Received: 16 September 2022

Revised: 10 November 2022

Accepted: 11 January 2023

DOI: 10.1002/hsr2.1078

ORIGINAL RESEARCH

Health Science Reports

OpenAccess

WILEY

Alvarado or RIPASA? Which one do you use to diagnose acute
appendicitis?: A cross-sectional study

Naeimeh Heiranizadeh?
Saeed kargar?

1Department of Surgery, Shahid Sadoughi
University of Medical Sciences, Yazd, Iran

2Department of Surgery, Tehran University of
Medical Sciences, Yazd, Iran

3Student Research Committee, Department of
Surgery, Shahid Sadoughi University of
Medical Sciences, Yazd, Iran

Correspondence

Hamid Reza Mohammadi, Student Research
Committee, Department of Surgery, Shahid
Sadoughi University of Medical Sciences,
Yazd, Iran.

Email: h.r_mohammadi@yahoo.com

| Seyyed Mohammad Hossein Mousavi Beyuki? |
| Aryana Abadiyan! ® |

Hamid Reza Mohammadi®

Abstract

Background and Aims: Acute appendicitis is one of the most common causes of
lower abdominal pain, which is considered a general surgical emergency worldwide.
The present study aimed to compare the diagnostic value of Raja Isteri Pengiran
Anak Saleha Appendicitis (RIPASA) and Alvarado score systems in diagnosing acute
appendicitis.

Methods: A prospective cross-sectional study was conducted at Shahid Sadoughi
and Shahid Rahnemoon Hospitals in Yazd between September 2020 and February
2020. The statistical population consisted of all of the patients referred to the
Accident and Emergency department with right iliac fossa (RIF) pain. All patients
were scored using Alvarado and RIPASA scoring system. sensitivity, specificity,
positive predictive value (PPV), and negative predictive value (NPV) were computed
by using SPSS statistical software. An receiver operating characteristic curve were
plotted.

Results: In present study, one hundred suspected patients with appendicitis who
underwent appendectomy were evaluated. The mean age of our study population
was 25.2 £ 12.1 years, and the gender distribution was 57% males and 43% females.
The sensitivity, specificity, PPV and NPV of RIPASA were 86.6%, 66.7%, 92.2%, and
52.2%, respectively. The sensitivity, specificity, PPV and NPV of Alvarado score were
67.1%, 72.2%, 91.7%, 32.5%, respectively. The diagnostic accuracy was 68% for
Alvarado score and 83% for RIPASA. The area under the curve for RIPASA (0.87)
was more than that for Alvarado score (0.77).

Conclusion: The RIPASA score system had higher sensitivity, PPV, NPV, and
accuracy than the Alvarado one. It is recommended for the physician and surgeon to

evaluate patients with RIF pain using the RIPASA score.
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1 | INTRODUCTION

Acute appendicitis is one of the most common causes of lower
abdominal pain, which is considered a general surgical emergency

worldwide 12

and affects 7%-12% of the general population. The
most common age range is 25-35 years of age.>* Despite the
advances in the treatment and diagnosis of appendicitis, it is still
difficult to diagnose acute appendicitis in young people, the elderly,
and women of reproductive age. Various gastrointestinal, reproduc-
tive, or gynecological inflammatory conditions have signs and
symptoms similar to acute appendicitis.” Diagnosis of appendicitis
is challenging and based on a set of clinical signs and physical
examination, combined with laboratory findings.® Although the use of
tools such as computed tomography (CT) scans and ultrasonography
help to confirm the appendicitis diagnosis and increase diagnostic
accuracy, due to their high costs and availability problems, cost-
effective alternative methods are preferred to reduce negative
appendectomy and appendicitis complications.”® One of the cost-
effect diagnostics assisting tools is clinical scoring systems. Different
scoring systems assign numerical values to signs, symptoms, and
laboratory results. The Alvarado scoring system is the first and the
most popular systems for surgeons to diagnose appendicitis.’
Another scoring system is the Raja Isteri Pengiran Anak Saleha
Appendicitis (RIPASA) system, a new scoring system for diagnosing
acute appendicitis. Its high sensitivity, specificity, and diagnostic
accuracy have been identified, especially in the Asian population.®
Studies that compared the diagnostic accuracy of the Alvarado and
RIPASA are still sparse. The present study aimed to compare the
diagnostic value of RIPASA and Alvarado score systems in diagnosing

acute appendicitis.

