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Abstract: Acute appendicitis is the most common surgical emergency in the pediatric population
and requires prompt and accurate diagnosis to prevent complications such as perforation or
abscess formation. Diagnosis in children is often challenging due to atypical presentations,
especially in younger age groups, and the limitations of clinical examination alone. Current
standards emphasize a structured approach combining clinical assessment, risk stratification
using validated scoring systems, laboratory evaluation, and selective imaging—primarily
ultrasonography, with CT or MRI reserved for inconclusive cases. Management strategies have
evolved beyond routine appendectomy, with laparoscopic surgery remaining the standard for
complicated appendicitis, while non-operative management with antibiotics is increasingly
accepted for select cases of uncomplicated appendicitis. This review outlines the contemporary
diagnostic and therapeutic pathways in pediatric appendicitis, highlights recent trends, and
discusses challenges and emerging tools to optimize outcomes.
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Introduction. Acute appendicitis remains one of the most frequent surgical emergencies in the
pediatric population and a leading cause of acute abdominal pain requiring prompt evaluation.
Timely and accurate diagnosis is critical: delayed or missed diagnosis — especially in younger
children — is associated with higher risk of complications (e.g., perforation, abscess).

Over the past two decades, management of pediatric appendicitis has shifted significantly —
from broad use of “clinical diagnosis + immediate surgery” toward more standardized,
evidence- based pathways: combining clinical assessment, risk stratification, selective imaging,
and an expanding role for non-operative management (in select cases) alongside minimally
invasive surgery.

Based on current evidence and practices, the following summarized recommendations reflect the
contemporary standard of care in pediatric appendicitis (but always consider local resources,
expertise, and patient-specific factors):

1. [Initial evaluation: In any child presenting with abdominal pain, always include careful
history and physical exam; but maintain a low threshold for suspecting appendicitis, given
variable presentation.

2. Risk stratification: Use a validated clinical score (e.g., PAS or AIR) to stratify risk, but do
not rely on it alone to make or exclude diagnosis.

3. Laboratory tests: Obtain CBC and CRP routinely, and possibly urinalysis to exclude other
causes — use lab results in combination with clinical assessment.

4. Imaging strategy:

o  First-line: Ultrasound, whenever available and performed by experienced pediatric
radiology staff.
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o If US is inconclusive and suspicion persists — consider cross-sectional imaging (low-dose
CT or MRI, depending on local resources).

o Avoid routine CT as first-line in children whenever possible, to minimize radiation exposure.
5. Management decisions:

o  For uncomplicated appendicitis without risk factors (e.g., no appendicolith), consider
non- operative management (NOM) with antibiotics — but only in centers with protocols, close
follow-up, and informed consent.

o For complicated appendicitis (perforation, abscess, peritonitis) — operative management
remains standard; laparoscopic appendectomy preferred when feasible.

o Postoperative care should include short-course antibiotics (when indicated), and avoid
routine drain placement if possible.

6. Institutional/staff readiness: Whenever possible, manage pediatric appendicitis in centers
with experienced pediatric surgeons, pediatric radiology expertise, and structured care pathways.

The diagnosis and management of acute appendicitis in children have evolved substantially.
What was once largely a clinical decision followed by immediate surgery has become a more
nuanced, evidence-based process: combining careful clinical assessment, risk stratification,
selective imaging, and individualized management (operative vs non- operative). While clinical
judgment remains central, modern pathways improve diagnostic accuracy, reduce unnecessary
surgeries, minimize radiation exposure, and — increasingly — offer non- operative options for
selected patients.

Materials and methods. This review was conducted to summarize current standards in
diagnosing and managing acute appendicitis in children. A comprehensive literature search was
performed using electronic databases, including PubMed, MEDLINE, Cochrane Library, and
Google Scholar, covering publications from 2010 to 2025 to ensure inclusion of the most recent
evidence and guidelines.

