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ABSTRACT

Objective: To determine the diagnostic accuracy of Alvarado score and the RIPASA score for acute appendicitis using
histopathology as a gold standard.

Study Design: Cross sectional validation study.

Place and Duration of Study: Department of General Surgery, Combined Military Hospital, Rawalpindi Pakistan, from Mar to
Sep 2018.

Methodology: A total number of 270 patients were included in the study presenting with pain right iliac fossa to the Accident
and Emergency department. Surgeons and Seniors Residents in Surgery on call in the Accident and Emergency Department.
Combined Military Hospital, Rawalpindi, scored the patients with suspicion of acute appendicitis with Alvarado Score and
RIPASA score simultaneously. After appendectomy of these patients, the removed appendix was sent for histopathology
to confirm whether it was normal or inflamed. A 2x2 table was used for calculating sensitivity, specificity and diagnostic
accuracy of the RIPASA score and Alvarado Score. The two scoring systems were then compared for diagnostic accuracy.
Results: In our study, the sensitivity, specificity, positive predictive value, negative predictive value and diagnostic accuracy
of RIPASA score and Alvarado score for diagnosing acute appendicitis were 92.1%, 62.1%, 95.2%, 48.6%, 88.9% and 72.6%,
68.9%, 95.1%, 23.2%, 72.2% respectively.

Conclusion: The diagnostic accuracy of RIPASA score was more than that of Alvarado score in diagnosing acute appendicitis.
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INTRODUCTION Acute appendicitis is one of the most common

Acute appendicitis was first described by Fitz et surgical emergencies pre§enteq to the Accident and
al in 1886 in a study titled as ‘perforating inflammation ~ Emergency Departments in which the surgeon has to
of the vermiform appendix’.! McBurney et al further take a quick decision about its operative management!.
worked on acute appendicitis elaborating its signs and ~ The lifetime prevalence of acute appendicitis is about
symptoms.! He described the point of maximum ten- 22% ranging between 13-77%.>

derness in the right iliac fossa which bears his name. Different clinical scoring systems have been made
The McBurney point is a guide while examining such  for the diagnosis of acute appendicitis in which Alva-
a patient and then giving the surgical incision sub-  rado Score is widely used.>* Recently RIPASA scoring
sequently. system has been developed in 2010 preferably for

The diagnosis of acute appendicitis is based on  Asian population. It is more elaborated in terms of
a thorough clinical judgment including a detailed his- patient demographic factors and clinical components
tory and clinical examination. The aetiology of acute as compared to the already existing Alvarado Score.®
appendicitis is thought to be multifactorial in which
luminal obstruction, dietary and familial factors have
all been documented!. Many trials have been conduc-
ted to assess the role of conservative treatment for
acute appendicitis. However, classically the treatment
of choice is an emergency appendectomy.

Although acute appendicitis is a common surgical
problem, still a negative appendectomy rate of 20-40%
exists in many parts of the world, which is associated
with a definitive morbidity.” The negative appendec-
tomy rate reported in a study conducted in Pakistan
Institute of Medical Sciences Islamabad, Pakistan was

17.5%8. A more accurate scoring system for the clinical
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Combined Military Hospital Kohat Pakistan 1agnosis of acute appendicitis needs O € aaopted to
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In 1986, Alvarado developed a clinical scoring
system for the diagnosis of acute appendicitis known
as Alvarado Score.* The score has 6 clinical items and
2 laboratory measurements with a total of 10 points
(Table-I).

An Alvarado score of 7 or more is considered
as probable acute appendicitis and <7 is considered
as less probable. Imaging studies like ultrasound and
computed tomography usually aid in the diagnosis of
acute appendicitis. However, in circumstances where
the imaging is not available the diagnostic scoring sys-
tems can be very useful in deciding the management of
such patients®.

The RIPASA score is a recently developed clinical
scoring system applied in the diagnosis of acute
appendicitis.® It was developed in 2010 and was advo-
cated for use in Asian population with a better sensi-
tivity and specificity as compared to Alvarado score.
The score has 2 patient demographic components, 10
clinical items and 2 laboratory measurements with
a total of 16.5 points as shown in Table-II.

A RIPASA score of 7.5 or more is considered as
probable acute appendicitis and <7.5 is considered as
less probable.

