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Apendicitis en menores de cuatro años. Identificación de signos, síntomas  
y parámetros analíticos y radiológicos hacia un diagnóstico precoz

Introduction: acute appendicitis in children under 4 years old shows a high incidence of complications 
due to a late diagnosis such as peritonitis, in comparison to other ages. This study is aimed to find data 
in order to achieve an early diagnosis to reduce their incidence.
Methodology: retrospective study for children under 4 years with confirmed diagnosis of acute ap-
pendicitis from pathological sample. Demographic, clinical, laboratory, imaging, anatomical pathology 
and surgical complications data were recorded and analyzed.
Results: eighty-two patients were enrolled, and a 1.5:1 ratio of male/female was found, which varied 
by age group, where 85.7% of female in children under 2 years and 43.2% between 2 and 4 years 
were found. The most frequent symptoms were progressive abdominal pain, vomiting, anorexia and 
malaise. The most common signs were tenderness in right lower quadrant, rebound pain and fever. 
There were no differences in laboratory, radiological or anatomical pathology findings.
Peritonitis was more frequent in patients with fever >38.5 °C on the first day (OR 3.36; p=0.009). No 
significant relationship was observed between age and increased risk of peritonitis.
Conclusions: acute appendicitis in children under 4 years is still a diagnostic challenge. Symptoms and 
signs are similar to classic appendicitis, though most frequently associated malaise and high fever and 
short evolution. Fever is related to a three times higher risk of appendical perforation and peritonitis, 
especially in women younger than 2 years.

Introducción: la apendicitis aguda en menores de cuatro años presenta una incidencia elevada de 
complicaciones con respecto a otras edades, propias de un diagnóstico tardío, como la peritonitis. Con 
este estudio se pretende encontrar datos que ayuden a un diagnóstico precoz que reduzca su inciden-
cia.
Material y métodos: estudio retrospectivo de los niños menores de cuatro años con diagnóstico de 
apendicitis aguda confirmada a partir de una muestra anatomopatológica. Se registraron y analizaron 
variables demográficas, clínicas y analíticas, pruebas de imagen y anatomopatológicas, y complica-
ciones quirúrgicas.
Resultados: de 82 pacientes incluidos, se encontró una relación de 1,5:1 hombre:mujer, que varió según 
la franja de edad, hallando un 85,7% de mujeres en menores de dos años y un 43,2% entre dos y 
cuatro años. Los síntomas más frecuentes fueron dolor abdominal progresivo, vómitos, anorexia y 
decaimiento. Los signos más frecuentes fueron dolor a la palpación en la fosa iliaca derecha, defensa 
abdominal y fiebre. No hubo diferencias en cuanto a hallazgos analíticos, radiológicos o anatomopa-
tológicos.
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INTRODUCTION 

Acute abdominal pain is a frequent reason for vis-

its to primary care paediatrics departments, and 

has an extensive differential diagnosis that ranges 

from common mild pathologies to life-threatening 

conditions. Some of the features of acute appendi-

citis in children are also typical of adult presenta-

tions,1,2 despite the anatomical or dietary differ-

ences that make the pathophysiology of these two 

groups different.3-5 However, the younger the pa-

tient, the more common it is to observe complica-

tions characteristic of a delayed diagnosis, such as 

peritonitis secondary to perforated appendicitis, 

especially in children younger than 4 years.6-8

The objectives of the stuy were: 

  Describing and analysing symptoms, signs, 

laboratory findings, and imaging tests in pa-

tients younger than 4 years diagnosed with 

acute appendicitis.

  Identifying the data that are most significant 

for the early diagnosis of acute appendicitis.

  Identifying the data most frequently associat-

ed with the main complication in this age 

group: appendiceal perforation with peritoni-

tis.

  Promoting the systematic documentation of 

signs and symptoms that can help the clinician 

make an early diagnosis.

