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           Acute appendicitis is one of the most common surgical emergencies in 

cilinall practice, requiring utmost skill and care of the attending surgeon, besides 

good clinical evaluation
10
. 

          Estimated life time prevalence of acute appendicitis is approximately 1 in 

7
1
. Estimated incidence is about 1.5 to 1.9 per 1000 population. Men are 

affected 1.4 times greater than women
3
. Diagnosing the acute appendicitis might 

be a difficult one, sometimes taxing the skills of the even the most experienced 

surgeon. So various attempts has been made towards early diagnosis and 

immediate intervention
11
.  

       Appendicular inflammation  is diagnosed mainly based on the clinical 

history and clinical examination along with some lab investigations like, 

increased leukocyte count. Even though appendicitis is a common surgical 

problem, in some cases appendicitis remains a difficult diagnosis to establish, 

mostly in very young or old age groups and women of reproductive age group, 

because of other genitourinary and gynaecological conditions that can also 

present with symptoms and signs of appendicitis
3
. 

        Negative appendicectomy rates of 25-35% are not uncommon, and 

morbidity rates of negative appendicectomy often parallel those of surgery for 
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acute appendicitis. On the other hand, delay in diagnosis is associated with 

increased risk of perforation. 

        For increasing the rate of accurate diagnosis of appendicular inflammation 

various methods have been tried, including ultrasonography, computed 

tomography and even radioisotope imaging. But no investigation is proved to be 

superior. Various scoring systems has been developed to help in diagnosing 

acute appendicitis in the fastest and cheapest way. The ‘Alvarado score’ is the 

most commonly used scoring system. Sensitivity and specificity for Alvarado 

score varies from 53 to 88% and 75 to 80% respectively
5
. But this scoring 

system was developed for western population and various studies has reported 

very low sensitivity and specificity when applied to a population of different 

ethnic origin
6,7
. 

         The Raja Isteri Pengiran Anak Saleha Appendicitis score (RIPASA score) 

is a new scoring system developed in RIPAS hospital, Brunei,Darussalam for 

diagnosis of acute appendicitis in southeast asian population. It is a simple 

qualitative scoring system based on 14 fixed clinical parameters (two 

demographics, five clinical symptoms, five clinical signs and two investigations) 

and one additional parameter (foreign national identity card). This score has 

been shown to have higher sensitivity and specificity than Alvarado score in 
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local population. Even though it is developed for local community, it is 

suggested to be applicabie to all regions with the exception of last parameter. 

       This study aims to evaluate the diagnostic validity of RIPASA SCORE in 

our local population and to compare it with the Alvarado score for diagnosing 

appendicular inflammation. 
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Development: 

         Early in sixth week of intrauterine life, a small diverticulum appears on 

caudal limb of midgutloop and this later differentiates into caecum and 

vermiform appendix. Until the fifth month, the diverticulum has a conical 

outline. But later on, its distal part remains rudimentary and forms the 

vermiform appendix, while its proximal part expands to form caecum.    

        At birth, the vermiform appendix is seen extending from the  apex of the 

caecum. Owing to unequal growth of the walls of caecum, it subsequently 

comes to lie on the medial side of the caecum near ileocaecal junction. The 

taeniae coli of the longitudinal muscular coat of colon originates from the base 

of the appendix, and it also shows the same type of displacement
12
.    
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                                     Fig-1:Development of appendix 
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Anatomy: 

        Vermiform appendix is a tube like structure, which is narrow and  worm 

shaped, which springs from the posteromedial wall of caecum, 2 cm or less 

below the end of ileum. The appendicular length varies from 2 to 20 cms, the 

average being 9 cm. It is longer in children than in adults. Its position may vary 

and in named according to positions
13,14

. 

Positions:  

1. Retrocaecal / retrocolic – most common (74%) 

2. Paracaecal  

3. Preileal  

4. Postileal 

5. Promontric  

6. Pelvic – 2nd
 most common (21%) 

7. subcaecal  

                      Although it has often been suggested, no consistent correlation 

between position of appendix and frequency of appendicitis has been confirmed. 

In a retrospective review of operative reports and in an analysis of 94 

appendectomies, Shen and colleagues found that the retrocecal position of the 

appendix did not alter the clinical course of appendicitis.  
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                     Fig-1: VARIOUS POSITIONS OF APPENDIX 
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            The surface marking most often used for the base of the appendix is the 

junction of the medial two thirds and lateral one third of the line joining 

umbilicus and  right anterior superior iliac spine, popularly known as 

McBurney’s point. 

           The three taeniae on the surfaces of the ascending colon and caecum 

converge towards the base of appendix, where they are attached to the 

longitudinal muscule coat of the appendix. Anterior taeniae (Taeniae libra) of 

the caecum, which is generally prominent and will be easily followed to the root 

of the appendix, is used as a guide. 

APPENDICEAL WALL  

  The appendiceal wall is similar to the wall of the colon. It is formed by  

  SEROSA: A muscular layer composed of the longitudinal and circular 

layers. At the appendiceal base, the longitudinal muscle produces a thickening 

that is related to all cecal taeniae   

  THE SUBMUCOSA: which contains many lymphoid islands  

  THE MUCOSA: The lumen of the appendix is small, and opens into 

caecum by an orifice lying below and little behind the ilio – caecal opening. 

This orifice sometimes guarded by a semi – lunar mucosal fold.  
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PERITONEAL FOLDS AND RECESSES AROUND CAECUM AND 

APPENDIX:  

  a. Superior ilio caecal recess.  

  b. Inferior ileo caecal recess.  

  c. Retro-caecal recess  

 

MESENTRY OF APPENDIX  

  The mesentery of the appendix is embryologically derived from the 

posterior side of  the mesentery of the terminal ileum. The mesentery attaches to 

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

artery.  
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                                 Fig-2: APPENDICIAL ORIFICES 

 

Appendiceal orifices and mucosal folds and the cut sections through the axis of 

appendix. (a) very large round orifice with prominent Gerlach”s fold (B) small 

crescent shaped orifice with Gerlach fold and secondary mucosal fold overlying 

the appendiceal opening. (C)slit like appendiceal orifice with Gerlach”s fold and 

one large secondary mucosal fold. (D) Pinpoint orifice with persistent mucosal 

fold with Gerlach”s fold overlying.  
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VASCULAR SUPPLY 

           Mesoappendix contains the main appendicular artery, which arises from 

the lower division of the ileo-colic artery. Appendicular artey is seen entering 

the mesoappendix at a short-distance from the root of the appendix along with a 

branch of posterior caecal artery. This bloodl supply to the appendix varies 

considerably. Accessory arteries are commonly seen. In about 80% of the 

subjects, there are two or more accessory arteries. This is known as 

Dr.Sheshachalam’s artery. This has got applied importance during 

appendicectomy
14
. 

Lymphatic drainage: 

         Lymphatic vessels pass to lymph nodes in the mesentry of the appendix 

and those along the ileo-colic artery. 

Nerve supply: 

       Nerves are derived from the vagus (parasympathetic nerves) and from 

superior mesenteric ganglia and celiac ganglia (sympathetic nerves). The nerves 

are distributed in plexus around ramification of superior mesenteric artery. 
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                           Fig-3: APPENDICULAR ARTERY 
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Microscopic anatomy: 

        The lumen of appendix is a irregular one, and  encroached by numerous 

longitudinal folds of the mucous membrane which is lined by columnar cells of 

the colonic type. Few crypts are seen. The argentaffin cells (Kulchitsky cells) 

are seen at the base of these crypts, from which carcinoid tumors may arise. In 

the submucosa, there are multiple aggregations of lymphatics / lymphatic 

follicles
16
 are seen. 

 

Functions of the appendix: 

      The human vermiform appendix is usually referred to as a vestigial organ 

with no known functions. 

     The appendix, as per current concept participate in the secretory immune 

system in the gut. Secretory immunoglobulins produced by Gut associated 

lymphoid tissue (GALT) function as a very effective barrier that protects milieu 

interior against the hostile milieu exterior. Removal of the appendix produces no 

detectable change in the immune function.
16 
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Anatomical considerations contributing to appendicitis
15
. 

 Appendix is a susceptible site for inflammation and infection because 

• It is long, tube like, with a narrow lumen 

• It is cul-de-sac (blind ended) 

• Rich in lymphoid tissue (known as abdominal tonsil)
14
 

• Positional variations 

• Has got false valve of Gerlach 

• Supplied by  a  end artery, ie, appendicular artery 

• Near to caecum, that is rich with microorganisms 

                                CONGENITAL ABNORMALITIES  

  AGENESIS  

  Once in 1,00,000 persons the appendix is absent. Collins collected 57 

cases of true agenesis of appendix.  

  DUPLICATION  

  A few cases of double appendix have been reported, in some instances 

one of the twin appendices has been found acutely inflamed and other was not 

involved.  
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   Fig—4: Duplication of appendix (Wall bridge classification) 

 

Duplication of appendix classified by wall bridge as follows1 

  Type A:- Partial duplication in a single caecum.  

  Type B:- Two separate appendices in a single caecum 

  Type C:- Double caecum with each one having one appendix.  
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LEFT SIDED APPENDIX  

  Situs inverses viscerum, a congenital abnormality where there is complete 

transposition of thoracic and abdominal viscera, occurs once in 35,000 

individuals and is more common in males. In such cases of course the 

vermiform appendix is situated on left side as it is also in some cases of non – 

rotation of midgut. 

 

               Fig-5: Left sided appendix 
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HIGH CAECUM  

  Failure of caecum to descend, results in appendix situated in Rt 

Hypochondrium, occasionally caecum and appendix are situated in Lt 

Hypochondrium or LIF.  

  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. Abramson presented a case of an appendix which was located 

within the posterior cecal wall, and which did not have a serous coat.  

  HETEROTOPIC MUCOSA IN 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.   

  CONGENITAL APPENDICEAL DIVERTICULAE  

  Although the appendix is subject to diverticulum formation like the rest of 

the intestine, there have been few reports of the formation of true congenital 

appendiceal diverticula. Favara found an association between genetic 

abnormalities and congenital diverticula.   
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HISTORICAL ASPECTS: 

       The presence of appendix in human body has been known even when the 

pyramids were built because certain jars containing bowels were inscribed with 

reference to “worm of the bowel”. Hermatic books of Thoth & “books of the 

dead” contains statement which probably refer to the appendix
10
. 

       Berengas Da Corpi
10
 (1524) gave the first full account of the appendix and 

appendicular perforation. 

       Morgagni
10
 in his ‘Adversaria Anatomica’ has devoted some portion of his 

work to the appendix, to describe its normal size and its relation to other 

structures. 

       Verhgen in 1710 coined the word ‘Appendix’. Liberkuhn
10
 in 1739, 

published a classic paper on the appendix, in which he described, for the first 

time, crypts in the mucosa, which bear his name. 

       In 1735, on December 6
th
, Cladius Amyand performed the first 

appendicectomy. He operated on a boy, Hanvil Anderson, aged 11 yrs, at 

London, in St.George’s hospital. The boy was suffering from an inguinal hernia 

and associated fecal fistula in the groin. During operation, appendix was seen in 

the hernial sac and fistula was found to be due to a perforation of  appendix by a 
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pin. Cladius Amyand removed the appendix during the operation and the boy 

recovered. 

