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Abstract

Objective - To determine how much children with “major” congenital abnormalities during the first year of life, compared to
those without them, burden the health care system more in terms of length of stay and number of admissions and discharges.
Methods - The electronic records of 57 patients with major congenital abnormalities (study group) and 57 patients who were
surgically treated for another condition in the first year of life (control group) were reviewed retrospectively. Results — Children
with congenital abnormalities were first hospitalized at the age of 1 (IQR=5) day, compared to 121 (IQR=278) days in children
without congenital abnormalities (P<0.001). The total number of hospitalizations in the study group was 2.39+1.57, while in the
control group, it was 1.14+0.35 (P<0.001). The length of stay in the hospital in children with congenital abnormalities was 48
(IQR=74) days, compared to the control group, which was 3 (IQR=15) days (P<0.001). The average length of stay in children
with congenital abnormalities was 22.5 (IQR=29) days, while in the control group, it was 3 IQR=11) days (P<0.001). The aver-
age share of the length of stay in the intensive care unit in relation to the total length of stay in the hospital for the group with
congenital abnormalities was 46.6%, while for the control group, it was 23.3% (P<0.001). Conclusion - Children with con-
genital abnormalities had a 4.9x overall longer length of hospital stay and a 3.1x longer length of stay in the intensive care unit.

Key Words: Congenital Abnormality = Eurocat = Length of Hospital Stay = Children s Pediatric Surgery.

Introduction abnormalities (2, 3). Although diagnostics are pro-

gressing day by day, many abnormalities remain of

Congenital abnormalities include a number of .. . . etiology. Some structural and many

structural and functional abnormalities that can functional defects are attributed to basic genetic

appear as an isolated defect or as a group of de- defects or chromosomal abnormalities, but also to

fects, better known as syndromes and associations . . .
> ynd d the interaction of numerous environmental factors

with genes (4, 5).

are “minor”, others are associated with spontane- EUROCAT is a European network of popula-
ous abortion, stillbirth, or death in the early post-

(1). They vary considerably in severity. While some

tion-based registries for the epidemiological sur-

natal period. We usually describe abnormalities veillance of congenital abnormalities. In 2023, the

that affect an infant’s life expectancy, health sta- .
p Y network had 43 member registries from 23 coun-

tus, and physical or social functioning as “major” . . .
’ Py & J tries covering more than 25% of the European birth

* ORCID: 0000-0003-4218-6184 population (6). Croatia actively participates in the
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network almost from the very beginning (7). The
EUROIlinkCAT project, which was completed in
the 2022 year, included 17 registers from 14 coun-
tries, and important facts were established. In the
period from 2005 to 2014, 97% of children with
a congenital abnormality survived to the age of 10
and were 30% less likely to die than children born
before 2005. During the first year of life, 85% of
children with a congenital abnormality were admit-
ted to the hospital compared to 31% of children
without a congenital abnormality. Children with a
congenital abnormality spent 2-3 times more time
in the hospital, and during the first year of life,
37.8% of them were operated on compared to only
0.8% without a congenital abnormality (8).

The aim of our study was to determine how
much more, during the first year of life, children
with “major” congenital abnormalities, compared
to those without, burden the health system of the
largest tertiary health institution in the Republic of
Croatia.

Materials and Methods

Patients

For the purposes of the research, electronic records
of patients in the hospital information system (IN2
BIS®, IN2 Group, Zagreb, Croatia) were reviewed
retrospectively. The study population of patients
were all patients with a major congenital abnormal-
ity (according to EUROCAT) (9) born in the pe-
riod from January 1, 2018, to December 31, 2019
(pre-COVID-19 period), who were exclusively
treated in the University Hospital Centre Zagreb,
Croatia during the first year of life. Excluding
criteria were conditions in the domain of cardiac
surgery and neurosurgery, given that pediatric sur-
geons do not deal with the mentioned pathology.
The control group, whose population of patients
were randomly selected (simple random sampling),
consisted of patients comparable by gender during
the same time period, who were surgically treated
during the first year of life for some other condition
that is not covered by the EUROCAT definition of

a major congenital abnormality.

