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INTRODUCTION 

Acute abdominal pain is one of the most common 

presenting complaints in the paediatric population 

attending emergency departments.1 Among these, acute 

appendicitis is the most frequent surgical emergency in 

children and a major contributor to paediatric morbidity.2 

It is also one of the leading causes of right lower quadrant 

pain, second only to nonspecific abdominal pain and 

constipation in children presenting for evaluation. The 

incidence of appendicitis increases with age, peaking 

during adolescence, and is relatively uncommon in 

infants and preschool children. Despite its high 

prevalence, the diagnosis of acute appendicitis remains 

challenging in the paediatric age group. Classical 

symptoms such as periumbilical pain migrating to the 

right lower quadrant, anorexia, nausea, vomiting, and 

localized tenderness are not consistently present, 

particularly in younger children, leading to diagnostic 

uncertainty and delay.3 

This variability in presentation contributes to higher rates 

of perforation and complications in children compared to 

adults. Acute appendicitis is defined as inflammation of 

the vermiform appendix, a blind-ended tubular structure 

arising from the caecum, measuring approximately 4.5 

cm in neonates and up to 9.5 cm in adults.4 The condition 

is categorized as uncomplicated or complicated, with the 
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ABSTRACT 

 

Background: Acute appendicitis is the most common surgical emergency in children, often presenting with variable 

clinical features leading to diagnostic challenges. Early identification of disease severity is essential to prevent 

complications. This study aimed to evaluate the clinical profile, laboratory parameters, ultrasonographic findings, and 

the impact of duration of symptoms prior to presentation on disease severity in paediatric appendicitis.  

Methods: This hospital-based prospective observational study was conducted over two years in a tertiary paediatric 

centre. Seventy-five children under 18 years with suspected acute appendicitis undergoing surgery were included. 

Data on clinical features, laboratory parameters, imaging findings, timing of surgery, and outcomes were analysed 

using appropriate statistical methods. 

Results: Among 75 children, 56.0% were males, with most in the 7–12 years age group (54.7%). Simple appendicitis 

was observed in 68.0% and complicated in 32.0%. Abdominal pain (94.7%) and tenderness (98.7%) were 

predominant. Ultrasonography identified acute appendicitis in 72.0% and showed significant association with severity 

(p=0.0005). Complicated appendicitis had higher WBC counts (p=0.001) and lower serum sodium levels (p=0.009). 

Longer duration of symptoms prior to presentation (3–5 days) was associated with increased complications (50.0%) 

(p=0.050). Hospital stay was longer in complicated cases (p=0.0005).  

Conclusion: Clinical evaluation supported by laboratory markers and ultrasonography aids in assessing disease 

severity. Early presentation and timely management are associated with reduced complications, while delayed 

presentation increases morbidity in paediatric appendicitis. 
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latter including perforation, gangrene, abscess formation, 

or fecal peritonitis, all of which are associated with 

increased morbidity, prolonged hospital stay, and higher 

healthcare burden.5 The diagnostic difficulty in paediatric 

appendicitis is further compounded by atypical 

presentations, overlapping clinical features with other 

abdominal conditions, and limited communication in 

younger children.6 Therefore, adjunctive investigations 

play a crucial role. Ultrasonography is widely used as a 

first-line imaging modality due to its availability, non-

invasiveness, and absence of radiation, and has been 

shown to improve diagnostic accuracy and help identify 

complications.7 

Laboratory parameters such as total leukocyte count and 

serum sodium levels have gained attention as potential 

markers for disease severity. Elevated leukocyte count is 

commonly associated with inflammatory processes, while 

hyponatremia has been increasingly recognized as a 

predictor of complicated appendicitis due to its 

association with systemic inflammatory response.8,9 Early 

identification of these markers may aid in risk 

stratification and timely intervention. Timely diagnosis 

and prompt surgical management are essential in 

reducing complications. Delay in presentation or 

intervention is associated with progression to complicated 

appendicitis, increased postoperative morbidity, and 

prolonged hospital stay.10 Appendicectomy remains the 

standard treatment, although management strategies may 

vary in complicated cases. 

Therefore, the present study was undertaken to evaluate 

the clinical profile of acute appendicitis in children, along 

with laboratory parameters, ultrasonographic findings, 

and the impact of duration of symptoms prior to 

presentation on disease severity and outcomes. 

METHODS 

This hospital-based prospective observational study was 

conducted at Masonic Medical Centre for Children, a 

100-bedded paediatric referral hospital in Coimbatore, 

over a period of two years from October 2017 to October 

2019. Informed consent was obtained from the parents or 

guardians prior to enrolment. 

Inclusion criteria 

All children under 18 years of age presenting with 

clinical and/or radiological features suggestive of acute 

appendicitis requiring surgical intervention were included 

in the study.  

Exclusion criteria 

Children with underlying comorbid conditions that could 

interfere with the clinical presentation, perioperative 

management, or duration of hospital stay were excluded. 

Patients who were not fit for surgery or whose guardians 

did not provide consent were also excluded. 

