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NA → Negative appendicectomy  

NPV → Negative Predictive value  

PID → Pelvic inflammatory disease  

PPV → Positive Predictive value  

RIF → Right Iliac fossa  

RLQ → Right lower quadrant  

TLC → Total Leucocyte count  

USG → Ultrasonography  

WBC → White Blood cells 
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INTRODUCTION 

Acute appendicitis is the most common surgical cause of emergency laparotomy. 

Obstructive Appendicitis can progress to perforation, which is associated with a 

much higher morbidity and mortality, and surgeons have therefore been inclined to 

operate when the diagnosis is probable rather than wait until it is certain 1. Despite 

more than 100 years experience, accurate diagnosis still evades the surgeon. Owing 

to its myriad presentations, acute appendicitis is a common but difficult diagnostic 

problem. The accuracy of the clinical examination has been reported to range from 

71% to 97% and varies greatly depending on the experience of the examiner2 . 

However, because missed ruptured appendixes have dire consequences, surgeons 

have traditionally accepted a 20% rate of negative findings at appendectomy and 

the removal of a normal appendix3. The rate of negative appendectomy is reported 

to be 20% 4, 14 .  

6% of the population will suffer from acute appendicitis during their lifetime5,9, 

therefore much effort has been directed toward early diagnosis and intervention . 

This effort has successfully lowered the mortality rate to less than 0.1% for non 

complicated appendicitis, 0.6% where there is gangrene, and 5% for perforated 

cases9.  
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The Alvarado score was described in 198616 
and has been validated in adult surgical 

practice. The use of an objective scoring system such as the Alvarado system can 

reduce the negative appendicectomy rate to 0-5%16-18.  

A scoring system described by Alvarado was designed to reduce the negative 

appendicectomy rate without increasing morbidity and mortality which was 

modified by M.Kalan, D.Talbat, W.J.Cunliffe and A.J.Rich19 .  

However, this system is not a substitute for clinical judgment and just an aid in 

diagnosing acute appendicitis and assist in arriving at a conclusion whether a 

particular case should be operated or not, so that the number of negative 

laparotomies will be reduced. 
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                               AIMS OF THE STUDY 

 

Primary Aim: 

 

1. To analyze the incidence of acute appendicitis in PSG Hospital in relation to age 

group and sex 

2. To analyze the usefulness of Modified Alvarado Score and correlate the results 

with postoperative histopathological report . 

3. To analyze the usefulness of incorporation of ultrasonogram in patients 

with Modified Alvarado Score and correlate with postoperative histopathological 

report in improving the diagnostic accuracy. 

 

Secondary Aim:  

To evaluate feasibility and value of Modified Alvarado score as an aid in surgical   

decision making in cases of possible appendicitis and in reducing the number of 

negative laparotomies.   

. Failure to make an early  
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REVIEW OF LITERATURE 

 

HISTORICAL ASPECT40 

Greek Voitre work have been found in Cos and Onidos, which represented the coils 

of intestine on which crude effort has been made to represent appendix. During 

Tiberius Ceaser , Celsus was allowed to dissect on executed criminals to find 

appendix. Aryateus of Cappedocia, in 3rd century AD is reported to have described 

accurately appendicular abscess and cured the patient by incision and drainage 

through the abdominal wall. The appendix was first described by the physician, 

anatomist Berengario Da Carpi in 1521. Appendix was clearly depicted in the 

anatomical drawings of Leonardo da vinci, made in 1492, but published in 18th 

century.  

"Defabrica Corporis Humani Fabrica" published in 1543 by Andres Versalius has 

illustrated normal appendix.  

Morgagni in 1719 published a detailed account of appendix, its site and relations in 

his "Achersaria Anatomica".  

Verneys in 1710, coined the term "Vermiform appendix", vermiform meaning 

worm-like. Lieberkuhn in 1739 described the mucosal crypts which now bear his 

name.  
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Weibrucht described a valve situated at the junction of appendix and caecum in 

1749. 

Lorenz Heister in 1711 described a perforated appendix with abscess on autopsy.  

Mestivier in 1759 described perforation of the appendix by a pin and abscess 

formation in the right lower quadrant.  

John Hunter in 1767 described a gangrenous appendix on autopsy. 

Francis Melier in 1827 published autopsy descriptions of appendicitis and 

suggested the surgical removal of appendix. It was ignored because of the influence 

of Baron Guillaume Dupuytren, as he had developed the concept of inflammation 

arising from the cellular tissues surrounding the appendix. 

In 1839, Bright and Addison, in their book called "Elements of practical medicine" 

clearly described the symptomatology of appendicitis and stated that appendix was 

the cause of many of the inflammatory processes of the right iliac fossa. 

Claudius Amyand in 1735 performed the first known surgical removal of appendix 

as perforated by a pin giving rise to the feacal fistula. 

In 1867 Willard Parker of New York advocated surgical drainage of appendicular 

abscess after the 5th day of the illness.  

In 1880 Lawson Tait performed the first planned appendicectomy and removed a 

gangrenous appendix.  
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In 1885 Charter Symonds, performed an appendicectomy through an 

extraperitoneal approach.  

Dr.Reginald Fitz in 1886 presented a paper entitled "perforating inflammation of 

vermiform appendix" in which he emphasized that most inflammatory diseases of 

the right lower quadrant began in the appendix and urged its early surgical removal 

In 1886 R.J.Hall performed appendicectomy from an irreducible inguinal hernia 

containing perforated appendix and drained a pelvic abscess successfully. Willard 

Parker operated on a patient with appendicitis, removed 2 feacoliths and closed the 

perforation with sutures. Although the patient recovered, the surgeon's thoughts on 

appendicitis changed after this operation 

In 1887, Dr.Edward Keith operated on Dr.Alfred Worcester and drained an abscess, 

the patient recovered after 1 month of convalescence.  

In 1889, Dr.Charles McBurney published several important papers. He described 

the point of maximum tenderness on the anterior abdominal wall, which is known 

after him, corresponding to the base of the appendix. He also described the Grid-

iron approach to appendix which was described first by McArthur.  

In 1902, Dr. A.J. Oschner published a handbook on appendicitis, in which he 

advocated non-operative treatment for spreading peritonitis by keeping the patient 

nil-orally, gastric lavage and nutrient enemas to allow the peritonitis to localize and 

permit a safer surgery.  
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Herrington, Weir and Fowler described medial extension of grid-iron incision by 

dividing the lateral portion of rectus sheath known as Fowler-Weir extension. 

Rockey and Davis described the transverse skin incision by splitting of the muscle 

in the direction of its fibers. 

 In 1902, Sir Frederick Treves operated upon King Edward III for appendicitis 

successfully few days before his coronation. It was one of the most famous cases of 

appendicectomy and did much to popularize the operation. Attempts to sterilize the 

appendix stump with chemicals or cautery became popular early and are still 

employed by surgeons.  

Increased understanding of the pathophysiology of peritonitis, fluid resuscitation 

and antibiotic therapy in the early 1940's decreased the mortality rate. 

In 1965, Brooke and Keller described radiologic signs of acute appendicitis.  

In 1977 de kok did laparoscopic aided appendectomy 

In 1978, Haker D A described the use of laparoscopy in the diagnosis of acute 

appendicitis in young women. 

In 1983 Kurt Semm did first laparoscopic appendicectomy 

In 1985 Abjornsson using his scoring system described, 30% of the unnecessary 

appendicectomies could have been avoided 23 ; in same year Burns RP compared  

patients aged 25 to 50 to patients older than 50 yrs and revealed a statistically 
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significant increased incidence of perforation in the older age group. A more rapid 

pathophysiologic progression of acute appendicitis with increased age was noted24.  

In 1986 Alvarado gave a practical score for the early diagnosis of acute appendicitis  

to avoid negative appendicectomy 16.  

In 1986 Bailey described the presenting complaints, physical examination, lab 

analysis did not prove helpful in establishing diagnosis but  surgical intervention 

probably contributed to the low incidence of perforation 25 and  Nakhgevany, 

described in-house observation and simultaneous examination of the patient by a 

surgeon and a gynaecologist to avoid negative appendicectomies26.  

In 1988 Olutola PS explained the presence of right iliac fossae pain   or localized 

ileus or both proved to be the most reliable signs27 .
 

In 1987, Jeffrey gave an account of the role of ultrasound in the diagnosis of acute 

appendicitis 

In 1991 Van Dieijen-Visser MP gave a diagnostic value of the different lab 

parameters which appears  moreover, to be highly dependent on the degree of 

inflammation or perforation. However, diagnostic efficiency can be improved and 

unnecessary surgery prevented by performance of an appropriately selected 

combination of laboratory tests combined with evaluation of clinical symptoms 28.  

In 1994 Wattanasirichaigoon  gave a series that  yielded the clinically significant 

lab findings that the cut off point of TLC, percentage of neutrophils and total 
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neutrophil count were 11,500/cu mm, 75% and 8000 / cu mm, respectively. 

Combined specificity of all three tests is higher (95.74%), but the sensitivity is 

lower (61.55%)30. And Ramirez JM; Deus J (1994) described a  scoring systems 

from a local database could become the ideal complementary method in the 

diagnosis of suspected acute appendicitis31 

In 1995 Ohmann told independent evaluation of the score on a Dutch database 

resulted in a negative appendicectomy rate of 21% and a missed acute appendicitis 

rate of 2%29. 

In 1996 Graeffeo CS; Counselman FL told a complete understanding of the 

anatomy, pathophysiology, and presenting signs and symptoms of appendicitis 

combined with a thorough history and clinical examination, will be the most 

important factors in allowing the practising emergency physicians to make the 

correct diagnosis of acute appendicitis. For patients in which the diagnosis is less 

clear or for patients in high-risk groups (extremes of ages, pregnant women and 

immunocompromized patients), additional diagnostic testing, usually USG or CT, 

and early surgical consultation are recommended32.  

In 2000 Andersson RE described that there was a significant clinical and financial 

costs incurred by patients undergoing negative appendicectomy  during the 

treatment of presumed appendicitis. These should be considered when evaluating 

system-level interventions to improve the management of appendicitis 33.  



10 
 

In same year Merhoff AM explained laparoscopic appendectomy is more expensive 

than open appendectomy but does not reduce hospital length of stay nor change the 

time to return to work; however, wound complications are less common 34.  

In 2004 Cardall told that there is a statistically significant relationship between total 

WBC count and acute appendicitis in emergency department patients with signs and 

symptoms suggestive of acute appendicitis; this relationship is modest and not 

believed to be clinically useful 35 

Acute appendicitis is a clinical diagnosis and no laboratory or radiological tests are 

100% accurate 36. Despite recent advances in diagnostic medicine, the diagnosis of 

appendicitis is still doubtful in a number of cases. Methods advocated to assist in 

the diagnosis of appendicitis include laparoscopy, scoring systems, computer 

programs, ultrasonography (USG), computerized tomography (CT) scanning and 

magnetic resonance imaging(MRI). Clinical scoring systems have proved useful in 

the management of number of surgical conditions. In the past few years various 

clinical scoring systems have been developed to aid the diagnosis of acute 

appendicitis including Ohmann 29,Lindberg 37, Eskelinen 38, Teicher17 and 

Alvarado16 It has been claimed that diagnostic aids can dramatically reduce the 

number of appendicectomies in patients without appendicitis, the number of 

perforations, and the time spent in hospital.  
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There are significant clinical and financial costs incurred by the treatment of 

presumed appendicitis, especially “negative” appendicectomy which is not a trivial 

problem. Flum and Koespell assessed its impact in the United States. length of 

hospital stay, rate of complications, and mortality were all significantly higher in 

the negative appendicectomy group, and the annual cost of a negative 

appendicectomy was calculated at 742 million dollars39. 

