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Abstract
Introduction: The RIPASA scoring system of acute appendicitis was established specifically for Asian population, in view that
its diagnostic dilemma will persist despite medical advancements and the financial constraints in developing world. Chong CF
formulated RIPASA score both to reduce the diagnostic dilemma and have financial acceptance in resource limited regions, so the
score can be implemented widely.
Objective: We conducted this study to address the diagnostic precision of RIPASA score in presumptive accurate diagnosis of
acute appendicitis, taking histopathology as gold standard.

Materials and Methods: This Cross-Sectional study was conducted ata tertiary-care hospital over a period of 6 months (15th
December 2019-15th June 2020). 141 patients of both genders with suspected signs/symptoms of acute appendicitis were included
in study after taking consent. Patients underwent pre-inclusion assessment and scoring of patients according to RIPASA scoring
scale was done. The decision for appendectomy was made on the basis of RIPASA score. Removed appendix samples were sent for
histopathology.

Results: Among 141 patients, age range was15-50 years with mean age 30.191±6.09 years, and mean RIPASA score was
5.375±1.77. Majority of patients were males (58.9%). RIPASA score diagnosed 28(19.9%) and histopathology diagnosed 27(19.1%)
patients of acute appendicitis. RIPASA score showed sensitivity of 85.2%, specificity 95.6%, diagnostic accuracy 94%, PPV 82.1%
and NPV was 96.4%.
Conclusion: We concluded that RIPASA scoring system is the scoring system of choice in diagnosing acute appendicitis with
good sensitivity and specificity. The results of study led us to consider that, this scoring system can be used as a routine assessment
tool in acute appendicitis, as it is easy to apply and does not cost the patients an arm and a leg.
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Introduction
Vermiform appendix has surgical importance as it tends to
undergo inflammation and cause acute pain. Acute appendicitis is
on top of the list producer of acute abdomen in adolescents &young
adults, and appendectomy tops the most frequently performed
surgical procedure by any surgeon [1]. Epidemiologic studies have
showed that approximately 50% (13-77%) of the population will
have appendicitis in their life time Butt MQ, et al. [7,8-11], with the
Copyright © All rights are reserved by Mehwish Mooghal.

peak incidence is in teens 20s, while it’s rare in infancy; risk of acute
appendicitis decreases after middle age. Incidence is equal among
males and females before puberty and increases to 3:2 at age 25,
thereafter incidence declines in males. No cause is yet confirmed
but the factors responsible can be decreased dietary fibers
and increased consumption of refined carbohydrates, because
incidence in developing countries is gradually increasing as they
are adapting more western lifestyle Quartey B [4]. The diagnosis
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is basically clinical along with lab findings. Therefore, combined
scoring system, comprising of both the clinical and lab findings,
has devised to reduce negative appendectomy rates (15-25%) [5].
Most widely used scoring systems are Alvarado scoring system,
PAS (Pediatric Appendicitis Score) as well as AIR (Appendicitis
Inflammatory Response) score; however, RIPASA scoring system is
a new development in recent years [6-8].
The Raja Isteri Pengiran Anak Saleha Appendicitis (RIPASA)
scoring system was established in 2008 peculiarly for Asian
populations. Chong C F in the retrospective study consisting of 312
patients who had undergone an emergency appendectomy between
October 2006 and May 2008 in Department of Surgery, Raja Isteri
Pengiran Anak Saleha (RIPAS) Hospital, Brunei Darussalam,
concluded that optimal cut-off threshold score for negative
appendectomy was 7.5, with a sensitivity of 88%, a specificity
of 67%, a Positive Predictive Value (PPV) of 93% and a Negative
Predictive Value (NPV) of 53%. The negative appendectomy rate
decreased significantly from 16.3% to 6.9%, which was a 9.4%
reduction (p is 0.0007) [8]. Another study conducted by Butt MQ,
et al. [3] at one of tertiary hospitals of Pakistan from sept 2011 to
March 2012 showed that out of 267 patients, 152 positive cases
were identified on histopathology while RIPASA diagnosed 152
cases. Overall, 147 were true positives, 8 were false positives, 5 were
false negatives, and true negatives were 107. The sensitivity of score
was found to be 96.7%, specificity 93.0%, Diagnostic Accuracy (DA)
was 95.1%, PPV was 94.8% and NPV was 95.54% respectively [3].
There is scarce local data available on this topic in our region and
internationally, so, the aim of our study is to evaluate the diagnostic
authenticity of this new scoring system for presumptive accurate
diagnosis of acute appendicitis by taking histopathology as gold
standard. This study might be helpful in order to eliminate negative
appendectomy rates in our local population by avoiding lavish
investigations, keeping in consideration limited local facilities
available for already overburdened healthcare system of our region.
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Materials and Methods
This Cross-sectional study was conducted at the Surgery
department of a tertiary care hospital in Karachi. The data was
collected over a duration of six months from 15th December
2019 till 15th June 2020; using non- probability consecutive
sampling technique. Our primary outcome measure was to assess
applicability of RIPASA score in our population, and assessment of
relation of secondary measures like age, gender, and socio-economic
status with this score. By making use of sample size calculator for
sensitivity and specificity by Dr. Lin Naig, statistics were found by
taking: Sensitivity = 96.7%, Specificity = 93%, Prevalence of acute
appendicitis = 50%, Margin of error for sensitivity = 4.2% and
specificity = 6% [3]. The calculated sample size came out was 141.