MATERIALS AND METHODS

We conducted a retrospective study that run from 

December 2006 to April 2012. The study included 

children younger than 4 years seen at the paediat-

ric emergency department of a tertiary university 

hospital with a diagnosis of acute appendicitis 

confirmed by histological examination of the ap-

pendix after surgery. We obtained the data from 

the medical records of patients with a discharge 

diagnosis of acute appendicitis (ICD-10 K35.9) 

from the hospital’s coding unit. We excluded cases 

in which appendectomy was performed for sus-

pected acute appendicitis if they turned out to be 

nonpathological (“white appendectomies”), as 

well as cases in which prophylactic appendecto-

mies were performed in the context of another 

intervention. The study did not exclude patients 

that were diagnosed in other centres and eventu-

ally transferred to our hospital for surgery.

We collected data for demographic, clinical, labo-

ratory, radiological, ultrasonographic, and anatom-

ical pathology variables, and on the length of stay 

and postoperative complications, data needed to 

apply some of the validated scales for diagnosing 

appendicitis in children, such as the Pediatric Ap-

pendicitis Score (PAS) developed by M. Samuel.9-11 

When it came to the evolution of the disease, we 

collected the duration of symptoms from the re-

ported day of onset to the day of diagnosis, as well 

as any visits to the hospital that occurred in this 

time interval. We collected the length of stay in 

days from admission to discharge, including both. 

The follow-up period comprehended the time 

from the day of diagnosis to the time of the study.

The data collected for the abnormal findings of ab-

dominal radiographs included presence of dilated 

bowel loops, free intraabdominal air, appendico-

lith, silent abdomen, and obliteration of the psoas 
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La peritonitis fue más frecuente en los pacientes con fiebre >38,5 °C el primer día (odds ratio: 3,36; 
p=0,009). No se observó relación significativa entre edad y aumento de riesgo de peritonitis.
Conclusiones: la apendicitis aguda en menores de cuatro años sigue siendo un reto diagnóstico. Los 
síntomas y signos son similares a los clásicos de la apendicitis, aunque asocian más frecuentemente 
decaimiento y fiebre alta y de corta evolución; esta última triplica el riesgo de perforación apendicular 
y peritonitis, sobre todo en mujeres menores de dos años.

Palabras clave: 
 Apendicitis  

 Diagnóstico precoz  
 Perforación intestinal 

 Peritonitis  
 Preescolar. Lactante
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shadow; we did not consider antalgic scoliosis sig-

nificant. Findings considered abnormal in the ab-

dominal ultrasound were presence of appendico-

lith, abscess, appendiceal mass and peritonitis 

(presence of suppurative fluid in the peritoneal 

cavity). We also analysed abnormal findings such 

as dilated bowel loops, enlarged appendix, inflam-

matory adenopathies, increased echogenicity of 

periappendiceal fat, noncompressible appendix, 

and fluid collection in bowel loops. 

We classified complications as early if they oc-

curred in the first three days postsurgery, and late 

if they developed afterward. 

Lastly, we analysed the different study variables 

using the Stata® software, version 12.0.

RESULTS

The study included a total of 82 patients that met 

the eligibility criteria. The mean age was 36.8 

months (range, 7–47 months) with a median of 

38.5 months. We found no significant differences 

in the various variables between age groups. The 

sample included 48 boys and 34 girls, resulting in 

a 1.5:1 ratio. This ratio varied depending on age, 

with girls accounting for 85.7% of patients under 2 

years of age and 43.2% of patients between 2 and 

4 years of age. 

The mean length of stay was 9 days. The median 

time to diagnosis was 2 days since the onset of 

symptoms in children younger than 2 years, and 

extended to 3 days for older children. Of all pa-

tients, 57.7% were diagnosed in their first visit to 

the hospital, 30.7% during a second visit, and up to 

11.5% required three or more visits to get diag-

nosed. 

Table 1 presents the documented symptoms and 

their respective frequencies. The most frequent 

symptoms were progressive abdominal pain, vom-

iting, anorexia, and asthenia.

The most frequent signs were pain upon palpation 

of the lower right quadrant or the right iliac fossa 

(RIF), abdominal guarding, and fever (Table 2). In 

regards to the latter, we ought to note that 74.1% 

of patients presenting with high fever (>38.5 °C) 

had developed it on the day of the onset of symp-

toms. 