In our country where population is comparatively poor, there is a need to adapt to a 

cost effective, safer and accurate diagnostic procedure, which is reliable and 

reproducible and which can be used in all conditions without expensive and 

complicated supportive diagnostic methods. The Alvarado scoring is  simple, fast 

and non-invasive. The objective of the study was to know the diagnostic efficacy of 

scoring systems(MASS)  and to determine its  sensitivity, specificity, positive 

predictive value and  negative predictive value. The Modified Alvarado score is a 9 

point scoring system for the diagnosis of appendicitis based on clinical signs and 

symptoms and a differential leukocyte count.  In his original paper Alvarado 

recommended an operation for all patients with a score of 7 or more and 

observation for patients with scores less than 5  Subsequent prospective studies 

have suggested that the Alvarado score alone is inadequate as a diagnostic test, but 

it has been advocated as a means of selecting patients who should undergo imaging 

.We designed a diagnostic protocol incorporating Ultrasonography and the 
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Modified Alvarado score on the basis of our work in PSG Hospital. We then 

undertook a study to assess whether the information provided by this protocol 

improved clinical outcomes. 

 

EMBRYOGENESIS41 

Normal Development 

The appendix is the terminal portion of the embryonic cecum. The appendix 

becomes distinguishable by its failure to enlarge as fast as the proximal cecum. This 

difference in growth rate continues into postnatal life. At birth, the diameter of the 

colon is 4.5 times that of the appendix; at maturity, it is 8.5 times larger. 

The appendix is visible at about the eighth week of gestation. At first, it projects 

from the apex of the cecum. As the cecum grows, the origin of the appendix shifts 

medially toward the ileocecal valve . The taeniae of the longitudinal muscle coat of 

the colon originate from the base of the appendix, showing the same displacement. 

Lymphoid tissue first appears in the appendix approximately 2 weeks after birth. 

The amount of lymphoid tissue increases throughout puberty, remains steady for 

the next decade, and then begins a steady decrease with age. After the age of 60 
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years, virtually no lymphoid tissue remains within the appendix, and complete 

obliteration of the appendiceal lumen is common. 

Congenital Anomalies 

Appendiceal variations are few, and are all rare.. 

1.Absence of the Appendix 

An absent appendix may have failed to form in the eighth week, it may have 

developed at the same rate as the cecum, and thus be present, but lacking 

demarcation from the rest of the cecum.  

2.Ectopic Appendix 

Fawcitt found an appendix in the thorax, in association with malrotation and 

diaphragmatic  

defect. Babcock reported the removal of an appendix in the lumbar area. 

3.Left-Sided Appendix 

There are four conditions that can result in a left-sided appendix. In order of 

frequency, they are: (1) situs inversus viscerum, (2) nonrotation of the intestines, 

(3) "wandering" cecum with a long mesentery, and (4) an excessively long 
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appendix crossing the midline. Nisolle described a case of left-sided appendicitis in 

which the extremity of a dilated right appendix was located in the left lower 

quadrant (LLQ) along the lateral pelvic wall. 

Duplication of the Appendix 

Waugh  described three types of duplication of the appendix: 

 Double-barreled appendix, with a common muscularis and often a distal 

communication between the lumina . 

"Bird-type" paired appendix. Structures are symmetrically placed on either side of 

the ileocecal valve (this condition occurs in conjunction with other severe defects, 

and may be a mild form of hindgut twinning)  

Taenia coli-type duplication. A normal appendix develops at the usual site, and an 

additional small appendix forms on a taenia. This may represent a continued 

development of the transitory cecal protuberance observed from the 6 to 7 week of 

development. 

Duplication is rare; Collins found only two cases of true congenital double 

appendix and one case of post-inflammatory pseudo-duplication in 71,000 

specimens. 
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 A triplicated appendix with other anomalies was reported by Tinckler 

Congenital Appendiceal Diverticula 

Favara  found an association between genetic abnormalities and congenital 

diverticula. 

Heterotopic Mucosa in the Appendix 

Gastric mucosa, pancreatic tissue, and esophageal mucosa have been reported in the 

appendix. Haque et al. found heterotopic bone associated with mucin-producing 

tumors of the appendix. 
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ANATOMY40 

Vermiform appendix is described as a narrow, blind ending ,worm-like tube arising 

from the posteromedial caecal wall 2cms from ileocaecal valve . It constantly arises 

from the site at which the 3 taenia coli converge. The 3 taenia coli merge into a 

complete longitudinal muscle layer over the appendix.  

Appendix is about 6- 9 cm in length. It is longer in children and may atrophy or 

diminish after mid adult life.  

POSITIONS 
 

Treves describes the following anatomical types comparing the appendix with the 

face of the clock.  

11'o clock paracolic (lies on the sulcus in the lateral aspect ofthe caecum).  

12'o clock retroceacal (lies behind the caecum and may even be totally or partially 

retrocaecal).  

1'o clock pre-ileal  

2'o clock post-ileal  

3'o clock promontoric (the tip of appendix points towards the promontory of the 

sacrum).  

4'o clock pelvic (appendix dips into the pelvis)  

6'o clock subcaecal or mid inguinal 
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MESENTRY OF APPENDIX   

The mesentery of the appendix is short derived from the posterior side of the 

mesentery of the terminal ileum. A small of peritoneum extends from terminal 

ileum to front of mesoappendix it is bloodless fold of Treves The mesentery 

attaches to the cecum as well as to the proximal appendix. It contains the 

appendicular artery.  
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BLOOD SUPPLY  

Arterial:  

Main appendicular artery is a branch of the inferior division of the ileo-colic, runs 

behind the terminal ileum to enter the mesoappendix a short distance from the base 

of the appendix. Here it gives off a recurrent branch which anastamoses at the base 

of the appendix with a branch of the posterior caecal artery. The terminal part of the 

main artery lies on the wall of the appendix and may be thrombosed in appendicitis 

resulting in distal gangrene or necrosis. Variations are considerable. In nearly 50% 

of the cases there is an accessory appendicular artery, a branch of posterior caecal 

artery (artery of Sheshachalam) 
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Venous:  

Appendicular vein is a tributary to the ileo-colic vein, which in turn drains into the 

portal system.  

Lymphatic:  

Through the muscle wall the lymphatics drain into nodes in the meso appendix. 

These drain into the paracolic nodes lying along the ileo-colic artery and then into 

the superior mesenteric group.  

Nerve Supply  

Sympathetic: Coeliac and superior mesenteric ganglia (T11, T12)  

Parasympathetic: Vagus  

Both these nerves form a plexus around the artery supplying the appendix.  

Para-Appendiceal Fossa: Peritoneal folds near the base of the appendix are 

sometimes found. Superior ileoceacal recess opens medially and downwards just 

above the terminal part of ileum. It is bounded in front by the vascular fold of 

caecum, which contains the anterior caecal vessels. Medially by the medial upper 

part of the caecum and ascending colon. Posteriorly by the terminal ileum and its 

mesentery.  

Inferior ileocaecal recess opens downwards and medially below the terminal ileum. 

Its anterior wall is formed by the bloodless fold of Treves extending from the lower 

border of the ileum to the caecum and anterior surface of the meso appendix. Its 
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posterior wall is formed by meso appendix.Retrocaecal recess: lies behind the 

caecum, bound anteriorly by the caecum, posteriorly by parietal peritoneum, and on 

each side by caecal folds of peritoneum.  

Surface marking:  

The base of the appendix corresponds to the McBurney's point. It is formed by the 

junction of the lateral 1/3 and medial 2/3 of the line joining the umbilicus with the 

right anterior superior iliac spine.  

 

Lumen of the appendix: Canal is small and opens into the caecum by an orifice 

lying below and a little behind the ileocaecal opening. The orifice is guarded by a 

semi lunar mucosal fold forming a valve. The appendix is lined by columnar cell 

intestinal mucosa of colonic type. Crypts are present but fewer. In the base of crypts 

lie the special cells (Kultschitzsky cells) which give rise to carcinoid tumors, and 

they can cause appendicitis. 

HISTOLOGY42, 43
 

The structure of the appendix is serosa, muscularis mucosa, submucosa, mucosa 

and lumen, without inwards.  

Serosa: is a complete investment except along the mesenteric attachment and there 

is a subserosal layer of connective tissue.  
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Muscularis layer: longitudinal muscle fibers form a complete uniformly thick 

layer, except over a few small areas where both muscular layers are deficient 

leaving serosa and submucosa in contact. At the base the longitudinal muscle 

thickens to form the rudimentary taeniae. The circular muscle fibers form a thicker 

layer separated by connective tissue. 

Submucosa: contains many lymphoid masses, causing the mucosa to bulge into the 

lumen, narrowing it irregularly. This profusion of lymph tissue has promoted the 

description of 'abdominal Tonsil' for appendix.  

Mucosa: is covered by columnar epithelium and attenuated antigen transporting M-

cells.  

Glands are few, penetrating deeply into lymphoid tissue. Lymphoid tissue in the 

lamina propria contains many plasma cells with lymphocytes, eosinophils, mast 

cells, macrophages embedded in fibro-cellular reticulum.  
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AETIOPATHOGENESIS44, 45 

Etiological factors are divided into predisposing and exciting factors.  

I. Predisposing factors:  

1. Age: commonest in the 2nd and 3rd decades.  

2. Sex: Males are more commonly affected than females.  

3. Race and Diet: the disease is common in highly civilized countries and certain 

communities, but rare in remote rural districts and among primitive people. Natives 

who live on a diet abundant in cellulose are immune from the disease, but when 

they adopt the diet of civilization, they lose that immunity. The severe gangrenous 

type of appendicitis is confined to meat eating people. But this cannot be the whole 

explanation because acute appendicitis occurs even in life-long vegetarians and in 

babies at breast. Denis P Burkitt after extensive research, concluded that undue 

refining of dietary carbohydrate is the most important causative factor.  

4. Social status: it is more common in the upper and middle class.  

5. Obstructive agents:  

• Faecoliths: begins to form with entrapment of a bit of vegetable fiber in the lumen 

of the appendix stimulating secretion and deposition of calcium rich mucus. The 

mucus subsequently becomes inspissated around the fiber. Eventually concretions 

reach a diameter of approximately 1 cm at which point, if not expelled, they may 

obstruct the lumen and cause appendicitis.  
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• Worms: ascariasis, Enterobius vermicularis, taenia, etc. They can injure the 

appendicular mucosa and occasionally block its lumen.  

• Swelling of the abundant lymphoid tissue.  

• Contraction of a sphincter-like mechanism at the base of appendix.  

• Fibrous contracture of the proximal end from previous attacks. 

• Kinking of the appendix by a band or a fold.  

Distal obstruction of colon: acute appendicitis can result from an obstructive 

carcinoma,  usually  of the right colon in the elderly.  

• Barium contrast agent.  

• Carcinoid tumor.  

6. The principal organisms seen in the normal appendix, in acute appendicitis, and 

in perforated appendicitis are Escherichia coli and Bacteroides fragilis. However, a 

wide variety of both facultative and anaerobic bacteria and mycobacteria may be 

present 
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Common Organisms Seen in Patients with Acute Appendicitis 

 
 

Aerobic and 

Facultative 
 

Anaerobic 

Gram-negative 

bacilli 
 

Gram-negative bacilli 

Escherichia coli  
 

Bacteroides fragilis  

Pseudomonas 

aeruginosa  
 

Other Bacteroides species  

Klebsiella species  
 

Fusobacterium species  

Gram-positive cocci 
 

Gram-positive cocci 

Streptococcus 

anginosus  
 

Peptostreptococcus species  

Other Streptococcus 

species  
 

Gram-positive bacilli 

Enterococcus species  
 

Clostridium species  
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PATHOLOGY42,43 

Acute inflammation of appendix may take a variety of forms. A histologic criterion 

for the diagnosisof acute appendicitis is polymorphous leucocytic infiltration of the 

muscularis mucosa.  

