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Clinical outcomes of acute appendicitis in children and 
the impact of diagnostic delay on its complications. 
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Background: 
Acute appendicitis is the most common condition in children requiring emergency 
abdominal surgery. The key to a successful outcome is early diagnosis followed by 
appendectomy before gangrene or perforation develops.: 
 
Aim of study: 
To analyze the time of presentation and complication s of acute appendicitis 
 
Patients and Methods: 
This is a retrospective study conducted in Al –Mustansiria Hospital over  a period of 
three years from January 2005 to January 2008 .Data were collected from the patients 
case sheets. The patients were then divided into two groups according to the length of 
diagnostic period , group A  including those children who presented in the first 48 hours 
after the onset of symptoms, and group B including those children who presented 
beyond  the 48 hours after the onset of symptoms. Then the patients were subdivided 
into three age groups (<5 years,5-11 years ,and> 11 years). 
 
Results: 
Total number of (105) children with acute appendicitis were operated upon in Al-
Mustansiria Hospital over a period extending from January 2005 to January 2008. 
63 (60%) were males and 42 (40%) of the patients were females; and the male to female 
ratio was 1.5:1. 38(36.2%) children fall into group A, while 67(63%) children fall into 
group B.  Perforated appendicitis was observed in 25 out of the 105 patients (23.8%) 
when differentiated by age, perforation is more common in young children, both in 
group A and group B. Perforation were more frequent in group B compared to group A, 
21 out of 63 (33.3%) and 4 out of 42   respectively. This was associated with higher 
incidence of post operative complications, 4 out of 42(9.5%) in group A and 21 out of 
63 (33.3%) in group B (p>0.05). Four children from group A with non perforated 
appendix had wound infection .Of those cases in group A , non  had perforation and  
non had postoperative  paralytic ileus .Wound infection was observed in15 out of 63of 
children in group B(23.8%).Postoperative praralytic ileus was observed in 6 out of 
63children in group B(9.5%).Postoperative complication in both groups. 
 
Conclusion: 
Appendicitis is the commonest surgical emergency in children .Diagnosis is mainly 
clinical .Delay in diagnosis and improper treatment increases morbidity  . 
Key words: Acute appendicitis ,Appendicectomy in infants & children   
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Introduction: 
Acute appendicitis is the most common surgical condition of the abdomen and should 
be included in the differential diagnosis of every patient presenting with acute 
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abdominal pain.[1]. About 250,000 cases of appendicitis are diagnosed and treated in 
US annually [2] Appendicitis has a male to female ratio of 3:2 and is most common in 
the teens and twenties. The life time risk for appendicitis is 8.6% for males and 6.7% for 
females. Appendicitis is less frequent in third-world countries [3]. Patients with acute 
appendicitis present with abdominal starting in periumbilical area and then shifting to 
right iliac fossa. It is associated with nausea, vomiting, anorexia and sometimes with 
low grade fever. Diagnosis is mainly clinical [4]. To improve clinical diagnostic 
accuracy and to reduce the rate of negative appendectomy clinical scoring 
system   like Alvarado score has been used [5]. 
Children differ in clinical presentation from that of adults as their description of 
symptoms is dependent more on family rather than patients themselves. As age group 
differs even in pediatric patients it becomes even more important for the pediatric 
surgeon to make early and appropriate diagnosis so that resultant complications can be 
avoided. 
 
Patients and materials : 
This is a retrospective study conducted in Al –Mustansiria Hospital over  a period of 
three years from January 2005 to January 2008 .Data were collected from the patients 
case sheets including : 
* patient age and sex 
*diagnostic period (the time elapsed between the first complaint and definitive 
diagnosis . 
*clinical presentation 
*operative findings  
*post operative course 

The patients were then divided into two groups according to the length of 
diagnostic period , group A  including those children who presented in the first 48 hours 
after the onset of symptoms, and group B including those children who presented 
beyond  the 48 hours after the onset of symptoms. Then the patients were subdivided 
into three age groups (<5 years,5-11 years ,and> 11 years). 
Differences between the groups were analyzed using (Chi square tests), and statistical 
significant was established at (p<0.05). 
Children who presented initially with appendicular mass were excluded from the study, 
the remaining cases were studied regarding the mode of presentation , the occurrence of 
perforation which is noted at time of operation , and the postoperative complications.  
 
Results 
Patient's characteristics:  
Total number of (105) children with acute appendicitis were operated upon in Al-
Mustansiria Hospital over a period extending from January 2005 to January 2008. 
63 (60%) were males and 42 (40%) of the patients were females; and the male to female 
ratio was 1.5:1. 
38(36.2%) children fall into group A , while 67(63%) children fall into group B .The 
distribution of patients according to age and sex is shown in( Table 1) and ( Table 2 ) 
respectively. 
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Mode of presentation: 
All children with group A had brief manifestation, starting with pain in the umbilical  
and para umbilical  region which is shifted to the right lower abdomen. Almost all had 
been nauseous and had vomited .Most of them also had unmistakable peritoneal 
irritation signs localized in the right lower quadrant. 
Nature and course of the primary manifestation were rather diverse in the delayed group 
(group B), however abdominal pain was evident in almost all cases. Rectal examination 
was not performed routinely. 
 