Sample size calculation 

The sample size was calculated using the formula  

𝑁 = 𝑍2𝑃(1 − 𝑃)/𝐸2 

with a confidence level of 95% (Z=1.96), expected 

prevalence of 5%, and margin of error of 5%, yielding a 

minimum sample size of 73. 

After obtaining informed consent from parents or 

guardians, data were collected using a structured 

proforma. Information regarding demographic details, 

clinical presentation, duration of symptoms, laboratory 

investigations, imaging findings, time interval between 

symptom onset and surgery, intraoperative findings, 

postoperative complications, duration of hospital stay, 

and outcomes were recorded. 

Patients were followed up for the development of 

postoperative complications such as intra-abdominal 

abscess, fecal peritonitis, and adhesive obstruction during 

the study period. The time interval analysed in this study 

refers to the duration from onset of symptoms to surgical 

intervention, representing delay in presentation rather 

than in-hospital delay 

Statistical analysis 

Descriptive statistics such as frequency and percentage 

were used for categorical variables, while mean and 

standard deviation were used for continuous variables. 

Chi-square test or Fisher’s exact test was used for 

categorical variables as appropriate, and unpaired 

Student’s t-test was used for continuous variables. A p 

value <0.05 was considered statistically significant.  

RESULTS 

A total of 75 children with appendicitis were included in 

the study. Males were slightly more common than 

females, and over half of the patients belonged to the 7–

12-year age group. Simple appendicitis constituted the 

majority of cases (68%), while complicated appendicitis 

accounted for 32% (Table 1). 

Abdominal pain was the predominant presenting 

symptom, occurring in nearly all patients, followed by 

vomiting and fever. Clinical examination revealed 

tenderness in almost every child, whereas abdominal 

distension and palpable mass were uncommon findings 

(Table 2). 

Ultrasonography most frequently demonstrated features 

of acute appendicitis. Findings suggestive of disease 

progression, including abscess formation and perforation, 

were observed exclusively in the complicated 

appendicitis group. A significant association was found 

between ultrasonographic findings and disease severity 

(p=0.0005) (Table 3). Laboratory evaluation showed that 
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children with complicated appendicitis had significantly 

higher white blood cell counts and lower serum sodium 

levels compared with those with simple appendicitis 

(p=0.001 and p=0.009) (Table 4). The duration between 

symptom onset and surgery was associated with disease 

severity. Patients presenting within 24 hours were more 

likely to have simple appendicitis, whereas delayed 

presentation, particularly 3–5 days after symptom onset, 

was more frequently associated with complicated 

appendicitis (p=0.050) (Table 5). Complicated 

appendicitis was associated with a significantly longer 

hospital stay than simple appendicitis (7±2.06 vs. 4±1.47 

days, p=0.0005) (Table 6). Postoperative complications 

were infrequent overall. Although complications occurred 

more often in the complicated appendicitis group than in 

the simple appendicitis group, the difference was not 

significant (p=0.238) (Table 7). 

Table 1: Demographic profile and disease classification. 

Variables Category N (%) 

Sex 
Male 42 (56) 

Female 33 (44) 

Age group (in years) 

<1 2 (2.7) 

1–3 3 (4) 

3–6 17 (22.6) 

7–12 41 (54.7) 

13–18 12 (16) 

Type of appendicitis 
Simple 51 (68) 

Complicated 24 (32) 

Table 2: Clinical profile-symptoms and signs. 

Variables Category N (%) 

Abdominal pain 
Yes 71 (94.7) 

No 4 (5.3) 

Fever 
Yes 45 (60.0) 

No 30 (40.0) 

Vomiting 
Yes 59 (78.7) 

No 16 (21.3) 

Diarrhoea 
Yes 18 (24.0) 

No 57 (76.0) 

Abdominal distension 
Yes 3 (4.0) 

No 72 (96.0) 

Tenderness 
Yes 74 (98.7) 

No 1 (1.3) 

Palpable mass 
Yes 3 (4.0) 

No 72 (96.0) 

Table 3: Ultrasonography findings and association with severity. 

USG findings Simple N (%) Complicated N (%) P value 

Acute appendicitis 48 (94.1) 6 (25.0) 

0.0005 

Appendicitis with abscess 0 7 (29.2) 

Perforated appendix with abscess 0 5 (20.8) 

Fecolith with mass 0  1 (4.2) 

Subacute appendicitis 1 (2.0) 0  

Other findings 2 (3.9) 5 (20.8) 

Table 4: Laboratory parameters in simple vs complicated appendicitis. 

Parameters Group N Mean±SD P value 

WBC count 
Simple 51 11216.59±4575.61 

0.001 
Complicated 24 15530.83±5241.76 

Serum sodium 
Simple 51 140.69±1.82 

0.009 
Complicated 24 138.58±3.48 
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Table 5: Time from symptom onset to surgery vs severity. 

Time intervals Simple N (%) Complicated N (%) P value 

<24 hours 17 (33.3) 2 (8.3) 

0.050 
24–48 hours 16 (31.4) 9 (37.5) 

3–5 days 13 (25.5) 12 (50.0) 

>5 days 5 (9.8) 1 (4.2) 

Table 6: Duration of hospital stay. 

