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Abstract 

Objective: To evaluate the diagnostic accuracy of combined Alvarado scoring system and selective computed tomography (CT) 

in the diagnosis of suspected cases of acute appendicitis. 

Material and methods: This study was conducted during the period March 2018 to January 2020 at Prince Mohammed bin 

Abdul-Aziz hospital (NGHA) in Al Madinah, KSA. It is a prospective study involving 100 consecutive patients attending the 

emergency department with right iliac fossa pain, excluding children below the age of 14 years and pregnant women. All patients 

were initially assessed by the Alvarado scoring system, and the result of each patient was recorded in a separate predesigned data 

sheath. Based on the patient's calculated Alvarado scores, patients were stratified into three groups: Group A (score ≤ 4), Group B 

(score 5-6), and group C (score ≥ 7). All patients in group A were discharged from the emergency department with instruction to 

return if their symptoms persist or get worse while all patients in group B had an abdominal multidetector CT scan (MDCT) with 

IV contrast and no oral contrast to help the diagnosis. Group C patients had surgery without further investigation. Alvarado scores 

were compared to intraoperative findings and histopathological examination of the removed appendix in those who were operated. 

The sensitivity, specificity, positive and negative predictive values of the scoring system in each group were calculated with special 

reference to the role of CT scan in improving the diagnostic accuracy of the scoring system in the middle group (group B). 

Result: 58 patients were male and 42 were female. Age range between 14 and 43 years with median age 24 years. Out of the 100 

patients, 14 (8 males, 6 females) belonged to Group A, 23 (11 males, 12 females) to Group B and 63 (39 males, 24 females) to 

group C. 

Two patients from group A (one male and one female) were returned with worsening symptoms and subsequently operated for acute 

appendicitis. CT scan established the diagnosis of acute appendicitis in 16 out of the patients of group B with subsequent histological 

confirmation of acute appendicitis in 15 of them. Histopathology confirmed the diagnosis of acute appendicitis in 32 out of 63 

patients of group C. 

Conclusion: Alvarado score has a high accuracy of ruling in and out acute appendicitis at the extremes of the score (≤7 and ≥4), 

however, the accuracy of the score to confirm or rule out acute appendicitis in the middle group (5 -6) is significantly low. Selective 

utilization of CT scan in patients in the middle of the score improves the diagnostic accuracy of the score and limits overutilization 

of CT scan in the other patients at the extremes of the score saving patients unnecessary exposure to radiation and health authorities’ 

time and cost without increasing the rate of negative appendectomy. 
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Introduction: 

Acute appendicitis remained the most common of acute abdomen since 

Reginald H Filz, first described the disease and introduced the term 

appendicitis in 1886 (1) 

Typical cases of acute appendicitis usually present with migrating pain 

start in the para-umbilical region and then localized to the right iliac fossa, 

associated with nausea, vomiting, low-grade fever, and leukocytosis. 

Typical cases of acute appendicitis are easy to diagnose and treat, 

however, atypical presentation is common, occurring in about 20 – 33% 

of cases (2). 

Atypical presentations result from many factors including variation in the 

anatomical position of the appendix, extremes of age, and female sex 

during childbearing age. The diagnosis of atypical appendicitis is difficult 

and remains a clinical challenge for even experienced surgeons (3). 

Studies showed that the accuracy of the clinical diagnosis of acute 

appendicitis is correlating with the 57 surgeon’s experience and ranging 

between 76% and 92%, with values (4). 

  Open Access  Research 
Article 

Clinical Research Notes 
Abbas AR Mohamed 

AUCTORES 
Globalize your 

Research 

http://www.auctoresonline.org/


Clinical Research Notes Copy rights@ Abbas AR Mohamed. 

Auctores Publishing – Volume 1(2)-015 www.auctoresonline.org 
Page 2 of 11 

 

 

 
 

Despite recent advances in radiological imaging techniques, the diagnosis 

of appendicitis is still a clinical diagnosis based primarily on taking a 

proper medical history and conduct proper physical examination (5). 

Accuracy of diagnosis of acute appendicitis entitles reaching an early and 

accurate diagnosis, without increasing the rate of negative 

appendectomies or perforation. 

Misdiagnosis or delay in diagnosis of cases of acute appendicitis 

associated with serious complications and morbidities, on the other hand, 

Precaution appendectomy or negative appendectomy is an adverse 

outcome. 