           The classic symptoms and signs of acute appendicitis were first 

documented by Fitz, 1886. Fitz suggested that appendicectomy would be 

essential for cure
16
.  

          McBurney in newyork, in 1889, gave description of clinical features of 

acute appendicitis and pioneered the removal of acutely inflamed appendix 

before perforation occurred and also devised the muscle splitting incision (Grid 

iron incision), named after him. 

           In 1839, Bright and Addision
10
, published his first text book, giving 

description of the signs and symptoms, accompanying inflammation and 

perforation of the appendix. 

            Jeffrey et al, studied 250 cases of appendicitis and laid down 

sonographic criteria for diagnosis
17
. 

             Adams et al, investigated 44 cases of appendicitis, with ultrasound and 

found sensitivity of 89% and specificity of 86%, overall accuracy of 87%
18
. 
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  C-reactive protein is basically an acute phase reactant which has been 

shown by Groon roos et al to stay persistently elevated in cases of acute 

appendicitis
19
. 

  Eriksson et al, studied 227 patients, found that C- reactive protein had a 

sensitivity of 87% and specificity of 50%
20
. 

  C-reactive protein is very helpful in the diagnosis of acute appendicitis, 

but it does not replace the clinical skills of the general surgeon
21
. 

  The diagnosis of appendicular inflammation based on a combination of 

localised pain and RIF tenderness associated with inflammatory signs like fever, 

leucocytosis and increased C- reactive protein levels
22,23,24,25,26

. 

  C- reactive protein has been studied and correlated with clinical and 

pathologic findings27,28,29. 

  Enhanced CT scan is a good imaging diagnostic tool for suspected  

  appendicitis, having sensitivity of 87% and specificity of 86%
30
. 
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  Improvement in resolution of images to the 0.5 cm to 1.0 cm range has 

lead to improvement in CT scann’s accuracy. If the inflammatory signs are 

absent,  diagnosis is equivocal.  In these settings  a CT scan is particularly 

useful
31,32,33,34,35

. 

  INCIDENCE OF APPENDICITIS  

  Acute appendicular inflammation isone of the commonest causes of 

‘acute surgical abdomen’ and appendectomy is the commonest emergency 

operation being performed. Risk of appendicular inflammation for general 

population durig entire lifetime is 6%. At present, appendicectomy represents 

about 1% of all surgical operations
10
. 

  Age incidence:  

  Acute appendicular inflammation is rarely seen in infants, and it becomes 

more common in childhood and adolescence age group. Maximum incidence in 

seen in the teenage and early 20s. After reaching middle age, the incidence is 

very less
16
. 
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         Sex incidence:   

          The incidence of appendicular inflammation is equal among both sexes in 

prepubertal age group. In teens and young adults the men-women ratio increases 

to 3:2 at the age of 25, thereafter the greater incidence in males decline
16
. 

  Geographic Distribution
10
: 

  The recent trend is a fall in the incidence of true appendicitis and 

appendicectomies, and it appears to be continuing. The decline has been noted in 

many countries particularly the USA, UK, Wales and Scandinavia.  

  No definite reason for the declining incidence of appendicectomies has 

been explained. Speculations are that changing dietary habits, changing 

intestinal flora, higher vitamin intake and antibiotics could be responsible.  

         The mortality rate has decreased drastically in Europe and USA from 8% 

per 1, 00,000 of their population in 1941 to less than 1 per 1, 00,000 in 1970. 

Early diagnosis, immediate intervention and administration of proper antibiotics 

share the credit of this. The absolute incidence of the disease also decreased by 

about 40% between 1940 and 1960. 

   CLASSIFICATION OF APPENDICITIS  

  1. Acute appendicitis.  
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  2. Recurrent appendicitis.  

  3. Chronic appendicitis.  

  4. Appendicitis due to other causes.  

  • Crohn’s disease, Ulcerative colitis, Tuberculous appendicitis 

• Yersinia,Actinomycotic infection 

• Carcinoma colon, etc..  

 

Classification of Acute appendicitis
36
: 

  Depending on the gross and microscopic picture of the inflamed 

appendix.  

  1. Acute focal appendicitis(catarrhal):  

  The appendix is macroscopically normal. Microscopic picture shows 

scattered foci of infiltration by inflammatory cells within the wall, mucosal 

ulcers may be present.  

  2. Acute suppurative appendicitis:  

  The appendix macroscopically inflamed, oedematous, infected, and 

peritoneum shows exudates. Microscopic picture shows diffuse inflammation.  
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  3. Acute gangrenous appendicitis :  

  Vascular thrombi is seen along with inflammatory signs but with no 

obvious perforation.  

  4. Acute appendicitis with perforation:  

  Appendix is grossly inflamed along with perforation of the wall and entry 

of the contents into the peritoneal cavity.  

  5. Acute appendicits with peri – appendiceal abscess:  

  This process is secondary response of the neighbouring strucyures to 

perforation of appendix, with an attempt to localize the inflammatory process. 

  

Chronic appendicitis:  

  Divergence of opinion exists regarding the entity of chronic appendicitis, 

as a cause of recurrent pain in right iliac fossa. This always requires 

investigations to exclude inflammatory bowel disease and gynaecology 

disorders in the females.  

  The appendix is usually long, fibrotic and contains faecolith. 

Histopathological examination shows chronic inflammation.  
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  Chronic pain abdomen is one of the commonest problem and if the 

complaints are restricted to the right iliac fossa, the diagnosis of chronic 

appendicitis is considered. Patients suffering from this condition experience pain 

which lasts more than 3 weeks or more
22,37

. 

   AETIOLOGY
16
: 

  There is no universal theory for the etiology of appendicuar inflammation. 

The following etiological factors are most important, but for the most part, they 

are purely contributory.  

  RACE AND DIET  

  Appendicitis is particularly common in highly civilized European, 

America and Australian Countries, while it is rare in Asians, Africans, and 

Polynesians, Rendle short showed that, if individuals from later races migrate to 

countries where appendicitis is common, they soon acquire the local 

susceptibility to the disease. Even in apes in capacity appear to acquire the 

human liability to appendicitis. These significant facts satisfy many, that raise of 

appendicitis amongst the highly civilized is due to departure from a simple diet 

rich in cellulose to one relatively rich in meat. But this cannot be the whole 

explanation, for acute appendicitis occurs in life long vegetarians and even in 

babies at breast.  
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  SOCIAL STATUS  

  Acute appendicitis in more common among the upper and middle classes 

than those belonging to the working class.  

  FAMILIAL SUSCEPTIBILITY  

  This is unusual but generally well accepted fact can be accounted for by 

an inherited malformation or malposition of the organ, which predisposes to 

infection and similar diet consumption among all the members of the given 

family.  

  TRAUMA  

  Few cases of traumatic appendicitis has been reported. And some have 

even advocated guidelines for diagnosing primary traumatic acute appendicitis. 

It is very difficult to say whether the attack of appendicitis was primary or 

precipitated by trauma; Trauma may be just a coincidence.  

  BACTERIAL FACTORS
38,39,40,41

: 

  While appendicuar inflammation is  associated with proliferation of 

bacteria within the organ, no single microorganism is causative. A mixture of 

both anaerobic and aerobic organisms is responsible. The event which initiates 

this remains controversial.  
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  A variety of anaerobes, aerobes or facultative bacteria have been cultured 

from peritoneal fluid, abscess contents, appendiceal tissue. An average of 10 

different organisms was recovered per specimen. Peritoneal cultures are found 

to be positive in > 85% patients with appendicular perforation.  

  Bacteroides fragilis and E. Coli were isolated from almost all specimens.  

  Other frequent isolates were  

  • Peptostreptococus (80%)  

  • Pseudomonas (40%)  

  • Bacteroides splanchnicus (40%)  

  • Lactobacillus (37%)  

  VIRAL FACTORS  

  The association of systemic viral infections like measles and appendicitis 

is known. The cause of appendicitis in such situation is probably secondary to 

obstruction of the lumen of appendix by hyperplastic lymphatic follicles.  

  However, recent studies have speculated that, viral infection as the 

possible cause of mucosal ulceration, a primary event in the majority of cases of 

appendicitis.  
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  NEUROHORMONES RELEASED BY APPENDIX  

  Sometime the neuropeptides released from the appendix may be 

responsible for appendiceal pain.   

  OBSTRUCTION:  

  Wilkie
10
 in 1914 has documented appendicitis following obstruction of 

the appendix in experimental animals. Wangensteen et al
10
 showed that 

combined obstruction and bacterial infection resulted in acute appendicitis 

whereas obstruction of a bacteria free lumen of the appendix resulted in 

mucocele.  

  The obstruction may be  

  1. IN THE LUMEN: Faecolith, Parasites (Pin worm, Ascaris, 

Lumbricoides, taenia), Foreign body (rare cause):- vegetables and fruit seeds, 

inspissated barium, pins, lead shot, bones, egg shells, glass, teeth, nails, die 

(dice), the clinical end of thermometer etc.,  

  2. IN THE WALL: Lymphoid hyperplasia, stricture tumors - carcinoid 

appendix, appendicular metastases especially from breast carcinoma.  

  3. FROM OUT SIDE TO THE WALL: Adhesions, Kinks - congenital 

or post inflammatory, and strangulation in a hernial sac.  
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  4. CARCINOMA OF THE CAECUM AND ASCENDING COLON.  

  a) FAECOLITH  

  Faecal material is commonly present in both the normal and the inflamed 

appendix and this should be differentiated from the true Faecolith, which is 

ovoid, about 1-2 cms in length, and faecal colored. Unlike ordinary faeces, the 

true Faecolith shows a well ordered lamination in section.7, 22, and 23  

  Composition: Inspissated facial material, calcium, and magnesium 

phosphates and carbonates, bacteria and epithelial debris; rarely a foreign body 

is incorporated in the mass.  

  Significance: The presence of a faecoliths postulates some form of 

appendicular stasis.  

  Radio – opacity:  

  In 10% of acute appendicitis contains sufficient calcium in Faecolith to be 

demonstrated on plain radiograph of abdomen. X-ray examination of specimen 

of appendix demonstrated radio-opaque faecoliths in 33% of cases.  

  Radiological demonstration of a stone is an relative indication for 

appendectomy
16
. 
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  (b) LYMPHATIC HYPER PLASIA:  

  The amount of lymphatic tissue in appendix parallels the incidence of 

acute appendicitis, the peak for both occurring in the early teens. Hyper plastic 

follicles may partially obstruct the lumen setting the stage for development of 

appendicitis.  

  Hyperplasia of lymphoid tissue may be a response to an acute respiratory 

infection, measles, infectious mononucleosis or other diseases producing a 

generalized reaction of lymphatic tissue. The follicles of appendix also respond 

to infection in the gut; Salmonella and Shigella enterocolitis.  

  (c) PARASITES  

   Pin worms and Ascaris are the commonest parasites reported to cause 

obstruction of lumen of the appendix.  

  (d) STRICTURE:  

  Fibrosis of wall from previous attacks of inflammation can contribute by 

narrowing the lumen and promoting Faecolith impaction.  
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   (e) CARECNOMA OF CAECUM PRESENTING AS ACUTE 

APPENDICITIS OR ABSCESS:  

  Malignant growth in the caecum can cause appendicitis by obstruction of 

the lumen of appendix or its blood vessels or lymph vessels. When appendicitis 

and carcinoma of caecum co-exist, symptomatology of appendicitis dominates 

picture.  

