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INTRODUCTION 

Acute appendicitis is a common cause of abdominal pain. 

Acute appendicitis is one of the most common surgical 

emergencies with a life time prevalence of 1 in 7.1 

Surgery for acute appendicitis is the most frequent 

operation performed, forming about 10 and of all 

emergency abdominal operations.2 

A prompt early diagnosis of acute appendicitis before 

perforation and its consequences is rewarded by a marked 

decrease in morbidity and mortality.3-5 

Diagnosis of acute appendicitis may be difficult 

clinically, sometimes posing a dilemma. Numerous 

scoring systems have been devised to aid the diagnosis of 

acute appendicitis of which the Alvarado score has been 

widely used.6-8 However in spite of many studies in 

support of its validity and usefulness in diagnosis of acute 

appendicitis, there have been reports to the contrary. It 

has been argued that the Alvarado score is not specific to 

acute appendicitis and is of lesser predictive value in 

elderly patients and in women.9 

The purpose of this study was to evaluate the usefulness 

and positive predictive value of the Alvarado Score for 

the confirmation of clinically suspected acute 

appendicitis. 

METHODS 

We conducted a retrospective study of five years duration 

from September 2003 to August 2008 on consecutive 
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cases of suspected acute appendicitis in adults operated in 

a single surgical unit in the Department of Surgery at St. 

John‟s Medical College Hospital. Patients underwent 

either conventional open or laparoscopic appendectomy 

and the appendix specimen was sent for histopathological 

examination. The source of data was the Hospital 

Medical Records. Patients undergoing interval 

appendicectomy were excluded. Incomplete data retrieval 

from hospital medical records was another exclusion 

criterion. 

We reviewed a total number of two hundred and twenty 

four (224) Patients. Among these two hundred and four 

(204) adult patients (age >18 years) were included. These 

patients consisted of seventy three (73) females and one 

thirty one (131) males. Twenty (20) patients were 

excluded due to incomplete data retrieval. 

The Alvarado score, the intra operative findings and the 

histopathology reports were collected and analyzed. Intra 

operative findings consistent with acute appendicitis 

included inflamed appendix with increased vascularity, 

exudates, omental and mesenteric adhesions, gangrenous 

appendix and frankly perforated appendix. 

Histopathologic features of acute appendicitis were 

neutrophilic infiltration of the muscularis mucosae. 

The statistical analysis used for correlation was student„t‟ 

Test. Statistical software used for analysis were MS-

Excel, SPSS 10. A p value less than 0.05 were regarded 

as significant. 

RESULTS 

We reviewed a total number of 224 patients. Among 

these 204 patients were included. 131 (64 and) were male 

and 73 (36 and) were female patients. The age of patients 

ranged from 18 years to 61 years with a mean age of 24 

years. All patients underwent emergency appendectomy; 

176 open, 28 laparoscopic. 61 patients had an Alvarado 

score less than 4, 56 patients had a score of 4 to 6, and 87 

patients had a score more than 6.  

 

Figure 1: Correlation of Alvarado score and intra 

operative findings. 

 

Figure 2: Correlation of Alvarado score and 

histopathological findings. 

Correlating the Alvarado score to intra operative findings 

a total of 20 patients had a grossly normal appendix 

reported by the operating surgeon. At a score less than 4, 

44 had features consistent with acute appendicitis and 17 

had apparently normal appendix (about 30 and). Only 3 

of 56 patients of scores 4 to 6 had normal appendixes (<5 

and). At scores more than 6; all of the 87 patients had 

features consistent with appendicitis (Figure 1). 

On correlating Alvarado score to the histopathological 

examination, at a score less than 4, 36 out of 61 patients 

(59 and) had acute appendicitis whereas 25 (41 and) had 

no acute appendicitis. In those with Alvarado score 

between 4 and 6, 45 (80 and) had acute appendicitis 

whereas 11 (20 and) had no acute appendicitis. Of those 

patients with scores more than 6, 95and (83 of 87) had 

acute appendicitis (Figure 2). 

