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A COMPARATIVE STUDY OF A NOVEL PREGPERATIVE COMPLICATED ACUTE APPENDICITIS SCORING SYSTEM AND
RIPASA SCORING SYSTLM IN PREDICTICH OF COMPLICATED ACUTE APPENDICITIS® ABSTRACT Backgroond: A study
was carried out Lo assess acouracy rafes of two $20nng Systems—the RIPASA scoring system and the Nove! Preoperative
Complizatsd Appeadicitis Score= in ident/ying patients who had undergone surgery for Acute appendicitis [AA) and had
cemplex appendiotis. Matheds: A nrospective comparative cbaevittionss Sudvonas cored Gl nmong patsois sdmitted
Ak acute appendicilis in the general surgery deasctment of the RL Jplappa Hospital and Resonrch Senter. [0 all, 72 AA
dividusls were invcived in this study, The [EC ¢anted dearance for this study’s ethicy! cormmittee. Detafed history of
the partidpants followed by clinkally examination was dane by principal i 1) post which dagr of AA wes
made, The Novel Precporative Comphcated Acute Appandicits Score 273 RIPASA Score were assessed in adl cases o
Fredict compiicated appendicitis, Results: |n ihe present e MORs 1o5 of particpents wae 34,6 yrocs with female
predomnance. 75% of the cases prasented with ¢iffusn pain abcomen, 68.1% of cases presented with RIF paie,
migrating ta RIF 1 B6.1% of the cases, 3rd noused / vomitieg 1n 45.5% of the chses, A0, lever wds present among
18 7% of the patients, wvl Anorexdd In 29.2% of the értes. [n tms current investigation, guarding was pbserved in 93.1%
of inatances, rehound 1R0CaTness win present 0 86.1% of Cases, 1B Pesvring oSt whs positive in 83.3% of cases, the
Psnas test wes positive in $4,7% of cazes, ans the parieat hac an obturator sign-in 30,6% of cases, WIC count was
found 1o be sboormal among 98.6% of the cases, and appensculith way present smong 33.3% of the cases. Based on
the operative findings compdcated acute appendidtis wis aoted 2mong 43.1% of the chses 309 urcomplicated ante
appendictls In 56.9% of the cases. Netanly, Nevel Preoperative Cutrpicated Append chtis Score was fousd 14 have better
diagnectic efMoacy eampared to RIFASA scoring systenr in eloquening cases Clagnnsrs ad caomplicated appendidtis in
patits who had underguoe suogery for acte appendicitis. Conclusion. We /e that Novel Preapertive Complicated
Appendictis Scoee ean e 1usad in routine practice in order (o Wentify ths complicited Gses of aaste form of appendicitis.
Key words: Acute appendicitis, interval appendhedomy, conzervative managsment INTROCUCTION INTRODUCTION In
thiz surgical fieid of medicine woridwide, 2cute. 2smendic s (A4 15 found 10 be the ot comenan cause of wmergency
toum Vgl dud to its yesrly InGuence of 1,17 to 1.9 cazes per thnusard napwlsbion Bfelin tizk of & 7% for womnen snd
£.6% formen to present with It 25 ta 35 years Being the. maost typical age rangel, 2. Although acute feem of appendicitis
is & commonly detacted condition, it can still be Aifcylt 5o GGLGSE It especinly In oL DRaDke, the siderty., a0y fectis
WENLD. Acute appendictiz-ike S5ms B Symetoms cin be presant in 2 vaiiety of genitoarinary or gynee -
inflammatory disaksess. A high WEL count, for exsmple, is o' 0f the labacatory findings 1hat aee coupled with the
dlinical histery and medical exam to make the d357ea44q, In arder to boest diagnestic acouracy, ke apperdectomy
rases the nsk of sepsis and appendiotar perforstion, which ncredsen mockidity snd deathl, 3. Oo tra other hand, an
warly disgnush of appenciotls decreases Ciagnostic accuraty, which inzreases the eate of negative b rovdiess
appendectomics—wych have béen itimated to be between 20 ard 40 percantd. While Loenagraphy anc ultiwssursd
Imaging can ikruase the precision of 2 diagmnis, they are coatly and 51 always svatable in medical facities3,s.
LHagnosis of appendictis with grea accurscy Is pegsible using d #erert scoring methads that are Inexpensive, non-
invasive, and simphe 10 dse of replicated 5. They characterize signs and symploms using numerical values, Tect findings
(Leukocytnes) and cinicl markers of atdaminal parhalsay (site of pain & rigration, type, lemperature, poritcoeal
discoriont symptoms, nauses, and vamRing) are typically used. S, A number of grading systems have been created i
recent years 1 help physidans evsluate indbiduals who may have 2006030, 7, Sinue ALVARADC scoring system i
Bazed un two laborstory meastirements anc six clinkal parsmeters—rebound fain, leukecytoss, Aauses And vomiting,
andrexia, migration of pain, temperature dievation, and [ccalived 1 derness in te RIF proposed first in 1986~ which is
oo of the must withly vsed tools for Sagnesing acute form of appendicits & A sccen of four 15 five is compatible with an
AA disgnosis, soore of seven Lo gl TLGGESTS  |ikely case of aRReraiCRis, 294 0 of eoy tu 1en Indicaes 3 wory
frobable case of acute Type of apendiols, despre tho fact that LAEse FafgEs 2 not very predes 8,5 Age, gander, &
length of sympenms are amorg the factors that have been demcrstrated te te crivcal in the dagnesis of “AA", but they
are aiso Lelleved to be absent from the Avarado scored 014, "Ry jx Islari Pungican Anak Sabeha Appendichtis Soaring”
(RIPASA), One of the newest scorirg systems whith 15 bas=d on six chnic and patient-spectic factors— sge, oender,
length of symptoms, quarding RQvaIng's 3'5m, ard negatice srinalvate=that e« net Laken 191 sccount by the Alvarde
seore. A RIPASA score”™ of higher then 7.8 in this Instance 1= seen to be ored of app 12.14, More e
Kuhlenschmidt KN ot 3115 estabished a Novel Precperntive Complitated Appendictiy Scocs sratam thet took inte 2ccovet
0 cumber of USG, chiical, laboratcry, snd demographic factors. So, It caught the Interest of the majority of surgeces.
Wirile RIPASA And the new =£ores are th most eften Uti!sed sconag systems in elinical peactice, thaes is surcesty no
oonclusive evidence Lo sppart the seloction of 3 diferent scaeing system for patients who are ot risk of AALS, In fight of
thse, they oiedacted a study 59 evafigts the 2000 cy Ftes of tud 3o0r0s SYSLOMS i icentifying cases of difficuit
apperdckis 1 patients who Bad undergane sucgery for acute apprndiitls. the Novel Presperative difizult Appendicitis
Score system and tha RIPASA scorlng system. a study wirs carried olf bo assese the ccuracy rates of twe storing
systems—the RIPASA scoring system and the Novel Precoeative Complicated Appendiotis Score system — i ideatifyicg
cases of compiicated appendicitis In patients whe Fad undergone surgery for scute sppenciclis. OBIECTIVES
OMILCTIVES 7 Preogerative avalustion of case of acta appendicaiz using The Novel Precpesative Complicated
Apperd s Scanrg system 2 m:v:m eyalaation of the same mﬂ:h o!;nma; appendicitis usng RIPASA scaring
omparing the acouacy e th 500605 systems aaencly The o Lo S

Cire & RIFASA sconig 1 predicing cases of comgcatc sppendic among paient pwated fo acue apgendicis
REVIEW OF LITERATURE REVIEW UF LITERATURE Asute abdomen: Abdomina: pan if the most pruvales coenplaint

< i t b Tnese [linesses r2000 widely In seveedty and
assodated with & group of lnesses togeths a5 peute 3 ira? pain s typicallythe
requirs thargh and methodial evalustion Lo nhance outzomes 7. Sudden, severs abdeoiral sain Wiy the

hitps:/wwretemisn cominawropont. dassinaspfang=en 1s&Id=241515507040=1Bbypass =1

7 with adu® acpendicitis scnec”, Weeld Journal of Crnergency Suepery,
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“A COMPARATIVE STUDY OF A NOVEL PREOPERATIVE COMPLICATED
ACUTE APPENDICITIS SCORING SYSTEM AND RIPASA SCORING SYSTEM IN

PREDICTION OF COMPLICATED ACUTE APPENDICITIS”

ABSTRACT

Background: A study was carried out to assess accuracy rates of two scoring systems—the
RIPASA scoring system and the Novel Preoperative Complicated Appendicitis Score— in
identifying patients who had undergone surgery for acute appendicitis (AA) and had complex

appendicitis.

Methods: A prospective comparative observational study was carried out among patients
admitted with acute appendicitis in the General Surgery department of the RL Jalappa
Hospital and Research Center. In all, 72 AA individuals were involved in this study. The IEC
granted clearance for this study's ethical committee. Detailed history of the participants
followed by clinically examination was done by principal investigator post which diagnosis
of AA was made. The Novel Preoperative Complicated Acute Appendicitis Score and

RIPASA Score were assessed in all cases to predict complicated appendicitis.

Results: In the present study Mean age of participants was 34.6 years with female
predominance. 75% of the cases presented with diffuse pain abdomen, 68.1% of cases
presented with RIF pain, migrating to RIF in 86.1% of the cases, and nausea / vomiting in
45.8% of the cases. Also, fever was present among 34.7% of the patients, and Anorexia in
29.2% of the cases. In the current investigation, guarding was observed in 93.1% of
instances, rebound tenderness was present in 86.1% of cases, the Rovsing test was positive in

83.3% of cases, the Psoas test was positive in 84.7% of cases, and the patient had an

§ obturator sign in 80.6% of cases WBC count was found to be abnormal among 98.6% of the
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3 cases,and appendicolith was present among 33.3% of the cases. Based on the operative g
findings complicated acute appendicitis was noted among 43.1% of the cases and
uncomplicated acute appendicitis in 56.9% of the cases. Notably, Novel Preoperative
Complicated Appendicitis Score was found to have better diagnostic efficacy compared to

RIPASA scoring system in eloquening cases diagnosed as complicated appendicitis in

patients who had undergone surgery for acute appendicitis.