  (f) STRANGULATION WITHIN A HERNIAL SAC:( Inflamed 

hernia)  

  It is perhaps the rarest cause of obstructive appendicitis. Thomas et al.  

(1982) reported seven such cases. The most common hernia to be involved is the  

right femoral, the right inguinal, but cases have been reported of acute 

appendicitis within left inguinal, an umbilical, an incisional and the correct 

diagnosis virtually has never made before operation.  

  

  PATHOGENESIS  

  The primary pathogenic event in acute appendicitis was thought to be 

intra-luminal obstruction because of the following observations:  
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  1) The frequency with which a Faecolith can be demonstrated blocking 

the lumen in a case of acute appendicitis.  

  2) Even in the absence of Faecolith the inflammatory changes stops short 

at the base of the appendix, or more distally with a clear line of demarcation, 

once again suggesting obstruction.  

  3) The distal portion beyond obstruction may be inflamed alone, but the 

past proximal to obstruction is never the only inflamed area.  

  4) Inflammatory changes are generalized throughout the mucosa of the 

affected portion and never localized, as might be expected if infection of the 

mucosa were the initial lesion.  

  5) The early epigastric or peri-umbilical colic suggests muscular spasm 

rather than an initial inflammatory lesion.  

  A recent study showed that obstruction is not an important factor in the 

causation of acute appendicitis, but may develop as a result of the inflammatory 

process.Recent studies also show that ulceration in the mucosa is the initial 

event in the majority. The causation of this ulceration is unknown although a 

viral etiology has been postulated. Whether the inflammatory reaction attendant 
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with ulceration is sufficient to obstruct the tiny appendicle lumen even 

transiently is also not clear.  

   

ROLE OF LUMINAL OBSTRUCTION
16,42

  

  Obstruction of the lumen is the dominant etiologic factor in acute 

appendicitis.  

  Fecaliths are the most common cause of appendiceal obstruction. Less 

common causes are hypertrophy of lymphoid tissue, inspissated barium from 

previous x-ray studies, tumors, vegetable and fruit seeds, and intestinal parasites. 

The frequency of obstruction rises with the severity of  the inflammatory 

process. Fecaliths are found in 40% of cases of simple acute appendicitis, in 

65% of cases of gangrenous appendicitis without rupture, and in nearly 90% of 

cases of gangrenous appendicitis with rupture.  

  Traditionally the belief has been that there is a predictable sequence of 

events leading to eventual appendiceal rupture. The proximal obstruction of the 

appendiceal lumen produces a closed-loop obstruction, and continuing normal 

secretion by the appendiceal mucosa rapidly produces distention. The luminal 

capacity of the normal appendix is only 0.1 mL. Secretion of as little as 0.5 mL 
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of fluid distal to an obstruction raises the intraluminal pressure to 60 cm H2O. 

The human being is one of the few animals with an appendix capable of 

secreting at pressures high enough to lead to gangrene and perforation. 

Progressive mucus accumulation raises intra-luminal pressure, virulent bacteria 

convert the accumulating mucus into pus, continued secretion combined with 

relative inelasticity of the serosa leads to a further rise in pressure within the 

lumen, construction of the lymphatic drainage ensure, leading to edema of the 

appendix, diapedesis of bacteria begins and the appearance of mucosal ulcers. 

This is the stage of acute focal appendicitis.  

  Distention of the appendix stimulates the nerve endings of visceral 

afferent stretch fibers, producing vague, dull, diffuse pain in the midabdomen or 

lower epigastrium.  

  Peristalsis also is stimulated by the rather sudden distention, so that some 

cramping may be superimposed on the visceral pain early in the course of 

appendicitis.  

  Distention of this magnitude usually causes reflex nausea and vomiting, 

and the diffuse visceral pain becomes more severe. As pressure in the organ 

increases, venous pressure is exceeded. Capillaries and venules are occluded, 
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but arteriolar inflow continues, resulting in engorgement and vascular 

congestion.  

          The inflammatory process soon involves the serosa of the appendix and in 

turn parietal peritoneum in the region, which produces the characteristic shift in 

pain to the right lower quadrant.  

  The mucosa of the GI tract, including the appendix, is susceptible to 

impairment of blood supply; thus its integrity is compromised early in the 

process, which allows bacterial invasion. As progressive distention encroaches 

on first the venous return and subsequently the arteriolar inflow, the area with 

the poorest blood supply suffers most: ellipsoidal infarcts develop in the 

antimesenteric border. As distention, bacterial invasion, compromise of vascular 

supply, and infarction progress, perforation occurs, usually through one of the 

infarcted areas on the antimesenteric border.  

        Perforation generally occurs just beyond the point of obstruction rather than 

at the tip because of the effect of diameter on intraluminal tension.  

        It is the potential for peritonitis that is the great threat of acute appendicitis. 

Peritonitis occurs as a result of free migration of bacteria through an ischaemic  

appendicular wall, the frank perforation of a gangrenous appendix or the delayed  
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 perforation of an appendix abscess. 

        Factors that promote this process include extremes of age, 

immunosuppression, diabetes mellitus and faecolith obstruction of the appendix 

lumen, a free-lying pelvic appendix and previous abdominal surgery that limits 

the ability of the greater omentum to wall off the spread of peritoneal 

contamination. In these situations, a rapidly deteriorating clinical course is 

accompanied by signs of diffuse peritonitis and systemic sepsis syndrome.  

  Appendicitis is one of the diseases in which through an apparently 

unbroken epithelial surface, pyogenic bacteria gain entrance into the body cells. 

The mucus membrane of the appendix produces mucin, but the property of the 

mucin is surprising. H. Smith working with. H. Typhosus found that its 

virulence was increased thousand times by adding mucin to the suspension 

before infarction.  

  Blomene found that 6 million B. Coli can be injected into the peritoneal 

cavity of a white mouse with no disturbance at all. Mixed with little mucin, fifty 

of these same bacteria will cause the death of the animal in less than 24 hours. It 

is probable that the most effective antibiotic in appendiceal peritonitis will be 

found to be the one which neutralizes the best action of mucin or abolishes the 

production of mucin in the appendix.  
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  PATHOLOGY  

  At the earliest stages, only a scant neutrophilic exudate may be found 

throughout the mucosa, submucosa, and muscularis propria. Subserosal vessels 

are congested, and often there is a modest perivascular neutrophilic infiltrate. 

The inflammatory reaction transforms the normal glistening serosa into a dull, 

granular, red membrane; this transformation signifies early acute appendicitis 

for the operating surgeon. At a later stage, a prominent neutrophilic exudate 

generates a fibrinopurulent reaction over the serosa. 

           As the inflammatory process worsens, there is abscess formation within 

the wall, along with ulcerations and foci of suppurative necrosis in the mucosa. 

This state constitutes acute suppurative appendicitis. 

           Further appendiceal compromise leads to large areas of hemorrhagic 

green ulceration of the mucosa and green-black gangrenous necrosis through the 

wall, extending to the serosa, creating acute gangrenous appendicitis, which is 

quickly followed by rupture and suppurative peritonitis.   

  The histologic criterion for the diagnosis of acute appendicitis is 

neutrophilic infiltration of the muscularis propria. Usually, neutrophils and 

ulcerations are also present within the mucosa. Since drainage of an exudate into 

the appendix from alimentary tract infection may also induce a mucosal 
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neutrophilic infiltrate, evidence of muscular wall inflammation is requisite for 

the diagnosis.  

  True chronic inflammation of the appendix is rare. Much more frequently, 

recurrent acute attacks may be inappropriately referred to as chronic 

appendicitis. In some patients the appendix from birth is a mere fibrous cord. It 

must not be assumed, therefore, that extensive fibrosis of the appendicle 

architecture implies a chronic inflammatory reaction or the end stage of a 

previous inflammation.  
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Fig-6:NORMAL APPENDIX 

 

Fig-7:APPENDICITIS 
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CLINICAL DIAGNOSIS  

  Diagnosis of the appendicuar inflammation is the classical example of  

application of clinical skills by the surgeon.  

  Sequence of events:  

  The sequence of events in acute appendicitis is usually characteristic and 

follows like this:  

  It begins with diffuse abdominal pain,then followed by anorexia, nausea, 

vomiting. Later, pain shifts to right side of the abdomen, accompanied by a 

slight rise in body temperature. This is known as Murphy’s syndrome (triad).  

  Anorexia:  

  This is a useful and constant clinical feature, particularly in children
16
. 

  Visceral pain:  

  This is steady, sometimes intermittent, cramping and usually lasts for 4-6 

hours. This pain is felt around the umbilicus, in the epigastrium or it may be 

generalized. It is due to distension of the appendix and irritation of visceral 

peritoneum and hence it is vague.  
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  Somatic pain
16
: 

  With progressive inflammation of the appendix, the parietal peritoneum in 

right iliac fossa becomes irritated, producing more intense, constant and 

localized somatic pain that begins to predominate. Patients often report this is an 

abdominal pain that has shifted and changed in character.  

  Atypical pain:  

  Atypical presentations include pain, which is predominantly somatic or 

visceral and poorly localized. Atypical pain is more common in the elderly, in 

whom localization to the right iliac fossa is unusual. An inflamed appendix in 

the pelvis may never produce somatic pain but may instead cause suprapubic 

discomfort and tenesmus. In this circumstances, tenderness may be elicited only 

on rectal examination and is the basis for recommendation that a rectal 

examination should be performed on every patient who presents with acute 

lower abdominal pain.  

  Nausea:  

  Nausea of some degree is present in 9 out 10 patients with appendicitis.  
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Vomiting: 

  This varies, depending on the age. Frequent in children and teenagers, it 

may be absent in older adults. Incidence of vomiting is about 75% of patients 

with appendicitis.  

  Change in Bowel and Bladder Habits:  

  Change in bowel will retrieve their abdominal pain. Diarrhoea occurs in 

some, especially in children, probably due to proximity of the inflamed 

appendix to ileum, rectum or sigmoid colon. Urinary frequency and dysuria 

occur if the appendix lies adjacent to the bladder.  

    

  PHYSICAL EXAMINATION
10,16

: 

  Appearance:  

  Patient is usually flushed and in obvious pain.  

  Posture:  

  The patient prefers to lie supine, with the thighs, particularly right, drawn 

up because any motion increases the pain due to irritation of the parietal 

peritoneum.  
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  Tongue:  

  Initially furred, progressively gets coated and the breath becomes foul.  

  Temperature:  

  Rarely rises above 38 degree Celsius in uncomplicated appendicitis.  

  Temperature above 38 degree should always suggest the presence of 

perforation and peritonitis.  

  Pulse rate:  

  This will be normal or slightly elevated, especially in complicated 

appendicitis.  

  Tenderness:  

  There cannot be acute appendicitis without tenderness, which may be 

mild and diffuse in the early stages of the disease, later on localization according 

to position of appendix. Rebound tenderness is often, but not invariably present.  