Catarrhal appendicitis  

Gross: the serosa looks infected, a dull granular red membrane. The subserosal 

vessels are congested. Mucosal ulcers are present. The lumen is not obstructed.  

Microscopic: scant neutrophilic exudation throughout the mucosa, submucosa and 

muscularis. Scant perivascular neutrophilic emigration.  

Acute suppurative appendicitis  

Inflammation is severe and purulent. The infection begins at the bottom of the 

crypts. From here, it spreads in the loose submucosa, then muscularis, then along 

the penetrating vessels to the serous coat.  

Gross: appendix is swollen and elongated, a bright red colour with dilated 

subperitoneal vessels and purulent or fibrous exudate on the surface. There may be 

yellow spots on the surface, indicating the beginning of abscess formation. The tip 

is usually swollen and the whole process is likely to be more marked in the distal 

than the proximal part. An obstructive element is usually present and is of the 

dangerous type.  
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Microscopic: all the coats are congested, oedematous and infiltrated with 

polymorphonuclear leucocytes, but the mucosa may show little or no infiltration. 

Necrosis of the mucosa is common and masses of dead membrane may be cast off, 

thus forming ulcers, especially at the points where lymph follicles approach the 

surface. Haemmorhage may occur scattered in the inner coat - Acute 

Haemmorhagic Appendicitis.  

Perforation may occur at any stage, but is usually associated with gangrene. The 

ulceration of mucosa may penetrate the mucosal and serosal coats causing 

perforation. A feacal concretion is often present at the site of perforation and 

evidently plays a part in its production. It may escape into the abdominal cavity. If 

the perforation occurs into the open peritoneal cavity, it results in generalized 

peritonitis.  

Gangrenous appendicitis  

It is merely a further stage of acute appendicitis. There is death and putrefaction of 

tissues of the appendix either local or general, due to interference with blood supply 

due to kinking or stricture of the appendix or thrombosis of the vessel that traverses 

the lumen of the appendix.  
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Recurrent appendicitis  

Chronic appendicitis is rare. Despite the fact that the term is often used by surgeons 

as a diagnosis, it is difficult for the pathologist to recognize chronic inflammation. 

The patients are usually cases of recurrent form of the disease.  

Gross: the appendix is thickened and fibrosed. The lumen may be narrowed or 

completely obliterated.  

Microscopy: mononuclear cell infiltration of the walls, particularly in the 

submucosa and often associated with large lymphoid follicles. Most of the 

appendices labeled as showing chronic appendicitis are really examples of healing 

after an acute attack. In fact, to many, it is doubtful whether such an entity exists as 

chronic appendicitis, in the sense of a slowly progressive inflammation without 

acute exacerbations (Boyd).  

Appendicitis obliterans  

A degenerative and atrophic process bearing no relation to inflammation.  

Effect of appendicitis on the Ileo-caecal region:  

Inflammatory reaction the ileo-caecal region may lead to oedema, acute adhesions 

and angulation of the ileum leading to obstruction of the bowel, organic obstruction 

merging with paralytic ileus. 
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CLINICAL FEATURES45,46 

A patient with acute appendicitis may present with the triad of pain, vomiting and 

fever (Murphy's triad) . 

Pain over the site of the appendix is the hallmark of appendicitis. Pain over the 

appendix is due to inflammation of the serosa of the appendix and increase in the 

intraluminal pressure. Early in appendicitis is inflammation of visceral peritoneum 

only and the pain is referred to umbilical or epigatric region without any pain in the 

RIF. As the inflammation progresses and the parietal peritoneum is involved the 

pain localizes in RIF .This classical shifting pain is a hallmark of acute 

appendicitis.At this stage tenderness can be elicited in Mc Burney’s point ; 

However difficulty  in eliciting tenderness over the appendix arises may from its 

retrocecal location.  

Patients present with vomiting, nausea, anorexia, constipation. Diarrhea can occur 

in pre or post-ileal positions of appendix, due to irritation of the distal ileum. 

Demonstration of local muscular rigidity to make a diagnosis of appendicitis. This 

rigidity is produced by inflammation of the parietal peritoneum overlying the 

appendix, and thus takes longer to develop than local tenderness Subtle rigidity can 

be demonstrated by palpation of the left lower quadrant while talking to the patient. 
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The palpating hand is slowly moved toward the right lower quadrant (or area of 

maximal pain), which is gently palpated. This sequence helps to differentiate true 

rigidity from the voluntary spasm that occurs from nervousness.  

Patients who present late with appendicitis may have only general tenderness and 

rigidity. This is a sure sign of perforation, but without an accurate history the 

diagnosis remains obscure. 

Hyperaesthesia or dysesthesia may occur in patients with non-perforated 

appendicitis. Although these are inconstant findings, when present they occur on 

the right side of the abdomen, in the distribution of the tenth, eleventh, and twelfth 

thoracic nerves. Paresthesia is best elicited by light scratching with a sharp, sterile 

needle. 

Fever is a late physical finding in appendicitis. Before perforation, the body 

temperature is usually no more than 39 to 39.5°C, but with perforation may rise to 

40 to 41°C. If fever has been present since the onset of the illness, consider other 

causes. 
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CLINICAL TESTS DESCRIBED WITH RESPECT TO APPENDICITIS46,47:  

 

McBurney’s sign: tenderness on deep palpation over the McBurney's point, which 

corresponds to base of the appendix.  

Rovsing’s sign: pressure over the left iliac fossa causes pain in the right lower 

abdomen. It was primarily thought to be due to shift of gas in the colon into the 

caecum, distending it, and the inflammatory phlegmon around. But Williams 

proved that this sign is positive in inflammed lesions of any organ in the right lower 

abdomen. Yashi (1958) showed that there is no increase in intraceacal pressure or 

the distal colon by cannulating the ceacum. This sign is probably due to the shift of 

the coils of ileum form the left iliac fossa to the right, where there is local 

peritonitis (Hamilton Bailey).  

Blumberg’s sign: demonstration of rebound tenderness in the right iliac fossa, after 

deep palpation.  

Psoas test: due to the irritation of psoas muscle in the inflammation of a retroceacal 

appendix, extension of the right thigh, patient lying on his left side, elicits pain.  

Cope’s obturator test: on flexing and internally rotating the right thigh, if the 

inflammed appendix is in contact with the obturator muscle, pain is felt in the 

hypogastric region.  
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Hyperaesthesia in Sherrens's triangle: Sherren's triangle is formed by the lines 

joining the umbilicus, right anterior superior iliac spine and pubic symphysis. 

Gently picking up a fold of skin and subcutaneous fat and drawing it away from the 

abdominal wall, or by stroking with a pin, elicits pain. Positivity of this sign is 

regarded by some clinicians as a good guide in the diagnosis of acute appendicitis 

before perforation. If, in such a patient, hyperaesthesia disappears later on, it 

indicates bursting of a gangrenous appendix.  

Baldwin’s test: the finger locates the most tender spot in the flank, pressing lightly 

but just enough to cause a little pain. The patient is asked to lift his right leg few 

inches off the bed, keeping the knee stiff. If the patient promptly complains of pain, 

or drops off his leg with pain, the test is positive. It indicates retroceacal appendix.  

Pointing test: a patient with acute appendicitis will point to the right lower 

abdomen on coughing, pointing to the site of inflammation. This is due to the 

irritation of parietal peritoneum.  

Auscultation: bowel sounds are usually normal. Hyperperistaltic sounds are heard 

when there is an element of intestinal obstruction. Tinkling sounds are heard once 

paralytic ileus develops secondary to generalized peritonitis. 

Pelvic examination: differential tenderness on the right side is significant in cases 

of pelvic position of appendix. In cases of pelvic abscess, a tender bulge can be felt, 

pointing into the rectum. 
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POSITIONS OF THE APPENDIX  

• Retrocaecal appendix: in this position, due to caecum intervening between the 

inflamed appendix and the abdominal wall, rigidity is not marked. Tenderness may 

be elicited over the right flank, as also is rigidity (Baldwin's test). Psoas test may be 

positive.  

• Subcaecal appendix: appendix is curled up below the caecum and is in contact 

with the iliacus muscle. So, the extension of hip becomes painful due to iliacus 

spasm, and pain is felt in the hypogastrium.  

• Pelvic appendix: when the appendix is almost entirely in the pelvis, the clinical 

signs may be absent over the anterior abdominal wall. Often, even the McBurney's 

sign may be negative. Pelvic examination detects differential tenderness on the 

right side. Obturator spasm may be present rarely. Patient may have symptoms of 

strangury or dysuria or tenesmus, due to bladder or bowel irritation.  

Subhepatic appendix: due to its undescended position, the clinical signs are 

referrable to the right upper abdomen. A mild degree of jaundice and very rarely 

haematemesis may occur due to its contact with the pylorus.  

• Retroperitoneal appendix: a retrocaecal appendix is a totally retroperitoneal 

organ. In these cases, tenderness over the abdomen may be absent. Tenderness may 

be present over the loin. Haematuria is known to occur in 50% of these cases. 

Several complications like subdiaphragmatic or retroperitoneal abscess may occur.  
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• Post-ileal or Retromesenteric appendix: because of its position, inflammation 

of appendix is dangerous in these individuals. Acute inflammation does not produce 

the usual symptoms and signs. Irritation of the ileum results in frequent evacuation 

of the bowel initially. This is followed by paralytic ileus and the distended coils 

may mask the underlying appendicular mass or abscess. Tenderness on the right 

iliac fossa is elicitable only on deep palpation. When the distended coils sink down 

into the pelvis, they may irritate the large bowel and may again cause diarrhoea.  

 

INVESTIGATIONS  

TOTAL WBC COUNT  

A considerable overlap exists between the TLC and neutrophil count of healthy 

individuals and those with acute appendicitis. Interpretation of these counts together 

is more significant than either count alone.  

It is clear that 80-85% patients with acute appendicitis will have a total WBC count 

of over 10,000/cu mm48,49. Neutrophilia of > 75% will occur in 78% patients50. 

When TLC and neutrophil count are taken together, less than 4% patients with 

acute appendicitis will have normal values. However, TLC is raised in 20-70% of 

patients with other causes of acute right iliac fossa pain. Leucocytosis increases 

with the duration of the disease process, but even a perforated appendix may 

present with a normal TLC. Of note is the observation of some that if TLC is 
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repeated after a few hours, it tends to remain high in those with acute appendicitis 

but tends to fall in those without. Others have observed that TLC and neutrophil 

count are particularly sensitive in children51.  

Thus although a raised WBC count is a highly sensitive test for acute appendicitis, 

it has low specificity and its value seems to be prompt in a patient with equivocal 

features of acute appendicitis. 

 

URINE ANALYSIS  

Minimal albuminuria and some WBC in the urine are present in 20% of male 

patients with acute appendicitis. Lacy, McDonald (1964), reviewed the records of 

128 patients, who underwent appendicectomy for acute appendicitis and found 

microscopic pyuria in 19% (15-20 cells/HPF) and haematuria in 5% (30-50 

cells/HPF). The incidence of urinary findings was more in patients over 40 years of 

age.  

CHEST X-RAY  

Helps in ruling out chest infection and general assessment of operative fitness.  

PLAIN X-RAY ABDOMEN  

A number of radiologic signs have been listed by Brookes and Keller (1965) as 

follows:  
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• Fluid levels localized to the caecum and to the terminal ileum, indicating 

inflammation in the right lower quadrant of the abdomen.  

• Increased soft tissue density of the right lower quadrant.  

• Blurring of the right flank stripe, the radioluscent line produced by the fat between 

the peritoneum and transverse abdominis.  

• A faecolith in the right iliac fossa (which may be confused with a ureteric stone, a 

gall stone, or a calcified mesenteric lymph node).  