2 | MATERIALS AND METHODS

A prospective cross-sectional double-center study was conducted at
Shahid Sadoughi and Shahid Rahnemoon Hospitals, a university-
afliated tertiary medical center in Yazd, between September 2020
and February 2020. Ethical committee of Shahid Sadoughi University
of medical sciences approved the study (IR.SSU.MEDICINE.R-
EC.1398.144); all the study procedures were conducted following
the Declaration of Helsinki, and Informed consent was obtained from
all of the patients before the study. The statistical population
consisted of all of the patients referred to the Accident and
Emergency (A&E) department with right iliac fossa (RIF) pain. Each
patient was examined by a surgeon. Patients suspected of having
acute appendicitis based on clinical examinations, ultrasound, and
laboratory findings who underwent laparoscopic appendectomy were
included in the study. Children under 14 years old, pregnant women,
people with skin pigmentation, nail polish, venous pulse, severe
anemia (Hb <5), appendicular mass and features of peritonitis were
excluded from the study. The Histopathological findings of each
patient's appendix sampling were recorded to identify positive as well

as negative appendectomies. The data was completed through a

preprepared form that contains demographic information (age,
gender, and nationality), history, examinations and laboratory findings
of the patients. Alvarado and RIPASA scoring were done for all
patients. This system includes 10 points and evaluates 8 parameters
based on the patient's symptoms and signs and laboratory findings, as
well as the RIPASA system includes 18 parameters. The Alvarado
score had eight parameters, whereas the RIPASA score included 18.
RIPASA's parameter scores varied from 0.5 to 2 and 1 to 2 for
Alvarado were shown in Table 1.71°

All the data was analyzed by SPSS version 20 for Windows (SPSS
Inc.). Qualitative variables were reported by cross-tabulation and
quantitative variables were reported by mean and standard deviation.
Chi-square test were used for analyses. Sensitivity, specificity,
positive predictive value (PPV), negative predictive value (NPV),
diagnostic accuracy and negative appendectomy rate for both
Alvarado and RIPASA scoring system were calculated. An receiver
operating characteristic (ROC) curve at the optimal cut-off threshold
scores for the Alvarado and RIPASA scores were plotted using the

SPSS software. The level of significant p-value was set at 0.05.

TABLE 1 Alvarado & RIPASA scoring system

Characteristics RIPASA score  Alvarado score

male 1 -
Female 0.5 -
Age <39.9 years 1 -
Age >40 years 0.5 -
Foreign national 1 -
Symptoms
Right lliac Fossa (RIF) pain 0.5 -
Pain migrating to the RIF 0.5 1
Anorexia 1 1
Nausea/vomiting 1 1
Symptoms duration <48 h 1 -
Symptoms duration >48 h 0.5 -
Sign
Tenderness in the right lower 1 2
quadrant
Abdominal guarding 2 -
Blumberg sign 1 1
Rovsing sign 2 -
Elevated temp/fever 1 1
Laboratory
Leukocytes >10,000/mm? 1 2
Neutrophilia >70% - 1
Negative urinalysis 1 -
Total 17.5 10

Abbreviation: RIPASA, Raja Isteri Pengiran Anak Saleha Appendicitis.
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3 | RESULTS

In present study, 100 suspected patients with appendicitis who
underwent appendectomy in Shahid Sadoughi and Shahid Rahne-
moon hospitals were evaluated. The mean age of our study