  Muscle guarding and rigidity:  

  It indicates the severity of inflammatory process. Especially in younger 

patients, early in the disease, resistance felt is because of voluntary guarding. As 

the peritoneal irritation progresses, muscle spasm increases guarding.  
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  Cutaneous hyperasthesia:  

  Over the area supplied by spinal nerves T 10, T 11, T12 on the right is a 

frequent, but not constant component of appendicitis.  

  Pointing sign
16
: 

  The patient is asked to point to where the pain began and where it moved.  

  Rovsing’s sign:  

  Deep palpation of the left iliac fossa may cause pain the right iliac fossa.  

  Psoas sign:  

  Occasionally, an inflamed appendix lies on the psoas muscle and the 

patient, often a young adult, will lie with the right hip flexed for pain relief.  

  Obturator sign:  

  If an inflamed appendix is in contact with obturator internus, flexion and 

internal rotation of right hip joint, will cause pain in the hypogastrium.  

  Baldwin’s test:  

  This test is to detect retrocaecal appendicitis. While maintaining finger tip 

pressure over the right flank, the patient asked to raise the right lower limb off 
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the bed, keeping the knee extended. The test is positive if patient complains of 

pain or drops the limb with an expression of agony on the face.  

  Rectal examination:  

  It is indicated primarily to exclude lesions such as ovarian cyst or tubal 

pathology in females and to elicit tenderness in cases of pelvic appendicitis. 

  Rectal examination is of little value in establishing the diagnosis of acute 

appendicitis but can be useful to determine the presence or absence of a mass. 

Complication of Acute appendicitis
10
: 

  I. Perforation and its consequences.  

  II. Abscess formation and its complications.  

  - Appendiculo- cutaneous fistula.  

  - Appendico- vesical fistula.  

  III. Diffuse peritonitis:  

  - Due to contamination of peritoneal cavity before defensive adhesion 

formation.  

  - Secondary rupture of intra abdominal abscesses that were produced by 

ruptured appendicitis.  
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  PERFORATION:  

  A serious complication of appendicitis, that results from a delay in 

diagnosis and surgical treatment. Unfortunately, this is not an uncommon 

complication and occurs in 19 – 32 % of patients undergoing surgery for 

appendicitis.  

  62% of patients with perforation had been symptomatic for more than 24 

hours, in contrast to 33% of those without perforation. This explains that delay 

in seeking medical attention, is probably most important factor leading to 

perforation.  

  Silberman
10
  emphasized on the delay from the time of admission to that 

of surgery. 79% of patients with perforation underwent operation within 6 hours 

of admission and 93% within 12 hours.  

  Perforation should be suspected when the duration of symptoms exceeds 

24 hours, the temperature is more than 38 degree Celsius and WBC count more 

than 15,000 cells/ cu.mm. These are uncommon findings in non perforated 

appendicitis.  

  If the perforation has been walled off into an appendiceal abscess, a 

tender mass can often be palpated in the right lower quadrant. If discomfort 
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makes palpation of the right lower quadrant difficult, it is helpful to examine the 

patient under anaesthesia before the incision is made.  

 

 

 

CHRONIC AND RECURRENT APPENDICITIS:  

            There are occasional patients who have had one or more attacks of what 

appears to be acute appendicitis. Between attacks, these patients are free of 

symptoms and the physical examination is normal. In such patients, if a fecolith 

is present on abdominal radiograph, if a barium enema demonstrates no filling 

of the appendix, or if repeated examinations during an attack provide evidence 

of recurrent appendicitis, elective appendectomy should be undertaken.  

            To sustain a diagnosis of chronic appendicitis, the resected appendix 

must demonstrate fibrosis in the appendiceal wall, partial to complete 

obstruction of the lumen, evidence of old mucosal ulceration and scarring, and 

infiltration of the wall of the appendix with chronic inflammatory cells. 

 

Appendicitis During Pregnancy
80
:  

             The risk of appendicitis during pregnancy is the same as it is in 

nonpregnant women of the same age; the incidence is 1 in 2000 pregnancies. 
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Appendicitis occurs more frequently during the first two trimesters, and during 

this period the symptoms of appendicitis are similar to those seen in 

nonpregnant women. 

             Surgery should be performed during pregnancy when appendicitis is 

suspected, just as it would be in a nonpregnant woman. As in the nonpregnant 

patient, the effects of a laparotomy that produces no findings are minor, whereas 

the effects of ruptured appendicitis can be catastrophic. Recent studies indicate 

that there is no increase in morbidity and mortality with laparoscopic 

appendectomy versus open appendectomy for the patient or the fetus. 

            During the third trimester of pregnancy, the cecum and appendix are 

displaced laterally and are rotated by the enlarged uterus. This results in 

localization of pain either more cephalad or laterally in the flank, leading to 

delay in diagnosis and an increased incidence of perforation. Factors such as 

displacement of the omentum by the uterus also impair localization of the 

inflamed appendix and result in diffuse peritonitis.  

           In cases of uncomplicated appendicitis, the prognosis for the infant 

following appendectomy is directly related to the infant's birth weight. If 

peritonitis and sepsis ensue, infant mortality increases because of prematurity 

and the effects of sepsis. 
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           Acute appendicitis can be confused with pyelitis and torsion of an ovarian 

cyst. However, death from appendicitis during pregnancy is mainly caused by a 

delay in diagnosis. In the final analysis, early appendectomy is the appropriate 

therapy in suspected appendicitis during all stages of pregnancy.  

Acute Appendicitis in Infants and Young Children  

               The diagnosis of acute appendicitis is difficult in infants and young 

children for many reasons. The patient is unable to give an accurate history, and 

although appendicitis is infrequent, acute nonspecific abdominal pain is 

common in infants and children. Because of such factors, the diagnosis and 

treatment are often delayed, and complications develop. 

           The clinical presentation of appendicitis in children can be quite similar 

to nonspecific gastroenteritis; thus, the suspicion of appendicitis often is not 

entertained until the appendix has ruptured and the child is obviously ill. Two 

thirds of young children with appendicitis have had symptoms for more than 3 

days before appendectomy.  

           Because children often cannot give an accurate history of their pain, the 

physical examination and other aspects of the history must be relied on to make 

the diagnosis. Vomiting, fever, irritability, flexing of the thighs, and diarrhea are 
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likely early complaints. Abdominal distention is the most consistent physical 

finding. As in adults, the total leukocyte count is not a reliable test. 

         The incidence of perforation in infants younger than 1 year of age is 

almost 100%, and although it decreases with age, it is still 50% at 5 years of age. 

The mortality rate in this age group remains as high as 5%. In one series, nearly 

40% of children with complicated appendicitis had been seen previously by a 

physician who failed to make the diagnosis of appendicitis
80
. 

Appendicitis in Young Women  

         Although the overall incidence of negative laparotomy in patients 

suspected of having appendicitis is as high as 20%, the incidence in women 

younger than 30 years of age is as high as 45%. Pain associated with ovulation; 

diseases of the ovaries, fallopian tubes, and uterus; and urinary tract infections 

(cystitis) account for most of the misdiagnoses. If a young woman has atypical 

pain; no muscular guarding in the right lower quadrant; and no fever, 

leukocytosis, or leftward shift in the differential WBC count, it is best to observe 

the patient with frequent re-examinations. If after several hours the patient's 

signs and symptoms remain stable, it is appropriate to perform a CT scan
80
. 
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Appendicitis in the Elderly Population:  

           Appendicitis has a much greater mortality rate among elderly persons 

when compared with young adults. The increased risk of mortality appears to 

result from both delay in obtaining medical care and also delay in arriving at the 

diagnosis. The presence of other diseases associated with aging contributes to 

mortality, but the major reason for the increased mortality of appendicitis in the 

aged is delay in treatment.  

          Classic symptoms are present in elderly persons but are often less 

pronounced. Right lower quadrant pain localizes later and may be milder in 

elderly persons. On initial physical examination, the findings are often minimal, 

although right lower quadrant tenderness will eventually be present in most 

patients. Distention of the abdomen and a clinical picture suggesting small 

bowel obstruction are commonly seen
80
. 

          Incidence of appendicular perforation in older patients is more than 30% 

at the time of surgery. Although other factors play a role, delay in obtaining care 

and in arriving at the diagnosis are the major reasons for perforation. It is 

imperative, therefore, that once the diagnosis of acute appendicitis is made, an 

urgent operation must be advised. 
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LABORATORY INVESTIGATIONS AND SCORING  

  This is very much true for acute appendicitis, that only lab investigations, 

without any clinical features, donot confirm diagnosis.  

  I. Total WBC count and differential leukocyte count
10,22,47

: 

  Moderate leucocytosis, ranging from about 10,000 – 18,000 cells/ cumm, 

with increased neutrophhils, is the commonly seen.    

  With normal TCand DC, the diagnosis of acute appendicuar inflammation 

is still a possibility. If the WBC count is more than 18,000 cells/ cu.mm and 

shift to the left is extreme, appendicular perforation or an acute inflammatory 

disease of a greater magnitude than appendicitis should be considered.  

  II. SCORING SYSTEMS :  

  1. Alvarado Score:  

  The classic symptoms and signs of acute appendicitis were first 

documented by Fitz, 1886. The Alvarado score has been in use since 1986 and 

validated by many studies in adult surgical practice. The classical Alvarado 

score includes left shift of neutrophil maturation and a total score of 10.  



 

  

   

              2. MODIFIED ALVARADO SCORE: 

  Kalan et al omitted the left shift of neutrophil maturation parameter and 

produced a modified score. The modified Alvarado score yields a total of 9. 

Patients having a score of 1 to

appendicitis. Patients having a score of 5 to 6 have possiblity

appendicitis, not convincing enough to have 

score of 7 to 9 are regarded as 

  3. Teicher scoring system

  Teicher et al described a scoring system, after retrospectively studying 

100 cases of acute appendicitis. 
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2. MODIFIED ALVARADO SCORE:  

Kalan et al omitted the left shift of neutrophil maturation parameter and 

produced a modified score. The modified Alvarado score yields a total of 9. 

having a score of 1 to 4 are considered unlikely to have acute 

having a score of 5 to 6 have possiblity

appendicitis, not convincing enough to have immediatet surgery. Those 

9 are regarded as candidates for immediate surgery.

3. Teicher scoring system
36
 :  

Teicher et al described a scoring system, after retrospectively studying 

100 cases of acute appendicitis.  

 

Kalan et al omitted the left shift of neutrophil maturation parameter and 

produced a modified score. The modified Alvarado score yields a total of 9. 

4 are considered unlikely to have acute 

having a score of 5 to 6 have possiblity of acute 

t surgery. Those having 

candidates for immediate surgery.  

Teicher et al described a scoring system, after retrospectively studying 
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  A score greater than 3 was taken as a positive predictor of acute 

appendicitis.  

  This system, if applied, would have prevented negative laparotomies in 

38% of the patients and 5% would have been kept for observation.  

 

 

 

 

III. IMAGING MODALITIES:  

  1. Plain Radiography:   Plain radiography has been used in the diagnosis 

of appendicitis since 1906. However, it lacks specificity, findings being found in 

normal patients as well as in other conditions.  
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  The incidental finding of faecolith in plain x-ray is considered a relative 

indication for prophylactic appendectomy
16
. 

  This should not be a “routine” or “mandatory” component of evaluation 

of cases with acute pain abdomen. Pneumoperitoneum in an erect abdomen x-

ray suggests a diagnosis other than appendicitis. Only rarely appendicular 

perforation presents with pneumoperitoneum, in about 1 to 2% of cases
3948

. 

