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ABSTRACT

BACKGROUND: Acute appendici�s is one of the most common surgical emergencies, frequently presen�ng with abdominal pain, 
o�en located in the right lower quadrant (RLQ). Despite its prevalence, diagnosing acute appendici�s remains challenging due to the 
variability in clinical presenta�on and the anatomical heterogeneity of the appendix.

OBJECTIVE: To compare the diagnos�c accuracy of ALVARADO and RIPASA scoring systems in the diagnosis of acute appendici�s, 
keeping histopathology as the standard reference.

METHODOLOGY:  This cross-sec�onal compara�ve valida�on study was conducted at CMH Rawalpindi from July 1, 2023, to 
December 31, 2023, and included 61 pa�ents who met the inclusion criteria. ALVARADO and RIPASA scores were calculated pre-
opera�vely in pa�ents following laparoscopic appendectomy. The removed appendix was then sent for histopathological diagnosis. A 
2x2 table was drawn for calcula�ng diagnos�c accuracy parameters. Data was analyzed by the Sta�s�cal Package for Social Sciences 
version 20.

RESULTS: In comparison to histopathological assessment, the accuracy, sensi�vity, specificity, posi�ve predic�ve value, and nega�ve 
predic�ve value of RIPASA score to diagnose acute appendici�s was 91.80%, 95.65%, 80.00%, 93.62%, and 85.71% while for 
ALVARADO score these values were 85.25%, 91.30%, 66.67%, 89.36%, and 71.43%, respec�vely

CONCLUSION: The accuracy of the RIPASA scoring system is higher as compared to the ALVARADO score in diagnosing acute 
appendici�s.
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During the process of surgical removal of the diseased appendix, 
surgeons frequently discover significant anatomic heterogeneity 
in the appendix's length and loca�on, even though it is usually 

1situated just below the cecum.  Previously, this component of the 
gastrointes�nal system was considered an unnecessary 
anatomical structure. However, current research has revealed 
that it contains a significant quan�ty of bacteria and immune 
cells, which can significantly influence gastrointes�nal func�on, 
immunity, and the development and advancement of various 

2, 3medical condi�ons.  Acute appendici�s is a surgical condi�on 
that can manifest when the lumen of the appendix gets 
obstructed, leading to the onset of an acute phase of 
inflamma�on that can be triggered by various factors, including 
infesta�on of the appendicular lumen by parasites, abnormal 
enlargement of the lymph nodes, dislodgement of fecoliths and 

4, 5 malignancy. 

Many pa�ents approach the emergency room complaining of 
lower abdominal pain, especially located in the right lower 
quadrant which may or may not have started near the umbilical 
region of the abdomen and the most common underlying 
diagnosis in such cases, par�cularly in younger popula�ons is 

6acute appendici�s.  The clinical diagnosis of acute appendici�s 
poses challenges because to the necessity for physicians to gather 
informa�on from mul�ple sources, such as medical history, test 
results, and imaging studies. Numerous basic scores, including as 
the ALVARADO score, AIS score, RIPASA score, AAS score, and 
others, have been employed in the endeavor to diagnose acute 
appendici�s clinically, however, none of these scores have 
garnered general acceptance as a defini�ve diagnos�c approach. 
7, 8 The major reason for not relying completely on the clinical 
scores lies in the fact that, in many cases where, clinical 
assessment completely suggests the presence of an inflamed 
appendix warran�ng its surgical removal, yet when the pa�ent is 
surgically explored and the appendix is isolated, surgeon 
discovers it to be completely normal without any inflamma�on 

9 resul�ng in nega�ve appendectomy.  In fact, it has been reported 
in previous literature that on a global scale, the chances of a 
pa�ent undergoing an opera�on for surgically removing the 
appendix when it is not inflamed at all, i.e., a nega�ve 
appendectomy, can escalate to as high as 46%, making it a major 

9concern.  

For this purpose, computed tomography (CT) of the abdomen has 
been extensively employed in clinical se�ngs to make a defini�ve 
diagnosis of “acute appendici�s” due to its notable accuracy rate 

INTRODUCTION:

DOI: 10.69723/njms.03.04.0429



14NJMS   Vol. 3 Issue No. 4 October - December 2024

10of 95.6% in facilita�ng this diagnosis.  Nevertheless, the gold 
standard for establishing a conclusive diagnosis of acute 
appendici�s involves doing a histological evalua�on of the 
excised appendicular specimen by a specialist histopathologist 
that makes the diagnosis of presence of inflamma�on in the 
excised appendicular specimen by direct visualiza�on and 

11evalua�on of the �ssue. 