TABLE 2 Alvarado & RIPASA scoring systems in relation to

histopathological reports

Histopathological report

Alvarado score

<7.0 55 (67.1)

<7.0 27 (32.9)
RIPASA score

<7.5 71 (86.6)

<7.5 11 (13.4)

Positive (%)

Negative (%)
5(27.8)
13 (72.2)

6 (33.3)
12 (66.7)

Total (%) p-value®
60 (60) 0.001
40 (40)

77 (77) <0.001
23 (23)

Abbreviation: RIPASA, Raja Isteri Pengiran Anak Saleha Appendicitis.
2Chi-square test were used for analyses. The level of significant p-value

was set at 0.05.

TABLE 3

Sensitivity, specificity, and positive and negative

predictive values of RIPASA and RIPASA scoring systems

Sensitivity

Specificity

Positive predictive value
Negative predictive value

Accuracy

Alvarado
Score (Cl 95%)

67.1% (58.04-76.16)
72.2% (63.5-80.9)
91.7% (86.3-97.1)
32.5% (23.3-41.7)
68% (58.9-77.1)

RIPASA
Score (Cl 95%)

86.6% (80-93.2)
66.7% (57.5-75.9)
92.2% (87-97.4)
52.2% (42.4-62)
83% (75.7-90.3)

Abbreviations: Cl, confidence interval; RIPASA, Raja Isteri Pengiran Anak
Saleha Appendicitis.

Open Access

population was 25.2+12.1 years (range: 7-59) and the gender
distribution was 57 (57%) males and 43 (43%) females. The
participants were also assessed using the Alvarado system, and
those with scores of 7 or above were classified in the high possibility
group, while those with scores of 7 or lower were classified in the low
probability group. The probability of acute appendicitis was high in
55 of 82 individuals with a diagnosis of acute appendicitis based on
histopathological examination (HPE), and HPE has a significant
relationship with Alvarado (p = 0.001). The participants were assessed
using the RIPASA system, and those who achieved a score of 7.5 or
more were classified in the high probability group. According to
RIPASA 86.6% of individuals diagnosed with acute appendicitis
confirmed by HPE had a high probability of appendicitis based on
preoperative assessment. A significant association was seen between
the RIPASA score and the HPE (p < 0.001) (Table 2).

The sensitivity, specificity, PPV and NPV of RIPASA were 86.6%,
66.7%, 92.2% and 52.2%, respectively. The sensitivity, specificity,
PPV and NPV of Alvarado score were 67.1%, 72.2%, 91.7%, 32.5%,
respectively. The diagnostic accuracy was 68% for Alvarado score
and 83% for RIPASA (Table 3). Subsequently, the area under the
curve (AUC) of these two scoring systems was calculated and
the results were compared with each other. The AUC was 0.87 for
RIPASA which was more than that for Alvarado score, which was
0.77 for Alvarado (Figure 1).

4 | DISCUSSION

Acute appendicitis is one of the most common surgical emergencies
that diagnosis delay can lead to perforation, bowel obstruction,
rupture, sepsis and peritonitis. So quick and correct diagnosis of