  2. Ultrasound:  

  Ultrasonagraphy is mostly used as the first imaging study in the most of 

patients where the clinical diagnosis of appendicular inflammation is equivocal.  

  USG is noninvasive. It is readily available and has no radiation 

exposure
49,50,51

. 

  Deutsch et al was the first to report ultrasonic visualization of an inflamed 

appendix, in 1981, in a child suffering from acute leukemia. 

  USG abdomen is more informative in children and in thin adults, 

especially if gynaecologic disease is suspected, with a diagnostic accuracy of 

more than 90%.  

  Jeffrey et al studied 250 cases of acute appendicitis and laid down 

sonographic criteria for diagnosis
53
. 
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  Currently, the criteria used for diagnosing acute appendicular 

inflammation by ultrasound are  

  1. Blind ended, non-compressible, immobile, aperistaltic, tube like 

structure. Mural thickness is calculated by measuring distance from the 

echogenic mucosa to the outer edematous wall which shows very few echoes.  

  2. Cannot be displaced on pressure.  

  3. Bull’s eye or target lesion visualized in the transverse plane with 

diameter > 6 mm.  

  4. Faecolith in the lumen.  

  5. Periappendiceal collection.  

  6. Hypo or hyperperistaltic loops in the right iliac fossa.  

  7. Miscellaneous signs:  

  ‘Cockade’ around target lesion. Tubular structure > 50 mm in length.  
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 Fig-8: FECOLITH IN PLAIN X-RAY 

 

             Fig-9: APPENDICITIS IN USG 
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            Graded compression USG was done in 139 patients, the sensitivity and 

specificity of USG for diagnosis of appendicular inflammation was found to be 

95% and 89%
54
. 

  Jeffrey et al, in a study, pointed out the sonographic pitfalls in diagnosing 

the appendicular inflammation, in which they observed that a dilated fallopian 

tube or hypertrophied fibers of the psoas muscle could be mistaken for a target 

lesion, while a gas containing appendix could be mistaken for a bowel loop.  

  Conclusion:  

  Ultrasound is highly specific for the diagnosis of appendicitis in the hands 

of experts and also has the advantage of non invasively excluding diseases 

which do not require surgical intervention like ureteric colic or gynaecological 

disorders. It is non invasive and can also be used safely in pregnant patients and 

children with no radiation hazard.  

  3. Colour Doppler:  

  Colour Doppler examination is based on the principle that acute 

appendicular inflammation is associated with increased blood flow to the organ. 

Quillin et al, in 1992, imaged 100 children concurrently with colour Doppler and 
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gray scale ultrasonography, and found a sensitivity of 87% and a specificity of 

97%, with an accuracy of 90% by gray scale ultrasonography. A finding of 

increased vascularity was considered positive for appendicitis and a hyparaemic 

right lower quadrant mass suggestive of an abscess.  

  4. Computerised tomographic scanning :  

  CECT scan is very much useful in patients for whom there is diagnostic 

uncertainty, especially elderly patients, in whom acute diverticulitis, intestinal 

obstruction or neoplasm are likely differential diagnosis. Intravenous contrast 

helps to highlight inflammation around the appendix. Selective use of CT 

scanning may be cost effective by reducing both the negative appendicectomy 

and length of hospital stay. 

  Enhanced CT scan is a good imaging diagnostic tool for suspected 

appendicitis, having sensitivity of 87% and specificity of 86%
54
. 

  Improvement in resolution of images to the 0.5 cm to 1.0 cm range has 

lead to improvement in CT scan’s accuracy. If the inflammatory signs are 

absent,  diagnosis is equivocal.  In these settings  a CT scan is particularly 

useful
31
. In a study of 38 patients, Gale et al found that CT scan had a sensitivity 

of 92% and a specificity of 79%.  
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Fig-10: FECOLITH IN CT SCAN 

 

 

Fig-11:DISTENDED APPENDIX IN CT 
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They described the common findings in acute appendicitis on CT as:  

  a. Peri- caecal inflammation. (68%)  

  b. Abscess formation. (55%)  

  c. Calcified appendicolith. (23%)  

  d. Abnormal appendix. (18%)  

  The accuracy of CT scan is much higher when a particular attempt is 

made to locate the appendix. CT is used in conjunction with repetitive 

examination and clinical observation in patients with equivocal findings, high 

risk populations for false positive examinations. Using this approach, the 

frequency of negative explorations has been significantly reduced. 

  IV. Miscellaneous investigations:  

   1. Urine analysis:  

  The presence of haematuria or pyuria in acute appendicitis has been 

demonstrated. Graham et al found microscopic haematuria and pyuria in 9 

patients out of 62 positive appendicectomies. An appendiceal tip being close to 

ureter or bladder can cause haematuria and pyuria
63
. 
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           2. C- reactive protein levels:  

  C- reactive protein is basically an acute phase reactant which has been 

shown by Groon roos et al to stay persistently elevated in cases of acute 

appendicitis, unlike the total count which progressively decreases with time
19
. 

  Eriksson et al, studied 227 patients, found that C- reactive protein had a 

sensitivity of 87% and specificity of 50%
20
. 

         The diagnosis of appendicular inflammation based on a combination of 

localised pain and RIF tenderness associated with inflammatory signs like fever, 

leucocytosis and increased C- reactive protein levels
22,23,24,25,26

. 

  C- reactive protein has been studied and correlated with clinical and 

pathologic findings. 

  The readings of CRP were ranging between 0 and 11.7 mg/l (mean 

5.6mg/l) in patients with normal appendix and between 6 – 93.4 mg/l in patients 

with acute appendicitis
21
. CRP estimation required specialized laboratory 

equipment, which has now been resolved by using CRP kits.   

Conclusion: CRP is elevated in any cause of acute inflammation. But if clinical 

suspicion of appendicitis is not confirmed, CRP estimation provides the clue for 

acute appendicitis.  
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  3. Phospholipase A 2 levels:  

  Group II phospholipase A2, in the serum, is an acute phase reactant. 

Groon roos et al prospectively studied 186 patients, also using CRP and 

leucocyte count.  

  Where as leucocyte count was the investigation of choice in acute 

uncomplicated appendicitis, C- reactive protein and phospholipase A2 correlated 

better with protracted inflammation and appendicular perforation.  

  4. Interleukin- 6 levels:  

  Assessment of IL-6 levels has been found to correlate well with acute 

appendicitis, although specificity is uncertain.  

  5. Radio- isotope scanning:  

  Two types of scanning studies have been used: radiolabelled white blood 

cells ( Tc 99m WBC ) and immunoglobulin G ( Tc 99 Ig G )
64,65,66 

  After a report in 1985, that there was rapid accumulation of radio-isotope 

labeled leucocytes at sites of infection, radio- isotope studies for the diagnosis of 

acute appendicitis were attempted. This involved withdrawing 30- 90 ml of 

patients blood, separating leucocytes by differential sedimentation and labelling 
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them with radio isotope indicator, usually Technetium 99 or Iridium 111. 

Scanning was done 2 hours after injection of the mixture.  

  Navaratto et al used Iridium 111 and found a sensitivity of 93% with an 

overall accuracy rate of 91%
67
. 

  V. Diagnostic laparascopy :  

  Diagnostic laparascopy may be useful in some patients in whom diagnosis 

cannot be ruled out. The most common patients that would be in this group are 

women between 15 and 45 years of age. Laparascopy can be useful to rule out 

other disorders as well
68
. 
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TREATMENT
69,70,71,72

: 

  Cases presenting with non perforated, acute appendicular inflammation 

should undergo immediate appendicectomy. There are some studies regarding 

using only antibiotic therapy for appendicular inflammation. Erikkson and 

Granstrom done a  randomized controlled trial of antibiotics only versus surgical 

therapy for patients with appendicular inflammation. In a small group of ceses, 

the initial success rate was 85 %, but disease recurrence was 30% in follow up. 

Because of this, the current standard is surgical treatment.  

  The answer for treatment of appendicular inflammation and its 

complication, is SURGERY, and the only dilemma it carries with it is the timing 

of surgical intervention.  

  There has been a difference of opinion, however, concerning the optimal 

timing for ruptured appendicitis with frank periappendiceal abscess formation.  

  Expectant treatment was advocated by A.T. OCSHNER in 1901. If 

progression occurs, the abscess is drained. If the patient improves, conservative 

treatment is continued. With these measures, the majority of appendiceal 

abscesses resolve satisfactorily, although many days of hospitalization are 

required. An elective appendicectomy 6 weeks to 3 months later is strongly 

advised, since the recurrence rate is very high.  
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  PREOPERATIVE PREPARATION
73
: 

  An intravenous infusion should be commenced and a preoperative dose of 

broad spectrum antibiotic is administered to all patients to cover aerobic and 

anaerobic organisms, it should be continued if there is significant peritonitis.  

  Consideration should be given to the use of subcutaneous heparin and 

antiembolism stockings in adults, particularly if there is a history of previous 

deep vein thrombosis. An indwelling urinary catheter should be inserted in 

patients with peritonitis, all others should be encouraged to void before surgery.  

  ANAESTHESIA
73
: 

  A fasting time of 4 hours is preferred. After premedication, the patient is 

transferred to the operating theatre where general anaesthesia is induced, spinal 

anaesthesia can also be used.  

  OPERATION:  

  Position of patient:  

  The patient is placed in the supine position. Calf compressors or muscle 

stimulators, if available, are used in adults and an adhesive diathermy pad 

applied to thigh.  
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  Examination under anaesthesia:  

  With the patient under effect of anaesthesia, the abdomen should be 

carefully and systematically palpated once more.  

  INCISION:  

  CONVENTIONAL APPENDICECTOMY:  

  There are a number of choices for an incision, each of which has their 

own advantages and disadvantages. The incision should be the one that gives 

sufficient exposure, permits the needed exposure with the least amount of tissue 

injury, and allows easy extension, should it become necessary.  

 

  McBurney’s incision (Grid iron incision): 

  If the diagnosis of appendicular inflammation ismade confidently, the 

most commonly used incision is the GRID IRON / McBURNEY’S incision. 

(Grid iron: it is a frame of crossed beams used to support a ship while repairing).  

  This incision, first described by McArthur, is made at right angles to right 

spinoumblical line, with its center at the McBurney’s point. The aponurosis of 

external oblique is incised along the line of its  
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                              Fig-12: INCISIONS FOR APPENDICECTOMY 
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fibers for the length of incision. The internal oblique and transverses abdominis 

fibres are split opened. With retraction peritoneum cut openedwhen exposure is 

inadequate, we can convert the Gridiron to a Rutherford Morrison incision by 

cutting the muscles along the line of incision.  

  LANZ INCISION:  

  Recently a transversely made skin crease incision has been used, as the 

exposure is more and extension, if needed, is easy. This incision, proportionate 

in length to the size and built of the person, is made approximately 2 cm below 

the level of umbilicus with its centre in the midclavicular line. Muscles are split 

in the direction of its fibers.  

PROCEDURE
74,75

: 

  If taeniae coli is immediately visible, it may be traced by index finger to 

the inferior pole of caecum. The appendix may be immediately palpable and lie 

free, or it may lie behind the terminal ileum, pass down the pelvis, or more 

commonly pass superiorly behind the caecum.  

