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Abstract

Introduction: Acute Appendicitis is quite commonly encountered in surgical emergencies and if diagnosed and
managed early, it improves the outcome of the patient. Hence, various clinical scoring systems have been
designed to aid diagnosis.

Aim & Objective: The present study was carried out to compare the sensitivity, specificity, positive predictive
value, negative predictive value, and diagnostic accuracy of RIPASA score & Modified Alvarado Score.
Material & Methods: This prospective study was conducted after approval from the institutional ethical
committee and informed consent of the patient. The study included 90 patients presented in the surgery
department of Rajindra Hospital, Patiala from October 2022 to August 2024 with a suspected diagnosis of acute
appendicitis.

Result: RIPASA score had a Sensitivity of 89.33%, Specificity of 86.66%, Positive Predictive Value 97.10%,
Negative Predictive Value of 61.9% and Diagnostic Accuracy of 88.88% whereas Modified Alvarado score had
a Sensitivity of 74.66%, Specificity of 66.66%, Positive Predictive Value 91.80%, Negative Predictive Value of
34.48% and Diagnostic Accuracy of 73.33%.

Conclusion: The results of the RIPASA scoring system, in comparison to Modified Alvarado Scoring System in
terms of Sensitivity, Specificity, PPV, NPV, and Diagnostic accuracy were better in our study. So, the RIPASA
score is a better diagnostic tool for the diagnosis of Acute Appendicitis.
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Introduction

Acute appendicitis is one of the common causes of
acute abdomen worldwide with a lifetime risk of
presenting with it of 8.6% in men and 6.7% in
women. [1] Having understood the importance of
early and right diagnosis and having understood
that clinical evaluation provides the best and most
accurate diagnostic modality for appendicitis, many
clinical scoring systems have been developed over
the years. [2]

The most commonly used scoring system
worldwide is the Modified Alvarado scoring
system (MASS), based on 6 clinical parameters and
1 laboratory measurement (i.e., migratory pain
right iliac fossa, nausea/vomiting, anorexia,
localized  tenderness, rebound  tenderness,
temperature elevation & leucocytosis).

A score <5 indicates unlikely possibility, 5-6
indicates low probability & 7-9 indicates high
probability. [3] The Raja Isteri Pengiran Anak
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Saleha appendicitis (RIPASA) score, developed in
2010 by Department of Surgery, Raja Isteri
Pengiran Anak Saleha Hospital, Brunei Darussalam
has been found to have significantly higher
sensitivity, specificity, and diagnostic accuracy
compared to MASS. It is based on additional
clinical and personal parameters than those
included in the MASS (i.e., age, gender, duration of
symptoms, guarding, Rovsing’s sign, negative
urinalysis & Foreign National Registration Identity
Card).

A score <5 indicates unlikely possibility, 5-7
indicates low probability, 7.5-12 indicates high
probability, and >12 indicates definitive
appendicitis. [4]

Hence, the present study was carried out to
compare the sensitivity, specificity, positive
predictive value, negative predictive value, and
diagnostic accuracy of MASS and RIPASA scores.
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Material & Methods

This was a prospective study conducted after
approval from the institutional ethical committee
and informed consent of the patient. The study
included 90 patients presented in the surgery
department of Rajindra Hospital, Patiala from
October 2022 to August 2024 with a suspected
diagnosis of acute appendicitis. The patients were
selected based on history, examination, and
laboratory investigations and were evaluated based
on the parameters of RIPASA and MASS. All the
patients underwent appendicectomy and
confirmation of diagnosis was done by
histopathological examination.

Results

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Statistical analyses were performed using IBM
SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM Corp. Results on continuous
measurements were presented as Mean = SD (Min-
Max) & categorical as Frequency (Percentage).

The sensitivity, specificity, PPV, and Negative
Predictive Value of the scoring system will be
estimated by comparing the threshold level of the
score with surgical findings and histopathology
findings.

The Mean age+SD in the study population was
27.55+14.10 years. 34.4% (31/90) of patients were
in the age group of 21-30 years of age. 52.2% of
patients were males and 47.8% were females with a
male-to-female ratio of 1.09:1.

Table 1: depicts the correlation of MASS, RIPASA score & Histopathology report

Histopathological Report RIPASA MASS

<7.5 >7.5 <7 7-9
Positive 8 (FN) 67 (TP) 19 (FN) 56 (TP)
Negative 13 (TN) 2 (FP) 10 (TN) 5 (FP)
Total 21 69 29 61

Table 2: shows the comparison between Sensitivity, Specificity, Positive Predictive Value, Negative
Predictive Value, Diagnostic Accuracy, and Negative Appendectomy Rate (NAR) of RIPASA score &

