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Abstract

R introduction

The acute appendicitis is a common surgical condition that was found in the
emergency department. The rapid and accurate diagnosis will reduce complications and
costs. Therefore, the scoring systems were developed to determine the diagnostic aids.
Firstly, Lintula score is based on patients’ past medical history and physical examination.
Secondly, RIPASA score which is well-designed for the diagnosis among the Asian patients.
While, Alvarado score was evaluated and validated in numerous studies; however, it lacks

creditability among the Asian patients

[ Objectives
To study the diagnostic accuracy of Lintula, RIPASA and Alvarado scoring systems in

the diagnosis of acute appendicitis
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A Method

The Prospective Cohort Study. We analyzed the data by STATA version 15.0 from
66 adult patients who visited the Emergency department at Chonburi hospital having
right lower quadrant abdominal pain between 30" July - 31% December 2020. Lintula (=21),
RIPASA (=7.5) and Alvarado scores (=7) were compared. Then we calculated the sensitivity,

specificity, PPV, NPV and AUROC curves.

R Results

The sensitivity, specificity, PPV and NPV of Lintula score (=21) were respectively 45.7%,
75%, 80.8% and 37.5%. However, Lintula score (=17) were 80.4%, 55%, 80.4% and 55%.
RIPASA score (=7.5) were 84.8%, 45%, 78% and 56.2%. Alvarado score (=7) were 71.7%,
50%, 76.7% and 43.5%. AUROC of RIPASA, Lintula and Alvarado scores were 0.685, 0.678
and 0.656

. Conclusion
Lintula, RIPASA and ALVARADO score provide similar results for diagnosis acute
appendicitis. Followed by Lintula and Alvarado score. Lintula score (=17) sensitivity

becomes higher than Lintula score (=21).

Y Keywords
Acute appendicitis, Lintula, RIPASA and Alvarado score
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A15199 1 NsUsEusTUUALLUY Lintula kag RIPASA wag Alvarado score™” '8

) o Lintula RIPASA Alvarado
Scoring system for acute appendicitis score? score® S
Gender Male 2 1.0 -
Female - 0.5 -
Age Age < 39.9 years = 1.0 =
Age > 40 years = 0.5 =
Symptoms RLQ pain* 2 0.5 -
Migratory pain to RLQ* 4 0.5 1
Anorexia = 1.0 1
Nausea or vomiting 2 1.0 1
Duration < 48 hrs - 1.0 -
Duration > 48 hrs - 0.5 =
Signs Fever = 37.5°C° or 37.0 °C° 3 1.0 1
or 37.3 °C°
Abnormal bowel sound il - -
RLQ tenderness* il 1.0 2
Rebound tenderness 7 1.0 1
Guarding il 2.0 -
Rovsing’s sign - 2.0 -
Investigations Leukocytosis > 10,000 cells/ - 1.0 2
mm?’
Neutrophilia > 75 % - - 1
Negative urine analysis** - 1.0 -
Total 32 16.5 10

yuneme): * RLQ : Right lower quadrant
** Negative urine analysis : absence of blood, neutrophils or bacteria in urine
° Fever > 37.5°C in Lintula score
® Fever > 37.0°C in RIPASA score

“ Fever > 37.3°C* in Alvarado score
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Lintula RIPASA Alvarado
score score score

Diagnosis Management

<15 <5 <3 Lower likelihood No hospitalization

of acute appendicitis

16 - 20 6-7 4-6 Suspected Hospitalization
acute appendicitis (close in-patient

follow up)
> 21% > 7.5% > T Higher likelihood Requiring urgent
of acute appendicitis appendectomy
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. ) Julsaldfssniau LidulsaldRsdniay

MUY (S9882) 46 (69.7) 20 (30.3) P value
21y @) 38.1 (15.8) 50.4 (21.6) 0.01
LA

Y18 26 (56.2) 4 (20.0) 0.01
AN 20 (43.8) 16 (80.0)

oA

Alvarado Wag RIPASA score lums3fiade  score (M15719% 4) nudndanugnaedlagsiy

=

TsaldAssniauidoundu w1 RIPASA score 1 0.678 uagfigadail 17 il Diagnostic Odds

o

nunlansfngn 71 0.685 WAMeaEUsEUU  ratio WinAu 5.02 11 11nN91 2.52 1911 1R6n

Azluuliianuwand e alidedfynie unsgIun 21 egeditdedAynieada (P=0.03)

'
a

atf (P=0.58) (U7 2) Wiediansaun Lintula  lewdiadnuly Sewar 80.4 wazadudiniy
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1 1 1
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1

T T T T
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o
=
S

—@— ALVARADO 0.656
—&— RIPASA 0.685

—@&— LINTULA0.678
P value =0.580

AUC
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A519T 4 Sensitivity, Specificity, Positive Predictive value iLa¢ Negative predictive value

