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ABSTRACT

Introduction: Acute Appendicitis is one of the most common surgical emergencies and the most difficult to diagnose clinically in
equivocal cases. Of the various clinical scoring systems, ALVARADO is the time tested scoring system. But the reliability of this
scoring system among the Asian population has been debated. So we have compared the modified Raja Isteri Pengiran Anak
Saleha Appendicitis (RIPASA), a score designed for the Asian population, to the ALVARADO scoring system in diagnosing acute
appendicitis among the South Indian population.

Kannappan M, Ravindra Kumar C,” Dhanapal RR, Ramakrishnan R

Aim: To compare the usefulness of modified RIPASA and Alvarado’s scores in the diagnosis of acute appendicitis among the
Indian population.

Materials and Methods: The entire study population who presented to Sri Ramachandra Medical College and Research Insti-
tute, above the age of 18 years, with history and clinical features suggestive of acute appendicitis were scored with both Alvarado
and Modified RIPASA scores. The modification done in the original RIPASA score for our study is the removal of the score for
residential foreigner, as our study is based on the Indian population. The cut-off score to diagnose acute appendicitis in Modified
RIPASA and ALVARADO was fixed at 7.5 and 7.

Results: On comparing both the scores the sensitivity and specificity were higher for the Modified RIPASA score. This statistical
significance is further backed up by the receiver operator curve (ROC) graph, which shows a larger area under the curve for
Modified RIPASA (0.818) when compared to Alvarado (0.615).

Conclusion: The Modified RIPASA, a simple and easy scoring system, shows promising results in a South Indian population
with higher sensitivity and specificity than the ALVARADO score.
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INTRODUCTION But in equivocal cases, still, imaging techniques are also used

generously to prevent negative appendectomies and avert the

Acute appendicitis is the most common cause of abdominal  rigk of perforation. But a recent study has suggested that such
pain in both developed and developing countries. The life-  j,discriminate use of CT imaging may lead to early low-grade
time risk of acute appendicitis in males and females is 8.6%, appendicitis and unnecessary appendectomies which would
6.7%, respectively with a lifetime risk of having an appen-  qtherwise be resolved spontaneously by antibiotics therapy.’
dectomy reported to be 12% for men and 25% for wome."” 1 mitigate this low sensitivity and specificity a new scoring

Though being very common in surgical practice, the diagnosis ~ System was devised in Malaysia, namely RIPASA.

of acute appendicitis remains elusive even to the best of clini-  The RIPASA score is a simple and easy to use the quantita-
cians; hence the time tested clinical scoring system ALVARA-  (jye scoring system and most of the 14 clinical parameters

DO, which incorporates 6 clinical findings and 2 laboratory  ar¢ easily obtained from a good clinical history and exami-

results and gives a total score of 10, is used in segregating  ,ation. The RIPASA scoring system includes more param-
patients into high, moderate and low suspicion of appendicitis.
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eters than the Alvarado system and the latter did not con-
tain certain parameters such as age, gender, and duration of
symptoms before presentation. These parameters are shown
to affect the sensitivity and specificity of the Alvarado scor-
ing system in the diagnosis of acute appendicitis. This also
includes a urinalysis, which can be easily performed on the
spot. Hence a score can be obtained quickly and a rapid di-
agnosis made without having to wait for the full investiga-
tions to be available when a score of >7.5 is obtained. The
additional parameter that is unique to our local population
consists of foreign nationality, as the probability of acute ap-
pendicitis among foreign nationals presenting with RIF pain
is high. The RIPASA score has been shown to have signifi-
cantly higher sensitivity, specificity and diagnostic accuracy
compared to Alvarado Score, particularly when applied to
Asian population.*The modified RIPASA scoring’s sensitiv-
ity and specificity is tested in the Indian population in this
study.

MATERIALS & METHODS

The study was done after obtaining the Institutional Eth-
ics Committee’s clearance (IEC ref no. CSP MED/15/
OCT/25/91). All patients who presented to Sri Ramachandra
Institute of Higher Education and Research (SRIHER), with
a history and clinical features suggestive of acute appendici-
tis were included in the study. The study was done from April
2015 to October 2017.

All patients above the age of 18 years with history and clini-
cal features suggestive of acute appendicitis were included
in the study. Patients willing to participate in the study with
no previous history of acute appendicitis were also included
in the study. Patients excluded from the study were those not
willing to participate and those with other coexistent pathol-
ogies.

