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ABSTRACT Background:Acute appendicitis is one of the commonest surgical emergencies. The risks of two primary 
outcomes must be balanced in the management of presumed appendicitis: perforation and misdiagno-

sis.Methods:Data was collected from 96 patients with complains of right iliac fossa pain over a period of 2 years in 
our hospital. All patients were categorised using the RIPASA SCORE. The preoperative and histological findings were 
compared with the preoperative diagnosis.Results:Histopathologically 91 patients were in appendicitis groups and 5 
patients were in no appendicitis group.On Evaluation of scoring system in the present study, RIPASA system was found 
sensitive (97.80%), specificity of RIPASA score (77%). Positive predictive value of score came out to be 98.89% in RIPA-
SA . Negative predictive value of RIPASA system was 66.67%. Accuracy is 89.04% in RIPASA system. Predicitive nega-
tive appendectomy rate by application of score is  0.7% by RIPASA system.ROC analysis was done to depict the cut 
off with maximum sensitivity and specificity. RIPASA cut off was found to be 8.5 as compared to the original cut off 
7.5.Conclusion:It was observed in the present study that there has been an increase in mean scores in the scoring sys-
tem, with an increase in histopathological severity. Presence of gangrene was found statistically significant at RIPASA 
score ≥12. It can be concluded that there is high possibility to find gangrenous appendix when the RIPASA score are 
greater than 12.  On considering the above fact it is observed that RIPASA score is more accurate and  more sensitive 
to diagnose acute appendicitis than other scoring system.
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INTRODUCTION
Acute appendicitis is a common cause of abdominal pain 
for which a prompt diagnosis and treatment is rewarded 
by a marked decrease in morbidity and mortality. Rou-
tine history and examination both remain the most ef-
fective and practical diagnostic modalities.1 Acute ap-
pendicitis is associated with raised TLC .2 Ultrasound is 
operator dependent and often misses or over-diagnose the 
condition.3CECT scan is investigation of choice with high 
sensitivity and specificity for diagnosis.4 

One of the common scoring system is ALVARADO system 
which is based on clinical and laboratory evidence of acute 
appendicitis.5 RIPASA score has been derived for Asian 
countries.6. The confirmation of diagnosis is done by his-
topathology. 

SUBJECTS AND METHODS
The study was a prospective study and conducted in De-
partment of surgery, SUBHARTI MEDICAL COLLEGE, 
MEERUT (U.P.) between October 2012 to July 2014.

STUDY DESIGN
The study included 96 clinically diagnosed acute appendi-
citis patients coming to the hospital and fulfilling the inclu-
sion criteria.

INCLUSION CRITERIA
All patients presenting with RIGHT ILIAC FOSSA PAIN with 
high suspicion of acute appendicitis.

EXCLUSION CRITERIA
•	 Patients with generalised peritonitis
•	 Patient with appendicular lump
•	 Patient with appendicular perforation
 
METHODOLOGY
Written informed consent was obtained from all patients.

Preoperative work up:
1.  Clinical History and Physical Examination.
2.  All patient had the following preoperative investiga-

tions:
Hemoglobin, TLC, Shift of WBC’s to the left, Blood urea 
with serum creatinine, serum electrolytes, Ultrasound abdo-
men, abdomen X-ray-Erect and Supine films, Urine-analysis

OPERATION: 
Emergency appendicectomy by grid iron or lanz incision.

PARAMETERS EVALUTED:
1.  RIPASA scoring in every clinically diagnosed case of 

appendicitis.
2.  Histopathological confirmation and assessment under 

following headings- Acute appendicitis, acute sup-
purative appendicitis, acute gangrenous appendicitis, 
periappendicitis and normal.

3.  Sensitivity, specificity, PPV, NPV, diagnostic accuracy 
and negative appendectomy rates of scoring system 
with respect to histopathology, as gold standard for 
diagnostic confirmation.

 
RIPASA SCORING CHART:
RIPASA SCORE

1
Male

Female 

1.0

0.5

2
Age <39.9 yrs

Age >40 yrs

1.0

0.5
3 RIF pain 0.5
4 Migration of RLQ pain 0.5
5 Anorexia 1.0
6 Nausea and vomiting 1.0

7
Duration of symptoms <48 hrs

Duration of symptoms >48 hrs

1.0

0.5
8 RIF tenderness 1.0
9 RIF guarding 2.0
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10 Rebound tenderness 1.0
11 Rovsing’s sign 2.0
12 Fever 1.0
13 Raised WBC 1.0
14 Negative urinalysis 1.0

RESULTS
The study was conducted in department of surgery, SUB-
HARTI MEDICAL COLLEGE, MEERUT from October 2012 
to July 2014. The study included 96 patients with right 
iliac fossa pain and clinically suspected to be acute appen-
dicitis. It was a prospective study for evaluation of RIPASA 
score in diagnosis of acute appendicitis and correlated 
both these scoring system with histopathological findings.