Conclusion: We infer that Novel Preoperative Complicated Appendicitis Score can be used

in routine practice in order to identify the complicated cases of acute form of appendicitis.

Key words: Acute appendicitis, interval appendicectomy, conservative management
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INTRODUCTION

In this surgical field of medicine worldwide, acute appendicitis (AA) is found to be the most
common cause of emergency room visits due to its yearly incidence of 1.17 to 1.9 cases per
thousand population & lifetime risk of 6.7% for women and 8.6% for men to present with it.
25 to 35 years being the most typical age range'?. Although acute form of appendicitis is a
commonly detected condition, it can still be difficult to diagnose it especially in young
people, the elderly, and fertile women. Acute appendicitis-like signs & symptoms can be
present in a variety of genitourinary or gynecologic inflammatory diseases®. A high WBC
count, for example, is one of the laboratory findings that are coupled with the clinical history
and medical exam to make the diagnosis®. In order to boost diagnostic accuracy, late
appendectomy raises the risk of sepsis and appendicular perforation, which increases

morbidity and death®=.

On the other hand, an early diagnosis of appendicitis decreases diagnostic
accuracy, which increases the rate of negative or needless appendectomies—which have been
estimated to be between 20 and 40 percent®. While tomography and ultrasound imaging can
increase the precision of a diagnosis, they are costly and not always available in medical

facilities®>.

Diagnosis of appendicitis with great accuracy is possible using different
scoring methods that are inexpensive, non-invasive, and simple to use or replicate®. They
characterize signs and symptoms using numerical values. Test findings (Leukocytosis) and
clinical markers of abdominal pathology (site of pain & migration, type, temperature,

peritoneal discomfort symptoms, nausea, and vomiting) are typically used. °.
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A number of grading systems have been created in recent years to help physicians evaluate
individuals who may have appendicitis®’. Since ALVARADO scoring system is based on
two laboratory measurements and six clinical parameters—rebound pain, leukocytosis,
nausea and vomiting, anorexia, migration of pain, temperature elevation, and localized
tenderness in the RIF proposed first in 1986— which is one of the most widely used tools for
diagnosing acute form of appendicitis.® A score of four to five is compatible with an AA
diagnosis, a score of seven to eight suggests a likely case of appendicitis, and a score of nine
to ten indicates a very probable case of acute type of appendicitis, despite the fact that these
ranges are not very precise.®® Age, gender, & length of symptoms are among the factors that
have been demonstrated to be critical in the diagnosis of “AA”, but they are also believed to

be absent from the ALVARADO score®®!?,

“Raja Isteri Pengiran Anak Saleha Appendicitis Scoring” (RIPASA), One of
the newest scoring systems which is based on six clinical and patient-specific factors—age,
gender, length of symptoms, guarding, Rovsing's sign, and negative urinalysis—that are not
taken into account by the ALVARADO score. A “RIPASA score” of higher than 7.5 in this

instance is seen to be predictive of appendicitis.*>**.

More recently, Kuhlenschmidt KM et al*® established a Novel Preoperative
Complicated Appendicitis Score system that took into account a number of USG, clinical,
laboratory, and demographic factors. So, it caught the interest of the majority of surgeons.
While RIPASA and the new scores are the most often utilised scoring systems in clinical
practice, there is currently no conclusive evidence to support the selection of a different

scoring system for patients who are at risk of AA'®.

In light of these, they conducted a study to evaluate the accuracy rates of two scoring systems

in identifying cases of difficult appendicitis in patients who had undergone surgery for acute
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appendicitis: the Novel Preoperative difficult Appendicitis Score system and the RIPASA
scoring system. a study was carried out to assess the accuracy rates of two scoring systems—
the RIPASA scoring system and the Novel Preoperative Complicated Appendicitis Score

system —in identifying cases of complicated appendicitis in patients who had undergone

surgery for acute appendicitis.
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OBJECTIVES

o Preoperative evaluation of case of acute appendicitis using The Novel Preoperative

Complicated Appendicitis Scoring system

e Preoperative evaluation of the same cases of acute appendicitis using RIPASA scoring system

e Comparing the accuracy rate of both scoring systems namely The Novel Preoperative
Complicated Appendicitis Score & RIPASA scoring in predicting cases of complicated

appendicitis among patients operated for acute appendicitis
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REVIEW OF LITERATURE

Acute abdomen:

Abdominal pain is the most prevalent complaint associated with a group of
illnesses together referred to as acute abdomen. These illnesses range widely in severity and
require thorough and methodical evaluation to enhance outcomes'’. Sudden, severe
abdominal pain is typically the initial symptom very severe stomach discomfort. The most
common reasons for this emergency condition include obstruction, vascular occlusion,
inflammation, and infection®. Between 7 and 10% of trips to emergency rooms are made

primarily due to abdominal pain®.
Quadrants and Regions of abdomen:

The abdomino-pelvic cavity is divided into four quadrants and nine sections.
Sometimes the perineum is considered the eleventh division. By dividing the abdomen into
several regions and quadrants, clinincian can pinpoint the exact location of pain that

originates from the underlying organs.

In acute abdomen, most common causes are as follows?: cholecystitis,
appendicitis, pancreatitis, diverticulitis, peptic ulcer perforation, acute pancreatitis, torsion of
ovaries, volvulus, ruptured aortic aneurysm, rupture of a sigmoid diverticulum, splenic or
liver lacerations, and ischemic bowel®?. It is the most common symptom of diverticulitis,
pancreatitis, cholecystitis, and severe appendicitis. In children, appendicitis being the most

common cause of an acute abdomen®*%’,

Page 9



Figure 1: Normal and inflamed appendix

Acute appendicitis:

Anatomy of Appendix:

The appendix is a small, tubular remnant organ that is part of the mid-gut and is
located where the small and large intestines converge. It was once known as the vermiform
(worm-shaped) appendix. Its length (average: 9 cm) varies from 5 to 35 cm. The mesenteric
connection is referred to as the mesoappendix. Blood is provided through the appendicular

artery is a branch of the superior mesenteric artery that originates from the ileocolic artery?®.
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Pathophysiology of acute appendicitis:

The most commonly accepted explanation for how acute appendicitis arises is

the "Luminal Obstruction”. The luminal blockage could be caused by the following factors:
e Fecoliths,
e Tumours,
e Food waste,
e Lymphoid hyperplasia,
e Strictures, and
o Worm infection (Enterobius vermicularis, Round worms),

are a few of the conditions that can this®®. After reaching a high in the mid-20s, the incidence

rates progressively decrease as people age. Men are impacted more frequently than women®.
Stages of acute appendicitis:
Acute appendicitis involves the four stages as mentioned below,

1. Stage of luminal obstruction

2. Increased intra-luminal pressure and abdominal distension

3. Vascular congestion

4. Perforation®®3!
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Figure 2: Gross image of acute appendicitis specimen
Scoring system in acute appendicitis:

It is still not possible to consistently, inexpensively, and effectively diagnose
appendicitis, despite progress. In the between the age of 10 and 30 years. Scoring systems are
important for distinguishing between acute appendicitis and vague abdominal pain. To detect
appendicitis and reduce the number of complicated appendectomies and perforations,

surgeons have employed a variety of scores®>.

Early lesions may show mucosal erosions & intermittent crypt abscesses.
Other low-outcome & lesser known scores include Izbicki score, Christian score, &
Appendicitis Inflammatory Response score. The instruments listed above can be used to
diagnose patients & determine which ones require surgery & which ones could be managed

conservatively with supportive care, iv antibiotics, and monitoring.*®%.
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Novel Preoperative Complicated Appendicitis Score:

Variable Points
Age >40 1
Duration >48 2
hours

Diffuse pain or 3

Rovsing’s pain +
obturator+ psoas
signs

WBC (>13-21.9K)
WBC (>22K) 3

Neutrophil
percentage >80%

Appendicolith 1

Appendix 1
diameter >12mm

The Novel Preoperative Complicated Appendicitis Score consist of seven
parameters which include demographic, clinical, laboratory and USG findings. Each
parameter was scored from minimum score of one to maximum score of three. 0-13 is the
scoring system, any clinical score greater than 4 will be considered as complex form of

appendicitis.
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RIPASA Score:

Table RIPASA score.

Score

Male 1
Female 0.5

< 39.9 years 1

> 40 years 0.5
Foreign national® 1
Symptoms

Pain in the right iliac fossa 0.5

Nausea/vomiting 1

Migratory pain 0.5

Anorexia 1

Symptoms < 48 h 1

Symptoms > 48 h 0.5
Signs

Tenderness in RIF 1

Abdominal guarding 2

Rebound tenderness 1

Rovsing sign 2

Fever > 37°C <39°C 1
Laboratory studies

Leukocytosis

Negative urinalysis
Total score 16

RIF: Right iliac fossa.
3 Foreign patients residing in Mexico.
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RIPASA ‘Raja Isteri Pengiran Anak Saleha Appendicitis ’score which is meant for clinical
prediction which was created in 2010 for the South Asian population. It includes eighteen
variables which are fixed, including demographics which are 4 in number, 6 symptoms, 5
indicators, 2 investigations. The RIPASA system, which is comparable to the ALVARADO
Score, is used to score appendicitis®®. It frequently provides a numerical value for the
appendicitis as perceived by a clinician. It is quite accurate in diagnosing appendicitis when it
is above a specific threshold of points, typically 7.5 points. When compared to Westerners,

Asians have been the focus of the most research*.

