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ABSTRACT

Neonatal appendicitis is an exceptionally rare condition associated with high morbidity and mortality, primarily due to
delayed diagnosis and a nonspecific clinical presentation that overlaps with more common neonatal disorders.

The aim of the study: This study aimed to systematically review recently reported cases of neonatal appendicitis with a
focus on clinical presentation and diagnostic features.

Materials and methods: A systematic review was conducted in accordance with PRISMA guidelines using PubMed and
Google Scholar. Fifteen case reports met the inclusion criteria.

Results: Abdominal distension was the most frequently reported presenting symptom. Classic signs of acute abdomen were
often absent. Laboratory findings were nonspecific and preoperative diagnosis was uncommon. Ultrasonography provided
supportive diagnostic information, while pneumoperitoneum on plain radiography often prompted urgent surgical
intervention. In most cases, the diagnosis was established intraoperatively, frequently after appendiceal perforation.
Conclusions: Neonatal appendicitis presents with nonspecific clinical and diagnostic features that commonly mimic
necrotizing enterocolitis. Awareness of abdominal distension as a consistent sign and careful interpretation of imaging
findings may support earlier recognition and timely surgical management of this rare but life-threatening condition.
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Introduction

Appendicitis is a common surgical condition in the pediatric population. However, its occurrence in
neonates is exceptionally rare, accounting for approximately 0.04-0.2% of all pediatric appendicitis cases.
Despite its low incidence, neonatal appendicitis (NA) represents a serious clinical problem due to its
association with high morbidity and mortality. Outcomes in this age group are significantly worse than in older
children, primarily because of delayed diagnosis and rapid disease progression (Aslam et al., 2022; Bence &
Densmore, 2020; Khan et al., 2010).

The clinical presentation of NA is typically nonspecific and differs from the classic manifestations observed
in older patients. Symptoms such as abdominal distension, vomiting, feeding intolerance, apnea and signs of sepsis
are common, while acute abdomen syndrome is often absent. The condition is frequently misinterpreted as more
prevalent neonatal disorders, particularly necrotizing enterocolitis or neonatal sepsis, leading to further diagnostic
delay (Hall et al., 2021a; Khan et al., 2010; Manasra et al., 2024; Naik et al., 2023).

The standard treatment for NA is surgical exploration with appendectomy. The procedure is often
followed by bowel resection as most cases are diagnosed after perforation has already occurred. A distinct
subgroup includes appendicitis associated with Amyand’s hernia (appendicitis within an inguinal hernia sac)
(Arroyo et al., 2021; Khan et al., 2010; Kumar et al., 2023).

Accurate preoperative diagnosis remains challenging. Laboratory investigations have limited diagnostic
value, also imaging assessment is complicated because of neonatal anatomy and subtle radiological findings.
As a result, appendicitis in neonates is rarely identified before perforation, which contributes to severe intra-
abdominal infection (Akbarpoor et al., 2025; Kumar et al., 2023; Lv et al., 2024).

Therefore, a systematic synthesis of recently reported cases may help to better characterize the spectrum
of clinical presentation and diagnostic findings associated with NA which could improve clinical awareness
or earlier recognition.
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Methodology

This study was designed as a systematic literature review conducted in accordance with the PRISMA
guidelines. Data were collected through structured searches of two electronic databases — PubMed and Google
Scholar, using keywords related to NA, including “neonatal appendicitis”, “appendicitis in neonates”, as well
as “case report” and “case series”. The initial search yielded 687 records from PubMed and 168 records from
Google Scholar. After applying predefined filters (human studies, English language and publications from the
last five years), 18 PubMed records and 50 Google Scholar records remained.

All 18 PubMed records proceeded to screening based on titles and abstracts. In the Google Scholar
search, 25 of the 50 records were excluded based on titles that were not relevant to the study topic, and the
remaining 25 records proceeded to title and abstract screening. In total, 43 records were screened at the title
and abstract level. At this screening stage, 29 records were excluded because they did not meet the inclusion
criteria, which non-case report study design, patient age exceeding 28 days or insufficient relevance to the
study objectives.