• Blurring of the psoas shadow on the right side.,A gas filled appendix.  

• Free intraperitoneal gas with perforated appendix.  

• Deformity of the caecal gas shadow due to an adjacent inflammatory mass. 

Although there is no radiologic sign that is pathognomonic, there are certain signs 

that may point towards the diagnosis of acute appendicitis. None of these signs is 

specific to acute appendicitis and may be seen in patients with other pathology in 

the right iliac fossa and sometimes in normal subjects.  

Furthermore, irradiation hazards, especially in women of reproductive age group 

and in children, as well as the cost of overloading radiology departments make this 

investigation of low yield.  

 

BARIUM ENEMA STUDY  

Radiologic signs of acute appendicitis after barium enema are:  
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• Persistent non-visualization of appendix (5-10% normal appendices cannot be  

   visualized).  

• Partial visualization.  

• Pressure effects on the caecum.  

• Irritability of the caecum or ileum as seen by fluoroscopy.  

A further advantage is that barium enema can diagnose other diseases which may 

be confused with acute appendicitis 52. Its disadvantage lies in its relatively high 

incidence of technical failure and its radiation hazard. It can also lead to 

perforation.  

 

ULTRASONOGRAPHY  

Recent studies with high resolution, real time USG have shown that visualization of 

a non-compressible appendix appears to be a sensitive method of investigation. A 

normal appendix is usually not visualized, or if seen, is compressible. A large set of 

appendiceal and periappendiceal criteria are used to diagnose acute appendicitis, 

with the most sensitive and specific being a diameter of 6 mm or greater 

(sensitivity, 98%; specificity, 98%), lack of compressibility (sensitivity, 96%; 

specificity, 98%), and inflammatory fat changes (sensitivity, 91%; specificity,   

76%) 53.  
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An important limitation of sonography in the examination of patients with 

perforated appendix is its lower sensitivity compared with nonperforated cases54.  

Besides being highly specific in expert hands, USG has further advantage of 

excluding other diseases. Its disadvantage is the requirement of special equipment 

and expertise, also it is difficult to use in obese or distended abdomen.  

CT SCAN  

CT can diagnose acute appendicitis. It is accurate for advanced cases but inaccurate 

in early disease 55. Such highly sophisticated and expensive apparatus can hardly be 

expected to be employed in day to day diagnosis of acute appendicitis. 

LAPAROSCOPY 

When the patient is a young female with acute pain in the right lower abdomen, 

diagnostic confusion arises. Laparoscopic examination may prove useful. This can 

be combined with culdoscopy.  

Laparoscopy has the attraction of being the only investigation that can view the 

appendix directly. Negative laparotomy can be avoided in as many as 1/4 to 1/2 of 

the patients by using laparoscopy. The major disadvantage of laparoscopy is its 

invasiveness. It requires special equipment and expertise and also entails the 

general anaesthetic complications associated with an abdominal procedure 56.  
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C-REACTIVE PROTEIN
 
 

CRP is an acute-phase reactant synthesized by the liver in response to bacterial 

infection. Serum levels begin to rise within 6-12 hours of acute tissue inflammation. 

A rapid assay is widely available. Measurement of CRP can increase the accuracy 

of diagnosis in acute appendicitis an elevated C-reactive level (greater than 0.8 mg 

per dl) is common in appendicitis58. 

 

DIFFERENTIAL DIAGNOSIS OF ACUTE APPENDICITIS46 

CHILDREN 

Gastroenteritis                    

Mesenteric adenitis          

Meckel’s diverticulitis    

Intussusception              

Henoch–Schönlein purpura    

Lobar pneumonia        

 

ADULT 

Regional enteritis 

Ureteric colic          

Perforated peptic ulcer 
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Torsion of testis          

Pancreatitis    

Rectus sheath haematoma     

 

ADULT FEMALE 

Mittelschmerz        

Pelvic inflammatory disease      

Pyelonephritis   

Ectopic pregnancy     

Torsion/rupture of  Ovarian cyst   

Endometriosis      

 

ELDERLY 

Intestinal obstruction 

Colonic carcinoma 

Torsion appendix epiploicae 

Mesenteric infarction 

Leaking aortic aneurysm 
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COMPLICATIONS OF ACUTE APPENCICITIS44-47 

 

LOCAL PERITONITIS  

When the infection spreads through the entire thickness of the wall of the appendix 

up to the serosa, the peritoneum gets inflammed locally. As long as the infection is 

controlled locally, no further spread occurs otherwise diffuse peritonitis ensues. 

  

DIFFUSE PERITONITIS  

The entire peritoneal cavity may get inflammed by one of the following ways:  

• Acutely inflammed appendix perforates or bursts before the localizing factors can 

localize the spread of the infection.  

• When the general condition of the patient is poor, or when is immunosuppressed.  

• When the organisms are virulent.  

 

APPENDICULAR MASS AND ABSCESS  

A walled off perforated appendix will form an inflammatory mass. Usually there is 

a history of 4-5 days. 2% of the patients may have an appendicular mass on 

admission to the hospital (Bradely and Isaac, 1978). 

Clinical features: surging temperature with an elevated pulse rate. There is a tender 

mass in the RIF that can often also be palpated per rectum. The abdomen is soft and 
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bowel sounds are present. The mass is usually fixed to the posterior abdominal 

wall.  

 

Pathogenesis: when process of inflammation in a perforated appendix is gradual, it 

provokes a firoblastic reaction in the surrounding area and localizes the infection. 

This occurs when the resistance of the host is good or when the organisms are of 

low virulence. Then an inflammatory mass forms consisting of appendix, 

surrounded by a layer of omentum, neighbouring coils of intestine, together with 

the serofibrinous exudate. Some part of the mass is attached to the parietal 

peritoneum. The mass will undergo resolution under favourable circumstances. In a 

day or two, pus forms and accumulates in the centre of the mass and fibrin 

organizes around to form an abscess.  

 

Appendicular abscess: failure of a mass to resolve, results in abscess formation.  

Clinical features: signs of increasing toxicity appear. The mass and also the area of 

tenderness enlarge. The overlying abdominal wall may show redness, oedema and 

fixity of the mass to the overlying parieties. Fluctuation is elicitable from the tender 

bulge. Patient may have tenesmus or strangury or dysuria if pelvic in position.  



42 
 

If the abscess appears on the right flank, signs mimic a classical perinephric 

abscess. The pre-ileal abscess irritates ileum and leads to diarrhoea. Abscess 

spreads open into the peritoneal cavity causing diffuse peritonitis.  

The abscess may resolve or burst open with spontaneous resolution or may incite 

complications. 

 

Fate of appendicular abscess may be:  

Spontaneous resolution - 50%  

Requiring drainage - 40%  

Misdiagnosis - 5%  

Generalized peritonitis - 5%  

 

ILEAL OBSTRUCTION  

Paralytic ileus is common during inflammatory stage. Sometimes adhesions around 

the distal ileum lead on to organic obstruction.  

MESENTERIC VEIN THROMBOSIS  

The thrombosis of the appendicular vein may progress to involve the mesenteric 

vein. This may result in haemorrhagic infarction and gangrene of the distal ileum, 

requiring resection.  
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PYELOPHLEBITIS AND LIVER ABSCESS  

Infection of the appendix can spread retrograde to the liver, due to portal pyaemia. 

This complication can occur during an acute attack or in 3-6 weeks of an acute 

attack of acute appendicitis or even after 6 weeks of the attack 

EXTERNAL OR INTERNAL FISTULA  

When the appendicular abscess ruptures through the skin, an external fistula results. 

When the appendix perforates into a viscus, it may form appendicovesical, 

appendicoileal, and appendicojejunal or appendicosigmoid fistula. Symptoms in 

these cases are due to the discharge of contents form the appendix into the viscus, 

as well as, may be due to the herniation of bowel below the fistulous tract and 

obstruction of the same.  
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MANAGEMENT44,45 

 

"The earlier the operation, the lower the mortality" - J.B.Murphy.  

Early diagnosis and prompt surgical treatment are still most important principles in 

dealing with acute appendicitis and this applies to patients of all age groups. 

Preoperative Preparation 

 Intravenous fluids should be started 

 Pulse, blood pressure, and urine output should be closely monitored. 

 Any electrolyte deficiencies should be corrected prior to the induction of general 

anesthesia. 

 Antibiotics should be administered 30 minutes prior to incision to achieve adequate 

tissue levels.  
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OPERATIVE PROCEDURE44,45: 

ANAESTHESIA  

General or spinal anaesthesia can be administered.  

 

PROCEDURE 

OPEN APPENDECTOMY is usually easily performed through a transverse right 

lower quadrant incision (Davis-Rockey) or an oblique incision (McArthur-

McBurney). For uncomplicated case a transverse, muscle-splitting incision lateral 

to the rectus abdominis muscle over McBurney's point is preferred. After the 

peritoneum is entered, the inflamed appendix is identified and delivered . if 

appendix could not be located incision can be enlarged and appendix is identified 

by tracing taeniae coli of caecum. The meso-appendix is divided between clamps 

and tied . At the base of the appendix  a absorbable tie is placed around  and the 

specimen is clamped and divided . An absorbable purse-string suture or Z stitch is 

placed into the cecal wall  and the appendiceal stump is inverted into a fold in the 

wall of the cecum . Simple ligation and inversion probably have equivalent 

outcomes 
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Laparoscopic Appendectomyoffers the advantage of diagnostic laparoscopy 

combined with the potential for shorter recovery . With the patient in 

Trendelenburg's position and rotated right-side up. A 10-mm port is inserted into 

the umbilicus, Co2 gas is insufflated and telescope is introduced  followed by a 5-

mm port in the suprapubic midline region , a 5-mm port midway between the first 2 

ports , left of the rectus abdominis muscle is made. A gently sweep made over the 

terminal ileum medially and  taeniae of the cecum is followed to locate the 

appendix, which is then elevated. The mesoappendix is divided using a 5-mm 

harmonic scalpel or Vessel Sealing, or between clips,based on surgeon’s 

preferences. We typically encircle the appendix with two heavy absorbable 

Endoloops  at the base of the appendix and then place a third Endoloop about 1 cm 

distally and divide the appendix in between. Any spillage of fluid is aspirated, and 

similarly any identified appendicoliths are removed to prevent postoperative 

abscess formation. The appendix is placed into a specimen bag and removed with 

10mm port through the umbilical wound .Homeostasis is obtained .Co2 is 

desufflated and port sites are closed  . 
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Postoperative Care 

Patients with nonperforated appendicitis typically require a 24- to 48-hour hospital 

stay. Postoperative care for both the laparoscopic and open approaches is similar. 

Patients can be started on a clear liquid diet immediately, and their diet can be 

advanced as tolerated. No postoperative doses of antibiotics are required. Patients 

can be discharged when they tolerate a regular diet and oral analgesics. 

present consensus is that operation should be performed as soon as possible, after 

complete resolution of mass has been achieved. Today, owing to use of antibiotics 

and other supplementary medication, the general opinion is that appendix should be 

removed as soon as the patient can be prepared adequately.  

   

COMPLICATIONS OF APPENDICECTOMY45,46 
 

Most of the complications are not peculiar to appendicectomy, but occur with any 

abdominal surgery.  

Early Complications:  

1) Haemmorhage  

2) Diffuse peritonitis  

3) Pulmonary complications  

4) Neurogenic or adhesive ileus  
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5) Retention of urine  

Intermediate Complications:  

1. Secondary or residual abscess  

- Pelvic  

- Paraceacal  

- Perinephric  

- subdiaphragmatic  

2. Wound infection: the commonest, especially in a complicated appendicitis  

3. Pyelophlebitis  

4. Femoral or Iliac vein thrombosis  

5. Parotitis  

6. Persistent sinus or fistula  

7. Rupture of caecal wall  

Late Complications:  

1. Incisional hernia  

2. Right sided indirect inguinal hernia  

3. Intestinal obstruction  

The treatment of complications should be done as and when occurs, by early 

recognition and skillful surgical intervention or conservatively as required. 
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     ALVARADO SCORING SYSTEM 16 

The scoring system as described by Alvarado is based on:  

3 symptoms,  

3 signs &  

2 laboratory findings.  

