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INTRODUCTION:
Life time risk of acute appendicitis is 8.6% for males and 6.7% for 

ifemales. Highest incidence being in second and third decade.  It is very 
common cause of acute abdomen.Acute Appendicitis as a pathology 
and appendicectomy as a treatment is quiet a underestimated situation. 
Acute appendicitis can have mild to severe presentation and 
complications. At times it can be life threatening and cause of high 
morbidity and mortality if not detected and treated on time.

Appendicitis inammatory response score is most recent clinical 
scoring system in diagnosis of appendicitis. 

Study of different spectrum of complications of acute appendicitisby 
using appendicitis inammatory response score will help to nd out 
early sign of complications, planning emergency treatment for better 
outcome. Individual factors may be weak discriminators but in 
conjunction, they have a high predictive value Patients have various 
complications during the course of disease like abscess, appendicular 

iilump   gangrene of appendix, perforation and peritonitis- localised or 
generalised, sepsis, adhesions, small bowel obstruction, cecal 

iii gangrene, faecal stula and muocele of appendix. These complications 
need to be evaluated, diagnosed preoperatively, intraoperatively 
during the course of disease by various methods and techniques. 

AIM:
The aim is to study the spectrum of complications of acute appendicitis 
by using appendicitis inammatory response score.

OBJECTIVES:-
1. To assess the different complications such as appendicular 

abscess, appendicular lump, appendicular perforation, peritonitis 
and septicaemia with regard to appendicitis inammatory 
response score.

2. To correlate clinical diagnosis of complications with 
investigations modality.

3. To formulate the plan for early detection of complication and its 
management for best outcome.

MATERIALS AND METHODS:-
●     STUDY AREA: Bharati hospital and research centre
●     STUDY POPULATION: 100 Patients presenting with right iliac 

fossa pain with other signs and symptoms suggestive of acute 
appendicitis and admitted in Bharati Hospital and research centre, 
Pune from august 2018 to July 2020 will be included in the study.

● STUDY DESIGN: Prospective observational study
● PERIOD OF STUDY: 24 months

INCLUSION CRITERIA:-  
Patient presenting with Right iliac fossa pain, vomiting and fever 
diagnosed as acute appendicitis.

EXCLUSION CRITERIA
Patient of chronic appendicitis.
Appendicular tumour.
Age < 18 years old

OBSERVATION AND RESULT:
In this study, out of hundred study population, 47 % (47 out of 100)  are 
males and 53 % (53 out of 100) are females.

Majority of patients were in age group of 18 to 35 years. Incidence of 
the disease is very less in age groups of 55 to 75 as seen in this study.

Table - 1

Table -3

Patients who presented with complaints, were evaluated and 64 %( 64 
out of 100) were found to have vomiting and 36 % (36 out of 100) were 
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      Age group     Number of cases
       18 to 25           42
       25 to 35           29
       35 to 45             9
       45 to 55           13
      55 to 65             3
      65 to 75             3

Light Medium Strong
Perforation 0 20 18
Abscess 0 12 0
Lump 21 25 0
Peritonitis 0 2 1
Septicaemia 0 0 1
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not found to have vomiting.

Table - 2

All the patients presented to emergency department, presented with 
pain in right lower abdomen.In patients who were diagnosed with 
perforation, 20 (20 out of 100) were found to have medium response 
and 18% (18 out of 100) were found to have strong response. In 
patients diagnosed to have abscess, 12 were found to have medium 
response. In patients diagnosed to have lump, 21%( 21 out of 100)  
were found to have light response and 25 were found to have medium 
response. In patients diagnosed with peritonitis, 2 had medium 
response and 1 strong response.

In patients who presented to emergency department, 43% (43 out of 
100) had fever and 55 % (55 out of 100) did not have fever.

Out of total patients studied, 82 % (82 out of 100) were found were 
found to have neutrophil count between 70-84% and 18 %( 18 of 
100)were found to have count more than 85%.All the patients who had 
neutrophil count more than 85% were found to have counts more than 
15,000.