All patients presenting with RIGHT ILIAC FOSSA PAIN 
with high suspicion of acute appendicitis were included in 
study. 

Patients with generalised peritonitis, appendicular mass 
and appendicular perforation were excluded from study. 
Written informed consent was obtained from all the pa-
tients. Blood investigations such as Hemogram, TLC, Shift 
of WBC to left, Blood urea and Creatinine with Electrolytes 
were done in all the patients. Urine pregnancy test for fe-
male patients in reproductive age group, presenting with 
amenorrhoea, was done. Urine routine and microscopy was 
done in all patients. Abdomen X ray and ultrasound were 
done in all the subjects.

The mean age of the patient in study was 29.94 years. 
There were 71 males and 25 females in study. All the pa-
tients clinically suspected to be acute appendicitis were 
scored according to both scoring systems and were taken 
up for surgery. Histopathology was the gold standard for 
confirmation of the diagnosis. The histopathologically in-
flamed appendix was classified under three groups name-
ly, acute appendicitis, acute suppurative appendicitis and 
acute gangrenous appendicitis. The no appendicitis group 
was further classified as periappendicitis and normal.

Histopathologically 91 patients were in appendicitis groups 
and 5 patients were in no appendicitis group.

On Evaluation of scoring system in the present study, RIPA-
SA system was found sensitive (97.80%), specificity of RI-
PASA score (77%). Positive predictive value of score came 
out to be 98.89% in RIPASA. Negative predictive value of 
RIPASA system was 66.67%. Accuracy is 89.04% in RIPASA 
system. Predicitive negative appendectomy rate by appli-
cation of score is 0.7% by RIPASA system.

ROC analysis was done to depict the cut off with maxi-
mum sensitivity and specificity. RIPASA cut off was found 
to be 8.5 as compared to the original cut off 7.5.

It was observed in the present study that there has been 
an increase in mean scores in the scoring system, with an 
increase in histopathological severity. The mean score for 
acute appendicitis, acute suppurative appendicitis and 
acute gangrenous appendicitis were 8.6, 10.1 and 11.9 re-
spectively for RIPASA scoring system.

Other findings were not statistically when analyzed with 
the system at their respective cutoff score. Presence of 
gangrene was found statistically significant at RIPASA score 
≥12. It can be concluded that there is high possibility to 
find gangrenous appendix when the RIPASA score are 
greater than 12.  On considering the above fact it is ob-

served that RIPASA score is more accurate and more sensi-
tive to diagnose acute appendicitis.

TABLE 1: COMPARION OF RIPASA SCORING DIAGNO-
SIS WITH HISTOPATHOLOGIC DIAGNOSIS

HISTOPATHO-
LOGICAL 
DIAGNOSIS 
APPENDICITIS

HISTOPATHOLO-
CIAL DIAGNOSIS 
NO APPENDICITIS

TO-
TAL

RIPASA 
SCORE ≥7.5 89 1 90

RIPASA 
SCORE<7.5 2 4 6

TOTAL 91 5 96

TABLE 2: RIPASA SCORE RECEPTOR OPERATING 
CURVE (ROC) ANALYSIS
RIPASA SCORE EQUAL 
TO OR GREATER 
THAN

SENSITIVITY 1-SPECIFIC-
ITY

5.000 1.000 1.000
6.500 1.000 .800
7.250 .986 .600
7.750 .904 .600
8.250 .863 .400
8.750 .740 .200
9.250 .507 .000
9.750 .507 .000
10.250 .342 .000
10.750 .301 .000
11.250 .164 .000
11.750 .096 .000
12.250 .027 .000
13.000 .014 .000
14.500 .000 .000

DISCUSSION
Acute appendicitis is one of the most common surgical emer-
gencies encountered in the emergency in the world par-
ticularly in age group less than 30 years of age .1 Surgeon’s 
good clinical assessment is considered to be most important 
requisite in diagnosis of appendicitis. Several other condi-
tion can mimics this clinical condition.2Ultrasonography has 
greatly helped in diagnosis thereby reducing the incidence 
of negative appendicectomy.3Only CECT can diagnose the 
condition with very high sensitivity and specificity but it is not 
feasible to have this investigation done for each and every 
patient. 4,5