In Pakistan, however, access to advanced diagnos�c modali�es 
(like the CT scan) is limited to either those pa�ents who live in the 
big ci�es where ter�ary care hospitals are equipped with such 
radiological machinery or to the individuals who can afford 
private health care. Owing to this limited access to modern 
healthcare services such as CT scans, it is crucial to explore 
different approaches that can enhance the diagnos�c capabili�es 
of surgeons who do not have access to advanced inves�ga�on 
services that can help prevent unnecessary surgeries and 
decrease the occurrence of nega�ve appendectomies. In such 
situa�ons, surgeons thus have to rely on clinical scores, amongst 
which ALVARADO and RIPASA scores are commonly used. 
ALVARADO score is a 10-point score having parameters including 

3le� shi� (> 75% neutrophils), > 10,000/mm  white cells, pain 
migra�on to right lower quadrant (RLQ), nausea/vomi�ng, 
anorexia, rebound tenderness, elevated temperature and RLQ 
tenderness. RIPASA score is a 15-point score, and its parameters 
include age, gender, right iliac fossa (RIF) pain, pain migra�on to 
RIF, nausea/vomi�ng, anorexia, dura�on of symptoms, RIF 
tenderness, RIF rebound tenderness, RIF guarding, Rovsing's sign, 
fever, raised white count and nega�ve urinalysis. Therefore, 
finding the most effec�ve scoring system that can effec�vely 
diagnose acute appendici�s clinically is essen�al. The present 
study determined which of the aforemen�oned scores has be�er 
diagnos�c accuracy in diagnosing acute appendici�s.

METHODOLOGY

This compara�ve cross-sec�onal valida�on study was conducted 
st stat CMH, Rawalpindi, from 1  July 2023 to 31  Dec 2023 a�er 

obtaining approval from the ins�tu�onal ethical review board. 
Appropriate sample size was calculated using the WHO sample 
size calculator for single popula�on propor�ons with specified 
absolute precision using the following formula:

For the calcula�ons, the following assump�ons were made: a 
confidence level of 95%, an absolute precision of 4.5%, and an 
an�cipated sensi�vity of 96.7% for the RIPASA score in diagnosing 

12 acute appendici�s. This gave us a sample size of 61.

All pa�ents who were aged 14 years or above, both male and 
female gender, who presented with classical pain in RUQ with 
tenderness and rebound tenderness were included in this study. 
Pa�ents who were unfit to undergo surgery already had an 
appendectomy, those requiring emergency appendectomy due 
to appendiceal perfora�on, and those for which an alterna�ve 
diagnosis was made for abdominal pain were excluded from the 
study. 

Pa�ents were selected by using a non-probability consecu�ve 
sampling technique. Once selected, al l  the baseline 
characteris�cs, including age (in years), gender, and dura�on of 
symptoms (in hours), were documented. All the pa�ents were 
subjected to standard pre-opera�ve assessment protocol 
through a set of blood tests and basic radiology. A�er explaining 
the study's purpose, informed consent was presented to pa�ents 
(parents in case of minors) to get signatures for assuring their 
official consent of par�cipa�on in the study and for surgery. A�er 
those two, researchers assessed pa�ents separately for each 
score. ALVARADO score is a 10-point score having parameters 
including le� shi� (> 75% neutrophils), > 10,000/mm3 white cells, 
pain migra�on to right lower quadrant (RLQ), nausea/vomi�ng, 
anorexia, rebound tenderness, elevated temperature and RLQ 
tenderness. RIPASA score is a 15-point score, and its parameters 
include “age, gender, right iliac fossa (RIF) pain, pain migra�on to 
RIF, nausea/vomi�ng, anorexia, dura�on of symptoms, RIF 
tenderness, RIF rebound tenderness, RIF guarding, Rovsing's sign, 
fever, raised white count and nega�ve urinalysis. One researcher 
assessed the pa�ent and calculated the ALVARADO score, and a 

13 score of ≥ 7 was considered diagnos�c of acute appendici�s. 
Once the first researcher finished their assessment, the second 
researcher assessed the same pa�ent and calculated the RIPASA 
score and a score of ≥ 7.5 was considered diagnos�c of acute 

14appendici�s.  A�er this, all these pa�ents underwent 
laparoscopic removal of the appendix by the same surgical team 
as per the standard 3-port technique led by a consultant surgeon 
with a minimum of two years of experience. The removed 
appendix was sent for histopathological assessment to the 
pathology department, where a consultant pathologist made the 
histopathological diagnosis of acute appendici�s. Based on these 
results, a 2x2 con�ngency table was drawn for each score, which 
was then used to calculate sensi�vity (SN), specificity (SP), 
posi�ve predic�ve value (PPV), nega�ve predic�ve value (NPV), 
and accuracy of ALVARADO score and RIPASA score in the 
diagnosis of acute appendici�s with histopathological finding as 
reference standard.

Data was analyzed by using Sta�s�cal Package for Social Sciences 
(SPSS) 20.00. The normality of data was checked by the Shapiro-
Wilk test. Quan�ta�ve data (age and dura�on of symptoms) were 
presented as mean ± standard devia�on (SD). Quan�ta�ve data 
(gender, presence of ALVARADO score ≥ 7, presence of RIPASA 
score ≥ 7.5, and histopathological diagnosis of acute appendici�s) 
was represented by using percentage and frequency. Based on 
standard formulas, sensi�vity, specificity, posi�ve predic�ve 
value, nega�ve predic�ve value, and accuracy of both scores 
were calculated.