Our Inclusion Criteria was
a)

Genders: Male/Female

c)

Suspected cases presenting in emergency department within
48 hours of onset of pain right iliac fossa and VAS (visual analog
scale) pain score ≥ 4 (score 1-3 = no to mild pain, score 3.1-6=
mild to moderate pain, score 6.1-10= moderate to severe pain).

b)

Age 15–50 years

The Exclusion Criteria was
a)
b)
c)

d)

Patient with co-morbids (hypertension, ischemic heart
disease, chronic liver disease, acute kidney injury, chronic
kidney disease, diabetes)
Patients with history of appendectomy
Pregnant females

Diagnosed cases of appendicular abscess which were
confirmed by (ultrasound and CT scan). The parameters of
RIPASA scoring system are shown in Table 1 below:

Table 1: RIPASA scoring system.
Parameter
Age range ≤ 40 years

Point

Parameter

Point

1

RIF tenderness

1

1

Rebound tenderness

1

Age range ≥ 40 years

0.5

Female gender

0.5

Migration of pain to RIF

0.5

Male gender
RIF pain

Nausea and vomiting
Anorexia

Duration of symptoms ≤ 48 hours
Duration of symptoms ≥ 48 hours

0.5
1

Guarding

Rovsings sign
Fever

Raised WBCs

Negative urine analysis

1

Foreign national registration identity card

0.5

Guarding

1

The cut-off limit of 7.5 points was deemed as positive for acute
appendicitis and used as a diagnostic tool in our study [8]. After
approval by ethical review committee of our hospital, patients were
selected after taking written informed consent prior to inclusion in

Rif tenderness

2
2
1
1
1
1
1
2

study. Those patients presenting in emergency with pain right iliac
fossa were included. Patients underwent detailed history, general
and physical examination and scoring of patients according to
RIPASA scoring scale and then decision of appendectomy was taken
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based on RIPASA score. Patients were observed by same researcher
to exclude observer/interviewer bias. Patient’s particulars were
noted, and a Performa was filled and attached with admission
form. Removed appendix samples were sent for histopathology
(Gold Standard), for confirmation of acute appendicitis. The data
was analyzed using SPSS version 23. Mean and standard deviation
was calculated for age and RIPASA score. Frequency and percentage
were calculated for gender, education, findings on RIPASA and
histopathology. 2×2 table was used to calculate sensitivity,
specificity, PPV, NPV, diagnostic accuracy for RIPASA scoring
system taking histopathology as gold standard. Effect modifiers
like age, socio-economic status and gender were addressed
through stratification. Post stratification Positive Predictive Value
(PPV), Negative Predictive Value (NPV), Diagnostic Accuracy (DA),
sensitivity and specificity were done.
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presentation according to education and socio-economic status
is shown in Table 2. Overall RIPASA score diagnosed 28(19.9%)
and histopathology diagnosed 27(19.1%) patients with acute
appendicitis. The negative appendectomies using RIPASA score
was 113(80.1%) and on histopathology it was 114(80.9%). Table
3 shows comparison of RIPASA Score versus Histopathology for
Acute Appendicitis. The sensitivity of results was 85.2%, specificity
95.6%; diagnostic accuracy 94%, PPV 82.1% and NPV was 96.4%.
Stratification with respect to age among ranges (15-30 years) and
(31-50 years) of RIPASA score versus histopathology is shown in
Table 4. Stratification with respect to socioeconomic status (poor)
of RIPASA score versus histopathology (n=5) shows p value = 1.00,
Sensitivity: 20%, Specificity: 80%, DA= 50%, PPV= 50%, NPV=
50%. Stratification with respect to Socioeconomic status (middle)
of RIPASA score versus histopathology (n=115) with p value =
0.737, Sensitivity: 20%, Specificity: 81.7%, DA= 50.9%, PPV=
52.2%, NPV= 50.5%. Stratification with respect to Socioeconomic
status (rich) of RIPASA score versus histopathology (n=21), p value
= 0.707, Sensitivity: 19%, Specificity: 76.1%, DA= 47.6%, PPV=
44.4%, NPV= 48.4%. Stratification with respect to gender (male/
female) of RIPASA score versus histopathology is shown in Table 5.

