
 

  

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

2- ��� ��� ��"%
 ����	
� ���
�� � ������ ����	
� ���� ����� ���� �
� 
 ��
��! ��"��# 

3- ��� ��� ��"%
 ����	
� ��'�(�!�� � ������ ����	
� ���� ����� ���� �
� 
 ��
��! ��"��#  

4- ��� ��� ��"%
  ������#����	
� � ������ ����	
� ���� ����� ���� �
� 
 ��
��! ��"��#  

5- ��� ����"%� ����	
� ���
�� � ������ ����	
� ���� ����� ���� �
� 
 ��
��! ��"��#  

������� 	
��� : ���� ����  Email: sabet@crc.mui.ac.ir   

  

  

www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���34 ���
 / �388���  / ���!� "���# �1395 745 

������ �	
�� �	���� ���� ����� �����	: 13/2/1395 

�� ��� ���� �����
/� 388�!�"/�  �� ���#� �����1395 ����� ����:19/4/1395 

  
����� ��	
� �� ���� �	�� Alvarado  �
�	���� �� ���� ����� ����	��� �	   

  
����� ��	
� �	�1 ����� ����2 ���� ����    ���	���� �
2 ��� �! "��#� 	$�3 �  

�&	�
� �&
�4 � ��(� ������)
*�5  

  
  

�����  

:����� ���� �� ���� �� ����� ������ ��� !�"# $� %�&'( )��* +�� ,�( -.* ��/ �� 0�0 %��1 -�2 +�� �2�( 3 '��45� 62  7 �2 �� %���8�� 92  *�� .��;� 

����� <�='>�7? �%# ?&'> 9���@ A�� %�/�1 �&BC2 92 �&* $�  ��� � D�0� E(�- 7 $!��! �> 7 F��2?# �> A ��'������" $� $G��! A� +H8I2 ,�1 <� J� $� 
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"�#� $��� ��� %&  ��'(� 50  ��+�� ,�  "����-�  ��  "��.,  %�/���.  %�  

�������� 01�2 34#.% 5 ��������	  ��� ��  ������ )2 .( %�   ���-! 

�7�8� 5���9. %& �  ��:;� <�4#� $��� �. �9� �� 5���9.  %�&  ��=(. 

%  ���� ������	 �>(. �. ��9� ���� ��� )3 .(�@� ,�  5��!���/. 

�(�8�  �  ��A �B C�  �� %!� 5 ���:� ���/. Alvarado �.  ����   %�& �� 

5�!�9��#& D��AE4. %��  "���-! F�9��+ � ���� ���  ��������G� %��  ����& 

%EH�I  $�� ��� )4-3 .(  

�@� ,� �����L. 5�! ��� ���/. �� �9#& �. � 5�!�9#&  �������	 

���9. "����H �MN. OP�& ��� )5 .(���9. �.9E&����	 �>(.  %�&  ��'(�  ��  

Q��� ��� ���/. 5��  "	 �! 2�-3� 5��I $��  �����  C��   ��.  ����  . ��  

Q��� R��E� F�/8�S. ��AMB ��9. �MN. OP�& %   T��M��  $��>E��� ,�  ����/. 
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0EM. %  ��������	 �� $�9  � �L� 7-1 ���� %EH�I���B  ���� )4 .(

���(\-! R��E� F�/8�S. "�#�  $�(!� 5 �����& 2& ��� ���/.  �(�8��  �� 

"��, �. ���  )6.(  

�����/� � %��   5��I����& 5�����/. ���  <:���� 5���! ���(�1 ���� 

)Objective (� ]MS(. �  ��@.��F �� �Q�E�� �. ���9�  %�   <�4�#� 

� "�.�� �E'  ��� 5��-�  ^-& �(& .�   %��9�  %�   F����_  <�4�#� 

]�B� �� � 2�-3� �(�8�  �E'  %& �=(. %  `!�& ���9. ��������	  $���� 

$�� � ���9. �.9E&����	 �>(. �. ��9�  �.%   ��@H  %��'� 5  5��W� �  ��  

�����& �/B�� �� 2���EH� )5-4 .(  

�� ��� ���� � �  %H�_�  "���& ���/. 5��!  ��(��  ��a�� � CRP   

)C-reactive protein (���>�& %��  "�9��(1 5���!��W � �� Q�E���� �� 

������� 5�! ��9#&  ��W� �  5�����  ����b  ��� �  ������& "	 �� �� 

<�4#� ���9. ��������	 �  ���/. Alvarado %���X. ����I.  
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�� ^� %/8�S. 5 �/SX. $�(�	 �[� �� ��/-� c�! %/���. $�((&  %�  

������� W&�. �@�W� "�E���-�  Q��. "��'�� %  �A1 2@� �� �� 

T9b 12 �$�. �� d9-=. 200  ���-�   ��9�.  �����   ����B  ��(EH�I  %�& 

F�10b� 181 ��-�  7.�& �9  � ���� %/8�S. ���� .  