Most of the hospital settings around the world
follow the Alvarado scoring system for the diagnosis
of acute appendicitis as mentioned earlier.# Likewise
our hospital settings also use the Alvarado scoring sys-
tem. But literature review of the comparison of the
newly developed RIPASA score and Alvarado score
for the diagnosis of acute appendicitis shows the supe-
riority of the new RIPASA scoring system in diagnosis
over the Alvarado scoring system.6810 But the studies
comparing these two scoring systems has not been
done on local population of Pakistan except Karachi.!0

The above critique signifies the importance of
more such studies that need to be conducted in this
regard in our clinical settings so as to adopt a better
diagnostic scoring system for acute appendicitis. It
would greatly help our surgeons to take a better deci-
sion regarding operative management of such patients
with more confidence to avoid missed diagnosis of
acute appendicitis which can lead to deleterious comp-
lications like perforation of the acutely inflamed app-
endix.’ Likewise it would also help the patients by dec-
reasing the unnecessary appendectomies performed
on them thereby decreasing the morbidity associated
with these operative procedures.”! By reducing the
morbidity of the patients associated with unnecessary
appendectomies, the unnecessary logistic costs would

also be reduced. Unwanted admissions and expensive
imaging studies can also be avoided by adopting a
better scoring system.

Table-I: Alvarado Score (4).
Alvarado Score

Symptoms
Abdominal pain that migrates to the right iliac fossa 1
Anorexia (loss of appetite) 1
Nausea or vomiting 1
Signs
Tenderness in the right iliac fossa 2
Rebound tenderness 1
Fever of 37.3°C or more 1
Laboratory
Leukocytosis >10,000 2
Neutrophilia >70% 1
Total 10
Table-II: RIPASA Score (5).
RIPASA Score
Patient Characteristics Score
Gender
Female 0.5
Male 1.0
Age
<40 years 1.0
>4( years 0.5
Symptoms
Right iliac fossa (RIF) pain 0.5
Pain migration to RIF 0.5
Anorexia 1.0
Nausea and Vomiting 1.0
Duration of Symptoms
<48 h 1.0
>48 h 0.5
Signs
RIF tenderness 1.0
Guarding 2.0
Rebound tenderness 1.0
Rovsing’s Sign 2.0
Fever >37C, <39C 1.0
Investigations
Raised White cell count 1.0
Negative urinalysis 1.0
Total 16.5

The study conducted is of help to the junior
doctors, surgical trainees and young surgeons because
this group of doctors usually comes across such cases
during their duties in the Accident and Emergency
departments (A & E) of a hospital. RIPASA score is a
bit lengthy one but if properly displayed in the A & E
then it can be easily followed. It is also stressed that
USG abdomen may also be done especially in female
patients if the facility is available. It will help in
excluding other causes of pain in right iliac fossa.? The
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objective of study was to determine diagnostic accu-
racy of Alvarado score and the RIPASA score for acute
appendicitis using histopathology as a gold standard.

METHODOLOGY

This cross sectional validation study conducted
in General Surgery Department, Combined Military
Hospital (CMH) Rawalpindi, from March to Sep-
tember 2018. Permission was taken from institutional
review board and ethical committee (Certificate No.
10/04/19) for conducting this study.

The sample size of this study was taken as 270
according to WHO calculator based upon the justi-
fication given; the expected sensitivity and specificity
of RIPASA Score: 98% and 81% (6), the expected sen-
sitivity and specificity of Alvarado score: 68% and
88% (6), the prevalence of acute appendicitis: 22% (2),
desired precision: 0.05 (5%), confidence level: 95%.

The sample size for measuring sensitivity and
specificity for RIPASA score taking into account the
above prevalence, desired precision and confidence
level was 270 and that for Alvarado score was 120.
Therefore, for comparison of these two scores, the
sample size used was 270. The sampling technique
adopted was non-pro-bability, consecutive sampling.

Inclusion Criteria: The patients included were adults
ranging from 12-80 years of both the genders presen-
ting with pain right iliac fossa to the A&E Department.

