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Evaluation of Alvarado score and RIPASA score for diagnosis of appendicitis
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A8n1sfinen : WWunis@nwiuuy Retrospective descriptive study tnenisnuniunyszileudound
(Retrospective chart review) lufftheifitadindulsaldfssniavuazldsumsindaldadunizanidusiomaly
Tssneu1adiuss Sorinveuunu dausfudl 1 ganau n.e.2559 SeTudl 31 nangiau 1.6.2561 AvuariAlvarado
score > 7 uazRIPASA score > 7.5 ihunausilu msduinduldRsnaudsundunazianiouiisuiunans
asRTuonane3ine %miwﬁ%;&ammmﬁ Aade $oeay Sensitivity, Specificity, PPV, NPV, FP, FN, LRs,
Accuracy

wan1sAnn : flevanun 145 au Shodumendaiomeans = 1.27:1 01gade 35.86 + 20.45(SD] U
NAILATIEINNSEDANUIN Alvarado score ﬁﬁﬁ'ﬁgmﬁmﬁ 7 A1 Sensitivity Sowag 90.1, Specificity Sovag 28.6
wagPPV, NPV, FP, FN $98ay 92.19, 23.53, 71.4, 9.9 muau (LR+) 1.26, (LR-) 0.35, Accuracy Sewag 84.14,
Negative appendectomy rate3ogay 7.8, Perforation rate Sowag 19.5, AUC 0.585 (95% CI = 0.407-0.762)
LALRIPASA score ﬁﬁﬁmﬁmﬁ 7.5 A1 Sensitivity $98ay 100, Specificity 5ovag 0, PPV Soway 90.34, FP
Seeay 100, FN Sovay 0, (LR+) 1.0, Accuracy Seeay 90.34, Negative appendectomy rate Sovay 9.7, Perfora-
tion rate 5oway 18.6, AUC 0.691 (95% CI = 0.556-0.825) wazlulanunsaman NPV,(LR)a Lﬁaamﬂlﬁﬁﬁﬂwﬁﬁ
A1 RIPASA score < 7.5 agnilsfinunisfinuninuageadavesezuuuiifisnaruuiugunniian (The optimal
cut-off threshold score from ROC) #ie Aawuwd 10.75 wuen Sensitivity Soeay 93.1, Specificity Souaz 28.6
wag PPV, NPV, FP, FN, Wiy 92.42, 69.23, 71.4, 6.9 uag (LR+) 1.30, (LR-) 0.24, Accuracy Sewaz 86.89
LlagNegative appendectomy rate Sowag 7.6, Perforation rate $98ay 20.5

aqU : midadelsaldssniaudeundusng RIPASA score 7iA19adn 7.5 wusn Sensitivity Wwag Accuracy
funnninAlvarado score usiliianinn Rule inlsaldRsdniauldiae Weiasurgadelu RIPASA score iur1qn
dafl 10.75 wudn fenuannsalunis Rule out wa Rule in TsAldRssniauldlndiAsstunisussiiu Alvarado
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ABSTRACT

Background : Acute appendicitis is the most common surgical abdominal emergency. An early
diagnosis and prompt operation can reduce an unacceptable complication. This present study aims to
evaluate the usefulness of Alvarado score and RIPASA score for diagnosis of appendicitis.

Methods : This is a retrospective descriptive study. Charts were reviewed of all patients who
underwent appendectomy for presumed acute appendicitis over a 13 month period at Sirindhorn
Hospital, Khon Kaen province between October 2016 and July 2018. Alvarado score with 7 as the optimal
cutoff value. RIPASA score with 7.5 as the optimal cutoff value. Diagnosis was confirmed by histopathological
examination. Sensitivity, Specificity, PPV, NPV, FP, FN, LRs, and Accuracy were calculated.

