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ABSTRACT 
 

Acute appendicitis is the commonest abdominal emergency. It is mainly a disease of teenagers and 

young adults affecting the most productive section of the population. So prolongation of morbidity 
due to negative laparotomy is unwanted and at the same time delay in diagnosis of acute appendicitis 

is apprehended. The present study was conducted on 75 histologically proved cases of acute 

appendicitis. Detailed clinical, morphological and histopathological features were studied. Abdominal 

pain was present in all patients and right iliac fossa was the usual site of abdominal pain. A significant 
number of cases reported a migration of pain to right iliac fossa from periumbilical region. Nausea 

and vomiting were other common symptoms. Tachycardia and pyrexia were more prominent in 

advanced appendicitis cases. Other important clinical features were related with types of appendicitis. 
Routine histopathology is vital for surgeons to assess their clinical diagnosis, which in the long run 

will consolidate the base of their clinical experience and enrich the understanding of the pathologies 

of the appendix as a whole and improve their clinical judgment. 
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INTRODUCTION 

Throughout the history of medical 

science, vermiform appendix has been a 

point of interest and dilemma. In Spite of 

the organ being considered vestigial 

functionally its importance lies in the fact 

that its pathological affection is one of the 

commonest causes of acute abdomen and 

young individuals are the most potential 

sufferers. 
[1]

 Acute appendicitis and 

recurrent acute appendicitis is the usual 

pathology. Closed loop obstruction of the 

appendiceal lumen is believed to be a major 

cause of appendicitis. 
[2]

 It contributes to 

bacterial overgrowth. Continued secretion 

of mucus leads to intraluminal distension 

and increased wall pressure. Subsequent 

impairment of lymphatic and venous 

drainage leads to ischaemia. The 

inflammatory reaction transforms the 

normal glistening serosa into a dull, 

granular, red membrane; this transformation 

signifies early acute appendicitis. 
[3]

 

Microscopical changes range from 

minimal focal inflammation to total necrosis 

of the appendiceal wall. In early cases, the 

appendix may appear normal externally or 

may merely show hyperemia. Catarrhal 

appendicitis is the stage of initial mucosal 

and submucosal inflammation. At a later 

stage a prominent neutrophilic exudate 

generates a fibrino-purulent reaction over 

the serosa known as phlegmonous 

appendicitis. As the inflammatory process 

worsens, there is abscess formation, 

hemorrhagic ulcerations and gangrenous 
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necrosis within the wall extending to the 

serosa, creating acute gangrenous 

appendicitis. 
[4] 

There is development of 

focal defects in the appendiceal wall with 

subsequent perforation, resulting in 

periappendiceal abscess and suppurative 

peritonitis. Subsequently omentum or small-

bowel loops adhere to it, forming a palpable 

appendicular lump. 
[5] 

 

Abdominal pain is the main 

symptom with which a patient presents. 
[6] 

The site, duration and degree of pain vary. 

First site of pain usually is periumbilical; it 

is steady and moderately severe with 

intermittent cramping. Migration of the pain 

is seen and the pain localizes to the right 

lower quadrant.
 [7] 

Nausea and vomiting is 

the second commonest symptom, though 

such symptoms are neither prominent nor 

prolonged.
 [8] 

Fever and tachycardia are 

useful indicator of severity and prognosis of 

the disease, as are more common in 

perforated cases.
 [9] 

 

Tenderness at right iliac fossa is 

most common and important sign from 

diagnostic point of view. 
[10] 

The Mc 

Burney's Point corresponds most commonly 

to the point of maximum tenderness. 
[11] 

Rebound tenderness is after slow graded 

pressure on the right iliac fossa when the 

hand is suddenly withdrawn the patient 

winces in pain. Rovsing's sign is pressure on 

left iliac fossa causes pain in right iliac 

fossa. Cope's psoas test is due to 

appendicitis causes inflammation of the 

right psoas major muscle thereby causing 

pain on hyperextension of the right hip joint. 

Cope's obturator test is pain on medial 

rotation of flexed thigh due to irritation of 

the obturator internus muscle. Dunphy's 

Sign is coughing may cause increased pain. 