The main laboratory findings (Table 3) were elevat-

ed C-reactive protein (CRP), neutrophilia and leu-

kocytosis. The platelet counts were normal. 

The absence of some data in the medical records, 

such as dysuria or abdominal pain upon perform-

ing the Valsalva manoeuvre, precluded the correct 

application of the PAS, so we could not include this 

score in our analysis. 

When it came to imaging tests, the documenta-

tion showed that plain radiography of the abdo-

men showed abnormalities in up to 75% of pa-

tients, while the abdominal ultrasound was 

abnormal in 88.8%. The most frequent ultrasound 

findings were free fluid/peritonitis (26.9%) and 

signs of inflammation (23.8%).

The most common anatomical pathology findings 

were acute gangrenous appendicitis (52.9%) and 

Table 1. Most frequent symptoms in children younger 
than 4 years with acute appendicitis

Symptoms Frequency (95% CI)
Abdominal pain:
• Progressive
• Intermittent

96.2% (87.0–99.5)
33.9% (20.8–47.1)

Vomiting 83.7% (73.8–91.0)
Anorexia 83% (68–93)
Asthenia 70.7% (58.2–81.4)
Diarrhoea  37.3% (26.4–49.37)
Constipation 8% (2.9–16.6)

95% CI: 95% confidence interval.

Table 2. Most frequent signs in children younger than 
4 years with acute appendicitis

Signs Frequency (95% CI)
Pain upon palpation of the RIF 84.5% (73.9–92.0)
Abdominal guarding 79.2% (68.4–87.6)
Fever
• Starting on day of onset
• <38.5 °C
• ≥38.5 °C

75.6% (64.6 a 84.6)
24.4% 
51.3% 

Diffuse pain upon palpation 72.6% (60.9–82.4)
Rebound tenderness 64.4% (48.8–78.1)
Abdominal distension 49.1% (35.1–63.2)

RIF: right iliac fossa; 95% CI: 95% confidence interval.
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acute perforated appendicitis (19.7%). Gangre-

nous appendicitis was the most common finding 

in anatomical pathology in both children older and 

younger than two years (71.4% and 62.2%, respec-

tively).

Lastly, peritonitis was documented in 58.4% of the 

patients (95% confidence interval [95% CI]: 46.6–

69.5). Patients who developed a high fever on the 

day of onset had three times the risk of developing 

peritonitis (odds ratio [OR]: 3.3; 95% CI: 1.2–9.5; 

p=0.009). The rest of the parameters under study 

showed no statistically significant relationship 

with peritonitis. Also, abdominal abscesses were 

documented in 28.6% of the cases. There were no 

deaths in the sample under study.

DISCUSSION

The data obtained in our study are mostly consist-

ent with those found in other case series of similar 

characteristics.12-15 Sakellaris et al studied a sam-

ple of 122 children younger than 5 years diagnosed 

with appendicitis, which they classified as compli-

cated or uncomplicated depending on the pres-

ence of appendiceal perforation at surgery. In their 

study, the symptom that was present in almost all 

cases was diffuse abdominal pain accompanied by 

fever, nausea and vomiting, all of which developed 

in at least 75% of the patients. Nearly half of the 

patients presented with anorexia and diarrhoea. 

Less typical symptoms included dysuria, cough, 

and odynophagia (as the only symptom in 11%). 

Unlike what happened in our series, asthenia was 

only observed in 6%. The signs found most fre-

quently in complicated appendicitis cases were 

abdominal guarding (slightly higher in complicat-

ed versus uncomplicated appendicitis, in 76% and 

64% of cases, respectively), signs of dehydration (in 

up to 59%), abdominal distension (30%), rebound 

tenderness (in up to 90% of complex cases), de-

creased bowel sounds and tachycardia. Another 

circumstance that contributed to the develop-

ment of complicated forms of appendicitis was 

the delayed identification of symptoms beyond 

the first visit. Up to 66% of the patients that had 

sought care at a prior time had been diagnosed 

with a different condition, and had even been 

treated with antibiotics.