The remaining 14 records were assessed for eligibility through full-text review and met all predefined
inclusion criteria. These studies (4 from PubMed and 10 from Google Scholar) were included in the final
synthesis. Data were analyzed focusing on clinical presentation and diagnostic features of NA.

Results

Clinical presentation

Neonatal appendicitis is characterized by a nonspecific clinical presentation that often overlaps with
other neonatal abdominal conditions, mostly necrotizing enterocolitis (NEC) and, less frequently,
Hirschsprung’s disease (Aslam et al., 2022; Manasra et al., 2024; Naik et al., 2023; Rao et al., 2022). The most
frequently reported symptom was abdominal distension, described in 80% of analyzed cases (Akbarpoor et al.,
2025; Arroyo et al., 2021; Aslam et al., 2022; Delgado et al., 2021; Eze et al., 2023; Ivanova et al., 2022;
Kumar et al., 2023; Manasra et al., 2024; Pal & Pal, 2025; Rao et al., 2022; Singh & Singh, 2024). Other
clinical manifestations included:

- vomiting, often bilious or consisting of gastric contents (Umscheid et al., 2021),

- fever, reported in several cases (Arroyo et al., 2021; Ivanova et al., 2022),

- irritability and lethargy, with neonates presenting either excessive agitation or apathy (Hall et al.,
2021b; Manasra et al., 2024),

- feeding intolerance, manifested by gastric residuals or poor sucking (Aslam et al., 2022; Rao et al.,
2022),

- altered bowel habits, including constipation or less commonly bloody stools (Naik et al., 2023; Pal
& Pal, 2025).

On physical examination, abdominal tenderness and guarding in the right lower quadrant were
occasionally noted, although these findings were less frequent than in older children (Arroyo et al., 2021;
Delgado et al., 2021). A characteristic but less common presentation was the presence of a palpable mass in
the right lower quadrant or appendicitis within an inguinal hernia sac (Amyand hernia) (Arroyo et al., 2021;
Hall et al., 2021b; Herrera Ojeda et al., 2025; Rao et al., 2022). In advanced cases, the disease rapidly
progressed to sepsis, shock and multiorgan failure (Akbarpoor et al., 2025; Umscheid et al., 2021).

Diagnosis

The diagnosis of NA is difficult and frequently delayed (Arroyo et al., 2021; Ivanova et al., 2022).

Laboratory investigations often demonstrated leukocytosis and elevated C-reactive protein (CRP) levels;
in severe cases, metabolic acidosis and elevated lactate concentrations were reported (Akbarpoor et al., 2025;
Aslam et al., 2022; Manasra et al., 2024; Umscheid et al., 2021).

Abdominal ultrasonography was considered the most reliable noninvasive diagnostic tool. Key findings
included an enlarged appendiceal diameter (3,5 mm or more), bowel wall thickening, free intraperitoneal fluid
or localized mass in the right lower quadrant (Delgado et al., 2021; Hall et al., 2021b; Herrera Ojeda et al.,
2025; Ivanova et al., 2022; Pal & Pal, 2025).

Abdominal radiography was nonspecific and commonly demonstrated dilated bowel loops or air-fluid
levels suggestive of obstruction. The most significant radiographic finding was pneumoperitoneum (free air),
indicating gastrointestinal perforation. (Arroyo et al., 2021; Aslam et al., 2022; Eze et al., 2023; Manasra et
al., 2024; Naik et al., 2023; Rao et al., 2022; Singh & Singh, 2024).
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Computer tomography was occasionally used to identify masses or localize perforation (Ivanova et al.,
2022; Manasra et al., 2024).

Despite the availability of imaging modalities, the definitive diagnosis of NA was most often established
intraoperatively during exploratory laparotomy, typically performed for suspected NEC or another cause of
acute abdomen (Akbarpoor et al., 2025; Aslam et al., 2022; Naik et al., 2023). Postoperative histopathological
examination of the resected appendix was used to confirm the diagnosis. In selected cases, rectal biopsies were
also performed to exclude Hirschsprung’s disease (Ivanova et al., 2022; Pal & Pal, 2025).