All patients were scored using both Alvarado [Table 1] and
Modified RIPASA [Table 2]. The removal of foreign NRIC
(which amounts to a value of 1) from the original RIPASA
score will be the modification made in this study.

All patients underwent Laparoscopic appendicectomy by
standard three-port technique under general anaesthesia.” A
10mm port was placed at the umbilicus and pneumoperito-
neum created with carbon dioxide and two more 5 mm ports
placed in the right and left iliac fossa to perform appendicec-
tomy [Figure 1]. The histopathology reports of the appen-
dicectomy specimen were collected. Acute appendicitis was
diagnosed based on neutrophilic infiltration in the muscular
propria [Figure 2].

The data were reported as the mean, +/- standard deviation
or median, depending on their distribution. The individual
characteristics of both the scores were statistically grouped

using frequency tables. The chi-square test was used to as-
sess differences in categorical variables between groups. The
sensitivity and specificity of both scores were calculated.
Statistical analysis was performed using SPSS software (ver-
sion 17).

RESULTS

Our study had 109 patients who underwent Laparoscopic
Appendicectomy based on clinical and radiological evi-
dence, of which 68 were male and 41 were female. All
patients underwent ultrasound imaging and 58% of them
had an equivocal or negative ultrasound report and needed
CT scans to confirm the diagnosis of acute appendicitis.
On histopathological analysis, 98 patients biopsies were
proven to be appendicitis and 11 patients had negative ap-
pendectomies. Out of the 98 cases, 41 was reported as acute
appendicitis, 24 as appendicitis with periappendicitis, 31 as
acute suppurative and 2 as gangrenous appendicitis. Out of
the 11 negative appendectomies, 9 were reported as reac-
tive lymphoid hyperplasia and 2 was reported as eosino-
philic appendicitis

The cut-off score to diagnose acute appendicitis in Modified
RIPASA was fixed at 7.5. The percentage of patients who
had a score of above 7.5 in the modified RIPASA was 84.4%
(9 2 patients). 17 patients had a score below 7.5, which
amounted to 15.6% of the total cases. The cut-off score to
diagnose acute appendicitis in ALVARADO was fixed at 7.
The percentage of patients who had a score of above 7 in
Alvarado was 66.1% (72 patients). 37 patients had a score
below 7, which amounted to 33.9% of the total cases.

On evaluating the Modified RIPASA score with the histo-
pathological report in diagnosing appendicitis, the sensitivity
is 90.82%, Specificity is 72.73%, Positive predictive value is
96.74%, Negative predictive value is 47.06%, Positive like-
lihood ratio is 3.33 and Negative likelihood ratio is 0.13. By
chi-square test, the P value was 0.000, which is highly
significant [Table 3].

On evaluating the ALVARADO score with the histopatho-
logical report in diagnosing appendicitis, the Sensitivity is
68.37%, Specificity is 54.55%, Positive predictive value is
93.06%, Negative predictive value is 16.22%, Positive likeli-
hood ratio is 1.50 and Negative likelihood ratio is 0.58. By
chi-square test, P-value was 0.128, which is significant [Ta-
ble 4].

A Receiver Operating Characteristic (ROC) curve showed
the area under the ROC curve for RIPASA is significantly
higher than Alvarado’s area under the curve [Figure 3]. This
signifies that RIPASA has a higher statistical significance in
predicting acute appendicitis.
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DISCUSSION

Acute appendicitis is essentially a clinical diagnosis with a
lifetime risk of approximately one in seven.’ The earlier the
diagnosis of acute appendicitis is made the risk of complica-
tions can be reduced. On the other hand, overdiagnosis of
acute appendicitis could also increase the rate of negative
appendectomies. Scoring systems are very useful, especially
in equivocal cases that are encountered now and then. Wide-
ly used scores like Alvarado, which aid in the diagnosis of
acute appendicitis, have been developed in and for a Cauca-
sian population. A new scoring system RIPASA for the Asian
population was devised, which was evaluated in this study.

In our study, a total of 109 patients were included. There
is a male predominance noted in the incidence of acute ap-
pendicitis. There was an incidence of 62.4% in males when
compared to a 37.6% incidence in the female population.
This increase in male incidence was noted in similar studies
such as Chong et al, Cuscheri A et al and other published
data.* The mean age noted in our study was 31.05 years. The
incidence in various parts of the world like Poland, Turkey
and the United States all remain high in this age group of
patients.”®

The entire study population was scored with both Alvarado
and Modified RIPASA. The Alvarado score’s cut off was
set at a score of 7 and above for a diagnosis of acute ap-
pendicitis. This data was analyzed in comparison with the
histopathology reports. The sensitivity and specificity were
calculated at 68.37% and 54.55% respectively. The positive
predictive value was 93.06% and the negative predictive
value was 16.22%. The P-value calculated by the Chi-square
tests gave a P value of 0.128, which was statistically sig-
nificant. Nanjundaiah et al. and Hasan et al. reported similar
sensitivities and specificities.”!?

