
 ��(� 0�&?� I�� �

Bag      H����! � ��i�� ���@ 0��D�� ��
 �� c!�� �

 ����������� ���
 �E- V���% 0H�(��1� ��(!��(_!�

       ��m�5 S��o�� [���&� ��
 ������ ��5 �� 	� ��&
�

 ���� ����<?�)17.(  

	>D�E� [��&� .�!� �
    2$-���� H��B�� 0�m�5 �

	
4f ���'C ����� �1�=�   � c�!�� �
 �4�� 0	�(! �

Bag 	��D�D H���B�� � ���i���   �����
 S��=��C� ���
 =��(�

    9�(�� 	�� ����^ 	
 #�!� )��
 )��?� �����������

    	�
 ������������ 	�
 $&�� ������� �� 2$-��� A��



 

  

 ������ �	
�� 
�	���� ����–  ���31  / 
���
251 / ��� ��!" �#� 1392 1419 

www.mui.ac.ir  

���� ���	
� �� ����


�
�� ����� ��	
 ���
 )�����	 � 

��>� ��^ ���� �&'(
 )��
 �!�.  

	>D�E� � Kamlin   $&��� �������� �� ����1?� �  	�
 

RDS �g� 	��/� � �1(��1� ��'� ���  	��  �����  ���� 

��h����^ )S(���
 �� 5/0 	���(��` (����
 S��=���C� 9�(���� 

����������� )��?�  ��!� )14 .(Watkinson  �Tiron 

d����� �!��
 �/@  H��B��  �D��?%�  ������  	�D�D  ���i�� 

V-�� 0	���� 	��/�  ��
 Bag ��  ��^  	���/� �  0�1(���1� 

 H��B��  ��C���  	�
4f �  	�(�! �  A�'��!  V�-�� 0	������ 

��&C���� 	� �/�� 	D�D ���i� ��B� V-�� 	���� �
  S��=�C� 

�E- ����������� )��?� #��
 ��� 	��/� �  S(�
 ��  ��5 

�
 S��=C� �E- A�� ���?(
 )��?� )���� �!� )15 .( A��� 

	&C�� �
 [��&� 	>D�E� �m�5 ����<?� ����.  

�� 2����>D�E� Niwas � �������1?� )16 (=���(� � 

Ngerncham  ������1?� �)17(  ���
 j������ V�����% 0

      ��
 	���/� 	�
 ���(� V���� ����������� �E- S��=C�

Bag 	
�@ 0c!�� � 	D�D ���@    �&�'(
 ����>� 0	���� �

	D�D 	
 ��(� � 	���� V-�� A'��!  V-�� ��B� ���i�

�!� )�� ��k 	����.  

  

�)��* +���  

 ���E- Z���>� �� ���4;&<� V��;% 	��
 .����� ���������

    0V����% A��� �� �����>� 	� ����� ���f �����������

     ��f�� ����� R�� V�(�f �� ����� 2�,<'� 	
 d�
��

 �� �&?� ��(�@ A! 0�D��37  � h�
 ��?��� ���>� 0	&4�

    V����� V�����% �� ��� �� ������>� � ������ �����?(


 �'C 0��(!�
�&��� ����� �1�=� 2$-��� 	�
4f ���  �

 �
 	��/� � 	�(!Bag �� c!�� � ���
 .A�� ��  H�h ��

 2�^�(&5� 0.��� ������� �� n(f� ��f��� A?m �!�

   ��E- S���� �/@ �1�=� 2$-��� H�B�� �� H�h

��T V?% 	
 ����������� ���
.  

  

References 

1. ? Klinger G, Ish-Hurwitz S, Osovsky M, Sirota 
L, Linder N. Risk factors for pneumothorax in 
very low birth weight infants. Pediatr Crit Care 
Med 2008; 9(4): 398-402. 

2. Horbar JD, Badger GJ, Carpenter JH, Fanaroff 
AA, Kilpatrick S, LaCorte M, et al. Trends in 
mortality and morbidity for very low birth 
weight infants, 1991-1999. Pediatrics 2002; 
110(1 Pt 1): 143-51. 

3. St John EB, Carlo WA. Respiratory distress 
syndrome in VLBW infants: changes in 
management and outcomes observed by the 
NICHD Neonatal Research Network. Semin 
Perinatol 2003; 27(4): 288-92. 

4. Cunha GS, Mezzacappa-Filho F, Ribeiro JD. 
Risk factors for bronchopulmonary dysplasia in 
very low birth weight newborns treated with 
mechanical ventilation in the first week of life. J 
Trop Pediatr 2005; 51(6): 334-40. 

5. Linder N, Haskin O, Levit O, Klinger G, Prince 
T, Naor N, et al. Risk Factors for 
Intraventricular Hemorrhage in Very Low Birth 
Weight Premature Infants: A Retrospective 
Case-Control Study. Pediatrics 2003; 111(5): 
e590-e595. 

6. Laptook AR, O'Shea TM, Shankaran S, Bhaskar 
B. Adverse neurodevelopmental outcomes 
among extremely low birth weight infants with 
a normal head ultrasound: prevalence and 
antecedents. Pediatrics 2005; 115(3): 673-80. 

