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Diagnostic Efficacy of the Alvarado Score according to Age in Acute Appendicitis

Bo-Young Oh, M.D., Kwang-Ho Kim, M.D., Ph.D., Ryung-Ah Lee, M.D., Ph.D., Soon Sup Chung, M.D., Ph.D.

Department of Surgery, Ewha Womans University School of Medicine, Seoul, Korea

Purpose: This study aims to assess the diagnostic efficacy of the Alvarado score and to determine cut-off values
of Alvarado score according to age for deciding on the options for patients with suspected appendicitis.
Methods: From October 2008 to January 2009, we prospectively reviewed 152 patients with suspected appendicitis.
The patients were classified into adults and children groups. We then determined cut-off values of the Alvarado
score by analyzing each score’s sensitivity and specificity.

Results: Of the 147 patients, 96 patients were adults and 51 were children. The mean Alvarado score for adults
and children were 6.08+1.85, and 6.69+1.43 in appendicitis and 4.32+2.02, and 4.60£1.81 in non-appendicitis,
respectively. In adults, the sensitivity of the Alvarado scores 7 or higher for appendicitis was 66.2%, and the
specificity was 67.7%. And the sensitivity of the Alvarado scores 4 or lower for non-appendicitis was 58.1%,
and the specificity was 81.5%. In children, the sensitivity of the Alvarado scores 7 or higher for appendicitis
was 80.8%, and the specificity was 68.0%. And the sensitivity of the Alvarado scores 4 or lower for
non-appendicitis was 52.0%, and the specificity was 92.3%.

Conclusion: The cut-off values for Alvarado score were not different according to age of the patient. If the Alvarado
score is 7 or higher, surgical management is recommended, and if the Alvarado score is 4 or lower, observation
without CT or US is recommended. In equivocal appendicitis as defined by the Alvarado scores 5 to 6, adjunctive
CT or US are recommended to confirm appendicitis. (J Korean Surg Soc 2010;78:100-105)
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Table 1. Alvarado scoring system

Features Score
Symptoms Migration of pain 1
Anorexia 1
Nausea/vomiting 1
Signs Tenderness in the right lower abdomen 2
Rebound tenderness 1
Elevated temperature (=37.3°C) 1
Laboratory test Leukocytosis* 2
Neutrophilic shift to the left " 1
Total score 10

*2~5 yrs: >14,500, 6~11 yrs: >13,500, =12 yrs: > 10,000, i)
~5 yrs: >552%, 6~11 yrs: >59.3%, =12 yrs: >75.2%.
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Table 2. Result of Alvarado score according to the pathologic find-

ings
Adults Children

Pathology

Number (%) Mean score Number (%) Mean score
Suppurative 39 (60.0)  6.08+2.03 21 (80.8) 6.48+1.33
Gangrenous 21 (32.3) 6.38+1.53 2 (1.7) 7.50+0.50
Perforated 5737 6.60+1.85 3 (11.5)  8.67+0.47
Total 65 (100.0) 6.22+1.88 26 (100.0) 6.81+1.41
P-value 0.755 0.03
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Normal 13 8 FA ZFE7]d9 RS 93 cut-off valueS 7817 Y
Lymphadenopathy 0 9 3l Alvarado scoreol] WhE WIZHES} Sol%, kA AI&FE, &
Diverticulitis 7 4
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Table 4. Alvarado scores of patients
Adults Children
Score
Appendicitis Non-appendicitis Total Appendicitis Non-appendicitis Total
0 0 2 2 0 0 0
1 1 0 1 0 0 0
2 3 3 6 0 4 4
3 1 6 7 0 3 3
4 7 10 17 2 9 11
5 10 0 10 3 1 4
6 7 5 12 5 5 10
7 19 4 23 7 0 7
8 12 1 13 6 3 9
9 5 0 5 3 0 3
10 0 0 0 0 0 0
Total 65 31 96 26 25 51
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Fig. 1. Frequency according to Alvarado score in adults.
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Table 5. Statistical value according to Alvarado score
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Fig. 2. Frequency according to Alvarado score in children.

Sensitivity (%)  Specificity (%) PPV* (%) NPV (%) FPT (%) FN' (%)

Adults

AS">9 77 100.0 100.0 34.1 0 923

AS=>8 262 96.8 94.4 385 32 739

AS>7 55.4 83.9 87.8 473 16.1 44.6

AS>6 66.2 67.7 81.1 48.8 323 339
Children

AS>9 115 100.0 100.0 52.1 0 88.5

AS>$ 34.6 88.0 75.0 56.4 12.0 65.4

AS>7 61.5 88.0 84.2 68.8 12.0 385

AS>6 80.8 68.0 7.4 773 320 19.2

*PPV = positive predictive value;
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