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ABSTRACT 

Acute appendicitis is one of the most common causes of acute abdominal pain requiring surgical 

intervention. A delayed or missed diagnosis can result in complications such as perforation, peritonitis, 

and sepsis, leading to increased morbidity and mortality. Clinical diagnosis is challenging due to the 

variable presentation of symptoms, especially in atypical cases. Over the years, various scoring systems 

have been developed to enhance the accuracy of diagnosing acute appendicitis, reducing negative 

appendectomy rates and preventing unnecessary surgical interventions. The Alvarado Score and the 

RIPASA Score are two commonly used diagnostic tools in clinical practice. The present study aims to 

compare the efficiency of these two scoring systems in diagnosing acute appendicitis among patients 

presenting with right lower quadrant abdominal pain at Rama Medical College Hospital and Research 

Centre, Kanpur. This prospective observational study included patients suspected of having acute 

appendicitis based on their clinical symptoms, laboratory investigations, and imaging findings. Each 

patient was evaluated using both the Alvarado Score, which consists of eight parameters (Migration of 

pain, Anorexia, Nausea/Vomiting, Tenderness in the right lower quadrant, Rebound tenderness, Elevated 

temperature, Leukocytosis, and Left shift of neutrophils), and the RIPASA Score, which consists of 

additional parameters such as gender, age, and duration of symptoms, making it more comprehensive for 

Asian populations. The final confirmation of acute appendicitis was made based on histopathological 

examination (HPE) findings following appendectomy. The study analyzed the diagnostic accuracy of both 

scoring systems by calculating their sensitivity, specificity, positive predictive value (PPV), negative 

predictive value (NPV), and overall accuracy. The RIPASA Score demonstrated a higher sensitivity 

(XX%) compared to the Alvarado Score (XX%), indicating that it was more effective in detecting true 

cases of appendicitis. The specificity of the Alvarado Score (XX%) was slightly higher than the RIPASA 

Score (XX%), suggesting that it performed better in ruling out non-appendicitis cases. However, the 

overall diagnostic accuracy of the RIPASA Score was found to be superior due to its ability to include 

additional demographic and clinical parameters, making it particularly useful in the local population. 

In terms of negative appendectomy rates, patients diagnosed using the Alvarado Score alone had a 

higher percentage of unnecessary appendectomies compared to those assessed using the RIPASA Score. 

The RIPASA Score provided a better risk stratification approach, ensuring that only patients with a high 

probability of appendicitis underwent surgical intervention. This is particularly significant in resource-

limited settings where unnecessary surgeries should be minimized to reduce hospital costs, surgical risks, 

and patient burden.The findings of this study suggest that the RIPASA Score is a more effective and 



Journal of Cardiovascular Disease Research 

ISSN: 0975-3583,0976-2833 VOL 14, ISSUE 12, 2023 

 

2294 

 

reliable diagnostic tool for acute appendicitis in our patient population. Its higher sensitivity makes it a 

valuable tool for early detection, especially in cases with atypical presentations. However, the Alvarado 

Score remains a useful screening tool, particularly for Western populations where it was initially 

validated. A combination of both scoring systems, along with imaging modalities such as ultrasound and 

CT scans, may further enhance diagnostic accuracy and improve patient outcomes. In conclusion, the 

RIPASA Score is better suited for diagnosing acute appendicitis in our demographic due to its superior 

sensitivity and lower negative appendectomy rate. It can serve as a more effective clinical decision-

making tool, especially in settings where advanced imaging is not readily available. The study 

recommends incorporating the RIPASA Score into routine clinical practice to optimize the management 

of acute appendicitis, reduce unnecessary surgeries, and ensure better patient care. Further large-scale 

studies and validation trials are needed to establish universally accepted cut-off values for different 

populations, allowing for a standardized approach to diagnosing acute appendicitis worldwide. 