�� ��� %/8�S.� ,� 5�!���/. Alvarado � Alvarado ���G�  %�EH�� 

%   "�9(1 ��W � �-� 5��	 F�10b� $��>E��  ��� . ���(\-!�  $�0�1  ��  

��� �(� � CRP ��>�& �� ���9+ %& �H��I9�9� � �� �� �@�� 

5��  "���-�  Y�=�� $�� ��9  R��E� "	 W�� �Mf ����I .��  ����  �����  

�9g(. ,� ���a� ��a� ������ � ���GH� �9 .  

�-� 5��	  F��10b� ��  %�-! 5  "����-�   h��9�  ���E���  ����� 

5�=. i�b Y�=�� �� .���/.  ,9E���9&98 ��  ����/. Alvarado  5C��  

10 ��W! �� �g� %EH�I �� .�'� 5��I9A� ,� ����I9� $�!�#.  ���I 

10 �+�� "���-�  h�9� ^� ���E�� ���� �[�� %(��/. ����.  

V��WI  5�989����  %�   "�9�(1  ����/.  ������E���  ����B $���  ��� � 

YC 5�! 5�989��� h�9� �� �>� ����989��� "�E���-�  �j��B ����I.  

%  �9g(. 5��.	 7�AL� � %�W=� $��� ��! ,� Y��  ��W�H� SPSS  %4���  521  

)version 21, SPSS Inc., Chicago, IL(  $��>E���  ���.  ������� 

��Ia�� V,�� 5��M:� �MN. )Positive predicting value   ���PPV(� 

V,�� 5����M:� ���>(. )Negative predicting value  ����NPV( � 

��(\-!� �B� $��� �! �  W�8��	 Receiver operating characteristic 

)ROC( ��9. ����  ���B �H�I.  
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181 ��-�   ��9�.  �����   ����B  ��(EH�I  %�& ,�  ����  �����/� 55  ���-�  

)4/30 �+�� (", � 126 ��-�  )6/69 �+�� (��. ���9  .��[���. �� 

"���-�  ��9. 3/12 ± 7/28 T�� ) $,��  :69-12 ( n�9�   ��[����.  ��� 

"����, 3/13 ± 2/30 � "�����. 8/11 ± 0/28 T���� �9��  � c0E��:� 

�(/. 5��� ��  "��	 �9�� ����� )30/0 = P .(9/66  ��+��  � "����- 

,�� 30 T�� �� �(E��� %& 4/56 �+�� "��, � 4/71 ���+ "���. �� 

7.�� �. �� )06/0  =P.(  

�� ����  5�989��� %�9-� ��! 133 �>� )5/73 �+�� (V��WI 

5�989��� �&� ,� O�'E8� � ��9>1 ������	 �(E��� � �� 48 �>� 

)5/26 �+�� (V��WI 5�989��� �/�Mb �9  .,� 55 ��-�  ", ��9. 

�������  23 ���>� )8/41 ���+�� (5�989����� ���/�Mb � 32 ���>�   

)2/58 �+�� (��������	 �� �(E��� .,� 126  ���-�   ���.  ��9�. 

����  �W�� 25 �>� )8/19  ��+�� ( �������	  ��/�Mb � 101  ��>� 

)2/80 �+�� (��������	  ���  �(E���� . ��[����.  $��-� 5  ����/. 

Alvarado �� "�����-�  ����. ��� ��  3/2 ± 9/6 � �� "�����-�  ", 

5���. 1/2 ± 2/6 �9 .  

T��� 1� %���X. 5 "���-�  �  5�989��� �/�Mb � ��������	 �� �  

Q��� d9� ���@� )Symptom ("�#� �. �!�.  