Diffuse peritonitis may be associated with 

generalized abdominal rigidity. 
[12]

 

Early diagnosis appendicitis 

followed by prompt intervention can 

significantly reduce the mortality and 

morbidity. 
[13]

 So, early diagnosis has been 

the greatest challenge and even after several 

investigational modalities that modern 

science has armed us with; the diagnosis is 

based mainly on clinical symptoms and 

signs. Though radiological investigations 

have evidently supported clinical diagnosis, 

they are neither absolutely necessary nor 

feasible especially in a poor country like 

ours.
 [14, 15]

 The present work was intended 

to study the clinical signs and symptoms of 

acute appendicitis with reference to 

histopathological changes. 

 

MATERIALS AND METHODS 

This prospective study was 

conducted for a period of 1 year on 75 

histologically proved cases of acute 

appendicitis. The cases were consecutive 

and unselected. These patients presented 

with acute pain in the right lower quadrant 

of the abdomen. Most of them had fever, 

nausea and vomiting as associated 

symptoms. The history and clinical findings 

were noted. Subsequently these cases were 

clinically diagnosed as acute appendicitis. 

Obesity often obscures the typical signs and 

symptoms of acute appendicitis, hence these 

cases were excluded.
 [16]

 Specimens for 

macroscopic and histopathological study 

were collected from them while undergoing 

appendectomy. The diagnostic histological 

criterion of early acute appendicitis is 

controversial and has not been precisely 

defined.
 [17]

 As drainage of an exudate into 

the appendix from a focus of infection in a 

higher level of bowel or inflammation of 

any other periappendiceal structure may 

induce some neutrophilic infiltration in the 

mucosa, evidence of inflammation within 

the muscularis was considered criteria for 

diagnosis. Symptoms and clinical signs 

elicited in these patients were studied in 

comparison to the type of appendicitis. 

 

RESULTS  

The macroscopic appearances of the 

appendices were noted. Amongst the 75 

histologically proved acute appendicitis 

cases the morphological appearance of 

vermiform appendix was most commonly 

phlegmonous (48%). Catarrhal type (22%) 

was the second commonest type. Gangrene 

and perforation was noted in 12% and 
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9.33% cases respectively. 2 cases presented 

with appendicular lump on laparotomy 

though no lump was palpable per abdomen. 

In 4 cases the appendices appeared normal 

morphologically though on histology had 

neutrophilic infiltration of muscularis 

propria. 

Duration of abdominal pain is an important 

aspect which was considered and studied 

according to the morphological types. The 

duration of abdominal pain in right lower 

quadrant in histological proved acute 

appendicitis cases are shown in Table no. 1. 

 
Table no. 1: Duration of pain in right iliac fossa in cases of acute appendicitis 

Duration Normal 

looking 

Acute 

catarrhal 

Acute phlegmonous Acute 

gangrenous 

Acute 

Perforated 

Lump Total (75) 

< 12 hrs 02 03 01 00 00 00 6 (8%) 

12 to 24 hrs 02 10 14 01 00 00 27 (36%) 

24 to 48 hrs 00 04 17 05 02 00 28 (37.33%) 

48 to 72 hrs 00 00 03 02 04 00 9 (12%) 

72 hrs to 1 week 00 00 01 01 01 01 4 (5.33%) 

> 1 week 00 00 00 00 00 01 1 (1.33%) 

Total 04 17 36 09 07 02 75 (100%) 

 

The commonest symptom noted in cases of acute appendicitis was localized pain in right iliac 

fossa (90.67%) followed by nausea (76%), at the time of presentation. 100% patients suffered 

from abdominal pain. (Table no. 2) 

 
Table no. 2: Symptoms of acute appendicitis patients at presentation 

Symptoms Normal 

looking 

Acute 

catarrhal 

Acute 

phlegmonous 

Acute 

gangrenous 

Acute 

Perforated 

Lump Total (%) 

 

Abdominal 

pain 

 

Total 4 17 36 9 7 2 75 (100) 

Pain in right iliac 

fossa 

3 15 34 9 5 2 68 (90.67) 

Реriumbilical pain 1 2 2 0 0 0 5 (6.67) 

Generalized pain in 

the abdomen 

0 0 0 0 2 0 2 (2.67) 