Among the 204 patients, 23 had a gangrenous appendix 

(11.3 and) and 17 (8.3 and) had a perforated appendix 

(Figure 4). There were 40 appendixes were reported as 

“no acute appendicitis” on histopathological examination. 

They had a mean Alvarado score of 4.15 ±1.86. The 164 

patients of histopathologically confirmed acute 

appendicitis had a Mean score 6.16±1.84 (p=0.0001) 

(Figure 3). The overall positive predictive value of the 

Alvarado scoring was 95.  

 

Figure 3: Correlation of intra operative findings and 

histo pathology. 
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Figure 4: Distribution of various intraoperative 

findings. 

In our study we found an overall negative appendectomy 

rate of 20 and (41 out of 204). The post op recovery was 

uneventful in all patients with no mortality. 

DISCUSSION 

In 1886 Reginald Heber Fitz presented a consolidated 

surgical philosophy regarding the pathophysiology and 

treatment of appendicitis.10 Yet even today suspected 

appendicitis sometimes presents a challenging dilemma.2 

The risks associated with a perforated appendix far out 

weighs the near neglible damages from removing a 

normal appendix, thus leading to high negative 

appendectomy rates being acceptable. The aim of the 

surgeon is thus to intervene before perforation.11-14 The 

Alvarado score is a widely used clinical scoring system 

for predicting the probability of acute appendicitis.6-8 In 

this study we reviewed the use of Alvarado score for the 

confirmation of clinically suspected acute appendicitis 

and assessed the positive predictive value of the Alvarado 

scoring system. 

In this study, we found that in patients with Alvarado 

scores above 6, more than 95 and had acute appendicitis. 

All patients with a gangrenous or perforated appendix 

had a score more than 6. When biopsies were reviewed, 

patients with acute appendicitis had mean scores around 6 

and those without acute appendicitis had a mean score 

less than 4. The use of the Alvarado score together with 

the surgical and histopathology findings confirmed that it 

was sensitive from 6 points upwards for the diagnosis of 

acute appendicitis.15,16 Patients with scores below 4 were 

unlikely to have acute appendicitis.16, 17 

The overall positive predictive value of 95 and in this 

study is in accordance to recent reports though higher 

than previous reports.17-22 The overall negative 

appendectomy rate of 20 and is in the acceptable range.11-

13,21 

Jang et al, recently published the findings of a 

prospective study to investigate and validate the Alvarado 

score carried out on patients with suspected appendicitis. 

The diagnosis of acute appendicitis was highly accurate 

for an Alvarado score above 6 (90.9 and). Patients with a 

score 4 or less in the ward as well as in the emergency 

room did not have appendicitis.16 The findings of our 

study are similar. 

An earlier study by Shrivastava et al had suggested that 

the original cut-off value given by Alvarado may be 

changed in the Indian set-up to >or = 6 to increase 

sensitivity.21 In this study too we found similar results 

and hence propose that a diagnosis of acute appendicitis 

can be made with a score of >6 as compared to a score of 

>8. 

CONCLUSION 

In conclusion, the use of the Alvarado scoring for clinical 

confirmation of suspected acute appendicitis appears 

validated. The overall positive predictive value of the 

Alvarado scoring is 95 and. We propose that a diagnosis 

of acute appendicitis can be made with a score of >6 as 

compared to the previous studies where confirmed acute 

appendicitis corresponds to a score of >8. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Stephens PL, Mazzucco JJ. Comparison of 

ultrasound and the Alvarado score for the diagnosis 

of acute appendicitis. Conn Med. 1999;63(3):137-

40. 

2. Pal KM, Khan A. Appendicitis: a continuing 

challenge. J Pak Med Assoc. 1998;48(7):189-92. 

3. Jess P, Bjerregaard B, Brynitz S, Holst-Christensen 

J, Kalaja E, Lund-Kristensen J. Acute appendicitis. 