  The appendix may be idenfied at the base of caecum. Adhesions, if 

present are carefully released. Appendix is then hooked and delivered into the 
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wound. Babcock or Lane’s forceps is used to hold the appendix without 

damaging it. 

              An artery forceps is used to clamp the mesoappendix, which is then 

ligated and divided. If the mesoappendix is broad, double or triple clamping can 

be done. Now the freed appendix, will be crushed near its base with an artery 

forceps, which is then reapplied proximal to the crushed part. Base is ligated 

with 2-0 absorbable or non-absorbable suture material close to caecum. The 

appendix is then cut between the clamp and the ligature. A purse string suture 

using 2-0 or 3-0 absorbable material may  be inserted into caecum about 1.25 

cm from the base and the base is invaginated. This suture must  pass through the 

muscle coat.  

    

  RETROGRADE APPENDICECTOMY
16
: 

  When the organ is retrocaecal and adhesions present, the base can be 

divided first between clamps. Mesoappendix is then ligated, the stump secured 

and invaginated. Gentle traction of caecum will help the surgeon to deliver the 

remnant of the appendix, which is then removed retrogradely.  
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                         Fig-13: APPENDIX WITH MESOAPPENDIX 
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          WOUND CLOSURE:  

  After removal of the appendix, each fascial layer is closed with 2/0 vicryl. 

Skin is closed using non absorbable sutures.  

  LAPARASCOPIC APPENDICECTOMY
75,76,77,78

: 

  Pneumoperitoneum can be created by either closed technique or open 

technique using veress needle. Ports are placed according to surgeon’s 

convenience and expected difficulty.  

  A head down and right up tilting of the table assists delivering the small 

bowel loops from pelvic cavity. The appendix is then identified in the 

conventional manner. By holding up the appendix, the mesoappendix is 

displayed. Mesoappendix is either coagulated using diathermy or ligated.

 The freed appendix, now can be ligated at the base with an endoloop 

ligature, divided, removed via one of the 10mm ports. Linea alba at the 

umbilical port is closed with absorbable or nonabsorbable material. Skin 

incisions closed with either subcuticular or simple sutures.  

  Advantages:  

  1. Less postoperative pain.  

  2. Return to daily activities earlier than open surgery. 
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COMPLICATIONS OF APPENDICECTOMY:  

  Early complications:  

  1. Paralytic ileus  

  2. Sepsis – local wound abscess, pelvic abscess.  

  3. Rupture of the stump or caecal wall.  

  4. Haemorrhage: At any time during the first 72 hours after surgery means 

either leakage from the stump or a slipped arterial ligature.  

  Late complications
79
: 

  1. Intestinal obstruction due to local adhesive bands.  

  2. Incisional hernia  
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Fig-14:POSITIONS OF SURGEON AND ASSISTANTS IN 

LAPAROSCOPIC  APPENDICECTOMY 
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Fig-15:PORT POSITIONS IN LAP APPENDICECTOMY 

 

Fig-16:LAP APPENDICECTOMY IN PROGRESS 
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Fig-17:CAUTERISATION OF MESOAPPENDIX 

 

 

Fig-18:APPENDECTOMY AFTER LIGATING BASE 
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       Aims and objectives  
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                                    AIM OF THE STUDY 

                To evaluate the diagnostic validity of RIPASA SCORE in our local 

population and to compare it with Alvarado score in the diagnosis of Acute 

appendicitis.  

                                         OBJECTIVES 

• To evaluate the sensitivity, specificity, PPV, NPV of RIPASA score in 

diagnosing acute appendicitis 

• To correlate the diagnosis with intraoperative findings and 

histopathology 

• To compare the diagnostic validity of RIPASA score with that of 

Alvarado score 
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      Materials and methods 
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                        MATERIALS AND METHODS 

      Study population for this study was obtained from patients admitted to 

Stanley Medical College Hospital from January 2014 to July 2014. This study 

was conducted in 100 consecutive patients who underwent emergency 

appendicectomy in our unit who satisfied the inclusion and exclusion criteria. 

All the studied cases were subjected to clinical examination using symptoms, 

signs and lab investigations, and details were documented in the proforma. 

USG abdomen is done if required. 

INCLUSION CRITERIA  

• Patients of all age groups presenting with RIF pain and suspicion of 

acute appendicitis.  

   

 EXCLUSION CRITERIA  

• patients presenting with non RIF pain  

• patients admitted for other complaints and subsequently developing 

RIF pain during hospital stay  

• patients referred from other hospitals with imaging studies and other 

investigations 
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• H/o trauma 

• proven malignancy 

• patients who absconded before full evaluation 

Mode of selection of cases, sampling design and method of analysis:  

                    This prospective study was conducted in a group of 100 patients 

who got admitted in Department of General Surgery during the study period 

with symptoms and signs suggestive of appendicitis satisfying the criteria and 

underwent emergency appendicectomy. The cases are analyzed using the mean 

value, the S.D, t-test and proportion test. It will be compared with 5% and 1% 

level of significances for corresponding degrees of freedom. Sensitivity and 

specificity (formula mentioned below) was calculated for each objective. 

Statistical methods are described below. 

DATA COLLECTION METHOD:  

• Interview , clinical examination and relevant investigation. 

METHOD OF STUDY: 

• All patients who present at the emergency surgical ward of Stanley 

Medical college and Hospital with clinical suspicion of acute appendicitis 

during the study period will be screened. 
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• The investigator will apply the inclusion & exclusion criteria. Those 

meeting the study criteria will be invited to take part in the study and 

those who give consent will be recruited 

• Relevant sociodemographic and clinical details will be collected. All 

subjects will be evaluated as per the study protocol. 

•  Upon admission, both the RIPASA and Alvarado scores will be 

performed by completion of the score sheets as shown below.  

• Scoring was performed at every review or at the next morning rounds 

until a decision was made for either appendicectomy or continued 

conservative treatment.  

• At discharge, all completed forms will be removed from the patient’s case 

sheet and kept in a separate study folder.  

• Data regarding patient’s admission and discharge dates, date of 

appendicectomy, if performed, postoperative complications and 

radiological investigations used, if any, will be recorded in the score 

sheet.  

• Histological confirmations of all appendicular specimens obtained from 

the emergency appendicectomy will be collected. 
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• Neither of the scoring will play no role in planning the management. The 

diagnosis of appendicular inflammation and plan of management will be 

made by the surgical team only. 

•  The scores will subsequently be correlated with clinical, operative and 

histopathological findings.  

 

 After ruling out other differential diagnoses and concluding 

preoperatively as appendicitis, treatment was planned. Pre operative preparation 

consisting of bed rest, fluids parenterally, nil by mouth, preoperative dose of 

antibiotics taken care. On the basis of clinical impression after examination, 

decision to operate was taken by the surgeon.  

             Acute appendicitis cases were treated with emergency surgery. 

Anaesthesia was either general or spinal anaesthesia. In Open appendicectomies, 

abdomen was opened either by Grid iron incision or Lanz incision or 

occasionally by right paramedian incision. In Laparascopic appendicectomies, 

ports were inserted after creating pneumoperitoneum. Appendicectomy was 

done. In some cases of open appendicectomies stump was ligated and 

invaginated by purse string sutures. In some others, stump was ligated alone.  
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           The per operative findings were noted with particular importance to 

features of inflammation of appendix. The final diagnosis of acute appendicitis 

was confirmed by histopathology report. The appendicular specimen was sent to 

pathology department in Stanley Medical college and hospital, Chennai for 

histopathological study by pathologists. After processing, the sections of the 

specimen were stained with Hameotoxylin and eosin stain, followed by 

microscopic examination.  

  Post operatively, patients were managed as follows :  

  1. Parenteral antibiotics as and when necessary.  

  2. Intravenous fluids given as maintenance.  

  3. Parenteral nutrition until bowel activity returned.  

  4. Analgesics.  

  5. Monitoring of temperature, pulse, blood pressure and respiration 

carried out at regular intervals.  

  Stitches were removed on the 10th post operative day. On discharge 

patients were advised to come for regular follow up.  
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Statistical methods applied for the study:  

  Following statistical methods were employed in the present study  

• Descriptive statistics  

• Chi-square test  

• Cross-tabs analysis  

• Independent samples ‘t’ test  

• Sensitivity and Specificity calculation  

 

  Descriptive statistics  

  This helps by providing summary of the information regarding the 

distribution, variability, and central tendency of a particular variable. This 

procedure displays univariate summary of statistics for multiple variables in a 

single table & helps in calculating standardized values.  

   

  Chi-square test  

  This test tabulates a variable into different categories and computes a chi-

square statistic. This goodness of fit test compares the observed and predicted 
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frequencies in every category to test either all categories contain the same 

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

values.  

   

  Cross-tabs procedure  

  The Cross-tabs procedure forms two-way and multiway tables and 

provides a variety of tests and measures of association for two-way tables. 

Structure of the table and ordering of the categories help to determine which test 

or measure to be used.  

  Cross-tabs statistics and measures of association are calculated only for 

two-way tables. If one specifies a column, row, and layer factor (control 

variable), this forms one panel of associated statistics and measures for every 

value of the layer factor. 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 another.  
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           Independent student ‘t’ test  

  The Independent Student ‘t’ Test compares means for 2 groups of cases. 

For this test, the subjects should be assigned to two groups randomly, so that any 

difference in response is due to the procedure(or lack of procedure) and not due 

to other factors. It  is not the case if one compares average income for men and 

women. A person can’t be  randomly assigned to be a man or woman. In these 

conditions, we must ensure that differences in other variables are not causing a 

significant difference in means. Differences in average earning can be affected 

by factors like education also and not only by sex.  

  Sensitivity and Specificity Calculation:  

  Sensitivity =( true positive / true positive + false negative ) x 100  

  Specificity =(true negative / true negative + false positive ) x 100  

  Positive predictive value=(true positive/true positive + false positive)x100  

  Negativepredictivevalue=(true negative/true negative+false negative)x100 
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     Observation and Results 
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Analysis of demographic variables: 

Table-1: distribution of sample by age 

   

Operative finding 

Total Normal Appendicitis 

Age in years 10-20 Count 7 45 52 

% within Age 
in years 

13.5% 86.5% 100.0% 

% within 
Operative 
finding 

35.0% 56.3% 52.0% 

21-30 Count 11 17 28 

% within Age 
in years 

39.3% 60.7% 100.0% 

% within 
Operative 
finding 

55.0% 21.3% 28.0% 

31-40 Count 2 13 15 

% within Age 
in years 

13.3% 86.7% 100.0% 

% within 
Operative 
finding 

10.0% 16.3% 15.0% 

41-50 Count 0 3 3 

% within Age 
in years 

.0% 100.0% 100.0% 

% within 
Operative 
finding 

.0% 3.8% 3.0% 

51-60 Count 0 2 2 

% within Age 
in years 

.0% 100.0% 100.0% 

% within 
Operative 
finding 

.0% 2.5% 2.0% 

Total Count 20 80 100 

% within Age 
in years 

20.0% 80.0% 100.0% 

% within 
Operative 
finding 

100.0% 100.0% 100.0% 

 

           In this study carried out, according to the age as represented by the above 

table, there was more number of patients aged less than 30yrs, are affected by 

appendicular inflammation, constituting about 77.6%. The remaining patients 
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are from more than 30yrs age group. The above mentioned table is shown in bar 

diagram as below 

 

Graph-1: number of cases according to age  
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Table-2: distribution of sample by sex 

Sex  Count  Percentage  

Men 49 49.0 

Women 51 51.0 

Total 100 100.0 

  

        In this study, according to table 2, incidence of appendicitis is almost equal 

in both male and female patients. Males constituted 49% and females constituted 

51%. 

