
Application of Alvarado scoring system in the diagnosis of acute appendicitis. 
 

*Dr. Laith. Naif. Hindosh M B ChB ,CABS,, **Dr. Zuhair Bashir Kamal-M B ChB ,CABS,*  , Dr. Mumtaz khider Alnasir- 

M B ChB ,CABS-  Dr. Wisam Abdulateef Hussein -M B ChB ,FICM 

  AL- Kindy  Col   Med  J  2015:Vol. 11  No.2                  39                                                 www.kmjub.com 

ABSTRACT 

Background: Acute appendicitis is the most common 

abdominal surgical emergency. The diagnosis of this 

condition is still essentially clinical and there is difficulty in 

the clinical diagnosis, especially among elderly, children 

and patients with a typical presentation, so early and 

accurate diagnosis of acute appendicitis is important to 

avoid its complications.   

 

 Objectives: To evaluate the degree of accuracy of 

Alvarado scoring system in the diagnosis of acute 

appendicitis. 

 

Method: Two hundred patients were admitted to the 

Alkindy Teaching Hospital from January 2011 to april 2014- 

presented with symptoms and signs suggestive of acute 

appendicitis. After examination and investigations all 

patients were given a score according to Alvarado scoring 

10 (8 variables) and they were classified accordingly to 6 

groups of scores (score 5, score 6, score 7, score 8, score 

9 and score 10). All the patients underwent appendectomy 

and the appendix specimens were sent for 

histopathological examination and the patients were 

divided into two groups: 

1-patients 7 score (164 patients) 

2-patients <7 score (36 patients) 

-We calculate the percentage of appendix proved to be 

inflamed by histopathology in each group of these 6 scoring 

groups. 

Results: The patients ages range from (7-64 years). 

One hundred six patients were male, 94 patients were 

female with male: female ratio of 1.24:1. 

 Out of 200 patients, 168 patients had inflamed appendix 

proved by histopathological study, including 93 male and 

75 female, while 32 patients have a normal appendix (13 

male, 19 female). 

 The Alvarado sensitivity found to be 83%, specificity is 

59%, diagnostic accuracy of 85%, positive predictive value 

of 92% and negative predictive value of 59%. 

 The diagnostic accuracy of the Alvarado score was found 

to be increased with the increase in the Alvarado score as it 

was 81% with Alvarado score 7 it was 100% in Alvarado 

score 10.       

Conclusion :     Alvarado scoring system is a useful tool in 

diagnosis of acute appendicitis because it is simple, with 

high diagnostic accuracy rate and this accuracy increase 

proportionally to the increase in the degree of the score. 

 Alvarado scoring system is a useful tool in diagnosis of 

acute appendicitis because it is simple, with high diagnostic 

accuracy rate and this accuracy increase proportionally to 

the increase in the degree of the score. 
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cute appendicitis is the most common 
abdominal emergency in both developed and 
developing countries 

(1,2).
The life time of 

appendectomy is 12% for men and 25% for 
women with approximately 7% of all people 

undergoing appendectomy during their lifetime
 (3)

. 
The diagnosis of acute appendicitis is essentially 
clinical, however a decision to operate based on clinical 
suspicion alone can lead to removing the normal 
appendix in 15_30% of cases

 (4)
. 

Diagnosis of acute appendicitis is difficult and its 

complications more in young children and the elderly
 (5)

. 

Acute appendicitis is a clinical diagnosis and no 

laboratory or radiological tests are 100% accurate
 (6)

.   

Delay in diagnosis and management may increase the 

morbidity. A number of scoring systems have been used 

for aiding in early diagnosis of acute appendicitis and its 

prompt management. Scoring systems are a valuable 

and valid instrument of discrimination between acute 

appendicitis and nonspecific abdominal pain
 (7)

. 

 One of the scoring systems is the Alvarado scoring 

system which is purely based on history, clinical, few 

laboratory tests, and it is very easy to apply
 (8)

. 

 The most widely used is the Alvarado score. A score of 

7 or more is strongly predictive of acute appendicitis. In 

patients with an equivocal score (5-6)
,
 ultrasound or 

contrast enhanced C-T examination further reduces the 

rate of negative appendectomy
 (4)

. 

The aim of this study is to evaluate the degree of 

accuracy of Alvarado scoring system in its application 

for diagnosis of acute appendicitis. 