Results : Of 145 patients undergoing appendectomy (mean age 35.86 + 20.45[SD] years), with a female
to male ratio 1.27:1. Alvarado score with 7 as the optimal cutoff value: Sensitivity, Specificity were 90.1%,
28.6%. PPV, NPV, FP, FN were 92.19%, 23.53%, 71.4 %, 9.9%. (LR+) 1.26, (LR-) 0.35, Accuracy was 84.14%,
Negative appendectomy rate was 7.8%, Perforation rate was 19.5%, the AUC was 0.585 (95% Cl = 0.407-
0.762). RIPASA score with 7.5 as the optimal cutoff value: Sensitivity, Specificity were 100%, 0%. PPV 90.34,
FP and FN were 100 % and 0 %. (LR+) 1.0, Accuracy was 84.14%, Negative appendectomy rate was 9.7%,
Perforation rate was 18.6%, the AUC was 0.691 (95% Cl| = 0.556-0.825). For NPV and (LR-), we can’t
evaluate due to none of patients has RIPASA score < 7.5. This study, we found the better optimal cut-off
threshold score from ROC for RIPASA score is at 10.75. At this new value, will give sensitivity 93.1 %,
specificity 28.6 %. PPV, NPV, FP, FN were 92.42%, 69.23%, 71.4%, 6.9%. (LR+) 1.30, (LR-) 0.24, Accuracy
86.89% and Negative appendectomy rate 7.6%, Perforation rate 20.5%

Conclusion : RIPASA score with 7.5 as the optimal cutoff value has more sensitivity and accuracy
than Alvarado score, but could not rule in patients for appendicitis. We found a new optimal cutoff
value for RIPASA score, at 10.75 could rule out and rule in patients for appendicitis equally as Alvarado
score. Nevertheless, RIPASA score with 10.75 as cutoff value could be safely used by general practitioners
in deciding whether to refer a patient to hospital and could be as a decision rule for admission/

observation as Alvarado score.

Keywords : Appendicitis, Alvarado score, RIPASA score, diagnosis
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1319 1 The Alvarado score

Symptoms Score
Migration RIF pain 1
Anorexia 1
Nausea/ Vomiting 1
Signs

Tenderness: right iliac fossa 2
Rebound tenderness RIF 1
Elevated temperature 1
Laboratory

Leukocytosis 2
Shift to the left of neutrophils 1
Total score 10

WUIIAZWUY > 7 e Sensitivitiyﬁgja LarAZLUY
< 6 ldwunmzldRwan uansliidiuin Alvarado score
ansaiurldldegsasnsudmsuwmeilulunis
snauladeiofUiganyurusnddlsmeuna’ dnnsly
YU NTNABUATAUNUYN TNTITANYITIBIIUAT
Sensitivity 53-88% wag Specificity 75-809% ' *¢ Tu
Useinalnenumn Sensitivity 92.21%4, 92%"
wazSpecificity 57.14%", 71.6%" UagUuiin1si
walulaguiyaslun1sidads 1wy dansig1iue

A1IMIADNYLTIABUN RS > 11 14 1518
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&R niautsmdanindn (Negative appendectomy)
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a8149l5An1u Alvarado score ANANAUTUIIN
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Andu N1sUseiliuwuuIuiiSendn RIPASA score” %

insUszIdy 14 fuus” 22 (e 2)
71319 2 RIPASA score
ltems Score
Patient’s Demographic
Female 0.5
Male 1.0
Age < 40 1.0
Age > 40 0.5
Symptoms
RIF pain 0.5
Pain migration to RIF 0.5
Anorexia 1.0
Nausea &Vomiting 1.0
Duration of symptoms < 48 hrs. 1.0
Duration of symptoms > 48 hrs. 0.5
Signs
RIF tenderness 1.0
Guarding 2.0
Rebound tenderness 1.0
Rovsing’s sign 2.0
Fever > 37°c, < 39°c 1.0
Investigations
Raised WCC 1.0
Negative urinalysis 1.0

Additional Scores

Foreign NRIC 1.0
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laggadnveInziuunilAIALlugUINgn
(The optimal cut-off threshold score from ROC) A

%2 avfivanegnisAnwInUI RIPASA

AAZLUUT > 7.5
score §fn Sensitivity, Specificity, Diagnostic
P ] 4 o > a

accuracy 9131nn31 Alvarado score Wathunlgusgiiiu
Tudsgannsniviedy” =

Tsmmeuadsuss Jminveunnu iulsmenuna
Audiall Jagtuhuihiisesiunisdwiedudaenssu
nlsangruragusunlaulivesdininveunny
Falsaldfadniaunuindungulsaiifivsuaminiian
MnsidauInign uaziinissudeteainlsimeuia
vy welsuldvesdminvouwnu uusuaunniigs
VY v = o =1 a
Qaﬁ]ﬂﬂﬂaﬂ%mﬂﬁﬂﬂmﬂi%L@J‘uma%d Alvarado score