There general tendency of overdiagnosis of the condition to avoid 

complications related to delayed diagnosis or treatment resulted in a high 

rate of negative appendectomy. 

The old dictums, “When in doubt, take it out” and ‘it is better to remove 

a hundred normal appendices than to leave an inflamed one” is no more 

valid. Negative appendectomies have an adverse effect as it leads to 

unnecessary surgery (3, 6), serious interruption of patient’s daily activities 

and a considerable waste of hospital resources (3, 7) in addition to the 

postoperative complications. 

It was estimated that misdiagnosis occurs 20% of cases of appendicitis; 

however, negative appendectomy is found in (15-35%) of patients who 

were emergency operated for acute appendicitis (8-10). 

Over the years various clinical scoring systems have been used to improve 

the diagnostic accuracy of acute appendicitis. Although many clinical 

scoring systems have been developed (11-15), the Alvarado scoring 

system is the most famous. The scoring system was devised in 1986 by 

the American surgeon Alfredo Alvarado who identified eight predictive 

factors to stratify risk of acute appendicitis in his single-center study 

involving 305 patients in Philadelphia (11). 

Alvarado score is a 10-point scoring system, based on three signs, three 

symptoms, and one investigation. The scoring system classifies patients 

into three groups based on their scores. Low risk (unlikely to have acute 

appendicitis with score ≤ 4), Intermediate risk (have a possible diagnosis 

of acute appendicitis with score 4-5) and high risk (probably having acute 

appendicitis with score ≥ 7). 

The high sensitivity and specificity of computed tomography (CT) in the 

diagnosis of acute appendicitis were well documented by many 

researchers. At present, CT plays an important role in the clinical 

decision-making process in acute appendicitis and is considered as the 

gold standard in the diagnostic work-up for suspected acute appendicitis 

(16–19). 

In spite of the documented high sensitivity and specificity of CT scan in 

diagnosis of acute appendicitis and its considerable ability to reduce the 

level of negative appendectomy, some studies have shown that the use of 

CT does not necessarily change the clinical management of a patient, 

especially in those at high risk (20, 21). CT imaging may also delay the 

time of operation and, therefore, may increase the subsequent risk of 

perforation (22), expose patients to potentially harmful radiation (23), and 

possibly adds to the overall cost of the emergency department visit (24) 

in addition to the risk of ionizing radiation. 

Increasing reliance and overutilization of (CT) imaging for the diagnosis 

of acute appendicitis should be discouraged especially in the developing 

world as it constitutes wasting of resources that should be reserved only 

for patients whose diagnoses remain uncertain. 

Our study aims to evaluate the role of selective CT scan in improving the 

diagnostic accuracy of the Alvarado scoring system and hence suggest a 

clinical pathway for patients presenting with clinical features suggestive 

of acute appendicitis aiming to ensure high diagnostic accuracy without 

overutilization of CT scan as a diagnostic tool. 

Materials and methods: 

A prospective study of 100 consecutive patients who presented to the 

emergency department at Prince Mohammed bin Abdul-Aziz hospital 

NGHA in Al Madinah, KSA with the complaint of right iliac fossa pain, 

in the period from first of March 2018 to 30th of January 2020 excluding 

patients below the age of 14 years and pregnant females. Patients were 

assessed initially by detailed history, clinical examination, and basic 

laboratory tests including urine analysis, full blood count, urea and 

electrolytes, and coagulation profile. Alvarado score was calculated for 

each patient and recorded in a predesigned data sheath (Figure 1). Based 

on the calculated Alvarado scores, patients were stratified into three 

groups: Group A (Alvarado score ≤ 4) Group B (Alvarado score 5-6) and 

group C (Alvarado score ≥ 7). 

Patients scored ≤ 4 were considered very unlikely to have acute 

appendicitis and were discharged from the emergency department with 

instruction to come back if their symptoms persist or become worse. 

Patients scored 5-6 were considered to have a diagnosis compatible with 

acute appendicitis, but not convincing enough to warrant appendectomy, 

they all had an abdominal MDCT scan and decisions were taken on the 

CT scan findings. Patients scored ≥ 7 were considered to have acute 

appendicitis and were submitted to operation without further 

investigations. 