acute appendicitis is very important and associated with decreased
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of morbidity and mortality.2%12 The definitive diagnosis of
appendicitis can be significantly assisted by radiological modalities
such CT scan, which has extremely high sensitivity and specificity.
However, it is preferred that we utilize alternative methods to
assess the probability of acute appendicitis due to the high cost of
these procedures, the requirement for an expert radiologist, and
their unavailability in all hospitals and clinic.?® Blood parameters
such as white blood cell count and C-reactive protein can assist in
the diagnosis, however both are nonspecific and can be increased in
a variety of inflammatory and infection diseases, and have several
differential diagnoses. Physical exams are useful in detecting
appendicitis and increasing diagnostic accuracy; several scoring
systems have been developed to screen patients for appendicitis.
Acute appendicitis is diagnosed using the Alvarado scoring system,
which was developed in 1986. Although this approach showed a
high level of sensitivity and specificity in western population, it was
less effective in diagnosing acute appendicitis in Asian population.
To estimate the risk of appendicitis, the RIPAS scoring system was
modified with additional characteristics. Despite of the numerous
studies evaluating scoring systems, the studies have not yet
reached the same conclusion, and the findings have varied among
nations.? In the present study, we compared two scoring systems,
RIPASA and Alvarado, to detect acute appendicitis in patients
referred to the Middle East's Accident and Emergency (A&E)
Department with acute RIF pain. The results of this study for
Alvarado and RIPASA scores showed sensitivity of 67.1% versus
86.6%, specificity of 72.2% versus 66.7%, PPV of 91.7% versus
92.2% NPV of 32.5% versus 52.2%. In the present study, the ROC
curve was constructed to determine the optimal cutoff score for
both scoring systems based on their sensitivity and specificity. For
Alvarado, a cut-off score of higher than seven was determined, but
for RIPASA, the optimal cut-off value was higher than 7.5. The AUC
was 0.87 for RIPASA which was more than that for Alvarado score.
The diagnostic accuracy of Alvarado and RIPASA criteria in this
study was 68% and 83%, respectively. Both systems can assist
surgeons in diagnosing acute appendicitis; however, the RIPASA
system was more sensitive and offered better estimation methods
than the Alvarado score. In a similar study, Praveena Suresh et al.
reported that the sensitivity of RIPASA score was more highly than
Alvarado (100% vs. 60.8%, respectively).!* consistent with our
findings, Parmeshwar et al.!® reported sensitivity of 94.73% for
RIPASA scoring system and 67.36% for Alvarado that was closed to
our findings (67.1% vs. 67.36%). Next, we evaluated the specificity

1,% it was

of scoring systems. In the study by Rodrigues et a
reported that the Alvarado score had a better specificity than the
RIPASA score, although it had a higher sensitivity. In this regard,
Damani et al.'” found that the RIPAS score has a sensitivity,
specificity, PPV, and NPV of 91%, 60%, 95%, and 42%, respectively,
While the Alvarado criterion had a sensitivity, specificity, PPV and
NPV of 67%, 95%, 95%, and 10%. In this study, the specificity of
the Alvarado score (72.2%) was greater than that of the RIPASA
(66.6%). In addition, in the study of Chong et al.®> was stated that

the Alvarado scoring system has a sensitivity of 59% and a

specificity of 23% in an Asian society.2®2° In contrast, specificity
of Alvarado was greater in the present research (67.1% sensitivity
and 72.2% specificity). In the Middle East, Alvarado score estimates
may be more reliable than in East Asia. In the study conducted by
Malik et al. in western countries, the sensitivity (85.9%) and
specificity (69.8%) of the RIPASA score in a population with a
relatively equal gender distribution were lower than in earlier
studies.?? It was possible that the larger proportion of male patients
in previous trials affected the outcomes.?? Nevertheless, in our
study, even though 57% of the patients were male, the evaluation
with the RIPASA score was similar to Malik et al.'s?? study
(sensitivity 86.6% and specificity 66.7%); this shows gender
distribution in the study cannot be effective in diagnostic accuracy.
In the study of Regar et al.?® Sensitivity, specificity, PPV, and NPV
of RIPASA score were calculated as 94.74%, 60%, 97.83%, and
37.5%, respectively. Khadda et al.?* observed similar findings,
Sensitivity, specificity, PPV, and NPV were calculated as 97.73%,
77.42%, 86%, and 96%. Similar results were reported by other
research.?’>"2” Nonetheless, in the current investigation, the
sensitivity of RIPASA was slightly lower than in other studies,
which may have dependent on the examiner. Overall, the RIPASA
scoring system was more reliable than Alvarado's; therefore, it can
be used to evaluate patients with RIF pain in the A&E setting and, if
necessary, the on-call surgeon can be informed so that they can
determine the next procedure to take after performing the
necessary investigations. It is also recommended that physicians
in rural areas without CT scan units evaluate patients using the
RIPASA score. In addition to the great importance of correctly
diagnosing patients with a high probability of appendicitis, it is also
important to correctly diagnose patients with a low probability of
appendicitis. Overdiagnosis of appendicitis increases the number of
negative or unnecessary appendectomy cases, such that in the
study by Kalan et al.,?® negative appendectomy rate were estimated
to be between 20% and 40%.267%C In previous studies, Shuaib
et al.3® and Rathod et al.®2 reported 18.4% and 20.69%,
respectively. Several surgeons believe that raising the incidence
of negative appendectomy to reduce the frequency of delay in the
diagnosis of appendicitis and its related complications is admissi-
ble.®® In the present study, patients were evaluated using the
standard hospital method to assess the necessity for appendec-
tomy, and 18% of patients had a negative appendectomy.
Incredibly, according to RIPASA score, out of 77 patients in the
group with a high probability of acute appendicitis, HPE ruled out
acute appendicitis in just 7.8% of patients, and it could have led to a

