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5 The diagnosis of acute appendicitis is mainly based on clinical examination. Various diagnostic scores are available to aid
< in the diagnosis of acute appendicitis with varying success rates. We compared Alvarado and RIPASA scoring systems for
E the diagnosis of acute appendicitis and their negative appendectomy rate in 100 patients of appendicitis. We observed
a that RIPASA scoring system was more sensitive but less specific than Alvarado scoring system and the accuracy of negative
< appendectomy rate was higher in RIPASA scoring system than Alvarado scoring system.
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INTRODUCTION

Acute appendicitis is one of the most common surgical emer-
gencies encountered in the world." The diagnosis of acute ap-
pendicitis may be difficult in patients who present with atyp-
ical signs and symptoms on physical examination.? Alvarado
scoring system is one of the most commonly used scoring tool
which incorporates symptoms, signs and laboratory investiga-
tions to reach the diagnosis.> Another scoring system, RIPASA
score has been claimed to have better outcomes in Asian set-
tings.4

Many studies in the literature are available on diagnostic
scores for acute appendicitis in western population but there
are only few studies available in Indian population. We carried
out a prospective study to compare Alvarado and RIPASA scor-
ing systems for the diagnosis of acute appendicitis and their
negative appendectomy rate.

PATIENTS AND METHODS

The present study was conducted in 100 patients in depart-
ment of surgery of our institute. Patients of all age groups
presenting with right iliac fossa pain, suspected to be having
acute appendicitis were included in this study.

The data including the patients’ demographics (Foreign Na-
tional Registration Card [NRIC] number, age and gender), the
presenting symptoms (right illiac fossa pain, nausea and vom-
iting, anorexia and the duration of symptoms), clinical signs
(right illiac fossa tendernes, guarding, rebound tenderness,
Rovsing’s sign and fever) and laboratory investigations (elevat-
ed white cell count and negative urinalysis, shift to left) were
recorded. Confirmation of acute appendicitis as the final diag-
nosis was obtained from histopathological analysis of the re-
sected appendix in the department of pathology.

Data regarding patient’s admission and discharge dates, date
of appendectomy if performed, name and signature of con-
firming surgeon, post-operative complications and use of
radiological investigations were recorded. Patients who were
treated conservatively and subsequently discharged, were re-
viewed once in the surgical out-patient clinic a week after
discharge. All patients with true negative RIPASA score status
were later contacted via telephone within a month to confirm
their true negative RIPASA score status and that they have not
been readmitted and have undergone emergency appendec-
tomy either at this hospital or at another hospital at a later
date.
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Data was analysed using SPSS-17 software and appropriate
statistical tests (chi Square test, unpaired t test and ANOVA
test) were applied to draw conclusion.

OBSERVATIONS

In our study, 83% patients were of <40yrs of age and 67%
were males. All the patients presented with complaint of pain
in Right illiac fossa. Migration of pain to right illiac fossa, ano-
rexia, nausea-vomiting and fever were present in 94%, 88%,
78% and 36% patients respectively. All the patients were hav-
ing tendernes and rebound tenderness. Guarding and Rovs-
ing’s sign were present in 49% and 40% patients respectively.
Seventy seven patients had raised leucocyte count with shift
to the left seen in only 7 patients. The routine microscopy was
normal in 96 patients.

When ALVARADO score was applied to all patients, 80 patients
had their score >7 i.e. 80% patients had acute appendicitis and
when RIPASA score was applied, 99 patients had their score >7.5
indicating that 99% patients had acute appendicitis.

On analyzing the data, there was definitive agreement that
both the scoring systems were positively correlating with each
other with respect to diagnosis of the disease. For compair-
ing both the scoring systems with each other, the scoring sys-
tems were analyzed with respect to histopathology which is
considered the gold standard. A total of 100 patients under
study were operated for appendicitis and it was confirmed
histopathologically in 91 patients. Nine patients did not have
evidence of appendicitis and were considered to have under-
gone negative appendectomy as per histopathology. On his-
topathology, the most common type was acute appendicitis
with periappendicitis(49%). Other types were acute diffuse
suppurative appendicitis, gangrenous appendicitis, obliterative
appendicitis and granulomatous appendicitis.