Management of Acute Appendicitis

Ultrasound and CT scanning are the main diagnostic methods used to identify
cases of acute appendicitis. Depending on how severe the disease is, either surgery or
conservative management is used to treat acute appendicitis***2.
e Clamping and dividing the mesoappendix and
e Clamping and ligating the appendix base

are the two primary operative steps in acute appendicitis*>**.
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Patient presents to primary care setting with suspected appendicitis

i

Risk stratification based on history, physical examination,
laboratory evaluation, and selected clinical decision rule*

|
l l :

Low risk Moderate risk High risk

Alvarado score < 4 Alvarado score: 4 to 6 Alvarado score > 7
AIR score < 4 AlRscore5t0 8 AlR score 29

: i :

Qutpatient management Consider emergency department evaluation Emergency department evaluation
Consider alternative diagno- Male: right lower quadrant ultrasonography Surgical consultation
sis, possible discharge with Female: right lower quadrant and pelvic ultrasonography Surgery, imaging, or admission
6 to 12 hours follow-up for serial examinations or intra-

venous antibiotics per surgery
l i recommendations

Low clinical suspicion, High clinical suspicion, nega- Positive findings
normal findings tive or indeterminate findings l

Surgical consultation
Consider alternative Computed tomography withintra-  yrqery, imaging, or admis-
diagnosis, possible venous or oral contrast media, or sion for serial examinations
discharge with 6 to 12 magnetic resonance imaging orintravenous antibiotics per

hours follow-up ‘ surgery recommendations

: l

Positive findings Negative or inde-
terminate findings

Surgical consultation l

Surgery, imaging, or admission for Con.sider alFernatlive diag-
serial examinations or intravenous anti- ek, possible discharge
biotics per surgery recommendations  With 610 12 hours follow-up

*—Surgical consultation appropriate at any stage

Alanrithm far aualiiatinn Af natiante with ciicnartad annandiritic in tha nrimarv Frare cattina (AIR = Arnts Inflamma.

Figure 3: Management algorithm of Acute Appendicitis
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Recent Literatures:

Van den BWT et al*® (2004) created a system of scores to determine which
patient were of acute appendicitis patients. Leukocyte count more than 10.108/L ‘2 points’,
rebound tenderness of around 2 points, & fever more than 38°C (1 point), according to their
findings, substantially linked with appendicitis. The grading system was used to identify three
patient groups: "unlikely" appendicitis, "uncertain” appendicitis, & "suspected” appendicitis..
The specificity (Sp) & sensitivity (Sn) of the scoring system were 85% and 89%,
respectively. When the scoring method is used, the number of laparoscopies performed and
the negative appendectomy rates are comparable (9% vs. 7% when using clinical judgment).
Nonetheless, it might result in a decreased incidence of appendicitis undetected and
perforations. Comparable rates of conducted laparoscopies (32%) and missed appendicitis
(2%) were observed in the external validation. However, the rate of negative appendectomy
was greater (19%), perhaps due to a lower incidence of appendicitis in hospitals as opposed to
other settings. According to their claims, cases can be identified if rebound tenderness is
absent and the leukocyte count is less than 10.108/L. If one of these conditions is met, a
diagnostic laparoscopy should be carried out; if both are met, an appendectomy may be

necessary.

Hannu L et al*® (2005) developed and verified a prognostic scale for the
identification of AA. According to their findings, 27% of children underwent needless
appendicectomies based on clinical judgement, while 4% of children received incorrect
diagnoses for appendicitis. By using the score, 11% of patients with appendicitis should have
been released from the hospital and the number of needless appendicectomies would have
dropped to 13%. According to their claims, the application of predictive mathematical models

could make it easier to diagnose appendicitis and prevent needless procedures.
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SheraA H et al*’ (2011) employed an altered version of the Alvarado scoring
system, which has eight factors and would give a precise preoperative diagnosis for AA,
allowing for prompt and appropriate treatment. They stated that 73 of the 90 patients had
surgery, and 68 of those instances had appendicitis verified. There was a 6.84% negative
appendicectomy rate and a 36.9% perforation rate. 93.1% positive predictive value was
observed. They stated that their scoring system is helpful in lowering the occurrence of
negative appendectomy rate and serving as a first line, quick, dependable, and cost-effective

method of early preoperative identification of AA.

Diaz BCZ et al* (2018) examined the differences between the RIPASA &
modified ALVARADO scores when diagnosing patients - probable acute form of
appendicitis and abdominal pain. When patients reporting with suspected AA and using
RIPASA score for prediction of appendicitis did not provide any advantage when compared

with Modified ALVARADO score.

Frountzas M et al* (2018) conducted a meta-analysis in order to assess the
RIPASA and ALVARADO rating systems ’diagnostic accuracy. Their meta-analysis
comprised twelve trials with a total of 2161 patients. The RIPASA score had a Sn of 94% and
a Sp of 55%. Additionally, the diagnostic OR was 24.7 and the AUC is 0.943. ALVARADO
score had 69% sensitivity& 77% specificity. Additionally, the disgnostic OR was 8.0 & the
AUC was 0.794. Furthermore it was claimed that the RIPASA scoring system was more
sensitive than the Alvarado one, but because of its poor specificity, a second mean is

necessary to arrive at a proper diagnosis.
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Celerino AR et al®® (2018) evaluated how well RIPASA &Alvarado scores
performed in clinically evaluating AA. The findings showed that the RIPASA score, with a
71.4% specificity and a 98.8% sensitivity as opposed to 90.7% & 64.3%, respectively, had
better diagnostic accuracy than the ALVARADO score. ALVARADO scale was 0.8 &
RIPASA score was 0.88 for the area under the curve. They argued that, for the Mexican
population, RIPASA score is a more convenient ,accurate, & specific system compared to

‘ALVARADO ’score.

Rohat A et al®* (2019) evaluated the clinical suitability of the RIPASA, AIR,
and Alvarado ratings for identification of AA in subjects experiencing pain in RIF. They
claimed that 114 out of the 218 patients had surgery. AA was pathologically diagnosed in 107
of the 114 cases. With an accuracy of 0.88, RIPASA was shown to be the most valuable

score. AIR and Alvarado scores were next, with AUC values of 0.79 and 0.71, respectively.

They stated that when it came to diagnosing AA, RIPASA had a greater
accuracy rate than the remaining scores. According to their study, the RIPASA cut-off from
7.5-point threshold provides practical, fast, non-invasive diagnostic method which enhances

the differentiating ability of AA when a patient presents with pain in the right lower quadrant.

Zehra UO et al®® (2019) sought to evaluate the precision and efficacy of

various scoring schemes. 76 patients were there in all, with a mean age of 33.8 years. 77.6%

of those cases had an AA diagnosis based on a histological analysis. Accuracy was highest

with RIPASA. The leukocyte counts cut-off value was 13900 x 103/uL. PPV was 95%,
whereas the corresponding Sn and Sp were 64% and 88% respectively.

The examination of the ROC revealed an AUC of 74%. They argued that compared to

the scoring systems wused by Ohmann, Eskelinen, and Alvarado, the RIPASA
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scoring system is more trustworthy.When a general surgeon is not available, general
practitioners may find it helpful to assess patients with RIPASA scores in emergency rooms
who have suspected AA. Consequently, patients are able to obtain timely assistance, reducing
likelihood of issues arising from delays. One important marker for AA is CBC count cut off

value of 13,900 x 103/uL.

Chisthi MM et al®® (2020) conducted a study to determine the ‘Modified
Alvarado score’, ‘RIPASA score’, & ‘Appendicitis Inflammatory Response ’(AIR) score's
predictive accuracy in a diagnostic test assessment study. They stated that 16% of cases

involved negative appendicectomy.

Sn, Sp, PPV, NPV and DA for Modified Alvarado were 64%, 59%, 89%,
24%, and 64% correspondingly; for AIR, they were 98%, 29%, 88%, 71%, and 87%; and for
RIPASA, they were 88%, 77%, 95%, 54%, and 86%. Modified ALVARADO area under
curve was 0.727, apendicitis inflammatory response was 0.947, and RIPASA's was 0.911.
They concluded that the ‘Appendicitis Inflammatory Response ’(AIR) score is probably
better than Alvarado in the pediatric population because it asks children to identify subjective
symptoms that may or may not be genuine, whereas the attributes evaluated in ALVARADO

are easy for application in children.

‘Modified ALVARADO ’is not a good diagnostic grading system for AA;
RIPASA and AIR are. Also, a detailed history, a detailed clinical examination, &

fundamental laboratory tests shall be used to simply determine both of these scores.

Juan CMDO et al* (2020) evaluated the diagnostic performance of the most
popular clinical prediction scales, such as RIPASA, AAS, AIR, Alvarado, and AIR.

‘ALVARADO score ’turned out to be most successful diagnostic technique. However, the
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most decreased & predictive combination of examined values were anorexia, WBC count
greater than 8275 leukocytes/uL, neutrophilia greater than 75%, stomach discomfort less than

48 hours, RIF migration pain, and axillary temperature outside the range of 36 —39 °C.

Johanna G et al®® (2020) showed that appendicitis affected 47% of the 318
participants.© The Appendicitis Inflammatory Response score ’& the pARC showed much
higher specificity, positive predictive value, & a decreased proportion of false positives when
compared to PAS & Alvarado score. Across all age and gender categories, the Appendicitis
Inflammatory Response score and pARC exhibited lesser false positives than the PAS and
‘ALVARADO score’. Sn, NPV, missed appendicitis rates, & the Reciever Operating

Characteristic Curve analysis did not reveal any statistically significant variations..

At most threshold probabilities, Appendicitis Inflammatory Response score &
PARC fared better than the PAS and Alvarado score. They came to the conclusion that when
diagnosing children with probable appendicitis, the pARC & Appendicitis Inflammatory

Response scoring system are more accurate than PAS and Alvarado scoring systems.

Wei F et al®® (2020) examined the independent risk variables for children
under five who have complicated appendicitis. They reported that in children under five years
old with AA, age, WBC, & length of clinical symptoms might be utilised to predict complex
appendicitis. A new but promising technique that helps distinguish between acute simple and

complex appendicitis is the prediction model.

Awan S et al*’ (2021) established the RIPASA score's diagnostic accuracy in
identifying AA. The subjects in their study had mean age of 27.1 years. With regard to AA,
RIPASA score has a ‘sensitivity ’of 48.6%, ‘specificity of 86.6%, ‘Positive Predictive Value ’
of 98.5%, ‘Negative Predictive Value ’of 8.3%, and diagnostic accuracy of 49.6%. they came

to the conclusion that the RIPASA score was an unreliable diagnostic technique for
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identifying individuals with AA.