reduced rate of negative appendectomy.

5 | CONCLUSION

The RIPASA score system had higher sensitivity, PPV, NPV, and
accuracy than the Alvarado one. It is recommended for the physician
and surgeon to evaluate patients with RIF pain using the RIPASA
score.



HEIRANIZADEH et AL

—Wl LEY—ﬂ

Health Science Reports

AUTHOR CONTRIBUTIONS

Naeimeh Heiranizadeh: conceptualization; data curation; methodol-
ogy; project administration; supervision; writing - review & editing.
Seyyed Mohammad Hossein Mousavi Beyuki: data curation;
investigation; methodology; project administration; validation; writ-
ing - original draft; writing - review & editing. Saeed kargar:
conceptualization; data curation; methodology; supervision; visual-
ization; writing - review & editing. Aryana Abadiyan: data curation;
validation; writing - original draft; writing - review & editing. Hamid
Reza Mohammadi: formal analysis; methodology; software; writing -

original draft; writing - review & editing.

ACKNOWLEDGMENTS
We appreciate the support of the Department of General Surgery
management at Shahid Sadoughi Hospital in the conduct of this

research.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT
The datasets and/or analysed data will be open access and available
from the corresponding author on reasonable request.

ETHICS STATEMENT

Approval was obtained from the ethics committee of Shahid Sadoughi
University of Medical Sciences. The procedures used in this study adhere
to the tenets of the Declaration of Helsinki. All participants have signed
an informed consent which includes the consent for publication.

TRANSPARENCY STATEMENT

The lead author Hamid Reza Mohammadi affirms that this manuscript
is an honest, accurate, and transparent account of the study being
reported; that no important aspects of the study have been omitted;
and that any discrepancies from the study as planned (and, if relevant,
registered) have been explained.

ORCID

Naeimeh Heiranizadeh https://orcid.org/0000-0002-7362-4039

Seyyed Mohammad Hossein Mousavi Beyuki

0000-0002-6164-3224

https://orcid.org/0000-0002-9224-5966
https://orcid.org/0000-0002-0381-2309

http://orcid.org/0000-0002-7104-5295

https://orcid.org/

Saeed kargar
Aryana Abadiyan
Hamid Reza Mohammadi

REFERENCES

1. Stephens PL, Mazzucco JJ. Comparison of ultrasound and the
Alvarado score for the diagnosis of acute appendicitis. Conn Med.
1999;63(3):137-140.

2. Omundsen M, Dennett E. Delay to appendicectomy and associated
morbidity: a retrospective review. ANZ J Surg. 2006;76(3):153-155.