According to Alvarado score, 80 patients were diagnosed to have
appendicitis. Out of these 80 patients, only 75 patients had evi-
dence of appendicitis histopathologically. Five patients were false-
ly diagnosed to have appendicitis by Alvarado scoring system.
Out of 20 patients diagnosed by Alvarado as not having appen-
dicitis, 16 patients were missed by this scoring system. However,
the findings were not statistically significant (Table no. 1).

TABLE NO. 1
COMPARISON OF ALVARADO SCORE WITH FINAL HISTO-
PATHOLOGICAL DIAGNOSIS

n=100
fc';?gado g%tt?ér?t(s) of No appendicitis |Appendicitis
?cléiéaf'? 20 (100%) |4 (20%) 16 (80%)
SAclzl)?erag? 80 (100%) |5 (6.3%) 75 (93.8%)
Total 100 (100%) |9 (9%) 91 (91%)

Accoring to RIPASA score, 99 patients were diagnosed to have
appendicitis. Out of these 99, 91 patients had evidence of ap-
pendicitis histopathologically. Eight patients were falsely diag-
nosed to have appendicitis by RIPASA scoring system. Appendi-
citis was not found to be present in the only patient who was
diagnosed on RIPASA scoring system as not having appendicitis.
The findings were statistically significant (Table no. 2).

TABLE NO. 2

COMPARISON OF RIPASA SCORE WITH FINAL HISTO-
PATHOLOGICAL DIAGNOSIS

n=100

Total no of

RIPASA score patients

No appendicitis [Appendicitis

RIPASA score <7.5[1 (100%) 1(100%) 0 (0.0%)

RIPASA score >7.5{99 (100%) |8 (8.1%) 91 (91.9%)

Total 100 (100%) |9 (9%) 91 (91%)

Sensitivity of the Alvarado scoring system in the study was
82.42% and specificity came out to be 44.44%. The positive
and negative predictive values were 93.75% and 20% respec-
tively. Accuracy of the Alvarado scoring system was 79% in
the studied population. Sensitivity of the RIPASA scoring sys-
tem in the study was 100% and specificity came out to be
11.11%. The positive and negative predictive values were
91.92% and 100% respectively. Accuracy of the RIPASA scor-
ing system was 92% in the studied population. The negative
appendectomy rate was higher for the RIPASA scoring system
(8.1%) as compared to the Alvarado scoring system (6.3%)
with respect to the histopathology findings (Table no 3).

TABLE NO. 3

COMPARISON OF ALVARADO WITH RIPASA SCORING SYS-
TEMS IN THE DIAGNOSIS OF ACUTE APPENDICITIS

n=100

Statistical parameters Alvarado score  |RIPASA score
Sensitivity 82.42% 100%
Specificity 44.44% 11.11%
Positive predictive value 93.75% 91.92%
Negative predictive value 20% 100%
Accuracy 79% 92%
Negative appendectomy rate |6.3% 8.1%

DISCUSSION

Appendicitis is a condition characterized by inflammation of
appendix. Acute appendicitis has a lifetime prevalence rate of
approximately 1 in 7.> The first description of a case of appen-
dicitis was by Fernel in 1554.5 McBurney in 1889 contributed
his classical sign to the diagnosis of appendicitis.” Several other
conditions can mimic appendicitis.®2 Only CECT can diagnose
the condition with very high sensitivity and specificity but it is
not feasible to have this investigation for each and every pa-
tient suspected to be having appendicitis, particularly in coun-
tries with limited resources.®'® Delay in diagnosis can lead to
morbidity and even mortality. To prevent this delay, various
investigations have been tried but surgeons’ good clinical as-
sessment is considered to be the most important requisite in
the diagnosis of appendicitis.

Till date we have no laboratory parameters that could indicate
or reliably point to presence or absence of acute appendicitis.
There has been a need of scoring system with acceptable sen-
sitivity, specificity and negative appendectomy rate.

We compared the diagnostic value of Alvarado scoring system
and RIPASA scoring system for acute appendicitis and analyz-
ed the negative appendectomy rate for the above two men-
tioned systems in 100 patients of appendicitis who underwent
appendectomy.