Yang C et al*® (2021) created and verified internally a nomogram to assess
young children’s AA severity. They claimed that it would be easier to assess the degree of
appendicitis in younger children and identify the best course of treatment in a timely manner
by using their unique nomogram, which included weights for years of age, beginning time,

admitting temperature, WBC count, neutrophils ratio, and total bilirubin.

Ar-aishah D et al® (2021) sought to identify the reliable clinical predictors
for diagnosis of paediatric appendicitis According to their observation diagnosis was
predicted by a progressive increase in pain, soreness in RIF of abdomen, the manifestation of
peritoneal irritation symptoms, and an absolute neutrophil count greater than 75%. Based on
the significant variables, a diagnostic prediction probability scoring system with a range of
0.05 to 0.95 was created. The ROC curve indicated a cut-off point of around 0.086. The
children who require surgery can be identified with the use of predictive criteria for the
diagnosis of pediatric appendicitis.

Mumtaz H et al®® (2022) compared the RIPASA score's prognostic accuracy
for identifying AA to the gold standard of histopathologically confirmed appendicitis. 37.93 +
10.36 years was considered the mean age for diagnosis. In contrast to Alvarado's score,
Kendall's Tau along with Chi Square were demonstrated as important. 98% PPV, 96.8% Sn,
82.4% Sp, & 95.3% diagnostic accuracy were demonstrated by RIPASA Scoring. They
claimed that RIPASA score greater accuracy than the Alvarado score for diagnosing AA in
Asian populations.

Giuliana F et al®*

(2022) carried out a meta-analysis and systematic review of
epidemiological data, comparing ALVARADO & RIPASA scores for identification of AA.

When we compare ALVARADO score, they found that the RIPASA score had a better
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sensitivity but a lower specificity. New scores must be developed for the risk assessment of
patients with suspected acute appendicitis because the sensitivity & specificity limits of the existing
scoring methods are not the same.

Roby M et al®® (2023) assessed the level of agreement in the diagnosis of AA
between ‘Pediatric Appendicitis Score ’(PAS) & the RIPASA, also a gold standard of
histological analysis. 10.1 years was decided to be the age distribution in this study.

Acute gangrenous appendicitis accounted for 73.3% of cases, early acute
appendicitis accounted for 3.3% of cases, acute suppurative appendicitis for 20% of cases,
and other cases for 3.3%. Sensitivity, Specificity & diagnostic accuracy were, respectively,
82.8%, 100%, and 80% for RIPASA and 75.8%, 100%, and 73.3% for PAS, with a 9.5 cutoff
point value for RIPASA and 7 for PAS. They claimed RIPASA score with a cutoff level of
9.5 has higher sensitivity along with accuracy than PAS for identifying Acute Appendicitis in
pediatric patients. As such, it could be utilized to help in determining presence of acute form
of appendicitis in pediatric age group.

Rishikesh G et al®® (2023) assessed the diagnostic accuracy of the RIPASA and
ALVARADO scoring systems for the acute type of appendicitis. They claimed that while the
Alvarado and RIPASA scores had poor Sp and true negative rates, they both have good Sn
Therefore, in the treatment of acute appendicitis, both of these scores can be utilised as
screening tools. Because ALVARADO scoring is less accurate than RIPASA scoring, it

should be used.
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MATERIALS AND METHODS

Study Design:

This prospective comparative observational study was conducted to compare
the accuracy rate of both scoring systems namely The Novel Preoperative Complicated
Appendicitis Score and RIPASA scoring in predicting cases of complicated appendicitis

among the patients operated for acute appendicitis.

Study locality:

This study was conducted in department of General Surgery of RL Jalappa

Hospital and Research Centre, Tamaka, Kolar attached to Sri Devraj URS Medical College.

Study population:

Patients admitted with Acute Appendicitis in General Surgery department

Study period:

September 2022 to June 2024

Inclusion criteria:

» All patients diagnosed with acute appendicitis above 18years of age

Exclusion criteria:
« Patients in septic shock
* Immunocompromised patients
* Pregnant patients

+ Patients with multi organ dysfunction
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« Patients with known abdominal malignancies
« Patients with appendicular lump

 Patients who are unwilling for appendicectomy

Conditions included as complicated appendicitis:

o perforated appendicitis, periappendicular abscess, peritonitis, appendicular

abscess and gangrenous appendicitis

Sample size:

Sample size estimation was based on the sensitivity of Novel Preoperative
Complicated Acute Appendicitis score was 78.8% for cut off > 4 value in predicting
complicated appendicitis as reported by study done by Kuhlenschmidt et al. With 95%
Confidence level a sample size of 65 subjects was arrived and considering 10% Non-response
rate the sample size was derived as 72 in the study. Thus, the study included seventy-two AA

subjects in all.

Approval of Ethical committee:

The Institutional Human Ethics Committee granted ethical committee approval for this

investigation.

Data Collection:

Prior to the interview, the study participants provided written informed
consent. Following the acquisition of signed informed consent, the lead investigator in this
study followed a pre-structured proforma to evaluate each participant's clinical presentation

and demographics.

Page 25



Post that, the lead researcher evaluated each participant's comprehensive
medical history, conducted a clinical examination of the patients, and determined that each
had AA. The Novel Preoperative Complicated Acute Appendicitis Score and RIPASA Score
were assessed in all cases. Also AA cases underwent surgical management. The lead

investigator also recorded the clinical presentation of each discovery on the same proforma.

Data analysis

Statistical Package for Social Sciences (SPSS) - Version 19 was used to
evaluate data after it was entered into an Excel sheet. Descriptive statistics, such as standard
deviation, mean and proportions (%), were calculated for quantitative variables. To assess

hypothesis, diagnostic efficacy and ‘Chi- Square’ testing were used.

Page 26



RESULTS ‘



RESULTS

In this study, of the individuals with acute appendicitis cases, 26.4% were
under 30 years old, 31.9% were in between 31 and 40 years old, and 29.2% were in between
41 & 50 years old. Twelve percent of the cases were found to be in the 51-60 age group.
Mean age of participants was 34.6 years.

Table 1: Proportion of cases based on Age group

Age group Frequency Percentage
< 30 years 19 26.4
31-40 years 23 31.9
41-50 years 21 29.2
51-60 years 9 12.5
Total 72 100.0

Graph 1: Proportion of cases based on Age group
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Among the study subjects 47.2% were males while 52.8% were females.
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Table 2: Participant's gender distribution in the study

Gender Frequency Percentage
Female 38 52 .8
Male 34 47 .2
Total 72 100 .0

Graph 2: Participant's gender distribution in the study
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91.7% of the cases were economically employed while 8.3% of the cases are unemployed in

this study.
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Table 3: Occupational status of the participants

Occupation Frequency Percentage
Employed 66 91.7
Unemployed 6 8.3
Total 72 100.0

Graph 3: Occupational status of the participants
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Pain was localized to right lower abdomen was present among 75% of the subjects in this

study whereas 25% of the subjects had no pain abdomen.
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Table 4: Cases with Diffuse Pain abdomen

Diffuse Pain abdomen Frequency Percentage
Present 54 75.0
Absent 18 25.0
Total 72 100.0

Graph 4: Cases with Diffuse Pain abdomen
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In this study RIF pain was noted among 68.1% of the study participants, however 31.9% of

the participants had no RIF pain.
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Table 5: percentage of patients determined by RIF pain

RIF pain Frequency Percentage
Present 49 68.1
Absent 23 31.9
Total 72 100.0

Graph 5: Percentage of patients determined by RIF pain
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On assessing the migrating pain to RIF, 86.1% of the cases had migrating pain to RIF while

13.9% of the cases had no migration pain to RIF.
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Table 6: Distribution of cases based on pain migrating to RIF

Pain migrating to RIF Frequency Percentage

Present 62 86.2
Absent 10 13.8
Total 72 100.0

Graph 6: Distribution of cases based on pain migrating to RIF

112.5
Percenatge

90.

67.5

Percentage

45.

22.5

I

Present Absent

In this study among acute appendicitis cases nausea / vomiting was present among 45.8% of

the cases.
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Table 7: Proportion of cases based on Vomiting

Nausea or vomiting Frequency Percentage
Present 33 45.8
Absent 39 54.2
Total 72 100 .0

Graph 7: Percentage of cases determined by vomiting
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In this study fever was present among 34.7% of the patients, whereas 65.3% of the cases were

afebrile.
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Table 8: Distribution of study participants based on fever

Fever Frequency Percentage
Present 25 34.7
Absent 47 65.3
Total 72 100.0

Graph 8: Distribution of study patients based on fever
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Anorexia was found among 29.2% of the cases in this current study while 70.8% of the cases

had normal appetite.
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Table 9: Anorexia among the study participants

Anorexia Frequency Percentage
Present 22 29.5
Absent 52 70.9
Total 72 100. 0

Graph 9: Anorexia among the study participants
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Based on the duration of illness 48.6% of the cases had illness for < 2 days while 51.4% of

the cases had illness for > 2 days duration.
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Table 10: Duration of IlIness

Duration of Illness Frequency Percentage
<2 days 35 48.6
> 2 days 37 51.4
Total 72 100.0

Graph 10: Duration of Illness
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Based on the similar complaints in the past among all the participants 5.6% of the participants

had past history of similar pain complaints.
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Table 11: Proportion of cases based on similar complaints in the past

Similar c/o in past Frequency Percentage
Present 4 5.6
Absent 68 94.4
Total 72 100.0

Graph 11: Proportion of cases based on similar complaints in the past
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In this study RIF tenderness was noted among 97.2% of the cases while 2.8% of the cases had

no RIF tenderness.
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Table 12: RIF tenderness among the participants

RIF tenderness Frequency Percentage
Present 70 97.2
Absent 2 2.8
Total 72 100.0

Graph 12: RIF tenderness among the participants
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Similarly guarding was noted among 93.1% of the cases in our study whereas guarding was

absent in 6.9% of the cases.
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Table 13: Distribution of participants based on guarding

Guarding Frequency Percentage
Present 67 93.1
Absent 5 6.9
Total 72 100.0

Graph 13: Distribution of participants based on guarding
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On assessing the presence of rebound tenderness, 86.1% of the cases had rebound tenderness

in this current study.

