
Introduction

Acute appendicitis (AS) is the most common 
pediatric surgical emergency and appendectomy 

1is the most commonly performed procedure in children.  
AA is the inflammation if appendix with classical pre-

sentation in the form of anorexia, nausea or vomiting, 
fever, periumbilical pain initially which may later 

2shift to right iliac fossa.  On examination, there is tachy-
cardia, tenderness, and rebound tenderness. However, 
the signs and symptoms may vary and the clinical 
diagnosis is tricky especially in children who cannot 
localize pain. There are no other diseases that have 
such a variety of symptoms as AA. Also, the classical 
signs and symptoms are mostly absent in 20-33% of 
the patients and due to this many children present late 
with complications like perorated appendix, abscess 

3, 4  or peritonitis. 

Delayed or missed diagnosis have the potential to result 
in significant morbidity from appendiceal perforation, 
abscess formation, wound infection, wound dehiscence 
and even mortality. However, negative diagnosis of 
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Objective: To compare diagnostic accuracy of Alvarado score (AS) and Paediatric Appendicitis Score (PAS) 
for diagnosis of acute appendicitis in children.

Methods: This study was conducted at the department of Pediatric Surgery Children Hospital Lahore, over a 
period of 1 year. All the patients undergoing appendicectomy were included. Alvarado score and Pediatric 
Appendicitis score (PAS) was evaluated, compared and appendix specimen sent for histopa-thology. All 
findings were recorded in proforma. The collected data was analyzed by SPSS version 24. The mean 
Alvarado score and PAS was calculated, and stratified according to the histopathology reports. The 
sensitivity and specificity of both Alvarado score and PAS for three strata including score 3-5, 5-7 and 8-10 
were also calculated.

Results: A total of 177 patients were included in the study. The mean age of the patients was 9.16 ± 2.386 
years. Among these 118 patients (67%) were male. The mean duration of pain was 21.42 ± 19.05 hours. 
Biopsy report showed that 18 patients (10.1%) had normal appendix with no signs of inflammations while 
159 patients (89.9%) had inflammation on histopathology. We stratified the histopathology reports according 

to Alvarado score ≤7 and >7 and P-vale was found significant. Similarly PAS ≤7 and >7 was stratified and P-
value was not significant. The difference in mean Alvarado score between having acute appendicitis and 
those with normal histopathology was significant (P= 0.000) while this difference in mean PAS was not found 
significant (P= 0.325). 

Conclusions: None of the scoring system has adequate diagnostic accuracy and clinical judgment is 
preferred.
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acute appendicitis exposes children to unnecessary 
5operation.

Many scoring systems were devised for the diagnosis 
of acute appendicitis including Alvardo score (AS), 
RIPASA, Samuel, Pediatric Appendicitis Score (PAS) 
which can help the physician and the surgeon to finally 
reach a diagnosis. AA is quite a rare in neonatal period 
of life and is much common in childhood and early 

6
adult life.  Generally, these clinical scoring systems 
are more informative than specific symptoms or signs 
alone. Still, they are not capable of predicting appendi-
citis with sufficient probability and therefore should 

7not be used alone to diagnose it.  There is still a debate 
regarding the diagnostic accuracy of these scoring 

8
systems for AA.  However, most commonly used scores 
are AS and PAS. No specific data or study is available 
which compares the diagnostic accuracy of these 
scores so it is difficult to say which scores is helpful in 
making the diagnosis. We conducted this study to 
compare the diagnostic accuracy of AS and PAS. 

Methods

We conducted this prospective study at The Department 
of Pediatric Surgery of  The Children’s Hospital & the 
Institute of child health, Lahore. The study took place 
over a period of 1 year from January 2018 till December 
2018. Ethical approval was taken before the start of 
study. All the pediatric patients undergoing appendi-
cectomy were included in the study. A pre designed 
proforma was used for data collection which consist 
of four parts, first part include the demographic details 
of patients, second part had two scoring systems i.e. 

rd th(AS and PAS). While the 3  and 4  part of proforma 
were about the operative and histopathology findings.  
In all patients AS and PAS were evaluated and findings 
were recorded on proforma. The patients included in 
the study underwent appendectomies appendicular 
tissue was sent for histopathology. Sampling was done 
by the method of consecutive sampling. 

The collected data was analyzed by SPSS version 24.  

The mean of Alvarado score and  PAS was calculated, 
we also stratified the histopathology reports to Alvarado 
score and PAS. The sensitivity and specificity of both 
Alvarado score and PAS for three strata including 
score 3-5, 5-7 and 8-10 were also calculated.