Migration of pain from periumbilical 

region to right iliac fossa 

2 11 19 5 4 1 42 (56) 

Nausea 2 10 28 8 7 2 57 (76) 

Vomiting 1 6 12 5 4 1 29 (38.67) 

Fever 1 4 8 5 4 1 23 (30.67) 

Loss of appetite 3 12 27 6 5 1 54 (72) 

Constipation 1 3 4 1 2 1 12 (16) 

Diarrhoea 0 2 3 3 2 0 10 (13.33) 

Headache 1 4 5 2 2 0 14 (18.67) 

Dysuria 0 0 0 1 0 0 01 (1.33) 

 

Pulse rate of more than 100/min were recorded among patients with advanced appendicitis 

(gangrenous and perforated). Mean temperature of more than 100°F was noted in gangrenous 

and perforated cases. (Table no. 3) 
 

Table no. 3: Clinical signs in cases of acute appendicitis 

SIGNS Normal 

looking 

Acute 

catarrhal 

Acute 

phlegmonous 

Acute 

gangrenous 

Acute 

Perforated 

Lump 

 

Total 75 

(%) 

Pulse Mean) 86/min 90/min 88/min 105/min 116/min 84/min -- 

Temperature (Mean) 98.6°F 99.4°F 99.8°F 100.6°F 101.5°F 99.5°F -- 

Mc Burney's point tenderness 4 17 36 9 7 2 75 (100) 

Rebound Tenderness 1 9 20 8 7 0 45 (61.33) 

Rovsing's sign 2 8 12 7 6 0 35 (46.67) 

Cope's Psoas Test 0 6 9 3 2 0 20 (26.67) 

Cope's Obturator Test 0 2 4 2 1 0 9 (12) 

Cough Test 1 7 14 7 7 0 36 (48) 

Generalized abdominal rigidity 0 0 0 2 6 0 8 (10.67) 

 

DISCUSSION 

Generally acute appendicitis 

presents with the clinical presentation of 

pain around umbilicus, subsequently 

shifting to right iliac fossa accompanied by 

vomiting and by tachycardia, but its 
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presentation can be varied. Such clinical 

dilemma may cause delay in diagnosis 

resulting in complications like gangrene, 

appendicular abscess, perforation and 

peritonitis which significantly increase 

mortality, morbidity and cost of treatment. 

Overenthusiastic laparotomies again are 

undeserving because it's a burden on the 

patient's health and purse. 
[18]

 

Microscopical changes in acute 

appendicitis range from minimal focal 

inflammation to total necrosis of the 

appendiceal wall. The degree of 

abnormalities depends on the interval 

between onset of symptoms and operation. 
[19] 

The clinical diagnostic accuracy of acute 

appendicitis which can be confirmed by 

histopathological study is a very important 

aspect of medical science and it has been 

seen to vary greatly from institution to 

institution and also at different times in the 

same institution as it is dependant much on 

the expertise and experience of the clinician. 

In an age accustomed to early and accurate 

preoperative diagnosis acute appendicitis 

remains an enigmatic challenge and a 

reminder of the art of surgical diagnosis.
 [20]

 

In this study gangrenous and 

perforated cases were considered as 

advanced appendicitis and 21.33% cases 

had advanced acute appendicitis. At the 

time of presentation abdominal pain was 

seen in 100% of the patients. In 68 (90.67%) 

patients the site of pain was the right iliac 

fossa, in 5 patients the site was 

periumbilical, whereas generalized pain was 

seen is 2 patients. Both the cases presenting 

with generalized abdominal pain had 

perforated appendicitis. 42 (56%) patients 

had a periumbilical pain at the time of onset 

which then migrated to right iliac fossa. 

Nausea with or without vomiting was the 

second commonest symptom, seen in as 

many as 76% cases. Nearly half of these 

patients (38.67%) had vomiting 

accompanying nausea. These results though 

not entirely but closely resembled the result 

of Pieper et al. 
[21]

 In another study 

conducted in Nigeria previously the 

incidence of nausea and vomiting was 

significantly lower than the present study.
 