Page 39



Table 14: Proportion of patients-based on rebound tenderness

Rebound tenderness | Frequency Percentage

Present 62 86.1
Absent 10 13.9
Total 72 100.0

Graph 14: Proportion of patients-based on rebound tenderness

112.5
Percenatge

90.

67.5

Percentage

IS
vl

22.5

I

Present Absent

Rovsing test was found to be positive among 83.4% of cases & negative among 16.6% of

cases.
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Table 15: Rovsing test among the participants

Rovsing test Frequency Percentage
Positive 60 83.3
Negative 12 16.7
Total 72 100.0

Graph 15: Rovsing test among the participants
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Likewise, Psoas test was positive among 84.7% of cases & negative among 15.3% of the

cases in this study.

Page 41



Table 16:Psoas test among the participants

Psoas test Frequency Percentage
Positive 61 84.7
Negative 11 15.3
Total 72 100.0

Graph 16: Psoas test among the participants
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Obturator sign positive in 80.6% of the patients and 19.4% of the patients had negative

obturator sign.
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Table 17: Obturator sign among the study participants

Obturator sign Frequency Percentage
Positive 58 80.6
Negative 14 194
Total 72 100.0

Graph 17: Obturator sign among the study participants
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WBC count was found to be raised among 98.6% of the cases and normal among 1.4% of the

cases.
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Table 18: WBC count findings among the participants

WBC count Frequency Percentage
Abnormal 71 98.6
Normal 1 1.4
Total 72 100.0

Graph 18: WBC count findings among the participants
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Neutrophil count was noted to be abnormal among 97.2% of the study participants and

normal among 2.8% of the cases.
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Table 19: Distribution of cases based on Neutrophil count

Neutrophil % Frequency Percentage
Abnormal 70 97.2
Normal 2 2.8
Total 72 100.0

Graph 19: Distribution of cases based on Neutrophil count
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In this study appendicolith was noted as per USG present among 33.3% of the cases and

absent among 66.7% of the cases in our study.
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Table 20: Distribution of cases based on Appendicolith

Appendicolith Frequency Percentage
Present 24 33.3
Absent 48 66.7
Total 72 100.0

Graph 20: Distribution of cases based on Appendicolith
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On assessment of appendix diameter abnormal appendix diameter was recorded in 97.2% of

the cases and 2.8% of the cases had normal appendiceal diameter.
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Table 21: Proportion of cases based on Appendix diameter

Appendix diameter Frequency Percentage

Abnormal 70 97.2
Normal 2 2.8
Total 72 100.0

Graph 21: Proportion of cases based on Appendix diameter
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Among the subjects positive urine analysis was seen in 12.5% participants and negative urine

analysis was noted in 87.5% of the cases.
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Table 22: Distribution of cases based on urine analysis

Urine analysis Frequency Percentage
Positive 9 12.5
Negative 63 87.5
Total 72 100.0

Graph 22: Distribution of cases based on urine analysis
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Based on operative findings complicated acute appendicitis defined as perforated
appendicitis, periappendicular abscess, peritonitis, appendicular abscess and gangrenous
appendicitis was noted among 43.1% of the cases and uncomplicated acute appendicitis in

56.9% of the cases.
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Table 23:Operative findings among the study subjects

Operative findings Frequency Percentage
Complicated Acute Appendicitis 31 43.1
Uncomplicated Acute Appendicitis 41 56.9
Total 72 100.0

Graph 23: Operative findings among the study subjects
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Acute suppurative appendix, Acute suppurative appendix with gangrenous changes, Acute
suppurative appendix with perforation, Eosinophilic granulomatous appendicitis and
Appendicular mucocele was noted in histopathological finding among 43.1%, 29.2%, 22.2%,

4.2% and 1.4% of the cases in this current study respectively.
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Table 24: Histopathology findings of Acute appendicitis

Histopathology findings Frequency | Percentage
Acute suppurative appendix 31 43.1
Acute suppurative appendix with gangrenous changes 21 29.2
Acute suppurative appendix with perforation 16 22.2
Eosinophilic granulomatous appendicitis 3 4.2
Appendicular mucocele 1 1.4
Total 72 100.0

Graph 24: Histopathology findings of Acute appendicitis
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Duration of hospital stay was < 4 days among 61.1% of the cases and >4 days

among 38.9% of the cases.
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Table 25: Duration of stay in the hospital

Duration of stay in the
Frequency Percentage
hospital
<4 days 44 61.1
> 4 days 28 38.9
Total 72 100.0
Graph 25: Duration of hospital stay
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Among complicated acute appendicitis cases novel preoperative score was >4 40.3%
(n=29)of the study participants and < 4 is 2.8% (n=2) of the participants. In uncomplicated
acute appendicitis cases “Novel Preoperative Score” was >4 among 5.6% (n=4) of the
participants and < 4 among 51.4% (n=37) participants. The association between complicated
and uncomplicated cases was shown to be highly significant because of “Novel Preoperative

Score” (p value =<0.0001).
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Table 26:“ Novel Preoperative Score” in Complicated & Uncomplicated Acute

Appendicitis
Novel Complicated Uncomplicated
] o o Total P value
Preoperative score | Acute Appendicitis | Acute Appendicitis
33 <0.0001*
29 (40.3%) (n=29) 4 (5.6%) (n=4)
Score > 4 (45.8%)(n=33)
39 (54.2%)
2 (2.8%) (n=2) 37 (51.4%) (n=33)
Score <4 (n=39)
72 (100%)
31 (43.1%) (n=31) | 41 (56.9%) (n=31)
Total (n=72)
*Significant

Graph 26: Novel
Appendicitis
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This study found that Novel Preoperative Scoring system has following characteristics:

specificity, sensitivity, PPV, NPV, & diagnostic efficacy: 93.50%, 90.20%, 87.90%, 94.90%,

and 94.90%, respectively..
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Table 27: Diagnostic criteria of Novel Preoperative Scoring system

Parameters Value 95% CI
Sensitivity 93.50% 78.6-99.2%
Specificity 90.20% 76.9-97.3%
PPV 87.90% 74.0-94.9%
NPV 94.90% 82.8-98.6%
Diagnostic efficacy 91.70% 82.7-96.9%

Graph 27: Diagnostic criteria of Novel Preoperative Scoring system
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Similarly, among complicated acute appendicitis group RIPASA score was > 7.5 among
36.1% of the cases and < 7.5 among 6.9% of the cases. However, RIPASA score was > 7.5
and < 7.5 among 12.5% and 44.4% of the cases in uncomplicated acute appendicitis cases
respectively. The association between complicated and uncomplicated cases with RIPASA

scoring was highly significant (p value =<0.0001).
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Table 28: RIPASA score in Complicated & Uncomplicated ‘Acute Appendicitis’

RIPASA scoring | ‘Complicated Acute ‘Uncomplicated p value
‘Total’
system Appendicitis’ Acute Appendicitis’
Score > 7.5 26 (36.1) 9 (12.5) 35 (48.6) <0.0001*
Score<7.5 5(6.9) 32 (44.4) 37 (51.4)
Total 31 (43.1) 41 (56.9) 72 (100)
*Significant

Graph 28: RIPASA score in Complicated and Uncomplicated ‘Acute Appendicitis’

Percentage

50.

37.5

25.

12.5

Complicated Acute Appendicitis

Uncomplicated Acute Appendicitis

The novel preoperative scoring system's sensitivity, specificity, PPV, NPV & diagnostic

efficacy in this investigation were 83.90%, 78.10%, 74.30%, 86.50%, and 86.50%,

respectively..
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Table 29: Diagnostic criteria of RIPASA scoring system

Parameters Value 95% CI
Sensitivity 83.90% 66.3-94.6%
Specificity 78.10% 62.4-89.4%
PPV 74.30% 61.4-84.0%
NPV 86.50% 73.8-93.6%
Diagnostic efficacy 80.60% 69.5-88.9%

Graph 29: Diagnostic criteria of RIPASA scoring system

90.00%

Percentage

82.50%
) I [
67.50% I

Sensitivity

Specificity

Diagnostic
efficacy

Page 55



DISCUSSION ‘



DISCUSSION
In this study among Acute appendicitis cases in age group of < 30 years there
were 26.4% participants, among 31- 40 years of age there were 31.9% participants, while in
age group between forty-one to fifty years 29.2% of cases were noted. Age group of fifty one
to sixty years ,12.5% of the cases were noted. Among study participants 47.2% of them were
males while 52.8% of the participants were females. On assessing the occupational status of
patients 91.7% of the cases were employed while 8.3% of the cases are unemployed in this

study.

In the present study, 25% of the individuals had no widespread pain abdomen,
while 75% of cases had diffuse pain abdomen. In this particular study RIF pain was observed
among 68.1% of the study participants, however 31.9% of the participants had no RIF pain.
On assessing the pain migrating to RIF, 86.1% of the cases had migrating pain while 13.9%
of the cases had no migrating pain to RIF. In this current study among acute appendicitis
cases nausea / vomiting was present among 45.8% of the cases. In this study fever was
present among 34.7% of the patients, whereas 65.3% of the cases were afebrile. Anorexia was
found among 29.2% of the cases in this current study while 70.8% of the cases had normal

appetite.

Based on the duration of illness 48.6% of the cases had illness for < 2 days
while 51.4% of the cases had illness for > 2 days duration. Based on the similar complaints in

the past among all the participants 5.6% of the participants had similar complaints.

In this study RIF tenderness was noted among 97.2% of the cases while 2.8%
of the cases had no RIF tenderness. Similarly guarding was noted among 93.1% of the cases

in our study whereas guarding was absent in 6.9% of the cases. On assessing the presence of

Page 56



rebound tenderness 86.1% of the cases had rebound tenderness in this current study. In 83.4%
of the cases, the roving test yielded positive results, and in 16.9% of the cases, negative

results.