Patients with a score of 1-4 were not considered likely to have acute appendicitis, 

those with a score of 5-6 were considered to have a likely diagnosis of acute 

appendicitis, but not convincing enough to warrant immediate surgery and these 

were marked for further review. Those with a score of 9-10 were considered to have 

acute appendicitis and submitted to surgery. The Alvarado score can increase or 

decrease on reassessment.  

The Alvarado score was modified by Kalan 19 
 
by excluding one laboratory finding 

– shift to left of neutrophil maturation i.e., score 1, as this is not routinely available 

and therefore, patients were scored out of 9 instead of 10. 
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THE ALVARADO SCORING SYSTEM  SCORE  

1.MIGRATORY RIF PAIN  1  

2.ANOREXIA  1  

3.NAUSEA & VOMITING  1  

1.TENDERNESS OVER RIF  2  

2.REBOUND TENDERNESS RIF  1  

3.FEVER  1  

1.LEUCOSYTOSIS  2  

2.SHIFT TO LEFT OF NEUTROPHILS  1  

TOTAL  10  

   

The scoring system used by Alvarado was slightly modified. The criterion of the 

shift of neutrophils to the left was dropped as facility for this evaluation was not 

feasible as an emergency measure. Remaining criteria were taken into consideration 
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MATERIALS & METHODOLOGY 

A study of 100 patients who were suspected to have acute. appendicitis admitted in 

PSG Medical College & Hospital under various surgical units was conducted 

during a period from JUNE 2010 to JUNE 2011. 

This prospective study was done in 100 cases satisfying the below criteria  . 

INCLUSION CRITERIA:  

 Patient coming to hospital with pain abdomen and diagnosed provisionally as 

acute appendicitis and are willing for surgery are included in the study 

EXCLUSION CRITERIA: 

 Diagnosed to have pelvic pathology 

 Appendicular mass 

 Pregnant females 

 Patient not willing for surgery 

After admission all the cases were subjected to clinical assessment , ultrasound  and 

Modified Alvarado scoring was applied to each patient ,score was calculated and 

noted. 
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In ultrasound , finding a non-compressible, tubular, non- peristaltic,blind ending 

structure in right iliac fossa with diameter of more than 7mm was considered 

significant. All necessary investigations were done in all patients.  Whenever 

vomiting persisted, Ryle’s tube aspiration was done. Parenteral fluids, electrolyte 

supplementation broad spectrum antibiotics were administered. Hourly temperature, 

pulse and respiratory chart were maintained.  

Surgery was done under general anaesthesia or spinal anaesthesia. When diagnosis 

of acute appendicitis was made laparoscopic appendicetomy or open 

appendicetomy was done .  

Before resection the appendix was assessed. The specimen was sent for 

histopathological examination and the reports analyzed. Post operatively, patients 

were managed with parenteral antibiotics ,intravenous fluids , analgesics. The 

Modified Alvarado score was compared with the histopathological report. The 

results were analyzed and tabulated according to age, sex, Modified Alvarado 

preoperative score, Ultrasound imaging, surgery and histopathological report. The 

sensitivity, specificity and positive predictive value for each of them calculated 

separately. All the patients were followed up postoperatively for 6 months, with 

visits every month. Accuracy of diagnosis by modified Alvarado scoring system 

assessed and compared with other scoring systems in appendicitis. 



53 
 

OBSERVATIONS AND RESULTS 

STUDY DESIGN: A prospective clinical study consisting 100 acute abdomen cases 

that were for suspected appendicitis is undertaken to evaluate the sensitivity of 

Modified ALVARDO scoring system with respect to its diagnostic accuracy. 

Table 1: Age distribution with sex 
 

Age in years  Male  Female  Total  
 
≤ 10  
 

1 1 2  

11-20  
 
8 
 

 
10  
  

18 

21-30  27 
 
12  
  

 
39 
 

31-40  
 
15 
  

  
8 
 

23 

41-50  
 
11 
  

4 15  

>50  
 
2 
  

1 3 

Total  
 
64 
 

36  100  

Inference   80% of the cases are in the age group 
of 11-40 years  

 

 

 

 

 

Above table showing 80 % of appendicitis is involved in age group between 11 to  

40 years 
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Graph 1 showing number of cases according to age and sex. 

 

 

 

Pie chart 1 showing distribution of patients by sex. 
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Table 2: Presentation of Clinical features 
   

Clinical Features                % 

RIF pain  100 

Anorexia  67  

Nausea/Vomiting   78 

RIF-tenderness   94 

Rebound -Tenderness   60 

Fever  70  

Leucocytosis   70 

  

 

 

 

Graph 2 showing percentage of clinical features. 
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Table 3: Results of Modified ALVARADO score 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Pie chart 2 Showing results of Modified Alvarado scoring 

 

 

 

MASS  Total  
(n=100)  Male  Female  Children  

<5  
 
 10 
  

6 4 - 

5-6  
 
16 
  

7 9 - 

7-9  
   
74 
  

51 
               
23 
 

2 

74%

16%
10%

7 - 9.

5 - 6.

< 5
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Table 4: Association of  Modified Alvarado scoring with Ultrasonogram 

 

 

 

 

 

 

 

 

 

 

 

 

Chi-Square Tests of Association for MAS and USG 

 

 

 

 

 

 

MASS 

Total  

(n=100) 

USG 

POSITIVE 

USG 

NEGATIVE 

<5 
 

10 
 

9 1 

5-6 
 

16 
 

10 6 

7-9 
 

74 
 

71 3 

Inference :Sensitivity of 95.94% is found in 
Modified Alvarado 7-9 compared to 62.5% in 5-6 
score 

Test 
Statistic      

Value df p-Value 

Pearson 
Chi-Square 

155.228   114.000 0.006(significant) 
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Table 5: Pathological diagnosis of the Specimen of Appendix 

Sent for Histopathological study 

 

 

 

 

 

 

 

 

 

Graph 3 showing percentage of histopathological report 

 

 

 

 

 

 

 

 

Histopathology  

(n=100)  
% 

Lymphoid Hyperplasia 25 

AC.Appendicitis 54  

AC.Ulcerative 12  

AC. Gangrenous  6  

AC.Perforative  3  

0% 10% 20% 30% 40% 50% 60%

LH

ACA

ACU

ACG

ACP

HPE

HPE
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Table 6: Results of Modified ALVARADO score on operated patients (n=100) 

MASS with 
sex 

Number 
of Patients APPENDICITIS LYMPHOID 

HYPERPLASIA 
ALVARADO (<5) 

MALE       6           6 
     (100%) 

FEMALE      4           4 
     (100%) 

TOTAL     
     10                    

        10 
ALVARADO (5-6) 

MALE       7 4 
(57.14%) 

3 
(42.85%) 

FEMALE       9  5 
(55.55%) 

4 
(44.44%) 

TOTAL     16  9 
(56.25%) 

7 
(43.75%) 

ALVARADO (7-9) 

MALE    51              49 
         (96.07%) 

         2 
    (3.92%) 

FEMALE    23              21 
         (91.30%) 

         2 
    (8.69%) 

TOTAL    74              70 
         (94.59%) 

         4 
    (5.40%)  

INFERENCE: False positive results of Modified Alvarado score 
are 2 times more in females compared to males 
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 Table 7: Diagnostic value of Modified ALVARADO score 

MASS APPENDICITIS LYMPHOID 

HYPERPLASIA 

<5 

n=10 

 10 

(100%) 

5-6 

n=16 

9 

(56.25%) 

7 

(43.75%) 

7-9 

n=74 

70 

(94.59%) 

4 

(5.40%) 

INFERENCE :  

Increased proportion (43.75%) of negative 

appendicectomy noticed for the Modified ALVARADO 

SCORE 5-6 and significantly decreased proportion 

(5.40%) negative appendicectomy is noticed for the 

Modified ALVARDAO SCORE 7-9. 

(p value-0.0001) 
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▼Crosstabulation: Two-Way  
Case frequencies determined by the value of variable 
ALVARADO_SCORING 
Counts 
ALVARADO_SCORING(rows) by 
APPENDIX(columns) 
 0 1 Total 
1 8 1 9 
2 26 6 32 
3 12 213 225 
Total 46 220 266 
Percents of Total Count 
ALVARADO_SCORING(rows) by 
APPENDIX(columns) 
 0 1 Total N 
1 3.008 0.376 3.383 9.000 
2 9.774 2.256 12.030 32.000 
3 4.511 80.075 84.586 225.000 
Total 17.293 82.707 100.000  
N 46.000 220.000  266.000 
Chi-Square Tests of Association for ALVARADO_SCORING and 
APPENDIX 
Test Statistic Value df p-Value 

Pearson Chi-Square 146.275 2.0000.000(significant)
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Table 8: Diagnostic value of Modified ALVARADO score. 

 Total no. of 

patients 
Score >7  Appendicitis Sensitivity  

Men   63 51 48  96%  

Women  35 23  20  90% 

                                                      Score 5-6   

Men  7 4  57.14% 

Women  9  5  55.55% 

Inference  

Modified ALVARDO score 7-9 has more 

diagnostic value for diagnosing Appendicitis 

compared to Modified ALVARDO score 5-6. 
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Table 9 : Association between USG and HPE 

 

USG 

HISTOPATHOLOGY TOTAL 

POSITIVE NEGATIVE 

POSITIVE 71 4 75 

NEGATIVE 11 14 25 

 82 18 100 

 

Table 9:USG has 86% of diagnostic accuracy in histopathologically proven 

appendicitis and false negative of 18% 

 

Chi-Square Tests of Association for APPENDIX and USG_FINDINGS 

                        

 

 

 

 

Test 

Statistic      

Value df p-Value 

Pearson 

Chi-Square 

32.611   1.000 0.000(significant) 
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Table 10: Percentage of negative appendicectomy 

 

 

 

 

 

 

 

 

 

 

  

Negative  
Appendicectomy  
(n=100)  

Number  %  

Male  11 17.18% 

Female  10  27.77% 

Children  -  -  

Overall  21  21% 

0% 5% 10% 15% 20% 25%

MALE

FEMALE

OVERALL

NEGATIVE APPENDICETOMY

NEGATIVE 
APPENDICETOMY

Graph 4 showing percentage of negative appendicetomy   
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1. Sensitivity and specificity 

Sensitivity= A/(A+C) , Specificity= D/(B+D)  

PPV = A/(A+B), NPV = D/(C+D) 

 

 

 

 

 

Test  
Criteria  

+  -  Total  

+  A  B  A+B  

-  C  D  C+D  

Total  A+C  B+D  N  

STATISTICAL METHODS: Following statistical methods were employed in 

the present study (60). 
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2. Chi-square test 

The Chi-Square test procedure tabulates a variable into categories and 

computes a chi-square statistic. This goodness-of-fit test compares the observed and 

expected frequencies in each category to test either that all categories contain the 

same proportion of values or that each category contains a user-specified proportion 

of values. 
 

3. Crosstabs procedure 

The Crosstabs procedure forms two-way and multiway tables and provides a 

variety of tests and measures of association for two-way tables. The structure of the 

table and whether categories are ordered determine what test or measure to use. 

Crosstabs’ statistics and measures of association are computed for two-way tables 

only. If one specifies a row, a column, and a layer factor (control variable), the 

Crosstabs procedure forms one panel of associated statistics and measures for each 

value of the layer factor (or a combination of values for two or more control 

variables). For example, if GENDER is a layer factor for a table of MARRIED 

(yes, no) against LIFE (is life exciting, routine, or dull), the results for a two-way 

table for the females are computed separately from those for the males and printed 

as panels following one anot   her. 
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DISCUSSION 

  

Acute appendicitis remains a common abdominal emergency throughout the world. 