wag RIPASA score Tlunsifiadelsaldnadniay

WBanliun1side

nsene3seidunsinwuuy Retrospective
descriptive study ¥A1sNUNIUNTIZITEUGDUNAT
(Retrospective chart review) ﬂﬁjmﬂismﬂiﬁﬁﬂw%ﬁu
Fthevnnaueny nnmea Aunsheeimsinviestiossiy
¥ warlimsAdaduinthilseldfdnaunas léFuns
KdnldAdunrgniduimualulsamne uadiuss
Faminveunnu semineudl 1 ganes we. 2559 fatu
31 NINYIAL W.A.2561 I1UIU 145 AL LNUINNITUEN
nauEUee8n1nlATINg (Exclusion Criteria) lau
FhePideyatuiinnvsuidoulinsudu nsfnw
Weilldrumsinsananauznssumstsesssnis
Weluuywd drdnauasisuguiminveunnu
neENsNansIsEY wazlasuaueyesizilunisiiu
foya Tawilieuinvangsaenislsmeua
FHuss fwrinveuwriu maiururideyalduuaeuny
yilaUaneUn (Close- ended Questionnaire) Usenau
e Toyaneinuuszynsmans (Demographic data)
Town L 918, N3UsEily Alvarado score uag
RIPASA scorelumsifladelsaldfsdniay (s 1, 2)
fanudu ldun nan1snsratuiifenianensine

(Pathology) segLIaINIsUBUTNY IV Udelu
T5amenua AvuaAn Alvarado score > 7 LagRIPASA
score > 7.5 Junaselunssnauindulsaldmsnay
deundunasiiAinzLyuaesUTsufisuy
NANSATIITULE DM INENTINEN

feyatmunazgninaUssnanafenouiianes
TUsunsudndagudmiunside nsesideyaiinly
LANUAIAILE ALads Souaz AT teyanneadia
nIANSensitivity, Specificity, Positive predictive
value (PPV), Negative predictive value (NPV), False
positive (FP), False negative (FN), Likelihood ratios
(LR+, LR-), Accuracy wazihluasradu Receiver
Operator Characteristic (ROC) Curve

NaN1SANEN

Q’{JaaﬁLsﬁwﬁamﬂﬂiﬁﬂwﬂuﬂ%ﬁdﬁmu 145 Ay
Pey5EMINe 7-78 U 9nglade 35.86 + 20.45 [SD]
U 1 Jumeavne Sepag 44.1 (n=64) ineme So8az 55.9
(N=81) BNTNEIUNANYIRDNAYE = 1.27:1 T288LIAN
ya301M1sUIATBItouNddlsime g <48 F3lus wu
Sowaz 86.2 (125 Au) fuslunisuszidiu Alvarado
score LagRIPASA score ﬁwummﬁqm Saway 100 A
Tender RIF (Tender Right Iliac fossa), Rebound
pain RIF (Rebound pain Right Iliac Fossa) hay
Guarding fuUssuSesmudsunumnludes il
Ao Leukocytosis Sovay 88.3 (128 AU), Anorexia Son
az 78.6 (114 Aw), Migration RIF pain Sovay 77.2 (122
Aw), Elevation of temperature Saeay 73.8 (107 Au),
Shift to the left of neutrophils Saeay 73.8 (107 Aw),
Nausea/ Vomiting 5owaz 56.6 (82 Au), Negative
urinalysis Segaz 33.1 (48AU) WazRovsing’s sign
Fouazr 26.9 (39A1)

ransIRtuEomaneSIneduldRsniausoua
90.3 (131 Au) wuadu Acute appendicitisSeeas 67.6
(98 Aw), Gangrenous appendicitisioeay 4.1 (6 AU),
Ruptured appendicitis $oag 18.6 (27 Aw), luladu



TsnldRssniaundsniseingn (Negative appendectomy)
$ewaz 9.7 (14 Au) Inewuldu Lymphoid Hyperplasia
Sovay 7.6 (11 Aw), Ruptured ovarian cyst Jowaz 0.7
(1 AY), Mature cystic teratoma Sp8a¥0.7 (1 AW),
Hemorrhagic corpus luteal cyst Soeaz 0.7 (1 Au)
AnadsvesszarIansuauinwlulsmenuiae
4.87 + 2.94 ¥u (ouflan 23y, 1nilan 27 Ju) uazlsl
WumiL?m%‘im‘uaw:Jﬂaaiﬁaﬂé’ﬂLauiuﬂﬂiﬁﬂmﬁ
Alvarado score fifnpziuaie 8.37+1.53 [SD]
(ﬂzLLuuﬁwﬁqmﬁa 3, qqﬁqmﬁa 10) ﬁﬁhf\gmé]’mwhﬁu 7
WUA Sensitivity $oeaz 90.1, Specificity $o8ay 28.6
LagAIPPY, NPV, FP, FN Seuay 92.19, 23.53, 71.4,
9.9 MUAINU (11579 3) waw(LR+) 1.26, (LR-) 0.35,
Accuracy Sovay 84.14, Negative appendectomy
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rate5e8ay 7.8, Perforation rate Saway 19.5 11
a519.0u Receiver-Operator Characteristics (ROC)
Curve ﬁ'&gﬂmwﬁ 1 WUl Area under the curve
(AUQ) Wity 0.585 (95% Cl = 0.407-0.762)

