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,��$ ���69�3 ������ "����=� . *�,��� ���� �
� ���� Tz��)
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� 	9���q� 	'���� ��� ������� ��

    ������ �� �2���) ���078 �����(9 �
,��� 
 ���� ���$���
,��$ *���+�� *������ . ���� ������ H��� �� ����
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� �������

    %8�,��> ����
� 
� ����� 
 ,��$ *���+�� �
�L  "X���)
 "�$�� ��Q
 �RY�9 .      ��� �,�6�� ��� 	�������� ����� ��

�F �
� ���
� �����  
 	����!2� ���� ���$��� %��&�� ���(��)
 ��
� Tz)�        ��078 ����(9 ��� ��$��� %�&�� ��(��)

  	��� *���+�� *������ ������ �� �2���) ,��$)�������  �����
����9 ( ���� -����Y ��,��� ����� �
� �� �,��6�� �� ���� �

������� ��������� *�����  ,��$ ���69�3 	������$ ����& �� ��
     N�;���0�� ����(9 ������D� �,��$ �P��(� �� T��: 

     �;���0�� _�5��$� ,��Y�� 
 ������ ,���0�� �� ����(9
       ,�Y�� ��� 	�����$ �;��0�� ���(9 w��0D� �� N	����$

  	���� �;���0��) (Fio2    ������!� ��j6��)� �
� �� ����
  ����� �,��$ �,�����& 	
�����
�"  ����(9 "5��0� �;���0��

   	��� �;��0�� ,�Y�� �� 	����$ " ���     ��� ,��F "�)�
  ,��Y�� 
 ������ ,���0�� �� ����(9 ������D� ���� �������
 /�� -���X[C� "��5@ ���3�� �� 	������$ �;���0�� _�5��$�

	��� ,�����3 .M    ����& ������� �69���3 �� T��: ���D�8�
       H��2
� ��� x���G� ��$��� %�&�� ��(��) ��
� 	����$

  ,��$ *���+�� ������� ���� ������ ����Q�� ���,��6��)� .ZM 
  �� p��,���+� ����$��� %���&�� ����(��) �� ,����� ����D�8�
   ���c���� �
� ����� 	������$ �����& �������� ���������

 ]6� 
 ,��$ ���69�3�������    "��5@ ���3�� �� ?�
;��:
,������3 /�� -����X[C� . %8�,���> "���$c3 �� T���:L 

       ��078 ����(9 ��� ��$��� %�&�� ��(��) ��
� "X�)
 ,��$ *���+�� ��������� �
� ���� *������ ������ �� �2���) .

� ����� "����� ���R58 "����� �����(� ����� �
�	  ���� �����
����� �� ���� -
���7� ���� ������� �69���3 �� T��: "����� �

  -,��� ���� ��������� �
� ���� N	������$ ����&M  ���D�8�
  *���+�� *������ ������ �� �2���) ���078 �����(9 H���2
�
      \��)�� ��������� �,��6�� �� ���� -����Y ��,��� N,��$
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���� ,�,��$ �����C  ����� ����>�� ��������3�� ����) ����>��
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  ?�
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     ���� -����Y ��,��� N,��$ *���+�� ����Q�� ���,��6��)�
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����% &'����()� 3�+���%� ,������ �����!"�

,% ���4"�� &�()�5�
� &��-/.  
  

 �4��'�"  
1/37  $:��� ������ �� &�����;�# ,�����61  ���
70 

 ,:"��%�� �����> ?����.   0���# &�����;�# &-�56  ���

104  � �����# ���������)7/35  &������;�# ,������

  $����-� ���������71  ����
80   ������> ���������)
,:"%��.  

