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SPSS  �3")' � 16 )version 16, SPSS Inc., Chicago, IL(   J�W	"'Y

.����� �t�#�� �	�Y h��J� ����      $"�N & �"'�&��� �"#�� & 
�R'	�� ��

�� �!�!0� �	�Y h��J�  ��"��Y  �	"� t  2
χ   �R�")S
� &Pearson   6�	t�"��

 .�+050/0 < P   "�9� rj"� ����% ��� ���� ��  7	"
�  ��"��Y  "�	 ��  �"q'   

����� �+.  

  

���
	 	
  

� ���
  �9W	j� 6�	� � ��� � �	����� $��+�
 78 -58  � & B	"� "�R'	�
 & 

u��0'� 9���	 ��� 6&�� �U  �"!M�� �� 37/6 ± 80/66    &� 6&�"� & B	"�

�""!M�� �� 01/4 ± 90/68 	�� �""� ��""� B	""���"") �  uL�""<� 6&�""� &�

�9�� ���� �� ) ���' �	-'300/0  =P� .(�R'	�
 ���9� ���	
�  	"�� ��� �"� �� 

 6&�"""� ��"""�U �"""!M�� ��  05/1 ± 30/2  &�� �"""!M�� &� 6&�"""� ��   

20/1 ± 30/2 �9� uL�<� �� ���� ���� � ���9� �q' ����	
� ����� �� 

'�J ��N& $+��' )999/0 > P�;
� .(� 
 ����g '�&����   �"� "�U  ��

^�N  	��  ��@��	 {��'    "�9� uL�"<�� ����    $"+��' 6&�"� &� ��

 B&�N)1.(  


�� �� �N�� 	�  ��65 �#��    �"9W	j� ���"� ���"��      �"�H 	"� U"�

����� ��	
��  �� �� ���+�� ��30 �#��  ���"�� 
��      6��"
� �"� $"�	��

����� >�	% ��< �	-�  �"���� ��	
�� *�' �q' �� p��� ��   &� �� J"�' ��

�!M�� U� 6&�� �!M�� &� & �� ��   ����Y2
χ &	t���9� �  �	-' ����

���' )500/0  =P.(  

	�� ����) � 6��� ���9� x	0W �� 6&�� &� 	�� �����  �"
�� 

""'��� &� ��� 	""��	��""�� ���',�""�� �'�`""���W�!���U�  ""�R'	�
 & 

 u��"0'� 9�""��	 ���""9�  6�"�� 	""�� ""'���� ��� "�� �� 6&�""� ""�U 

�""!M�� �� �""!M�� &� & ��  ��� �""�""�P  �""����66/0 ± 00/3  &  

73/0 ± 90/2 �	�Y x	0W �� �� ����  �9� uL�<�� ����  $+��'

)750/0  =P�;
� .(� 
 ��R'	�
 9� u��0'� &��	 6��� ���9�  	"�� 

�
�� ����� �� 6&�� �U  �"!M�� ��  �"!M�� &� & ��  ��� �"� "�P 

����� 52/0 ± 50/3  &51/0 ± 40/3    �"� ��"� �&	"t�  "�9�� ���� 

) $+��'600/0  =P .(  

�)�	�� �� � 
�R'	��  �	���l��
%� �
�	��N BM    	"� 6&�"� &� 
�"� �

 ����Y �� 6�	t���t  �!M�� U� 6&�� �� >
% �	�� *�
O�    uL�"<� 	"� ��

��9� �!M�� &� 6&�� �� ��	�Y ���  ��"� ��
� �� )001/0 < P  B&�"N) (2 .(


��;
�   �"!M�� U� 6&�� �� �	���	
�� �� $�	T� �!� �	��&� ���9� ��  

�9� ��	�Y uL�<� 	�� ����  ��"� ��
� )001/0 < P .(   u��"0'� & 
�R'	"��

�	�9� >
% 
�M �J��'�<    �"!M�� U"� 6&�"� ��   ��0/233 ± 0/1665  &

�!M�� &� 6&�� ��  ��3/198 ± 0/1560    �")�	�� �� �"� ��"� �   6&�"� &� 

��9� �&	t� �-' 6��	-� ���� )999/0 > P( 
�"�;
� .   �")�	�� �� �  &�

6��-� J��T B�S!� �!� ����� x	0W �� 6&��    ���W	"� m���"+ d	�� �� �� ��

  ��"� 6�"+ �,��t)'��� �	
��    �"�9� uL�"<�     ��"N& 6&�"� &� �	"�� ����

$+��' )200/0  =P(.  

$�� ��c �	�	+  ��� 6��-� J��T B�S!� ��J�� �H �   6�"+ \��J�

�!M�� U� 6&�� �� >
% 
�M   �"�9� uL�"<� 	� �� ����   &� 6&�"� ��

�!M�� ��� ��-�� �� )020/0  =P(       6��"-� J"��T B�"S!� ��J"�� 	"�� � 

�!M�� &� 6&�� �� >
% �� �9� \��J� $�N �	�' ���� � ��-�� ��� & �

 6��"-� J��T B�S!� *�
O� J�' �      6&�"� &� �� >"
% �� �"9� & 
�"M

��9� �&	t�  $"+��' ����   B&�"N)2.(     �"+���� �� ��&	"_�� �	"��

�!M�� U� 6&�� �� ���	
�� ��  ��9� uL�<� 	�  .��� ��
� ����  
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Oswestry 

��"$3  

"�� ! � 

Oswestry 

"�4�  

�.�$ 1 ��.%� ��  ��� �%� ��/ ��/ ��/ �� �� �� �� �� �� �� �� 0�1�2 3$� 0�1�2 4
�� 
%��  
%��  

2 ��.%� ��    �3                      4
��� )-(  100-1  100-1  

81��� 1 1 ��.%� ��  58  �%� 1  3  3 1500  250  0  250  210  3  120  - 38  46  

81��� 2  1 ��.%� �� 64  �3 2  4 4  1800  500  250  750  180  4  150  - 34  38  

81��� 3  1 ��.%� �� 72  �%� 2  3 4 1600  250  250  500  210  4  120  4�(�/ 46  48  

81��� 4  1 ��.%� �� 63 �%� 0 2 4 1600 250  0  250  180  3  120  - 26  30  

81��� 5 1 ��.%� �� 78 �%� 0 3  3 1400  250  250  500  210  3  90  - 36  38  

81��� 6 1 ��.%� �� 66 �%� 3 3 3 2200  750  500  1250  240  4  20  - 48  44  

81��� 7 1 ��.%� �� 70 �3 0 2 3 1750  500  0 500  240  4  90  - 48  40  

81��� 8 1 ��.%� �� 65 �%� 2 3 4 1500  250  250  500  210  3  120  - 30  36  

81��� 9 1 ��.%� �� 59 �%� 1 3 4 1500  250  250  500  210 3  90  - 50  44  

81��� 10 1 ��.%� �� 78 �%� 2  4  3  1800  500  250  750  180  4  90  - 26  26  

81��� 11 2 ��.%� �� 63 �%� 0 3  3  1400  0  250  250  300  5  210  - 34  36  

81��� 12 2 ��.%� �� 71 �3 2 3  3  1700  0  250  250  330  5  210  - 46  40  

81��� 13 2 ��.%� �� 70 �%� 2 3  4 1250  0 250  250  330  5  240  - 34  36  

81��� 14 2 ��.%� �� 69 �3 3 3  4  1800  250  250  500  360  7  240 - 48  44  

81��� 15 2 ��.%� �� 77 �3 0 4  4 1800  250  250  500  330  5  240  - 38  34  

81��� 16 2 ��.%� �� 64 �%� 2  3 3 1550  250  250  500  300  5  210  - 36  38  

81��� 17 2 ��.%� �� 68 �%� 0 1  3  1400  250  250  500  270  6  210  - 28  30  

81��� 18 2 ��.%� �� 66 �%� 1 3 3 1350  250  0  250  300  5  240  - 30  26  

81��� 19 2 ��.%� �� 70 �3 3 3 4 1650  0  500  500  300  6  210  - 46  42  

81��� 20 2 ��.%� �� 71 �%� 0 3 3 1700  0  250  250  360  5  210  - 48  46  
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 ����2���
�� ���� .   �!"�� #� ���$ %&' ("��� )*� (*�  
+��
&, �!"�� �� 
'  �  �  

  �5-"� +� !�"$ ��  �5-"� �� !�"$ ��   �����P 

 ��#%�(: "1;��1���) <�/ "1. (��  39/233 ± 00/1665  30/198 ± 00/1560  999/0 >  


�%�& ��%0 �(=�> "1;��1� � ��) <�/ "1. 3�1� ��(� (��  00/176 ± 00/375  70/131 ± 00/125  020/0**  

��) <�/ 3� �@8 3�1� ��(� 
�%�& ��%0 �(=�> "1;��1� (��  10/158 ± 00/200  80/117 ± 00/250  400/0 

 "1;��1���) 3�1� ��(� 
�%�& ��%0 �(=�> A(��� (�� 80/298 ± 00/575  70/131 ± 00/375  200/0 

(�210�) <�/ ���3 A(��� "1;��1�  10/22 ± 00/207  90/22 ± 00/318  001/0 <** 

 �% B8 ��!3$� A(��� "1;��1�  52/0 ± 50/3  69/0 ± 00/4/4  001/0 <** 

(�210�) ��$�	#� ���3 A(��� "1;��1�  70/34 ± 00/101  49/15 ± 00/222  001/0 <** 


%�� "1;��1� � �1C$� � Oswestry <�/ 3� D� ���%> ���  30/9 ± 20/38  61/7 ± 80/38  870/0 


%�� "1;��1� � �1C$� � Oswestry <�/ 3� D� �%�E ���  00/7 ± 00/39  19/6 ± 20/37  550/0 

��9� ��	�Y uL�<� ** ��� ��!�) � ����Y  �	���9� rj� �� ��	�Y  ����050/0 < P �N�� & �  	� ����� ����Y18 ($��� 7	O'�  

  