C reactive protein is measured is all the patients on admission. C 
reactive protein is more than 50 g/dl in most of the cases of perforation, 
peritonitis, septicaemia and in some cases of lump and abscess. This 
shows there is overlap of high levels of c reactive protein indicating 
active infection in cases of appendicular lump and abscess. High levels 
of c reactive protein are seen in most cases of perforation, septicaemia 
and peritonitis.

Table -4

Patients were evaluated according to the AIRS scoring, and the 
patients are stratied according to their scores.

Table-5

Patients who satisfy the inclusion criteria, were scored initially and 
investigated. They were diagnosed to have complications during 
investigations, operative procedure with conrmation by 
histopathological diagnosis.

Out of 100 patients, 46 patients diagnosed to have lump. Patients with 
AIRS score between 5-8 were 44 and patients with score between 9-12 
were 2. Most of the patients were managed conservatively and were 
discharged. One of them presented with abscess formation and 
obstruction. Hence underwent emergency appendectomy by lower 
midline incision and right hemi colectomy respectively.

Among 100 patients, 37 were found to have perforation. Patients with 
AIRS score between 5-8 were about 10 and score above 9 were about 
27. All of the patients were operated and diagnosis was conrmed by 
histopathology.

Out of 100 patients, 13 patients diagnosed were diagnosed to have 
abscess. Patients with score between 5-8 were 8 and with score 
between 9-12 were 5. Out of 13 patients, 7 patients were also found to 
have perforation associated with abscess formation. All the 7 patients 
underwent appendectomy. Out of 7, 5 were found to have AIRS >9 and 
2 between score of 5-8.

DISCUSSION
Acute appendicitis is one of the common cause of patients presenting 

to emergency department with abdominal pain. Incidence of 
appendicitis is more in newly industrialized countries, compared to 

ivwestern countries where there has been decreasing trend . Incidence of 
appendicitis differs from region to region and differs in terms of sex, 

v viage, race, ethnicity, seasonal variations and diet modications  . 
viiFemales are more affected than males.

Lifetime risk of appendicitis is 8.6 % in males and 6.9 % in females. 
Yearly incidence of acute appendicitis is between 110 to 140 per 
100,000.Its highest incidence in patients 13 to 40 years of age. 
Incidence of non perforated appendix is most common in age group of 
18 to 30 years.viii

Patients present with wide variety of complications like perforation, 
abscess, peritonitis, gangrene and lump. Delayed presentation and 
diagnosis leads to increased morbidity and mortality. There is need for 
early diagnosis, intervention and treatment. Hence various scoring 
systems were proposed to understand the severity of the disease.

Acute appendicitis present with symptoms like anorexia, fever, 
nausea, vomiting and abdominal pain. On clinical examination, 
tachycardia, rebound tenderness with various signs were elicited 
which give idea about position of appendix and correlation of clinical 
symptoms along with provisional diagnosis. Routine investigations 
like haemogram reveal TLC counts, which give idea about the 
inammatory status. TLC count more than 9400 has sensitivity of 76% 
and specicity of 65%.However low TLC  counts does not exclude 
perforation and impending sepsis. Hence inammatory markers, play 
an important role in the diagnosis of the disease. CRP and 
procalcitonin are important inammatory markers useful in 
diagnosing and excluding complications of appendicitis. CRP has 
positive predictive value of 48% and procalcitonin has positive 
predictive value of 73%.High value of CRP, is observed in cases with 
perforation. CRP also distinguishes between phlegmatous and 
perforated appendicitis. It reduces negative appendicectomy. Even 
though use of clinical acumen is vital, use of inammatory markers 
with high discriminatory power are very useful in diagnosing the stage 
of disease and intervention.