  

Methods. A prospective case control  study is performed 

on 200 patients were admitted to the surgical unit of the 

Alkindy Teaching Hospital from the emergency 

department presented with clinical suspicion of acute 

appendicitis during the period from January 2011 to April 

2014. 

 

  

A  
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Patients presented with right lower abdominal pain are 

included in this study. 

The following patients are excluded from this study: 

- Patients presented with right iliac Fossa mass.      

- Patients with immune suppression, chemotherapy and 

diabetes mellitus.    

- Pregnant women. 

The investigations which were performed include:- 

I- Laboratory tests:- 

    - White blood cells count. 

    - Blood film. 

    - General urine analysis. 

    - Pregnancy test.   

II- Imaging study:-               

    - Chest.X-ray. 

    - Plain abdominal x-ray. 

    - Abdominal and pelvic ultrasonography. 

A format containing general information about the 

patients and 8 variables based on Al-varado scoring 

system are documented and the patients are classified 

into 6 groups according to their scores, including scoring 

5,6,7,8,9 and 10 score.(Table I)  

 After investigations the patients were re-assessed and if 

there was no improvement occurred and they were 

undergone appendectomy and the appendix was sent 

for histopathological examination.     

   Statistical analysis was calculated: 

-Patients with score ≥ 7 with histopathological diagnosis 

of acute appendicitis are True Positive (TP). 

-Patients with score ≥7 with histopathological diagnosis 

of non inflamed appendix are False Positive (FP). 

-Patients with score < 7 with histopathological diagnosis 

of acute appendicitis are False Negative (FN). 

-Patients with score < 7 with histopathological diagnosis 

of non inflamed are True Negative (TN). 

Statistical analyses were done by measurement of: 

1-Sensitivity = TP/TP+FN  

2-Specificity = (TN) / (TN) + (FP)  

3-Positive predictive value = TP/ TP+FP 

4-Negative predictive value =TN/ TN+FN 

5-Accuracy =    TP+TN/TP+TN+FP+FN 

 

 

 

 

Table. I 

    Shows the variables of Alvarado scoring system 

 

Symptoms         Score 

Migrating right iliac fossa 

pain 

              1 

Nausea and vomiting                  1 

Anorexia                1 

Signs               1 

Tenderness in right iliac 

fossa. 

              2 

Rebound tenderness                 1 

Elevated temperature                1 

Laboratory findings  

Leukocytosis                 2 

Shift to the left (segmented 

neutrophils) 

                1 

Total                10 

 

 

Results.: 

In this study the positive predictive value was the lowest 

in Alvarado score 5 and it increases steadily with the 

increase in the score of the patient as in table II. 

 

Table. IIShows the number of patients in each score, the 

results of the histopathological examination and the 

Positive predictive value for each score. 

 

Alvarado 
score 

Number 
of 
patients 

Histopathological 
Results of the 
appendix 

Positive 
predictive 
value 

5 16 6 cases inflamed 
10 cases normal 

37% 

6 20 11 cases inflamed 
9 cases normal 

55% 

7 43 35 cases inflamed 
8 cases normal 

81% 

8 36 33 cases inflamed 
3 cases normal 

91% 

9 47 45 cases inflamed 
2 cases normal 

96% 

10 38 38 cases inflamed 100% 

 

 

Out of  200 patients, there were 168 patients with 

inflamed appendix and 32patients with non-inflamed 

appendix proved by histopathological study. 

 

 

 

Patients ≥7 score with histopathology 
+ve 
151 patients = True + ve 

Patients ≥ 7 score with histopathology 
– ve 
13 Patients = False + ve 

Patients < 7 score with histopathology 
+ ve 
17 Patients =False – ve 

Patients < 7 score with 
histopathology – ve 

19 Patients = True – ve 
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Table III: shows that positive and negative 
appendicectomies were compared in both genders. 

 
Sex Numb

er of 

Patien
ts 

% Positive 

appendicect
omy 

% Negative 

Appendice
ctomy 

% 

Male 106 

 

(53%
) 

93 

 

(46.5
%) 

13 (6.
5%
) 

Fema
le 

94 

 

(47%
) 

75 

 

(37.5
%) 

19 

 

(9.
5%
) 

Total 200 (100
%) 

168 

 

(84%) 32 

 

(16
%) 

 
Rupture ovarian cyst was the most common 
intraoperative finding as shown in table IV. 