3. Chong CF, Adi MI, Thien A, et al. Development of the RIPASA score:
a new appendicitis scoring system for the diagnosis of acute
appendicitis. Singapore Med J. 2010;51(3):220-225.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Open Access

Reyes-Garcia N, Zaldivar-Ramirez FR, Cruz-Martinez R, Sandoval-
Martinez MD, Gutiérrez-Banda CA, Athié-Gutiérrez C. Precision
diagndstica de la escala RIPASA para el diagndstico de apendicitis
aguda: andlisis comparativo con la escala de Alvarado modificada.
Cirujano General. 2012;34(2):101-106.

Gilmore OJA, Browett JP, Griffin PH, et al. Appendicitis and
mimicking conditions. The Lancet. 1975;306(7932):421-424.
Karamanakos SN, Sdralis E, Panagiotopoulos S, Kehagias I. Laparos-
copy in the emergency setting: a retrospective review of 540
patients with acute abdominal pain. Surg Laparosc Endosc Percutan
Tech. 2010;20(2):119-124.

Liu W, Wei Qiang J, Xun Sun R. Comparison of multislice computed
tomography and clinical scores for diagnosing acute appendicitis.
J Int Med Res. 2015;43(3):341-349.

Doria AS, Moineddin R, Kellenberger CJ, et al. US or CT for diagnosis
of appendicitis in children and adults: a meta-analysis. Radiology.
2006;241(1):83-94.

Alvarado A. A practical score for the early diagnosis of acute
appendicitis. Ann Emerg Med. 1986;15(5):557-564.

Frountzas M, Stergios K, Kopsini D, Schizas D, Kontzoglou K,
Toutouzas K. Alvarado or RIPASA score for diagnosis of acute
appendicitis? A meta-analysis of randomized trials. Int J Surg.
2018;56:307-314.

Velanovich V, Satava R. Balancing the normal appendectomy rate
with the perforated appendicitis rate: implications for quality
assurance. Am Surg. 1992;58(4):264-269.

Ohle R, O'Reilly F, O'Brien KK, Fahey T, Dimitrov BD. The Alvarado
score for predicting acute appendicitis: a systematic review. BMC
Med. 2011;9(1):139.

Singh DSK, Singh DKK, Singh DC, Nag PDS. Comparative study of
diagnostic accuracy of modified Alvarado score and ultrasonography
in acute appendicitis. IOSR-JDMS. 2014;13(1):36-40.

Suresh P, Janardhanan R, Paul D. A comparative study of RIPASA
and Alvarado score for the diagnosis of acute appendicitis. Int J Surg.
2020;7(12):406-410.

Parmeshwar T, Ghag GS, Nandu VV. RIPASA score or Alvarado
score: diagnosing acute appendicitis. Int J Surg. 2021;8(3):879-884.
Rodrigues W, Sindhu S. Diagnostic importance of Alvarado and
RIPASA score in acute appendicitis. Int J Sci Study. 2017;4(11):
57-60.

Damani S, Sagheer S, Shah H, Hashami A. Effective diagnosis of
acute appendicitis—-comparison of RIPASA and Alvarado scoring
systems. J Surg Pakistan. 2016;21(3):3-6.

Khan I, ur Rehman A. Application of Alvarado scoring system in
diagnosis of acute appendicitis. J Ayub Med Coll Abbottabad.
2005;17(3):41-44.

Al-Hashemy AM, Seleem MI. Appraisal of the modified Alvarado
score for acute appendicits in adults. Saudi Med J. 2004;25(9):
1229-1231.

Jang SO, Kim BS, Moon DJ. [Application of alvarado score in patients
with suspected appendicitis]. Korean J Gastroenterol. 2008;52(1):
27-31.

Chong CF, Thien A, Mackie AJ, et al. Comparison of RIPASA and
Alvarado scores for the diagnosis of acute appendicitis. Singapore
Med J. 2011;52(5):340-345.

Malik MU, Connelly TM, Awan F, et al. The RIPASA score is sensitive
and specific for the diagnosis of acute appendicitis in a western
population. Int J Colorectal Dis. 2017;32(4):491-497.