T��� �� 2"���-�  � �  5�989���  ��/�Mb �    p��L8 ,� ���������	

%EH�� $�� %���X. �!�[#��.,	 5�! .���  
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��	%&/��()  
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(�+��) �����  

-.	� /���	��  

(�+��) �����  
 ���!�

Tenderness  )7/88 (118  )6/64 (31  001/0  

Rovsing’s sign )6/43 (58  )9/22 (11  010/0  

Rebound 
tenderness 

)4/53 (71  )7/41 (20  100/0  

Guarding  )5/10 (14  )4/10 (5  900/0  

q�  )5/19 (26  )5/12 (6  200/0  

 ��, ��30 T��  )7/67 (90  )6/64(31  700/0  

�  ���'E��  )5/83(111  )3/81 (39  800/0  

d9'�  )4/77 (103  )4/60 (29  030/0  

 ���� �-� ���

2@�  
)97 (129  )3/81 (39  001/0  

 ��% ��� ����  )4/59 (79  )3/33 (16  002/0  

(��.) �(�  )9/75 (101  )1/52 (25  003/0  

("�GH�) ��a�  )8/87 (36  )2/12 (5  010/0  
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 . � �#$�� ��% �%�&'��
() ������� �� ���
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�
�	� �$	0��	�1� 2	$  
�����	��  

(�+��) �����  

-.	� /���	�� 

(�+��) ����� 
 ���!�P  

) ����� ���!*UA (��,�  )5/92 (123  )3/83 (40  0900/0  

/0�1�0203  )7/88 (118  )2/54 (26  0010/0˂  

4# �* 5�1
  )7/85 (114  )1/52 (25  0001/0˂  

 ���67�08�9 �1�� ��  

10000 ˂ )3/11 (15  )8/45 (22  0001/0  

15000-10000  )9/63 (85  )9/47 (23  

15000	˃ )8/24 (33  )3/6 (3  

C-Reactive Protein  

Negative )4/41 (55  )0/75 (36  0001/0  

Weakly Positive  )3/38 (51  )0/25 (12  

Positive  )3/20 (27  -  

  

��r� ��GE. 5���� 5�! c0E:� �(/. ���  ���  ��  $���I � ��  T��. 

Backward step wise conditional method logistic regression 
���� �� .R��E� �� T��� 3 $�!�#. �. .�9�  

  

���� 3+�, ��%!�-#
 . .���/ ���� �  ��
 �� 0���1�,)

Regression �#��2 ��  

Step 6 β  SE  P  RR  CI/SI  

�08�9 ���67  �� 

 /� !��1* �1��15000  
75/1  82/0  03/0  7/5  4/28 -18/1  

;���,7  20/1  50/0  02/0  5/3  6/10 -17/1  

��	
 5��� ���  75/1  86/0  04/0  8/5  3/31 -1/1  

;,<  00/1  44/0  02/0  7/2  5/6 -13/1  

U/A  02/1  61/0  09/0  8/2  2/9 -83/0  

��=�  99/0  61/0  10/0  7/2  06/9 -81/0  

CRP �>� 5*0�  20/20 -    01/0      

CRP ">� 5*0� 90/18 -          

SE: Standard error of mean; RR: Risk ratio; CI: Confidence 
interval; U/A= Urine analysis CRP: C-reactive protein 

  

�� ���b 59[8�   ����/. ����'�     T���� �� %�& �����4   $�!��#.

�. %-! ��9� 5  R��E� �  %   ���(& �� $��.	 ����  ��g�  "��334E.   ��9�.

 $��>E���H�I ���B.  

�(L(. ����� ROC  ����/. Alvarado  %�EH�����G� ��  ���/-� 

����  ��9. �� 7@� 1 	.$� ��� .sS� ��, �(L(.  %  "�9(1  <:��� 

�B� �3�4#� �� ���/. Alvarado  �%EH�����G�814/0 %M��L. ��.  

�(L(. ����� ROC ���/. Alvarado �� ��/-�  ��9.

����  �� W�� 3�� 2 $�.	 $�� ��� .%g0. �. %& �9� sS� ��, 

�(L(. ���/. 5��  Alvarado� 740/0 %M��L. ��.  