The abdomen CT scans were done by the multidetector scanner with IV 

contrast and no oral contrast. The criteria for positive CT scan were, 

appendix diameter >6 mm, appendix thickening >3 mm with wall 

enhancement, caecal and periappendiceal inflammatory changes. 

The Alvarado scores were correlated with the CT scan, operative findings 

and the histopathology of the removed appendices of all patients who 

were operated for acute appendicitis. The sensitivity, specificity, positive 

and negative predictive values of the scoring system in each group were 

calculated with special reference to the role of CT scan in improving the 

diagnostic accuracy of the scoring system in the middle group. The 

collected data were analyzed using the 2x2 table with the calculation of 

the different variables using the following equations (table 1). 

 Sensitivity (SN) 

o % with disease who test positive. 

o True Positive / True Positive False Negative. 

 Specificity (SP) 

o % without disease who test negative 

o True Negative (False Positive True Negative. 

 Positive predictive value (PPV) 

o % positive test results that are true positives 

o True Positive / True Positive +False Positive. 

 Negative predictive value (NPV) 

o % negative test results that are true negatives 

 True Negative / False Negative + True Negative. 

 The sensitivity, specificity, positive and negative predictive 

values of the scores were calculated at two cut points, cut off 
point of 5 (assuming all patients scored 5-7 were positive) and 
cut off point of 7 (assuming all patient scored between 5-7 
were negative). 
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  Figure 1: Showing the predesigned data sheath including Patient demographics, Alvarado score, CT scan, intraoperative and histological findings.  

Results: 

Among the 100 patients 58 were male (58%) and 42 were female (42%). The female to male ratio was 1:1.38 (Table 1, Diagram1). Age range between 

14-43 years with Mean age was 24 years (Table 2, Diagram 2). 

 
 Number 

Sex  

Male 58 

Female 42 

Total 100 

 

  Table 2: Sex distribution.  
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  Diagram1: Sex distribution.  

 

Age / Years No of patients 

14-19 28 

20-29 54 

30-39 16 

40-49 2 

 

  Table 2: Age distribution.  
 

 

  Diagram2: Age distribution.  
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Patient’s distribution according to scoring system is shown in (Table 3, Diagram 3). In group A we had 14 patients (8 males and 6 females), group B 

23 patients (11 males and 12 females) and group C 63 patients (39 males and 24 females). 

 

Score Male Female Total 

Alvarado score ≤ 4 8 6 14 

Alvarado score 5-6 11 12 23 

Alvarado score ≥ 7 39 24 63 

Total 58 42 100 

 

  Table 3: Patients distribution according to their scores  
 

 

 

All patients in group A were discharged from the emergency department 

with instruction to return if their symptoms persist or get worse with only 

two patients (one male and one female) returned and subsequently 

operated for acute appendicitis. Each patient in group B had an abdominal 

MDCT scan which established the diagnosis of acute appendicitis in 16 

patients (9 males and 7 females). On laparoscopic exploration one (male 

patient) was found to have torsion of epiploic appendicitis of the caecum 

bringing the number of the true positive to 15 with one false-positive 

result. The intraoperative findings and histopathological examination of 

the removed appendices confirmed the diagnosis of acute appendicitis in 

the 15 patients. The CT scan excluded acute appendicitis in the remaining 

7 patients of this group who on followed up were found to have other 

pathologies rather than acute appendicitis. All patients of group C had 

appendectomy without further investigations. The histopathology of the 

removed appendices confirmed the diagnosis of acute appendicitis in 59 

patients with 4 negative appendectomies (3 females and one male). 

The overall diagnostic accuracy or discrimination performance of 

Alvarado score to rule out acute appendicitis in Group A and to rule in 

acute appendicitis in Group B and C was calculated and found to be 85.7% 

in Group A, 65% in Group B and 93.6% in Group C (Table 4, Diagram 

4). 

 

Score Discrimination performance 

≤ 4 85.7% 

5-6 65% 

≥ 7 93.6% 

 

  Table 4: Accuracy of Alvarado score in each group  
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  Diagram 4: Accuracy of Alvarado score in each group  

 

The diagnostic accuracy of Alvarado score stratified by sex was found to be (males 87.5% / females 83%) in Group A, (males 72% / females 58%) in 

Group B and (males 97.4% / females 87.5) in Group C. (Table 5,Diagram 5). 