19  �t')95 �#��( �9W	j� �� �	����� $��+      7	"O'� B	"S'� �"�

�:�	% �'�� v�� �M��N B	
%�    �"<� $"'�t% ���� U� .���+��' ��

�!M�� U� 6&�� �� >
% �� �9� ($�!������� �&��)   �"�Y ��N& �� ��

�!<��� �� ��	�' �� �     �")�	�� �� .$"+��' �"M��N ��"O� �   g"����

  ��	"�Y ����Y �� 6�	t��� 	� >
% �� �9� 5���% �'�&���2
χ    uL�"<�

��9�    �"!M�� U"� 6&�"� 
�� ����   �"!M�� &� 	"� ��   �"-' 6��	"-� �� 

)300/0  =P.(  

�9W	j� 
�� ��    �"�W&� ���W	"� ?�	�' )Early outcomes (  �	"�	K ��

B&� 6	� � �M��N B	
%� �� �9� �� 6�	t��� 	I��K ��	' �  ��
� �'���	'

 �'��� &Oswestry       .�"+ �"���� �"'	���N ���"# �"�   d	"�� �"�

���	� I�&[K 
�� �	�  6�
' 
�R'	�� �  I"��K  �"�	' �  ���Oswestry 

��
�  ��t� �	�	K �� �    �"� �"� �'	����� $��+ 
�� >
% �� �9� 7&�

h&� �� U� �� �!M�� U� �	� �!M�� &� 	� ��   �"'��� 6�"+ >
% ��  

��9� �&	t� $+��' ���� )800/0  =P B&�N) (2 
�"�;
� .(    ?�	"�'

  �")�	�� �� �"� ��� �	-' �   I"��K 
�R'	"��  �"�	' �    J"�' �"'��� ���

��9� uL�<� ) ��S' 6��	-� >�	T 6&�� &� 
�� ����500/0  =P.(  

�'	���N ����� �� �  �� 6�	t��� 	� ���	
�� 
� ����Y  �R�")S
�

Pearson   �+ y3-�u�# 
� I��J�� �� �!M�� U� �� �q'  	� ��

�!M�� &�   ���� �� U� ����% ��>�	% � >��)� 	 
�M �J��'�< ��J��

 >""""
% �""""�9� ��	""""�Y �	""""S���  $""""+��' ����)530/0  =P    

148/0  =r( .  

    �"j��� >"
% �	"�� ��"�  
��;
� �   �"�9� �R�")S
�   	"� ����

 .$+��' >
% 
�M �J��'�<P���� 
�
� ��      �� �"9� 5���"% �	"��

	� >
%    
�"M ����'�"< & >
% �	�� ���  
� �	���l�� �� U� ��

��9� ��	�Y �R�)S
�  >
% �-' 6��	-� ����.  

67�  

  �� �"4<	+ ����% �� >
% 
�M �J��'�<  �9W	j� 
�� ?�	�' d	�� ��

>
% ���� �
N	�� ��J��  6��+ �� �  �"!M�� U�   �"!M�� &� 	"� ��  ��

 �!� ��J��  
��;
� .$+��' ��&	t� �� �	�' J�' ���	
�� �� ��< \��J�

   �"� �'�"< �M�& ���9� ��H ��  gT�& �� .$+��' 6&�� &� �� ��&	t�

    6�"+ \"����� ���	"
�� �� ���W	� �	�' d	�� �� �M��N B	
%� 
�M ��

 �"!M�� U� 6&�� ��  $��    �"�9� uL�"<� 	"� ��    &� �"� $S")' ����

�!M��     "9� 6�"+ \"��J� ��"< �	��M�& ���9� 	�� p$�� ��-�� �� �� �

6�+ �,��t)'��� ��< �!� *�
O� J�' & >
% �   >"
% �� �9� & 
�M

�� &� 6&�� uL�<� �	�Y� �9������ $+��'.  

Eskander &  ���	""_
� 	""� �"")�	�� � ��""+@� �""R' h&� U""� 

�!M�� �� 	� &� �!M��  �� 
�R'	�� �J��'�< 
�M >
%  �"M��N �� �� 

h&� U""� �""!M�� �� 	""� uL�""<� �""�9� ���� ��""-�� �""�c 6��""�   

�'��� )13 .(B	M �Y �� Krishnan & ���	_
� ��  ��� �] �9W	j� � 

��+@� �R'  ��"R��  �"� �&�  �'��	"
��  �"�  �"R
�  �"�  ���"#  U"� 

�""!M�� �� >""
%  �'�""+ 

"": 6�	""+� �""� �""��	� �	""� �""9W	j� �   

Eskander & ���	_
� )13(  
�R'	�� �J��'�< 
�M >
% �'�
' 	� �� 

�� �)�	�� 	� �9W	j� � Eskander & ���	_
� )13 (�	�)� 
��	K �� ��c 

�'��� ��  $"!%  �W	"
�M� �Y ��  U"��_�   �"M��N  6�	t�"�� �� &�  ��"� 

w��N & �	�� >
% 6	��� �� ��)'��  �"'� )17(p  �"�  �"�H  �"�  �"9W	j� � 

Krishnan & ���	_
� )17 (v�� 6&�� ���	+ ��+��' .$��  

�9W	j� ��  �R�� ��� �� �   U"� 6&�� �� >
% �!� �	�� �:	M

�!M��  6	"��� �	�)� ��         �"j<�K ���	"
�� �� A�"4< �"� �"� ��"� �"�

��  d���� �� & ��� U
� ���	
�� U��	����
� �����	K �tM �� �'���

) ��	_� �M��N >
% �	� &� U�,�W��J��14.(  
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�!#	�  �!ST �	9W	j� ?�	�' \S] �     h&� �� �"� �W&��"�� �'	"��

�!M�� &�  �� >"
% 
��         d��"�� ���"� �"� �"� ��	"T  ���� ��"N& 	"�

�
' >
% U�,�W��J�� ) �+	�13.( �9W	j� U� �� �    ����"� ��"��� 

 ����� 8 �	
�� B	� 
��  �	�2004-1998    y�3"-� 	"�   B	"'	� �"R��

�� �R
�  ��
� & �'��� �	��    �"M��N >"
% $"0� &�  �"!M�� �� 

 .������ ���T�'��� �	��-�K 
���0�   �� ����# ��    U"� >"
% �	"_��

�!M��  & ����' ��N& �� �	
�� $�� ���T ����+ >
% �!M�� &�  $"�N  

 ��	�  �	
�� ���� $W	M 
�������	K �	O���	��      d	"�� �"� �"M��N ��"��

L% ��+���� ��q�� �'	�0� 	� �'	T�� ���M	'  ����� & �    
���"-�� �"� ��

 ��+ >
%  ���� �� $�L%)15.(  

j� d	""�� �""��""!M�� &� h&� �� 6�	t�""�� 7	""R��  �	""9W	  �� ��

�&�9� m���+�  $�� 7�( ?�	�' 
����� �� ����� $�N- �q' u�#

���� �� $�L% 
���-�� �� ��
)T ��-  �'��� ����� ���� �����   �"�

 6��W	"� �S4% �	���)� �&	M       �'	"�0� & �'	"T�� �"�L% �"� �V{"� �

 $�� �+ >
% �)20( .  

 �:	M I�&[K ?�	�'   
�"� ��&	t�  >
% �� �9� 5���% x	0W ��

�!M�� U� 6&�� �!M�� &� 	� ��    ��"N& 
�� 	� .���' �	-' ��  �� �"_�

IW	H 6��W	� �	� � h&� �� �!M�� &�       �� ^"K $"ST��� &� �"� �	"�'

 �JO� >
%�� �+	� >"
% �� ^K $ST��� �� y�' .   �%�":��   �	�")�

g�	+ /	��N� >�	T ��SW� &    P�"�Y �"� $"��      �	"
�� �"� ��	"�� �	"� &

 >
% �	���&	����� �'�. �9W	j�   �� �����W )16(  �	-' ���< ��6��� 
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Abstract 
Background: Coexistent involvement of cervical and lumbar spine with destructive spondylotic degenerative 
processes such as tandem spinal stenosis (TSS) can be managed with simultaneous or staged decompressions; 
though, a controversy exists regarding the surgical staging strategy and limited research is available on its 
operative management which are mostly retrospective. This randomized clinical trial was conducted to compare 
outcomes of simultaneous decompression, fusion and instrumentation of cervical and lumbar spine versus  
2-stage operations.  

Methods: Twenty patients with TSS were randomly assigned to either of two groups; in the 1-stage group, 
simultaneous decompression, fusion and instrumentation of both cervical and lumbar spine were performed by 
two teams in a single operation. The 2- stage group underwent staged cervical and lumbar surgeries in 2 separate 
operations. Combined blood loss, transfused packed cells, operation time, recovery time, days of hospitalization, 
overall expenses, Oswestry Disability Index (ODI) and complications were compared between the two groups. 
Student T-test, Chi-square test and Pearson correlation were used for analyzing the data. 

Findings: Operation time, recovery time, days of hospitalization and overall expenses were significantly reduced in 
1-stage surgery group. There were no significant differences between the two groups in terms of combined blood 
loss, transfused packed cells or postoperative complications. Early cervical and lumbar clinical outcomes which 
were evaluated by Oswestry neck and back disability index, respectively, were similar in two groups (P > 0.05). 

Conclusion: Single-stage surgery had comparable clinical outcomes compared to 2-stage operations without 
exposing the patients to unnecessary risks. 

Keywords: Tandem spinal stenosis, 1-stage, 2-stage, Decompression, Fusion and instrumentation surgery 
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8*�
 �7)�_2� '�L�*�" ��#�    ��+/�  �+��*  ��L� �
 !���2�  ����� ���

�� �2J�L� �I��� !�� .*��  

�
�K7 ) $�N�� @� ���� �� !�� �
 ���7 �
    '��+
 �L��+��J�# '

�� ����
 P�� ����
 8T�) :��(�  ���* R�7 '��
  � �� '��? .*��* '�  

 8�+� 8*�_2"� �I��� !��  ���*  ��L� �
 �� ���()��* V�A�   ��+#�

P�� :B� ��?     �+2%�? ���+W 8*�_2+"� *��+� Q+�# ��� �� '    �!��+�2� .�+#�

��++/� P�++� �++� )  �++��* :++B� )��* !��++7 �++� ��++� �� '�++�?  �++��
  

)14-13 �5 �28�#��? ')� �a� �
 �� (  'k    Q+��� �+
 R�52N� ��ab7 �� )

  �+� ��+� ]�2L� c��
 �4���� ]�2L�     �4�+5�567 '���+N
 �* ) **�+?