MASS.
Sensitivity Specificity Positive Negative Diagnosti | Negative
(%) (%) Predictive Predictive c Appendectom
[TP/(TP+FN) | [IN/(IN+FP) | Value (%) | Value (%) | Accuracy |y Rate (NAR)
] x100 ] x100 [TP/(TP+FP) | [IN/(TN+FN) | (%) (%)
1 X100 1 X100
RIPAS | 89.33 86.66 97.10 61.9 88.88 23.33
A Score
Mass 74.66 66.66 91.80 34.48 73.33 32.22
Comparison between Sensitivity, Specificity, Positive Predictive
Value, Negative Predictive Value, Diagnostic Accuracy and
Negative Appendectomy Rate (NAR) of RIPASA score &
MASS
120.00% 97.10%
100.00% — 89.33% 86.66% 91.80% 88.88%
o 74.66% 0 73.33%
80.00% 66.66% 61.90%
60.00% .
) 34.48% %
40.00% ». 33%
20.00%
0.00%
Sensitivity Specificity Positive Negative Diagnostic
Predictive Value Predictive Value Accuracy

H RIPASA SCORE  m MASS

Figure 1: Comparison between Sensitivity, Specificity, Positive Predictive Value, Negative Predictive
Value, Diagnostic Accuracy and Negative Appendectomy Rate (NAR) of RIPASA score & MASS
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Discussion
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In our study, The Mean age+SD in the study population was 27.55+14.10 years.

Table 3:
Study Mean age+SD
Bhabatosh et al (2015) [5] 28.18 years
Shuaib A et al (2017) [6] 26.8+13.2 years
El Sherpiny WY et al (2019) [7] 25.74 years
Present study 27.55+14.10 years

In our study, 52.2% of patients were males and 47.8% were females with a male-to-female ratio of 1.09:1.

Table 4:
Study Sample size male: female ratio
Shuaib A et al (2017) [6] 180 1.125:1
Damburaci N et al (2018) [8] 100 1.5:1
Present study 90 1.09:1

In our study, RIPASA score had a Sensitivity of 89.33%, Specificity of 86.66%, Positive Predictive Value
97.10%, Negative Predictive Value of 61.9%, Diagnostic Accuracy of 88.88% and Negative Appendectomy
Rate (NAR) of 23.33% whereas Modified Alvarado score had a Sensitivity of 74.66%, Specificity of 66.66%,
Positive Predictive Value 91.80%, Negative Predictive Value of 34.48%, Diagnostic Accuracy of 73.33% and
Negative Appendectomy Rate (NAR) of 32.22%.

Table 5: depicts the comparison of the current study with other studies (Sensitivity, Specificity, Positive

Predictive Value, Ne

ative Predictive Value, and Diagnostic accuracy of RIPASA score)

Study Sensitivi | Specific | Positive Predictive | Negative Diagnostic
ty ity Value Predictive Value | Accuracy
Alnjadat I et Al (2013) [9] 93.2% 61.8% | 92.2% 64.9% 91.5%
Shuaib A et al (2017) [6] 94.5% 56% 97.2% 78.5% -
Damburaci N et al (2018) [8] | 94% 88% - - 85.2%
Banepali et al (2019) [10] 97.17% 57.14% | - - 92.5%
Jeevan S et al (2019) [11] 97.14% 60% - - 94.67%
Khan S et al (2020) [12] 98.4% 87% 97% 77% 92%
Rao KD et al (2021) [13] 91.04% 71.42% | 96.82% 45.45% 89.14%
Pachya U et al (2021) [14] 98.71% 80% 87.46% 88.89% 96.6%
Present study 89.33% | 86.66% | 97.10% 61.9% 88.88%

Table 6: shows the comparison of the current study with other studies (Sensitivity, Specificity, Positive

Predictive Value, Negative

Predictive Value, and Diagnostic accuracy

of Modified Alvarado score)

Study Sensitivi | Specifici | Positive Negative Diagnostic
ty ty Predictive Value | Predictive Value | Accuracy

Shuaib A et al (2017) [6] 82.8% 56% 89.3% 42.4% 74.3%

Peyvasteh M et al (2017) [15] | 91.3% 38.4% 87.7% 51.2% -

Damburaci N et al (2018) [8] | 88% 69% - - -

Banepali et al (2019) [10] 61.32% 71.43% 94% 33% 62.5%

Khan S et al (2020) [12] 62% 83% 94% 33% 65%

Rao KD et al (2021) [13] 85.07% 57.14% 95% 28.57% 82.44%

Present study 74.66% | 66.66% | 91.80% 34.48% 73.33%

Conclusion accuracy, and NAR as compared to the RIPASA

Both the RIPASA & MASS were easy to perform
as they mainly relied upon clinical symptoms and
signs, along with basic laboratory investigations.

So, we finally concluded that the results of the
RIPASA scoring system, in comparison to MASS
in terms of Sensitivity, Specificity, PPV, NPV,
Diagnostic accuracy, and NAR were better in our
study. MASS was found to be lacking in its
Sensitivity, Specificity, PPV, NPV, Diagnostic
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score in our study. So, the RIPASA score is a better
diagnostic tool for the diagnosis of Acute
Appendicitis.
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