The diagnosis of acute appendicitis continues to be difficult due to the variable 

presentation of the disease and the lack of reliable diagnostic test. Though there are 

lots of advances in the diagnostic field with the invention investigations diagnosis 

of acute appendicitis remains an enigma for surgeon. None of the investigations like 

USG, CT can conclusively diagnose appendicitis.  

Even today, a thorough clinical examination with basic investigations like WBC 

count remains cornerstone in the diagnosis of acute appendicitis. With this 

background many eminent surgeons and physicians have been adopting different 

scoring systems in order to decrease negative appendicectomy.  

Although there has been some improvement in the diagnosis of acute appendicitis 

over the past several decades, the percentage of normal appendices reported in 

various series varies from 8 to 33%15,16.Clinical scoring systems have proved useful 

in the management of number of surgical conditions. In the past few years various 

scores have been developed to aid the diagnosis of acute appendicitis. Although 

many diagnostic scores have been advocated, most are complex and difficult to 

implement in the clinical situation. The Alvarado score, is a simple scoring system 

that can be instituted easily.  



68 
 

The present study was undertaken to evaluate the usefulness of Modified Alvarado 

scoring system in reducing the number of negative appendicectomy and to evaluate 

the sensitivity of MASS with ultrasound in the diagnosis of acute appendicitis. 

The age group in which acute appendicitis occurred commonly was between 11 and 

40 years. It is clear that incidence is less in younger and older age groups with peak 

incidence in 2nd ,3rd ,4th 
 
decade.  In the present series the males outnumbered 

females in the ratio of 1.7:1. Pain was the commonest presenting symptom and has 

been observed in all the cases (100%) in the present series. The classical shifting of 

pain from umbilical region to RIF was seen in majority cases. Next common 

symptoms observed were nausea/ vomiting in 78% of cases and anorexia in 67% of 

cases. Fever was of low grade with corresponding rise in pulse rate and was present 

in 70% of cases majority of the patients presented within 24 hrs after the onset of 

pain, with most of them presenting between 12-24 hrs of onset of pain.  

On clinical examination, tenderness at McBurney’s point was the commonest sign 

(94%). Rebound tenderness was present in 60%. Abdominal rigidity in 8% was due 

to perforated appendix or gangrenous appendix. 
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In the present study the TLC was increased in 70%. For assessment, the patients 

were categorized into 3 groups namely, male, female and children. Out of 100 cases 

studied, 64 were male, 36 were female and 2 were children (< 12 yrs).All of them 

underwent 98 patients underwent laparoscopic Appendicectomy and other 2 

underwent open appendicectomy (due to financial constraints ) 

Out of 64 males, score of > 7-9 were 51; score of 5-6 were 7 and 5 had score < 5 . 

Out of 36 female patients,23 had score > 7-9, 9 had score 5-6 and 4 had score <5,. 

All the 2 children had score >7-9. Total of 100 patients were operated, of which 62 

were males, 36 females and 2 children. In 51 males having score of 7-9 two had 

acute appendicitis, 2 patients had normal appendix.Male patients having score of 5-

6 were 7, out of which 4 patients had acute appendicitis, 3 patients had normal 

appendix. In 23 female patients having a score 7-9, 21 had acute appendicitis, 2 

patients had normal appendix. In 9 females with score 5-6 , 5 had acute 

appendicitis, 4 had normal appendix . All the children subjected to appendicectomy 

had acute appendicitis.  
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In our series a score of 7-9 using modified Modified ALVARADO system had a 

total sensitivity of 94.59% Comparing with kalan et al our series also has consistent 

result 

 

KALAN SERIES19 

 Total no. of 

patients  
Score >7  Appendicitis Sensitivity  

Men  21  15  14  93%  

Women  17  15  10  67%  

Children  11  11  11  100%  

                                         Score <7   

Men   6  4  67%  

Women   2  1  50%  

children   0  0  0  

 

Our Series  

 Total no. of 

patients 
Score >7  Appendicitis Sensitivity  

Men   63 51  49  96%  

Wome

n  
35 23  21  90% 

                                                      Score 5-6   

Men  7 4  57.14% 

Women  9  5  55.55% 
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When compared with other study it is evident that Modified Alvarado scoring 

system is still has more sensitivity. It can be used as a complementary method in 

diagnosing acute appendicitis. 

 

Series  Sensitivity  

Kalan 
19

 81.63%  

Denizbasi A
64

 95.40%  

Al-Hashemy 
62

 53.90%  

Shrivastava UK 
63

 92.40%  

Mohamed I  53.90%  

Present study 94.59% 

 

Increased proportion (43.75%) of negative appendicectomy is noticed for the 

Modified ALVARADO SCORE 5-6 and significantly decreased proportion 

(5.40%) negative appendicectomy is noticed for the Modified ALVARDAO 

SCORE 7-9(p value-0.0001).  
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In our series negative appendicectomy rate in females with score 5-6 was 44.44 % 

and with score 7-9 was 8.69%. Men with score 5-6 had negative appendicectomy 

rate of 42.85% and with score 7-9 had negative appendicectomy rate of 3.92%. 

Hence in the overall females (27.77%) had more negative appendicectomy rate 

compared to males (17.18%), as the other diseases like pelvic inflammatory 

diseases were more common in the reproductive age group. Since intraabdominal 

infection in females, particularly lower abdomen, can be quite confusing, it is 

difficult to differentiate acute appendicitis from gynecological conditions like 

twisted ovarian cyst and PID.  

 

The Modified ALVARDO score >7 has got more sensitivity (94.59%) and 

diagnostic accuracy  for appendicitis. Those patients who scored < 5 did not require 

subsequent laparotomy, indicating the usefulness of the system in ruling out acute 

appendicitis. This indicates that by particularly adopting this system, negative 

laparotomies can be reduced by a figure of 21% 

 

While comparing USG with MASS score >7 has more sensitivity (95.59%) there by 

increasing diagnostic accuracy(p value 0.006). 

 

Ultrasonography, in this study detected 86% of cases of histologically proven cases 

of appendicitis. This study showed ultrasound to have sensitivity of 86%, 

specificity of 75% and positive predictive value of about 86% (p value 0.0001).  
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CONCLUSION 

 

 In this study incidence of acute appendicitis was more common in the age 

group in between 11 and 40 years. It is clear that incidence is less in 

younger and older age groups with peak incidence in 2nd, 3rd, 4th
 
decade.  

In the present series the males outnumbered females in the ratio of 1.7:1. 

 We correlated the Modified  Alvarado score with the histopathological 

reports of the appendix and found that there is 94% sensitivity  

 On correlating USG and HPE 86% true positive proven acute appendicitis 

with 18% false negative was found. 

 Modified Alvarado Scoring system is ideal for the diagnosis of acute 

appendicitis since it is simple to use, easy to apply and relies only on 

history, clinical examination and basic lab investigations. 

 It is cost-effective and can be used by junior residents in all district 

general hospitals with basic lab facilities.  

 It can work effectively in routine practice as an adjunct to surgical 

decision-making in questionable acute appendicitis.  
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 On adding ultrasound diagnostic accuracy improved resulting in avoiding 

negative laparotomy. 

 Modified Alvarado score and Ultrasonogram is a good clinical  diagnostic 

tool for exclusion of acute appendicitis with score <5 

 In patients with clinical score less than 5, discharged and advised for 

follow up 

 In patients with clinical score between 5-6 observation and surveillance 

with USG in the hospital is required. 

 We recommend emergency appendectomy in all patients men and women 

whose clinical score is more than 7.  

 Hence we finally recommend applying the Modified Alvarado's clinical 

scoring in all patients presenting with a clinical diagnosis of acute 

appendicitis in the emergency setup to avoid negative laparatomy. It is 

effective in children and men but diagnostic laparoscopy is advised to 

minimize the false-positive rate in women 

 Modified Alvarado scoring system significantly reduces the number of 

negative laparotomies without increasing overall rate of appendicular 

perforation .Adding Ultrasound abdomen significantly further reduces the 

negative appendicectomies. 



75 
 

 

BIBILOGRAPHY 
 

1. Hoffmann J, Rasmussen OO. Aids in the diagnosis of acute appendicitis. Br J Surg 1989; 76: 774-
779.  

2. John H, Neff U, Kelemen M. Appendicitis diagnosis today: clinical and ultrasonic deductions. 
World J Surg1993; 17:243 -249.  

3. Jones PF. Suspected acute appendicitis: trends in management over 30 years. Br J Surg2001; 
88:1570 -1577.  

4. Lee SL, Walsh AJ, Ho HS. Computed tomography and Ultrasonography do not improve and may 
delay the diagnosis and treatment of acute appendicitis. Arch Surg2001; 136:556 -561.  

5. Kakande I, Kavuma J, Kampala E. Alvarado Score. Afr Med J 1978;55:172-6. 
6. Fitz RH. Perforating inflammation of the veriform appendix: with special reference to its early 

diagnosis and treatment. Am. J. Med. Sci 1886; 92: 321-346.  
7. Puylaert J.B. Acute appendicitis: US evaluation using graded compression. Radiology 

1986;158:355-360.  
8.   Pearson RH. Ultrasonography for diagnosing appendicitis. Br Med. J. 1988; 297:309-310.  
9.   Anonymous. A sound approach to the diagnosis of acute appendicitis(editorial). Lancet 1987; 

1:198-200.  
10. Balthazar EJ., Megibow AJ., Hulnick D., Gordon RB., Naidich DP., Beranbaum ER.: CT of 

appendicitis. AJR 1986; 6: 185-193.  
11. Takada T., Yasuda H., Uchiyama K., Hasegawa H., Shikata JI.: Ultrasonographic diagnosis of 

acute appendicitis in surgical indication. Int Surg 1986; 71: 9-13.  
12. Clarke PJ., Hands LJ., Gough MH., Kettlewell MGW.: The use of laparoscopy in the management 

of right iliac fossa pain. Ann R Coll Surg Engl 1986; 68: 68-69.  
13. Eric BR., David G.E., William H., Samuel LK.: Tc-99-HMPAO White blood cell scan for 

diagnosis of acute appendicitis in patients with equivocal clinical presentation. Ann of Surg 1997; 
226(1):58-65.  

14.Güller U, Rosella L, McCall J, Brügger LE, Candinas D:Negative appendicectomy and  
     perforation rates in patients undergoing laparoscopic surgery for suspected appendicitis.  
     Br J  Surg 2011 Apr;98(4):589-95. 
15. Teicher I., Landa B., Cohen M., Kabnick L.S., Wise L.: Scoring system to aid in diagnosis of 

appendicitis. Ann Surg 1983; 198: 753-759.  
16. Alvarado A.: A practical score for the early diagnosis of acute appendicitis. Ann Emerg Med 

1986; 15: 557-564.  
17. Teicher I Scoring system to aid in diagnoses of appendicitis. Ann Surg 1983; 198:753.  
18. Lamparelli M. A prospective evaluation of the combined use of the modified Alvarado score with 

selective laparoscopy in adult females in the management of suspected appendicitis. Ann R Coll 
Surg Engl 2000; 82:192.  

19. Kalan M., Rich AJ., Talbot D., Cunliffe WJ.: Evaluation of the modified Alvarado score in the 
diagnosis of acute appendicitis: a prospective study. Ann R. Coll. Surg. Engl 1994; 76:418-419.  

20. Luhmann J; Schneider A; Braun L: Diagnosis of acute appendicitis: only experience help; Med 
Klin, 1980 Apr 11, 75(8): 303-6.  