        �+S �+I���� '���* �+�� �:+"� 8��+"� 4�+[a� �
  � �L�*�" P5#

�5
�" �
 *��%� �* 8T�) �
) �N_L7 !���*    ���+B7 �(�(��+3� U�&� '

�� R(�7 ) d��_2"� ) ���
10 �2.(  

�567 �* Q�# !���2� ')��*   �+
 R+( )  ���*  ��L� �
 R( ��7���� 4�5

P��  ��L�       �4�+5�567 �+J�
 �* ) :+"� �+2%�? ���+W 8*�_2"� *��� '��?

 8�+LL� ��B� @� �)��* !�� .:"� 8��"� 4�[a� �
  � '�L�*�"  8�+#��? '  '

 � - ) 4��f"� '* ��2�NMDA  ��N-methyl-D-aspartate (  �+� :"�

:N�#�?�2#� �� �8�#��? !�� '�( ��7 g�h" �* 4����� R�iL7 c��
 �L#

�� '��?��� ��� �� ����") !��
 ) �#�� 1�23� ) �L�9 �2-1.(  

:+++N�#�?�2#� @+++� � )�2+++N#��#� 5-hydroxy-tryptamine-3 

)5HT3      �+G# 1+�23� 4�+	��h� �*  � ��+� �I :�/�J �� :"� (

) :"� 8�� 8*�*15 �11 ��
 ��B� k��^ �� � � ��� �I �a� RN�#�M� ) (

 lm�����# ')� !�#�7)�" �� ����W @��X�7�f�( ' .���
  

      �+���� �+�� �� �+� ��+� �1+�23� '�()��* �� 8*�_2"� *��) �


 �++� 8�++�* ��X�++
 ���++� �++
  �++LZ�(   ��ab++7 �++� ���++�  � �� ) *�++�

P�� �#���?    �+2%�`# ���+W �N��5� *��� ��� �� �	
 ��� �� )��* �" !�� '

�	��h� �*�
 N��5� U�( �
 �I�� '�    !���+2� �!��+�2� ')��* �" ��ab7 '

�� Y�K#� ����� ��� �� �� ��� ')� �
  )�2N#��#� ).  

  

��� 	
  

       )�+
 8�+� �%*�+&7 ��+� �+" )* �L���
 ��������� @� ��	��h� !��

]�" �* �� *�
 �(�� 8)�?  '�(94-1393 ������ Q���� �*-  �#���*

�	��� .�� Y�K#�  �B_/� �M�Q� Y��� 8�`G#�*  ��	��h� *��� '���� '

     8�+� *�+� Q+���� �* �+� �#*�
 RM� ����� ]���� '����#��  �����


  .�#�� '�2N
  

�	�'�++(�� 8*)�++6� ���++� ��++	��h� �++
 *)�) '  �L++"70 -15  �]�++"

ASA I  )ASA II )American Society of Anesthesiologistst �(

    �5
�+" !2+���# ����+�� �+��B�
 :67 RM� ����� ]���� '����#�� ' 

'����
 �X�
  �J ��G% �nLG7 �[�W '�( -      '��+� R+� �+� '��+��� ��+W)��

( ) �#�)� 4XD2J� ) ��o)��7 +LZ���!   �5
�+" Y�+� '    '�+()��* U�+&�

p�6� ) �� p��
  8�+LL� '  !��X�M7�+�  ��+(  Y�+�  �5
�+" '  U�+&�  *��+� 

 ���+3� 30 �� Y�?�+�    �+
���2� �+
< Body mass index )BMI(�  Y�+� 

�5
�" ' �( �#�? :�"�N� ��)��*  �+
 2� +��!��  �!���+2�   )�2+N#��#� )  �+� 

4�[���7 �
�G� ) :5%��� 
���� ��
' :��� �* �	��h� *�
.  

         !�+�  �+J k+��Q7 �+
 ��+�# ��+��B�
  D+� �* �+��q7 �!�LZ�(

8���#�  �M�� Y�� ) �����   ���  ���� �7 �	��h� *��� '�(��q2� '��?

    r)�+J '�+(���	�  ��+L� �
 �����
 4�% �L#�� 1�23� ��� �
 ��J���

.�� �2%�? �i# �*  

RK�  :+B� �#��# RK� *�)��
 ]���% �� 8*�_2"� �
 �#��# �5�� �+N ' 

��`#��! �(        �+L�� �̂ sh+" !2%�+? �+i# �* �+
 )95      �+���  ��+7 ��+/�*  

80 ��/�* U��6#� 	���� 4�� ��� �� �� ���  �+�  ]*�+	� 17/1  *�)��+
 

�� ) �W��� 4)�_7 L	�� ��* 
�! )* 8)�? �� �
 �� �Q 8/0 �*  �+i#  �+2%�? 

��� �
 *��	7 35 
���� �* �( 8)�? *�)��
 ��.  

      m+J� ) g�+^ V��+&7 �� �+	
 �+� *�
 4��/ !��
 ���� C)�
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 '��"35      '��+2
� �* .�#�+� �+���7 8�+_#

  ��� :+37 ')� ��+��
 !2%�? ���W �� �� ����     *�+�# ���+W�
 ) �+�

���� �V�W *�M��� P��� ) :[W��� R2N�" �N��    ) nL+"��G% �'�+2�

     '�+��) k+��Q7 �+
 �+��B�
 '�5�� �4����W� �`�*5/0  �+���    �+
 Y�+?

  �Y�+++������7� Y�?�+++���2    ) �+++�#�2L% Y�?�+++��� �+++
 Y�+++?)�M��  

5 ���� ���*� �f" ) Y�K#� R��" ]�2L���7 Y�?����/Y�?    �+
 �+��B�
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Minimum alveolar concentration )MAC (1  �*  ���++�%)Q��

) ��N��  w)�2�# '��? x��3�N2O  ��Nitrogen oxide   T�+N�� ) (

)O2 k��Q7 ) (1/0 ���� ) �� Y�K#� '���) !�%��� Y�?����/Y�?13 .(  

 ���5� �!���2� 8)�? �*5/0 ����  �* �'���) !���2� Y�?����/Y�?

 ���5� �!���2� 8)�?5/0 ����   8)�+? �* ) '���) !���2� Y�?����/Y�?

 ���5� � )�2N#��#�8 ����  '���) 4��/ �
  )�2N#��#� Y�?30  �5�W*

) ��*�? k��Q7 ���B�
 Y��7� �� �[W13    @+�Q� y+"�7 )��* k+��Q7 .(

  �+�J��� �+� ���B�
 F&32�  �+�� �* '�    �:+���# 4�+�D^� '�)�

��� ) :%�? 4��/  '�)�M�� �* 4��D^� '�)� �� Y)* *�% y"�7

�
 �5��Q7 ')��* ��# �� .�� Y�K#� �*�
 �D^�  

     �+��* ��#���+� y+"�2�  �+J ��+G% ) V�W  �
�I   4���+� '

8*�� ) '�D�Q?�   �+�� �* Q�#  �f��7 '      ��+��B�
 '�+5�� �� �+[W '�+(

 �( �f" ) ���B�
 '�5�� �� �� ��/�%D
15   ) �+�� '�B2#� �7 �5�W*
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25-23 ���* �2#�" ' .�� z_� *��?  

8�LL� �� �a� ������ ��� '�B2#� �*    �+
 8�+� Q��K7 �#DE� '

 k��Q702/0  �+���    ) !��)�+7� Y�?�+���/Y�?04/0  �+���   Y�?�+���/Y�?
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 {+"�� ) �+��� '���+�
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 ��++��
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 '  
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 *)�) Y�+++`L(   '�+++(���	� �+++
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�+++�  

Modified Aldrete score )MAS.��*�? 1��	7 (  
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�+G� '�2� @� �
  �����
 Y��7 �'�)�M�� �*

� P��� :67   ��  ���+��
 .�+L2%�? ���W  �J ��G% ) �%��?��*���)�2M�

  �* �+"��
  � 4�� ) ��� �)�
 �i#4     *�+� ���+� �+��*1   Y�+�)

 *�� �(��� *��)2   *�+� �( *�? ) 4��/ �* 1�_J  ��"X�M�"�%)

3      *�+� ) (4D+E� �� 8)�+? @+� �� P�
 �* 8�(�G� �
�W ����7)4 

R�N57 ( �
 �� �* ���� ����7 ) ���) 
.�#�� '�L  

     �d��_2+"� ���+B7 �+�[W �� �+I���� �)�
 '�)�M�� �* �!�LZ�(

�
   ���+7 �*�*�+" � ��"�L�"���( �'���W     *�* � �+(* �M+GJ �'*��+�

���* �
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 4��/ �* .�� :[a ) �"��
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 �� ��2G�
5/0 ���� .�� 8*�_2"� '���) !���2� Y�?����/Y�?  

 7 4�+� �
����� :B�   ��+�	� �� �*�* ) ��+BVisual analog scale 

)VAS !�
 4���# �
 (10-0    �+
 ��+B7 �)�
 4��/ �* ) �� 8*�_2"�

VAS    ')�+N� �+� �2G�
3    �� �d��_2+"� �+� )1/0  �+���   Y�?�+���/Y�?

   *�* 4�++� 4��++/ �* ) �++���������2�3 ) �2++G�
 )3 ≥ VAS �(  

05/0 ���� .�� 8*�_2"� '���) !�%��� Y�?����/Y�?  

