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Abstract
Introduction: Acute appendicitis is one of the most
common causes of acute abdominal pain in pediatric
population. The condition most commonly requiring
emergent surgery in children still retains its diagnostic
challenges, especially in preschoolers, despite significant
advances in therapeutics and medical imaging, due to the
variety of symptoms and the rapid development of
complications. The purpose of this study is to determine the
prevalence of appendicitis in preschool children, the
preferred route of management, as well as to comparative
evaluate the data obtained from children of other ages, in
terms of time from admission to surgery, length of surgery
and length of hospital stay. Materials and Methods:
Retrospective analysis of children admitted with the
diagnose of acute appendicitis at Emergency Children
Hospital „Sf. Maria” Iasi between January 2012 and July
2018 and analysis of demographics, preoperative,
intraoperative, and postoperative data of three age groups:
preschool (less than 6 years of age), school children (6 to 11
years) and teenager (12-17 years). Results: Of 2165 patients
selected for this study, 5.35% patients were preschool
children, with a gender distribution not significantly
different respect to the other two groups. From 99 patients
receiving the final diagnosis of appendicitis in the preschool
group, 95 were operated, mainly open (78 cases). The
surgery was done in the first day after admission in 59.8%,
with a longer duration of surgery, both in open and
laparoscopic appendectomy, respect to the other two groups.
In the preschool group, the frequency of peritonitis was
much higher compared to other ages and the hospital stay
was longer. There was no link between a longer time to
appendectomy and poorer outcomes. Conclusions: Despite
progresses in diagnose and treatment, acute appendicitis in
preschool children is a continuing challenge.
Keywords: preschool children, acute appendicitis,
peritonitis, laparoscopic surgery
Introduction
First described in 1886 by Reginald Fitz, acute
appendicitis is one of the most common surgical causes of

acute abdominal pain in pediatric patients [1, 2]. The peak
incidence is considered between the first and the second
decade of life, albeit it is rarely considered in children
younger than five years of age [3]. Unlike school-aged and
adolescent children, younger children do not exhibit the
classic clinical picture of anorexia and peri-umbilical pain
that migrates to the right lower quadrant, followed by
nausea or vomiting and fever [4].
Despite significant advances in therapeutics and
medical imaging, the condition most commonly requiring
emergent surgery in children still retains its diagnostic
challenges. The non-specific clinical presentation of acute
appendicitis in preschool children is thought to be
responsible for diagnosis delay and therefore for a higher
rate of complications [5].
The purpose of this study is to determine the
prevalence of appendicitis in preschool children, the
preferred route of management, as well as to evaluate the
time from admission to surgery, the length of surgery and
hospital stay. Furthermore, the aim is to analyze and
compare the results with the data found in the literature.
Material and method
A retrospective analysis was carried out for all children
less than 18 years old with the main diagnosis of acute
appendicitis, using the International Classification of
Diseases (ICD-10) codes for appendicitis. Between January
2012 and July 2018, a total of 2165 patients admitted at the
“Sf. Maria” Emergency Clinical Hospital for Children, Iaşi,
Romania with acute appendicitis were charted and
retrospectively reviewed. Demographics, preoperative,
intraoperative, and postoperative data were collected from
patient's medical records and added to Microsoft Excel for
further analysis. The patients presented with common
symptoms of acute appendicitis, including right lower
quadrant pain, fever, anorexia, nausea, and vomiting.
The biological findings, such as leukocytosis and
elevated C-reactive protein, were taken to consideration
during the diagnosis of the selected patients.
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to 11 years included 630 patients that were diagnosed as
such. The oldest patients, the group of age between 12 and
17 years had 1028 cases of appendicitis, according to the
ICD-10 on admission. This led to a distribution of 3.37%
for the age 0 – 5 years, 29% for the age 6 – 11 years, and
47.4% for the age of 12 – 17 years.
The diagnose of appendicitis was further divided into
3 subgroups: acute appendicitis with peritoneal abscess,
acute
appendicitis
with
generalized
peritonitis,
noncomplicated appendicitis
In total there were 99 cases with final diagnosis of
appendicitis in preschool children. 31 of them had acute
appendicitis with peritoneal abscess, 65 patients had acute
appendicitis with peritonitis and only 3 had acute
appendicitis. The group of 6 to 11 years included 644 with
final diagnosis appendicitis, 421 with noncomplicated
appendicitis, 159 with acute appendicitis with peritoneal
abscess, and 64 with acute appendicitis with peritonitis. The
oldest patients, the group of age between 12 and 17 years
had 1194 cases of appendicitis, 706 of them had
noncomplicated appendicitis, 337 had acute appendicitis
with peritoneal abscess and 151 had acute appendicitis with
peritonitis (Figure 1).