Discussion

This review confirms that NA presents a predominantly nonspecific clinical picture. Abdominal
distension emerged as the most consistent early clinical feature across cases. However, its low specificity limits
its diagnostic value when interpreted in isolation. The reviewed cases indicate that the clinical significance of
this symptom lies not only in its presence, but in its trajectory — particularly when accompanied by atypical
progression or failure to respond to standard NEC management (Aslam et al., 2022; Delgado et al., 2021;
Kumar et al., 2023). The frequent overlap with NEC and neonatal sepsis remains principal cause of delayed
diagnosis, particularly in preterm infants (Manasra et al., 2024; Naik et al., 2023; Rao et al., 2022).

Laboratory findings lack specificity, and imaging studies provide variable diagnostic support.
Ultrasonography may aid diagnosis when the appendix is visualized, but its utility is limited by neonatal
anatomy and operator dependency (Delgado et al., 2021). Plain radiography is generally nonspecific but
becomes diagnostically relevant when pneumoperitoneum is present, often prompting urgent surgical
intervention (Eze et al., 2023; Naik et al., 2023).

Perforation was reported in the majority of cases, reflecting both delayed recognition and the structural
vulnerability of the neonatal appendix (Akbarpoor et al., 2025; Aslam et al., 2022; Eze et al., 2023; Herrera
Ojeda et al., 2025; Ivanova et al., 2022; Manasra et al., 2024; Naik et al., 2023; Rao et al., 2022; Singh &
Singh, 2024; Umscheid et al., 2021). Interestingly, many sources note a “perforation paradox”: neonates with
perforated appendicitis often have a better prognosis because the presence of pneumoperitoneum triggers
immediate surgical intervention, whereas non-perforated cases may be treated conservatively for NEC, leading
to further delay (Delgado et al., 2021; Manasra et al., 2024).

Some authors expand the understanding of NA beyond an isolated inflammatory condition by exploring
its etiopathogenesis. Proposed mechanisms include localized ischemic or inflammatory processes resembling
NEC, immune immaturity in preterm infants, vascular insufficiency and mechanical obstruction related to
associated conditions such as Hirschsprung’s disease or hypothyroidism (Arroyo et al., 2021; Eze et al., 2023;
Manasra et al., 2024; Pal & Pal, 2025). There were also rare presentations including abdominal masses or
prenatal onset with abscess formation which made the diagnosis even more complicated (Delgado et al., 2021;
Hall et al., 2021b; Herrera Ojeda et al., 2025; Singh & Singh, 2024).

A distinct subgroup of cases associated with Amyand’s hernia demonstrated more localized disease and
earlier diagnosis. Those cases were associated with a more favorable outcome (Arroyo et al., 2021; Hall et al.,
2021b; Herrera Ojeda et al., 2025).

Conclusions

Neonatal appendicitis remains an exceedingly rare clinical entity. Due to its non-specific presentation,
it poses a direct life-threatening risk to the neonate. The high mortality rate, historically significant but
declining, is primarily attributed to diagnostic delays that lead to rapid progression toward sepsis and
multiorgan failure (Akbarpoor et al., 2025; Aslam et al., 2022; Manasra et al., 2024).

The primary challenge is the clinical overlap between NA and necrotizing enterocolitis (NEC), as well
as Hirschsprung’s disease. Because NEC is far more common, neonates with appendicitis are often initially
treated conservatively, which delays necessary surgical intervention (Manasra et al., 2024).

Due to the thin appendiceal wall in neonates, perforation occurs in most cases. Paradoxically, neonates
with perforation may have better outcomes than those with non-perforated NA, as the presence of free
intraperitoneal air on an X-ray prompts immediate surgical consultation and exploratory laparotomy, thereby
shortening the time to an accurate diagnosis (Akbarpoor et al., 2025).

Associated conditions such as Hirschsprung’s disease or Amyand’s hernia must be considered
(Akbarpoor et al., 2025; Herrera Ojeda et al., 2025; Manasra et al., 2024).

Improving the prognosis for NA depends on maintaining a high index of clinical suspicion in neonates
presenting with abdominal symptoms suggesting NEC that does not respond to treatment or shows only
temporary improvement (Delgado et al., 2021). Early surgical consultation and prompt laparotomy remain the
only effective strategies to reduce morbidity and mortality in this patient population (Manasra et al., 2024).
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