�+++��*       ��+++�	� $�+++"� �+++
 Q+++�#  ���+++��
 '���+++��( '  

Richmond agitation-sedation scale )RASS  C��m+� )�
 �* �(

 k��++W* ) '�)�++M�� �*15 �30  )60  '�)�++M�� �* C��m++� �� �++�

.�� :[a ) �
�����  

8*�*    Y�+# �� 8*�_2+"� �+
 �#���� �
 *)�) �� �� 8��� :"* �
 '�(   ��Q+%�

SPSS �3++N#  '22 )version 22, SPSS Inc., Chicago, IL(  )

 �++���   '��++�� '�++(2
χ �Fisher's exact �One-way ANOVA �

Wilcoxon     �+��� Q+�# )Repeated measures ANOVA   *��+�

:%�? ���W ���67 ) ��QK7.  
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 ��	��h� !�� �*105    ) �+	��h� *��+� RM� ����� ]���� :67 ����


 �8)�? �( �*  �?�LL� :��� *��	7 .�L2%�? ���W �"��
35  ) *�
 �_#

      �+	��h� �� �2+"��J�# 
���+� :+�� �+
 '����
 }�( ��	��h� �^ �*

  ])�+� �* .�G# r��J1     ���+�� ) @+�%��?��* '�+(��q2� �+���7 �

  +"� 8�+�� 8)�? �"  �����
     �+��� V+N� �+
 .:One-way ANOVA �

 �!" !�`#���BMI       r)�+J  �+�� ) �+��B�
 4�+� ��+��  �+�� 4�� �

���� �L	� UD2J� 8)�? �" �* ����7 '   V+N� �
 �!�LZ�( .:���# '��*

  ����2
χ ) �L� �#�)��% ����7 �ASA .*�[# 4)�_2� 8)�? �" �*  

     8)�+? �� '��+��
 }�+( �*�*  �+G# '�)�M�� �* ��� �)�
 �"��


 ��� �*�[# '�)�M�� �* ��� '���* !���2�3  ) �+_#6/8    8)�+? �� (�+/�*

 ) !���2�3 ) �_#6/8    ) �+#*�
 ��+� '���*  )�2N#��#� 8)�? �� (�/�*

  ���� VN� �
Fisher's exact�L	� UD2J� �    8)�+? �+" !�
 '��*

) �G# 8�(�G�240/0  =P *�*  �G# Q�#  �����
 �* ��� 4�� �"��
 .(

 ��3 ) �_#6/8  ) !���2� 8)�? �� (�/�*2 ) �_#7/5   8)�+? �� (�/�*

 ) 1�_J ���  )�2N#��#�1 ) �_#9/2   ��+� � )�2N#��#� 8)�? �� (�/�*

  ���� VN� �
 .�L2��* y"�2�Kruskal-Wallis �" �* ��� 4�� �

 �+L	� UD2J� 8)�?  ) :+���# '��*370/0  =P  �!�+LZ�( .(3   �� �+_#

 ) !���2� 8)�?3     �+��* ��+� :+�� �+
  )�2N#��#� 8)�? �� �_#  '2  )

    �+L	� 8)�+? �+" UD2+J� ��� ��L2��* !���2� k��Q7 �
 ���# ��2G�
  ��*

) *�[#240/0  =P ])��) (2.(  

  

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

�����  
 ����  

 �����P 
������  ���	��  ����������  

-./  
(����) ���23  

�4  )6/28(10   )0/40 (14  )1/37 (13  580/0  
�%�  )4/71 (25  )0/60 (21  )9/62 (22  

ASA  I )0/60 (21  )4/71 (25  )4/71 (25  500/0  

II  )0/40 (14  )6/28 (10  )6/28 (10  
(���) "� "78��7�  00/13 ± 80/45  50/12 ± 60/47  20/12 ± 10/48  730/0  


�(3 9:�
 "78��7� ) ��; �2Kg/m(  20/3 ± 00/25  10/3 ± 80/24  20/2 ± 90/25  200/0  
(<=��) >�= ?�� "78��7�  27/1 ± 24/2  06/1 ± 65/2  39/1 ± 88/2  170/0  
(<=��) �
(�7; ���4 ?��  72/0 ± 90/1  40/1 ± 50/2  83/0 ± 91/1  051/0  

�@(@ A$%: ���4  (�B7C�) �
�%3 �  50/6 ± 50/17  40/8 ± 00/17  80/9 ± 80/17  930/0  
ASA: American Society of Anesthesiologists 
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��
 ������ ������ 
 �
�������� �� ��� �� �� ����� � ! ����� ��	
� ��� ����� � 

 ����2 ���	 
� �
 "����# 
$ ���% � ����&�� �
 ��' (�) � ���$ �%����� ����� .  

�����  
 ����  

 �����P 
������  ���	��  ����������  

4%@ 4$%;  

(����) ���23  

��;  )0 (0  )6/8 (3  )6/8 (3  240/0  

%7:  )100 (35  )4/91 (32  )4/91 (32  

4%@ ?�
  

(����) ���23 

����� )100 (35  )4/91 (32  )4/91 (32  370/0  

D7�:  )0 (0  )6/8 (3  )7/5 (2  

E�( � )0 (0  )0 (0  )9/2 (1  

 4�7�"#�7 � �;  ��;  )0 (0  )6/8 (3  )6/8(3   240/0  

%7:  )100 (35  )4/91 (32  )4/91 (31  

  
 ])�� �*3      ���+� �+�� �� �+	
 
���+� �)�+
 �#�)��% ����7 �

  !�%��+� ) ����������2� �
 ���# !�LZ�( ) *�* 4�� �d��_2"� ) ��B7

   ) !���+2� �!��+�2� 8)�? �" �� ])�� !�� VN� �
 .:"� 8���  �G#

  V++�7�7 �++
  )�2+N#��#�8 �5  )2  4)�++_7 ) �#�++� ��++B7 ��++S* �++_#

�L	� *��) 8)�? �" !�
 '��* ) :���#140/0  =P  4�+� !�`#��� .(

  �V++�7�7 �++
  ���++��
 !++�� �* ��++B717/0 ± 45/0 �13/0 ± 31/0  )  

04/0 ± 06/0�L	� UD2J� ) *�
     :+���# *�+�) 8)�+? �" !�
 '��*

)080/0  =P !���2� 8)�? �� �!�LZ�( .(2  !���2� 8)�? �� ) �_#1  �_#

�� �* :��W� �^ �* .�#*�� :%���* ����������2�  '��+��
 }�( '�)�M

 .�G# d��_2"� ��S*  

    V+�7�7 �+
 � )�2+N#��#� ) !���2� �!���2� 8)�? �" ��13 �16  )  

16   �+" �*  � 4�� ) *�* �)�
 ��� ��#*�
 ��� �� �	
 *�* '���* �_#

  �+L	� UD2+J� 8)�?       8)�+? �+" �� *�* ]�+2L� :+B� .:+���# '��*

P��  V�7�7 �
 ��2_?2 �4  )6 %���* !�%��� �_#  :+%���* ��� ��#*�� :

   ) *�+[# 4)�+_2� 8)�+? �" �* Q�# !�%���380/0  =P   8)�+? �+" �� .(

 V�7�7 �
  )�2N#��#� ) !���2� �!���2�4 �12  )10  
���� ��S* �_#

 8)�? �" !�� �* Q�#  � ��# ) ��)��* 
���� �)�
 ��� ��#�� ��)��*

   �+M�� �* :+��W� 4�+� !�`#��� �:"� ��0 �
�W .*�[# 4)�_2� �* '�)

    V+�7�7 �+
 �8)�+? �"52/0 ± 01/1 �96/0 ± 45/1  )76/0 ± 26/1 

�++L	� UD2++J� ) *�++
 :��++"  �++G# 8�(�++G� 8)�++? �++" !�++
 '��*  

)070/0  =P.(  

�2#�n  +"��
�  �+(�2�����' *��(���L +�@ ��  �+[W 
� +��B�  �+7 

W*��5 ' 60 ���)�M' �* �M� �(' 4 -1 8��� :"� .Y�K#�   �+���   

Repeated measures ANOVA     ��+G% 4��+��q7 !�`#�+�� *�*  �G#

 ) �#���+++� y+++"�2�250/0  =P�+++��* �(   @+++�#�f��7 4���+++� '  

)590/0  =P�++��* �( ) '�D�Q++?� 4���++� '510/0  =P  �
�++I ) (

) V�W540/0  =P�	��h� *��� 8)�? �" �* (  �L	� UD2J� .:���# ��*  

 ]D2++J� ��++S* '��++��
 }�++( ��++	��h� 4�++� �++^ �* �!�++LZ�(

���7 � �J ��G% P��Q%� � �J ��G% :%� �� R�� @���L�*��(   '*��+�

'*��
 ) .�G# '*���  

  

 ����3 ���	 
� �
 ���
 
$ ���% � +�� �� �,$ -���� �%����� ����� .  

�����  
 ����  

 �����P 
������  ���	��  ����������  

F(�3 4$%;  )9/22 (8  )3/14 (5  )7/5 (2  140/0  

F(�3 ?�
  17/0 ± 45/0  13/0 ± 31/0  04/0 ± 06/0  080/0  

�7��%�(�G( � <&�#��  )7/5 (2  )9/2 (1  )0/0 (0  770/0  

>�= 4� �2; ��� �(/$  )1/37 (13  )7/45 (16  )7/45 (16  800/0  

 HIJ %; >�= 4� �2; ��� ?�
VAS 19/0 ± 8/0  22/0 ± 09/1  24/0 ± 11/1  530/0  

 <&�#��"7&�(�  )7/5 (2  )4/11 (4  )1/17 (6  380/0  

�#$��� K��(= $4%;  )4/11 (4  )3/34 (12  )6/28 (10  070/0  

�L��= F(� �#$��� �  ���%B7;  )0/0 (0  )0/0 (0  )7/5 (2  060/0  

��!� �	�:  )4/11 (4  )0/20 (7  )4/11 (4  

��MN= ���  )0/0 (0  )3/14 (5  )4/11 (4  

 ��$�	#� �� <��C� ?��(<=��)  52/0 ± 01/1  96/0 ± 45/1  76/0 ± 26/1  015/0  

VAS: Visual analog scale 
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 �� �)�0�$ +1/ �� �%���) 2���� ��3� "�4%��� .   �60 

) ����&��250/0  =P(  

  

  
 +&)2
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 "�4%��� . 
.�/
 �� �)�0�$ +1/ �� <�=��� (���> �  �60 
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 +&)4
.�/
 �� �)�0�$ +1/ �� CD/ <�$�E "�4%��� .  �60  ����&��

)540/0  =P(  

  

 ���	� VN� �
  �����
 '�����(  �Q�� �"��
RASS  *�*  �G#

 �+L	� 4)�_7 �'�)�M�� �*  �����
 :��W� �^ �* ��    ��+BS !�+
 '��*

) :���# *��) 8)�?28/0  =P �M�) (5 VN� �
 �:"� ��0 �
�W .(

  ����One-way ANOVA P�+� '�(��q2� �     �� @+� }�+( �* �+2_?