RIPASA score fiFnAziuulady 12.93+1.66 [SD]
(ﬂ%LLuuﬁi’]ﬁEj@ﬁa 8.5, qqﬁqﬂﬁa 17) ﬁﬂ'wmﬁm
WiINAU7.5 wum1Sensitivity Seuaz 100, Specificity
Seway 0, PPV Saway 90.34, FP Saway 100, FN
Saway 0, (LR+) 1.0, Accuracy Saway 90.34, Negative
appendectomy rate $ag/ay 9.7 (14 aw), Perforation
rate Sowaz 18.6 (27 Aw) wazlianunsamAINPY uay
(LR iilesannlaiiiiftaedifianaziuy RIPASA score
< 7.5 1509 3)

M15719 3 WAT¥NING Alvarado score kag RIPASA score nURATULLaNIaNg5INe

Alvarado score * Histopathology Crosstabulation

Histopathology Total
Positive Negative
Alvarado score >7 Count 118 10 128
% within Histopathology ~ 90.10% 71.40% 88.30%
<7 Count 13 4 17
% within Histopathology  9.90% 28.60% 11.70%
Total Count 131 14 145
% within Histopathology ~ 100.00% 100.00% 100.00%
RIPASA score * Histopathology Crosstabulation
Histopathology Total
Positive Negative
RIPASA score > 7.5 Count 131 14 145
% within Histopathology ~ 100.00% 100.00% 100.00%
Total Count 131 14 145
% within Histopathology ~ 100.00% 100.00% 100.00%
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ndeyatmnadradu ROC Curve Aegunw i1 (95% CI = 0.556-0.825)

WUl Area under the curve (AUC) winfu 0.691

ROC Curve

Source of the
Curve

. = Alvarado score

~—RIPASA score

__Reference
Line

Sensitivity

T T T
00 02 04 08 08 10

1 - Specificity

Diagonal segments are produced by ties
g‘llmwﬁ 1 ROC Curve for the performance of the Alvarado score and RIPASA score

31nUoyarad RIPASA score 1kianansaean NPV
way (LR 161 iflosannlifiguaensiAiazuuy RIPASA

28.6 wag PPV, NPV, FP, FN, iU 92.42, 69.23, 71.4,
6.9 uag (LR+) 1.30, (LR-) 0.24, Accuracy 3988 86.89,

score < 7.5 3LAVINNTIATILINIAIIAAAVDIAL MUY
AfA1Auwsiugniign (The optimal cut-off
threshold score from ROC) #e AAzwuudl 10.75
WUIIHAN Sensitivity S8y 93.1, Specificity o8y

Negative appendectomy rate Sovay 7.6, Perforation
rate Youar 20.5 lagnINAeIN1IAAABUNLAN
Specificity MiunnTuazden Sensitivity Nianas #3519 4
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Coordinates of the Curve
Test Result Variable(s): RIPASA score

Positive if Greater Than or Equal To® Sensitivity 1 - Specificity
7.5 1 1
8.75 0.985 1
9.25 0.977 0.929
9.75 0.969 0.857
10.25 0.962 0.857
10.75 0.931 0.714
11.25 0.87 0.571
11.75 0.817 0.571
12.25 0.702 0.571
12.75 0.588 0.357
13.25 0.412 0.214
13.75 0.313 0

anUsena
TsaldRssnaudsundudulsansfasnssutos
viosfiFaansmssndndnuluanzeniduiinuldves
itesuuasmsidafiatdwalfinnaunsndou
na1gagnnaLn® >0 B Jagduiinisuseiu
faelunidedelsaldfsniaunats™s nisuszidiud