Ethical approval with reference no.565 was obtained from the 
Hospital Research and Ethical Commi�ee (IREB) of Combined 
Military Hospital, Rawalpindi on 1/07/23.
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RESULTS

Our study included 61 pa�ents. The mean age was 19.13 ± 3.71 
years. There were 41 (67.21%) males and 20 (32.79%) were 
females. The mean dura�on of symptoms was 5.70 ± 1.85 hours. 
A summary of these pre-opera�ve parameters is shown in Table 
1.

RESULTS
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DISCUSSION

Approximately one hundred cases per 100,000 persons have 
acute appendici�s, making it a common surgical complica�on 

15, 16seen in emergency rooms around the world.  When a pa�ent 
develops one of the complica�ons of this disease, such as a 
perfora�on of the appendix, despite being a highly benign 
condi�on itself, it becomes associated with a high risk of both 

17, 18mortality and morbidity.  To avoid this, it is crucial to guarantee 
�mely iden�fica�on and immediate management in order to 
prevent the possible consequences of a typically harmless 
condi�on known as acute appendici�s. When a choice is taken to 
surgically remove an acutely inflamed appendix based on the 
clinical signs and symptoms, there is a significant increase in the 
rates of nega�ve appendectomies which means that the 
appendix is discovered to be uninflamed following removal, with 

19, 20recorded incidences reaching as high as 39%.  This results in 
the unnecessary exposure of a pa�ent to surgical procedures, 
which inherently entail a mul�tude of adverse health outcomes. 
In order to mi�gate this issue, one approach is to subject pa�ents 
to sophis�cated radiological examina�ons such as CT scans, 
which are associated with radia�on exposure and higher 
healthcare expenses. In addi�on, the u�liza�on of clinical scores, 
such as the ALVARADO score and RIPASA score, can serve as a 
means to enhance the dependability of clinical diagnosis. Present 
study focused on comparing the diagnos�c ability of these two 
scores in effec�vely diagnosing acute appendici�s.

In this study, average age of pa�ents was 19 years with majority of 
pa�ents being males which corresponds with the fact that acute 

21appendici�s occurs mostly in younger male popula�on.  In 
present study, RIPASA score had rela�vely higher values of 
diagnos�c parameters as compared to ALVARADO score in 
making diagnosis of acute appendici�s. Sensi�vity of RIPASA 
score in present study was 95.65% while of ALVARADO score it 
was 91.30% showing the difference to be rela�vely comparable. 

22Compared to this, Akbar et al.  reported sensi�vi�es of RIPASA 
score at 98.02% while of ALVARADO score it was 53% showing a 
high degree of variability between the sensi�vity of these two 

23scores. In comparison to present study, Majid et al.  did report 

RIPASA score to have higher accuracy to diagnose acute 
appendici�s as compared to ALVARADO score but the reported 
accuracy of both the scores was much less compared to present 
study. Contrary to present study, approximately similar values of 
diagnos�c accuracy of RIPASA score and ALVARADO score were 

24reported in a study conducted by Aslam et al.  who reported 
these values at 98.08% and 97.88%, respec�vely.

Based on the results obtained from the present study, it is 
strongly advocated to u�lize the RIPASA score as a highly 
dependable diagnos�c tool for clinically iden�fying acute 
appendici�s and determining the appropriate course of ac�on for 
early surgical interven�on in its treatment. This interven�on has 
the poten�al to not only decrease the incidence of nega�ve 
appendicectomies but also mi�gate the avoidable exposure of 
pa�ents to radia�on and the associated financial burden of CT 
scans. The limita�ons of this study included its single-center 
design, small sample size, and short study dura�on.

CONCLUSION

RIPASA scoring system is a be�er clinical scoring system with a 
rela�vely higher accuracy of 91.80% as compared to the 
ALVARADO score with an accuracy of 85.25% in diagnosing acute 
appendici�s when the histopathological assessment of removed 
appendix is kept as a reference standard. Given its higher 
accuracy, the RIPASA scoring system should be considered the 
preferred tool for evalua�ng pa�ents with suspected acute 
appendici�s, par�cularly in se�ngs with limited access to 
advanced imaging. It is recommended that healthcare 
professionals be trained in the applica�on of RIPASA to ensure 
consistent use across clinical se�ngs, and further research with 
larger, diverse popula�ons is needed to validate its broader 
applicability. While RIPASA alone offers high diagnos�c reliability, 
its use in combina�on with imaging techniques may s�ll be 
beneficial in uncertain cases. Lastly, clinical guidelines should be 
updated to incorporate RIPASA as a primary diagnos�c tool in the 
management of acute appendici�s.

DISCUSSION

CONCLUSION
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