As part of the evaluation of acute right iliac fossa pain all
the patients included in the study underwent ultrasound ex-
amination of the abdomen. In 42% ultrasound showed fea-
tures suggestive of acute appendicitis. 58% of the patients re-
quired CT abdomen to diagnose appendicitis. CT was found
to significantly increase the accuracy of diagnosing acute ap-
pendicitis, which was similar in comparison to other studies
such as Park JS et al."

The cut off for Modified RIPASA score was set at a score
of 7.5 and above. The sensitivity and specificity were calcu-
lated at 90.82% and 72.73% respectively. The positive pre-
dictive value was 96.74% and the negative predictive value
was 47.06%. The P-value calculated by the Chi-square tests
gave a P value less than 0.000, which was highly significant.
Similar studies like Ravi et al. reported a sensitivity of 84.2%
and a specificity of 100% for RIPASA."

On comparing both the scores the sensitivity and specificity
were higher for the Modified RIPASA score. The positive

predictive value was higher for Alvarado and the negative
predictive value was higher for the Modified RIPASA score.
Both P values suggested statistical significance; however,
the P-value for Modified RIPASA was highly significant (P
< 0.000). This statistical significance is further backed up
by the receiver operator curve (ROC) graph, which shows
a larger area under the curve for Modified RIPASA (0.818)
when compared to Alvarado (0.615).

This study, along with various other quoted articles, suggests
that the Alvarado score is not very sensitive in an Asian pop-
ulation as compared to a Western population.!* On the other
hand the Modified RIPASA score seems more sensitive and
specific in the Asian population.'*

The authors who have devised the score suggest it uses many
parameters important for the diagnosis of acute appendicitis,
such as age, sex and duration of symptoms, which are not
present in the Alvarado and Modified Alvarado scores.® The
local inflammatory indicators such as Rovsing’s sign and
guarding were also included in the score. The original RIPA-
SA score had scored residential foreigners as one; since our
study was based on an Indian population and no foreigners
were included we decided to omit the score. This is based on
the fact that the diet of the Western population is low in di-
etary fibre and high in saturated fatty foods. This puts this in
a higher incidence of acute appendicitis. Thus the Modified
RIPASA was concluded to be a more applicable and useful
score in an Indian population.

CONCLUSION

The Modified RIPASA score has shown a promising result
in the South Indian population with higher sensitivity and
specificity than ALVARADO. The various parameters re-
quired in the score can easily be obtained from a simple his-
tory and physical examination. In a resource-limited set-up,
this score can help us to stratify patients based on the need
for further evaluation, thereby reducing unnecessary admis-
sions. The difference in diagnostic accuracy between Modi-
fied RIPASA and Alvarado was statistically significant (P
value<0.000) in our study.
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Table 2: (Continued)

Criteria Score

RIF pain 0.5
Pain migration to RIF 0.5
Anorexia 1
Nausea and vomiting 1
Duration < 48 hours 1
Duration > 48 hours 0.5
RIF tenderness 1
Guarding 2
Rebound tenderness 1
Rovsing sign 2
Temperature > 37° or < 39° C 1
Leucocytosis 1
Negative urine analysis 1
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Table 3: Chi - Square Test For Modified Ripasa

Asymp. Sig. (2-sided) Exact Sig. Exact Sig.

(2-sided) (1-sided)
Pearson Chi- Square 30.336° 1 .000
Continuity Correction® 25.700 1 .000
Likelihood Ratio 21.358 1 .000
Fisher's Exact Test .000 .000
Linear-by- Linear
Association 30.057 1 .000
N of Valid Cases 109

Table 4: Chi - Square Test for Alvarado

Asymp. Sig. (2-sided)  Exact Sig. (2-sided)  Exact Sig. (1-sided)

Pearson Chi- Square 2.316° 1 128

Continuity Correction® 1.406 1 236

Likelihood Ratio 2.190 1 139

Fisher's Exact Test 179 119
Linear-by- Linear

Association 2.294 1 130

N of Valid Cases 109
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Figure 3: ROC Curve.

Figure 2: Histopathology — Acute Appendicitis.
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