 

Table IVShows the pathological causes in cases of 
negative appendicectomy which are mainly related to 
the female genital tract pathologies 

 
Pathology Number 

Rupture of right 
Ovarian cyst 

8 

Mesenteric 
Lymphadenitis 

5 

Gastro enteritis 4 

Torsion of right 
Ovarian cyst 

3 

Urinary tract infection 3 

Right tubal 
Pregnancy 

2 

Pelvic inflammatory 
Disease 

2 

Endometriosis 1 

Tumour of caecum 1 

No pathological 
Finding 

3 

Total 32 

 
In this study Alvarado score shows a sensitivity of 
83%, specificity of 59%, accuracy =   85 %, positive 
predictive value = 92%, negative predictive value in 
59% of cases, positive appendicectomy rate = 84% 
and negative appendicectomy rate of 16%.  
 
 
Discussion: The diagnosis of acute appendicitis is 
mainly clinical .Early and accurate diagnosis of a cute 
appendicitis is essential to decrease the morbidity 
and mortality associated with delayed diagnosis. Also 
negative appendicectomy is not without risks. 
Different diagnostic aids have appeared like 
laparoscopy and ultrasonography with good results 
but they have limitations.                                                                           

Initial assessment can be improved by using a clinical 
scoring system which was used in this study 
(Alvarado score) .Two hundreds patients underwent 
appendicectomy. The appendicectomy specimens 
were histopathologically evaluated. The negative 
appendicectomy rate was 16% and it is comparable 
with the results of other studies which reported a 
negative appendicectomy rate of 14.3% 

(9)
, 15.6% 

(10)
, 

16% 
(11)

 ,16.1% 
(12)

 and 17.5% 
(7)

 . 
It has been found that patient with Alvarado score 5 
have a positive appendicectomy of 37.5% and 55% in 
patient who have Alvarado score  6 and 92.07% in 
patients with Alvarado score 7 and above which 
indicate that the positive appendicectomies increases 
as the score increase this goes with the study of Jang 
SO etal who report a positive appendecetomy rate of 
90.9% in patient with Alvarado score 7 and above 

(13).
 

The sensitivity rate was found to be 83% which was 
comparable with other studies 87.4% 

(14)
  and lower 

than other studies who report sensitivity rate 92% 
(15)

,99% 
(16) 

 and higher than 68.4% 
(17)

. 
The specificity rate was found to be 59% which was 
comparable with the study 60% 

(18)
 and lower than the 

study 74.39% 
(15)

, 81% 
(17) 

and 87.09% 
(18)

 , as we 
measure the specificity for all cases included in the 
study regardless the score while these studies they 
measure the specificity for patient who have a score 
 7.                                                                                     
-Positive predictive value in our study was 92% and it 
is higher than the literature which reported positive 
predictive value of    82.7 %

( 18)
, 83.5 %

( 10)
, 85.3 %

( 19)
, 

87.4 %
( 20)

 and 75% 
(21).  

The negative predictive value was found to be 59% 
which was lower than the result of Chong CF et al 
71.4% 

(17) 
and comparable with the result of 

shrivastava UK et al 52% 
(15).

  
The diagnostic accuracy in our study is 85% and it is 
comparable with other studies 82% 

(16)
 and 88.2% 

(22)
 

and higher than the value of 68.5% 
(17) 

.   
 Our study shows that application of Alvarado scoring 
system with high degree of accuracy in the diagnosis 
of acute appendicitis. 
 
Conclusion :- 
This study showed that Alvarado score can be used 
routinely in diagnosis of acute appendicitis because it 
is of high diagnostic value, reliable, simple , cheap , 
non invasive , easy and quick method to apply in 
emergency unit . 
 
Recommendations :- 

To get early and accurate diagnosis of acute 
appendicitis, it is important to take good 
history and perform precise clinical 
examination and investigations.  
Patients with Alvarado score between 1- 4 
could by discharged home.                        
Patients with Alvarado score 5 – 6 should by 
admitted and scored frequently.                        
Patients with Alvarado score 7 – 10 especially 
in male virtually confirmed and they should 
undergo appendicectomy. 
Diagnostic laparoscopy is advised to minimize 
the unacceptable high false negative rate in 
women.  
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