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Abstract
Background: Acute appendicitis in children is a 
common presentation and it diagnosis is majorly 
clinical; evaluating the pattern of presentation can be 
challenging especially dealing with a child with abdominal 
pain. This study evaluates our experience on the pattern 
of presentation and outcome of appendicitis in children. 
Methods: This is a descriptive study that involves 
retrospective review of 218 paediatric cases from 
January 2006 to November 2009 in Midwestern 
Regional Hospital Limerick, Ireland. Patient age ranged 
2 to 14 years. Signs, symptoms, investigation, surgery, 
histology findings, post operative length of stay, 
complication and histology report were analysed to 
determine the pattern and outcome. 
Results: Out of 218 patients, 130 were males and 88 
females with age range from 2 to 14 years, 175(79.4%) 
had pain on their right lower quadrant and 45(20.6%) 
had the classical periumbilical pain that radiated to 
the right iliac fossa along with 33(15.4%) patients 
that had anorexia. Eleven patients (5.1%) presented 
with diarrhea while 7(3.7%) had constipation. Raised 
white cell count was seen in 146(67%) of the patients. 
Open appendectomy was done in 162(74.3%) patients, 
whereas 52(24%) had laparoscopic appendectomy 
including conversion rate of 7.7% (4 conversions). 
Histology finding of normal appendix was 27(12.4%), 
perforated and gangrenous appendix was found in 
12(5.6%) and 10(4.3%) patients respectively. Wound 
infection occurred in 17 cases (7.8%) with 4(1.8%) 
and 2 (0.9%) cases of intra-abdominal and pelvic 
abscess respectively. The average post operative 
length of stay was 3 days except for complicated cases 
that were more than 5 days. 
Conclusions: Pediatric appendicitis is a common 
surgical emergency that require prompt diagnosis 
majorly based on clinical presentations. Wound 
infection and dehiscence are common complications 
and laparoscopic appendectomy is safe. 
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Introduction
 Acute appendicitis is the most common cause of 

emergency abdominal surgery in childhood in United 
States. (1) Appendicitis has a male to female ratio of 
3:2 and is most common in teens and twenties with life 
time risk of 8.6% for males and 6.7% for females. (2) 
There is high rate of morbidity and mortality of acute 
appendicitis in children mainly due to delayed diagnosis. 
(3) In one-third of children with acute appendicitis, the 
appendix perforates before surgery. (4) In young and 
toddler, the risk of perforation at the time of diagnosis 
is very high due to uncommon pattern of presentation 
in this age group and difficulty in differentiating 
appendicitis from other causes of abdominal pain in 
children. These difficulties likely contribute to 28% 
to 57% rates of initially misdiagnosed appendicitis in 
children younger than 12 years. (5) 

Obtaining accurate history from children is a 

challenge to doctors, however abdominal pain is a 
nearly universal symptom in older children which can 
classically begins as poorly defined midabdominal 
or periumblical that often migrate to the right lower 
quadrant. Fever is a common and non-specific symptom 
but tympanic thermometers are often unreliable 
especially in the hands of untrained operators. (6) 
Axilliary temperature can be misleading, as it is almost 
universally lower than core body temperature. (7) 
However the history of tactile fever should not be 
dismissed as parents are fairly reliable judges of fever 
in their children. (8) 

Methodology 
This descriptive study was conducted at the 

Department of Surgery in Midwestern Regional Hospital 
Limerick in Ireland which is one of the busiest acute 
surgery units in Ireland that provides acute surgical 
services among others. Charts of children between the 
ages of 2 and 14 years from January 2006 to November 
2009 were retrospectively reviewed. Inclusion criteria 
include all pediatric patients who presented with 
features of acute appendicitis including right iliac fossa 
pain, fever, nausea, vomiting and raised white cell 
count while exclusion criteria were suspected cases of 
appendicitis that were managed conservatively. The 
pattern of presentation of clinical signs and symptoms, 
type of surgery (open or laparoscopic), operative 
findings, histology report, complications and pre 
operative length of stay were analysed. 

Results

 A total of 218 pediatric patients with age range 2 
to 14 years were managed for acute appendicitis in the 
study period. Male: female ratio was 1.5: 1. Patient 
less than 2 years was 1 (0.5%), age 3-5 years were 
14(6.4%), 6-8 years were 37(17%), age 9-11 years 
were 94(43.1%) and age 12-14 years were 72(33%). 
The mean age was 10.1 years, the median and modal 
age group is 9-11 years. Forty-five (20.6%) presented 
with classical symptoms of acute appendicitis while 
175(79.4%%) had right iliac fossa pain. Thirty-
three (15.4%) had anorexia while diarrhoea and 
constipation were found in 11(5.1%) and 7(3.7%) 
respectively Almost all that had surgery had right iliac 
fossa tenderness in various degrees, 93(42.6%) with 
rebound tenderness and 64(29.4%) had guarding. 
One hundred and forty-six (66.9%) had leucocytosis 
while 56(25.2%) had increase in body temperature 
with 23(10%) with positive urinalysis. 

Open appendectomy was done in 162(74.3%) and 
52(23.9%) had laparoscopic surgery. There were only 
four conversions to open. At operation 117(53.7%) 
had simple appendicitis, 34 (15.6%) had perforated 
appendicitis,18 (8.3%) had gangrenous appendicitis 
and eight (3.7%) had appendix mass. On histology 
27(12.4%) had normal appendix, 12(5.6%) were 
perforated and 10(4.4%) gangrenous. Post operatively 
17(7.8%) developed wound infection and four (1.8%) 
had pelvic abscess. Two (0.9%) had laparotomy 
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following small bowel obstruction after appendectomy. 
The lengths of hospital stay range from 2 days to 12 
days with an average of three days. There was no 
mortality recorded. 

