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Usefulness of a Alvarado Scoring System for the Diagnosis of
Acute Appendicitis in Children

Eun Seok Yang, M.D., Sung Kwan Yoon, M.D., Eun Young Kim, M.D., Young Il Rho, M.D.
Sang Kee Park, M.D., Yeong Bong Park, M.D. and Kyung Rye Moon, M.D.

Department of Pediatrics, College of Medicine, Chosun University, Gwangju, Korea

Purpose: Alvarado scoring system was evaluated regarding its usefulness for the early diagnosis
of acute appendicitis in adult and in reduction of the incidence of negative appendicectomies. To
evaluate the accuracy of diagnosing appendicitis using the Alvarado score in children.
Methods: Prospectively, we surveyed 122 patients (male 67, female 55) suffering from abdominal pain,
who had visited to the emergency department of Chosun University Hospital from June 2002 to May
2003. The Alvarado score has been computed from the white blood cell count, neutrophil count, body
temperature, resistance in the right lower quadrant, length of symptoms, nausea and vomiting. Each
patient was evaluated by a pediatric resident and then by a general surgeon independently.
Results: Out of 170 total children who visited to the emergency department due to abdominal pain,
122 patients were associated with appendicitis. A total of 122 patients (67 male and 55 female)
were visited to the emergency room with suspected appendicitis. From 105 operated patients, 92
(87.6%) were diagnosed acute appendicitis and erronous diagnostic rate was 12.4%, pathologically.
Mean alvarado score of appendicitis group was 5.40+1.24 whereas those of non-appendicitis group
was 3.73+1.82 (p<0.05). From 6 Alvarado score high sensitivity (86.4%) and high specificity
(80.0%) were observed. Sensitivity of ultrasonography or computed tomography was 92.5%.
Conclusion: We found that Alvarado score system is a noninvasive, safe diagnostic method, which
is simple, reliable and repeatable. Alvarado score is useful system for a first, rapid and economic
evaluation for the appendicitis in children. (Korean J Pediatr Gastroenterol Nutr 2004; 7: 1~7)
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Table 1. Alvarado Score

Score

Symptom
Migratory RLQ pain 1
Anorexia 1
Nausea & vomiting 1
Sign
Tenderness (RLQ) 2
Rebound tenderness (RLQ) 1
Elevated temperature 1
Laboratory
Leukocytosis 2
Shift to left 1

Total 10

Foz Aoz zAlgleh SHAdd 4 &
58 Fa P BB F4 FEAY A
S 9]sto] 319kEl Alvarado score(Table 1))E o] &
shol fokBe] A S, AF 9 AALAS )
A& AEsdeh S5 253hd 55 A4 o
= & 55 Adstglon Fdko] Rudt 7ol
v e AdlA 1247 sl S 4
Basiglch w2570 948 AT e
= Al3ste] 2A A AR 4 slick A o
& 3tot s &5 A3 F(Group D), AlegslA] ¢k
2 (Group I o.Z ok w55 A3 75

] R 15 F(Group Ta), 2415 -(Group Ib)
©° 2 al ZzF 49 alvarado scoreE H] L F-A¥)

Rick. w7} 9 WS} Sol £ Fesich

EAX 2= Windows SPSS 100 £A] 212l
& A£-3lo] Chi-square test, ANOVA testS o] &3}
of T4, pgho] 0.05 o]alel B4 EAI%H
qoz 2ot 9 Aoz B



gex 9|

A0 34719 KISHHIAl Alvarado Scoring System©O] A1 « 3

o} 559)olqict. T AT 10.87+4.424|9 5L A
HH 2= 34 uv|uto] 3.5%, 4~64] 13.9%, 7~94A)]
16.4%, 10~ 124] 23.0%, 13~154] 19.7%, 16A4] o]
0] 23.7% % 164 o]/do] 7k wgto} FAgH o
2 9ol glglch(Table 2).

2 & Ag oisot HE o

w4 STE7Ie] dAlE 1227 9] gholgell A
Group I 1059 0] 3L Group I+ 179 o))t} Group
Io]4] Group Tal= 927 (87.6%)0] 3 4142 12.4%
%At} Group ol A 175 o] 3% #F 5 F+E7|4
o F Zvkx| 9l rh(Table 3).

Table 2. Age and Sex Distribution

Sex
Years Total (%)
Male (%) Female (%)
<3 3 (2.5) 1 (0.8 4 (3.5)
4~6 10 8.2) 7 (5.7) 17 (13.9)
7~9 11 (9.0) 9 (7.4) 20 (16.4)
10~12 18 (14.8) 10 (8.2) 28 (23.0)
13~15 13 (10.7) 11 (9.0) 24 (19.7)
>16 12 (9.8) 17 (13.9) 29 (23.7)
Total (%) 67 (54.9) 55 (45.1) 122 (100)

Table 3. Diagnostic Accuracy in Operating Group and
Non Operating Group

Diagnostic ~ Erronous-

X . Total
group diagnostic (No)
(No.) group (No.) )
Group I*
Appendicitis 92 0 92
Non-appendicitis 0 13 13
Group II"
Appendicitis 0 1 1
Non-appendicitis 16 0 16
Total (No.) 108 14 122

*Group I: Operation, *Group [I: Non-operation

Group Iof]4] Alvarado scorex 5.29+1.300]%1 3L
Group Iol|A& 3.11£1.792 Group 1¢] Alvarado
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Fig. 1. Alvarado score in operation and non-operation
group.
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Group la: diagnostic group
Group Ib: erronous-diagnostic group

Fig. 2. Alvarado score in diagnostic and erronous—
diagnostic group.
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Table 4. Sensitivity and Specificity According to Al-
varado Score

Score Sensitivity (%) Specificity (%)
5 86.7 76.9
6 86.4 80.0
7 785 82.1
8 754 90.1
100
[ Alvarado score>6
95- [ SonoorCT 92.5%
% 907 86.4%
S 85
a
$ 80
75
70 T 1

Fig. 3. Diagnostic sensitivity according to diagnostic
tools.

5. 2t Alvarado score®d DIZIEQl EQ|E

Z+7Z+9] Alvarado score®d WA %9} Eo|2= ZH7t
57N A 86.7%, 76.9%, 6710l 4 86.4%, 80.0%, 774 0l|
A 78.5%, 82.1%, 8ol A 75.4%, 90.1% 2.2 }gko
™ Alvalrao score 67 o]4tol| 4] RIZAE S} Eo] %7}

744 A Uebykeh(Table 4).

6. HEAMSIE ZHALQ} alvarado scoreQ| ZICH

iz

lo oz

$557190] 4slo] AWF A4 F PAAY
2

S
of,
o
=
ox
rigk
g3
il
lo
R
e
>
2
au
rlo
|y
oX,
ofie
-

Table 5. Final Diagnosis at Discharge

Acute appendicitis (non-perfrated) 75
Acute appendicitis(perforated) 18
UTI 4
Ovarian pathology 1
Acute gastroenteritis 3
Mesenteric lymphadenitis 3
Non-specific abdominal pain 18
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