21. Daehlin L: Acute appendicitis during the first three years of life; Acta Chir Scand, 1982; 148(3), 
291-4.  



76 
 

22. Butchman TG; Zuidema GD: Reasons for delay of the diagnosis of acute appendicitis; Surg 
Gynaecol Obstet, 1984 Mar; 158(3):260-6.  

23. Arbjornsson E: Scoring system for computer aided diagnosis of acute appendicitis: the value of 
prospective vs retrospective studies: Ann Chir Gynaecol, 1985; 74(4): 159-66.  

24. Burns RP; Cochran JL; Russel WL; Bard RM: Appendicectomies in mature patients; Ann Surg, 
1985 Jun; 201(6): 695-704.  

25. Bailey LE; Finley RK jr; Miller SF; Jones LM: Acute appendicitis during pregnancy; Ann Surg, 
1986 Apr; 52(4): 218-21.  

26. Nakhgevany KB; Clarke LE: Acute appendicitis in women of childbearing age; Arch Surg, 1986 
Sept; 121(9): 1053-5.  

27. Olutola PS: Plain film radiographic diagnosis of Acute appendicitis: an evaluation of the signs; 
Can Assoc Radiol J, 1988 Dec; 39(4): 254-6.  

28. Van Dieijen-Visser MP; Go PM; Brombacher PJ: The value of laboratory tests in patients 
suspected of Acute appendicitis; Eur Clin Chem Biochem, 1991 Nov; 29(11): 749-52.  

29. Ohmann C; Franke C; Margulies M; Chan M; van Elk PJ; de Dombal FT; Roher HD: Diagnostic 
score for Acute appendicitis; Chir, 1995 Feb; 66(2): 135-41.  

30. Wattanasirichaigoon: Leucocytic count in the diagnosis of Acute appendicitis; J Med Assoc Thai; 
1994 Feb, 77(2): 87-91.  

31. Ramirez JM; Deus J: Practical score to aid decision making in doubtful causes of appendicitis; Br 
J Surg, 1994 May; 81(5): 680-3.  

32. Graeffeo CS, Counselman FL: Appendicitis; Emerg Med Clin NA, 1996 Nov; 14(4): 653-71.  
33. Andersson RE, Hugander A, Ravn H, et al: Repeated clinical and laboratory examinations in 

patients with an equivocal diagnosis of appendicitis. World J Surg 2000 Apr; 24(4): 479-85.  
34. Merhoff AM, Merhoff GC, Franklin ME: Laparoscopic versus open appendectomy. Am J Surg 

2000 May; 179(5): 375-8.  
35. Cardall et al. Clinical Value of the Total White Blood Cell Count and Temperature in the 

Evaluation of Patients with Suspected Appendicitis Acad Emerg Med 2004;11:1021-1027.  
36. Field S, Marrison L. Acute Abdomen. In: Sutton D. Textbook of Radiology and Imaging.  
      7th ed. Chruchill Livingston, 2003:685. 
37. Lindberg G, Fenyo G. Alogrithmic diagnosis of appendicitis using Bayes’ theorem and   
      logistic regression. In: Bernardo JM, DeGront MH, Lindley DV, Smith AF, editors. Bayesian        
      statistics. 3rd ed, Oxford University Press, 1988: 665-8. 
38. Eskelinen M, Ikonen J, Lipponen P. A computer- based diagnostic score to aid in diagnosis   
      acute appendicitis: a prospective study of 1333 patients with acute abdominal pain. Theor    
      Surg 1992;7:86-90. 
39. Flum DR, Koepsell T. The clinical and economic correlates of misdiagnosed appendicitis:  
      nationwide analysis. Arch Surg 2002; 137: 799-804 
40 .Skandalakis- Surgical Anatomy The Embryology and Anatomic Basis of Modern Surgery  
      Editor:John E Skandalakis, Paschalidis International Student Edition, Two  
      Volumes,  2004. 960-399-199-8 
41 .Skandalakis JE, Gray SW. Embryology for Surgeons (2nd ed). Baltimore: Williams & 
      Wilkins, 1994. 

42. Robbins’s & cotran Pathologic basis of diseases; Kumar V; Abbas AK; Fausto N (Eds); 9
th 

ed;    
      Elsevier; 2010; 870  
43.Juan Rosai; Appendix; In: Ackerman’s surgical pathology; Juan Rosai (Ed); 8

th 
ed; Mosby; 1996; 

      p 711-15 
44.Bernard M.Juffee and David A Berger; The appendix; In: Schwartz’s principles of surgery; 



77 
 

      Schwartz SI (Ed); 9
th 

edition; Mc Graw Hill; 2010; p 1073-1092  
45.John Maa MD & Kimberly s. Kiekwood MD; Appendix; In: Sabiston text book of surgery: 
      Courpney M. Townsend (Ed); 18

th 
ed; Saunders; 2009; p 1333-1347  

46.P.Ronan o Connell ; The vermiform appendix; In: Bailey &love’s short practice of surgery;   
      P.Ronan, RCG Russel, Norman S. Williams (Ed); 25

nd 
ed; ELBS; 2009; p 1204-1218  

47.John SP Lumley; The acute abdomen; In: Hamilton bailey’s physical signs Demonstration of 
      physical signs in clinical surgery; John SP Lumley (Ed); 18

th 
ed; Butterworth - Heinemann; 1997;    

      p 304-6 
48. Swasso RD, Hanna EA, Moore DL. leukocytic and neutrophilic counts in the acute appendicitis. 

Am j surj 1970; 120:563-6.  
49. English DC. allen W, coppala ED, Sher A.Excessive dependence on the leucocytosis clue in 

diagnosing appendicitis. Am j surg 1977; 43:399-402.  
50. Bolton JP, Craven ER, Croft Rj, Menzies-Grow N. Am assessment of the white cell count in the 

management of suspected acute appendicitis. Br J surg 1975; 62:906-8.  
51. Doraiswamy NV, luecocyte counts in the diagnosis and prognosis of acute appendicitis in children 

Br J Surg 1979; 66:782-4.  
52. Jona JZ, BelinRP, Selke AC. Barium enema as a diagnostic aid in children with right lower 

quadrant pain J A M A 1981; 245;505-6.  
53. Kessler N, Cyteval C, Gallix B, et al. Appendicitis: evaluation of sensitivity, specificity, and 

predictive values of US, Doppler US, and laboratory findings. Radiology 2004; 230:472 -478.  
54. Borushok KF, Jeffrey RB Jr, Laing FC, Townsend RR. Sonographic diagnosis of perforation in 

patients with acute appendicitis. AJR 1990; 154:275 -278.  
55. Balthazar EJ. Appendicitis: prospective evaluation with high-resolution CT. Radiology 1991; 180: 

21-24.  
56. Rypins EB, Kipper SL: 99m Tc-hexamethylpropyleneamine oxime (Tc-WBC) scan for 

diagnosing acute appendicitis in children. Am Surg 1997 Oct; 63(10): 878-81.  
57. Moberg AC, Ahlberg G, Leijonmarck CE, Montgomery A, Reiertsen O, Rosseland AR, et al. 

Diagnostic laparoscopy in 1043 patients with suspected appendicitis. Eur J Surg 1998; 164: 833-
840.  

58. OoesterhuisWP , Zwinderman AH,Teewan M et al. C Reactive protein in the diagnosis of 
appendicitis. Eur J Surg 1993;159;115-19.  

59. Duff SE, Dixon AR. Laparoscopic appendicectomy: safe and useful for training. Ann R Coll Surg 
Engl 2000; 82: 388-391. 

60. Bernard Rosner (2000), Fundamentals of Biostatistics, 5
th 

Edition, Duxbury.  
61. Venkataswamy Reddy (2002), Statistics for Mental Health Care Research, NIMHANS 

publication, INDIA.  
62. Al-Hashemy AM, Seleem MI. Appraisal of modified Alvarado score for acute appendicitis in 

adult; Saudi med J. 2004 Sep; 25(9): 1229-31.  
63. Shrivastava UK., Gupta A., Sharma D. Evaluation of the Alvarado score in the diagnosis of acute 

appendicitis; Trop Gastroenterol, 2004 Oct; 25 (4): 184-6.  
64. Denizbasi A, Unlever EE. The role of the emergency medicine resident using the Alvarado score 

in the diagnosis of acute appendicitis compared with the general surgery resident. Eur J., Emerg 
Med. 2003 Dec; 10 (4): 296-301.  

 

 



78 
 

 

ANNEXURE  

PROFORMA  

 

NAME:                                                                                                                                      

D.O.A:  

AGE:                                                                                                                                          

D.O.O:  

SEX:                                                                                                                                            

D.O.D:  

OCCUPATION:  

ADDRESS:  

CHIEF COMPLAINTS:  

1) Pain  

2) Vomiting/ nausea  

3) Fever  
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4) Diarrhoea/ constipation  

5) Distension of abdomen  

6) Other complaints  

 

HISTORY OF PRESENTING ILLNESS:  

1) PAIN:  

a. Duration  

b. Time and mode of onset  

c. Site of pain: rif/ Epigastric/ Periumbilical/ Diffuse  

d. Shifting of pain  

e. Migration or radiation of pain  

f. Character of pain  

g. Aggrieviating factors  

h. Relieving factors  

 

2) VOMITING:  
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a. Duration  

b. Its relation with pain  

c. Frequency and quantity  

d. Character: projective/ effortless  

e. Colour and nature of vomitus  

3) FEVER:  

a. Mild/ Moderate/ Severe  

b. Continuous/ Intermittent/ Remittent  

4) BOWELS:  

a. Diarrhoea  

b. Constipation  

c. Tenesmus  

5) MICTURITION:  

a. Painful/ burning  

b. Frequency  

c. Quantity  

d. Colour  

6) HISTORY OF PURGATIVE USE  

7) OTHER COMPLAINTS:  
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PAST HISTORY  

1) History of similar attacks  

2) Duration   

3) Treatment taken  

4) History of previous surgeries  

5) History of other abdominal diseases  

6) History suggestive of Hypertension/ Diabetes/ Tuberculosis  

PERSONAL HISTORY  

Diet: Vegetarian/ Mixed  

Habits: Smoking/ Alcohol/ Tobacco  

Bowel habits  

Bladder  

Sleep   

FAMILY HISTORY  

Marital status  

Similar illness in other family members  

MENSTRUAL HISTORY  

Age of menarche  

Dysmenorrhoea  
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L. M. P 

Vaginal discharge  

GENERAL PHYSICAL EXAMINATION  

1. General survey  

2. Body build and nourishment  

3. Appearance  

4. Attitude: Restless/ Quiet  

5. Dehydration: Mild/ Moderate/ Severe/ Nil  

6. Anaemia/ Jaundice/ Clubbing/ Cyanosis/ Lymphadenopathy/ Pedal oedema  

7. Pulse  

8. Temperature  

9. Respiratory rate  

10. Blood pressure  

 

LOCAL EXAMINATION  

 

ABDOMEN:  

1. INSPECTION  

Contour  
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Position of umbilicus  

Movements with respiration  

Any ooperative scar  

Visible swelling  

Flanks  

Spine  

External genitalia  

Hernial orifices  

2.PALPATION  

Local rise of temperature  

Hyperaesthesia at sherren’s triangle  

Tenderness at mcburney’s point  

Degree and extent of tenderness  

Rebound tenderness  

Rovsing’s sign  

Cope’s psoas test  

Baldwin’s tes 

Rigidity  

Muscle guarding  

Palpable mass  
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Hernial orifices  

External genitalia  

Liver/ Spleen/ Kidney  

3. PERCUSSION  

Percussion note: Resonant/ Dull/ Tympanic  

Shifting dullness/ Fluid thrill  

Liver dullness   

Renal angles: Dull/ Resonant  

4. AUSCULTATION  

Bowel sounds  

RECTAL EXAMINATION  

VAGINAL EXAMINATION  

SYSTEMIC EXAMINATION:  