 ���  4)�_7 8�� �"��
 '�(�L	� .:���# '��*  
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 F��/� �G �
 <�����$ ����)�� �

)540/0  =P(  

  

���  
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Shivering in Patients undergoing Abdominal Surgery with General Anesthesia 
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Abstract 
Background: Shivering is one of the most common post-operative complications, which, not only puts the 
patients to discomfort but may also lead to secondary complications such as suture releasing. Thus, several 
treatments like pethidine, ketamine and ondansetron were recommended for its prevention, but the three drugs 
are not compared in any previous studies. The aim of this study was to compare the preemptive effect of 
pethidine, ketamine and ondansetron on the prevention of post-operative shivering in patients undergoing 
abdominal surgery with general anesthesia.  

Methods: In a clinical trial study, during 2014-2015 in Alzahra hospital, Isfahan, Iran, 105 patients were 
selected and randomly divided in three groups of 35. The first, second and third groups received 0.5 mg/kg 
pethidine, 0.5 mg/kg ketamine and 8mg ondansetron, respectively, before abdominal surgery. Incidence of post-
operative shivering was measured and compared between the three groups. 

Findings: None of the patients in pethidine group suffered from post-operative shivering but 3(8.6%) of 
ketamine and 3 (8.6%) of ondansetron had post-operative shivering (P = 0.240). Shivering intensity in 3(8.6%) 
of ketamine and 2(5.7%) of ondansetron were mild, also 1(2.9%) of ondansetron group had moderate shivering 
and frequency distribution of post-operative shivering was not statistically difference between the three groups  
(P = 0.370). 

Conclusion: All three groups of pethidine, ketamine and ondansetron have positive effect on prevention of post-
operative shivering in abdominal surgeries and can be used based on patients’ physical status, diagnosis of 
anesthesiologist and surgeon, cost and drug availability. 
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�2 ?�+ 0�8!��� )�_� ������� �� ����� �� ��'���  ���  �����:  ��!�: 

���'�� ��������� �; �� �� )����2 0O/��� p�/ �) �������  ���  ��Y/ 

1�� ���� N�'56 )�_� g�Y8� ) ��.  � 3'� ��� �� �!�:  ���  ,���;� � 

c��D �1�� �8!��� � )�_� ������� <�/�:  %��D  �  =�>�  �
���
��� 

�8I�Y� � �H�$ �� g�; 3��8: n' �: ������J �8!��� � )�_� �  ?����+ 

l":�� �� �7 �) ������� /�:�< %�D  � 
��
��� ���������  ���; Î�� )S( 

��*��� �) ���� � V�� V�� 1394 �� M�_�� ����.  

  

��� 	
  

3'� ��8I�Y� P' �8I�Y� � ����Z:-�)����2 )�� �2 �) ���� � V�� V�� 

1394 �) ^2�� �D ��7-  ������)  ����;^I� )S ( ��*����  ���  M��_�� 

���� .�8��! � ����7 )��� ��8I�Y� ?��D  ��������  ��8!���  %����2  ��� 


��
��� 3'� ��������� �) ���� � V�� V�� 1394 ��)�� .  

����;���8� )��� ���� ����8I�Y� ?����D ��������� ���8!��� %�����2 ���� 


��
��� ��������� ���;^I� )S (��*��� �) ���� � V��  V��� 1394� 

3�D�) %����6 � 
��
��� � )�!� 0�+OW� �J�2 �)  %�����6 �  ������ 

��)�� .�3��G�; M�+ )�!� 0�+OW� �J�2 �)  %�����6 �  M��+  ���\�� 

S��: �� ����� �' %)����/ ���� ?��\: �0�+OW� �� ����+ ���8� q��/ 

 � �8I�Y� �) ��� ��J�� �D.  

._$ �����  ���  %)������  �  V����J  )��7���  .�_$  ������  ,�*! 

0�8I�Y� c��D � �� �) ��� 3�J��  rY��  ������W� 95  �����)  c���D 
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������� 	
�� � 
���� ����� �� �� �	 ������� ����� �
� �� � �!��� ������ ��	
	���
� �������   

�8!��� � )�_� �� =>� 
��
��� �2 �� ,�+ )�"�  ��8I�Y� �  �����R� 

�� ��^�� 5/0 �) ��� ��J�� �D � N�'56 ��^�� ��Y/ 05/0� �� )��8: 

384 ��� )��7�� �')�� �2 ,*!  ������W�  ����R�� 400  %�����6  )���� 

����� ���# ,J��.  

N�� ���!� �8I�Y� 3'�� 0���  )���  ��2  ��8�  �  ���'a:  F��W 

�:�-�-Z: � M�_�� �Q�;��; ��; �M 1 �� �8!��� � �QR;�&6 ��  ��$�� 

t���� �\D^6 ��������� � 3��8: ._$ %����6 ��; 
��
���  m����� 

�� ���� � V�� V�� 1394� )��8: 400 %����6 �� N�� �J)�]: %)�� � 

�� %)�����  � M�� ��^J� ��:��X��2 3��8: � ,"4� �� ����� �7  ��;  M���#� 

�')�� .0�+OW� )���   ����  ?���D  0��+OW�  �P��J�����)  0��+OW� 

m���� �� c��  ��������  0���  ����   ,���#� �)  �
���
���  ��8!��� � 

�)�_� 0�8J) �8!��� � %��h )�� �2 3'�  � %����6  �  ������  q��>���� 

� �) PU ,4�I %&'� �� �2 ��  3���;  ������  ���*:  %��D  �)���  ,�"b 

�')�� .�) �:��� �2 0�+OW� �J�2 �) %����6 � ����� )�!��  �)��"� 

�) ����� �8� �')�� 3�H S��: �� ������ ,"4�  ���  ?���\:  <#���� 

M��#� )�D � �)  0����  M��+  �,��-J��  %�����6  �  ��8I�Y�  q���/ � 

,"4� �� ��'^Q'�! �7 �� %����6 � �'�! M��#� �� �')��.  

�) �,'�*� �) �W 3'� �8I�Y� �� ���2 � �����  ���;  j��>���  %��D 

S��: ?��$ �D � �) )��� �8!��� � )�_� �7 �; �) �W  P�'  ����; 

�8�  �  <�/��:  V�u��  ��D .�)  0����  ,�"9�  �)���  �v���6  ,��+ 

�8!��� � )�_� =��6 � ,"b �')�� .  

%)�) ��; �8I�Y� �8�  � n�! ����7 �� %)�����  �  M���  ��^�J� SPSS 

�>4� � 22 )version 22, SPSS Inc., Chicago, IL( � ��� 7 ��; 

�������7 t� 2
χ� One-way ANOVA � ����� 7 � �����; �Q����4"�; 

Pearson � Spearman )��� �'^_: � ?��Z: ���# ,J��.  

  

���
	 	
  

�) 3'� ��8I�Y� 400 ����� �8!��� %���2 �� =>� 
��
���  ���������� 

 �����;^I�)S (�) ��*����� ������ � V�� V���� 1394 )����� ���8I�Y� � 

�����  ����#  ����J�� . 3�Q�����  3��  �������� 8/19 ± 1/35  V���  ��� 

����) � 87-1 V�� )�� . � ��� n' �: ��4�! 217 ��� )3/54  ����) (

)�� � 183 ��� )7/45 ���)( �  ��)�� .�) ?\D 1�  ����)  �������J 

,�+ 3�I�� �8!��� � ������� ,Z: �8I�Y� %��7 ,�� .��  o�4$   3�'�

�?\D �����: n'�D 3'�: ,�+ �8!��� �   ��������  ���  =�>�  
���
��� 

d)�� ���W �� �2  � 400 ����� �8!��� �%���2 126 ��� )5/31 ���) (

�� ,�+ ����: �� 
��
��� ��������� �8!��� %)�2 ��)��  .  

�) V��! 1� n' �: ��;��w�� P�J�����)  ��������  )����  ��8I�Y� 

%��7 ,�� . ���  o�4$   �V���! 3�'�  �  ����  ���w�D  3'���R��  ?w�D 

%�;�R� �%�D ���/ ���) �� ������J 128 )��� )0/32 ���) ()�� .  

  
��� 1. ��	
 ��
�
�� ��� ����
 ���
�� � �
	���� ��  !� "�
#	�
 

��$%	����  �
�&'�
))( ��+,�
  

  

-��� 1. ./012 ��&��3$� 4��
�51�
 �
	���� �62 ����7�  

�����  ��� �����  (����) �����  

(���) "�  

8/19 ± 1/35  

50 <  )3/75 (301  

50 >  )7/24 (99  

012  �%�  )2/54 (217  

�3  )8/45 (183  

45
  �6 ��7  )0/11 (44  

��38  )7/25 (103  

�1���7  )5/9 (38  

���9 ���  )0/32( 128  

4:;� (����� $  )0/12 (48  

%<��7  )0/6 (24  

� >��3�6  )8/3 (15  

?@A:;B  �6 ��(�  )0/13 (52  

�#�� 6�  )5/18 (74  

�#��1!��  )5/17 (70  

�C�( �  )2/30 (121  

�!�D����  )8/20 (83  

4;� E�(	�  49�� %�
  )5/51 (206  

F��9 %�
  )5/48 (194  

����& � �� ����A6 �B 4;� 

E�(	�  

% �7 3� 10  )2/49 (197  

30-10  )8/34 (139  

HA6 3� 30  )0/16 (64  

IC� J�#%B �� "AK$� �L2�%�  1  )7/1 (7  

2  )8/24 (99  

3  )0/58 (232  

4  )5/15 (62  

31/5

7/3
4/5

8/8
10/5 9/8

8/3
6/0

3/5 4/3 3/0 2/8

0

5

10

15

20

25

30

35

��
�/

2

�
7�

/�
 �

J�7
 <

���
 !

�
&

�%
2 <

���
 !

�
��

�
9
 <

���
 !

�
4�

/.
 


��

W
�V

��
 �

�#
��

<
$J

- 
� 

<

 

�-

�
��

)�*
 �

 �
��*

�
�


��
 <

���
 !

:
!�)

� 
� 

�$
� 

<
�"

 <
���

 !

�
�


# 
<

�"
 <

���
 !