Perforated appendicitis: 
  Perforated appendicitis was observed in 25 out of the 105 patients (23.8%) when 
differentiated by age, perforation is more common in young children, both in group A 
and group B . Perforation were more frequent in group B compared to group A, 21 out 
of 63 (33.3%) and 4 out of 42   respectively. This was associated with higher incidence 
of post operative complications, 4 out of 42(9.5%) in group A  and 21 out of 63 (33.3%) 
in group B (p>0.05).Perforation rate in each age group is shown in (Table 4). 
 
Postoperative complications: 
Four children from group A with non perforated appendix had wound infection .Of 
those cases in group A , non  had perforation and  non had postoperative  paralytic ileus 
.Wound infection was observed in15 out of 63of children in group 
B(23.8%).Postoperative praralytic ileus was observed in 6 out of 63children in group 
B(9.5%).Postoperative complication in both groups is shown in (Table 4). 
 

 
 

Age 
( in years) 

Group A Group B Total 

oN % oN % oN % 

<5 years 1 0.9% 6 5.7% 7 6.6% 

5-11years 7 6.7% 15 14.3% 22 21% 

>11years 34 32.4% 42 40% 76 72.4% 

Total 42 40% 63 60% 105 100% 
 

Table 1) Age Distribution(  
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Sex 
 

Group A  Group B Total 

oN % oN % oN % 

♀ 15 14.28% 27 25.71% 42 40% 

♂ 23 21.91% 40 38.09% 63 60% 

Total 38 36.19% 67 36.8% 105 100% 

 
Table 2) Sex Distribution( 

 
 
 

Age 
(in years) 

 

Group A Group B Total 

oN % oN % oN % 

<5 years 0/42 0% 5/63 7.9% 5/105 4.8% 

5-11years 1/42 2.3% 6/63 9.5% 7/105 6.7% 

>11years 1/142 2.3% 8/63 12.6% 9/105 8.5% 

Total 2/42 4.6% 19/63 30.1% 21/105 20% 

 
 

(Table 3) Perforation in each age group 
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Complications 

Group A Group B Total 

oN % oN % oN % 

Wound 
infection 

4/42 9.5% 15/63 23.8% 19/105 18% 

Paralytic ileus 0/42 0% 6/63 9.5% 6/105 5.8% 

Pelvic or sub 
phrenic 

collection 

0/42 0% 0/63 0% 0/105 0% 

Total 4/42 9.5% 21/63 33.3% 25/105 23.8% 

  
Table 4 ) Postoperative Complications(  

 
 
 
 
Discussion: 
Appendicitis is the most common indication for emergent abdominal surgery in 
childhood and has been diagnosed in 1 to 8 percent of children evaluated in urgent care 
setting for abdominal pain [6,7]. The incidence increases from an annual rate of one to 
two per 10,000 children between birth and four years of age to 19 to 28 per 10,000 
children younger than 14 years [8, 9] and this findings go with our study as show that 
patient age less than 5 years constitute only 6.6% of the total number and the patients 
above 5 years account for 93.4%. 
 
Whenever a child present with pain in the umbilical and para umbilical region shifting 
to the right lower abdomen within 24 hours, nausea and vomiting, pain on 
transportation, and local peritoneal irritation at physical examination, the diagnosis of 
acute appendicitis is clear,as acute appendicitis is a clinical diagnosis and no laboratory 
or radiological tests are 100% accurate[10]. This situation is applied to the patients in 
group A in this study. The diagnosis of acute appendicitis is often complicated by non 
specific symptoms [11, 12].Intermittent abdominal complaints and parental delay have 
also been described to cause diagnosis delay [13], in addition to the difficulty in verbal 
communication with children. 
 
Acute appendicitis is a clinical condition which needs surgical treatment as soon as 
possible , if ignored it may get complicated  and increase the morbidity and mortality 
[14].Delayed diagnosis is common, particularly in young children, and has been 
reported in as many as 57 percent of cases in children less than six years [15] and this 
goes with our study as group A include only one out of seven  (14%)  patients while 6  
out of seven (86%) patients in group B .This may be due to atypical presentation of 
appendicitis in this age group as in table (1). 
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Perforation correlates strongly with delayed diagnosis [16]. The risk of perforation is 
highest in the first four years of life and has been reported in more than 70 percent of 
children in this age group [17], in our study 71% of patients less than 5 years revealed 
perforation table (3); this finding was consistent with many studies e.g. CH Chung et al 
[18] which had showed 72.2% perforation rate, and Bickell NA et al[19] that had 
reported about 84% perforation rate in children less than 4 years. 
 
