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ORIGINAL ARTICLE

COMPARISON OF ALVARADO SCORE AND ROPASA SCORES IN THE DIAGNOSIS OF ACUTE APPENDICITIS
IN THE EMERGENCY DEPARTMENT

(" COMPARISON OF ALVARADO SCORE AND RIPASA SCORE IN THE )
DIAGNOSIS OF ACUTE APPENDICITIS IN THE EMERGENCY DEPARTMENT

o e

ABSTRACT

BACKGROUND: The Alvarado and RIPASA scores have been shown to have significantly different

sensitivity, specificity, and accuracy when used to diagnose acute appendicitis. Complications can
be avoided with an accurate diagnosis and prompt appendectomy.

OBJECTIVE: To compare the sensitivity, specificity, and accuracy of the Alvarado score and the

RIPASA score in the diagnosis of acute appendicitis in the emergency room.

METHODS: This was a diagnostic accuracy research applying prospective design in patients with

lower right abdominal pain and suspected appendicitis in the emergency department of
Chiangkham Hospital, Phayao Province between September 1, 2022, and December 31, 2022.The
accuracy of the Alvarado score was compared to the RIPASA score by determining the sensitivity,
specificity, accuracy, and area under the curve (AUC). The level of statistical significance was set at
0.05.

RESULTS: Of the 119 patients with lower right abdominal pain and appendectomy, 90 cases

were diagnosed as acute appendicitis and their mean age was 43.77 years with similar gender
distribution. The mean Alvarado and RIPASA scores were 8 and 10.5, respectively. The Alvarado
and RIPASA scores among patients with acute appendicitis were statistically higher than those
without the disease (p=0.031). Based on the ROC curve, the RIPASA score at the cut-off point > 7.5
was 90% sensitive, 89.66% specific, and 89.92% accurate with AUC=0.93 (95%C|=0.88-0.98). On the
other hand, the Alvarado score at > 7 had 82.22% sensitivity, 79.31% specificity, 81.50% accuracy,
and AUC was 0.86 (95% CI=0.79-0.94).

CONCLUSIONS AND RECOMMENDATIONS: The RIPASA score was more sensitive and

accurate in diagnosing acute appendicitis than the Alvarado score, therefore should be used as a

criterion for referral and admission to the hospital.

\KEYWORDS: alvarado score, RIPASA score, acute appendicitis J
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Scoring system for acute appendicitis Alvarado score RIPASA score
Sex Female - 0.5
Male - 1
Age Age < 40 - 1
Age > 40 - 0.5
Symptoms Anorexia 1 1
Nausea/ vomiting 1 1
Migration of pain at right iliac fossa 1 0.5
Right iliac fossa pain - 0.5
Duration of symptoms < 48 hrs. - 1
Duration of symptoms > 48 hrs. - 0.5
Signs Body Temperature > 37.0° C,<39.0°C° or 1 1
>37.3° C°
Tenderness in the RLQ 2 1
Rebound tenderness in the RLQ 1
Guarding - 2
Rovsing’ s sign - 2
Investigations Leukocytosis (WBC >10000 celVmm?) 2 1
Neutrophil >75 % 1 -
Negative Urinalysis - 1
Additional scores Foreign national registration identity card - 1
Total 10 17.5

RLQ; Right lower quadrant,
a ; Body Temperature > 37.00C,<39.00 C in RIPASA scores
b ;Temperature > 37.30C in Alvarado score
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Wisuieunguilulsaldfsdnaudeunduiunguladdulsaldfednaudeundunuanis
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ulsaldfdnay  lddulsaldnesnaun =