Demonstration of appendix measuring <5 mm in diameter excludes, 
diagnosis of acute appendicitis. Ultrasonography is an very useful 
radiological investigation and most commonly performed for 
diagnosis in acute appendicitis, because of feasibility and less cost. In a 
study conducted, of systemic review and meta analysis of studies, 
ultrasonography showed sensitivity of 91% and specicity of 97%. 
Positive predictive value and negative predictive value are 91% and 
94% respectively . Ultrasonography is useful rst diagnostic ix

investigation with an experienced radiologist.

CT abdomen pelvis is a better investigation but usually avoided 
because of higher exposure and more cost. CT scan does give 
advantage over  ultrasonography, in visualization of appendix and 
various complications including , inammation,  peri appendicular fat 
stranding, thickened mesoappendix, periappendiceal phlegmon, and 
free uid. Various contrast and non contrast studies showed 92% to 
97% sensitivity and 85% to 94% specicity. CT scan has lowered 
negative appendectomy to signicant extent. Another study by kollár 
etal, concluded that use of CT scan judicially is useful in diagnosis for 
patients belonging to medium category.x

Various clinical scoring systems were introduced, helping in 
diagnosis, intervention and treatment of acute appendicitis. First 
clinical scoring system introduced in 1984 was alvarado score for 
appendicitis and it later modied in 1994.Alvarado scoring was based 
on retrospective study of cases admitted and various factors were 
derived from the study. It included symptoms signs and biochemical 
investigations. Various other studies were also introduced like ohmann 
score , tzankis scoring system and ripasa scoring system.

AIRS scoring system was developed by Walters and team in 
2008.They have taken into consideration, history, clinical ndings, 
and results of laboratory tests. These parameters were recorded for 502 
patients who are admitted with suspicion of appendicitis to the 
hospitals in towns of Jonkoping and Eksjo between October 1992 and 
December 1993 and 249 patients admitted to the hospitals in Eksjo, 
Motala, and in Kalmar during a 3-month period in 1997 are included.

AIRS score was designed after collecting data from patients admitted 
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vomiting        present              absent
Number of patients           64%                36%

Complication  C -reactive protein 
<50g/dl

>50 g/dl

Perforation 4 34
Abscess 8 5
Lump 43 2
Peritonitis 0 3
Septicaemia 0 1

Score              AIRS 
0-4  LOW PROBABILITY, OUTPATIENT FOLLOW UP
5-8 INDETERMINATE GROUP, ACTIVE 

OBSERVATION OR   DIAGNOSTIC 
LAPROSCOPY.

9-12 HIGH PROBABILITY.SURGICAL EXPLORATION.
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for suspected appendicitis, prospectively. As compared to other 
scoring systems, in AIRS score, was formulated after studying the 
patients and deriving factors from the patients prospectively. Variables 
in various studies and those thought to have high discriminating power 
were used as variables and score was constructed. Patients are graded 
and 3 sets of patients are identied, the patients who can be discharged 
with an outpatient follow-up having high sensitivity for appendicitis, 
indeterminate group of patients who need additional diagnostic 
workup and observation. Third group with a high specicity for 
appendicitis who can be operated on without further examination.

Scoring system results showed that it could classify ,73% of  non 
appendicitis patients to the low-probability group and 67% of the 
patients with advanced appendicitis to high-probability group with 
high accuracy.  37% of the patients remained in the indeterminate 
group. This scoring system has high specicity and  classied 
advanced appendicitis to the high probability group. Because of higher 

xinegative predicative rate, patients without appendicitis are identied.  
The likely use of investigations is vastly reduced in cases of low 

xii xiiiprobable group.
 