 .��&) /��01 .� 3�45"	����67 +��	 #%��&  
3�45"	  ���8	 �%�9�% � '�;���	 

 '�)/��(                                       ZI/Mk   ± fL/kM  

 #
�)>�?���@(  fe/IM  ± Lk/kJ  
5"��� A���&�  +%�8�)�B�+(  

    ��+�Q %&�� ������&��  f)e/kk(  
    W�) *��������
�  e)I/M(  
    ����5
2X "#� ������&  u)u/kZ(  

    ��]� �6
)  ke)ZJ(  
    ��]� �����  u)u/kZ(  
    �,�6� ���
��  I)kJ(  
    	����2:  o)o/f(  
    T�0z)  I)kJ(  
    ���� %)  L)L/e(  
    �)������ �**  L)L/e(  

��� 
������ .�;��+ ���                
��5Q�� �,$ {2����)SIMV(  oZ)o/ff(  

��P���&�)V Spont(  M)k/I(  
��>�6	 ��(9�)PSV(   L)L/e(  
**����
  �����% ������� �1  � C�D��� ������2   FG��� H����) ������ 

%������ �$ ,%�#.  

  ���;��% ?�,��I1    ���,��J�� ����KL*� �
����
$� &�*� �� H��'M ���� ,��.  

   ���%��
 ���N�� 0��*)�� O�� �� ���� ��   � ���#
      0��# ��-��# &���- �� �:��� ��(4> &��*� &�,#
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 $���� &'���()� ,����� ���# $��
���%Q"  �� ����*�
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 0�P������� 0����# ������ ��)V���� O�� �� ����(
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 ������W"N�5  � ����+> ����D�>�25  -� ,���R# ����D�>�
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�
 ���#000/0P= Q

048/0P= �000/0P= .(   ������ ����)X ����# �-Y
      ������!"� �
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 ����� ��	
2  .���
� ��������� ������� Pao2/Fio2 �Paco2   �O2Sat 5 ��� � ��� ��25 ��� ����� �!�� �"#�$ %� 	&' ��
$ ��(� )��"* )�	' � �'�+�%�' )��% �� �,  

  C !+�'">�� 
% *D! �E  
)	�;��� �%�9�% � '

8	���(  

FC !+� 
% �8� �E
'">��  

)	�;��� �%�9�% � '
8	���(  

p-value  
  

Pao2/Fio2  (mmHg)  78 �����(9 �
,��� ���0
)��2  

) �078 ���(9 ����2  

oZ/kuI  ± fM/Lf  

ku/Lu ± MJ/kuf  

kL/ZJJ  ± eo/Lu  

Mf/eJ ± ko/ZJe  

JJJ/J  
JJJ/J  
  

Paco2       (mmHg)   ���078 �����(9 �
,���
)��2  

) �078 ���(9 ����2  

MI/M ± eJ/Lu  
ZZ/M ± eo/Lf  

fL/e ± eo/Lf  
kZ/e ± ko/LI  

JJJ/J  
JJJ/J  
  

O2Sat    (%)  ���078 �����(9 �
,���
)��2  

) �078 ���(9 ����2  

kM/k ± If/uo  
Je/k ± fo/uo  

JZ/k ± uo/uo  
IZ/J ± ZI/uI  

JJJ/J  
JJJ/J  

  
 ����� ��	
3 .���
� ������� -�*/�!� �5 ��� � ��� ��25 ������ �"#�$ %� 	&' ������� Pao2/Fio2 �Paco2   �O2Sat  ��

$ ��(� )��"* )�	' � �' ����� �!�� �"#�$ 0�� ���% �� �,+�%�' )��  
  	�;���8	 �%�9�%  � '� *D! 3��G�$% ��

 ���! #+�"� #��� '">�� 
% �8� �
����  

  

	�;���8	 �%�9�%  � '� *D! 3��G�$% ��
 ���! #+�"� �� '">�� 
% �8� �

����  

p-value  

Pao2/Fio2  (mmHg)    
  

MJ/Z  ± Lk/M  
 

oo/M  ± ZZ/o  
 

JJJ/J  
  

Paco2       (mmHg)    ue/J-  ± Lo/k  

  
Zu/k-  ± ou/k  

  
Jef/J  

O2Sat    (%)    
  

kI/J  ± LJ/J  

  
ek/J  ± eI/J  

  
JJJ/J  

     
!��# �5�4& 0 6*�  


�"��        &���*� ��# 0�*)�� ������ ��) ��� &��*� ��
   ������� ����# ��-����# &�����- �� �:����� ����(4>