The particular focus of this study was on the group of
preschool children, which were defined by < 6 years of age.
For a better comparison, the rest of the patients were
divided into two further groups of age, from 6 – 11 and
from 12 – 17, representing roughly the school children and
“teenager”.
The age at diagnosis, management, duration of each
type of surgery, the duration of hospital stay, and the
meantime between the admission and the surgery for each
subgroup were obtained and analyzed.
Results
A total of 2165 patients were selected for this study,
based on all inclusion criteria. 116 patients were preschool
children, having an age less than 6 years. The group of 6 –
11 years had 721 patients, while the group 12 – 17-year-old
ones was represented by 1328 patients. This makes the
group of 12 – 17 years of age the most represented with a
percentage of 61,3% and the group of preschool children
the least represented with a percentage of 5,35% of all
registered cases. (Table I)
When it comes to gender, we observed an almost even
distribution, with no statistical significance differences.
In the group of preschool children, 73 patients were
diagnosed with appendicitis on admission. The group of 6

AGE (y)

NUMBER OF CASES

%

0-5

116

5,35%

6-11

721

33,5%

12-17

1328

61,3%

Total

2165

100,0%

Table I. Number of cases admitted as appendicitis

Fig. 1. Distribution of cases according to the type of appendicitis
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Fig. 2. Duration of surgery

Group of age

Open appendectomy

Laparoscopic appendectomy

0-5

78

17

6-11

463

114

12-17

837

229

Total

1378

360

Table II. Type of surgery

AGE (y)

MEAN DURATION OF HOSPITALIZATION (d)