      The above mentioned table is shown as below  

Graph-2: number of cases according to sex  
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Table-3: association between RIPASA score and appendicitis 

   

Operative finding 

Total Normal 

Appendicit

is 

RIPASA 

score 

< 7.5 Count 16 2 18 

% within 

RIPASA 

score 

88.9% 11.1% 100.0% 

% within 

Operative 

finding 

80.0% 2.5% 18.0% 

>= 7.5 Count 4 78 82 

% within 

RIPASA 

score 

4.9% 95.1% 100.0% 

% within 

Operative 

finding 

20.0% 97.5% 82.0% 

Total Count 20 80 100 

         Chi-square value = 65.108, P = .000 (highly significant) 

     As shown in the table, by using RIPASA score, we were able to categorise 78 

out of 80 patients with appendicitis in the high proability group, which means 

the sensitivity of 97.5%. Also we were able to categorise 16 out of 18 patients 

without appendicitis in the low probability group, that is specificity of 80%. The 

number of false positives is 4, which is 4.9% and number of false negatives is 2, 

that is 11.1%. 

 

 



~ 103 ~ 

 

 

 

 

      Graph-3: distribution of cases according to RIPASA score 
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Table-4: association between Alvarado score and appendicitis 

   

Operative finding 

Total Normal Appendicitis 

ALVARADO 
score 

< 7 Count 15 17 32 

% within 
ALVARADO 
score 

46.9% 53.1% 100.0% 

% within 
Operative 
finding 

75.0% 21.3% 32.0% 

>= 7 Count 5 63 68 

% within 
ALVARADO 
score 

7.4% 92.6% 100.0% 

% within 
Operative 
finding 

25.0% 78.8% 68.0% 

Total Count 20 80 100 

           Chi-square value = 21.243, P = .000 (highly significant) 

 

             As shown in the table, by using Alvarado score, we were able to 

categorise 63 out of 80 patients with appendicitis in the high proability group, 

which means the sensitivity of 78.8%. Also we were able to categorise 15 out of 

18 patients without appendicitis in the low probability group, that is specificity 

of 75%. The number of false positives is 5, that is 7.4% and number of false 

negatives is 17, that is 53.1%, which in turn contributes to low sensitivity. 
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    Graph-5: distribution of cases according to Alvarado score 
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Graph-6: analysis of Alvarado score 
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             Table-5: comparision of RIPASA and Alvarado score
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                  Graph-7: comparing sensitivity and specificity
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5: comparision of RIPASA and Alvarado score
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               Table-6: comparision of RIPASA and Alvarado score
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                     Graph-8: comparing PPV and NPV
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comparision of RIPASA and Alvarado score

PPV NPV 

95.1% 88.9% 

92.6% 46.9% 

8: comparing PPV and NPV 
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             At the end of the study, the above mentioned values of specificity 

sensitivity, positive predictive value and negative predictive value for each of 

the scoring system were derived. When comparing these two scoring systems, 

RIPASA score has high sensitivity (97.5%) than Alvarado score (78.8%) and  

specificity (80% for RIPASA and 75% for Alvarado score). 

            Positive predictive value for RIPASA score is 95% and Alvarado score 

is 92.6%. Negative predictive value for RIPASA score is 88.9% and Alvarado 

score is 46.9%, which means we can’t rule out acute appendicitis on the basis of 

low Alvarado score. 

 

 

 

 

 

 



~ 111 ~ 

 

 

 

 

 

 

            Discussion  
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Discussion: 

        This study involved 100 patients who underwent appendicectomy in 

Stanley medical college and Hospital, Chennai in a period of six months.  

        At the end of the study, it was found that age group of patients mostly 

affected by acute appendicitis was from 10 to 30 years of age. This age group 

consisted 77.6% of the total number of patients. The incidence appendicitis 

decreses after the age of 30 years. There are only two cases in 51 to 60 yr age 

group with one patient presenting with early mass formation.  

         Regarding distribution of patients by sex, number of male and female 

patients is almost equal in our study. Number of male patients is 49 and number 

of female patients is 51. 

         Both RIPASA and Alvarado scores are calculated for each patients and 

documented. Histopathology reports are collected and attached to the file. At the 

time of discharge, these documents were removed from the case sheet and 

analysis done. Each score was correlated with intra operative finding and 

histopathology finding separately. Results for both scores were compared with 

each other. 
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          RIPASA score was found to have sensitivity of 97.5% and specificity of 

80%. Positive predictive value was 95.1% and negative predictive value was 

88.9%. Expected negative appendicectomy rate was 4.82% while observed 

negative appendicectomy rate was 20%. These findings agreed with that of a 

prospective study conducted by Chong CF et al, in RIPAS hospital, Brunei 

between November 2008 to June 2009.  

         Alvarado score was found to have sensitivity of 78.8% and specificity of 

75%. Positive predictive value was 92.6% and negative predictive value was 

46.9%. Expected negative appendicectomy rate was 7.35%. While these 

findings  represent higher sensitivity and positive predictive value than the 

above mentioned study, it also has significantly lower specificity and negative 

predictive value.  

       On analysis with chi-square test, both scores are significant at level 1 

(P=.000). But RIPASA score has higher sensitivity, specificity, PPV and NPV 

when compared to Alvarado score. 

      So, the RIPASA scoring system at the threshold value of 7.5 appears to be a 

better diagnostic scoring system than Alvarado scoring system in our local 

population. A significant reduction in the negative appendicectomy rate also 

predicted. 
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Summary: 

              This study was conducted from January 2014 to June 2014, for a period 

of 6 months in Stanley Medical College and Hospital, Chennai. The aim of the 

study is to evaluate the diagnostic validity of RIPASA score – a new scoring 

system for diagnosis of acute appendicitis – in our local population and compare 

it with that of Alvarado score. The study was conducted in a group of 100 

patients who underwent appendicectomy in the Department of General surgery, 

Stanley Medical College and Hospital after satisfying inclusion and exclusion 

criteria. The study involved applying of both RIPASA and Alvarado score in all 

100 patients. Findings were correlated with that of intra operative and HPE 

findings. 

            Appendicitis is a common disease found predominantly in younger age 

group patients. Appendicitis more commonly found in 2
nd
 decade followed by 

3
rd
 decade. In our study both males and females are almost equally affected. 

           RIPASA scoring system used preoperatively to detect appendicitis, 

showed association of 97.5% with cases of histopathologically proven cases of 

acute appendicitis. RIPASA score showed sensitivity of 97.5%, specificity of 

80%, positive predictive value of 95.1% and negative predictive value of 88.9%. 
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Alvarado score showed sensitivity of 78.8%, specificity of 75%, positive 

predictive value of 92.6% and negative predictive value of 46.9%.  

            These findings suggest RIPASA score as a better diagnostic scoring 

system when compared to Alvarado score in our local population.  

            In addition there is significant reduction in the number of negative 

appendicectomies is predicted, which will lead to less morbidity to the patient 

and also help in reducing unnecessary expenditure of health resources in a 

country where there is limited resources like our country. 
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           Conclusion  
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Conclusion: 

� In this study there was a preponderance of patients aged less than 30 

years, affected by appendicitis, constituting about 78%. The ret 22% 

consisted patients aged more than 30 years. 

� In this study, incidence is almost equal in both male and female patients. 

� The minimum age of presentation is 10 years and maximum age at 

presentation is 60 years.  

� In this study, out of 100 patients who underwent appendicectomy, 80 

patients were confirmed to have appendicitis by histopathology 

examination. Thus negative appendicectomy rate was 20%. 

� Out of 80 cases of histopathologically confirmed appendicitis, RIPASA 

score identified 78 cases. On the other hand, when RIPASA score 

suggested unlikely to be appendicitis in 18 cases,  histopathology turned 

out to be negative in 16 cases. Thus it has detected appendicitis in 97.5% 

of cases and only minimum number of cases have been missed. 

� Out of 80 cases of histopathologically confirmed appendicitis, Alvarado 

score identified only 63 cases, whereas Alvarado score suggested unlikely 

to be appendicitis in 32 cases, histopathology turned out to be negative in 
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only 15 cases. Thus more number of cases have been missed by using this 

scoring system. 

� By comparision, RIPASA score is a better diagnostic scoring system 

when compared to Alvarado score in our local population.  

� There is significant reduction in the number of negative appendicectomies 

is predicted, which will lead to less morbidity to the patient and also help 

in reducing unnecessary expenditure of health resources. 
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RIPASA SCORE 

         Score 

Patient’s demographic  

• Male 1.0 

• Female 0.5 

• Age <40 yrs 1.0 

• Age ≥40 yrs 0.5 

Symptoms   

• RIF pain 0.5 

• Pain migration to RIF 0.5 

• Anorexia  1.0 

• Nausea & vomiting 1.0 

• Duration of symptoms <48 hrs 1.0 

• Duration of symptoms >48 hrs 0.5 

Signs   

• RIF tenderness 1.0 

• Guarding  2.0 

• Rebound tenderness 1.0 

• Rovsing’s sign 2.0 

• Fever >37◦c, <39◦c 1.0 

Investigations   

• Raised WCC 1.0 

• Negative urine analysis 1.0 

                Total   

* Guidelines for management according to total score: 

<5 = Probability of acute appendicitis is unlikely, observe patient and repeat score 

after 1-2 hrs, if reducing score, discharge. If increasing score, treat according to score 

level. 

5-7.0 = Low probability of acute appendicitis, observe and repeat scoring after a 1-2 

hrs or perform abdominal ultrasound investigations to rule out acute appendicitis. 

Patients may need admission for observations. 

7.5-11.0 = Probability of acute appendicitis high, admit the patient and repeat score 

in 1-2 

hours time. If remain high, prepare patients for appendicectomy procedure. In 

female patients, suggest perform abdominal ultrasound investigations to rule out 

gynaecological causes of RIF pain. 

>12 = Definite acute appendicitis, plan for admission and appendicectomy. 



~ 133 ~ 

 

 

ALVARADO SCORE 

 Score 

Symptoms   

• Pain migtation to RIF 1 

• Anorexia 1 

• Nausea & vomiting 1 

Signs  

• RIF tenderness 2 

• Rebound tenderness 1 

• Fever 1 

Investigations   

• Raised WCC 2 

• Shift of WCC to left 1 

Total  

 

* Guidelines for management according to total score: 

9 to 10 = definite acute appendicitis 

 7 to 8 = high likelihood of appendicitis  

5 to 6 = compatible with, but not diagnostic of appendicitis. 

0 to 4 =extremely unlikely (but not impossible) to have appendicitis. 