Discussion
 Acute appendicitis in children is a surgical emergency 

that delay can lead to complication increasing morbidity 
and mortality. (9) In our experience in the regional 
hospital, majority of the patients who presented with 
acute appendicitis are between the ages of 9 and 11 
which correlates with international literature. (10) 
Male to female ratio has been reported to be 3:2 (11) 
while in our study it is 1.5:1 exactly same when the 
ratio is further broken down. Abdominal pain in the 
right iliac fossa was the most frequent symptom in our 
patients. Although white cell count is routinely used in 
the diagnosis of acute appendicitis, our study reveal 
66.9% had raised white cell count, acute appendicitis 
is a clinical diagnosis and the specificity of this method 
is very uncertain. (12) 

Laparoscopic techniques have greatly advanced in 
the past few years however only 56 of cases in our study 
had laparoscopic appendectomy in comparison with 162 
that had open appendectomy possibly because of lack 
of paediatric laparoscopic instruments. Nevertheless it 
may still be prefer to open appendectomy especially 
in female; this can delineate the source of pain. Four 
cases were converted to open on account of perforation 
where by the anatomy look obscure and may take a 
long operative time. Laparoscopic in complicated cases 
of acute appendicitis in children can be challenging and 
technically demanding procedure that requires more 
than basic laparoscopic skills. 

The rate of perforation was 5.6% in our study. 
Studies have shown that up to 21% of patients presenting 
with acute appendicitis can have perforated appendix. (13) 
Cases of perforated appendix were more associated with 
wound infection, pelvic abscess and post operative length 
of stay more three days. Post operative wound infection 
is the commonest complication followed by four cases of 
intraabdominal abscess and two cases of pelvic abscess 
following perforated appendix. It is reported by Stone et al 
that at least 80% of intraperitoneal abscess that develop 
after removal of perforated appendix are in the right lower 
quadrant or pelvis. (14) Also Shandling et al reported a high 
complication rate of 46% among patient with perforated 
appendix who did not receive antibiotics. (15) 

We recognize the limitations of our study; our analysis 
is single institution study, data retrospectively collected 
with numbers too small to draw conclusions. 

 Conclusion
 Acute appendicitis is a common surgical emergency 

in children, diagnosis is mainly clinical. Delay in diagnosis 
and improper treatment can increase morbidity. 
Laparoscopic appendectomy is a safe alternative for the 
treatment of both simple and complicated appendicitis 
and lack of laparoscopic equipment is a limitation to 
laparoscopic appendectomy in children. 

References
1.   Lund DP, Follman J. Appendicitis. Paediatric Gastrointestinal 

Disease: Pathophysiology, Diagnosis and Management. 
2nd ed. St Louis, Mo: Mosby: 1996: 907-915.   

2. McCahy P. Continuing fall in the incidence of acute 
appendicitis. Ann of R Coll Surg Eng 1994;76:282-4.   

3.   Wagner JM, McKinney WP, Carpeter JL. Does this patient 
have appendicitis? JAMA. 1996; 276: 1589-1594.   

4. Smink DS, Fishman SJ, Kleinman K. Effects of race, insurance 
status and hospital volume on perforated appendicitis in 
children. Paediatrics. 2005: 115(4): 920-925.  

5.   Rothrock SJ, Skeoch G, Rush JJ, Johnson NE. Clinical 
features of misdiagnosed appendicitis in children. Ann 
Emerg Med. 1991; 120(1): 45-50.   

6. Robinson JL, Jou H, Spady DW. Accuracy of Parents 
in measuring in measuring body temperature with a 
tympanitic thermometer. BMC Fam Pract. 2005;6(1):3.   

7. Craig JV, Lancaster GA, Williamson PR, Smyth RL. 
Temperature measured at the axilla compared with 
children and young people: systematic review. BMJ. 2000; 
320(7243):1174-1178.  

8. Graneto JW, Slogin DF. Maternal screening of childhood fever 
by palpation. Pediatr Emerg Care. 2000; 16(4): 233-234.  

9.   Gilmore OJA, Jones D, Yang Q. Appendicitis and mimicking 
conditions. Lancet 1975; 11:421-24.  

10. Kozar RA, Roslyn JJ, The Appendix. In : Schwartz SI, Shires GT, 
Spencer FC, Daly JM, Fisher JE, Galloway AC(eds). Principles 
of Surgery 7th ed USA: McGraw Hill, 1999:1383-94  

11. Addis AG. The epidemiology of appendicitis and 
appendectomy in the United States. Am J Epidemiol 1990; 
13:910-12.  

12. Doraiswamy MV. Neutrophil count in childhood appendicitis. 
Br J Surg 1977; 64: 342-44.   

13. Hale DA, Malloy M, Pearl RH, et al. Appendectomy: a 
contemporary appraisal. Ann Surg. 1997;, 225(3):252-261.  

14. Stone HH, Sanders SL, Martin JD jnr. Perforated 
appendicitis in children: Surgery 1971; 69: 673-679.   

15. Shandling B, Ein SH , Simpson JS, Stephen CA, Bandi SK, 
Perforating appendicitis and antibiotics. J of Pediatr Surg, 
1974; 9: 79-83.  
 

From: Department of Surgery, Midwestern Regional 
Hospital Limerick, Ireland. 

Address for Correspondence: Dr Akhigbe T, 
Department of Surgery, Midwestern Regional Hospital 
Limerick, Ireland. Email: akhigbetaiwo@yahoo.com . 

E-published: 1st November 2013 Art # 58  

DOI: 10.7199/ped.oncall.2013.58   
 
 
 
 
 
 
 

                 Quick Response Code