Bundy et al performed a literature review of 42 

studies on acute appendicitis in children of differ-

ent age ranges. Their analysis showed that fever 

was the best diagnostic predictor for acute appen-

dicitis in children with abdominal pain, a finding 

that is consistent with the significant increase of 

up to three times in the risk for peritonitis found in 

our series. 

An unexpected finding in our study was the pre-

dominance of the female sex in patients younger 

than 2 years that has not been found in other sam-

ples, which may have been due to the small sam-

ple size. The fact that children younger than two 

years are diagnosed earlier than the older children 

in our sample may be due to the clinical impor-

tance of a high fever of rapid onset accompanied 

by asthenia in these patients that are vulnerable in 

themselves, which leads to suspicion of a severe 

underlying pathology and admission to the hospi-

tal, even if the clinical signs and symptoms are not 

sufficient to make a definitive diagnosis.

As for diagnostic tests, previous case series are 

consistent in showing low specificity for the labo-

ratory parameters, although the absence of leuko-

cytosis and neutrophilia makes the diagnosis of 

appendicitis improbable. Likewise, imaging tests 

do not allow a definitive diagnosis in every case. 

Nevertheless, both plain abdominal radiographs 

and abdominal ultrasound scans are abnormal in 

up to 75% of patients with acute appendicitis.

On the subject of the increased risk of developing 

complicated appendicitis of children younger than 

Table 3. Laboratory parameters in children younger 
than 4 years with acute appendicitis
Laboratory parameters Frequency (95% CI)

Leukocytosis (>15 000/μl)
Mean count

60% (48.4–70.8)
13 275 (12 000–14 500)

Neutrophilia (>7000/μl) 88.6% (79.5–94,7)
Platelets Normal ranges 100%
CRP (>5 mg/l) 97.4% (91.0–99.7)

CRP: C-reactive protein; 95% CI: 95% confidence interval.
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4 years, several studies have focused on appendi-

ceal perforation and subsequent peritonitis.3,12,16,17 

Kara et al reported the development of appendiceal 

perforation in up to 86% of children younger than 1 

year, a frequency that decreased to as low as 49% in 

children aged 4 and 5 years. Abscess formation was 

associated with leukocytosis, fever, and the pres-

ence of faecalith. Up to 66% of children younger 

than 3 years in this series had perforation at the 

time of surgery. Furthermore, their symptoms de-

veloped earlier, were more severe, and lasted long-

er, and the incidence of postoperative complica-

tions was also higher in this group. 

Postoperative complications were infrequent in all 

the case series we reviewed, and the most common 

ones were abscess formation and skin infections. 

We did not find data on mortality.

The scarcity of the data required for the application 

of the PAS evinces the lack of standardisation in the 

management of abdominal pain in cases of sus-

pected appendicitis, as the management does not 

systematically gather information for all the items 

in the different validated scales, in addition to the 

limitations characteristic of a retrospective study. 

At any rate, the scales validated for appendicitis in 

children are not specific in children this young. 

The low incidence of this entity in this age group 

and the nonspecificity of some of its symptoms 

result in a low level of suspicion on the part of the 

clinician and in delayed diagnosis, with the conse-

quent delay in therapeutic intervention.

CONCLUSIONS

The diagnosis of acute appendicitis in children 

younger than 4 years continues to be a challenge. 

The high incidence of bowel perforation in this age 

group, as well as the development of abscesses 

and other postoperative complications, motivates 

the search for tools to aid in its early diagnosis.

The signs and symptoms in this age group are sim-

ilar to the classic signs and symptoms of appendi-

citis, although asthenia and high fever of short 

duration is found often in this group, as well as 

three times the risk of bowel perforation and peri-

tonitis, a finding that is more frequent in girls 

younger than two years. 

Laboratory parameters help rule out the diagnosis, 

but their specificity is low. Similarly, imaging stud-

ies are usually abnormal, but seldom conclusive.

Finally, it is necessary that data for the parameters 

used in some of the scales for the diagnosis of 

acute appendicitis in children be collected in a sys-

tematic and standardised manner, even though 

there are no studies yet validating their use in this 

particular age group.  
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