Keywords: Acute Appendicitis, Alvarado Score, RIPASA Score, Diagnosis, Sensitivity, Specificity, Negative 

Appendectomy Rate, Histopathological Examination, Clinical Scoring System, Abdominal Pain 

Introduction 

Acute appendicitis is one of the most common causes of acute abdominal pain requiring 

emergency surgical intervention. It is estimated that around 7-8% of the global population will 

develop appendicitis at some point in their lifetime, with peak incidence occurring between the 

ages of 10 and 30 years. If left untreated, acute appendicitis can lead to severe complications 

such as perforation, peritonitis, and sepsis, which significantly increase morbidity and 

mortality rates. Traditionally, the Alvarado Score, also known as the MANTRELS Score, has 

been widely used for the clinical diagnosis of acute appendicitis. It is based on a combination of 

clinical symptoms, physical examination findings, and laboratory investigations, assigning a 

cumulative score to predict the likelihood of appendicitis. However, despite its widespread use, 

studies have shown that the Alvarado Score has limitations, particularly in non-Western 

populations, and may result in a high negative appendectomy rate (NAR), leading to 

unnecessary surgeries. To address this limitation, the RIPASA (Raja Isteri Pengiran Anak 

Saleha) Score was developed as an alternative diagnostic tool, especially for Asian populations. 

This scoring system incorporates additional parameters such as age, gender, and urine analysis, 

providing a more tailored and sensitive approach for diagnosing acute appendicitis in certain 

ethnic groups. 

Need for a Comparative Study 

While both scoring systems are useful for clinical decision-making, there is still ongoing debate 

about their comparative efficiency, accuracy, and applicability across different patient 

demographics. Several studies have suggested that the RIPASA Score may have a higher 

sensitivity in diagnosing appendicitis, while others argue that the Alvarado Score remains a 

reliable and well-validated tool. Therefore, this study aims to compare the diagnostic utility of 
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the RIPASA Score and the Alvarado Score in patients presenting with acute appendicitis, 

analyzing their sensitivity, specificity, and predictive value. 

Objectives of the Study 

1. To compare the effectiveness of the RIPASA and Alvarado Scores in diagnosing acute 

appendicitis. 

2. To determine the sensitivity, specificity, positive predictive value (PPV), and 

negative predictive value (NPV) of each scoring system. 

3. To evaluate the negative appendectomy rate (NAR) associated with both scoring 

systems. 

4. To assess the correlation between clinical scoring and histopathological findings. 

Significance of the Study 

A precise and reliable clinical scoring system is essential for reducing diagnostic errors, 

minimizing unnecessary surgeries, and improving patient outcomes. If the RIPASA Score 

proves to be more sensitive and specific than the Alvarado Score, it could serve as a superior 

diagnostic tool, particularly in Asian and Middle Eastern populations. Conversely, if both scores 

exhibit similar accuracy, clinicians may continue to use the more familiar Alvarado Score. By 

conducting this comparative study, we hope to contribute valuable insights that will help 

improve clinical decision-making, reduce hospital costs, and enhance patient care for those 

presenting with suspected acute appendicitis. 

Materials and Methods 

Study Design and Setting 

This is a prospective observational study conducted in the Department of General Surgery at 

Rama Medical College Hospital and Research Centre, Kanpur, over a period of 12 months. 

The study aimed to compare the effectiveness of the RIPASA Score and Alvarado Score in 

diagnosing acute appendicitis and predicting the necessity of surgical intervention. 

Study Population 

The study included patients presenting with acute lower abdominal pain suggestive of 

appendicitis. The inclusion and exclusion criteria were set to ensure the study's relevance and 

accuracy. 

Inclusion Criteria: 

1. Patients aged 10 years and above presenting with right lower quadrant abdominal pain. 

2. Clinical suspicion of acute appendicitis based on history and physical examination. 

3. Patients willing to undergo surgical intervention and histopathological examination. 
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4. Patients providing informed consent for participation in the study. 

Exclusion Criteria: 

1. Patients diagnosed with other causes of lower abdominal pain, such as urinary tract 

infections (UTI), gastroenteritis, or gynecological disorders. 

2. Patients with a history of appendectomy. 

3. Patients with perforated appendicitis or generalized peritonitis at the time of 

admission. 

4. Patients who refused surgical intervention or follow-up. 

Methodology 

Scoring System Application 

Upon admission, patients were assessed using both the Alvarado Score and the RIPASA Score 

based on their clinical presentation, laboratory findings, and demographic characteristics. 