 

Score Male Female 

Alvarado score ≤ 4 87.5% 83% 

Alvarado score 5-6 72% 58% 

Alvarado score ≥ 7 97.3% 87.5 

 

  Table 5: Accuracy of Alvarado score stratified by sex  
 

 

  Diagram 5: Accuracy of Alvarado score stratified by sex  
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The calculated sensitivity, specificity, PPV, and NPV of 77.6%, 83.3%, 93.7% and 54% respectively at cut off point ≥ 7 and 97 .3%, 50%, 86% and 

85.7% respectively at cut off point ≤ 4(Table 6, Diagram 6). 

 

Cut off point / 

variables 

Sensitivity Specificity PPV NPV 

Cut off point ≥ 

7 

77.6% 83.3% 93.6% 54% 

Cut off point ≤ 

4 

97.3% 50% 86% 85.7% 

 

  Table 6: Alvarado score performance at cut off point ≥ 7and ≤ 4.  
 

 

  Diagram 6: Alvarado score performance at cut off point ≥ 7and ≤ 4.  

 

The calculated discrimination performance of the score with CT revealed sensitivity, specificity, PPV and NPV at cut off point ≥ 7 were 97.3%, 79.2%, 

93.6%, and 90.4% respectively in comparison to the calculated discrimination performance of the score without CT of 77.6%, 83.3%, 93.7% and 54% 

respectively (Table 7, Diagram7). 

 
 Sensitivity Specificity PPV NPV 

The score/ the 

variable 

    

without CT scan 77% 83.3% 93.6% 54% 

with CT scan 97.3% 79.2% 93.6% 90.4% 

 

  Table 7: Comparison of the performance of Alvarado score with and without CT scan.  
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  Diagram7: Comparison of the performance of Alvarado score with and without CT scan.  

 

Discussion: 

Acute appendicitis is the most common surgical emergency seen in most 

hospitals throughout the world and the most common cause of acute 

abdomen requiring surgical intervention. Appendectomy remained the 

most commonly performed emergency surgical procedure since the first 

appendectomy was performed by Treves in England (25). 

The incidence of acute appendicitis and male and female distribution 

varies from one population to another. The estimated lifetime risk is 8.6% 

for males and 6.7% for females in the United States (26). Addis's DG et 

al, (26) in their analysis of the epidemiology of appendicitis and 

appendectomy in the United States reported slight female to male 

predominance (1:1.3). A similar female to male ratio of 1:1.4 was reported 

by Omran, M et al, (27) in their study of the epidemiologic features of 

acute appendicitis in Ontario, Canada. 

Körner H, et al,(28) in their Age-specific and Sex-specific Analysis of the 

incidence of Acute no perforated and perforated appendicitis, in 1486 

Scandinavian patients reported male to female predominance. Similarly, 

Ceresoli M, et al, (29) in their retrospective cohort study derived from the 

administrative dataset of the Bergamo district healthcare system in Italy 

which involved 16544 consecutive cases of acute appendicitis, reported 

incidence of 54.7% in males versus 45.3% in females with female to male 

ratio of 1.2:1. Our study showed a comparable sex distribution with an 

incidence of (58%) in males and (42%) in females with female to male 

ratio of 1:1.38 (table1), however, this may not presents the true incidence 

of the disease in the population because of the exclusion criteria. 

Acute appendicitis is most common in the western population at the age 

(10-20) years but no age is exempt (26, 30). Our study showed a higher 

incidence of acute appendicitis in the age group 20-29 (54%) which 

represents the incidence in the adult population. A similar age incidence 

was reported in many studies that excluded children from the developing 

world (31-33), however, some studies, reported high incidence in the third 

decade (34). 

Since the Alvarado scoring system was introduced, the accuracy and 

predictive values of the score in the diagnosis of acute appendicitis were 

intensively investigated by many researchers with very conflicting results. 

The accuracy (discrimination performance) of the Alvarado scoring 

system differs from one study to another and also differs at the different 

cut off points. Many studies suggested that patients with score ≤4 can be 

safely discharged home, those with scores 5–7, are in need of radiological 

investigations, and those with score >7 should be operated without further 

investigations (35-37). 