Exclusion Criteria: The patients excluded were all
patients presenting with non-RIF pain, those who have
previously undergone appendectomy and those refer-
red with known cause of abdominal pain, patients
with generalized peritonitis, pregnant females, pati-
ents with any abdominal or pelvic malignancy and
patients with appendicular abscess.

Surgeons and seniors residents in surgery on
call in the A & E Dept CMH, Rawalpindi scored the
patients with suspicion of acute appendicitis with
Alvarado Score and RIPASA score simultaneously. For
convenience, boards and charts were displayed in the
A & E Dept clearly depicting Alvarado and RIPASA
score. Those senior residents finding any difficulty in
the new RIPASA score were educated by the classified
surgeons. The temperature measurement and blood
complete picture samples were taken at the same time
for both the Alvarado Score and RIPASA score. Infor-
med consent was taken for inclusion into the study
when the patients were pain free. After the appen-
dectomy of these patients, the removed appendix was

sent for histopathology to confirm whether it was
normal or inflamed.

Data were entered and analyzed using SPSS-16
version. Age distribution of the patients was calculated
along with the mean patient age. Gender distribution
was also calculated. A 2x2 table was used for calcu-
lating sensitivity, specificity and diagnostic accuracy of
the RIPASA score and Alvarado Score (Table-III).

Table-III: Diagnostic score comparison.

Diagnostic Score Histopathology of Appendix
(Either RIPASA Inflamed Normal

or Alvarado) Appendix Appendix
>7.5 True Positive (a) False Positive (b)
<75 False Negative (c) | True Negative (d)

The diagnostic accuracy of the two scoring
systems was calculated and compared.

RESULTS

The demographic characteristics of the 270
patients included in the study were calculated. The
number of male patients included in the study were
162 (59.9%) and female patients were 108 (40.1%). The
mean age of the patients was 26.6 £ 9.26. Almost 83 %
of the patients were below the age of 40 years while
only 3% were above 60 years.

Out of 270 patients who underwent appendec-
tomy, 241 had an inflamed appendix on histopatho-
logy and 29 patients on histopathology had normal
appendix. The negative appendectomy rate was 10.7%.
The sensitivity, specificity, positive predictive value,
negative predictive value of RIPASA score and Alvara-
do score were calculated by 2x2 table as shown in
Table-1V.

Table-IV: Table for RIPASA and Alvarado Score.

RIPASA Histopathology of Appendix
Score Inflamed Normal
Appendix Appendix

275 222 (82%) 11 (4%)
<75 19 (7%) 18 (6%)
Alvarado Score

>7 175 (64%) 9 (3%)
<7 66 (24%) 20 (7%)

Sensitivity for RIPASA score = 222/222 + 19x100
= 92.1%, specificity for RIPASA score = 18/11 + 18x100
= 62.1%, positive predictive value for RIPASA score =
222/222 * 11x100 = 95.2%, negative predictive value
for RIPASA score=18/19 £ 18 x 100 = 48.6%, diagnostic
accuracy for RIPASA score = 222 £18/222 +11 £19 +
18x100 = 88.9%.
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Sensitivity for Alvarado score = 175/175 * 66x100
=72.6%, specificity for Alvarado score = 20/9 + 20x100
= 68.9%, positive predictive value for Alvarado score =
175/175 £ 9x100 = 95.1%, negative predictive value for
Alvarado score = 20/66 * 20x100 = 23.2%, diagnostic
accuracy for Alvarado score = 175 + 20/175 + 9 + 66 +
20x100 =72.2% (Table-V).

Table-V: Comparison of RIPASA Score/Alvarado Score.

RIPASA Score % | Alvarado Score %
Sensitivity 92.1 72.6
Specificity 62.1 68.9
Diagnostic 88.9 799
Accuracy
DISCUSSION

Acute appendicitis is a common surgical emer-
gency at least in the young adults.’??3 The diagnosis
depends upon a thorough clinical acumen of the doc-
tor in the accident and emergency department. Labo-
ratory investigations and imaging like ultrasound ab-
domen may augment the clinical assessment but the
prime role is played by a careful clinical examination
of the abdomen. The sensitivity and specificity of the
computed tomography scan of the abdomen and pelvis
for diagnosing acute appendicitis is high. However, it
cannot be used in every patient as it is not widely avai-
lable in most of our settings. Also in tertiary care set-
ups due to an increase demand on radiologists, accu-
rate reporting of such a scan cannot be done usually in
emergency settings.