Results

Total 141 patients included in the study. Age range in this
study was from 15 to 50 years with mean age was 30.191±6.09
years and mean RIPASA score was 5.375±1.77. Majority of patients
were males 83(58.9%). Percentages/frequency of patient’s

Table 2: Frequency/percentages of patient’s presentation according to education and socio-economic status.
Education status

No of patients

Frequency

Socio-economic status

No of patients

Frequency

Uneducated

3

2.10%

Poor

5

3.50%

Primary

50

35.50%

Higher

26

18.40%

Secondary

62

Total

44%

141

Middle

115

81.60%

Total

141

100%

Rich

100%

21

Table 3: Comparison of RIPASA Score versus Histopathology for Acute Appendicitis.
Histopathology

RIPASA Score

Positive

Negative

Positive

23 (TP)

5 (FP)

Total

27

Negative

4 (FN)

14.90%

Total
28

109 (TN)

113

114

Chi square = 89.55, P value = 0.000 (TP=true positive, FP=false positive, FN=false negative, TN=true negative).

141

Table 4: Stratification with respect to age range of RIPASA score versus histopathology.
15-30 years (n=87)
RIPASA score
Positive

Negative
Total

Histopathology
Positive

Negative

12(TP)

15 (FP)

75 (FN)
87

72 (TN)
87

Total
27

147
174

P value

Sensitivity: 13.8%
Specificity: 82.7%

0.53

DA : 48.3%

PPV: 44.4%

NPV: 48.9%
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31-50 years (N=54)
Histopathology

RIPASA score
Positive

Negative

Negative

16 (TP)

12 (FP)

28

54

108

38 (FN)

Total

42 (TN)

54

P value

Total

Positive

0.38

80

Table 5: Stratification with respect to gender (male/female) of RIPASA score versus histopathology.

Sensitivity: 29.6%
Specificity: 77.7%
DA: 53.7%

PPV: 57.1%

NPV: 52.5%

Male (n=83)
RIPASA score

Histopathology

Total

Positive

Negative

Positive

18 (TP)

21(FP)

39

Negative

65 (FN)

62 (TN)

127

Total

83

83

166

Positive
Positive
Total

Discussion

Total

Histopathology

RIPASA score

Negative

Females (n=58)

10 (TP)

48 (FN)
58

Negative
6(FP)

52 (TN)
58

Acute appendicitis being the main surgical crunch of ED
for surgical residents/surgeons, needs due importance, as its
prevalence demands correct diagnosis and prompt decision
making in emergency departments to avoid unnecessary delays
and sequelae of its delayed presentation in already pre-occupied
emergency departments of the region.9In our study, overall
sensitivity of RIPASA Score at a cut-off value of 7.5 come out to be
85.2%, specificity 95.6%, diagnostic accuracy 94%, PPV 82.1%
and NPV 96.4% respectively. These results are reinforcing our
confidence to use RIPASA score as an assessment tool in patient’s
triage.

As already known, well timed arbitration is the need of time
in suspected cases of acute appendicitis to bypass the risks of
complications (peritonitis, perforation, sepsis). Weather to go for
a surgical option or to plan conservative management, is the real
enigma faced by a primary surgeon. Surgical removal of appendix
in routine is not an answer to every case, rather many cases are
seen to be managed conservatively on antibiotics alone; the
protocol which is endorsed in many writings [10,11]. Another
aspect of acute appendicitis is negative appendectomy, which is
not just cumbersome for the patient only but also exhausts the

