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Acute perforated appendicitis with pre-surgical diagnosis and bilateral 
inguinal hernia in preterm infants
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Abstract

Acute neonatal appendicitis is a rare pathology, with few reports in the last 30 years. Since its clinical 
presentation and imaging studies are non-specific, most cases are diagnosed during a surgical pro-
cedure. Objective: To describe a neonatal case of acute perforated appendicitis associated with later 
appearance of inguinal hernia, with pre-surgical diagnosis and treated through laparoscopy. Clinical 
Case: A 17-day-old preterm female newborn presented with fever, irritability, and increased milk 
intolerance. Physical examination showed abdominal distention, tenderness and both, abdominal X-
ray and ultrasound showed compatible images with acute perforated appendicitis. Once the diagnosis 
was confirmed, we performed an appendicectomy through laparoscopy. Two weeks later, during an 
outpatient visit, we observed a bilateral inguinal hernia which was confirmed by ultrasound, and 
then it was surgically corrected. Conclusion: Acute appendicitis should be considered within the 
differential diagnosis in neonates with acute abdominal symptoms, mainly in premature infants. In 
this case, ultrasound scan allowed us to make the pre-operative diagnosis. The possible association 
with inguinal hernias should motivate to examine inguinal ducts during imaging assessment and 
surgical procedure.

What do we know about the subject matter of this study?

Appendicitis in newborns is very rare with high mortality due to the 
difficult diagnosis and late surgery, among other factors.

What does this study contribute to what is already known?

Increased understanding, improved resolution of ultrasound equi-
pment, and trained specialists can significantly contribute to an 
early pre-surgical diagnosis that changes the prognosis.
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Introduction

Neonatal appendicitis is a very rare pathology, 
with less than 50 cases reported in the last 30 years1,2,3. 
In most of the reported cases, neonatal appendici-
tis was associated with some other pathology such as 
Hirschsprung’s disease, meconium ileus, and uni- or 
bilateral inguinal hernia, among others4. The risk fac-
tors for this entity are related to conditions that cause 
hypoxia-ischemia1, which could explain the physio-
pathology of this picture.

Usually, the symptoms are nonspecific, predomi-
nating abdominal distension and vomiting, and, in 
most cases, there are symptoms characteristic of necro-
tizing enterocolitis2. Ultrasound can be useful for diag-
nosis but has limitations3. In general, it is a pathology 
that quickly progresses to perforation and peritonitis2, 
since it is usually diagnosed late and, most of the time, 
it appears as a surgical finding in a picture compatible 
with acute abdomen, and its treatment is surgical re-
section1. Due to the infrequency of this diagnosis and 
its importance in the newborn, we present a clinical 
case of perforated acute appendicitis in a premature 
patient, with pre-surgical radiological diagnosis and la-
paroscopic resolution, associated with the subsequent 
development of an inguinal hernia.

Clinical Case

Female preterm newborn (34 weeks), twin I, child 
of a primiparous mother. Her mother had premature 
labor refractory to Atosiban, therefore a C-section with 
uncomplicated cephalic extraction was performed. She 
was born weighing 2,075 gr, length 43.5 cm, Apgar 
score 8-8, and normal physical examination. She was 
admitted to the Neonatal Intensive Care Unit, where 
a sample was taken for blood culture and then started 
combination antibiotic therapy. Within the first hours, 
the newborn presented respiratory distress managed 
with CPAP for 8 hours and then only with oxygen for 
48 hours. Feeding was started at 24 hours of age, with 
good tolerance to the progressive increase. On the 3rd 
day of life, we decided to withdraw antibiotics because 
of negative blood cultures, two normal blood counts, 
and C-reactive protein tests.

At 17 days of age, she presented fever, irritability, 
and bilious gastric residuals. On physical examination, 
a soft but distended and tender abdomen stood out, 
with bowel sounds. A plain abdominal x-ray showed 
a pathological distribution of intestinal gas, with litt-
le representation in flank and right iliac fossa and the 
presence of isolated confluent gas bubbles suggesting 
extra-intestinal gas (figure 1).

In the abdominal ultrasound, there was signifi-

cantly less gas in intestinal loops on the right side, with 
decreased peristalsis and thickened walls, along with 
increased echogenicity of the lateral and posterior fat 
layer in flank and right iliac fossa. There was scarce 
free fluid of echogenic aspect in the right iliac fossa 
(figure 2a). We partially visualized a 6-mm diameter 
appendix, in retrocecal position, thickened, ending in 
a poorly delimited area of heterogeneous hypoechoic 
and extraluminal mass with confluent gas bubbles, su-
ggestive of perforation (figure 2b). With these findings, 
a probable complicated acute appendicitis was propo-
sed. Inguinal canals were not described.

Among laboratory tests, a blood count with leu-
kocytosis (24,700 per mm3) and C-reactive protein 
54 mg/l stand out. Combination antibiotic therapy 
was started (Ampicillin, Amikacin, and Metronidazo-
le). An exploratory laparoscopy showed a perforated 
appendix and free-flowing purulent fluid, therefore 
an appendectomy and cavity lavage were performed 
without exploring the inguinal ducts.

A biopsy confirmed acute perforated appendicitis 
without malignancy. In peritoneal culture, an ampici-
llin-sensitive Enterococcus strain was identified. After 
completing 7 days with antibiotics and presenting a 
good outcome, the patient was discharged.