In the present study, the mean age of the patients with ap-
pendicitis was 28.10+10.887 years. Most of the patients were
in the younger age group with age less than 40yrs and mare
preponderance as evidenced by various studies in the litera-
ture.”™'® The cause of male predominance is still not clear but
increased incidence of appendicolith in males is thought to
be responsible for it. The most common symptom in patients
with appendicitis was pain in the right illiac fossa which is
consistent with other studies in the literature.'*'* Tenderness
was observed in all the patients as mentioned in the other
studies published in literature.''”

In our study, the most common type of appendicitis on his-
topathology was acute appendicitis with periappendicitis
which was same as reported in other studies in literature. In
the present study, negative appendectomy rate was observed
in 9% of the patients, which is similar as in the studies done
by Erdem et al and Nshuti et al. However, the negative ap-

pendectomy rates are variable in different studies in litera-
ture_11,13,14,18—20

56 | PARIPEX - INDIAN JOURNAL OF RESEARCH



Volume : 4 | Issue : 8 | Aug 2015

ISSN - 2250-1991

In the present study, the sensitivity, specificity, positive predic-
tive value and negative predictive value of Alvarado score was
82.42%, 44.44%, 93.75% and 20% respectively. Other stud-
ies in literature show variable results.!>17.2123 Accuracy in the
present study was 79% which was similar to the studies done
by Jawaid et al and Erdem et al and lower in the study done
by Chong et al. In the present study the negative appendec-
tomy rate of the Alvarado score was 6.3% which was lower
than in other studies in the literature available.'”':2

Similarly, the sensitivity, specificity, positive predictive value and
negative predictive value of RIPASA score was 100%, 11.11%,
91.92% and 100% respectively and the studies in literature
show varying results.#'>'7:23 The accuracy in the present study
was 92% which was similar to the studies done by Chong et
al and Alnjadat et al and higher than in the studies done by
Erdem et al.’>'723 In the present study, the negative appendec-
tomy rate of the RIPASA score was 8.1% which is quiet varia-
ble as evidenced by other studies in literature.*'>7

SUMMARY AND CONCLUSIONS

RIPASA scoring system was more sensitive but less specific
than Alvarado scoring system. Positive predictive value of Al-
varado scoring system was more than RIPASA scoring system
and negative predictive value of Alvarado scoring system was
less than RIPASA scoring system. Accuracy of negative appen-
dectomy rate was higher in RIPASA scoring system than Alva-
rado scoring system.

In the present study, we concluded that RIPASA scoring system
is better than Alvarado scoring system in diagnosing acute ap-
pendicitis. Our study design should however, be applied to a
larger group of patients to further evaluate the validity of our
results. This can contribute to the quest for surgical excellence
and better patient care for one of the most commonly per-
formed surgical procedure in the world.

CONCLUSIONS

We can say that for 1m? M20 grade of concrete consump-
tion of fine aggregate is 775.96 kg. Here in specimen M-3
we replace fine aggregate by 24.62 kg of crumb rubber for
1m3M20 grades of concrete. So, we can say that up to 15%
foundry sand utilized for economical and sustainable devel-
opment of concrete. Uses of crumb rubber in concrete can
reduce the harmfulness to the environment and produce a
‘greener’ concrete for construction. An innovative supplemen-
tary Construction Material is formed through this study.

