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Alvarado Score: A Promising Tool in Diagnosis of Acute Appendicitis
Adhikari B

ABSTRACT

Introduction: Appendicitis is the inflammation of vermiform appendix, one of the most frequent diagnoses for emergency 
department visits, resulting in hospitalization. Accurate and prompt diagnosis of acute appendicitis may reduce the incidence of 
morbidity and mortality resulting from perforation and other gravid complications. Aims:To evaluate the effectiveness of Alvarado 
scoring system in preoperative diagnosis of acute appendicitis. Methods: The study of 100 patients attending to Nepalgunj Medical 
College and Hospital during the year August 2021 to July 2022, with symptoms of acute appendicitis were included. The Alvarado 
score for each patient was evaluated. All the subjects included were scheduled for open appendicectomy and the specimens were 
subjected for histopathological evaluation. Patients with score less than 7 were categorized as Group A, whereas greater than 7 
were categorized as Group B. Results: Among 100 patients, there were 58 males and 42 females. Symptoms like pain in right iliac 
fossa (97%), nausea and vomiting (85%) and anorexia (41%) were common. Positive signs were tenderness in right iliac fossa (92%) 
and fever (53.5%) with leukocytosis (73%) and neutrophilia in 62 cases (88%). Of 100 patients 27 belonged to Group A, whereas 
73 belonged to Group B. 17 patients out of 27 in Group A were diagnosed with acute appendicitis on histology, whereas, 10 
showed negative results. 69 out of 73 subjects in Group B were diagnosed with acute appendicitis on histology, whereas 4 showed 
negative results on histology. The rate of negative appendectomy was significantly higher in group A than group B. The overall 
sensitivity, specificity, positive predictive value, negative predictive value were 80.20%, 71.42%, 84.52% and 37.03% respectively. 
Conclusion: The Alvarado score when more than 7 enables risk determination in patients presenting with abdominal pain, linking 
the probability of appendicitis.
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INTRODUCTION

Appendix a worm like structure situated in mammalian caecum.1 

Itis characterized by rotation of the caecum accounting for the 
retrocaecal position.2 There is high density of mucin and IgA 
produced by B cells of the appendix mucosa thus, appendix can 
be regarded as an integral part of intestinal health.3,4 The term 
appendicitis was first introduced by Reginald H. Filz, at Harvard 
in 1886.5 Itis one of the most frequent diagnoses for emergency 
department visits resulting in hospitalization.6 Histologically, 5 
types, namely acute ulcero-phlegmonous appendicitis, acute 
superficial appendicitis, lymphatic hyperplasia, submucosal 
fibrosis and rare diseases.7 Acute appendicitis diagnosis is often 
exigent and involves an amalgamation of clinical, laboratory, 
and radiological findings, although imaging plays an insignificant 
role as they contribute little information unless there are 
added complications.8 Appendicolith, carcinoid tumors, 
parasitic infestation or lymphoid hyperplasia are common 
cause of obstruction.9 Abdominal pain is the chief complaint 
with low grade fever, abdominal rigidity, loss of appetite, 
nausea, constipation, vomiting etc.10 Various signs which may 

aid in the diagnosis of the same include the positive psoas 
sign, a positive obturator sign and a positive Rovsing sign.11,12

Delay in diagnosis and treatment may result in significant 
morbidity. A large number of scoring systems have 
been proposed for early diagnosis of appendicitis which 
differentiates appendicitis from other abdominal pain. 
Alvarado scoring given in 1986 for diagnosis of acute 
appendicitis, depends on history, clinical examination and 
laboratory findings, is 10-point clinical scoring system, 
also referred as MANTRELS.13 The study evaluates the 
effectiveness of Alvarado scoring in diagnosing appendicitis.

METHODS

The study was carried out at Nepalgunj Medical College and 
Hospital from August 2021 to July 2022. A total of 100 patients 
of either sex, reporting the emergency department presenting 
with symptoms evocative of acute appendicitis, were included 
i. Ethical permission was granted from the Institutional Review 
Committee and an informed consent was taken for all the 
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patients. Patients with symptoms suggestive of urological, 
gastrointestinal or gynecological entities; patients subjected 
for elective surgery and the ones who were not willing to 
participate were excluded from the study. The Alvarado score 
for all patients was evaluated. All the patients included were 
scheduled for appendectomy after examination by a surgeon 
via an open approach and the specimens were subjected for 
histopathological evaluation.