AIRS scoring is an simple scoring system which is feasible in 
suspected appendicitis.  AIRS scoring system used inammatory xiv

markers with high discriminating power and avoided variables with 
low discrimination. Hence the ability to correctly classify appendicitis 
has largely been enhanced . This is an advantage of this scoring xv

system. It out powers Alvarado scoring system  in groups belonging xvi

to elderly, women and advanced appendicitis.  Study by risk xvii

stratication showed that AIRS scoring, reduces negative 
appendectomy . New inammatory markers likexviii   IL-6, chemokine 
ligand-8, chemokine C–C motif ligand -2, serum amyloid A , matrix 
metalloproteinase -9 and myeloperoxidase were used to compare 
existing predictors and found not to have higher discrimination 
ability.xix

In our study, 47%, are males and 53 % are females comparable with 
other studies, showing higher incidence in females. In our study, most 
of the patients it is, 71% are comprised of age group between18 to 35. 
This group compromises of all complications like perforation, abscess, 
lump formation and peritonitis. Remaining 29% are compromised of 
age group above 35 years and incidence of complications decreases 
with age.

Patients present to emergency department at various stages of 
appendicitis. Various factors play a role in the stage of disease like, 
onset of disease, presentation to hospital, dietery factors, infections- 
bacterial &viral, lymphadenopathy and general condition of the 
patient.

Out of 100 patients, 64 patients developed vomiting and 36 patients 
didn't have vomiting. Vomiting occurs because of peritoneal irritation, 
pain and increased intraluminal pressure. Pain in right lower quadrant 
was present in all the patients presenting to emergency (100 out of 
100). Pain is initially present in umbilical region and then localised to 
right lower abdomen. This occurs because of involvement of visceral 
afferent thoracic nerves at rst and becomes localized as peritoneum is 
inamed. Fever is present in about 43% of patients. It signies the 
active infection and inammation.

Rebound tenderness is elicited in all the hundred patients presenting to 
emergency department. We observed that, 38 out of 100 patients were 
diagnosed to have perforation, 28 patients had strong response and 10 
patients had medium response. All the 12 patients diagnosed to have 
abscess had medium response. In patients who were diagnosed to have 
lump, 21 had light response and 25 had medium response. All patients 
of peritonitis and septicaemia had strong response. From the 
information obtained we can infer that; local peritoneal irritation is 
more in cases of advanced appendicitis. Lump formation occurs to 
contain infection from spreading. Local peritoneal irritation is less in 
cases of lump formation.

Polymorphonuclear leucocytes > 85% and WBC count > 15,000 was 
seen in 18%(18 out of 100) patients and remaining 72% had 
polymorphonuclear leucocyte count between 70 to 85% and WBC 
count between 10,000 to 14,999.It signies the infection in all the 
patients at various stages in the patients presenting with complicated 
appendicitis.

C reactive protein is more than 50 g/dl in most of the cases of 

perforation, peritonitis, septicaemia and in some cases of lump and 
abscess. This shows there is overlap of high levels of c reactive protein 
indicating active infection in cases of appendicular lump and abscess. 
A study by Sheikh Muzamil Sha Et al showed that percentage of 
neutrophil count, WBC count and C reactive protein have specicity 
up to 88% and positive predictive value up to 98% in conjunction.  In a xx

study conducted by Mazhar H Raja ET al, C reactive protein more than 
50 g/dl is found in inammatory appendicitis and high levels of CRP, 
are found in perforated, gangrenous and necrotizing appendicitis.xxi

Out of 46 patients diagnosed to have lump, AIRS score between 5-8 
were 44 and patients with score between 9-12 were 2. Most of the 
patients were managed conservatively and were discharged. One of 
them presented with abscess formation and other intestinal 
obstruction. Hence underwent emergency appendectomy by lower 
midline incision and right hemi colectomy respectively. A study 
conducted by Malik AA Et al, Conservative management is the choice 

xxiiof management in cases with lump.  Most of patients recover with 
antibiotics and ochsner sherren regimen.

Among 100 patients, 37 were found to have perforation. Patients with 
AIRS score between 5-8 were about 10 and score above 9 were about 
27.All of the patients were operated and diagnosis was conrmed by 
histopathology. Out of 100 patients, 13 patients diagnosed were 
diagnosed to have abscess. Patients with score between 5-8 were 8 and  
with score between 9-12 were 5.Out of 13 patients, 7 patients were also 
found to have perforation associated with abscess formation. All the 7 
patients underwent appendectomy. Out of 7, 5 were found to have 
AIRS >9 and 2 between score of 5-8.