29,12, 13,16, 17 &

Lﬁuﬁﬁwmﬂﬁqw e Alvarado score ER

gnAnduuluUssinangTuan IvarenisAnwidsuen

fetednnalaiunlgludssannswaunivendie® 2 %

poanlaiinsusediuwuulvsiiBanin RIPASA score” %%
WUI1 RIPASA score #iAn Sensitivity, Specificity,
Diagnostic accuracy ifin31 Alvarado score ot
nliszdiululssrnsviviede” > *lagldndnues
ATLULTIA1 7.59, 24

dleldieaeuuu Alvarado score = 7 1Bunausily
nsatadenuen Sensitivity $98ay 90.1, Specificity
Sovay 28.6, ATPPV, NPV, FP, FN Sovay 92.19, 23.53,
71.4, 9.9 uaz(LR+) 1.26, (LR-) 0.35, Accuracy Seeay

84.14, Negative appendectomy rate Savay 7.8,
Perforation rate Sag/ay 19.5 ay AUC 0.585 n1s@nel

1”2 wyu31 nnsAEnwIvee N N

AOUNTNUBY Chong et a
et al.” wuin Sensitivity, Specificity, PPV, NPV g1
Sowaz 58.9, 85.7, 97.3, 19.1 uag AUC 0.849 a1y
a9y

RIPASA score ﬁgmﬁm‘ﬁ' 7.5WUAN Sensitivity Seuag
100, Specificity Sasay 0, PPV Soway 90.34, FP
Sovay 100, Accuracy Sovay 90.34, Negative
appendectomy rate Sowaz 9.7, AUC 0.691 n1sAn®

> % wud1 Seeay

neunu1909 Chong et a
98.02,81.32,91.83,85.34,97.37 ANUa9U Sensitivity,
Specificity, Accuracy, PPV, NPV i1 Soway 98.02,
81.32,91.83, 85.34, 97.37 MUAIAU LazN1SANYIUDY
N N et al.”” wu31 Sensitivity, Specificity, PPV, NPV
fiAnsovaz 96.2, 90.5, 98.9, 73.1 warAUC 0.982 a1
a19u

gnnsane Bl Alvarado score way RIPASA
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score 1MUSBUTIBURY WUTY RIPASA score Aifnqniin
7.5 §ifn Sensitivity, Accuracy wazen AUC fisnnnii
Alvarado score usiilein Specificity itjosuin i
Jovaz 0 WazNU False positive 11nH9508az 100 U
UBN1 RIPASA score flgada 7.5 anansatfudiil Rule
outld wilslanansa Rule inlsaldRsdnauls TEREEN
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"Lﬁmagméfmﬁ 10.75 WUI1 Sensitivity Souay 93.1,
Specificity 5o8ag 28.6 WazPPV, NPV, FP, FN, iy
92.42, 69.23, 71.4, 6.9 wag(LR+) 1.30, (LR-) 0.24,
Accuracy Sovay 86.89, Negative appendectomy
rate Soeay 7.6, Perforation rate Somay 20.5 GTfﬂ
ANUIOAUINNAVNIERR N ATAENUIN TR
VaEBATiATy TngaswudiRIPASA scoreﬁﬁ’]@mﬁm
10.75 3l Sensitivity, Specificity, PPV, FP, FN, LR+,
LR-, Accuracy Smﬂz&Negative appendectomy
ratelazPerforation ratelndiAssdun1sussiiu
Alvarado score ﬁﬁ’]ﬁ;ﬂm‘“ﬂ 7

Jewlawalaa1 minUSeuifisunisuseiiu
Alvarado score ﬁf\;m(?f@ 7 AU RIPASA score ﬁ@ﬂ@“ﬂ
7.5 WU RIPASA score &l Sensitivity 7ian31 il
411150 Rule inlsald@sdniauldias Jasngan
Alvarado score fiffnafithminlunis Rule in 16t
uaziilaUsurn9ndin RIPASA score LU 10.75 Wui
RIPASA scorefiingadin 10.75 fiannuannsalunis
Rule out wa Rule in TspldRssniaulglndifisiunis
Uselilu Alvarado score ﬁﬁﬂﬁmﬁm 7

asUnansinu meidedelsnldRsniaudeundy
8 RIPASA score ﬁﬁmﬂé}’m 7.5 Wum" Sensitivity way
Accuracy finnnihAlvarado score wiliianinsa Rule
inlseléRssnialdian ewdsumanadialu RIPASA score
Hurngedadl 10.75 wuh famanansalunis Rule out
war Rule in lsaldRssnaulalndifssiunsusediu
Alvarado score wavaunsatuldidunusilunig
fnsanugtnelsaldnsniaulEnululsmetuals
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