• Cardiovascular system  

• Respiratory system  

• Central nervous system  

• Genito-urinary system  

 

INVESTIGATIONS  

1. Blood: Hb %  
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2. TLC  

3. DLC  

4. BT  

5. CT  

6. ESR  

7. Blood group and rh type  

8. Urine: Albumin/ Sugar/ Microscopy  

9. Plain X-ray errect abdomen  

10. Ultrasonography: Abdomen & Pelvis t 

11. Chest x-ray  

12. HIV  

13. HbsAg  

14. Others  

DIAGNOSIS  

 

MANAGEMENT  

 

SURGICAL  

Preooperative instructions  

Type of Anaesthesia  
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Type of incision  

Post-operative instructions  

Post-operative period  

Post-operative complication management  

 

CONSERVATIVE  

 

Charts, Diet, Drugs, I v fluids 
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KEY WORDS FOR MASTER CHART 

P- PAIN  

A-ANOREXIA 

N&V-NAUSEA & VOMITTING 

T RIF- TENDERNESS OVER RIGHT ILLIAC FOSAE 

RETEND -REBOUND TENDERNESS OVER RIGHT ILLIAC FOSAE 

F-FEVER 

L-LEUCOCYTOSIS 

MAS-MODIFIED ALVARADO SCORING 

LAP-LAPRASCOPIC APPENDICECTOMY 

OPEN-OPEN APPENDICECTOMY 

HPE-HISTOPATHOLOGY 

AA-ACUTE APPENDICITIS 

LH-LYMPHOID HYPERPLASIA 

AU-ACUTE ULCERATIVE APPENDICITIS 

GA-GANGRENOUS APPENDICITIS 

PA-PERFORATED APPENDICITIS 

PERI-PERIAPPENDICITIS FLUID 

PT-PROBE TENDERNESS 

 



AGE SEX IP NO P A N/V T RIF RE TEND F L MAS USG SURGERY HPE COMPLICATIONS
19 F I10029209 1 1 1 1 2 1 2 9 7.4mm LAP AA UNEVENTFUL
23 M I10030095 1 1 1 1 2 1 2 9 9mm LAP GA WOUND INFECTION
17 F I10036686 1 1 1 1 4 7mm LAP GA UNEVENTFUL
35 F I10036083 1 1 1 1 2 1 7 8mm LAP AA UNEVENTFUL
20 M I10036571 1 1 1 1 2 1 7 9mm LAP AA UNEVENTFUL
23 F I10037407 1 1 1 1 2 1 2 9 8mm LAP AA UNEVENTFUL
32 F I10036626 1 1 1 1 2 1 7 8mm LAP AA UNEVENTFUL
19 F I10037970 1 1 1 1 2 2 8 11mm LAP AA UNEVENTFUL
54 M I10038140 1 1 1 1 2 1 2 9 20mm LAP AA UNEVENTFUL
32 F I10038813 1 1 1 1 2 1 7 9mm LAP AA UNEVENTFUL
28 F I10040754 1 1 1 1 2 1 7 8mm LAP AA UNEVENTFUL
26 M I10040847 1 1 1 1 2 1 2 9 8mm LAP AA UNEVENTFUL
20 F I10047329 1 1 1 1 1 2 7 8mm LAP AA UNEVENTFUL
24 M I10048115 1 1 1 1 1 2 7 8.2mm LAP AA UNEVENTFUL
26 M I10048650 1 1 1 1 2 1 2 9 9mm LAP GA WOUND INFECTION
22 M I10048720 1 1 1 1 1 5 6mm LAP LH UNEVENTFUL
22 M I10048882 1 1 1 1 1 2 7 8mm LAP LH UNEVENTFUL
42 M I10049067 1 1 1 1 1 2 7 7mm LAP AU UNEVENTFUL
14 M I10050496 1 1 1 1 2 1 7 8mm LAP AA UNEVENTFUL
40 M I10052561 1 1 1 1 4 6mm LAP LH UNEVENTFUL
24 M I11000901 1 1 1 1 4 5mm LAP LH UNEVENTFUL

9 F I11000900 1 1 1 1 2 1 2 9 7mm LAP AA UNEVENTFUL
40 M I11001140 1 1 1 1 1 2 7 8mm LAP AA UNEVENTFUL

7 M I10047753 1 1 1 1 2 1 2 9 7.4mm LAP AA UNEVENTFUL
14 M I10047571 1 1 1 1 1 2 7 7mm LAP AA UNEVENTFUL
15 F I1100630 1 1 1 3 6mm LAP LH UNEVENTFUL
26 F I10048798 1 1 1 2 1 2 8 8mm LAP GA UNEVENTFUL
19 M I11001070 1 1 1 1 4 5mm LAP LH UNEVENTFUL
32 F I11003360 1 1 1 1 1 4  3mm LAP LH UNEVENTFUL
19 F I11003608 1 1 1 1 4 6mm LAP LH UNEVENTFUL
22 F I11003893 1 1 1 1 1 2 7 5mm LAP AU UNEVENTFUL
43 F I11004525 1 1 1 1 1 2 7 6mm LAP AA UNEVENTFUL
24 M I11003869 1 1 1 1 2 2 8 7mm LAP AU UNEVENTFUL
51 F I11005054 1 1 1 1 2 1 7 7.6mm LAP LH UNEVENTFUL
23 F I11005182 1 1 1 1 1 5 5mm LAP LH UNEVENTFUL



24 M I11005474 1 1 1 1 1 2 7 6.6mm LAP PA UNEVENTFUL
50 M I11005377 1 1 1 2 2 7 7mm LAP PA UNEVENTFUL
22 M I11006061 1 1 1 1 2 6 PT LAP LH UNEVENTFUL
31 F I11006633 1 1 1 1 2 6 9mm LAP AA UNEVENTFUL
31 F I11007687 1 1 1 1 2 2 7 8mm LAP AA UNEVENTFUL
24 M I11007791 1 1 1 1 2 1 7 9mm LAP AA UNEVENTFUL
20 F I11008301 1 1 1 1 1 2 7 7mm LAP AA UNEVENTFUL
22 M I11009281 1 1 1 1 2 2 8 9mm LAP AA SKIN INFECTION
49 F I11011427 1 1 1 2 1 2 8 11mm LAP PA UNEVENTFUL
34 M I11011336 1 1 1 1 1 2 7 9mm LAP AA UNEVENTFUL
25 F I11011416 1 1 1 1 2 1 7 8mm LAP AA UNEVENTFUL
23 M I11031377 1 1 1 1 1 2 7 11mm LAP AA UNEVENTFUL
36 M I11012459 1 1 1 1 2 2 8 6mm LAP AU UNEVENTFUL
25 F I11012476 1 1 1 1 2 6 5.4mm OPEN AA PREGNANCY
24 M I11012248 1 1 1 2 2 7 8mm LAP AA UNEVENTFUL
45 M I1101164 1 1 1 1 4 5mm LAP LH UNEVENTFUL
39 F I11012649 1 1 1 1 1 5 6mm LAP LH UNEVENTFUL
29 M I11012906 1 1 1 1 2 1 7 7mm LAP AA UNEVENTFUL
46 M I11013063 1 1 1 1 1 2 7 7mm LAP AA UNEVENTFUL
31 M I11016297 1 1 1 1 1 5 5mm LAP LH UNEVENTFUL
19 M I11014148 1 1 1 1 2 1 2 9 7mm LAP AA UNEVENTFUL
26 M I11014806 1 1 1 2 1 2 8 8mm LAP AA UNEVENTFUL
52 M I11005685 1 1 1 2 2 7 7mm LAP AU UNEVENTFUL
27 F I11009724 1 1 1 1 2 2 8 8mm LAP AU UNEVENTFUL
18 M I11009756 1 1 1 1 2 1 2 9 10mm LAP AA UNEVENTFUL
41 M I11011903 1 1 2 1 2 7 11mm LAP AU UNEVENTFUL
22 M I11016254 1 1 1 1 2 1 7 10mm LAP AA UNEVENTFUL
23 M I11017054 1 1 1 1 2 1 2 9 8.4mm OPEN AA UNEVENTFUL
20 F I11017169 1 1 1 1 2 1 7 7mm LAP AA UNEVENTFUL
36 M I11017227 1 1 1 1 2 1 2 9 9.7mm LAP AA UNEVENTFUL
44 M I11017511 1 1 1 2 1 2 8 8.7mm LAP AA UNEVENTFUL
30 F I11017525 1 1 1 1 2 1 7 7mm LAP AA UNEVENTFUL
32 F I11017728 1 1 1 1 2 1 2 9 8mm LAP LH UNEVENTFUL
42 M I11017774 1 1 1 2 1 2 9 9mm LAP AU UNEVENTFUL
43 M I11017671 1 1 1 1 1 2 7 10mm LAP AU UNEVENTFUL
19 M I11017901 1 1 1 1 2 1 2 9 11mm LAP AU UNEVENTFUL



34 M I11017949 1 1 1 2 2 7 10mm LAP AA UNEVENTFUL
19 M I11018048 1 1 1 1 2 2 8 9mm LAP AA UNEVENTFUL
47 F I11018000 1 1 1 1 4 5mm LAP LH UNEVENTFUL
42 F I11018303 1 1 1 1 2 2 8 9mm LAP AA UNEVENTFUL
23 F I11018549 1 1 1 1 2 1 2 9 10mm LAP AA UNEVENTFUL
24 M I11018543 1 1 1 1 2 2 8 8mm LAP AA UNEVENTFUL
23 M I11018847 1 1 1 1 2 1 2 9 9mm LAP AA UNEVENTFUL
37 F I11018969 1 1 1 1 1 5 4mm LAP LH UNEVENTFUL
43 M I11019458 1 1 1 1 2 1 7 8mm LAP GA WOUND INFECTION
44 M I11019560 1 1 1 1 1 2 8 7mm LAP AA UNEVENTFUL
23 F I11019519 1 1 1 1 2 6 7mm LAP LH UNEVENTFUL
43 M I11020166 1 1 1 1 2 1 2 9 7mm LAP AU UNEVENTFUL
32 M I11020921 1 1 1 1 1 5 5mm LAP AA UNEVENTFUL
40 F I11021631 1 1 1 1 1 5 7.4mm LAP LH UNEVENTFUL
27 M I11021575 1 1 1 2 1 2 8 10mm LAP AA UNEVENTFUL
25 M I11021859 1 1 1 2 1 2 8 8mm LAP AA UNEVENTFUL
31 M I11022330 1 1 1 1 2 1 7 8.8mm LAP AU UNEVENTFUL
30 M I11024136 1 1 1 1 2 2 8 8mm OPEN GA UNEVENTFUL
37 M I11024526 1 1 1 1 2 6 5mm LAP LH UNEVENTFUL
27 M I11024950 1 1 1 1 2 1 2 9 7.4mm LAP AA UNEVENTFUL
16 M I11025371 1 1 1 1 1 5 7mm LAP LH UNEVENTFUL
20 F I11026068 1 1 1 1 4 5mm LAP LH UNEVENTFUL
36 M I11025936 1 1 1 1 2 1 7 5mm LAP AA UNEVENTFUL
23 M I11026364 1 1 1 1 2 1 2 9 9mm LAP AA UNEVENTFUL
33 M I11026531 1 1 1 1 1 5 5mm LAP LH UNEVENTFUL
22 M I11027427 1 1 1 1 2 6 8mm LAP LH UNEVENTFUL
23 M I11027488 1 1 1 1 2 1 2 9 10mm LAP AA UNEVENTFUL
36 M I11027705 1 1 1 1 2 1 7 7mm LAP AA UNEVENTFUL
39 M I11027085 1 1 1 1 2 1 7 7mm LAP LH UNEVENTFUL
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