The challenge in the management of acute appen-
dicitis is not just that of a clinical diagnosis but also of
an early surgical intervention. If there is an ambiguity
in the clinical diagnosis then an early intervention may
warrant a negative appendectomy. To avoid such an
unfortunate situation, different scoring systems have
been used by the surgeons for the diagnosis of acute
appendicitis. Alvarado score,'#1> has historically been
used for scoring in the diagnosis of acute appendicitis.
It is still taught in medical colleges throughout the
world and so it is the widely used scoring system.
Other scoring systems include Tzanaki, Eskelinen,
Lindberg and appendicitis inflammatory response
score.1617

RIPASA score has been recently developed in the
last decade for the Asian population. Age, gender and
duration of symptoms have also been taken into acc-
ount in RIPASA score. Various studies have been done
to compare the usefulness of Alvarado score and the
RIPASA score in the diagnosis of acute appendicitis.

They have regarded RIPASA score as superior to
Alvarado score in terms of diagnostic accuracy.

In our study the sensitivity, specificity, positive
predictive value, negative predictive value and diag-
nostic accuracy of RIPASA score and Alvarado score
for diagnosing acute appendicitis is 92.1%, 62.1%,
95.2%, 48.6%, 88.9% and 72.6%, 68.9%, 95.1%, 23.2%,
72.2% respectively.

A study conducted in CMH Kohat in 2012 eval-
uated the usefulness of RIPASA score as a new diag-
nostic score for acute appendicitis for the local popu-
lation with a diagnostic accuracy of 95.1%.° In the same
study the sensitivity of RIPASA score was 96.7%, spe-
cificity was 93%, positive predictive value was 94.8%
and negative predictive value was 95.54%.° There is a
single study conducted in Pakistan on the population
of Karachi in 2015 which has concluded that RIPASA is
a reliable and sensitive diagnostic tool in comparison
to Alvarado score to diagnose acute appendicitis.l0
According to this study, sensitivity of RIPASA score
for diagnosing acute appendicitis was 91.11%, specifi-
city was 60%, positive predictive value (PPV) was
95.34%, negative predictive value (NPV) was 42.85%
and diagnostic accuracy was 88%. Sensitivity of Alva-
rado score was 11.67%, specificity was 95%, PPV was
95.45%, and NPV was 10.67% and diagnostic accuracy
was 20%.10

A study conducted in Rajasthan India showed
the sensitivity, specificity, positive predictive value,
negative predictive value and diagnostic accuracy of
RIPASA score and Alvarado score for diagnosing acute
appendicitis as 94.7%, 60%, 97.8%, 37.5%, 93% and
67.3%, 80%, 98.4%, 11.4%, 68% respectively.!® Another
study conducted in Jordan revealed that the sensitivi-
ty, specificity, positive predictive value, negative pre-
dictive value and diagnostic accuracy of RIPASA score
and Alvarado score for diagnosing acute appendicitis
is 93.2%, 61.8%, 92.2%, 64.9%, 91.5% and 73.7%, 68.6%,
92.1%, 34.8%, 74.3%.1°

The results of our study were in coherence with
international studies. RIPASA score has sensitivity and
diagnostic accuracy more than that of Alvarado score.
The reason may be the addition of gender, age and
duration of symptoms which affect the diagnosis. It
also has the inclusion of roving’s sign and guarding
which may play a more diagnostic role in picking up
the localized peritonism due to acute appendicitis. The
addition of a negative urine analysis also helps to
differentiate the urinary tract causes of pain in right
iliac fossa from acute appendicitis. However, it may be
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noted that Alvarado score has more specificity as com-
pared to RIPASA score and it has been documented in
other international studies as well.

CONCLUSION

The diagnostic accuracy of RIPASA score was 89%
which was more than that of Alvarado score (72%) in diag-
nosing acute appendicitis. Its use may be encouraged in our
settings as compared to Alvarado score in order to pick up
the diagnosis that would otherwise be missed by Alvarado
score. It may also reduce the negative appendectomy rates in
our settings by accurately diagnosing acute appendicitis.
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