The symptoms included: migratory right iliac fossa pain 
(Score 1), anorexia (Score 1) and nausea/ vomiting (Score 
1). The signs included: tenderness in right iliac fossa (Score 
2), rebound tenderness in the right iliac fossa (Score 1) and 
elevated temperature (Score 1). Laboratory findings comprise 
of leukocytosis (Score 2), shift to the left of neutrophils 
(Score 1). The maximum value of Alvarado score is 10. Based 
on the scoring, the patients were divided into 2 groups; 
Group A: patients with score <7 and Group B: patients with 
score >7. The reliability of the Alvarado scoring system was 
assessed by determining the negative appendectomy rate 
referred as subjects reflecting no signs of inflammation on 
the histopathological examination of the removed specimen. 
Data were collected using a pretested questionnaire, recorded 
in master chart and analyzed using SPSS version 16 (SPSS Inc., 
Chicago, IL, USA).

RESULTS

The study comprised of 58 (58%) males and 42 (42%) females. 
Majority of the patients were in their 2nd and 3rd decades of life. 
The subjects presented with symptoms like pain in right iliac 
fossa (97%), nausea and vomiting (85%) and anorexia (41%). 
Positive signs seen during examination were tenderness in right 
iliac fossa (92%) and fever (53%). Laboratory investigations 
illustrated leukocytosis (73%) with neutrophilia in (88%). 
(Figure 1)

Figure 1: Sign and symptoms of acute appendicitis

Out of 100 patients, 27 belonged to Group A, and 73 belonged 
to Group B. 17 (62.96%) patients out of 27 in Group A were 
diagnosed with acute appendicitis on histopathological 
examination, whereas 10 showed negative results. 69 
(94.52%) out of 73 subjects in Group B were diagnosed with 
acute appendicitis on histopathological examination, whereas 
4 showed negative results. (Table II). The rate of negative 
appendectomy was significantly higher in group A than group 

B. The rate of negative appendectomy was higher in females 
than males. (Table I)

Alvarado 
score

Total no. of 
cases(n)

Histopathological 
Negative Male Female

<7 27 10
3

(30%)

7

(70%)

>7 73 4
1

(25%)

3

(75%)

Group A= Alvarado score <7; Group B= Alvarado score >7

Table I: Sex distribution of negative appendicectomy with Alvarado 
score

Alvarado 
score

Histopathological
Positive

Histopathological
Negative

Total 
no. of 

case (n)
P-value

<7 17 10 27 0.01 (S)

>7 69 4 73 0.89

Group A= Alvarado score <7; Group B= Alvarado score >7; S=Significance

Table II: Correlation of Alvarado score with histopathological findings

Alvarado 
score

No. of cases 
(n)

Confirmed 
appendicitis

Normal 
appendicitis

>7 73
69 

(True positive)
4

(False positive)

<7 23
17

(FalseNegative)
10

(True negative)

Table III:  Dignostic accuracy of the Alvarado score

The diagnostic accuracy of Alvarado score was high when it 
was more than 7, with a sensitivity, specificity being 80.20% 
and 71.42%. Similarly the positive predictive value was 94.52%  
and the negative predictive value was 37.03%. (Table III)

DISCUSSION

Acute appendicitis relics the most frequent abdominal 
condition entailing emergency surgical intercession globally. In 
spite of being a common clinical situation, it is cumbersome 
to diagnose the same by fresh graduates or doctors.14 The 
diagnosis of the same is one of the most divisive tasks in 
general surgery due to inconsistent presentations of the 
disease and lack of a reliable diagnostic modality. Removal of a 
healthy appendix carries a greater risk of abdominal adhesions 
as compared to the diseased counterpart.15

Majority of the patients were in their 2nd and 3rd decades of 
life. Our findings were in agreement to Drinkovic who in his 
retrospective analysis comprised of 1050 patients operated 
on for acute appendicitis in the period 1983-1987. He found 
that appendicitis was most common in the age group from 11 
to 20 years.16 The present study comprised of 58 males and 
42 females. Our results were in concordance with the study 
conducted by Stein et al who in his research on 3,736 patients 
found that males had more appendicitis attacks than females, 
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whereas females had more normal appendixes than males.17

The subjects presented with symptoms like pain in right iliac 
fossa (97.8%). Abdominal pain is the chief complaint of acute 
appendicitis patients. The progression of colicky abdominal 
pain proceeded by migration of the pain to the right iliac 
fossa was first illustrated by Murphy, however, may only be 
present in 50% of cases.18 The characteristic triad of symptoms 
includes abdominal pain, anorexia and nausea and vomiting 
which may reflect in around 60% subjects. The presence of the 
above mentioned symptoms independently is nonspecific for 
diagnosis of appendicitis.19