 

 

 

 

 



~ 134 ~ 

 

                                       PROFORMA 

 

PATIENT INFORMATION 

 

NAME:                                      IP NO:                AGE/SEX: 

 

 DOA:                                                                          DOD: 

 

ADDRESS:                                       MOBILE/PHONE NO:  

 

CLINICAL HISTORY: 

 

PAIN ABDOMEN 

 

• Duration  

 

• Onset 

 

• Site & character 

 

• Migration to RIF 

 

• Radiation 

 

• Association to intake of food 

 

• Aggravating or relieving factor 

 

NAUSEA/VOMITING 

 

FEVER 

 

ANOREXIA 

 

LOOSE STOOLS 
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HEMATEMESIS / MELENA 

 

ABDOMINAL DISTENSION 

 

DECREASED URINE OUTPUT 

 

BURNING MICTURITION 

 

HEMATURIA / PYURIA 

 

WHITE DISCHARGE P/V 

 

 

PAST HISTORY 

• Previous episodes 

 

• Previous surgeries 

 

• Jaundice 

 

Diabetes 

 

Hypertension 

 

PERSONAL HISTORY 

 

Alcoholism 

 

Drug history 

 

Smoking history 

 

MENSTURAL HISTORY 

 

OBSTETRIC HISTORY 
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ASSOCIATED DISEASES 

 

GIT 

 

CVS 

 

RS 

 

RENAL                                                                            

 

IMMUNOCOMPROMISED 

PHYSICAL FINDINGS ON EXAMINATION 

 

BUILT/NOURISHMENT/HYDRATION: 

 

Pallor       Icterus       Cyanosis       Lymphadenopathy       edema 

 

Pulse:            /min                                                   Temp:   

 

BP:                 mm of Hg                                   Resp rate:        /min 

 

GCS: 

SYSTEMIC EXAMINATION 

 

CVS 

 

RS 

 

CNS 

 

P/A 

 

P/R 

PROVISIONAL DIAGNOSIS : 
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INVESTIGATIONS: 

Hb  

PCV  

Total count  

Differential count  

Sr creatinine  

Bl urea  

RBS  

Urine analysis  

  Sugar  

  Albumin   

  Deposits   

  Ph  

  Culture&sensitivity  

 

OTHER INVESTIGATIONS: 

abdomen x ray erect 

USG abdomen 

CT Abdomen 

 

 

RIPASA SCORE: 

ALVARADO SCORE: 

FINAL OUTCOME OF THE PATIENT: 
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RIPASA SCORING SHEET 

NAME:                                       AGE:                                I.P. NO: 

DOA:                                                                                  DOD: 

Date of assessment     

Time of assessment     

 Score Score Score Score 

Patient’s demographic     

• Male     

• Female     

• Age <40 yrs     

• Age ≥40 yrs     

Symptoms      

• RIF pain     

• Pain migration to RIF     

• Anorexia      

• Nausea & vomiting     

• Duration of symptoms <48 hrs     

• Duration of symptoms >48 hrs     

Signs      

• RIF tenderness     

• Guarding      

• Rebound tenderness     

• Rovsing’s sign     

• Fever >37◦c, <39◦c     

Investigations      

• Raised WCC     

• Negative urine analysis     

                Total      

Date of appendicectomy: 

Histology                          : 

Signature of surgeon confirming diagnosis: 

Name                                : 
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ALVARADO SCORING SHEET 

NAME:                                       AGE:                                I.P. NO: 

DOA:                                                                                  DOD: 

Date of assessment     

Time of assessment     

 Score Score Score Score 

Symptoms      

• Pain migtation to RIF     

• Anorexia     

• Nausea & vomiting     

Signs     

• RIF tenderness     

• Rebound tenderness     

• Fever     

Investigations      

• Raised WCC     

• Shift of WCC to left     

Total     

 

Date of appendicectomy: 

Histology                          : 

Signature of surgeon confirming diagnosis: 

Name                                : 
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          Master chart 
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Name Age Sex IP no 

RIPASA 

score 

ALVARADO 

score 

Appendicectomy 

done/not  

Operative 

finding HPE finding 

yusuf 29y  male 1400068 12 8 yes appendicitis appendicitis 

ajith kumar 15y male 1400143 11 7 yes appendicitis appendicitis 

kannaiya 16y  male 1401174 12 9 yes appendicitis appendicitis 

venkatesan 45y  male 1401161 10 7 yes appendicitis appendicitis 

kannan 24y male 1403197 6.5 5 yes normal normal 

susila 35y female 1403230 9.5 7 yes appendicitis appendicitis 

ajay kumar 12y male 1403323 8.5 7 yes appendicitis appendicitis 

nagaraj 32y male 1403351 8 5 yes appendicitis appendicitis 

reshma 13y  female 1404437 8 8 yes appendicitis appendicitis 

surya 14y male 1404347 10 8 yes appendicitis appendicitis 

nasrin banu 19y female 1405697 6 4 yes normal normal 

daniel brownie 46y female 1405179 9.5 7 yes appendicitis appendicitis 

palani  25y male 1405843 5.5 4 yes normal normal 

divya 18y female 1406510 8 7 yes appendicitis appendicitis 

adhilakshmi 17y female 1406891 7.5 7 yes appendicitis appendicitis 

sanjay 16y  male 1406897 8 6 yes appendicitis appendicitis 

dilliprasath 18y male 1406961 7 5 yes appendicitis appendicitis 

manikandan 17y male 1406899 11 8 yes appendicitis appendicitis 

gayathri 18y female 8117 10 8 yes appendicitis appendicitis 

devi 35y female 8124 8.5 8 yes appendicitis appendicitis 

vennila 33y female 8180 6 5 yes normal normal 

indumathi 24y female 8295 9 7 yes appendicitis appendicitis 

zahir hussain 16y  male 9053 10 8 yes normal normal 

sumathy 38y female 9051 7.5 5 yes appendicitis appendicitis 

jothy 34y female 9144 8.5 7 yes appendicitis appendicitis 

vinoth 19y male 11002 5 4 yes normal normal 

chinnarasu 14y male 11007 8 7 yes appendicitis appendicitis 

santhi 16y  female 10917 10 8 yes appendicitis appendicitis 

divya 15y female 10857 10 8 yes appendicitis appendicitis 

jegatha 34y female 10962 10 8 yes appendicitis appendicitis 

dhanasekar 32y male 13669 9 6 yes appendicitis appendicitis 

mahammed yasin 25y male 13603 5.5 5 yes normal normal 

glory 30y female 13618 9.5 7 yes appendicitis appendicitis 

hemalatha 18y female 13645 11 9 yes appendicitis appendicitis 

nagaraj 33y male 15050 10 8 yes appendicitis appendicitis 

arul azhagan 27y male 15029 6 5 yes normal normal 

venkatesan 27y male 14974 10.5 6 yes appendicitis appendicitis 

sanjeevi 19y male 15044 10 7 yes appendicitis appendicitis 

kamaladevi 40y female 15033 8.5 7 yes appendicitis appendicitis 

roja 33y female 14966 8 7 yes appendicitis appendicitis 

sivagami 35y female 15104 7.5 7 yes appendicitis appendicitis 
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vishnu 20y male 16259 9 8 yes appendicitis appendicitis 

selvi 33y female 16268 9 5 yes appendicitis appendicitis 

eswari 24y female 16366 7 6 yes normal normal 

pramila 23y female 17825 7.5 8 yes appendicitis appendicitis 

pooja 15y female 17894 6.5 5 yes normal normal 

vignesh 15y male 19202 10 8 yes appendicitis appendicitis 

emaiyavathy 36y female 19161 6 7 yes appendicitis appendicitis 

sathish kumar 20y male 20582 11 5 yes appendicitis appendicitis 

arun kumar 16y  male 21983 11.5 9 yes appendicitis appendicitis 

hussain 24y male 20945 11 9 yes appendicitis appendicitis 

suryakumar 20y male 22065 9 7 yes appendicitis appendicitis 

balaji 22y male 22035 9.5 8 yes normal normal 

kottiswaran 26y male 22077 10 6 yes appendicitis appendicitis 

manjula 17y female 22114 8 7 yes appendicitis appendicitis 

maragatham 41y female 21957 8 9 yes appendicitis appendicitis 

jothy 30y female 22036 6.5 5 yes normal normal 

manjula 26y female 23368 7.5 8 yes appendicitis appendicitis 

velankanni 30y female 23255 8 8 yes appendicitis appendicitis 

madiya 22y female 23400 7.5 7 yes appendicitis appendicitis 

jamal 20y male 24942 9.5 8 yes appendicitis appendicitis 

dinesh 16y  male 24887 6 4 yes normal normal 

sindhu bharathi 18y female 24973 10 6 yes appendicitis appendicitis 

sarankumar 15y male 26645 12 9 yes appendicitis appendicitis 

thirunavukarasu 20y male 26612 8 9 yes appendicitis appendicitis 

ishwarya 15y female 26525 9.5 8 yes appendicitis appendicitis 

srimathi 20y female 26647 8.5 8 yes appendicitis appendicitis 

jayalakshmi 20y female 26766 5 5 yes normal normal 

surya 14y male 26555 11 5 yes appendicitis appendicitis 

naveen 20y male 28251 12 9 yes appendicitis appendicitis 

sigamani 22y male 28435 8.5 8 yes appendicitis appendicitis 

yasodha 60y female 28048 9 8 yes appendicitis appendicitis 

kala 30y female 28505 8.5 7 yes normal normal 

seenu 28y male 29889 11.5 8 yes appendicitis appendicitis 

sangeetha 18y female 29937 7.5 5 yes appendicitis appendicitis 

riyazudeen 10y male 29957 10 7 yes appendicitis appendicitis 

sarala 25y female 29897 5 4 yes normal normal 

yuvarani 18y female 29995 9.5 7 yes appendicitis appendicitis 

saranya 18y female 29840 8 6 yes appendicitis appendicitis 

mary 17y female 31232 6.5 6 yes normal normal 

maheswari 18y female 31195 10.5 8 yes appendicitis appendicitis 

neelavathy 23y female 31225 13 9 yes appendicitis appendicitis 

kothandaraman 25y male 31423 8.5 4 yes appendicitis appendicitis 
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sathish kumar 29y  male 31428 10 8 yes appendicitis appendicitis 

anandharaj 22y male 32776 5.5 5 yes normal normal 

narayanan 55y male 32913 9 7 yes appendicitis appendicitis 

saravanan 18y male 32957 7.5 6 yes appendicitis appendicitis 

helen 15y male 32785 11 8 yes appendicitis appendicitis 

nancy 

priyadharshiny 15y female 32785 8.5 7 yes appendicitis appendicitis 

sarala 28y female 34497 10.5 8 yes normal normall 

kannan 20y male 34299 12 8 yes appendicitis appendicitis 

devanathan 17y male 34475 9 7 yes appendicitis appendicitis 

moorthy 19y male 34371 7.5 5 yes appendicitis appendicitis 

jayaprakash 14y male 34311 10.5 9 yes appendicitis appendicitis 

priya 25y female 1435744 10 6 yes appendicitis appendicitis 

nisha 22y female 1435784 10 9 yes appendicitis appendicitis 

revathy 38y female 35818 7 7 yes normal normal 

anandh 20y male 37333 8.5 8 yes appendicitis appendicitis 

deepa 17y female 37407 11 9 yes appendicitis appendicitis 

yogapriya 20y female 37366 10 8 yes appendicitis appendicitis 

 

 