/)
��

"
���

��
� 

�?
��

�(!��� E�9�� ��*



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 371� �! /�  "#��$%& '(�1395 101 

������� 	
�� � 
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	���
� �������   

�3��G�; ��R�� ������� )3/30 ���) (����) 0O�]Z:  �Y����� 

���)�� ?Z�  ,��\��  ���R��   )���J�)5/51  ����) (�)  ?�/�)  �*�D � 

����J � ?Z� ,��\� ��R��  �������� )3/49  ����) ( ��:  ����������� 

���2  � 10 ������2 )��.  

rY��� 
���'�: �) ����� )��� ���� =��>� 
����
��� �) 7 �����   

)8/1 �����) (rY��� 1� 99 ����� )8/24 �����) (rY��� 2� 232  �����  

)0/58 ���) (rY� 3 � 62 ��� )5/15 ���) (rY� 4 )�� . 3�Q����� 

0�� ,��#� �) =>� �
��
��� 6/5 ± 7/5 ,+�� )�� .  

25  ���)3/6 ���) ( � ������� )��� �8I�Y� �� ,'�H�  ���]>D 

211 ��� )8/52 ���) ( � oW 
��
��� � 164 ��� )0/41 ���) ( � 

�Q') x'�W �0���/  � 
��
��� <�/�: %�D ��)��  .  

54 ��� )5/13 ���) ( � ������� )���  ��8I�Y�  ��8!��� �  )��_� 

���D�) .3�Q���� ����J �  �����   3��� �)  ���8!��� 8/5 ± 4/7  ��  ��� 

����) � 30-2  �� )�� .�3��G�; ����J �  �����   3��� �)  ��8!��� �) 

30  ���� )6/55  ����) ( ����2  � 7  �� � �) 24  ���� )4/44 �����) (  

7  �� � ��R�� )�� .  

�) V����! 2� n��' �: ��������J ���8!��� � )���_� ���� o��4$ 

0���]>R� ��������� %����7 ,���� .���� o��4$ �V����! 3��'� ��������J 

�8!��� � )�_� �� o4$  %����  ����  ��������  gO��/�  ���8� ���) 

,D�) � ���)  ����R��  �   ��'  �������� 50  �V��� ����)  ��8!��� � 

)�_� ��)�� . �3���G�;  �������J  ��8!��� �  )��_�  ���  o�4$  ?w�D 

������� ^�� gO�/� ��8� ���)  ,�D�) � �)  ����   ����/ ���)  3'�:1��� 

������J �D %�') .0O�]Z: ������� ^�� �) �8!��� � )�_� �bu�  )��� 

� ���  ���/ ���) 3'��R�� �8!��� � )�_� �� ���D�).  

  

-��� 2 ./012 ��&��3$� 4��
�51�
 �
	���� �62 ����7�  

������ � ����  

�����  

����  

(����) �����  

�����  

(����) �����  
 �����P 

"�  "AD��A�  6/25 ± 7/39  7/18 ± 3/34  070/0  
% �7 3� 50 ���  )4/57( 31  )0/78( 270  

001/0 
HA6 3� 50 ���  )6/42( 23  )0/22( 76  

012  �%�  )6/42( 23  )1/56( 194  
060/0  

�3  )4/57( 31  )9/43( 152  
45
  �6 ��7  )4/7( 4  )6/11( 40  

006/0 

��38  )5/31( 17  )9/24( 86  
�1���7  )0 (0  )0/11( 38  

���9 ���  )3/46( 25  )8/29( 103  
4:;� (����� $  )1/11( 6  )1/12( 42  

%<��7  )0( 0  )9/6( 24  
� >��3�6  )7/3(2  )8/3( 13  

?@A:;B  �6 ��(�  )2/22(12  )6/11( 40  

001/0 < 

�#�� 6�  )2/22(12  )9/17( 62  
�#��1!��  )7/40(22  )9/13( 48  
�C�( �  )4/7( 4  )8/33( 117  

�!�D����  )4/7( 4  )8/22( 79  
4;� E�(	�  49�� %�
  )9/51( 28  )4/51( 178  

960/0 
F��9 %�
  )1/48( 26  )7/49( 171  

����& � �� ����A6 �B 4;� E�(	�  % �7 3� 10 % �(�A7  )1/48( 26  )7/49( 171  
810/0  30-10 % �(�A7  )3/33( 18  )2/35( 121  

HA6 3� 30 % �(�A7  )5/18( 10  )1/15( 52  
IC� J�#%B  1  )0 (0  )0/2( 7  

150/0 
2  )0/37( 20  )8/22( 79  
3  )1/48( 26  )5/59( 206  
4  )8/14( 8  )6/15( 54  

M(� NA9%B  �6 E#�O� �:P
  )6/5( 3  )4/6( 22  
001/0 < 3� QR 0��J�$�  )6/29( 16  )4/56( 195  

3� %#�� ?���9  )8/64( 35  )3/37( 129  
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 � 3�� 54 ����� ����) �8!��� � �)�_� 34 ��� )0/63 ���) ( ��� 

,�+ ������ ��"# � 20 ��� )0/37 ���) ( ���  ,��+  �������  ��'�! 

�8!��� %)�2 ��)�� .c�� <�/�: ^��  � ?���+ ��5���ba: �) �8!��� � 

)�_� d)��   ����W ���  ��2 6/5  ����)  0��8!���  )��_� �)  �������� 

<�/�: %�D �� ?�� ��]>D 6/29 ���) m���� �� ������� <�/�: 

%�D  � 0���/ oW  
���
��� � 8/64  m�����  ���  ��������  <�/��: 

%�D  � �'�� 0���/ )��  .  

�) ?\D 2� ���) ������J �8!��� � )�_� �� o4$ ,�+ 3�I�� 

�8!��� %��7 ,�� .�� o4$ �?\D 3'� �������  3'���R�� �����: ��U) 

���)  ��8!��� �  )��_� ��  .����D�) �)  �?���-�  ��������  ,�Z:  ?��+ 

�$��! � ���  � ���'�  �#�J �8!��� � )�_� ��)��  .  

  

  
��� 2. ��	
 ��
�
�� ���
�� � 
�9� �� :;< ��� ����
 ���
��  

  

3 ����� <�/�: %�D �� ?�� ��]>D ����)  ��8!��� �  )��_� 

��)�� �2 ����J � 3�� �) �8!��� �) 1 ��� )3/33  ����) ( ����2  �   

7  �� � �) 2 ����� )7/66 �����) (7  �� � ����R�� )���� .�3����G�;   

16 ����� <�/�:  %��D  �  o�W  
���
��� ����)  ��8!��� �  )��_� 

��)�� �2 7 �7 ��� �; )8/43  ����) (�)  �����J �  ����2  � 7  �� �  

9 �7 ��� �; )3/56 ���) (�)  �����J � 7  �� �  ����R��  %�����)  ��� 


��
��� �8!��� %)�2 ��)�� .35  ����  �  ��������  <�/��:  %��D  � 

�'���� 0�����/ ^���� ����) ���8!��� � )���_� ����)�� ���2 22 �����   

)9/62 ���) (�) ����J � ���2  � 7  �� � 13 ��� )1/37  ����) (

�) ����J � 7  �� � ��R�� ����) �8!��� � )�_� ���)�� ���  ���� 7 

Fisher's exact ��R� )�)  �����J �2 �  �����   3��� �)  ��8!���  ��� 

o��4$ c���� <�/���: gO���/� ����8� ���) )������ )310/0  =P(   

)?\D 3(.  

�) ?\D 4� ���) ������J ,�+ �8!��� � )�_�  ���  o�4$ 

c�� ������ %��7 ,�� .�� o4$  �?\�D 3'�  � 17  ������   ���U)

����: �2 �8!��� � )�_� ����D�) ,�+ �8!��� � )�_� �7  ��; �) 

12 )��� ������ ��"# � �) 5 )��� ������ �Q') %)�� ,�� .M�_�� 

��� 7 Fisher's exact ^�� ��R� )�)  ,��+ �2  ��8!��� �  )��_�   

����� o���4$ ,����+ ������I�� gO����/� �����8� ���) )�������   

)060/0  =P(.  

����� z'��� �8I�Y� � ��H�$  � 400 �����  ������  �%��D 42  ���� 

)5/10 ���) (�8�  �  3��I��  ��8!���  ���  �
���
���  ���  ̂ �2���  ��Q') 

  ���)�� %)��2 �8!��� .�)   ?\�D5�  n�' �:  �������J  ,��+  ��8!��� � 

������� �� ^2��� ��Q') ,�� %��7.  

  

  
��� 3. ��	
 ��
�
�� ����� � ��� �
 ���
�� �� :;< >1�   

?�@�2 ����
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Frequency Distribution of Re-Hospitalization and Related Factors in Patients 

Discharged in 12 Hours from Alzahra Hospital Emergency Service,  

Isfahan, Iran during 2015 Spring and Summer 

 
Mehrdad Esmailian1, Mohammad Talebpoor2, Ali Mehrabi-Koushki3 

 
Abstract 
Background: Several factors are related to emergency ward overcrowding and re-hospitalization may probably 
play a considerable role in this problem. Thus, the aim of this study was to determine re-hospitalization 
frequency and related factors in patients discharged in less than 12 hours from Alzahra hospital emergency 
service in Isfahan, Iran.  

Methods: This is an applied cross sectional study of patients who referred to Alzahra hospital emergency 
department in Isfahan during 2015 spring and summer. In this study, 400 hospital records were randomly 
selected and studied for re-hospitalization. Demographic and other information including the interval between 
two referrals, cause of the first and second hospitalization, kind of discharge and other needed information were 
collected. If the causes of primary and secondary referrals were the same and the interval between the two was 
also less than one week, it was regarded as incomplete treatment. Finally, the data was analyzed by SPSS 
software. 

Findings: 54 patients (13.5%) had re-hospitalization and the mean interval between the two referrals was  
7.4 ± 5.8 days. In 30 of these patients (55.6%), the second referral was in less than 7 days. Re-hospitalization 
was different based on patients’ age and more frequent in those with less than 50 years. This was also different 
based on their job, education and types of discharge in the first admit. 

Conclusion: A considerable part of patients who referred to emergency ward had re-hospitalization which was 
related to primary diseases in almost 50% of them and this repeated refers leads to emergency overcrowding and 
increase of hospital cost. On the other hand, a part of this repeated hospitalization is due to incorrect 
management of patients in emergency ward which is due to factors related to patients and the hospital. Thus, 
patient who referred to emergency ward must be managed and diagnosed correctly and receive the required 
treatment on time. 