Likewise, Psoas test was positive among 84.7% of cases & negative among
15.3% of cases in this study. On assessing the Obturator sign 80.6% of the patients showed

positive sign and 19.4% of the patients had negative sign.

WBC count was found to be abnormal among 98.6% of the cases and normal
among 1.4% of the cases. Neutrophil count was noted to be raised among 97.2% of the study
participants and normal among 2.8% of the cases. In this present study appendicolith was
present among 33.3% of the cases and absent among 66.7% of the cases in our study. On
assessment of appendix diameter abnormal appendix diameter was recorded in 97.2% of the
cases and 2.8% of the cases had normal appendiceal diameter. Among the study cases
positive urine analysis was seen in 12.5% participants and negative urine analysis was noted

in 87.5% of the cases.

Based on the operative findings complicated acute appendicitis was noted
among 43.1% of the cases and uncomplicated acute appendicitis in 56.9% of the cases. Acute
suppurative appendix, Acute suppurative appendix with gangrenous changes, Acute
suppurative appendix with perforation, Eosinophilic granulomatous appendicitis and
Appendicular mucocele was noted in histopathological finding among 43.1%, 29.2%, 22.2%,

4.2% and 1.4% of the cases in this current study respectively.

Duration of hospital stay was < 4 days among 61.1% of the cases and >4 days
among 38.9% of the cases. Among complicated acute appendicitis cases Novel Preoperative

Score was >4 among 40.3% of the study participants and < 4 among 2.8% of the participants.
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In uncomplicated acute appendicitis cases novel preoperative score was >4 among 5.6% of
the participants and < 4 among 51.4% participants. The association between complicated and
uncomplicated cases with this Novel Preoperative Score was found to be highly significant
.This study found that the novel preoperative scoring system has the following characteristics:
specificity, sensitivity, NPV, PPV, and diagnostic efficacy: 93.50%, 90.20%, 87.90%,

94.90%, and 94.90%, respectively.

Similarly, among complicated acute appendicitis cases RIPASA score was > 7.5 among
36.1% of the cases and < 7.5 among 6.9% of the cases. However, RIPASA score was > 7.5
and < 7.5 among 12.5% and 44.4% of the cases of uncomplicated acute appendicitis cases
respectively. The association between complicated and uncomplicated cases with RIPASA
score was highly significant. The Novel preoperative scoring system's specificity, sensitivity,
NPV, PPV, and diagnostic efficacy in this investigation were 83.90%, 78.10%, 74.30%,

86.50%, and 86.50%, respectively.

Findings of present study are comparable with findings of the below

mentioned studies. Hannu L et al*

developed and verified a prognostic scale for the
identification of AA in children. According to their findings, 27% of children underwent
needless appendicectomies based on clinical judgement, while 4% of children received
incorrect diagnoses for appendicitis. By using the score, 11% of patients with appendicitis
should have been released from the hospital and the number of needless appendicectomies
would have dropped to 13%. According to their claims, the application of predictive
mathematical models could make it easier to diagnose appendicitis and prevent needless
procedures. Diaz BCZ et al*® investigated the variations in ‘RIPASA ’and ‘Modified

ALVARADO ’for patients diagnosed with ‘Acute Appendicitis *and abdominal discomfort.

According to them, a RIPASA score of 8.5 is the ideal cutoff value, taking into accounts
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receiver operating characteristic curve with value of area-0.59, Sensitivity with a value of
93.3%, Specificity with a value of 8.3% , ‘Positive Predictive Value with a value of 91.7 %,
and ‘Negative Predictive Value ’with a value of 10.2%. Modified Alvarado score: Reciever
Operating Characteristic curve with a value of 0.72, Sensitivity with a value of 75%,
Specificity with a value of 41.6%, ‘Positive Predictive Value’ (93.8%), ‘Negative Predictive
Value °(12.4%), with 6 as the ideal cutoff value. When used in patients reporting with
suspected AA, they concluded that RIPASA score did not provide any advantages when

compared with the Modified Alvarado score.

Similarly, Frountzas M et al*

comparision was made between the of
‘RIPASA *& ‘ALVARADO ’scoring systems for diagnostic - accuracy through a meta-
analysis. Their meta-analysis comprised twelve trials with a total of 2161 patients. The
RIPASA score had a Sn of 94% and a Sp of 55%. Additionally, the diagnostic OR was 24.7
and the Area under curve found to be 0.943. In this study ALVARADO score had a sn- 69%
and a sp - 77%. Additionally, the diagnostic OR was 8.0 and the AUC was 0.794. Although
they stated that RIPASA system had better sensitive then ALVARADO system, lower
specificity means that a second mean is required in order to make an appropriate diagnosis.
Celerino AR et al*® showed that the ALVARADO score was less accurate in diagnosis than
the RIPASA score. with a 90.7% specificity and a 64.3% sensitivity compared to 71.4% and
98.8%, respectively. ALVARADO scale was 0.8 and RIPASA score was 0.88 for area under

‘ROC ’curve. They claimed that the ‘RIPASA ’score was a more precise, practical, and

targeted system for the Mexican people than the Alvarado score.

Also, Rohat A et al*! claimed that 114 out of the 218 patients had surgery. AA was
pathologically diagnosed in 107 of the 114 cases. With an accuracy of 0.88, RIPASA was

shown to be the most valuable score. AIR and Alvarado scores were next, with AUC values
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of 0.79 and 0.71, respectively. They stated that when it came to diagnosing AA, RIPASA had
a greater accuracy rate than the remaining scores. When a patient presents with pain in RIF,
the RIPASA cut-off from threshold of 7.5-point offers useful, not an invasive, quick reporting
technique which improved the power of discrimination of AA, in the study conducted by

them.

In consistent with this study, Chisthi MM et al®® stated that 16% of cases
involved negative appendicectomy. ‘Sensitivity’, specificity, ‘negative predictive value’,
‘positive predictive value’, and diagnostic accuracy for ‘Modified ALVARADO ’were 64%,
59%, 89%, 24%, and 64% correspondingly; for AIR, they were 98%, 29%, 88%, 71%, and
87%; and for RIPASA, they were 88%, 77%, 95%, 54%, and 86%. Modified ALVARADO
Area Under Curve was 0.727, Appendicitis inflammatory response is 0.947, and RIPASA's
was 0.911. They concluded that ‘AIR ’score is probably more favourable than Alvarado in
pediatric population since it asks childrens age group to identify subjective symptoms that
may or may not be genuine, whereas the attributes evaluated in ‘ALVARADO ’are easy to
apply to childrens age group. Modified Alvarado is not a good diagnostic grading system for
AA; RIPASA and AIR are. Also, a complete history, a thorough examination, & fundamental
laboratory tests could be used to simply determine both of these scores. Juan CMDO et al**
evaluated the diagnostic performance of the most popular clinical prediction scales, such as
RIPASA, AAS, AIR, Alvarado, and AIR. The Alvarado score proved to be the most effective
diagnostic method out of the four scores that were tested. Anorexia, WBC count more than
8275 leukocytes/ul, neutrophilia more than 75%, stomach discomfort less than forty eight
hours, migrating pain to the RIF & axillary temperature outside of the range of thirty seven to
thirty nine degrees °C were, nevertheless, most decreased & predictive combination of

examined values.
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However, Johanna G et al®® revealed that 47% of the 318 individuals who were
included had appendicitis. The Acute Inflammatory Response score & pARC had lesser false
positives compared with that of PAS & ALVARADO score across all age and gender
categories. The ROC curve analysis, Sn, NPV, and missed appendicitis rates did not show
any significant differences. At most threshold probabilities in decision curve analysis, ‘AIR ’
score and pARC outperformed ‘PAS & ‘ALVARADO ’score. They concluded that the
pARC and the AIR score are more accurate than the PAS and Alvarado score when

I°® discovered that in

diagnosing childrens age group with suspected appendicitis. Wei F et a
children under five with AA, age, WBC count, and length of symptoms may be utilized to
predict complicated appendicitis. A new but promising technique that helps distinguish

between acute simple and complex appendicitis is the prediction model.

In addition, Awan S et al’’ established the RIPASA score's diagnostic
accuracy in identifying AA. With around mean age of 27.1 years, the patients in the research.
With regard to AA, RIPASA score has a 47.6% sensitivity, 85.7% specificity, 98.4% PPV,
8.3% NPV & diagnostic accuracy of 49.6%. They came to the conclusion that the RIPASA
score was an unreliable diagnostic technique for identifying individuals with AA. Yang C et
al® claimed that it would be easy to assess degree of appendicitis in young children and
identify the best course of treatment in a timely manner by using their unique nomogram,
which included weights for years of age, beginning time, admitting temperature, WBC count,
neutrophils ratio, and total bilirubin.

Similarly, Ar-aishah D et al*®

sought to identify the reliable clinical predictors for
diagnosis of paediatric appendicitis. In consistent with this study, Roby M et al®® assessed
the level of agreement in the diagnosis of AA between the RIPASA and PAS scores and the

gold standard of histological examination. In this study, the age distribution was 10.1 years.

3.3% of instances of early AA, 20% of total cases was that of acute suppurative appendicitis,
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73.3% of cases of acute form of gangrenous appendicitis, and 3.3% of other cases were
found based on histology. With a cutoff point value of 9.5 for ‘RIPASA ’and 7 for ‘PAS’,
respectively, Sn, Sp, diagnostic accuracy was 82.8%, 100%, 80% for ‘RIPASA ’and 75.8%,
100%, 73.4% for PAS. They claimed that the RIPASA score at the cut-off level of 9.5 has
higher sensitivity and accuracy than PAS for detecting AA in pediatric patients. As such, it
can be utilised as CSS to help in determining the presence of AA in children. Rishikesh G et
al® claimed that while the Alvarado and RIPASA scores had poor Sp and true negative rates,
they both have good Sn. Therefore, in the treatment of AA, both of these scores can be
utilised as screening tools. Because RIPASA scoring is better score than ALVARADO

scoring, it should be used
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CONCLUSION

Notably, Novel Preoperative Complicated Appendicitis Score was found to have better
diagnostic efficacy compared to RIPASA SCORING SYSTEM in finding cases of

complicated appendicitis in subjects who had undergone surgery for acute appendicitis.