REFERENCES

[1]Kumar V, Cotran RS, Robbins SL. Appendix. In: Robbins basic pathology. 5th ed. London: WB Saunders 1992.p.502-2. | [2]Gilmore OJ, Browett JP, Griffin PH. Appendicitis
and mimicking conditions. A prospective study. Lancet; 1975; 2: 421-4. | [3]Alvarado A. A practical score for the early diagnosis of acute appendicitis. Ann Emerg Med;
1986; 15: 557-64. | [4]Chong CF. Development of the RIPASA score, a new appendicitis scoring system for the diagnosis of acute appendicitis. Singapore Med J; 2010; 51:
220-5. | [5]Stephens PL, Mazzucco JJ. Comparison of ultrasound and the Alvarado score for the diagnosis of acute appendicitis. Conn Med; 1999; 63: 137-40. | [6]Seal A.
Appendicitis: A historical review. Can J Surg; 1981; 24: 427-33. | [7]McBurney CM. Experience with early operative interference in cases of disease of the vermiform appen-
dix. N'Y Med J; 1889; 50: 676-84. | [8]Graffeo CS, Counselman FL. Appendicitis. Emerg Med Clin North Am; 1996; 14: 653-71. | [9]Krajewski S, Brown J, Phang PT, Raval
M, Brown CJ. Impact of computed tomography of the abdomen on clinical outcomes in patients with right lower quadrant pain: a meta-analysis: Can J surg; 2011; 54(1):
43-53. | [10]0zao-Choy J, Kim U, Menes TS. Incidental findings on computed tomography scans for acute appendicitis: Prevalence, costs and outcome. Am Surg; 2011; 77:
1502-9. | [11]Dey S, Mohanta Pk, Baruah AK, Kharga B, Bhutia KL, Singh VK. Alvarado scoring in acute appendicitis: A clinico-pathological correlation. Indian J Surg; 2010
Aug; 72(4): 290-3. | [12]Hale DA, Molloy M, Pearl RH, Schutt DC, Jaques DP. Appendectomy: a contemporary appraisal. Ann Surg; 1997 Mar; 225(3): 252-61. | [13]Samad
A, Kumar B, Khanzada TW, Lohana D. Appropriate cut-off value of Alvarado scores for patients undergoing appendectomy at Isra University Hospital, Hyderabad. Isra Med J;
2009 Aug; 1(2): 36-9. | [14]Chamisa I. A clinic-pathological review of 324 appendices removed for acute appendicitis in Durban, South Africa; a retrospective analysis. Ann R
Coll Surg Engl; 2009 Nov; 91(8): 688-92. | [15]Alnjadat I, Abdallah B. Alvarado verses RIPASA score in diagnosing acute appendicitis. RMJ; 2013; 38(2): 147-51. | [16]Nshuti
R, Kruger D, Luvhengo TE. Clinical presentation of acute appendicitis in adults at the Chris Hani Baragwanath acedemic hospital. Int J Emerg Med; 2014 Feb 17; 7(1): 12. |
[17]Erdem H, Centinkunar S, Das K, Reyhan E, Deger C, Aziret M et al. Alvarado, Eskelinen, Ohhmann and Raja Isteri Pengiran Anak Saleha Appendicitis scores for diagnosis
of acute appendicitis .\World J Gastroenterol; 2013 Dec 21; 19(47): 9057-62. | [18]Deballon PO, Chalumeau C, Facy O. CT scan and appendicitis: inadequate population. J
Surg Educ; 2007 Mar-Apr; 64(2): 64. | [19]Kanumba ES, Mabula JB, Rambau P and Chalya PL. Modified Alvarado scoring system as a diagnostic tool for acute appendicitis
at Bugando Medical Centre, Mwanza, Tanzania. BMC Surg; 2011; 11: 4. | [20]Emre A, Akbulut S, Bozdag Z, Yilmaz M, Kanlioz M, Emre R et al. Routine histopathological
examination of appendectomy specimens: :retrospective analysis of 1255 patients. Int Surg; 2013 Oct-Dec; 98(4): 354-62. | [21])Jawaid A, Asad A, Motiei, Munir A, Bhutto
E, Choudary H et al. Clinical scoring system: A valuable tool for decision making in cases of acute appendicitis. J Pak Med Assoc; 1999 Oct; 49(10): 254-9. | [22]Shrivastava
UK, Gupta A, Sharma D. Evaluation of the Alvarado score in the diagnosis of acute appendicitis. Trop Gastroenterol; 2004 Oct-Dec; 25(4): 184-6. | [23]Chong CF, Thein A,
Mackie AJ, Tin AS, Tripathi S, Ahmad MA et al. Comparison of RIPASA and Alvarado scores for the diagnosis of acute appendicitis. Singapore Med J; 2011; 52(5): 340-5. | |

57 | PARIPEX - INDIAN JOURNAL OF RESEARCH