dnwazinluvasdszns (n =90) 29) p-value®
n oAz n oAz
oy (VP 43.77 + 18.09 41.90 + 20.24 0.639
e 40 44.44 7 24.14 0.084
WA 50 55.56 22 75.86
TsAUszd167° 24 26.67 8 27.59 1.000
Fuefldsunisdsinanain swdu Refer) a8 53.33 12 41.38 0.365
Foreign national registration 1D 7 7.78 1 3.45 0.701
Symptoms
Migration of pain at right iliac fossa® 71 78.89 11 37.93 <0.001
Anorexia® ar 52.22 10 34.48 0.147
Nausea Vomitingd a8 53.33 17 58.62 0.777
RLQ pain® 90 100.00 25 86.21 1.000
Duration<=48hr" 65 72.22 20 68.97 0.919
Signs
Fever 49 54.44 10 34.48 0.098
RLQ tenderness® 88 97.78 29 100.00 1.000
Rebound tenderness® 70 77.78 9 31.03 <0.001
Guarding® 58 64.44 6 20.69 <0.001
Rovsing’s sign® 72 80.00 1 3.45 <0.001
Laboratory
Leukocytosis (WBC >10000)° 82 91.11 18 62.07 0.001
Neutrophil >75%"° 72 80.00 14 48.28 0.002
Negative Urinalysisd 61 67.78 11 37.93 0.008
Management
Observe’ 6 6.67 26 89.66 <0.001
CT abdomen/Us’ 17 18.89 8 27.59 0.461
Length of stay” 3(2,4) 2(2,3) <0.001
Alvarado score® 8(7,9) 6 (5, 6) <0.001
RIPASA score” 10.50 (9, 12) 65,7 <0.001

CT: computerized tomography, RLQ: Right lower quadrant, US: ultrasound
? Significant at level 0.05,

® Mean xstandard deviation lag3ias1zsiag Student’s t test

¢ Median (interquartile) IneAiAs1e7@a8 Mann Whitney U test

9 Number (%) TngAnsngsisneg Chi-square test

© Number (%) TngAias1z¥eae Fisher’s exact test

glowssudioudnnzuuuanits 2 wdedle 7 Amennsaiuan Amennsalau Adamdndinsandy
AfAALLIY Alvarado score> 7 AZUWUY Lag RIPASA VDINAUIN UAEANUYNADINNNTT Alvarado score Ui
score > 7.5 Azl FUNANSAs1vNauiiomanens fiasnsdrufiasezduvemaauiiosnin Alvarado
INyINUIN RIPASA score A1l AuT Iy score (13471 5)
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(STVN 4 Alvarado score wag RIPASA score WgUEUHaN1SATIaNauiionieanensinen (N=119)

HANTIIN1INE13IMenvasldRe(Appendix histopathology)

score Positive Negative Total
n Souaz n Souaz n Souaz
27 74 82.22 6 20.69 80 67.23
Alvarado score <7 16 17.78 23 79.31 39 32.77
Total 90 100.00 29 100.00 119 100.00
=275 81 90.00 3 10.34 84 70.59
RIPASA score <75 9 10.00 26 89.66 35 29.41
Total 90 100.00 29 100.00 119 100.00

(1S1VN 5 Wisuiguyszansnimasesdielnenivungadinaziuy Alvarado score > 7 AgkUU AU

RIPASA score> 7.5 Agluu

Diagnostic index Alvarado scorez 7 RIPASA scorez= 7.5

Sensitivity 82.22% 90.00%
Specificity 79.31% 89.66%
PPV 92.50% 96.43%
NPV 58.97% 74.29%
LR+ 3.97 8.70

LR- 0.22 0.11

Accuracy 81.51% 89.92%

PPV: positive predictive value, NPV: negative predictive value, LR+: positive likelihood ratio, LR-: negative likelihood ratio

nan1sWSsusuiuildnsin ROC 84
321719 RIPASA score thag Alvarado score
(15799 6 ) uaz Awdt 2 wudn Auildns
ROC ¥ 849 RIPASA score tv1 1A U 0.93 (95%
C1=0.88-0.98) ilAnunnIniuiildnsan ROC
999 Alvarado score 391U 0.86 (95% CI
=0.79-0.94) o190 dud Ay N19adf (p =
0.031)

0.50 0.75
L L

Sensitivity

0.25
L

0.00

o L

T T T T T
.00 0.25 0.50 0.75 1.00
1-Specificity

—=@— Alvarado ROC area: 0.8638 —@— RIPASA ROC area: 0.931

NIWNA 2 ROC Curve 983 Alvarado score
Lay RIPASA score
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(NSIVA 6 wWisuiieuituitldngn (AUC value) 52wine Alvarado score wag RIPASA score

Score AUC value 95% CI p-value
Alvarado 0.86 0.79-0.94 0.031
RIPASA 0.93 0.88-0.98

