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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

* gadnAziuuinsgIuiUlsiilonagaiiasdulsaldfdnaudoundu
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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
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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

g‘dﬁ 2ulgns (AUQ) Wsuigusewing Lintula, Alvarado wag RIPASA score
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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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Yoway 55 MNAAU (A15197 5) SWsIn1s Wisuiieuriu RIPASA uag Alvarado score i
WdinldRmasnuinldRcldfinund (negative  wudilifiemuusnsnaiy usdedves Lintula
appendectomy rate) vesusiazszuuazuuy  score @a fUrlidnludeinsianisies
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Apsonay 2 Uaz 3 MUAIRUY LﬁawméﬂasJﬁauImg”lmm%f{?&JﬁLﬂuw@q
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Lintula score @unsathunlyannsas

e

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
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