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1. Abstract
Background: Neonatal appendicitis (NA) is an exceptionally 
rare condition, with an incidence of 0.04–0.2% of live births. Its 
nonspecific presentation often overlaps with necrotizing entero-
colitis (NEC) and other abdominal pathologies, making timely 
diagnosis challenging. Morbidity and mortality remain signif-
icant despite advances in neonatal intensive care and surgical 
management.

1.2. Case Presentation

We report a term female neonate with severe pulmonary valve 
stenosis who developed abdominal distension and rapid dete-
rioration. Initial imaging was inconclusive, but subsequent ab-
dominal radiography revealed pneumoperitoneum. Emergency 
laparotomy demonstrated a perforated appendix with otherwise 
healthy bowel. Histopathology confirmed acute appendicitis 
with ganglion cells present, excluding Hirschsprung’s disease. 
The patient underwent appendectomy and ileostomy, followed 
by successful balloon valvuloplasty and eventual stoma reversal. 
She was discharged in good condition and remained well at six-
month follow-up.

1.3. Conclusion

This case highlights systemic hypoxia as a potential predis-
posing factor for neonatal appendiceal perforation. Clinicians 
should maintain a high index of suspicion for NA in neonates 
with congenital heart disease presenting with abdominal disten-
sion. Prompt recognition and surgical intervention are critical 
for survival. 

2. Introduction
Neonatal Appendicitis (NA) is an exceedingly rare clinical enti-
ty, with a reported incidence ranging from 0.04% to 0.2% of all 

live births [1]. Unlike appendicitis in older children, NA poses a 
significant diagnostic challenge because its symptoms, such as 
abdominal distension and feeding intolerance, frequently over-
lap with more common conditions, including necrotizing entero-
colitis (NEC), intestinal obstruction, and gastroenteritis [2]. 

Recent multicentre data indicates a significant improvement in 
outcomes, with mortality rates dropping from a historical high of 
23% to approximately 5.4% [3]. This improvement is largely at-
tributed to advancements in neonatal intensive care and surgical 
management. The pathogenesis of NA differs from the paediat-
ric and adult populations, where luminal obstruction by fecaliths 
is the primary aetiology. In neonates, the cause is often multi-
factorial [3,4]. Current literature proposes three primary patho-
physiological theories: Immune deficiency associated with NEC 
or localized NEC of the appendix. [4,5], vascular insufficiency 
resulting from systemic hypoxia or low-flow states and distal 
obstruction typically driven by underlying pathologies such as 
Hirschsprung’s disease (HD) or meconium ileus [4].

We present a rare case of a term female neonate with severe 
pulmonary stenosis who developed perforated appendicitis. This 
report highlights systemic hypoxia as a potential predisposing 
factor and emphasizes the necessity of maintaining a high index 
of suspicion in neonates with congenital heart disease.

3. Case Report
A female neonate was born at term (gestational age 38 weeks, 
weight 3.5 kg), via normal vaginal delivery. On the second day 
of life, she was referred to our institution for suspected congeni-
tal heart disease due to resting oxygen saturations of 80–90% on 
room air. Echocardiography confirmed severe pulmonary valve 
stenosis with a dysplastic valve annulus. 
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On the third day of life, while awaiting cardiac intervention, the 
patient developed abdominal distension with no vomiting and 
normal bowel motion. No fever or tachycardia. Initial laboratory 
investigations showed a C-reactive protein (CRP) level of 0.9 
mg/L and a white blood cell (WBC) count of 9,000/µL. An ini-
tial abdominal X-ray was negative for pneumatosis intestinalis 
or pneumoperitoneum. 

However, within 24 hours, the patient’s condition deteriorated 
rapidly with severe abdominal distension, vomiting, and a sig-
nificant CRP rise to 88 mg/L. A repeat abdominal X-ray revealed 
pneumoperitoneum. See Figure 1.

The patient underwent an emergency exploratory laparotomy, 
which revealed a perforated appendix at the base with the re-

mainder of the bowel appearing healthy. See Figure 2. Ap-
pendectomy was performed, the caecal wall was debrided and 
closed, and a diverting ileostomy was created. 