ANUTTAUALLUUYDY Lintula score

Sensitivity (%) | Specificity (%) PPV(%) NPV(%)
> 6 100 0.0 =

69.7
> 7 100 10.0 71.4 66.7
> 8 97.8 15.0 72.6 75.0
>9 97.8 25.0 75.0 83.3
> 10 97.8 30.0 76.3 85.7
> 12 87.0 35.0 75.5 53.9
> 13 84.8 45.0 78.0 56.3
> 14 82.6 50.0 79.2 55.6
> 15 80.4 50.0 78.7 52.6
> 17 80.4 55.0 80.4 55.0
> 18 69.6 55.0 78.1 44.0
> 19 65.2 65.0 81.1 44.8
> 20 47.8 65.0 75.9 35.1
> 21 a5.7 75.0 80.8 375
> 22 34.8 85.0 84.2 36.2
> 23 26.1 85.0 80.0 33.3
> 24 19.6 85.0 75.0 31.5
> 25 17.4 85.0 2.7 30.9
> 26 13.0 85.0 66.7 29.8
> 27 10.9 95.0 83.3 31.7
> 28 6.5 95.0 75.0 30.7
> 30 4.4 95.0 66.7 30.1
> 32 2.2 100 100.0 30.8
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dmsulsaldfsdnauideundulugiaeninn donsvzesungliaindnvuzveanvuiiaty
mgeinsUiaviesdesdiuunliduegid  Ussndlve fUaedifloanisaniduaiusadn

= [ A = ! Y ! ! 1 o =
Wesanilussuvazwuundaniuhas e gdssuuladendt lusslssmediednunde

A3 5 NSUTEULBUAMULINEITDY Lintula scoreyadin 17 AugafinAzwuLaInsgIY
nieillonagenazlasunissndnves Lintula (21 Azuum) RIPASA (7.5 Aziuw) Way Alvarado

score (7 AZLUY)

Sensitivity | Specificity . . Diagnostic
Score (%) (%) PPV (%) NPV (%) odds ratio P-value
Lintula 80.4 55.0 80.4 55.0 5.02 0.03°

(=17) (66.1-90.6)  (31.5-76.9)  (66.1-90.6)  (31.5-76.9)  (1.60-15.76)

Lintula a5.7 75.0 80.8 37.5 2.52
(=21) (30.9-61.0)  (50.9-91.3) (60.6-93.4) (22.7-54.2) (0.78-8.09)
RIPASA 84.8 45.0 78.0 56.2 4.55

(=7.5) (71.1-93.7)  (23.1-68.5)  (64.0-88.5)  (29.9-80.2)  (1.38-15.02)

Alvarado 1.7 50.0 76.7 43.5 2.53
(=7) (56.5-84.0)  (27.2-72.8) (61.4-88.2) (23.2-65.5) (0.85-7.52)

a: P value W3guifigu Diagnostic odds ratio Azluw Lintula 717 uaz 21

47




/\,pﬁ-/\/»—wq’ﬁmm%mﬁwigﬂl,ﬁuumﬂazmﬂima

fon1sunnuas hliaudunizuazalu
gndasaenitlusmiaded

i Lintula score 71 17 1Hugndind
wanzaufigalutoyayai Wosndeanal
wnzanazdueiosdio lunsdanses Sausn
ausngliiinn uiillefinnsanSeudiou
fugadaaziy wmsuiigieiloniagsiiay
Hulsaldfssniaudounduves Lintula score
WiInAUTIBNINATIT 21, RIPASA score Winfunse
111N 7.5 Way Alvarado score WINAUNTD
1NN 7 AFawUIdl diagnostic odds ratio
1NN uenNBNsHFRlER swaruTlER
TyiAnund fiflesdeas 2 dlewieuiu Lintula
uazAzAseray 17 fe' usiiil M13aziiige
FadlUld AasrunismAIAuRsInIeuen

(external validation) nau

—
myReibhluinungniduvedsmenuia
YaUSULAEIUY (single center) B1adldl
anusaidusunuresUszansiulsymnelng
19 wonanilgUieuresielunuidendeun
nlsameIuIagusuaIgadelsaldfssnieay
a 2 o v Y = a .
Reunau orvvilignsiatend (Bias) lunis

-3 v
udayald

et

Lintula score anansaldidnnsodlsaldis
snwauideunaulaf llsuwihiu Alvarado ua
RIPASA score sanunsatiluldfnnsesyiae
Tulssweuiaininensdrinld nsuiuge
Aoy 17 Azuuu azausornnsosdtaelda

g9qU

AnfAnssuUdsznaa _

YU UNTEANUAT 1U1IAN WarATEUATY
uaiisuynauiinesduidila frewmie

wazatuayulunnizotosdiauoun

wevselowiiu

Avinddelsiiinauseloviviudoulunisvi
Wil
g
Laidl



LONAISDINDN
1.