 ����4������ ���5
 . +�, ��!� .�� ��67 0���1�,) ����  

�
�	� 	$  1	
��  

;,<  �/  0  

�!�  1  

��=�  ���!?�  0  
��@A�  5/0  

B0�7  5/0  
C	
 5��� ���  2  

��� 5�1
  5/0  

Tenderness  2  

Rovsing’s sign 5/0  
���!* ) �����U/A( �618D  5/0  

�08�9 E���
 �1�� ��    �F�*15000  1  
15000 -10000  5/0  
 !?/10000  0  

4# �* 5�1
 5/0  
CRP 2+ 1  

1+ 5/0  
0 0  

CRP: C-reactive protein 
  

  
3�� 1��8�
 . 0� �2 Receiver operating characteristic 

)ROC (���5
 Alvarado �#$��!��-7 �� 0�5�� � �!� ���
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)ROC (���5
 Alvarado �� 0�5�� � �!� ���
  

  

34�  

�� ��� �����  �B� �3�4#� Alvarado  %�EH�����G�� 4/81  ��+�� �� 

7 �X. �B� 0/74 5�+��  ���/.Alvarado  ���� %   ��.	 ."	 ,�   �����

%& c�! 5�!���/. �(�8� � `!�& ���9. �MN. � �>(.  OP��&  ��.  �����  

���/. ���b $�� 5  ��A/H  ��    � ��C��  ������  ��Ia��  "���@� �� 

<�4#� ���9. �/�Mb � ���9. ��������	 �� ,�  ������ � �� �Ia� 

��C� 5 �� $�-� 5 /.��� C� 5 6 ����9:�  �9 n �I� %t �� � ���  ���� �� 

�� 5 I9A���5 ,� I9���5 � p�L8  ���9�.  �B0:���  u��!  ̂ �� ,�  ���� 

�!���/. %  ���'(� 5�(M. F��vB �'� "�.�� "���-�  ���B �H�[� .  

V0� �� �'� �9M'  �B� 5�!���/. �(�8�   ��   ����G�  5��!���/. 

Alvarado �� 5�!�9#& DAE4. �  Q��� �H�  �E�/-� ��9. %�9� 

���B %EH�I 7�8� %& �"	 �B� �H�&�� ��� ���/. �� F�/8�S. % �#. $�9  

) ���7.(  

�� %/8�S. 5 5��3� �  "����@-! ��  "�E����-�   �E/����   �"���'�

�B� ���/. Alvarado �� ��/-� 75 5�>�  ��9�.  ����� �   ��  �� ��  

7/62 �9  �+�� � �  %H�_� "��& �H��I9�9�  %�  7/78   ����� ��+�� 

)8(n %& �8� �� �B� ���/. ���b $�� 5 �A/H "��   $��'   5���I ,� 

�H��I9�9� %& %-! �� �� Q�E�� ����� 4/81 .�9  �+��  

�� ����  Y�=��  $�� �� ��j9� $��>E�� ,� 5�!�[��#�  � ��'E8� ,� 

7�MB ���&98�E(�� �,����&���9A�. Y�� ��j9A�.	 �  ... ��   ̀ ��W�H�  ��B� 

�3�4#� ��������	 �� �� 93 $��-! �+�� ) �9 9( . �%�EM8�  �����  

��� 5�!�[��#� � �'E8� %(�W!�� ��� � 7-1 ��� �� �9#&  ��.  "���X. 
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Abstract 
Background: Tardiness or delay in diagnosis of appendicitis, as the most common cause of acute abdomen 
around the world, is the most important factor in increasing mortality rate in patients. Therefore, early diagnosis 
is still a challenge for surgeons to be based on signs and symptoms and laboratory tests to make them sure to 
decide about the surgery.  

Methods: In a cross-sectional antegrade study, 200 patient who had come with acute abdominal pain to 
Modarres hospital emergency room, Tehran, Iran, in 12 months were enrolled; the data of 181 patient were 
complete that was relevant to our study. Alvarado and modified Alvarado scales were used for data collection by 
the chief resident of surgery. Pathology report was the standard criterion in this survey. 

Findings: The accuracy of modified Alvarado score in diagnosis of appendicitis was 81.4% in comparison with 
74.0% of Alvarado score. Our modified score with the sensitivity of 88.0% (vs. 67.7%) and the same specificity 
of 64.4% in detecting normal cases and positive predicting value (PPV) of 66.0% (vs. 41.9%) in diagnosis of 
acute appendicitis and positive predicting value of 87.3% (vs. 84.1%) in cases of score of more than of 6 was a 
better score compare to Alvarado score. 

Conclusion: Adding abdominal pain, male gender, and qualitative C-reactive protein (CRP) to Alvarado score 
was resulted in obtaining a higher accuracy in the diagnosis of acute appendicitis. 
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