In our study fever was seen in 53.5% cases. A study carried 
out by Lin et al reported that subjects with acute appendicitis 
group had higher frequency of fever in comparison to a non-
appendicitis group (43.4% and 17%, respectively).20 Laboratory 
investigations illustrated leukocytosis (73.6%) with neutrophilia 
in 62 cases (61.4%). Leukocytosis is a common finding in acute 
appendicitis. Similar results have been emphasized in many 
studies. One of such studies was conducted by Sang Hyun et 
al who in their study found that the average WBC level was 
14,800/mm3 in acute appendicitis group, which was higher than 
the 9,700/mm3 of the non-acute appendicitis group. It was also 
found that neutrophilia was significantly higher in the acute 
appendicitis group. It has been observed that neutrophilia and 
leukocytosis are not significant factors in immunocompromised 
patients, like the ones with malignant conditions or HIV 
infection.21 The rate of negative appendectomy in our study 
was higher in females than the males. These findings were in 
concordance to the one conducted by Jalil et al who in their 
study found that Alvarado scoring system was not found to be 
of high sensitivity in women of child bearing age.14 The weaker 
sensitivity rates for diagnosis in females may be attributed to 
underlying gynecological or obstetric conditions like pelvic 
inflammatory diseases, ruptured ectopic pregnancy, torsion of 
ovarian cyst, etc. which may pose the examiner to misinterpret 
the condition.22

A low score is quite sensitive to rule out appendicitis warranting 
the examiner to subject the patient to imaging, as it is unlikely 
to diagnose appendicitis; however, a high score is more specific 
for appendicitis and may therefore indicate the surgeon to 
proceed with the surgical intervention without subjecting the 
patient for diagnostic imaging.23 The Alvarado scoring system is 
one of the easiest and most commonly recognized aid for the 
diagnosis of acute appendicitis. It may also indicate about the 
severity of inflammation.24

In our study the  overall sensitivity and specificity of Alvarado 
score were 80.20% and 71.42% respectively which were in 
concordance with the studies conducted by Ali et al and 
Limpawattanisiri et al which may suggest that Alvarado score 
may serve as an effective diagnostic aid in diagnosis of acute 
appendicitis.25, 26

LIMITATIONS

The limitations is this study analyzed the effectiveness of only 
Alvarado score but not compared with other scoring system. 

CONCLUSION

The Alvarado score enables risk determination in patients 
presenting with abdominal pain, linking the probability of 
appendicitis, however, imaging modality are needed for 
accurate assessment and evaluation of the same. Thus the 
Alvarado score may aid as criterion to 'rule out and play a 
pivotal role in diagnosing acute appendicitis.

REFERENCES

1. Ghorbani A, Forouzesh M, Kazemifar AM. Variation in 
Anatomical Position of Vermiform Appendix among Iranian 
Population: An Old Issue Which Has Not Lost Its Importance. 
Anat Res Int. 2014. 2014 :313575  doi:10.1155/2014/313575.
Epup 2014 sep 10.

2. Jones MW, Lopez RA, Deppen JG. Appendicitis. [Updated 
2022 May 1]. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2022 Jan-. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK493193/

3. Kooij IA, Sahami S, Meijer SL, Buskens CJ, TeVelde AA. The 
immunology of the vermiform appendix: a review of the 
literature. Clin Exp Immunol. 2016;186(1):1-9. doi:10.1111/
cei.12821.

4. Girard-Madoux MJH, Gomez de Agüero M, Ganal-Vonarburg 
SC, Mooser C, Belz GT, Macpherson AJ, Vivier E. The 
immunological functions of the Appendix: An example of 
redundancy? Semin Immunol. 2018 Apr;36:31-44. 

5. Shengulwar Sayanna. A study of clinical presentation for 
acute appendicitis Trends in Science and Technology 2015; 
14(2): 436-9.

6. Vaos G, Dimopoulou A, Gkioka E, Zavras N. Immediate 
surgery or conservative treatment for complicated acute 
appendicitis in children? A meta-analysis. J Pediatr Surg. 
2019; 54(7): 1365-71.

7. Grüssner R, Pistor G, Engelskirchen R, Hofmann-von Kap-herr 
S. AppendizitisimKindesalter [Appendicitis in childhood]. 
MonatsschrKinderheilkd. 1985; 133(3): 158-66. German. 
PMID: 4010671.

8. Di Saverio, S., Podda, M., De Simone, B. et al. Diagnosis and 
treatment of acute appendicitis: 2020 update of the WSES 
Jerusalem guidelines. World J Emerg Surg. 2020 15: 27  
https://doi.org/10.1186/s13017-020-00306-3

9. Kim DW, Suh CH, Yoon HM, Kim JR, Jung AY, Lee JS, Cho YA. 
Visibility of Normal Appendix on CT, MRI, and Sonography: A 
Systematic Review and Meta-Analysis. AJR Am J Roentgenol. 
2018; 211(3): 140-50.