7. Ellison PH, Greisen G, Foster M, Petersen MB, 
Friis-Hansen B. The relation between perinatal 
conditions and developmental outcome in low 
birthweight infants. Comparison of two cohorts. 
Acta Paediatr Scand 1991; 80(1): 28-35. 

8. Murphy DJ, Hope PL, Johnson A. Neonatal risk 
factors for cerebral palsy in very preterm babies: 
case-control study. BMJ 1997; 314(7078):  
404-8. 

9. Bhutta ZA, Yusuf K. Profile and outcome of the 
respiratory distress syndrome among newborns 
in Karachi: risk factors for mortality. J Trop 
Pediatr 1997; 43(3): 143-8. 

10. Walker MW, Shoemaker M, Riddle K, Crane 
MM, Clark R. Clinical process improvement: 
reduction of pneumothorax and mortality in 
high-risk preterm infants. J Perinatol 2002; 
22(8): 641-5. 

11. Jobe AH. The respiratory system. In: Fanaroff 
AA, Martin RJ, Editors. Fanaroff and Martin's 



 

  
1420  ������ �	
�� 
�	���� ����–  ���31  / 
���
251 / ��� ��!" �#� 1392  

www.mui.ac.ir  

���� ���	
� �� ����


�
�� ����� ��	
 ���
 )�����	 � 

Neonatal-perinatal Medicine: Diseases of the 
Fetus and Infant. 8th ed. Philadelphia, PA: 
Mosby Elsevier; 2006. p. 713-31. 

12. Miller JD, Carlo WA. Pulmonary complications 
of mechanical ventilation in neonates. Clin 
Perinatol 2008; 35(1): 273-xi. 

13. Greenough A, Milner AD, Dimitriou G. 
Synchronized mechanical ventilation for 
respiratory support in newborn infants. 
Cochrane Database Syst Rev 2004; (4): 
CD000456. 

14. Kamlin C, Davis PG. Long versus short 
inspiratory times in neonates receiving 
mechanical ventilation. Cochrane Database Syst 

Rev 2004; (4): CD004503. 
15. Watkinson M, Tiron I. Events before the 

diagnosis of a pneumothorax in ventilated 
neonates. Arch Dis Child Fetal Neonatal Ed 
2001; 85(3): F201-F203. 

16. Niwas R, Nadroo AM, Sutija VG, Gudavalli M, 
Narula P. Malposition of endotracheal tube: 
association with pneumothorax in ventilated 
neonates. Arch Dis Child Fetal Neonatal Ed 
2007; 92(3): F233-F234. 

17. Ngerncham S, Kittiratsatcha P, Pacharn P. Risk 
factors of pneumothorax during the first 24 hours 
of life. J Med Assoc Thai 2005; 88 (Suppl 8): 
S135-S141. 



 

 

* This paper is derived from a medical doctorate thesis No. 389297 in Isfahan University of Medical Sciences. 
1- Associate Professor, Department of Pediatrics, School of Medicine AND Child Growth and Development Center, Isfahan 
University of Medical Sciences, Isfahan, Iran 
2- Student of Medicine, School of Medicine AND Student Research Committee, Isfahan University of Medical Sciences, Isfahan, Iran 
3- Epidemiologist, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran 
Corresponding Author: Hadi Ravanbod, Email: ravanbod.hadi@yahoo.com 
 

 ������ �	
�� 
�	���� ����–  ���31  / 
���
251 / ��!" �#� ��� 1392 1421 

www.mui.ac.ir  

Journal of Isfahan Medical School Received: 02.07.2013 
 

Vol. 31, No. 251, 1st Week, November 2013 Accepted: 13.09.2013 
 

 
Risk Factors of Pneumothorax in Preterm Infants 
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Ali Mehrabi-Koushki MSc3, Anahita Ghasemi2 

 
Abstract 
Background: Pneumothorax is more common in neonatal period than the rest of the life. In term 
infants, pneumothorax is usually asymptomatic. However, premature neonates usually have symptoms 
particularly when they need mechanical ventilation. The aim of the present study was to investigate 
the prevalence and risk factors of pneumothorax among premature infants.  

Methods: This cross-sectional study was carried out in Alzahra and Shahid Beheshti University 
hospitals, Isfahan, Iran, in 2010. Neonates with gestational ages of 26-37 weeks hospitalized in neonatal 
intensive care unit (NICU) were included. Demographic features including gestational age, sex, and birth 
weight were collected. All neonates who had sudden changes in breathing status were evaluated for 
pneumothorax using chest X-ray (CXR). Data were analyzed using Student-t and χ2 tests. 

Findings: Among 303 studied neonates, 29 (9.6%) were suffered from pneumothorax. Birth weight, 
gestational age, number of pregnancy and mothers’ chronic diseases were significantly different in two 
groups (P < 0.001 for all). Chest compression, ventilation with bag and mask and needing intubation 
were statistically different between the two groups, too (P < 0.001). 

Conclusion: Premature neonates are at higher risk for pneumothorax due to lower birth weight, lower 
gestational age, higher number of mother's pregnancy, mother's diseases during pregnancy; also, 
interventions such as chest compression, ventilation with bag and mask and intubation procedure is 
more needed for them. Thus, many cautions during medical intervention must be done for prevention 
of pneumothorax. 
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