AUC: area under curve, Cl: Confidence interval
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nsAndldanwUisuidiouniosied
T4lun15399581saldnssniauidoundulu
W09 NAUTEN I Alvarado score kg RIPASA
score Wu31 RIPASA score Hanuly Anusmnzuay
ANUYNABININATT Alvarado score Loy RIPASA
score> 7.5 1Al AnudmIzuazANgNAes
WINAUSpEaE 90.00, 89.66 kay 89.92 MIUATNU
Tuvadzdi Alvarado score > 7 Simnalla musmng
LarAUgNABNIAUTeaY 82.22, 79.31 UaY
81.50 MUY

MsAnetnuIn RIPASA score Wurdesilo
Fmnzaufivziluldlun S dadelsaldRssnay
Weunduluiegniduelsang1uiatie e
Hoswnnisddadelsaldfednaudoundud
QﬂﬁaaLLaziamLéaﬁu A Aguinlunig
A1sUNNSenanassnIs RN ST e U
m%mﬁmﬁuiuﬁﬂwlﬁ Wy azldfuan s
Anflnues uenaindaiuisaanarldsioues
159NEIVIAIUNITAINTIALBNBLTTIADUNUADSUTD
Sanswnudiiuiulaelisndy fafuniely
svpzinan 10U wdlainswmunniesiionld
syuuATILLT WA o 98 Tnousardaiiaong
gndeslunisidedelsaldfssniauunnsinei
Tug295euznan 2304 e deanidsad vafv
Usea N3 A1mues Alvarado score AU RIPASA score
IMgNUI1 RIPASA score finnulignnnin Alvarado
score (Aula¥esag 94.00 WIsUWBUAU 69.00) U
AAMUTUNEUNIN (AT UNIETDYaE 55.00
Wasuiieuiu 77.00) %G sdenndastiunansinend
WU RIPASA score inulaannnia Alvarado score

(50882100.00 LUSHUNEUAY 65.20) UWATIAUANNE
Uounin Geeay 7.00 WisuwWigunu 100.00)"
ot1alsAnlunatenisnwinuin e 233 4
UszanSnmi Tnddeeiu™ luvassiiviansine
nsiSeuisunanoadesiiesiuiu wu
Alvarado score, Tzanakis score tha ¢ RIPASA
score WU71 RIPASA score Lﬁua%‘ﬁaﬁqﬂumi
30adelsaldRednaudoundunsiziinaul
WAZANYNABININNTEN 2 T8 NaanNn1sAn)
nane 9 U8 WUIUTEANSAINURILAAZ 5]
ArnUsiunazunna1eiy iesainlunday
n1sfinwrenafifauusvate q ydafivhunldly
MsANYIANA1SAY 1TU e 91y LTeYR 913
vaalsa [Wuduy

maﬁ]’mmiﬁﬂmﬁwudw RIPASA score &
al11nA97 Alvarado score Fedanndasfiu
ns@nwlugfassnilng *inudn RIPASA score
Hmuliunnnin Alvarado score Tagnuin RIPASA
score flgafaAzULY > 7.5 Az aih Jevay
90.00, AUT NN SDEAY 89.66, ATWYINTAIUIN
Spuay 96.43, ANWEINTAIAU Seuay 74.29,
A1ems1diufinasaziiuvesnauan 870,
Adnsrdruiinisasuvesnaan 0.11 uaz
AIUYNABISOEAY 89.92 F11nn11 Alvarado
score IgafiaAzILY > 7 Aziuy a8 dlsfinamy
Younndne Ao Msdnwilugvisyelnefinuin
RIPASA score > 7.5 #A1u910M1g So8ag 0.00
ﬁﬁﬁlﬁ@ﬂﬁﬂﬂﬂa:u@f’;’e]‘ej’]w]ﬂi’]‘&ﬂumi%mﬂ’]ﬁﬂﬂﬁ’n
flA1AzLL RIPASA score 71g9nd1 75 aeslsfinna
dlossuifisuiunisAneilusnsussme azwui
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9UIUDNI1 RIPASA score > 7.5 AZLUL U
Tunisdanseslsaldfesniauld (Rule in) waz
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Fatfu RIPASA score fimnailauazannugnies
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