There has been a need of scoring system that can overcome 
these problems with acceptable sensitivity, specificity and 
negative appendectomy rate. One of the most commonly 
used is the Alvarado scoring system which incorporates 
symptoms, signs and laboratory investigation to reach the 
diagnosis.6Another scoring system RIPASA score has been 
developed, which claimed to have better outcome in Asian 
settings.7 

This study is an attempt to score in diagnosis of acute appen-
dicitis and to see whether there is correlation between score 
with histopathological findings.

Present study included clinically suspected 96 cases, with 76 
patient in <39 years age group and 20 patient in ≥40 years. 
Mean age of the patient was 29.94 years. There were 71 
males and 25 female in study. All the patients clinically sus-
pected to be acute appendicitis were scored according to 
both the scoring system and were taken up for surgery. His-
topathology was gold standard for confirmation of diagnosis.
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The histopathologically inflammed appendix was classified 
under three groups namely, acute appendicitis, acute sup-
purative appendicitis and acute gangrenous appendicitis. 
The no appendicitis group was further classified asperi-
appendicitis and normal .Histopathologically 91 patients 
were in appendicitis group and 5 patient were in no ap-
pendicitis group.

Symptoms such as Migration of pain to the RIF was pre-
sent in 42 cases (43.75%) out of 96 cases of acute ap-
pendicitis (p value 0.643), Anorexia in 83(86.45%) (p value 
0.468), Nausea and Vomiting in 71 cases (71.8%) (p value 
0.001), Fever in 61 cases (63.54%)(p value 0.653). RIF pain 
was present in all cases of acute appendicitis (100%). Only 
symptom that came out to be statistically significant was 
nausea and vomiting. In a study by korner H et al nau-
sea and vomiting and pain migration to the RIF were two 
symptoms that were statistically significant.8 Present study 
agreed with the study by Korner H et al with respect to 
nausea and vomiting being statically but did not find pain 
migration as statistically significant. The difference is prob-
ably due to poor communication skills is the uneducated 
and illiterate population coming to our hospital. 

Sign such as RIF tenderness was present in all the 96 cases 
of acute appendicitis, rebound tenderness in 67 patient 
(p value 0.025), guarding in 20 patients (p value 0.58), 
Rovsing’s sign in 23 patient (p value 1.0). Out of all clini-
cal signs, rebound tenderness was found to be statically 
significant. The finding has been found consistent with the 
study by Wagner JM.9

RIPASA score when applied in all the patient suspected 
to be acute appendicitis, 89 patient were in ≥7.5 score 
groups and 2 were in <7.5 score group. When analyzed 
with respect to histopathology the sensitivity of scoring 
system in the present study came out to be 97.80%, speci-
ficity of 77%, positive and negative predictive value were 
98.89% and 66.67% respectively. Negative appendectomy 
rate was 0.7% and accuracy was 89.04%. Chong CF et al 
study based on retrospective and ROC analysis quoted 
that the expected sensitivity and specificity of the RIPASA 
scoring system were 88% and 67% respectively, and di-
agnostic accuracy being 81%.10 The positive and nega-
tive predictive value were expected to be 93% and 53% 
respectively.11

RIPASA score has been found sensitive (97.80%) specificity 
of RIPASA score (77%). Positive predictive value of RIPASA 
score 98.89% in RIPASA score. Negative predictive value 
of RIPASA score was 66.67%. Accuracy was 89.04% in RI-
PASA system. Predictive negative appendectomy rate was 
0.7% by RIPASA system.

 In a study by Chong CF et al, a prospective study, the 
sensitivity, specificity, positive predictive value, negative 
predictive value and diagnostic accuracy of RIPASA score 
were 98.0 %, 81.3%, 85.3%, 97.4% and 91.8% respectively. 
The authors of the RIPASA scoring system have claimed 
in the comparative prospective study that RIPASA score is 
better than Alvarado settings.12 There is paucity of pub-
lished studies, by other authors, comparing there scoring 
systems. 

Receptor operative curve analysis was done in present 
study to look for the cut off score for RIPASA scoring sys-
tem, with good sensitivity and specificity.