[22]
 

Mc Burney's point tenderness was 

the universally positive sign in cases of 

acute appendicitis. Average of pulse rates of 

patients who were having advanced 

appendicitis was more than 100/min, other 

patients of acute appendicitis had a lower 

average. Average temperature recorded in 

gangrenous and perforated cases were 

100.6° F and 101.5° F respectively. Other 

milder forms of the disease caused no to 

moderate degree to rise in temperature. 

Rebound tenderness was elicited in 61.33% 

of cases which was significantly higher than 

results of Pieper et al.
 [21]

 Rovsing's sign was 

elicited in 46.67% patients of acute 

appendicitis, closely corroborating with 

previous study in Nigeria.
 [22] 

Cope's Psoas 

test was positive in. 26.67% cases which 

was higher than previous studies.  

As gangrenous changes and 

particularly perforations are always dreaded 

by clinicians and surgeons so prediction of 

advanced disease from severity and duration 

of symptoms and signs has been a matter of 

interest. Abdominal pain has consistently 

been the commonest symptom, so duration 

of abdominal pain has commonly been used 

as a predictor along with other more 

important features like pulse rate, 

temperature and signs of peritonitis like 

generalized abdominal rigidity and rebound 

tenderness. Gangrenous varieties usually 

had a history of 1 to 2 days of pain abdomen 

whereas cases of perforations usually 

presented on the 3rd day. Only 8% cases 

presented within 12 hours of onset of pain 

and their appendices commonly appeared 

catarrhal or normal looking. The duration of 

pain of 17 cases of histologically normal 

appendices was noted and seen to be 

between 3 to 7 days in 6 out of 17 cases and 

in 2 cases the duration of pain was more 

than 1 week. So the average duration of pain 

in negative appendicectomies was definitely 

more than in cases of acute appendicitis 

proved histologically. The proximity of the 

appendix to the right ureter may give rise to 

urinary symptoms.
 [23]
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The approach to acute appendicitis is 

influenced by the desire to reduce the 

misdiagnosis rate to avoid unnecessary 

surgery on one hand and by attempt to 

operate at an early stage of the disease in 

order to reduce associated morbidity on the 

other. In our present study we have got a 

negative appendicectomy rate of 17.71% 

which was considerably high but within 

acceptable range. Whereas the perforation 

rate was as low as 9.33% and advanced 

appendicitis was seen in 21.33% cases. This 

explains the inclination of surgeons to 

reduce mortality and morbidity associated 

with advanced disease even at the expense 

of a considerable negative appendicectomy 

rate. 

Use of laboratory investigations, 

imaging modalities in cases with obscure 

and non-specific symptoms of longer 

duration and especially in females of 

reproductive age-group can considerably 

reduce the negative appendicectomy rate. 

Similarly, misdiagnosis is very common in 

children as they also present frequently with 

nonspecific symptoms. Leukocyte count and 

USG can be very useful to rule out 

appendicitis in such ambiguous cases.  
 

REFERENCES 
1. Irvin TT. Abdominal pain: a surgical audit 

of 1190 emergency admissions. British 

Journal of Surgery. 1989 Nov;76(11):1121-
5. 

2. Arnbjörnsson E, Bengmark S. Obstruction 

of the appendix lumen in relation to 
pathogenesis of acute appendicitis. Acta 

chirurgica scandinavica. 1983;149(8):789-

91. 

3. Carr NJ. The pathology of acute 
appendicitis. Annals of diagnostic 

pathology. 2000 Feb 1;4(1):46-58. 

4. Ishikawa H. Diagnosis and treatment of 
acute appendicitis. Japan Medical 

Association Journal. 2003 May;46(5):217-

21. 

5. Malik AA, Wani ML, Wani SN, Parray FQ. 
Evaluating conservative treatment for acute 

appendicitis with lump formation. Journal of 

emergencies, trauma, and shock. 2012 
Jan;5(1):33. 

6. Lewis FR, Holcroft JW, Boey J, Dunphy JE. 

Appendicitis: a critical review of diagnosis 
and treatment in 1,000 cases. Archives of 

Surgery. 1975 May 1;110(5):677-84. 

7. Alvarado A. A practical score for the early 

diagnosis of acute appendicitis. Annals of 
emergency medicine. 1986 May 

1;15(5):557-64. 