Search terms included combinations of the following keywords: “pediatric appendicitis,” “acute
appendicitis,” “diagnosis,” “management,” ‘“non-operative management,” “laparoscopic
appendectomy,” “clinical scoring systems,” and “imaging.” Boolean operators were used to
refine results and ensure relevance.

Inclusion criteria were:

e  Studies focusing on children aged 0—18 years with acute appendicitis

o  Publications in English

e Original research articles, systematic reviews, meta-analyses, clinical guidelines, and expert
consensus statements

Exclusion criteria included:

e  Studies exclusively on adults

e  Case reports with fewer than 10 patients

e Articles without full-text availability

Relevant studies were screened first by title and abstract, followed by full-text review. Data were
extracted regarding diagnostic strategies, clinical scoring systems, imaging modalities, operative
and non-operative management approaches, outcomes, and emerging trends. Evidence from
multicenter studies, randomized controlled trials, and international guidelines was prioritized.

’

231


http://www.internationaljournal.co.in/index.php/jasass
http://www.internationaljournal.co.in/index.php/jasass

JOURNAL OF APPLIED
SCIENCE AND SOCIAL
® o SCIENCE

:" -I. elSSN 2229-3113 pISSHN 2229-3205

Volume 15 Issue 12, December 2025
Impact factor: 2019: 4.679 2020: 5.015 2021: 5.436, 2022: 5.242, 2023:
6.995, 2024 7.75

The collected data were synthesized qualitatively to provide a comprehensive overview of
contemporary diagnostic and therapeutic pathways, highlighting current consensus, controversies,
and challenges in the management of pediatric acute appendicitis.

While history-taking and physical examination remain foundational, reliance on clinical
evaluation alone is insufficient in pediatric populations. The use of validated scoring systems,
such as the Pediatric Appendicitis Score (PAS) and Appendicitis Inflammatory Response (AIR)
score, provides a standardized approach to risk stratification. These tools are particularly useful
for identifying children at low or intermediate risk, guiding decisions regarding the need for
further imaging or surgical consultation. However, their limitations mean that no scoring system
can definitively confirm or exclude appendicitis, highlighting the need for complementary
diagnostic modalities.

Laboratory markers such as white blood cell count and C-reactive protein provide supportive
evidence but are not definitive for diagnosis. Imaging has emerged as a crucial component of the
diagnostic work-up. Ultrasound is the preferred first-line modality due to its safety and
availability, while CT or MRI is reserved for inconclusive cases. The use of low-dose CT or
MRI balances the need for diagnostic accuracy with the imperative to minimize radiation
exposure in children.

Traditionally, appendectomy has been the definitive treatment for pediatric appendicitis, with
laparoscopic techniques preferred for their minimally invasive nature and favorable outcomes.
Emerging evidence supports the use of non-operative management (NOM) with antibiotics for
select cases of uncomplicated appendicitis, offering a potential alternative to surgery. However,
NOM requires careful patient selection, rigorous follow-up, and counseling regarding the risk of
recurrence or delayed surgery.

Despite advances, challenges remain, including variability in presentation, dependence on
imaging expertise, and inconsistent adoption of NOM across centers. Recent trends emphasize
multidisciplinary care pathways, standardized protocols, and the integration of novel
technologies such as Al-assisted imaging to enhance diagnostic accuracy. Further research,
particularly long-term studies on NOM outcomes and recurrence rates, will refine treatment
algorithms and optimize patient care.

Research discussion. The diagnosis and management of acute appendicitis in children remain
complex due to the heterogeneous presentation across age groups. Our review of the literature
confirms that while classical symptoms—right lower quadrant pain, anorexia, nausea, and
tenderness—are common, atypical presentations are frequent in younger children, contributing to
diagnostic delays and higher rates of perforation. This observation aligns with multiple studies
indicating that children under five years are at significantly greater risk for complications
compared to older children.