Regar MK, Choudhary GS, Nogia C, Pipal DK, Agrawal A,
Srivastava H. Comparison of Alvarado and RIPASA scoring systems
in diagnosis of acute appendicitis and correlation with intraoperative
and histopathological findings. Int J Surg. 2017;4(5):1755-1761.
Khadda S, Yadav AK, Ali A, Parmar A, Sakrani JK, Beniwal H. Clinical
study to evaluate the RIPASA scoring system in the diagnosis of
acute appendicitis. Am J Adv Med Surg Res. 2015;1(29):67-73.


https://orcid.org/0000-0002-7362-4039
https://orcid.org/0000-0002-6164-3224
https://orcid.org/0000-0002-6164-3224
https://orcid.org/0000-0002-9224-5966
https://orcid.org/0000-0002-0381-2309
http://orcid.org/0000-0002-7104-5295

6of 6 _Health Science Reports
WILEY P

25.
26.
27.
28.
29.

30.

31

HEIRANIZADEH ET AL

OpenAccess

Chisthi MM, Surendran A, Narayanan JT. RIPASA and air scoring
systems are superior to alvarado scoring in acute appendicitis:
diagnostic accuracy study. Ann Med Surg. 2020;59:138-142.
Pasumarthi V, Madhu C. A comparative study of RIPASA score and
ALVARADO score in diagnosis of acute appendicitis. Int J Surg.
2018;5(3):796-801.

Korkut M, Bedel C, Karanci Y, Aval A, Duyan M. Accuracy of Alvarado,
Eskelinen, Ohmann, RIPASA and Tzanakis scores in diagnosis of acute
appendicitis; a cross-sectional study. Arch Acad Emerg Med. 2020;8(1):20.
Kalan M, Talbot D, Cunliffe WJ, Rich AJ. Evaluation of the modified
Alvarado score in the diagnosis of acute appendicitis: a prospective
study. Ann R Coll Surg Engl. 1994;76(6):418-419.

Kanumba ES, Mabula JB, Rambau P, Chalya PL. Modified Alvarado
scoring system as a diagnostic tool for acute appendicitis at Bugando
Medical Centre, Mwanza, Tanzania. BMC Surg. 2011;11(1):4.

Shah NA, Islam M, Sabir IA, Mehreen T, Khan M. Diagnostic
accuracy of clinical examination versus combination of abdominal
ultrasound and Alvarado score, in patients with acute appendicitis.
J Postgrad Med Inst. 2008;22(1):41-46.

Rathod S, Ali I, Bawa AS, Singh G, Mishra S, Nongmaithem M.
Evaluation of raja isteri pengiran anak saleha appendicitis score: a

32.

33.

new appendicitis scoring system. Med J Dr DY Patil University.
2015;8(6):744.

Shuaib A, Shuaib A, Fakhra Z, Marafi B, Alsharaf K, Behbehani A.
Evaluation of modified Alvarado scoring system and RIPASA scoring
system as diagnostic tools of acute appendicitis. World J Emerg Med.
2017;8(4):276.

Antevil JL, Rivera L, Langenberg BJ, Hahm G, Favata MA,
Brown CVR. Computed tomography-based clinical diagnostic path-
way for acute appendicitis: prospective validation. J Am Coll Surg.
2006;203(6):849-856.

How to cite this article: Heiranizadeh N, Mousavi Beyuki
SMH, kargar S, Abadiyan A, Mohammadi HR. Alvarado or
RIPASA? Which one do you use to diagnose acute
appendicitis?: a cross-sectional study. Health Sci Rep.
2023;6:€1078. doi:10.1002/hsr2.1078


https://doi.org/10.1002/hsr2.1078

	Alvarado or RIPASA? Which one do you use to diagnose acute appendicitis?: A cross-sectional study
	1 INTRODUCTION
	2 MATERIALS AND METHODS
	3 RESULTS
	4 DISCUSSION
	5 CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICTS OF INTEREST
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	TRANSPARENCY STATEMENT
	ORCID
	REFERENCES