We infer that Novel Preoperative Complicated Appendicitis Score can be used
in routine practice in order to predict complicated cases of acute form of appendicitis as

compared with RIPASA scoring system
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ANNEXURE—I
PROFORMA

“A COMPARATIVE STUDY OF A NOVEL PREOPERATIVE COMPLICATED ACUTE
APPENDICITIS SCORE AND RIPASA SCORING SYSTEM IN PREDICTION OF
COMPLICATED ACUTE APPENDICITIS ”

INVESTIGATOR: DR. ANURAG BHAVANAM

Name: Phone number:
Age: Address:
Sex: DOA:
Occupation: DOS:
UHID number: DOD:

Presenting complaints:

H/O present illness
Pain duration
Pain migration
Nausea
Vomiting
Anorexia

Past history:

Family history:

Menstrual history:

Obstetric history:

Year of 1st and last child birth:

GENERAL PHYSICAL EXAMINATION

-General condition:

-Build and nutrition:
-Pallor/Cyanosis/Icterus/Clubbing/edema/Generalized lymphadenopathy
-Body weight:
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VITAL DATA

-Pulse:

-Temperature:
-BP:

-Respiration rate:

SYSTEMICEXAMINATION

Per abdomen:

-RIF tenderness
-Guarding

-Rebound tenderness
-Rovsing test

-Psoas test

-Obturator sign

Respiratory system:

Cardio vascular system:

Central nervous system:

Clinical diagnosis

Investigations
-Blood Hb

-CBC

-TLC

-DLC

-BT

-CT

-Urine routine and microscopy
-RBS

-Blood Urea
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-Serum creatinine

-Chest X-Ray PA view

-ECG

-Abdominal USG

Presence / abscence of appendicolith
Periappendicular abscess collection
-Appendix diameter

A NOVEL PREOPERATIVE COMPLICATED ACUTE APPENDICITS SCORE

Variable Points Patients score
Age >40 1
Duration >48 hours 2
D_iffuse pain or Rovsin_g’s 3

pain + obturator+ psoas signs

WBC (>13-21.9K) 1
WBC (>22K) 3
Neutrophil percentage >80% 1
Appendicolith 1
Appendix diameter >12mm 1

-0-13 is the scoring system.
-Any clinical case with score greater than 4 will be considered as complicated
appendicitis.

RIPASA SCORING SYSTEM

Variables Points Patients score
Female 0.5
Male 1
Age <40y 1
Age >40 0.5
Right iliac fossa pain 0.5
Pain migration to right iliac 0.5

fossa
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Anorexia
Nausea and vomiting

Duration of symptoms <48
hours

Duration of symptoms >48
hours

Right iliac fossa tenderness
Guarding

Rebound tenderness
Rovsing’s sign

Fever

Raised WBC

Negative urinalysis

Total

0.5

|

D PPN RPN P

ol

RIPASA score Diagnosis of acute appendicitis

5.0> Acute appendicitis is not possible
5-7.0 Low probability of acute appendicitis
7.5-11.5 High probability of acute appendicitis
12< Absolutely acute appendicitis
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ANNEXURE - 11

PATIENT INFORMATION SHEET

Study title : “A COMPARATIVE STUDY OF A NOVEL PREOPERATIVE
COMPLICATED ACUTE APPENDICITS SCORE AND RIPASA SCORING
SYSTEM IN PREDICTION OF COMPLICATED APPENDICITIS ”

GUIDE: DR PRAKASH DAVE

STUDY CONDUCTED BY DR. ANURAG B

Study location: R L Jalappa Hospital and Research Centre attached to Sri Devaraj Urs
Medical College, Tamaka, Kolar.

The purpose of the study will be explained in detail to you and all information collected

would be for study purpose only. The data collected would be submitted to the Department of

Surgery, SDUMC, Kolar and confidentiality ensured.The merits and demerits would be

explained briefly to you.

You would be participating in this study if you are diagnosed and admitted with features of
acute appendicitis. Clinically evaluated after recording demographic data. You will undergo
the indicated investigations and abdominal USG. Novel Preoperative complicated acute
appendicitis Score and RIPASA scores would be evaluated depending on your
demographic,clinical and abdominal ultrasound findings. Provide appendicectomy (removal
of appendix by open or laparoscopic surgery) is decided and your agreed for the same.

You would be prepared for surgery (emergency appendectomy) and (peritoneal drainage

would be done if necessary).Intra-operative findings will be recorded. A comparison would

be done between The Novel Preoperative Score and RIPASA Score with intra operative
findings and post operative course and a comparison would be made and accuracy of each
scoring system would be determined using statistical methods.

Please read the following information and discuss with your family members. You can ask
any question regarding the study. If you agree to participate in the  study, we will collect
above information (as per pro-forma) from you or a person responsible for you or both.
Relevant history will be taken. This information collected will be used only for dissertation

and publication.
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All information collected from you will be kept confidential and will not be disclosed to any
outsider. Your identity will not be revealed. This study has been reviewed by the Institutional
Ethics Committee and you are free to contact the member of the Institutional Ethics

Committee.

There is no compulsion to agree to this study. The care you will get will not change if you
don’t wish to participate. You are required to sign/ provide thumb impression only if you

voluntarily agree to participate in this study.

For further information contact:

Dr. AnuragBhavanam [post graduate]
Department of General Surgery
SDUMC, Kolar
Phone number
7353190775.

Name of the participating

Patient Signature of the participating patient or his/her

left thumb impression

Date:
Place:

Name and signature of the witness or left thumb impression

Date:
Place:
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INFORMED CONSENT

Title: “A COMPARATIVE STUDY OF A NOVEL PREOPERATIVE
COMPLICATED ACUTE APPENDICITIS SCORING SYSTEM AND RIPASA
SCORING SYSTEM IN PREDICTION OF COMPLICATED ACUTE
APPENDICITIS”

Principal investigator: Dr. Anurag B

I, Shri/Smt. .................... have been explained in my own understandable language, that |
will be included in a study which is “A COMPARATIVE STUDY OF A NOVEL
PREOPERATIVE COMPLICATED ACUTE APPENDICITIS SCORING SYSTEM AND
RIPASA SCORING SYSTEM IN PREDICTION OF COMPLICATEDAPPENDICITIS”

being conducted in RL JALAPPA HOSPITAL.KOLAR.

| have been explained that my demographic data, clinical findings, investigations,
peroperative and post-operative findings will be assessed and documented for study

purpose.

| have been explained that my participation in this study is entirely voluntary and | can
withdraw from the study any time and this will not affect my relation with my doctor or

treatment for my ailment.

I have been explained about the risk/benefit of the study such as allergic reactions to the dye,

anaphylactic shock, staining of the breast tissue, need for ventilatory support.

| understand that the medical information produced by this study will become part of
institutional records and will be kept confidential by my said institute.

| agree not to restrict the use of any data or result that arises from this study provided such a

use is only for scientific purpose(s).

I have principal investigator’s mobile number for enquiries.
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| have been informed that standard of care will be maintained throughout the treatment

period.
I in my sound mind give full consent to be participate in this study.

Investigator: Dr.Anurag B

Participant’s signature/ thumb impression

Name:

Signature/thumb impression of the witness:
Name:

Relation to patient

Date:

Place:
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18-60 | I-female | 1-employed | i-present | 1-present | L-present | L-present | L-present | I-present T-present | L-present | L-present | L-present | 1-Positive | 1-Positive | 1-Positive | 1-Normal | 1-Normal | L-present | 1-Normal | 1-Positive
2male | 2 2-absent | 2-absent | 2-absent | 2-absent | 2-absent | 2-absent 2-absent | 2-absent | 2-absent | 2-absent | 2-Negative | 2-Negative | 2-Negative | 2-abnormal | 2-abnormal | 2-absent | 2-abnormal | 2-Negative
1| 2 M 1 1 1 1 1 2 1 1 2 1 1 1 1 2 1 7700 2 2 2 2 inflammed, elongated, retrocaecal appendix acute suppurative appendix 5
2| 28 F 1 1 1 1 1 1 2 2 2 1 1 1 1 1 1 14600 2 1 2 2 inflammed, elongated, retrocaecal appendix acute suppurative appendix 6
3| 18 M 1 1 1 1 1 1 2 4 2 1 1 1 2 1 1 15000 2 1 1 2 inflammed and perforated appendix acute suppurative appendix with 7
perforation near the tip
ol 2 ” ! ! ! ! ! ! z B z ! ! 1 . ! 1 12000 z z z z inflammatory mass n the leacaecal junction i S
with abscess formation
5| 37 M 1 1 1 1 2 1 2 4 2 1 1 1 1 1 1 19800 2 2 2 2 inflammed and gangrenous appendix acute s“pp“?;:’:nz’_‘d gangrenous 5
ix
6 | a1 M 1 1 T T 2 2 1 2 2 1 T 1 1 2 T 8900 T T 2 1 appendix acute ive appendix )
It i dix with
7| 25 3 2 1 1 1 1 1 2 6 2 1 1 1 1 1 1 15000 2 2 2 2 inflammed, elongated appendix acute supparative appencix w 6
gangrenous changes, perforation at body
s | 2 . z ! ! ! z z z . z ! ! ! ! ! 1 500 . z z z inflammed, gangrenous and perforated acute supparative appendix with S
appendix at body gangrenous changes, perforation at tip
9| 29 F 1 1 1 1 1 2 1 2 2 1 1 1 1 1 1 10800 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 5
10| 33 M 1 1 1 1 1 1 1 2 2 1 1 1 1 1 1 17600 2 1 2 2 inflammed, elongated, good morning appendi acute supparative appendix 5
] 2% M T T T T 2 2 2 T 2 T 1 1 1 1 1 5700 T T 2 2 appendix acute appendix 7
2| 23 F 1 1 1 1 2 2 2 2 2 1 1 1 1 1 2 9300 2 2 2 2 inflammed, elongated, retrocaecal appendix acute suppurative appendix 4
13| 28 F 2 1 1 1 2 1 2 1 2 1 1 1 1 1 1 6500 1 2 2 2 inflammed, elongated, postileal appendix acute suppurative appendix 5
1| 32 F 1 1 1 1 1 2 1 3 2 1 1 1 2 1 1 12600 2 2 2 2 inflammed, elongated, retrocaecal appendix acute suppurative appendix 4
15| 39 M 1 1 1 1 1 2 2 1 2 1 1 1 1 1 1 14100 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 5
16| 43 M 2 1 1 1 1 2 2 3 2 1 1 1 1 1 1 13500 2 1 2 2 inflammed, elongated, retrocaecal appendix acute suppurative appendix 6
17| 3 M 1 1 1 1 2 2 2 3 2 1 1 1 1 1 1 9200 1 2 2 2 appendix seen ";:‘;bcam‘ position, acute suppurative appendix 5
18] 40 ™ T 1 T 1 2 2 2 2 2 1 1 1 1 2 1 11900 2 2 2 2 appendix acute appendix )
19 38 M 1 1 1 1 1 2 1 1 2 1 1 1 1 1 1 13000 2 2 2 2 retrocaecal appendis, inflammed appendix acute supparative appendix 5
20| a2 F 1 1 1 1 2 2 1 2 2 1 1 1 1 1 1 9400 1 2 2 2 inflammed and perforated appendix acute suppurative appendix 7
2| 3 M 2 1 1 1 2 2 1 2 2 1 1 1 2 1 1 8700 2 2 2 2 retrocaecal appendi, inflammed appendix acute supparative appendix 7
2| 29 M 1 1 1 1 2 2 1 1 2 1 1 1 1 2 2 13000 2 2 2 2 inflammed, elongated, good morning appendi acute supparative appendix 7
2| % M 1 1 1 1 2 1 2 1 2 1 1 1 1 1 1 9500 1 1 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 6
u| 2 M 1 1 1 1 2 2 1 2 2 1 1 1 1 2 1 12000 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 4
| = . z ! ! ! ! z z . z ! ! ! . 1 ! 16600 z z z ! inflammed, gangrenous and perforated acute supparative appendix with S
appendix at body gangrenous changes
% | 53 F T T T T T T 2 8 2 T 1 1 T 2 T 21000 2 2 2 2 bulky, appendix mucocele 7
27| 49 F 1 1 1 1 1 2 1 3 2 1 1 1 1 2 1 11600 2 1 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 6
28| 29 M 1 1 1 1 2 2 2 2 2 1 1 1 2 1 1 6400 1 2 2 2 inflammed, elongated, retrocaecal appendix | eosinophilic granulomatous appendicitis | 5
| 2 “ ) ) ) ) ) ) ) s , ) ) ) ) ) ) 26200 ) ) ) ) inflammed, gangrenous and perforated acute supparative appendixwith |
appendix at tip gangrenous changes with perforation at tip
30| 28 F 2 1 1 1 1 2 1 2 2 1 1 1 2 2 2 14200 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 6
31| 48 F 2 1 1 1 1 1 2 1 2 1 1 1 1 1 1 16900 2 1 2 1 inflammed, elongated, retrocaecal appendix acute suppurative appendix 5
2| s F 2 1 1 1 1 2 2 3 2 1 1 1 1 1 1 7800 1 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 5
w| 2 " ! ! . ! ! ! z . z 1 . 1 1 z z 17500 z z z z inflammed, gangrenous and perforated acute supparative appendix with .
appendix at base gangrenous changes
acute supparative appendix with
flammed d perforated
3| 31 M 1 1 1 1 1 1 2 5 2 1 1 1 1 1 1 15100 2 1 2 2 Inflammec, gangrenous an perjorate gangrenous changes with perforationat | 4
appendix at body
body
35| 19 M 1 1 1 1 1 2 2 2 2 1 1 1 1 1 1 13400 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 6
36 | 30 M T T T 1 T 2 2 2 2 T 1 1 1 1 1 11300 2 2 1 2 appendix acute appendix 5
37| 2 M 1 1 1 1 2 2 2 7 2 1 1 1 2 2 2 10500 2 1 2 2 apendicular mass easinophilic granulomatous appendicitis | 4
3| 28 F 1 1 1 1 1 2 2 3 2 1 1 1 1 1 1 12400 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 5
39| 4 F 2 1 1 1 2 1 2 2 2 1 1 1 2 1 1 9800 2 2 2 2 inflammed, elongated, retrocaecal appendix acute suppurative 6
20| 20 F 2 1 1 1 2 2 1 5 2 1 1 1 1 1 1 19200 2 2 2 2 inflammed and gangrenous appendix acute supparative appendix with 5
gangrenous changes
a| 4 M 1 1 1 1 2 2 2 1 2 1 1 1 1 2 1 12800 2 2 2 2 inflammed, elongated, retrocaecal appendix acute suppurative 6
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2| 2 M T T T T T T 2 4 1 T 1 1 1 2 8700 T 2 2 2 and ruputured appendix and ruptured 3
ol % . ) ) ) ) ) ) ) 5 ) ) ) ) ) ) 15400 ) ) ) ) inflammed, gangrenous and perforated acute supparative appendix with |
appendix at tip gangrenous changes with perforation at tip
| 2 F 2 1 1 1 1 2 2 2 1 1 1 2 1 1 13500 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 4
4| 26 F 2 1 1 1 2 2 2 1 1 1 1 1 1 1 10600 2 2 1 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 5
4| 22 % 1 1 1 1 1 2 1 2 1 1 1 1 1 1 13300 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 5
i . ) ) ) ) ) ) ) s ) ) ) ) ) ) 26200 ) ) ) ) inflammed, gangrenous and perforated acute supparative appendix with |
appendix at tip gangrenous changes with perforation at tip
4| 35 F 2 2 1 1 1 2 1 2 1 1 1 1 1 1 1100 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 6
49| 43 % 1 1 1 1 1 2 2 1 1 1 1 2 1 1 14100 2 1 2 2 inflammed, elongated, good morning appendi acute supparative appendix 7
50| 35 F 1 1 1 1 2 2 1 3 1 1 1 1 1 1 13500 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 5
51| 25 % 1 1 1 1 1 1 1 3 1 1 1 1 2 1 9200 2 2 1 2 inflammed, elongated, postileal appendix acute suppurative appendix 5
52| 45 F 2 1 1 1 1 2 2 2 1 1 1 1 1 2 11500 2 2 2 2 inflammed, elongated, retrocaecal appendix acute suppurative appendix 6
53| 20 % 1 1 1 1 1 1 2 5 1 1 1 1 1 1 13000 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 5
54| 46 % 1 1 1 1 1 2 2 2 1 1 1 2 1 1 9400 2 2 2 2 inflammed, elongated, retrocaecal appendix acute suppurative appendix 4
55| 24 M 1 1 1 1 1 1 2 1 1 1 1 1 1 1 8700 2 2 2 2 appendix seen ";:‘;bcma‘ position, acute suppurative appendix 5
56 | 26 ™ T 1 T T 1 T 1 3 1 T 1 1 T 1 13000 2 2 2 2 appendix acute ive appendix 7
57| 22 % 1 1 1 1 1 2 2 6 1 1 1 1 1 1 9500 2 2 2 2 retrocaecal appendi, inflammed appendix acute supparative appendix 7
58| 26 % 1 1 1 1 1 2 2 5 1 1 1 1 1 2 12000 2 2 2 2 inflammed and perforated appendix acute suppurative appendix 7
s9| 22 % 1 1 1 1 2 2 1 2 1 1 1 1 1 1 16600 2 2 2 2 retrocaecal appendis, inflammed appendix acute supparative appendix 6
60 | 45 % 1 1 1 1 1 2 1 2 1 1 1 1 1 1 21000 2 2 2 2 inflammed, elongated, postileal appendix acute suppurative appendix 4
61| 35 % 1 1 1 1 2 2 2 3 1 1 1 1 1 1 11600 2 2 2 2 inflammed, elongated, retrocaecal appendix acute suppurative appendix 5
62| 43 % 1 1 1 1 1 1 2 2 1 1 1 1 1 1 6400 1 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 7
63| 35 % 1 1 1 1 1 2 2 5 1 1 1 1 1 2 20200 2 2 2 2 inflammed, elongated, retrocaecal appendix acute suppurative appendix 6
64| 25 F 2 1 1 1 1 1 1 2 1 1 1 1 1 1 14200 2 2 2 2 appendix seen ";:‘;bcm"” position, acute suppurative appendix 5
65 | % ™ T T T 1 T 2 2 1 1 1 T 1 1 2 16900 2 2 2 2 appendix acute ive appendix 6
66| 35 F 2 1 1 1 1 1 2 3 1 1 1 1 1 1 7800 1 2 2 2 retrocaecal appendis, inflammed appendix acute supparative appendix 6
67| 27 % 1 1 1 1 1 1 2 6 1 1 1 1 1 1 17500 2 2 2 2 inflammed and perforated appendix acute suppurative appendix 5
68 | 24 % 1 1 1 1 1 2 2 5 1 1 1 1 1 2 15100 2 2 2 2 retrocaecal appendi, inflammed appendix acute supparative appendix 5
69 | 31 F 2 1 1 1 1 2 2 2 1 1 1 1 1 1 13400 2 2 2 2 inflammed, elongated, good morning appendi acute supparative appendix 7
70| 28 F 2 1 1 1 2 2 2 2 1 1 1 1 1 1 11300 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 7
71| 3 F 2 1 1 1 1 2 2 7 1 1 1 1 1 1 10500 2 2 2 2 inflammed, elongated, retrocaecal appendix acute supparative appendix 7
2| 2 . ! B ! ! z ! z S . ! 1 ! ! 1 2000 z z z z inflammed, gangrenous and perforated acute supparative appendix with .

appendix at body

gangrenous changes
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