8. Longino LA, Holder TM, Gross RE. 
Appendicitis in childhood: a study of 1,358 

cases. Pediatrics. 1958 Aug 1;22(2):238-46. 

9. Humes DJ, Simpson J. Acute appendicitis. 
Bmj. 2006 Sep 7;333(7567):530-4. 

10. Alvarado A. Clinical Approach in the 

Diagnosis of Acute Appendicitis. In Current 

Issues in the Diagnostics and Treatment of 
Acute Appendicitis 2018 Jun 27. 

IntechOpen. 

11. Rastogi V, Singh D, Tekiner H, Ye F, 
Kirchenko N, Mazza JJ, Yale SH. 

Abdominal Physical Signs and Medical 

Eponyms: Physical Examination of 
Palpation Part 1, 1876–1907. Clinical 

Medicine & Research. 2018 Dec 1;16(3-

4):83-91. 

12. Idris SA, Shalayel MH, Awad YO, Idris 
TA, Ali AQ, Mohammed SA. The 

sensitivity and specificity of the 

conventional symptoms and signs in making 
a diagnosis of acute appendicitis. Sudan 

Journal of Medical Sciences. 2009;4(1). 

13. Cappendijk VC, Hazebroek FW. The impact 

of diagnostic delay on the course of acute 
appendicitis. Archives of disease in 

childhood. 2000 Jul 1;83(1):64-6. 

14. Hoffmann J, Rasmussen OØ. Aids in the 
diagnosis of acute appendicitis. British 

Journal of Surgery. 1989 Aug;76(8):774-9. 

15. Wong KK, Cheung TW, Tam PK. 
Diagnosing acute appendicitis: are we 

overusing radiologic investigations?. 

Journal of pediatric surgery. 2008 Dec 

1;43(12):2239-41. 
16. Sauvain MO, Tschirky S, Patak MA, 

Clavien PA, Hahnloser D, Muller MK. 

Acute appendicitis in overweight patients: 
the role of preoperative imaging. Patient 

safety in surgery. 2016 Dec;10(1):13. 

17. Mizumoto R, Cristaudo AT, Lai NK, 
Premaratne G, Hendahewa R. Dilemma of 

mucosal appendicitis: a clinico‐pathological 

entity? A retrospective cohort study. ANZ 

journal of surgery. 2018 Apr;88(4):E284-8. 
18. Fenyö G, Lindberg G, Blind P, Enochsson 

L, Oberg A. Diagnostic decision support in 



Tapas Ghosh et.al. Spectrum of Clinical Presentations in Different Variants of Acute Appendicitis 

 

                         International Journal of Research & Review (www.ijrrjournal.com)  369 
Vol.6; Issue: 5; May 2019 

suspected acute appendicitis: validation of a 

simplified scoring system. The European 
journal of surgery; Acta chirurgica. 1997 

Nov;163(11):831-8. 

19. Cappendijk VC, Hazebroek FW. The impact 

of diagnostic delay on the course of acute 
appendicitis. Archives of disease in 

childhood. 2000 Jul 1;83(1):64-6. 

20. Izbicki JR, Knoefel WT, Wilker DK, 
Mandelkow HK, Müller K, Siebeck M, 

Schweiberer L. Accurate diagnosis of acute 

appendicitis: a retrospective and prospective 
analysis of 686 patients. The European 

journal of surgery; Acta chirurgica. 1992 

Apr;158(4):227-31. 
21. Pieper R, Kager L, Näsman P. Acute 

appendicitis: a clinical study of 1018 cases 

of emergency appendectomy. Acta 

chirurgica scandinavica. 1982;148(1):51-62. 
22. Elechi EN. Acute appendicitis: a clinical 

pattern in Port Harcourt Nigeria. East 

African medical journal. 1989 May;66(5): 
328-32. 

23. Jones WG, Barie PS. Urological 

manifestations of acute appendicitis. The 
Journal of urology. 1988 Jun;139(6):1325-8. 

 

 

 

 

****** 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

How to cite this article: Ghosh
 
T, Dey

 
A, Konar S. Spectrum of clinical presentations in different 

variants of acute appendicitis. International Journal of Research and Review. 2019; 6(5):364-369. 

 