Prospective trial concerning diagnostic accuracy and 

complications. Am J Surg. 1981;141(2):232-4. 

4. Berry J Jr, Malt RA. Appendicitis near its centenary. 

Ann Surg. 1984;200(5):567-75. 

5. Editor‟s note. A sound approach to the diagnosis of 

acute appendicitis. Lancet. 1987 Jan 

24;1(8526):198-200.  

6. Alvarado A. A practical score for the early 

diagnosis of acute appendicitis. Ann Emerg Med. 

1986;15:557-64. 

7. Hale DA, Molloy M, Pearl RH, Schutt DC, Jaques 

DP. Appendectomy: a contemporary appraisal. Ann 

Surg. 1997;225(3):252-61.  

8. Ohmann C, Yang Q, Franke C. Diagnostic scores 

for acute appendicitis. Abdominal Pain Study 

Group. Eur J Surg. 1995;161(4):273-81. 

9. Adedeji OA .Alvarado score and acute appendicitis. 

J R Soc Med. 1992;85(8):508-9. 

10. Fitz RH. Perforating inflammation of the vermiform 

appendix with special reference to its early 

Inflammed 



Seshadri LN et al. Int Surg J. 2019 May;6(5):1637-1640 

                                                                                              
                                                                                                     International Surgery Journal | May 2019 | Vol 6 | Issue 5    Page 1640 

diagnosis and treatment. Am J Med Sci. 

1886;92:321-46. 

11. Hoffmann J, Rasmussen OO. Diagnostic aids in 

acute appendicitis. Ugeskr Laeger. 

1989;151(32):2012-6.  

12. Rozsos I. Common abdominal emergency cases a 

the end of the 2th century. Orv Hetil. 

1998;139(25):1515-20.  

13. Jones PF. Suspected acute appendicitis: trends in 

management over 30 years. Br J Surg. 

2001;88(12):1570-7. 

14. Quinn M. Suspected acute appendicitis: trends in 

management over 30 years. Br J Surg. 

2002;89(5):623. 

15. Canvass L, Carena P, Carbonell JM, Monjo L, Palas 

Zuñiga C, Sánchez M, et al. Right iliac fossa pain 

and Alvarado Score. Cir Esp. 2008;83(5):247-51. 

16. Jang SO, Kim BS, Moon DJ. Application of 

Alvarado score in patients with suspected 

appendicitis. Korean J Gastroenterol. 

2008;52(1):27-31. 

17. Tade AO. Evaluation of Alvarado score as an 

admission criterion in patients with suspected 

diagnosis of acute appendicitis. West Afr J Med. 

2007;26(3):210-2. 

18. Subotić AM, Sijacki AD, Dugalić VD, Antić AA, 

Vuković GM, Vukojević VS, et al. Evaluation of the 

Alvarado score in the diagnosis of acute 

appendicitis. Acta Chir Iugosl. 2008;55(1):55-61. 

19. Abdeldaim Y, Mahmood S, Mc Avinchey D. The 

Alvarado score as a tool for diagnosis of acute 

appendicitis. Ire Med J. 2007;100(1):342. 

20. Khan I, Ur Rehman an Application of Alvarado 

scoring system in diagnosis of acute appendicitis. J 

Ayub Med Coll Abbottabad. 2005;17(3):41-4. 

21. Shrivastava UK, Gupta A, Sharma D. Evaluation of 

the Alvarado score in the diagnosis of acute 

appendicitis. Trop Gastroenterol. 2004;25(4):184-6.  

22. Crnogorac S, Lovrenski J. Validation of the 

Alvarado score in the diagnosis of acute 

appendicitis. Med Pregl. 2001;54(11-12):557-61. 

 

 

 

 

 

 

 

Cite this article as: Seshadri LN, Reddy PB, Mohan 

LN. Alvarado score in acute appendicitis: revisited. 

Int Surg J 2019;6:1637-40. 