Keywords: Emergency ward, Re-hospitalization, Repeated hospitalization 
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:����� ������  '=-&? ���� 3�)*� '�#  '":&7&!��� '"$��!����$!�  

  

: �!�� `�? '�a�)��� ")SB 'R&!��� �!0$(% "��S(< b)T� ��]*�C�� �Y$F(T �����$� '. "���� #� $%��& '���#( �� ��  )��� ��� �*+ $����,����

-,%�� .#���� #� .��/�%� �& 0�1%�2� � $&��
 ���� Monte Carlo . ��(FG� �,<N? J),O*�� �P4�1395 c34 )371 :(113-106  

  

�����  

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

�� �  
� !��� ��"#   ��� �$��# %��
   $ &�'	(  
� %��')*�  ��������

��+$� ��
���� ���� 
� ,&- .��/ �  �0�1�� �� �� �� �    ��
� %���


 ���� ���2 �*0�� ���/����)3-1( �� ,$89 .�*;< %	�  ����   =������

   ����� ���	
 ���
� �� ������=  �*�;< 
�   ����  ��
����� $ �0�'��>

�� ���/���� ?�� �@-?� &	�*� )5-2(,�C01� . ���� &+�� ����  D@	�

�E�F;�= ���� ��&G� %	�0;�� �� &'0�� ������ 
� �@	  �0�1����� �

 ��������� .'��1�� $ ���;� ���� ������ .���*
� ) &��''�7-6(����*� . ���

%������� ������J�KL ������MM*+� ��������� ���������� �� )ICRP  ������	  

International Commission on Radiological Protection �1 (

��	N� �� �� .��- ���� ����� �� �J�KL �1�1� .>�= �'���   $ �
��1

 �1� ,��� ��>�� �� 
� �$&L 
� ,��K01�)8(. 

     ��� ������� ��	 P	���
( �� ���� &�K� �1� Q
R  ,��K0�1� ��� 
� 

�%��&' ()�*� 
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����� �� �	
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����� 
� �����
 ��� ���������
  �)*������� �	
��� 
����� "��
+�, � 

��	 ������� �� S��> 
�1       .���2 ���*�� ����� T�U�$ ���� �� =���/

�0#� ��� �� V$� $ &-�� �� ��=  ��*�� ���/���� �� ��- �'��� ����

 &��-�� .2�&��L ����'���� $)7-6( S����W� ���� ���1� �����*0� ���+���1 .

��	
 �1�'-  $ ������,X	$ �� �( 
� �-�� ��W( �� ��  ������ �&� �$�= 

�� �1��� - $ �� =Y�*�� ��� ��     ��1�� ,&�- ���>�� 
��Z� ���
�

ICRP  ���[��� &'��	 �� ,��� \�1 ]� �	��G� ��1 �� �;�*� $  &��-

)8.( �0#�;�� �����;� ���*� �� � ,
�&�� %	� =�0�'> ���/  �� ��� ��

Q$�&� �� Q�Z�� ���� ��?�� �;�*� $ ��-� ,&�1� � ��Q�&�    =�&�� ����

$ ������� .'1��  �1��� ����  Q�����  ��- $  ^���_� `���� Y$�& 

�� %�� ������&��01� �MM*+��� = ���
�1   ���� ̀ �����   ��� Y��1��   ����/

)12-9( . �0;�� �����;� �0L $ ���� �����;� ���1�� Y�L ��   ?���

b*  �� S�98�� %	� �� ��$(  �� ����98�� c��� S��> �� $ &'	�*� 

���0��  &����)15-13(.  

M� ��� ���=      ��'��
 �� ,&�- Q��Z�� S��G�G
� $ S���+�_� �  
�

 P�F� �� d�E� �� $ ����*�� �0#�	��    ��� �e��+�	��� ����   �����

 ��$��# ��*���(  �� Y�L =%�GG
� $ �1� Q�Z�� ���'     f�M0F� ����

�� �1��� �� �+g�� %	�  &''���  ���/�����  �0�1����� �   �����*��  ��� ��

) &'��1�� .2�&L12(���;� �0;�� �� .���� ��=    P���� $ ��K�� Y�0'�

����*�� �0#�	�� 
� PF� ��   ���� �#��/��	���=  ���g�+    ���*�� ��� ��

�1�h �� ?�� ���	� �� ��01� ����    �� S��G�G
� %�	� ���    Q��Z�� Y��L

�1� )13 =7.(  

 ���'��
 �� S���G�G
�   P��F� �� ������*�� �0#���	�� 
� �  �����

�#��/�	����� = �'��� �� &���� V$� �
�1   P���� $ �������	�E� ���

 .&'� c*� ����*�� 
� 
� i&� Q�Z�� %	�=��+�_�    �0#��	�� 
� ��$(���

PF� �� ����*��   �e��+�	��� ����   !��1�	 ���-  ���  ,��K0�1� 
�  V$�

���Z� $ S��1�
� Monte Carlo ���� ��  �   ����� Q
R S�98��

$ ����  Q��� =������� .'1�� ���
�1 � `���� �����.  

  

��� 	
  

 %	� ����+�_� � �K�>��-  �� ��_G� Y�11393   �$� ���3   ,�C0�1�

 �� D@	� ����� &+��5    ��� �0����$ �e�+�	��� ?���  ,�C�;���  Q��M9

!�1�	 �@-?�
� = Q�&�� �0#�	�� �� �� P	��
( ��� j	��  �#��/��	��� 

�#�/ ���2 �1��� ����.  

��� ����	    

 �� ����,�C01�= 12     ���  �e��+�	��� P�F� �� ,&''� �� ��� ��*��

��K2 �#��/�	��� Q�Z�� �'�1 � � �*Z*  $ �  k��F0�� �#��E� S��>

 &�&-�
_1 
� �	��G� $ )ESD  �	Entrance surface dose(  ����

P	��
(  ����      l�E� 
� ,��K0�1� ��� �#��/��	��� Q��1��   �����0*	
�

 ����+����  D����� )TLD   ��	Thermoluminescence dosimeter (

��&�� �1$ �� �	����  ��  ��	 �&�� �1�� �$�  �$� ���    m���+ c�	

 =n
��,
�&�� &- ���/. ,
�&��   ,�C0�1� o����� �$� �� ���/   ����  &�+��

D��@	� �������   ������ .&��- Q���Z�� !���1�	 �#��/���	��� ?������ �� $

,
�&��   ����+���� �����0*	
� 
� =���Z� ���/  ) D�����LiF:Mg.Ti (

TLD100 ) &- ,��K01�13 =7=�0*	
� o�� %	� .(     ����� .��+� %�	� ��

 �� �#�/ ���2 ,��K01��*�� �&9   ,&�'�� .�@�;� �>�'9 =�( �   Y�����

 �����#�������1�  c����<�� ��������� $ ������	
 ������1��L ����� $  

)2 × 2 × 1 �M�� l�@� �0��� ( &-�� )13 =7( %*�U �� .=    %�	� q�1��

�e��� �� �0*	
�  ]� ��� ����    (�#��/��	��� ?����� �� ,��K0�1� ����)

 �	���1 ���� ������ ��R���� �
�> ����� �����0*	
� ���� ) &��-��13 =7(. 

,
�&�� ���/ c�'@� ���� �� .&- Q�Z�� Q�1�� �#��/�	��� ���  


��
��� Monte Carlo  

 �����- ������ �
���1= &��� 
�  ������1�
�Monte Carlo MCNP5 

)Monte Carlo N-Particle ( ,��K0��1�) &��-16 =^���G
� %��	� �� .(

�����- ����� ���ML�� $� .����- �
���1 . �&��0���*��;< $ ����*��  ,�C0��1� �

�#��/�	��� ���-   �
��1 &�-.   ����- �����    Q�0���# 
� =���*�� �
��1   ����

) ���&��01�17  ����- ����� $ (   �
��1 �*�;<    
� =�#��/��	��� ,�C0�1� �

,&''� &�+�� S�98�� �  .&- ,��K01� ,�C01� Q�0��# ���&��01� ����-   �
��1

��+�_� %	� ��= .��- Q�0��# ��� �
 $ ���  r+�� .@-) ���1(.  

  

  
                            ���          �  

 ���1 . ������ �������
� !��  "#�
 $��%�
� ���� (�) (# � (���) ���

 )��*� +,� ��  

  

���- ���� %	&'< �&0�� =�
�1       ����� Y�M�1 %0�-�� ���  ����[�

� 
� %�*F�Q�&�  Q�0��# �� i&� ���&- Q�Z��.       ��� %�	� ��� �� �� ���

  S���1�
� �� ]�� ����0����� 
� �@	Monte Carlo    ^��2� f�	���

,&'�� .�@;� ��? � Q�&�� � �� ��  =^�G
� %	� �� =&-��  l�����  ^��2�

'9,&'�� .�@;� �>� Q�&�� � ,&'�� .�@;� ���  �&� ����F01� .��- =

 Q������ �����#�� =�����	� $ �������  &����- f����	��� �����2� ������ =  

 Y$& )1( )17.(  
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 -��.1 . � �/�01 �/��  ��  ��� ��2 !��  "#�
3��� ������ �4�5� "�6  

��	
�  �	��  ��� ��	�  �������  ���  

�.$��/! H 454/10  337/7  134/10  

"0%1  C  663/22  475/25  238/10  

�.$% /� N 490/2  057/3  866/2  

�3/41� O 525/63  893/47  752/75  

�(�&  F  0  025/0  0  

5#�� Na 112/0  326/0  184/0  

5#�/6� Mg 013/0  112/0  007/0  

7/�/� Si 030/0  002/0  006/0  

%�4& P 134/0  095/5  080/0  

�%8(8  S  204/0  173/0  225/0  

%�1 Cl 133/0  143/0  266/0  

5/�� �  K  208/0  153/0  194/0  

5/4�1 Ca 024/0  190/10  090/0  

"!9 Fe 005/0  008/0  037/0  

�$� Zn 003/0  005/0  001/0  

5#�/0$� Rb 001/0  002/0  001/0  

'(/4��% ��  Sr 0  003/0  0  

'(/�(1�:  Zr 001/0  0  0  

;%� Pb 0  001/0  0  

�<�=> 040/1  400/1  296/0  

  
���- 
� D�  =Q�0��# �
�1  ����- ���     ������ f��� �
��1    D�@	�

  �����-� &����+�� ,�C0���1� � =�#��/�����	���  Q����� 
�  ��?����#�IPEM78   

)The Institute of Physics and Engineering in Medicine's 

Report 78 (&- ,��K01� )17.(    

 S��1�
� ��s'� ��Monte Carlo =8     ���+�_� %�	� ����� ������

L��� $ �     ���  r+��� ���� Q�0���# �1 $ r+�� �
 Q�0��# �1 .&- �� �

��K2 �������	�E� �      
� c�	 ��� ����� ��M*9 �	��- �� ^��_� �'�1

f�� ����� �e��� ���  D@	� ���- &�&- �
�1.   ��	� �*��2 ��  ��� =

&��=��*� Q�0��# lM2 $ ��M�   .@�- �� ��� ��� 2   ��� ,&���;�   =���-

Y�M1 ��- �#�� ��*� D'  
� �	���   � 
� ��&�G� $ &�- �
�1 Q�&��   ���

 �� � ��Q�    Y�M�1 %�	�   ���   &��( ��1� ��� Y�M�1 .    ����/ ��� ���  ��

��     ����2 P�-�� �
� �� i&� ���� �#�� ���*� �� &�&- ���N/

 �M*9 j	�0� �� ���;� �Z	�0� �� &'��) ���/ .>�L18(.  