Results

A total of 177 patients were included in the study. The 
mean age of the patients was found to be 9.16 ± 2.386 

years. Among these 118 patients (67%) were male 
while remaining 59 patients (33%) were females. The 
mean duration of pain was 21.42±19.05 hours. Seventy 
six percent of patients (n=135) were having history of 
pain for less than 24 hours while 42 patients (24%) 
had history of more than 24 hours. Per-operative fin-
dings of all these patients are summarized in figure 1. 
Biopsy report showed that 18 patients (10.1%) had 
normal appendix with no signs of inflammations 
while 159 patients (89.9%) had inflammation on histo-
pathology. It also showed that 41 patients who had 
normal looking appendix ultimately showed signs of 
inflammation in 23 specimens. We stratified the histo-
pathology reports according to Alvarado score 7 and 
>7 and P-vale was found significant. Similarly PAS 7 
and >7 was stratified and P-value found not significant 
(Table1).The difference in mean Alvarado score 
between having acute appendicitis and those with 
normal histo-pathology was significant (P= 0.000) 
while this diffe-rence in mean PAS was not found 
significant (P= 0.325) (Table 2). The sensitivity and 
specificity of both Alva-rado score and PAS for three 
strata including score 3-5, 5-7 and 8-10 were 
calculated and summarized in Table 3 and 4. 

Figure 1: Intra Operative Findings 
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Table 1:  Stratification of histopathology with Alvarado 
score and PAS 

Normal
Acutely 

Inflammed

Alvarado Score upto 7 15 68

Alvarado Score more than 7 3 91

P Value = 0.001

PAS upto 7 6 55

PAS more than 7 12 104

P Value = 0.570



Figure-2: Receiver Operator Characteristic Curves: 
Alvarado

Figure-3: Receiver Operator Characteristic Curves: 
PAS

Discussion

AA is one of the most common surgical diseases seen 
in surgical emergency however it can be often challen-
ging for surgeon to make a correct diagnosis in order 
to reduce the chance of negative exploration for acute 

9appendicitis.  It very important to differentiate pain 
abdomen secondary to inflammation of appendix from 
other causes, which is often a difficult task especially 

10in children.  Early and accurate diagnosis reduces the 
rate of post-operative morbidity & mortality. The diag-
nosis of appendicitis is mainly clinical with help from 
radiology and laboratory may be needed for confirma-
tion. Over time many scoring systems had been deve-
loped and Alvarado score is one of the most widely 
used tool for the diagnosis of appendicitis in adults 
but it is showed varied results in children. It consists 

11of eight clinical and laboratory assessment items.  In 
2002 PAS was developed by Samuel for children 
between 4 to 15 years of age it is a modification of 
Alvarado Score and carries a maximum score of 10.8 
In this study we tried to compare a well reputed Alva-
rado scoring system with pediatric appendicitis score 
with regard to correct diagnosis based on operative 
findings.

We found out the mean age of the patients was 9.16 ± 
2.386 years. It was comparable with Samuel who 

12reported in cohort for development of PAS.  In current 
study the difference in mean Alvarado score between 
having acute appendicitis and those with normal histo-
pathology was significant(P < 0.001), while this diffe-
rence in mean PAS was not found significant (p- 0.57). 
But a similar study showed significant P-Value (P < 
0.001) for both Alvardo & PAS in relation to appendi-

13
citis versus normal appendix.

In present study, the sensitivity and specificity of both 
Alvarado score and PAS for three strata including 
score 3-5, 5-7 and 8-10 were 23.9%, 18.8%, 57.2% and 
8.8%, 25.7%, 65.4% respectively. Pogorelic et al repor-
ted that in 236 patients (sensitivity, 89%; specificity, 
59%; positive predictive value, 93.1%), whereas in 
patients with acute appendicitis and a PAS of 7 or 
higher, the correct diagnosis would have been set in 
228 patients (sensitivity, 86%; specificity, 50%; posi-
tive predictive value, 90.1%). No significant difference 
was found in sensitivity and specificity between the 
observed scoring systems they suggested that these 

14
scores can only provide assistance.  However a study 
by Kim in adults showed, the sensitivity of the Alvarado 
score 86.2%, its specificity 61.6%, and the accuracy 
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Table 2:  Mean Alvarado Score and PAS in Cases having 
Acute Appendicitis 

Normal
Acutely 

Inflammed

P-

Value

Alvarado Score (mean) 5.277 7.37 0.000

Pediatric Appendicitis Score 

(mean)

7.277 7.68 0.325

Table 3:  The sensitivity and Specificity of Alvarado Score 
& PAS for Three Strata Including: Score 3-5, 5-7 and 8-10

3-5 6-7 8-10

Alvarado Specificity 23.9% 18.8% 57.2%

Sensitivity 38.8% 77.7% 83.3%

PAS Specificity 8.8% 25.7% 65.4%

Sensitivity 83.33% 83.33% 33.3%



15
of diagnosis was 82.9%.  Another study publishd in 
an Indian journal reported that The sensitivity of PAS 
was 0.87, specificity 0.59, positive predictive value 
0.83, and negative predictive value 0.67. This study 
concluded that the PAS score had 17% negative appen-
dicectomy rate of and an unacceptable 13% of patients 

16 
with appendicitis being missed.

Our results are comparable to Badebarin D et al., who 
reported that although the diagnostic value of Alvarado 
score is higher as compared to PAS but the sensitivity, 
specificity , PPV , NPV are not satisfactory for confor-

17mation of diagnosis.

Conclusion

Both the scores failed to show the desired sensitivity 
and specificity and therefore it was concluded that 
clinical assessment should be done for making the 
final diagnosis.
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