The incidence of complications was higher in group B. Some of these complications 
were severe and necessitated reporting. The higher incidence of complications in group 
B is responsible for the fact that in this group hospitalization is longer than in group A, 
a similar findings were seen by CH Chung et al [18],and Bickell NA et al [19]. 
  
Post operative wound infection is the most common complication of appendicitis and it 
ranges from 5-50% [20] and this goes with our study as wound infection occur in 18% 
of  patients ,post operative paralytic ileus has been reported in 5.8% of patients all of 
them from group B which may be due to electrolytes disturbances table(4).We did not 
have proper long term follow up so we could not conclude  regarding rate of 
development of post operative intestinal obstruction .There was no mortality in this 
series. 
 

& recommendation: Conclusion 

Appendicitis is the common surgical emergency in children .Diagnosis is mainly 
clinical .Delay in diagnosis and improper treatment increases morbidity. Awareness of 
this fact by general practioners, paediatric physicians & parents is highly recommended  
 
Refernces:  
1. Anderson DK, Parry LR. Appendicitis: In: pediatric surgery. O’Neill JA, Rowe M.I, 
Grosofeld JL, Fonkalsrud EW, Coran AG. 5th ed, London Mosby-Year book 1998: 
1369-79. 
2. Addis AG. The epidemiology of appendicitis and appendicectomy in the United 
States. Am J Epidemiol 1990;13:910-12. 
3. McCahy P. Continuing fall in the incidence of acute appendicitis. Ann R Coll Surg 
Eng 1994;76: 282-4. 
4. Salari AK, Binesh F: Diagnostic value of anorexia in acute appendicitis. Pak J Med 
Sci 2007;23:68- 70. 
5. Soomro AG, Siddiqui FG, Abro AH, Abro S, Shaikh NA, Memon AS. Diagnostic 
accuracy of Alvarado scoring system in acute appendicitis. J Liaquat Uni Med Health Sci. 2008;7:93-
6. 
6.Scholer, SJ, Pituch, K, Orr, DP, Dittus, RS. Clinical outcomes of children with acute 
abdominal pain. Pediatrics 1996; 98:680   
7.Reynolds, SL, Jaffe, DM. Diagnosing abdominal pain in a pediatric emergency 
department. Pediatr Emerg Care 1992; 8:126   
8.Addiss, DG, Shaffer, N, Fowler, BS, et al. The epidemiology of appendicitis and 
appendectomy in the United States. Am J Epidemiol 1990;132:910  
9.Ohmann, C, Franke, C, Kraemer, M, Yang, Q. [Status report on epidemiology of 
acute appendicitis]. Chirurg 2002; 73:769  
10.Field S , Morrison L :Acute abdomen.In :Sutton D .Text book of radiology and 
imaging. Churchill Livingston, 7th ed .2003; 658.  



Kufa Med.Journal 2009.VOL.12.No2. 
 

195 
 

11.Rappaport WD, Peterson M , Stanton C .Factors responsible for the high perforation 
rate seen in early childhood appendicitis. Am Surg1989;55:602-605. 
12.Reynolds SL .Missed appendicitis in a pediatric emergency department .Pediatr 
Emerg Care 1993;9:1-3. 
13.Buchman GT , Zuidema GD .Reason for the delay of the diagnosis of acute 
appendicitis .Surg Gynecol Obstet 1984 ;158;260-266. 
14.Gilmore OJA , Jones D .Yang Q .Appendicitis and mimicking conditions.Lancet 
1975 ;11:421-24. 
15.Rothrock, SG, Pagane, J. Acute appendicitis in children: emergency department 
diagnosis and management. Ann Emerg Med 2000; 36:39   
16.Rothrock, SG, Skeoch, G, Rush, JJ, et al. Clinical features of misdiagnosed 
appendicitis in children. Ann Emerg Med 1991;20:45 
17.Alloo, J, Gerstle, T, Shilyansky, J, Ein, SH. Appendicitis in children less than 3 years 
of age: a 28-year review. Pediatr Surg Int 2004; 19:777 
18.CH Chung , CP Ng ,KK Lai et al .Delay by patient ,emergency physician ,and 
surgeon in management of acute appendicitis.HK MJ September  2000 Vol.6 No.3. 
19.Bickell NA et al .How time affects the risk of rupture in appendicitis..J Am Coll 
Surg .2006;202(3);401-406. 
20.Curran TJ , Meunchow SK.The treatment of complicated appendicitis in children 
using peritoneal drainage :results from a public hospital.J Pediatr Surg 1993; 17 :404-
06. 