���:R�$ ���� H
������� T���I��" �����*� �+���(�

    $��� &'��()� ,���� ��# $��
�% &'�()�"   ,�%
^�����J��$ �����R^�G� �� �����)  Unoki &�������5;� � 

)2005 (���
 ����5� ������!
 �+��(� 0.)20(  ����� 0��
�
 ���) ,��%�# &/ -� $��%�� ,
���%Unoki  &�����5;� �
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     �,����� 3����(
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$
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 ���"��
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    ���# 0��*)�� ������� -� �"��*�#   T���I�� $
���`:


H
������"     ���# $��
���% &'���()� ����*� �+��(�
 $���� &'���()� ,�����" ,��% .  ���"��
 0��
� ,
���%

   �� �:���� ���(4> &����*� e���:5
 ��ij��
 -� $��%��
       e��:5
 0�
� ��) T��
�
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,�# Q,�%�# ��-�# &��-
  3���(
� k��d�# $d����
�� e�"���Y� ����*� ,���^�
 ���#

?�f�^/ �,��       ��	
 &����;�# �,�% g�MW) ����
  $5�������5� �����
�`
   ������� 0����
� � �,����
���

&'�()�        ����) ��`�(
 �� &����;�# 0�
� ��# $�����
   � $��
���% &'���()� ����*� H
������ ���# ����:� �
 ����� �,��% ��)V��� �+��(� H
������ �����"� �� .

 ����������G��� ������������ ��Miyagawa
 Ishikawa 
	���  ���078 	X���+��� H�6��)4� ����(9 ���� ,2��0��� 

    &����*� -� ,��R# �������W# �� 3����% �� �:����
 ����> �:�� �(4>    ?��f�^/ 3��(
� ��#    g�MW) ����

$� �,% ,%�#.)16(   
 !"� ���# ���G#�� �����H��'��M ��� �) �� ����*�

$��
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$��:R� ������/ ���\� ����+� ���.)20( ^���J��$  �� ���)
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 0��
�  -� $��%�� ,�����
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The Effects of Expiratory Rib Cage Compression before 
Endotracheal Suctioning on Arterial Blood Gases in Patients 

Under Mechanical Ventilation 
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Abstract
Background & Aim: Endotracheal suctioning is one of the most frequently used methods 

for airway clearance in patients under mechanical ventilation. Chest physiotherapy techniques 
such as expiratory rib cage compression before endotracheal suctioning can be used as a means 
to facilitate mobilizing and removing airway secretions and improving alveolar ventilation. This 
study was carried out to determine the effects of expiratory rib cage compression before 
endotracheal suctioning on arterial blood gases in patients mechanically ventilated patients. 

Material & Method: This research was a clinical trial study with a crossover design. The 
subjects consisted of 70 (35 females, 35 males) mechanically ventilated patients who were 
admitted to medical and surgical intensive care units and emergency department of Hazrat-
Rasool Hospital in Tehran. Subjects were selected with consecutive sampling. The patients 
received endotracheal suctioning with and without rib cage compression, with a minimum 3-
hours interval between the two interventions. Expiratory rib cage compression was performed 
for 5 minutes before endotracheal suctioning. Arterial blood gases were measured 5 minutes 
before and 25 minutes after endotracheal suctioning. Data were recorded on the data recording 
sheet. Data were analyzed using Wilcoxon and paired t-tests. 

Results: There were a statistically significant differences in the ratio of arterial partial 
pressure of oxygen to fraction of inspired oxygen (Pao2/Fio2), Paco2, and arterial oxygen 
saturation (Sao2) between before and after endotracheal suctioning in both methods 
(endotracheal suctioning with and without rib cage compression) (p=0.000). Moreover, there 
were statistically significant differences in the ratio of arterial partial pressure of oxygen to 
fraction of inspired oxygen (P=0.000), Paco2 (P=0.048), and arterial oxygen saturation 
(P=0.000) between the two methods. 

Conclusion: Findings showed that expiratory rib cage compression before endotracheal 
suctioning improves arterial blood gases exchanges in patients under mechanical ventilation, so, 
performing expiratory rib cage compression before endotracheal suctioning in these patients is 
recommended. 
Key Words: Pulmunary Ventilation, Suction, Thorax, Blood Pressure, Patients. 
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