Histopathology confirmed an inflamed perforated appendix, 
with muscular tissue infiltrated by neutrophils and haemorrhage, 
consistent with NA, and confirmed the presence of ganglion 
cells in the appendix and caecal biopsy, ruling out HD. Follow-
ing the surgery, the patient was stabilized on Total Parenteral 
Nutrition (TPN). On the 14th day of life, she successfully under-
went balloon valvuloplasty for her pulmonary stenosis. At two 
months of age, a contrast study confirmed no strictures, and the 
ileostomy was reversed. She was discharged in good condition 
and remained well at a six-month follow-up. 

Figure 1: Plain abdominal radiograph showing pneumoperitoneum.

Figure 2: Intraoperative image showing a perforated appendix at its base.

4. Discussion
NA is a rare and deceptive pathology that requires a high index 
of suspicion. Due to its infrequency, it is rarely included in the 
initial differential diagnosis, which often leads to delayed diag-
nosis and management. Consequently, the presentation of a term 
female neonate, as seen in this case, is atypical and can further 
complicate timely diagnosis [6].

Several anatomical factors contribute to the rarity of appendicitis 
in newborns, including the funnel-shaped fetal appendix, a wide 

appendiceal orifice, and underdeveloped lymphoid tissue, which 
collectively decrease the likelihood of luminal obstruction [7]. 
However, once inflammation begins, neonates are uniquely vul-
nerable to rapid progression. The neonatal appendiceal wall is 
thin, making it highly prone to early perforation [7,8]. Further-
more, the neonatal momentum is underdeveloped and unable to 
wall off the infection effectively, leading to rapid dissemination 
of peritonitis [8].

In contrast to older children, neonates lack well-developed ab-
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dominal musculature; therefore, they rarely present with the 
classic board-like rigidity, making the physical examination un-
reliable [9]. The clinical presentation of NA is non-specific, with 
abdominal distension being the most common presenting symp-
toms (52.2%), followed by feeding intolerance and vomiting [2]. 
This non-specific presentation frequently leads to misdiagnosis 
of NEC and delays in definitive surgical management [4,10].

In the present case, distal obstruction was ruled by histologi-
cal confirmation. Vascular insufficiency hypothesis is the most 
likely mechanism. The appendix is supplied by an end-artery, 
making it uniquely susceptible to low-flow or hypoxic states. 
Although our patient remained hemodynamically stable, she 
persistently exhibited reduced oxygen saturations due to severe 
pulmonary valve stenosis. We propose that this chronic hypox-
ic state predisposed the appendix to ischemia and subsequent 
perforation. Similar associations have been reported, includ-
ing cases involving hypoplastic left heart disease [11] and in 
a preterm baby with chronic anaemia [12]. Additional support 
for an ischemic aetiology comes from histopathological studies 
demonstrating transmural coagulative necrosis in the absence of 
classic inflammatory infiltrate [13].

The diagnostic approach to suspected NA must be decisive. Plain 
abdominal radiography is the first-line investigation, where the 
presence of pneumoperitoneum serves as an absolute indica-
tion for emergency laparotomy. When radiographic findings are 
equivocal, abdominal ultrasound is the preferred next modality, 
diagnostic features include appendiceal diameter ≥ 3.5–4 mm 
or wall thickening, or peri-appendiceal fluid [14,15]. Computed 
Tomography (CT), while highly sensitive, is generally reserved 
for cases in which ultrasound is inconclusive, given concerns 
regarding radiation exposure in neonates [16].

 Paradoxically, neonates with appendiceal perforation and pneu-
moperitoneum often experience better outcomes, as the presence 
of free intraperitoneal air prompts immediate surgical interven-
tion [17,18]. In this case, recognition of pneumoperitoneum on 
repeat radiography led directly to timely operative management, 
which was a key determinant of survival. Current evidence sug-
gests that non-operative management of NA is associated with 
higher rates of morbidity and mortality compared to early surgi-
cal intervention [19].

5. Conclusion
Neonatal appendicitis remains a rare but life-threatening condi-
tion that is frequently misdiagnosed due to its nonspecific pre-
sentation and overlap with more common neonatal abdominal 
pathologies such as necrotizing enterocolitis. This case demon-
strates that systemic hypoxia related to congenital heart disease 
may serve as a predisposing factor for appendiceal ischemia and 
perforation. The atypical presentation in a term female neonate 
further underscores the need for clinicians to maintain a broad 
differential diagnosis and a high index of suspicion. Early rec-
ognition, decisive imaging, and prompt surgical intervention are 
critical determinants of survival. Our patient’s favourable out-
come highlights the importance of rapid operative management 

once pneumoperitoneum is identified. This report adds to the 
growing body of evidence suggesting that vascular insufficiency 
should be considered in the pathogenesis of neonatal appendi-
citis, particularly in neonates with underlying cardiac disease.