RIPASA score cut off came out to be 8.5, which was incon-

sistent with the original cut off 7.5.10 The sensitivity and 
specificity was found to be 86.3% and 60% respectively 
at cutoff 8.5, when compared with sensitivity and specific-
ity of 97.80% and 66.67% respectively at cutoff 7.5 in the 
present study. The cutoff value needs to be evaluated in 
further studies with increased sample size and in different 
geographical conditions. 

There is paucity of studies that correlate scoring system 
with the intraoperative and histopathological findings. The 
present study has found the mean of scores of gangrenous 
appendicitis to be 9.1, which is found consistent with pre-
vious observational studies. The mean scores for acute ap-
pendicitis and acute suppurative appendicitis were 7.1 and 
7.9 respectively. In RIPASA scoring system, mean scores 
of 8.6, 10.1 and 11.9 respectively for acute appendicitis, 
suppurative and gangrenous appendicitis were observed. 
There has been an increase in the score, in both the scor-
ing systems, with increase in the histopathological severity.

Presence of gangrene was significant in RIPASA score at 
≥12. There is lack of published studies which correlate 
scoring system and further analysis through multicentric 
prospective studies is needed.

CONCLUSIONS
It was observed in the present study that there has been 
an increase in mean scores in the scoring system, with an 
increase in histopathological severity. The mean score for 
acute appendicitis, acute suppurative appendicitis and 
acute gangrenous appendicitis were 8.6, 10.1 and 11.9 re-
spectively for RIPASA scoring system.

Other findings were not statistically when analyzed with 
the system at their respective cutoff score. Presence of 
gangrene was found statistically significant at RIPASA score 
≥12. It can be concluded that there is high possibility to 
find gangrenous appendix when the RIPASA score are 
greater than 12.  On considering the above fact it is ob-
served that RIPASA score is more accurate and more sensi-
tive to diagnose acute appendicitis.

REFERENCES
1. Chong CF, Thien A, Mackie AJ, Tin AS, Tripathi S, Ahmad MA, Tan 

LT, Ang SH, Telisinghe PU. Comparison of RIPASA and ALVARADO 

score for the diagnosis of acute appendicitis. Singapore Med J. 2011; 

52(5):340-5

2. Peterson MC, Holbrook JH, hales D smith NL, staker LV contribution 

of history, physical examination and laboratory investigation in making 

medical diagnosis. West j med. 1992;156(2):163-5.

3. Lau WY, Ho YC, chu KW, YeungC. Leucocyte count and neutrophil 

percentage in appendicectomy for suspected appendicitis. Aust N Z J 

Surg. 1989;59(5):395-8.

4. Al-Ajerami Y. Sensitivity and specificity of ultrasound in diagnosis of 

acute appendicitis. East  mediterr Health J. 2012;18(1):66-9.

5. Krajewski S, Brown J, Phang PT, Raval M, Brown CJ. Impact of Com-

puted tomography of the abdomen on clinical outcome in patient with 

right lower quadrant pain: a meta-analysis.Can J Surg. 2011;54(1):43-53.

6. Ozao-choy J, Kim U, Menes TS. Incidental finding on computed tomog-

raphy scans for acute appendicitis: prevalence, costs and outcome. Am 

Surg. 2011;77:1502-9.

7. Petrosyan M, Estrada J, Chan S, Somers S, Yacoub WN, Kelso RL, Ma-

son RJ. CT scan in patient with suspected appendicitis:clinical implica-

tion for the acute care surgeon. EurSurg Res. 2088;40(2):211-9.

8. Anderson RE. Resolving appendicitis is common: further evidence. Ann 

Surg. 2008;247(3):553.

9. Livingston EH, Woodward WA, Sarosi GA, Haley RW. Disconnect be-

tween incidence of nonperforated appendicitis: Implications for patho-

physiology and management. Ann Surg.2007;245(6)886-92.



INDIAN JOURNAL OF APPLIED RESEARCH  X 551 

Volume : 6 | Issue : 7 | July 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50ORIGINAL ReseARch PAPeR

10. Alvarado A. A practical score for early diagnosis of acute appendicitis. 

Ann Emerg Med 1986;15:557-64.

11. Chong CF, adi MIW, Thien A, Suyoi A, Mackie AJ, Tin A S et al. De-

velopment of the RIPASA score: a new appendicitis scoring system for 

the diagnosis of diagnosis of acute appendicitis. Singapore Med J . 

2010;51:220-5.

12. Andreou P, Blain S, BoulayCEH. A histopathology study of appendix at 

atopsy and after surgical resection. Histopathology.1990;17:427-31.