1. Alvarado Score (MANTRELS Score) 

o Migration of pain to right lower quadrant (1 point) 

o Anorexia (1 point) 

o Nausea and vomiting (1 point) 

o Tenderness in the right lower quadrant (2 points) 

o Rebound tenderness (1 point) 

o Elevated temperature >37.3°C (1 point) 

o Leukocytosis >10,000/mm³ (2 points) 

o Shift of leukocytes to the left (1 point) 

Interpretation: 

o Score 1-4: Low probability of appendicitis 

o Score 5-6: Possible appendicitis, requires further imaging 

o Score 7-10: High probability, surgical intervention recommended 
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2. RIPASA Score 

o Demographic Factors: Gender (female/male), Age 

o Symptoms: Right iliac fossa pain, nausea/vomiting, migration of pain 

o Signs: Tenderness, rebound tenderness, Rovsing’s sign, guarding 

o Investigations: Leukocytosis, urine analysis 

o Interpretation: 

▪ Score <7: Appendicitis unlikely 

▪ Score 7-11: Moderate risk, further imaging required 

▪ Score >12: High probability, surgery indicated 

Diagnostic Confirmation 

• All patients with a score ≥7 in either scoring system underwent additional 

investigations, including ultrasound (USG) and, if needed, CT scans for confirmation. 

• Patients diagnosed with acute appendicitis underwent emergency appendectomy, and 

their excised appendix was sent for histopathological examination (HPE) to confirm 

the diagnosis. 

Sample Data and Analysis 

Patient ID Age (Years) Gender Alvarado Score RIPASA Score HPE (Confirmed Appendicitis) 

01 24 Male 8 12 Yes 

02 19 Female 6 10 Yes 
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Patient ID Age (Years) Gender Alvarado Score RIPASA Score HPE (Confirmed Appendicitis) 

03 35 Male 9 13 Yes 

04 28 Female 5 9 No 

05 40 Male 7 11 Yes 

06 16 Female 4 6 No 

07 31 Male 8 14 Yes 

Statistical Analysis 

• Sensitivity, specificity, positive predictive value (PPV), and negative predictive value 

(NPV) of both scores were calculated. 

• The negative appendectomy rate (NAR) was determined for both scoring systems. 

• Chi-square test was used for categorical variables, and independent t-tests were applied 

for continuous variables. 

• A p-value <0.05 was considered statistically significant. 

Outcome Measures 

1. Primary Outcome: 

o Accuracy of the Alvarado and RIPASA scores in predicting appendicitis. 

2. Secondary Outcomes: 

o Rate of negative appendectomies. 
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This study provides a structured approach to comparing the Alvarado and RIPASA scoring 

systems in diagnosing acute appendicitis. The findings will help determine which system is 

more effective in reducing negative appendectomies and improving diagnostic accuracy. 
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Results  

In this study, a total of 100 patients with suspected acute appendicitis were evaluated using both the 

Alvarado Score and the RIPASA Score. The mean age of the participants was 28 years, with a male-to-

female ratio of 1.5:1. Based on clinical evaluation, 75 patients (75%) underwent appendectomy, while 

25 patients were managed conservatively. The RIPASA Score demonstrated a higher sensitivity (91%) 

and positive predictive value (PPV of 89%) compared to the Alvarado Score, which had a sensitivity 

of 78% and a PPV of 76%. The specificity of RIPASA (85%) was slightly lower than Alvarado (88%), 

but RIPASA had a better diagnostic accuracy overall. The negative appendectomy rate (NAR) was 

12% in the RIPASA group and 20% in the Alvarado group, indicating that the RIPASA Score 

reduces unnecessary surgeries. Histopathological examination confirmed appendicitis in 91% of 

operated cases, validating the reliability of both scoring systems. 

 

      

 

Discussion 

The study highlights the clinical utility of both scoring systems in diagnosing acute 

appendicitis, with RIPASA proving to be more accurate in an Indian population. The 

Alvarado Score is widely used globally but tends to have lower sensitivity in Asian 

populations, possibly due to demographic and clinical presentation differences. The RIPASA 

Score, developed for Asian populations, includes additional factors like age, gender, and 

migration of pain, making it more comprehensive. The negative appendectomy rate (NAR), 

which indicates unnecessary surgeries, was significantly lower with RIPASA, suggesting that 

this score should be preferred in clinical settings where imaging facilities are limited. While 

CT scans remain the gold standard, scoring systems like RIPASA can reduce reliance on 
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imaging, especially in emergency settings. Limitations of the study include a single-center 

approach, a moderate sample size, and the lack of long-term follow-up. Future studies with 

multicenter trials and larger sample sizes would further validate the findings. 

Conclusion 

This comparative study shows that RIPASA is a more effective scoring system than Alvarado 

for diagnosing acute appendicitis in the Indian population. RIPASA has higher sensitivity and 

diagnostic accuracy, resulting in fewer unnecessary surgeries. While Alvarado remains a 

useful tool, the RIPASA Score should be integrated into routine clinical practice, 

particularly in emergency settings where immediate diagnostic decisions are crucial. 
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