0.281
16

100
116

P value

Sensitivity: 21.6%
Specificity: 74.6%

0.58

P value
Specificity:
89.6%
0.28

DA: 48.2%

PPV: 46.1%

NPV: 48.8%

Sensitivity: 17.2%
DA: 53.4%

PPV: 62.5%
NPV: 52%

healthcare resources [12]. For diagnosing the equivocal cases of
acute appendicitis, ultrasounds and CT scans can provide an insight
to make further plans [11,13,15]. Ultrasound being operant reliant,
has variable degrees of reported specificities and sensitivities
[11,14]. While the specificity of CT scan is around 84%, but it is
at cost of rendering the patient exposed to radiation hazards and
subjected high costs [15]. Therefore, none of the available diagnostic
modalities can be labeled as ideal in decision making process
in emergency settings, as they are not cost effective and easily
available in all emergency set-ups of our region, with already limited
resources [11]. The advent of Alvarado score to help diagnose acute
appendicitis using pre-set clinical parameters, worked liked an
appeal to surgeons, as it significantly reduced the rate of negative
appendectomy overall. It was first forwarded in 1986, the system
readily gained acceptance in surgical fraternity as it was a handy
tool to make a presumptive diagnosis initially, but the system also
reported high false positive results of acute appendicitis, particularly
among females of fertile age group, so additional adjustments in
score was proposed later on and presented as “modified Alvarado
score” in 1994, which disqualified shifting of neutrophil to the left,
16 this further enhanced understanding of the system and cutback
the false positive cases; but the said specificity and sensitivity of
Alvarado system stood flat [17].

Citation: Mehwish Mooghal*, Wajiha Khan, Shahid Mehmood Khan, Lal Bux Brohi, Asrar Ahmad, et al. Diagnostic Accuracy of RIPASA
Scoring System in Presumptive Accurate Diagnosis of Acute Appendicitis: A Cross Sectional Study. Sur Cas Stud Op Acc J. 6(4)- 2022.
SCSOAJ.MS.ID.000244. DOI: 10.32474/SCSOAJ.2022.06.000244.

648

Sur Cas Stud Op Acc J

Volume 6 - Issue 4

Likewise, same goes for scores like PAS score and AIR score
[6,7]. Despite the fact that these scoring systems were applicable for
population in rest of the world, in due course within surgical set-ups
of Asia, it was observed that both Alvarado and modified Alvarado
score were underprovided systems for functioning accurately in
diagnosing acute appendicitis cases with reported low sensitivity
and specificity [18,19]. Later in year 2010, Dr. Chong C F in his
retrospective study, presented a new scoring system that could
comprehend better to set apart ethnic groups with diverse dietary
habits [19]. Consequently, RIPASA score was introduced for peoples
with Asian ethnicity, with improved specificity and sensitivity
of 85.7% & 96.2% respectively, for uncovering cases of acute
appendicitis. This is to consider that, RIPASA score is now accepted
widely and been tested for accuracy across multiple tertiary care
set-ups in Pakistan and has revealed encouraging results [20].
Butt et al. [3] in his study has concluded the sensitivity of 96.7%,
specificity 93.0% and DA95.1%of RIPASA score respectively.3
Our results also summarized the same profile as reported by Butt
et al. [3]. Interestingly, the age range distribution is considerable
for practicing surgeons, as most relevant age range for majority
of presentations of acute appendicitis is in between teens and
twenties [21] identical age group statistics(15-30yrs) is reported
in our study, which further buttress the evidence that below par,
erratic and unsafe dietary habits, which are more prevalent in this
age group; perhaps contributes to the elevated prevalence of acute
appendicitis in this alleged division of the people [21,22]. Likewise,
observations proposed that majority of the false positive cases
emerge from females of reproductive age group, amongst whom
the symptoms of underlying primary pathology are masked due to
mimicking symptoms of inflamed appendix, but primary cause is
often identified intra-operatively; like ovarian cyst rupture/ovarian
torsion, ectopic pregnancy [23,24]. Moreover, few studies reported
false positive patients who falls among age group of 40–55years
and are mainly diabetics& females, adding up another outlook to
consider while managing patients of acute appendicitis and making
differentials during assessment of patients, so the rate of negative
appendectomy can be decreased [25,26]. The limitations of our
study are multiple i.e.: small sample size, patients less than 15 and
more than 50 years were not included in the study, high rate of
negative appendectomies on histopathology results, non- inclusion
of patients who presented after 48 hours of onset of symptoms,
pregnant females and patients with co-morbidities were not
included in this study. While having these pitfalls we cannot
make our results applicable on all patients. However, our results
supported the diagnostic effectiveness of RIPASA scoring system
for majority of patients presenting to emergency departments,
we believe that our research and results can provide an insight to
future researchers to carry out more research work in this domain
and formulate/modify the scoring systems of acute appendicitis,
which are both surgeon friendly and financially cost effective.

Conclusion

By considering the results of our study we can put forward
our recommendation that RIPASA scoring system can become
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the preferred scoring system for doctors working in ED. Not only
it can aid in diagnosing acute appendicitis cases accurately with
high specificity and sensitivity, but it also obviates the need to use
expensive investigations. Moreover, it is supported that the patients
presenting in age range of 15-30 years should be taken as highly
suspicious and taken on low brink for diagnosis. Furthermore,
careful assessment must be done before labeling acute appendicitis
in women of fertile age group, so the number of false positive cases
can be circumvented.
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