10. Humes DJ, Simpson J. Acute appendicitis. BMJ. 2006;333 
(7567):530-34. doi:10.1136/bmj.38940.664363.AE.

11. Matthew J. Snyder, Marjorie Guthrie, Stephen Cagle.  Acute 
appendicitis: efficient diagnosis and management. Am fam 
physician. 2018; 98(1): 25-33.

12. Andy Petroianu. Diagnosis of acute appendicitis. 
International Journal of Surgery, 2012; 10(3): 115-19. 
https://doi.org/10.1016/j.ijsu.2012.02.006.

Adhikari B.: Alvarado Score: A Promising Tool in Diagnosis of Acute Appendicitis



JNGMC  Vol. 20   No. 2  December 2022 35

13. Ohle, R., O'Reilly, F., O'Brien, K.K. et al. The Alvarado score 
for predicting acute appendicitis: a systematic review. BMC 
Med 2011;9:139. https://doi.org/10.1186/1741-7015-9-139

14. Jalil A, Shah SA, Saaiq M, Zubair M, Riaz U, Habib Y. Alvarado 
scoring system in prediction of acute appendicitis. J Coll 
Physicians Surg Pak. 2011;21(12):753-5.

15. Van Randen A, Bipat S, Zwinderman AH, Ubbink DT, Stoker 
J, Boermeester MA. Acute appendicitis: meta-analysis of 
diagnostic performance of CT and graded compression US 
related to prevalence of disease. Radiology 2008; 249:97-
106.

16. Drinković N. Dobnaucestalost i klinickekarakteristikeakutn
ogapendicitisa [Age distribution and clinical characteristics 
in acute appendicitis]. Vojnosanit Pregl. 1991;48(2):115-9. 
Serbian. PMID: 1897169.

17. Stein GY, Rath-Wolfson L, Zeidman A, Atar E, Marcus O, 
Joubran S, Ram E. Sex differences in the epidemiology, 
seasonal variation, and trends in the management of 
patients with acute appendicitis. Langenbecks Arch Surg. 
2012; 397(7): 1087-92. doi: 10.1007/s00423-012-0958-0.

18. Murphy J. Two thousand operations for appendicitis, with 
deductions from his personal experience. Am J Med Sci 
1904; 128: 187-211.

19. Hirsch, Timothy M. MS, PA-C Acute appendicitis, Journal of 
the American Academy of Physician Assistants: 2017; 30(6): 
46-7. doi: 10.1097/01.JAA.0000516357.34621.

20. Lin CH, Chen JH, Li TC, Ho YJ, Lin WC. Children presenting at 
the emergency department with right lower quadrant pain. 
Kaohsiung J Med Sci. 2009;25(1):1-9.

21. HA, S., Hong, C., Lee, Y., et al. A. Clinical Significance of 
Fever and Leukocytosis in Diagnosis of Acute Appendicitis in 
Children Who Visit Emergency Department With Abdominal 
Pain. International Journal of Clinical Pediatrics. 2012;1:9-
18.

22. Rennie ATM, Tytherleigh MG, Theodoroupolou K, Farouk R.A 
prospective audit of 300 consecutive young women with 
anacute presentation of right iliac fossa pain. Ann R Coll Surg 
Engl 2006; 88:140-3.

23. Coleman JJ, Carr BW, Rogers T, et al. The Alvarado score 
should be used to reduce emergency department length 
of stay and radiation exposure in select patients with 
abdominal pain. J Trauma Acute Care Surg. 2018;84(6):946-
50.

24. Eyüp Murat Yılmaz, Mücahit Kapçı, Sebahattin Çelik, Berke 
Manoğlu,  Mücahit Avcil, Erkan Karacan. Should Alvarado 
and Ohmann scores be real indicators for diagnosis of 
appendicitis and severity of inflammation? Ulus Travma Acil 
Cerrahi Derg 2017;23(1):29-33.

25. Zahid Ali Memon, Saboohi Irfan, Kanwal Fatima, Mir Saud 
Iqbal, Waqas Sami. Acute appendicitis: Diagnostic accuracy 
of Alvarado scoring system. Asian Journal of Surgery 2013; 
36(4): 144-9. https://doi.org/10.1016/j.asjsur.2013.04.004.

26. C. Limpawattanasiri. Alvarado score for the acute 
appendicitis in a provincial hospital. J Med Assoc Thai 2011; 
94: 441-8. 

Adhikari B.: Alvarado Score: A Promising Tool in Diagnosis of Acute Appendicitis