AIRS scoring system classied all the complications according to the 
severity of disease as per the above observation. This system helps in 
classifying patients who need out patient management to low 
probability group, observation or diagnostic laparoscopy for 
intermediate group and surgery in high probability group. In our study, 
advanced appendicitis like perforation, peritonitis and septicaemia 
were grouped in high probability and patients with abscess and lump 
who need conservative management. In our study, 75% of cases (31 
out of 41 cases) were correctly grouped under advanced appendicitis 
and 88% of cases (52 out of 59 cases) were correctly grouped under 
observational and conservative management.

Overall, AIRS scoring system is a simple, feasible cost-efcient 
scoring system useful in diagnosis, intervention and observation 
during hospital stay. It straties patients according to severity of 
disease. In our study it conrms that complications of appendicitis 
were also stratied and helps in the treatment of disease. Patients could 
be reassessed anytime during conservative management and decision 
can be taken anytime to perform surgery. Score > 9, indicates the need 
for surgery and active intervention. For cases which fall within 
intermediate group should be followed up with clinical examination, 
radiological investigations and expertise in eld for doing a 
conservative management or active intervention.

CONCLUSION:
AIRS scoring is a simple system useful for stratifying the patients 
presenting with complications of acute appendicitis. Patients with 
complications stratied under high probability group will undergo 
surgical intervention. Patients with complications stratied under 
intermediate group with resolution of symptoms and signs can undergo 
conservative management. Those patients without resolution may be 
observed, with clinical examination and radiological investigations 
and surgical exploration later.

REFERENCES
1. Humes DJ, Simpson J. Acute appendicitis. BMJ: British Medical Journal. 2006 Sep 

9;333(7567):530
2.  Pandey CP, Kesharwani RC, Chauhan CG, Pandey MK, Mittra P, Kumar P, Raza A. 

Management of appendicular lump: early exploration vs. conservative management. Int 
J Med Sci Public Health. 2013 Oct 1;2:1067-70

3. Dickson DR, Jennings WK. Mucocele of the appendix complicated by torsion and 
gangrene. California medicine. 1953 Oct;79(4):317.

4. Ferris M, Quan S, Kaplan BS, Molodecky N, Ball CG, Chernoff GW, Bhala N, Ghosh S, 
Dixon E, Ng S, Kaplan GG. The global incidence of appendicitis: a systematic review of 
population-based studies. Annals of surgery. 2017 Aug 1;266(2):237-41.

5.  Anderson JE, Bickler SW, Chang DC, Talamini MA. Examining a common disease with 
unknown etiology: trends in epidemiology and surgical management of appendicitis in 
California, 1995–2009. World journal of surgery. 2012 Dec 1;36(12):2787-94

6. Lohar HP, Calcuttawala MA, Nirhale DS, Athavale VS, Malhotra M, Priyadarshi N. 
Epidemiological aspects of appendicitis in a rural setup. Medical Journal of Dr. DY Patil 
University. 2014 Nov 1;7(6):753.

7. Naveen K, Sareesh NN, Satheesha BN, Murlimanju BV, Suhani S, Mamatha H, Sampath 
PK. Appendicitis and appendectomy: A retrospective survey in south Indian population. 

Volume - 11 | Issue - 02 | February - 2021 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

62  INDIAN JOURNAL OF APPLIED RESEARCH



J Surg Acad. 2013;3(2):10-3.
8. Körner H, Söndenaa K, Söreide JA, Andersen E, Nysted A, Lende TH, Kjellevold KH. 

Incidence of acute nonperforated and perforated appendicitis: age-specic and sex-
specic analysis. World journal of surgery. 1997 Mar 1;21(3):313-7.