Our study showed an accuracy of Alvarado score (discrimination 

performance) in ruling in acute appendicitis of 93.6% at a cut-off point of 

≥ 7  which  is  comparable to  the accuracy of 93% reported by Alvarado 

(11) in the same group of patients and an accuracy in ruling out acute 

appendicitis at cut off point of ≤ 4 of 85.7% comparable to the 85% 

reported by McKay Ret, et al (38) at the same cut of point. In the middle 

group of patients with (Alvarado score 5-6) the accuracy of the score to 

rule in acute appendicitis was 65%%. 

Our study also showed better performance of Alvarado score in males 

than in females throughout the scores (table5, diagram5) which was 

reported in most of the published studies (39-42). 

The sensitivity, specificity, PPV, and NPV of Alvarado score varies from 

one study to another. The wide discrepancy between the different studies 

is most probably due to variation in the selected cut off points for the 

negative and positive values. Although there is no agreeable ideal 

optimum cut-off point for the Alvarado score, most studies consider score 

≥ 7 as an optimum cut off point (43). 

Ohle Robert, et al, (42) in their systematic review and meta-analysis of 

validation studies that assess the Alvarado score in order to determine its 

performance (diagnostic accuracy at two cut- points commonly used for 

decision making, and calibration of the score) found that the cut-point of 

5 is good at 'ruling out' admission for appendicitis (sensitivity 94% to 

99%). 

The discriminant analysis of Shrivastava UK et al, (44) to determine the 

cut-off value in an Indian set-up revealed that a cut-off value of ≥ 6 rather 

than the original value of ≥ 7 increases the sensitivity of the Alvarado 

score from 69.2% to 92%. 

Our study revealed a sensitivity 77.6%, specificity of 83.3%, PPV of 

93.7%, and NPV of 54% respectively at cut off point ≥ 7 and sensitivity 

of 97.3%, specificity of 50%, %, PPV of 86%, and NPV of 85.7% 

respectively at cut point ≤ 4 (Table 6, Diagram 6) which explains and 

confirms the differences of those variables at different cuff off points and 

in the different published studies. 

Perfomance of Al Varado Score with and without CT scan 
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The calculated sensitivity and specificity at the cut-off point ≥ 7 in our 

study (77.6%, and 83.3% 278 respectively) were comparable to the result 

of Ohmann et al, (12) who reported a sensitivity of 64%, and specificity 

of 84%. It is also comparable to the results of McKay R et al (38) who 

reported sensitivity for 0f 77%, and the specificity 100% at the same cut 

off point. 

Our reported PPV of 93.7% is comparable to the PPV reported by Özsoy 

Z, et al (43) and Pogorelić et al (45) who reported PPV of 93.7% and 

93.1% respectively at the same cut off point. 

Computed tomography (CT) is considered the gold standard in the 

diagnosis of acute appendicitis. The impact of CT scan in improving the 

diagnostic accuracy in patients presenting with clinical symptoms 

suspicious of appendicitis was widely researched in the literature. Many 

studies (46, 47) documented the high sensitivity and specificity of the 

(CT) for the diagnosis of acute appendicitis. Some authors reported that 

the use of CT scan in the diagnosis of acute appendicitis has decreased 

the rate of negative appendectomy to less than 10 %( 48, 49). 

Krajewski S, et al, (50) in their systematic review of the literature which 

included 28 full-text articles that examined the clinical outcomes related 

to the use of abdominal CT in the diagnosis of acute appendicitis reported 

a significant reduction of the rate of negative appendectomy( from 16.7% 

to 8.7%) when using CT compared with when using clinical evaluation 

alone. 

Balthazar EJ, et al (51) evaluated the impact of CT on negative 

appendectomy and perforation rates in patients with the equivocal clinical 

presentation of acute appendicitis in their retrospective analysis of 146 

consecutive patients with suspected acute appendicitis. They reported a 

negative appendectomy rate of 4% out of 122 patients who had an 

appendectomy. Unnecessary surgery was avoided in 24 patients. They 

concluded that the judicious use of CT imaging in patients suspected with 

acute appendicitis with equivocal clinical presentation led to a significant 

improvement in diagnosis and resulted in a decrease in the negative 

appendectomy rate, without increasing the perforation rate. 

in our study, the combination of the Alvarado scoring system and 

selective CT scan in patients with equivocal clinical presentation 

(Alvarado score 5-6) resulted in a total of 5 negative appendectomies in 

79 patients who were diagnosed to have acute appendicitis with 6.3% rate 

of negative appendectomy. Our result is comparable to many studies. The 

selective use of CT scan also saved 7 patients with an equivocal 

presentation from having unnecessary surgery. 