0-5

8,14

6-11

5,45

12-17

5,79

Total

5,81

Table III. Mean duration of hospitalization
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Out of a total of 2165 patients included in this study,
1937 had a final diagnosis of appendicitis, and 1738 of
them underwent surgery. The surgical interventions were
divided into open appendectomy (OA) and laparoscopic
appendectomy (LA). All patients with surgical intervention
received also medical treatment, consisting mainly of
antibiotic coverage.
In the group of preschool children, we had 95 surgical
interventions. The vast majority of them were OA with a
count of 78 and 17 patients had LA. The group of 6 to 11
years included 463 OA and 114 LA. And the group of age
between 12 and 17 years had 229 LA and 837 OA (Table
II).
Out of 2165 patients from the study, 228 had a
different final diagnosis such as gastro-enterocolitis,
mesenteric lymphadenitis, Meckel diverticulitis, urinary
tract infections, and intussusceptions. Out of 1937 who
were diagnosed with appendicitis, 199 received
conservative, non-surgical management.
Due to invalid values during data analyze look over,
the meantime between the admission and the surgery of the
patient, compared first by each group, then focused on the
group of preschool children, a certain number of cases had
to be excluded. The vast majority of patients (61 out of 95)
between 0 – 5 years of age were operated on the same day
of admission. This represents a distribution of 64,2% of all
patients in this group. 26 patients (27,3%) received surgical
intervention one day after being admitted to the hospital
and 8 patients (8,5%) underwent the intervention two or
three days after admission.
Considering the duration of surgery, data from only
1153 patients were obtained. We observed that the group of
preschool children had the longest mean duration of all
groups, as well as in OA as in LA. With a total of 48
minutes operation time in average in OA, the group of 6 –
11 years old patients and the group of 12 – 17 years old
were slightly below average with 46,2 minutes (6 – 11
years) and 47 minutes (12 – 17 years). The group of 0 – 5
years old on the other hand exceeded clearly the total mean
duration, with an average of 53,8 minutes per OA surgery.
In LA, the mean duration in 6 – 11-year-old patients was
with 59,5 minutes, almost similar with the total average
time of the group of 12 – 17-year-old with 60,5 minutes,
clearly lower than the total average time of 64,8 minutes of
surgery, while just like in the case of OA, the meantime of
surgery in the patients below 6 years exceeded the total
average time with 83 minutes per surgery on average
(Figure 2).
A look at the mean duration of hospital stay for the
patients involved in this study, shows a higher mean time,
with 8,14 days for the group of preschool children than the
others. The group of 6 -11 and 12 – 17 had a comparable
mean duration of hospital stay with 5,45 days for the group
of 6 – 11 and 5,79 days for the group from 12 – 17 years of
age. This resulted in a total mean duration of hospital stay
of 5,81 days. (Table III)
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Discussion
Acute appendicitis is a relatively uncommon illness in
children under the age of six, and it is frequently detected
late in this age group [6]. Indeed, appendicitis diagnosis in
preschool children is challenging, with a significant
probability of misinterpretation due to atypical clinical
symptoms and the trivialization of abdominal pain [7,8].
The clinical manifestation is frequently variable, and the
diagnosis may be misinterpreted by other medical
conditions. This observation is consistent with the findings
of our study, which show that appendicitis is uncommon in
preschool children and peaks during adolescence. In this
study, 116 preschool children with suspected appendicitis
were involved, with 99 receiving a final diagnosis of
appendicitis. Preschool children were in the minority when
compared to the other groups, with 12–17-year-olds
constituting the vast majority.
The differential diagnosis of acute appendicitis
includes gastro-enterocolitis, mesenteric lymphadenitis,
Meckel diverticulitis, inflammatory bowel disease, right
lower lobe pneumonia, urinary tract infections, and
intussusception, particularly in young pre-verbal children
[9].
Misdiagnosis in preschool-age children ranges from
19 to 57 percent due to its atypical clinical features,
resulting in a high rate of complications [10,11]. The high
prevalence of complicated appendicitis in young children is
due to a combination of factors. The inability of a young
child to communicate with his or her parents, as well as
atypical presentation and other associated illness, may
cause a delay in diagnosis [12–14]. In these young patients,
anatomic immaturity and a lack of an adequate omental
barrier may contribute to the rapid progression to
perforation and peritonitis. Perforation may already be
present in 30 percent to 75 percent of children when the
diagnosis is made, with young children being at higher risk
[13]. This was demonstrated in our study, which found a
high rate of appendicular abscess (31%) and peritonitis
(66%). Since both, acute appendicitis with peritoneal
abscess and acute appendicitis with peritonitis, are defined
as complicated appendicitis, this gives us high percentage
of complicated appendicitis in the group of preschool
children, underlying the importance of this pathology in the
particular group of lower age children.
In
the
pediatric
population,
complicated
intraabdominal infections are most commonly caused by
appendix perforation and may be one of the leading causes
of morbidity [15, 16]. A complicated appendicitis usually
requires a significantly longer hospital stay. A look at the
average length of hospital stay for the patients involved in
this study, reveals that the group of preschool children has
had a higher mean time, with 8,14 days, than the others
(5,45 and 5,79).
In terms of surgery duration, we observed that the
preschool age group had the longest mean duration of all
groups, both in OA and LA, possibly due to complicated
appendicitis and anatomical particularities [15,17].
This study also looked at the time it took from
presentation to surgery. Despite the fact that the majority of
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patients aged 0 to 5 years were operated on the same day of
admission or one day later, there was no link between a
longer time to appendectomy and poorer outcomes in terms
of total time of surgery procedure and length of hospital
stay. Recent studies investigating the time to appendectomy
relative to the onset of symptoms found no association,
implying that the timing of appendectomy has no effect on
adverse event rates, that appendectomy in the middle of the
night is no longer justified, and that appendectomy should
be considered an elective procedure once antibiotic therapy
has been initiated [18-21].

Conclusion
These study results point out that, despite major
breakthroughs in treatments and medical imaging,
diagnosing appendicitis in preschool children remains
challenging. Despite the low number of incidences, an early
diagnosis of acute appendicitis in preschool children is
mandatory. It requires a high level of suspicion, a thorough
medical history, and periodic physical examinations, due to
the variety of symptoms and the rapid development of
complications.
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