DeKoning EP. Acute appendicitis. In: Tintinalli
JE, editor. Tintinalli’s Emergency Medicine:
a comprehensive study guide. 9th ed. New
York: Mc Graw Hill; 2020. p. 523-7.
Chatbanchai W, Hedley AJ, Ebrahim SB,
Areemit S, Hoskyns EW, de Dombal FT. Acute
abdominal pain and appendicitis in north
east Thailand. Paediatr Perinat Epidemiol
1989;3(4):448-59.

Liang MK, Andersson RE, Jaffe BM, Berger
DM. The appendix. In: Brunicard FC, editor.
Schwartz’s Principles of Surgery. 10th ed.
New York: Mc Graw Hill; 2015. p. 1241-62.
Altomare M, Cimbanassi S, Chiara O, Salvi PF.
Acute appendicitis Update of clinical scores.
Ann Ital Chir 2019;90(2):231-7.

Saverio SD, Podda M, Simone BD, Ceresoli
M, Augustin G, Gori A, et al. Diagnosis and
treatment of acute appendicitis: 2020 update
of the WSES Jerusalem guidelines. World J
Emerg Surg 2020;15(27):e42. PMID: 32295644,
Singh DK, Prasad B, Kumar A. A comparative
study of ultrasonography and different
scoring systems in diagnosing cases of acute
appendicitis. JMSCR 2020;8(3):242-6.
Alvarado A. Diagnostic scores in acute ap-
pendicitis [Internet]. 2018 [cited 2020 April
3]. Available from:https://www.intechopen.
com/books/current-issues-in-the-diagnos-
tics-and-treatment-of-acute-appendicitis/
diagnostic-scores-in-acute-appendicitis.
Frountzas M, Stergios K, Kopsini D, Schizas D,
Kontzoglou K, Toutouzas K. Alvarado or RIPA-
SA score for diagnosis of acute appendicitis?
A meta - T analysis of randomized trials. Int
J Surg 2018;56:307-14.

49

Thai Journal of ©mergency Medicinew

10.

11.

12.

13.

14.

15.

Alhamid MA. The diagnostic accuracy of
three scoring systems in the diagnosis of
acute appendicitis. Int j multidiscip res dev
2017;4(8):249-54.

Phophrom J. The Alvarado scoring system
for diagnostic of acute appendicitis.
Sawanpracharak Medical Journal 2009;
6(3):176-85.

Chong CF, Thien A, Mackie AJ, Tin AS,
Tripathi S, Ahmad MA, et al. Evaluation of
the RIPASA score: a new scoring system for
the diagnosis of acute appendicitis. Brunei
Int Med J 2010;51:17-26.

Malik MU, Connelly TM, Awan F, Pretorius
F, Castineira CF, Faedy OE, et al. The RIPASA
score is sensitive and specific for the diagno-
sis of acute appendicitis in a western popu-
lation. Int J Colorectal Dis 2016;32(4):491-7.
Regar MK, Choudhary GS, Nogia C, Pipal DK,
Agrawal A, Harshit Srivastava. Comparison
of Alvarado and RIPASA scoring systems in
diagnosis of acute appendicitis and
correlation with intraoperative and his-
topathological findings. Int Surg J 2017;
4(5):1755-61.

Abdelrhman TM, Al Saeed MS, Badr SA,
Shaban MA, Abuduruk A, Mohamed Hatem.
Validity of RIPASA scoring system as a diag-
nostic tool of acute appendicitis in compari-
son with Alvarado scoring system in the Arab
population. Int Surg J 2018;5(6):2011-7.
Nedphokaew N. Evaluation of Alvarado
score and RIPASA score for diagnosis of ap-
pendicitis. Mahasarakham hospital journal
2018;15(3):55-64.




M\Mm%msm%mﬂm%gﬂLﬁuummzmﬁim

16. Lintula H, Kokki H, Ketunnen R, Eskelinen M.

17.

Appendicitis score for children with suspected
appendicitis. A randomized clinical trial.
Langenbecks Arch Surg 2009;394(6):999-1004.
Lintula H, Kokki H, Pulkkinen J, Ketunnen
R, Grohn O, Eskelinen M. Diagnostic score

in acute appendicitis. Validation of a diag-

50

18.

nostic score (Lintula score) for adults with
suspected appendicitis. Langenbecks Arch
Surg 2010;395(5):495-500.

Yoldas O, Karaca T, Tez M. External validation
of Lintula score in Turkish acute appendicitis

patients. Int J Surg 2012;10:25-7.