Clinical scoring systems such as the Pediatric Appendicitis Score (PAS) and Appendicitis
Inflammatory Response (AIR) score are widely used to stratify risk. The literature demonstrates
that these scores improve diagnostic efficiency by identifying low- and intermediate-risk patients
who may benefit from imaging or observation, thereby reducing unnecessary surgeries. However,
no scoring system achieves sufficient specificity to replace imaging, emphasizing that clinical
judgment remains indispensable. Studies suggest that combining clinical scores with laboratory
markers such as WBC and CRP enhances diagnostic accuracy, yet the risk of false positives or
negatives persists, particularly in atypical cases.
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Ultrasound has emerged as the preferred first-line imaging modality due to its safety, cost-
effectiveness, and accessibility, with sensitivity ranging from 80-90% in expert hands.
Limitations include operator dependency and reduced accuracy in obese children or in cases with
retrocecal appendix. Low-dose CT or MRI serves as a second-line option when ultrasound is
inconclusive, balancing the need for diagnostic precision with concerns regarding radiation
exposure. Recent studies highlight the potential of Al-assisted imaging to improve diagnostic
consistency, particularly in centers with limited pediatric radiology expertise, though widespread
adoption remains in early stages.

Surgical intervention remains the cornerstone for complicated appendicitis and is often
performed laparoscopically in children, yielding shorter hospital stays and faster recovery. For
uncomplicated appendicitis, non-operative management (NOM) with antibiotics is increasingly
supported by randomized trials and meta-analyses, showing comparable short-term outcomes to
appendectomy. NOM is associated with a risk of recurrence, reported between 15-30% within
one year, necessitating careful patient selection and structured follow-up. Our review confirms
that NOM is most appropriate for children without appendicolith and without evidence of
perforation, abscess, or generalized peritonitis.

The literature underscores the importance of standardized care pathways integrating clinical
assessment, scoring systems, imaging, and individualized treatment decisions. Multidisciplinary
coordination among pediatric surgeons, emergency physicians, and radiologists is critical to
reduce diagnostic delays, optimize management, and improve outcomes. Such pathways also
help minimize unnecessary radiation exposure and surgical interventions, reflecting a trend
toward more evidence-based, patient-centered care.

Challenges persist, including variable presentation, inconsistent adoption of NOM, and
dependence on imaging expertise. Emerging tools such as Al-assisted ultrasound interpretation,
refined risk-stratification algorithms, and longitudinal studies on NOM outcomes may enhance
diagnostic accuracy and treatment personalization. Future research should focus on long-term
outcomes, cost-effectiveness, and patient-reported measures, providing stronger guidance for
clinical decision-making.

Overall, current evidence supports a balanced, individualized approach to pediatric appendicitis.
Prompt recognition, judicious use of imaging, evidence-based operative or non-operative
management, and structured clinical pathways optimize outcomes while minimizing unnecessary
interventions and complications. The integration of emerging diagnostic technologies and
ongoing research into NOM strategies is likely to further refine pediatric appendicitis care in the
coming years.

Conclusion. Acute appendicitis remains the most common surgical emergency in children,
demanding timely and accurate diagnosis to prevent complications. Contemporary management
emphasizes a structured, evidence-based approach that integrates clinical assessment, risk
stratification with validated scoring systems, laboratory evaluation, and selective imaging,
primarily ultrasonography, with CT or MRI reserved for equivocal cases. Laparoscopic
appendectomy continues to be the standard for complicated appendicitis, while non-operative
management with antibiotics is increasingly recognized as a safe alternative for selected cases of
uncomplicated appendicitis, provided careful patient selection and structured follow-up are
ensured. Multidisciplinary care pathways and standardized protocols improve diagnostic
accuracy, reduce unnecessary interventions, and optimize outcomes.
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Future directions include the adoption of artificial intelligence-assisted imaging, refinement of
risk-stratification tools, and further research into long-term outcomes of non-operative
management. Overall, contemporary pediatric appendicitis care balances timely intervention
with individualized management, minimizing complications while enhancing patient-centered
care.
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