McKay R, et al (38) in their retrospective review of 150 charts of patients 

who presented with abdominal pain documented that CT scan improves 

the sensitivity Alvarado scoring system in patients with an equivocal 

clinical presentation of appendicitis (defined by Alvarado scores of 4 to 

6) from 35.6% to 90.4%. They concluded that CT scan is beneficial in 

patients with equivocal scores. Our study showed similar improvement of 

Alvarado scores by CT scan in patients with an equivocal clinical 

presentation of appendicitis (score 5-6) with an improvement of the PPV 

of the scoring system from 65% to 93.7%. 

The calculated sensitivity, specificity, PPV and NPV of CT scan in our 

study were 100%, 87.5%, 93.7%and 100% respectively which is 

comparable to the reported values in many studies that reported sensitivity 

of 90–100%, specificity of 91–99%, accuracies of 94–98%, positive 

predictive values (PPVs) of 92–98%, and negative predictive values 

(NPVs) of 95–100% for diagnosing acute appendicitis (18, 52-54). 

The overall discrimination performance of the Alvarado score and the 

selective CT scan in the consecutive 100 patients who presented with 

right iliac fossa pain of our study resulted in a total of 74 patient correctly 

diagnosed to have acute appendicitis who were proved to be positive both 

by intraoperative findings and histopathology (true positives). Negative 

appendectomy was performed in 5 patients (5 false positives) and 2 

patient was diagnosed not to have acute appendicitis who were 

subsequently operated for acute appendicitis (false negative). Acute 

appendicitis was correctly excluded in 19 patients (true negatives), 7 

patients were saved from unnecessary surgery and 77 patients were save 

from having unnecessary CT scan. The calculated sensitivity, specificity, 

PPV and NPV of Alvarado scoring system and selective CT scan at cut 

off point ≥ 7 were 97.3%, 79.2%, 93.6%, and 90.4% respectively in 

comparison to 77.6%, 83.3%, 93.6%, and 54% respectively of Alvarado 

scoring system without CT scan at the same cut off point, with significant 

improvement in the sensitivity, and the NPV without significant change 

of the specificity and the PPV of the score (Table 7, Diagram7). 

Our clinical pathway resulted in 5 negative appendectomies, 7 patients 

were saved from having a negative appendectomy, and 77 patients were 

save from having unnecessary CT scan with its potential risk, and health 

authority was saved considerable time and cost. As most cases of 

suspected acute appendicitis are dealt with by junior surgical staff in most 

hospitals throughout the world, lacks an efficient clinical pathway to 

guide junior staff in decision making in diagnosis and management of 

those cases resulted in over diagnosis, namely ultrasound and CT scan. 

We highly recommend adopting similarly efficient clinical pathways in 

emergency departments set up for the diagnosis of suspected cases of 

acute appendicitis especially in developing countries with limited 

facilities and resources. 

Conclusion: 

Since the Alvarado scoring system was introduced, the accuracy and 

predictive values of the score in the diagnosis of acute appendicitis was 

intensively investigated by many researchers with conflicting results. 

Alvarado score has a high accuracy of ruling in and out acute appendicitis 

at the extremes of the score (≤7 and ≥4) however the accuracy of the score 

at the middle group (5 - 6) is significantly low. Although CT scan is 

proved to have high sensitivity and specificity in the diagnosis of acute 

appendicitis, CT imaging may delay the time of operation increases the 

risk of perforation in addition to its cost and potentially harmful radiation. 

Increasing reliance and overutilization of CT scan imaging for the 

diagnosis of acute appendicitis should be discouraged especially in the 

developing world as it constitutes wasting of resources that should be 

reserved only for patients whose diagnoses remain uncertain. 

A combination of Alvarado scoring system and selective CT limited to 

the patients with equivocal clinical presentation (score 5-6) improves the 

diagnostic accuracy of the Alvarado scoring system and limits 

overutilization of CT scan saving patients unnecessary exposure to 

radiation and health authorities’ time and cost. 

We highly recommend adopting similarly efficient clinical pathways in 

emergency departments set up for the diagnosis of suspected cases of 

acute appendicitis especially in developing countries with limited 

facilities and resources. 
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