References

1.	 Bence CM, Densmore JC. Neonatal and Infant Appendicitis. Clin 
Perinatol. 2020; 47(1): 183-196. 

2.	 Zhao Y, Tang C, Huang J. Clinical characteristics and prognosis 
of 69 cases of neonatal appendicitis. Pediatr Investig. 2023; 7(2): 
95-101. 

3.	 Liu Y, Mu P, Chen S. Clinical features and treatment outcomes 
of infantile appendicitis: a multicentre study. Eur J Pediatr. 2023; 
182(11): 5037-5045. 

4.	 Jancelewicz T, Kim G, Miniati D. Neonatal appendicitis: a new 
look at an old zebra. J Pediatr Surg. 2008; 43(10): e1-5. 

5.	 Tumen A, Chotai PN, William JM. Neonatal Perforated Appendi-
citis Attributed to Localized Necrotizing Enterocolitis of the Ap-
pendix: A Review. J Neonatal Surg. 2017; 6: 60.

6.	 Khan RA, Menon P, Rao KL. Beware of neonatal appendicitis. J 
Indian Assoc Pediatr Surg. 2010; 15(2): 67-69. 

7.	 Herrera Ojeda D, Vidales-Nieto E, Medina Vega A. Neonatal per-
forated appendicitis. Case report. Int J Surg Case Rep. 2025; 126: 
110748. 

8.	 Umscheid JH, Nguyen KM, Vasudeva R, Agasthya N. Neonatal 
Appendicitis Presenting as Bilious Emesis and Septic Shock. Kans 
J Med. 2021; 14(2): 130-132. 

9.	 Holcomb GW III, Murphy JP, St. Peter SD, eds. Holcomb and 
Ashcraft’s Pediatric Surgery. 7th ed. Elsevier. 2020; 664-678. 

10.	 Cui M, Liu W, Liu Q, Wang Y, Guo Z. Analysis of Cases of Neona-
tal Appendicitis from a Tertiary Care Unit. Indian J Pediatr. 2022;8 
9(10): 996-1002. 

11.	 Trojanowski JQ, Gang DL, Goldblatt A, Akins CW. Fatal postop-
erative acute appendicitis in a neonate with congenital heart dis-
ease. J Pediatr Surg. 1981; 16(1): 85-86. 

12.	 Alvarado Socarras JL, Theurel Martin DE, Franco Mateus BH. Is 
Early and Recurrent Anemia in a Preterm Infant a Risk Factor for 
Neonatal Appendicitis? Adv Neonatal Care. 2025; 25: 55-60. 

13.	 van Veenendaal M, Plötz FB, Nikkels PG, Bax NM. Further evi-
dence for an ischemic origin of perforation of the appendix in the 
neonatal period. J Pediatr Surg. 2004; 39(8): e11-12. 

14.	 Chen S, Liu Q, Liu C, Yang C, Liu Y. Ultrasound measurement of 
appendiceal diameter for identifying neonatal appendicitis. Pediatr 
Radiol. 2025; 55(8): 1632-1641. 

15.	 Lv C, Xie C, Wang X, Liu Y. Ultrasonographic characteristics of 
neonatal appendicitis: a case series. BMC Pediatr. 2024; 24(1): 
736. 

16.	 Schwartz KL, Gilad E, Sigalet D, Yu W, Wong AL. Neonatal acute 
appendicitis: a proposed algorithm for timely diagnosis. J Pediatr 
Surg. 2011; 46(11): 2060-2064. 

17.	 The SML, The AMH, Derikx JPM. Appendicitis and its associated 
mortality and morbidity in infants up to 3 months of age: A sys-
tematic review. Health Sci Rep. 2023; 6(9): e1435. 

18.	 Raveenthiran V. Neonatal Appendicitis (Part 2): A Review of 24 



    Volume 9 issue 1 -2026

United Prime Publications LLC., https://https://ajsuccr.org/                                                                                                       4

cases with Inguinoscrotal Manifestation. J Neonatal Surg. 2015; 
4(2): 15. 

19.	 Liu Y, Chen S, Li Y, Chen L, Huang S. Nonoperative treatment of 
neonatal appendicitis. BMC Pediatr. 2025; 25(1): 812. 	