      ������ r+���� ����� $ �
 Q�0����# $� ���M*9 �	����- ���� ^����_�

  
� �������	�E��� �*Z*   �*�;< ��� ���� �     S���> ��� P����

����� �� ]�G0�� �    &�'� P���� Q�0���# ���;�� ����- =   &�&�- �
��1 $� .

*;< 
� c	 �� ���� Y�M1�  Q�0��# ���  &�- t��# $  =%��')*�  ��� 

c	 
� k�+ ��1�
� ���� �?Z� S��> �� Q�0��# �� &�u$��� ��� �  
�

��L�� �� .&- �0#�/ �s� �� � fM0F� S�E0F� �� ?[�=  Y�M�1   �	���

��L�� ���� P-�� ���� �       
� �
�
�> 
� ��� &�- ��0#�/�s� �� ?[�

��L�� �  ?[�.��- ��1�
� .@- 3= ? 	���2 S�� Y�M1 %	� ����  �� ��

�Q�&�  �� i&��� ��;� &����1�
� ���� . �  
�  ���
� ��MCNP5 =

 �+�� j	�0� 
�*F8  ,��K01�) &-17(. �+����  �1,�
� = � ��1�
� � 
� 

 
� ,��K01� �� �+��*F8 �� ��;� �� .&��  

  

  
 ���2. � �� -�4
 3��2����  8%9 "������,�:	 �� ;�6 "�6 "   0!


<��� ��� ������ "���  

  

(∗ F8�cell� mass�cell�� 			� �(mAs(tube)/(1.602� 10���)) 
�	(3.5 � 10��	 � Z�target� � kVp�tube�

3											!  )1(  

I&P- ��<�/ "�#

��e�* �� J)<"  )S/

��FG)" xz( 

I&P-��e�* �� J)< ��<�/ "�#" 

��FG) fPT" xz( 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���34 
���
 /� 371� �! /�  "#��$%& '(�1395 109 

����� �� �	
��
����� 
� �����
 ��� ���������
  �)*������� �	
��� 
����� "��
+�, � 

 Q$� �*���2 %��	����+����= ������  iN��L.����9  &��L�$ �� S��v ��&����

�+�� � $�� *F8 �1�. 
� �#��= ����� �$�0@+� �� 19 -10  ×602/1   %+���

�+���� %	� Q�1 �*�2 .�1� �@	�0@+� ���=     .	&��� ���� ��G�GL ��

 �� �e��������  D@	� �� �?��� �e��� ��� %	� .&-��   ��� ��1�  ��

Q�0��# �	 ��*�� �&�= �� �  �� ��N  
� ���N/   .	&��� ����� .Mev/gr 

 ��J/Kg =.	&�� l	�U 10-10  ×06/1 ,��K01�  �1� ,&-)1(.  

  

  
 ���3. � �� -�4
 3��2����  "���  >�>. "������,�:	 �� ;�6 "�6

<��� (# ������ 

  

����	 	
  

 Y$& 2 ,��� ��� ���Z� ��  �������	��E�  ���K2 �  �'��1  �����   ���

�y��&L 3 e�0+$�M�� �� ��;� ��   .@�- .&��� 4 .���- =  j	��0�  ����Z� 

,��� ����� ����K2 �  �'���1Anterior-posterior )PA���� ( &��-��.   

,��� ���Z� ��� ��1�
�   ����'  m��1� �� �0#�	�� 
� %�C���� �  ��

�����*Z*  �������	�����E�  ��������� ��mGy 510/2  �������
 �� $  

mGy 163/3 .&�( �1� ��  

Y$&  3=  .��-,
�&�� 
� .>�L j	�0�    �� ������� 
� ��&�G� ���/

P	��
( ��� fM0F� ���� ��K2 ����*� �  ��*Z*  $ �'�1  ���  &�-��.

,
�&�� 
� .>�L j	�0�   ���K2 P	���
( �� �
_1 
� ���/ �   �� �'��1

 Y$& 4 �(.�1� ,&  

Y$&   ���� 5  $6   .@�- $6 =   ,&�- kN�  ����
� �   
� ��-��

�������	�E� ���  �'�1 $ �� �� �*Z* Q�&�� $� �� ���� i&�   o���

 r+�� ��� $ �
 Q�0��#�� P	�*� �� .&��  

  

 -��.2 .$���  8%9 "������,�:	 �� ����	 "�6 "  �6 "���  0!
 �?2��@

3 �����4!2A  

kVp  ���
�  ) !�mGy( 

55 �%�  316/0 

�:  419/0 

65 �%�  327/0 

�:  390/0 

80  �%�  767/0 

�:  642/0 

kVp: Peak kilovoltage; mGy: Milligray 

  

  
 ���4. $��� ����	 C,���  8%9 "�6 "  0!
  "Anterior-posterior 

)PA( 

����*� .@��- �� ������� 6 ���� ,&����;� ����-=  �� 
� %	�0��;��

�����	�E����K2 � � �	� �� �'�1 � ��*���� �� �
 .&1�  

  

  

-��. 3. $#���� #� �/�@ C,��� D,��#E �� �6�	�F #� ���G� "�!H "�6 �4�5� "���  8%9 "�6�>� "  >�>. �  0!
 

 #����X-Ray �	���	��� �	�  ��$% &  �
��PA ESD )mGy(  ��'��AP ESD )mGy( 

 �� /�#�DDR  � ��0 �/�
  20/0 ± 68/0  20/0 ± 81/2  

?(<��9  ��� @(��# �AABC D/6/�1  10/0 ± 36/0  -  

 �� /�#�DDR  ���� '��� (G)  24/0 ± 86/0  -  

CR-30 ��/=6!%& 
�=�����  09/0 ± 35/0  -  

 �� /�#�DDR  CI'�6�8 ����
 �J�� K� "/�  22/0 ± 78/0  -  

AP: Anterior-posterior; PA: Ppsterior-anterior; ESD: Entrance surface dose; DDR: Direct digital radiography; CR30:  
Computed radiography; mGy: Milligray 

0

0.5

1

kVp = 55 kVp = 65 kVp = 80

�$� ��

I&P- "�#

 J)< ��<�/

��e�* ��" 

gO\ �#

��FG)" 

I&P- "�#

 J)< ��<�/

��e�* ��" 

 

��e�* )�h0$�� "

 U&7 0� @��<

 �� =-�� 0 i\
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 -��.4. $#���� #� �/�@ C,��� D,��#E �� �6�	�F � 3
�F ��*
 #� ���G� "�!H  8%9 "�6 "  0!
  

 (	)��� �	�x-ray �	� �	���	���  
���* +,-� !� .%��/ 

)mGy( 

 +,-� !� �01��/

���* )mGy( 

���* +,-� !� 2�)�	�� 

)mGy(  

DDR � ��0 �/�
  457/0 284/1 41/0 ± 808/0 

DDR  ���� '��� (G)  645/0 098/1 230/0 ± 871/0 

DDR  CI('�6�8 ����
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?(<��9  ��� �J�� K� "/��C D/6/�1  225/0 475/0 120/0 ± 338/0 

CR-30  ��/=6!%& 
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DDR: Direct digital radiography; CR30: Computed radiography; mGy: Milligray 
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����� 4�
  kVp ���
�  ) !�mGy(  

�#�  55 �%�  398/0 
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65 �%�  681/0 
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80  �%�  285/1 

�:  730/1 
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kVp: Peak kilovoltage; mGy: Milligray 
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mGy: Milligray 
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Evaluation of Absorbed Dose from Common Radiology Examinations in Yasuj, 

Iran Using Experimental Measurement and Monte Carlo Calculations 
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Abstract 
Background: The aim of this study was to investigate organ absorbed dose for the patients undergoing routine 
x-ray imaging procedures in hospitals under the control of Yasuj University of Medical Sciences, Iran, in year 
2014 using experimental measurement and Monte Carlo calculations.  

Methods: Entrance surface dose for three common radiology examinations in five radiology centers was 
measured. The entrance surface dose was measured in 12 randomly selected patients (male and female) for each 
x-ray examination. Patients were not exposed to any additional radiation and the radiographs were used for 
diagnostic purposes. 

Findings: The entrance surface dose for the chest x-ray examinations were found to be in the range of  
0.29 to 1.284 mGy. The ESD values for the skull examinations were in the range of 1.96 to 3.8 mGy. For both 
chest and skull examinations, females received the maximum imposed radiation dose. 

Conclusion: The results of the present study indicate a need for quality control (QC) and quality assurance (QA) 
programs to be undertaken to avert high cost and high patient doses. The recommendations to avoid unnecessary 
radiation exposure are also needed to decrease the patient’s absorbed dose. 
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Cutaneous Lymphoid Hyperplasia Treated with Rituximab: Report of 4 Patients 
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Abstract 
Background: Cutaneous benign lymphoid hyperplasia (CLH) is a B-cell pseudolymphoma of unknown origin 
and the most involving site is the face.  

Case Report: This report presents 4 CLH patients treated with rituximab. 

Conclusion: Rituximab may be useful for resistant or relapsing forms of CLH who failed other forms of therapy. 
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