Groups N Mean±SD (days) P value 

Simple 51 4±1.47 
0.0005 

Complicated 24 7±2.06 

Table 7: Postoperative complications. 

Complications Simple N (%) Complicated N (%) Total N (%) P value 

No 50 (98.0) 22 (91.7) 72 (96.0) 
0.238 

Yes 1 (2.0) 2 (8.3) 3 (4.0) 

 

DISCUSSION 

Acute appendicitis is the most common surgical 

emergency in children, with variable clinical presentation 

and risk of complications. This study aimed to evaluate 

the clinical profile, laboratory parameters, and timing of 

surgery in paediatric appendicitis. Findings showed 

predominance in school-aged males, significant 

association of leucocytosis and hyponatremia with 

severity, and increased complications with delayed 

surgical intervention. 

In the present study, the clinical profile, laboratory 

parameters, and timing of surgery in paediatric acute 

appendicitis were evaluated and compared with existing 

literature. A male predominance was observed, which is 

consistent with previous studies by Oguntola et al and 

Teo et al who reported male-to-female ratios of 1.1:1 and 

1.04:1 respectively.11,12 while Lin et al reported a higher 

ratio of 1.6:1.13 Appendicitis was most commonly seen in 

school-aged children, similar to findings by Lee et al 

whereas Boom et al observed a higher incidence among 

adolescents.14,15 The distribution of simple and 

complicated appendicitis in this study is also comparable 

with the classification described by Okamoto et al and 

findings by Pham et al.16,3 

The clinical presentation in this study was consistent with 

established patterns, with abdominal pain being the 

predominant symptom, similar to Lameris et al who 

reported abdominal pain in 86% of cases.17 In contrast, 

Alloo et al identified vomiting as the most common 

symptom. Other symptoms such as diarrhea and fever 

have shown variability across studies, with Alloo et al 

reporting diarrhea in 40% of cases.18 On clinical 

examination, tenderness was the most consistent sign, as 

also observed by Lameris et al, Alloo et al and Bickell et  

 

al reinforcing its diagnostic importance in paediatric 

appendicitis.17-19 Ultrasonography demonstrated high 

utility in diagnosing appendicitis and identifying 

complications. Kaneko et al reported that 

ultrasonography could correctly predict disease severity 

in 88.2% of paediatric cases. Complicated appendicitis 

was associated with findings such as abscess formation 

and perforation, which were absent in simple cases, 

highlighting the role of imaging in early risk stratification 

and management planning.20 This is consistent with our 

findings, where USG showed a significant association 

with disease severity (p=0.0005). 

Laboratory parameters showed significant association 

with disease severity. Elevated total leukocyte count in 

complicated appendicitis is consistent with findings by 

Sack et al, Celik et al and Zani et al all of whom 

demonstrated higher leukocyte counts in complicated 

cases.21-23 Similarly, hyponatremia was observed to be 

associated with complicated appendicitis, in agreement 

with studies by Pham et al, Yang et al and  Kim et al  

suggesting its potential role as a marker of severity.3,5,24 

In the study, both parameters showed statistically 

significant differences (p<0.01), reinforcing their role as 

severity markers. 

Longer duration of symptoms prior to presentation was 

associated with increased disease severity. Kim et al. 

demonstrated that early presentation was associated with 

a higher proportion of simple appendicitis, whereas 

delayed presentation significantly increased the risk of 

complications.24 Furthermore, complicated appendicitis 

was associated with prolonged hospital stay, as reported 

by Bickell et al and Kim et al reflecting increased 

morbidity.19,24 Postoperative complications were more 

frequent in complicated appendicitis, similar to findings 

by Romano et al although overall outcomes remain 

favourable with appropriate perioperative care.25 This is 
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supported by the findings, where delayed presentation 

showed a higher proportion of complicated appendicitis 

(p=0.050). Overall findings demonstrate that acute 

appendicitis in children predominantly affects school-

aged males and commonly presents with abdominal pain 

and tenderness. Ultrasonography reliably identifies 

disease severity. Elevated leukocyte count and reduced 

serum sodium are associated with complicated 

appendicitis. Delayed presentation is linked to increased 

disease severity and longer hospital stay, while 

postoperative complications remain low. 

This study is limited by its single-centre design and 

relatively small sample size, which may affect 

generalizability. Selection bias may be present as only 

surgically managed cases were included. Longer follow-

up was not performed, limiting assessment of late 

postoperative outcomes and long-term complications in 

children. 

CONCLUSION  

Acute appendicitis in children commonly presents with 

variable clinical features, making diagnosis challenging. 

Laboratory markers and ultrasonography are useful in 

assessing disease severity. Early presentation and timely 

management are associated with reduced complications, 

whereas delayed presentation is associated with increased 

disease severity, morbidity, and longer hospital stay. 

Timely diagnosis and management are essential to 

improve outcomes and reduce disease-related 

complications in paediatric patients. 
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