Two weeks later, in outpatient care, she showed 
increased inguinal volume that could not be reduced. 
Ultrasound showed a bilateral hernia with left incarce-
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Figure 1. Plain X-ray of abdomen. It shows pathological air distri-
bution and confluent bubbles in right lower quadrant suggesting 
extraintestinal air (indicated with arrow).
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rated ovary. It was surgically corrected without presen-
ting other complications.

Discussion

Appendicitis in the neonatal period is a rare condi-
tion with an estimated incidence of 0.04-0.02%2 and its 
morbidity and mortality are still very high6. 75% of the 
cases occur in men and 52% are preterm newborns7.

Several reports have highlighted the clinical simi-
larity with necrotizing enterocolitis, suggesting both a 
possible association between these conditions and that 
neonatal appendicitis in the newborn could occur in 
this setting2,5,6,8. Other associated conditions that have 
been observed are Hirschsprung’s disease, cystic fibro-
sis, meconium ileus, uni or bilateral inguinal hernia, 
and cytomegalovirus infection3,4, although, in some 
reported series, the association with Hirschsprung’s 
disease or cystic fibrosis has not been proved9. Due to 
the low incidence of this condition, the reported series 
have few cases.

The symptomatology is unspecific. The most com-
mon presentation is abdominal distension, which can 
occur along with sensitivity, irritability, ineffective 
thermoregulation, food rejection, respiratory distress, 
and a septic clinical picture2,3 with a rapid progression 
often leading to a bad vital prognosis3,4,6,7,10, reaching in 
some reports up to 100% of mortality11.

Different factors, both anatomical and environ-
mental, would explain the low incidence in newborns. 
The appendix is shorter, with a wider funnel-shaped 
base and a more reclined position. Also contributing 
are the milk diet without solid food, the lack of co-
prolith, and the absence of lymphoid hyperplasia3,12. 

Figure 2b. Abdominal ultrasound scan: it shows thickened 
retrocecal appendix with apex in a poorly defined hypoechoic 
area and extraluminal confluent bubbles, suggesting perforation

Figure 2a. Abdominal ultrasound scan: it shows thickening of 
intestinal loops and greater echogenicity in the flank adipose 
tissue and right iliac fossa.

Among causes, an ischemic environment, and other 
conditions contributing to this situation are neona-
tal hypoxia, preeclampsia, umbilical vein catheteriza-
tion, prematurity, venous insufficiency associated with 
heart defects, and low blood flow states, which could 
favor its development1.

Currently, surgical management is mostly laparos-
copic14 and has both diagnostic and therapeutic objec-
tives. An early diagnosis has a great impact on progno-
sis, as in septic complications as in survival, considering 
that due to the clinical features, the diagnosis is usually 
late1,4,5,6,14,15. To date, some proposals for conservative 
treatment with antibiotics and without surgery, have 
no evidence in newborns16.

The imaging study has significantly contributed to 
early diagnosis, although until a few years ago, no cases 
of preoperative use had been reported1,7,13. Recent pu-
blications have emphasized the increased use of ultra-
sound when performed by pediatric radiologists in the 
diagnosis and complications of appendicitis. However, 
despite progress, there are few reports on newborns17,18.

In a report of four cases of newborns with preope-
rative diagnosis of appendicitis by ultrasound, the 
described findings were ileocecal dilation, bowel wall 
and cecum thickening, and localized and encapsulated 
fluid in the right lower quadrant19. Although ultra-
sound has limitations, it has proved to be more effec-
tive than plain x-rays in evidencing free-flowing intra-
abdominal fluid, assessing the bowel wall thickness, 
and gastrointestinal perfusion13. The main ultrasound 
limitations are related to the method, since being an 
operator-dependent procedure, its performance is hig-
her in experienced operators and, in cases of late cli-
nical suspicion of the diagnosis, it becomes even more 
difficult to differentiate this entity from other inflam-
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matory processes, such as complicated necrotizing en-
terocolitis18. In general, preoperative diagnosis is not 
frequent7. In the reported case, the diagnosis was made 
before laparoscopic surgical procedure due to these ul-
trasound findings.

Another challenge in radiological diagnosis is to 
suspect inflammation of the appendix when it is in-
side the inguinal canal (Amyand’s hernia)20, as well as 
other complications such as appendicitis concomitant 
with necrotizing enterocolitis5,6,21, incarcerated hernias 
where complicated appendicitis underlies10, or clini-
cal pictures presenting as testicular or ovarian torsion 
where an inflamed and perforated appendix can be 
found22,23.  The right diagnosis made at the appropriate 
time allows for a better orientation of surgical strate-
gies.

Although mortality due to appendicitis has decrea-
sed between 1901 and 1975 from 78% to 28% between 
1985 and 2003, it presents still too high rates due to 
delayed diagnosis and treatment in a highly vulnerable 
group as the newborn is24.

Retrospective studies have shown associations of 
inguinal hernia and appendicitis with inguinal-scrotal 
signs due to the displacement of the appendix inside 
the inguinal canal and/or inflammation effects25. In the 
above case, this form of presentation was not observed 
since the hernia appeared two weeks later, however, 
the anatomical condition was present. It could be su-
ggested that when suspecting an inflammatory process 
in the appendix of newborns, the canals should be ca-
refully examined both with ultrasound and at the time 
of the laparoscopic exploration.

Conclusion

Although it is very rare, appendicitis should be in-

cluded among the differential diagnoses of acute abdo-
minal disorders in newborns and preterm newborns, 
considering its high morbidity and mortality rate. 
Trained pediatric radiologists could improve early 
diagnosis, allowing for timely management. Inguinal 
hernia should be included in the conditions to detect, 
considering the association between neonatal appendi-
citis and the presence of an inguinal hernia.
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