9. Matthew Fields J, Davis J, Alsup C, Bates A, Au A, Adhikari S, Farrell I. Accuracy of 
point-of-care ultrasonography for diagnosing acute appendicitis: a systematic review 
and meta-analysis. Academic Emergency Medicine. 2017 Sep;24(9):1124-36.

10. Kollár D, McCartan DP, Bourke M, Cross KS, Dowdall J. Predicting acute appendicitis? 
A comparison of the Alvarado score, the Appendicitis Inammatory Response Score and 
clinical assessment. World journal of surgery. 2015 Jan 1;39(1):104-9.

11. Malyar AA, Singh B, Dar HM, Ahmad MM, Bhat SB. A comparative study of 
appendicitis inammatory response (AIR) score with Alvarado score in diagnosis of 
acute appendicitis. Balkan Military Medical Review. 2015 Jul 1;18(3)

12. Andersson M, Kolodziej B, Andersson RE, STRAPPSCORE Study Group, Andersson 
RE, Andersson M, Eriksson T, Ramsing A, Westman L, Björkman J, Håkansson HO. 
Randomized clinical trial of appendicitis inammatory response score-based 
management of patients with suspected appendicitis. British Journal of Surgery. 2017 
Oct;104(11):1451-61.

13. Sammalkorpi HE, Mentula P, Leppäniemi A. A new adult appendicitis score improves 
diagnostic accuracy of acute appendicitis-a prospective study. BMC gastroenterology. 
2014 Dec 1;14(1):114.

14. Saha DA, Chatterjee DT, Sohail DS, Saha DN. Evaluation of the Appendicitis 
Inammatory Response Score for Patients with suspected Acute Appendicitis. IOSR J 
Dent Med Sci. 2018;17(2):40-4.

15. Von-Muehlen B, Franzon O, Beduschi MG, Kruel N, Lupselo D. AIR score assessment 
for acute appendicitis. ABCD. Arquivos Brasileiros de Cirurgia Digestiva (São Paulo). 
2015 Sep;28(3):171-3.

16. Chisthi MM, Surendran A, Narayanan JT. RIPASA and air scoring systems are superior 
to alvarado scoring in acute appendicitis: Diagnostic accuracy study. Annals of 
Medicine and Surgery. 2020 Nov 1;59:138-42.

17. De Castro SM, Ünlü C, Steller EP, Van Wagensveld BA, Vrouenraets BC. Evaluation of 
the appendicitis inammatory response score for patients with acute appendicitis. World 
journal of surgery. 2012 Jul 1;36(7):1540-5.   

18. Sekhar AP, Sudhir S. Evaluation of appendicitis inammatory response score as a novel 
diagnostic tool for diagnosis of acute appendicitis and its comparison with Alvarado 
score. IJSS Journal of Surgery. 2017 Jan 30;3(1):21-6.

19. Scott AJ, Mason SE, Arunakirinathan M, Reissis Y, Kinross JM, Smith JJ. Risk 
stratication by the Appendicitis Inammatory Response score to guide 
decision-making in patients with suspected appendicitis. British Journal of Surgery. 
2015 Apr;102(5):563-72.

20. Andersson M, Rubér M, Ekerfelt C, Hallgren HB, Olaison G, Andersson RE. Can new 
inammatory markers improve the diagnosis of acute appendicitis?. World journal of 
surgery. 2014 Nov 1;38(11):2777-83.

21. Sha SM, Afsheen M, Reshi FA. Total leucocyte count, C-reactive protein and 
neutrophil count: diagnostic aid in acute appendicitis. Saudi journal of gastroenterology: 
ofcial journal of the Saudi Gastroenterology Association. 2009 Apr;15(2):117.

22. Raja MH, Elshaikh E, Williams L, Ahmed MH. The value of CRP in enhancing 
diagnosis of acute appendicitis. Journal of Current Surgery. 2017 May 1;7(1-2):7-10.

23. 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

Volume - 11 | Issue - 02 | February - 2021 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

 INDIAN JOURNAL OF APPLIED RESEARCH 63