Outcome Measures

The main outcome of the research was to determine
the difference in overall hospital length of stay and
in the intensive care unit during the first year of
life between children with major congenital ab-
normalities (according to EUROCAT) compared
to children without congenital abnormalities. The
secondary outcomes of the study were to determine
the age (in days) at which children with a congeni-
tal abnormality present for the first hospitalization
compared to children without a congenital abnor-
mality and to determine the total number of hos-
pitalizations of children with a congenital abnor-
mality compared to children without a congenital
abnormality during the first year of life. Also, the
average length of stay (length of stay / total number
of discharges), and the average share of the length
of stay in the intensive care unit in relation to the
total length of stay in the hospital were determined
for both groups.

Statistical Analysis

Descriptive statistics were used to characterize the
patient cohort. Collected measurements were ana-
lyzed for normal distribution using the Shapiro—
Wilk test. Categorical variables were expressed as
frequencies and percentages. Chi-squared test was
used to assess differences in the distribution of cat-
egorical data. Continuous variables were expressed
as mean with standard deviation (SD) and median
(Mdn) with interquartile range (IQR) and were an-
alyzed using the Student’s t-test or Mann—Whitney
U test as appropriate. The obtained data were
analyzed using the Microsoft Excel® software pro-
gram (XLSTAT®) for Windows, version 2020.5.1
(Microsoft Corporation, Redmond, WA, USA). A
significance level of 0.05 was used.

Results

During the 2-year period, a total of 57 children
were identified with a major congenital abnormal-
ity and were surgically treated at the Department
of Pediatric Surgery, University Hospital Centre
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Table 1. Diagnoses of Children Who Made up the Study and Control Groups

Children with a major abnormality” (study group) N (%) Children without major abnormality (control group) ~ N (%)
VACTERL association 2(3.51) Pneumothorax 4(7.02)
Diaphragmatic hernia 8 (14.05) Inguinal hernia 15 (26.33)
Hirschsprung’s disease 3 (5.26) Dermoid cyst 1(1.75)
Atresia of small intestine 2(3.51) Neuroblastoma 1 (1.75)
Esophageal atresia with tracheoesophageal fistula 3 (5.20) Hypertrophic pyloric stenosis 3 (5.26)
Multicystic renal dysplasia 1(1.75) Undescended testicle 9 (15.80)
Down syndrome 5 (8.77) Tleus 4(7.02)
Posterior urethral valve 2(3.51) Necrotizing enterocolitis 7 (12.29)
Ompbhalocele 2 (3.51) Intussusception 1(1.75)
Anorectal malformation 6(10.53) Phimosis 1 (1.75)
Congenital hydronephrosis 5 (8.77) Hepatoblastoma 1(1.75)
Anomalies of intestinal fixation 4(7.02) Adrenal hemangioma 1 (1.75)
Atresia of bile ducts 5 (8.77) Abscessus perianalis 2(3.51)
Conjoined twins 2(3.51) Naevus 1 (1.75)
Gastroschisis 2(3.51) Combustion 1(1.75)
CHARGE syndrome 1(1.75) Fracture 2 (3.51)
Bladder exstrophy 3 (5.20) Intestine perforation 2 (3.51)
Pallister-Killian syndrome 1(1.75) Sacrococcygeal teratoma 1 (1.75)

"According to the EUROCAT definition.

Zagreb [N (boys)=28 (49.12%), N (girls)=29
(50.88%)]. For the control group, 57 children
[(N (boys)=35 (61.40%), N (girls)=22 (38.60%)]
were randomly selected comparable by gender
(P=0.187) (Table 1). Children with congenital ab-
normalities were first hospitalized at the age of 1
day (IQR=5), compared to 121 days (IQR=278)
in children without congenital abnormalities
(P<0.001) (Fig. 1. a). The total number of hospital-
izations in the study group was 2.39+1.57 [Mdn=2
(IQR=2)], while in the control group, it was
1.14£0.35 [Mdn=1 (IQR=0)] (P<0.001) (Fig. 1.
b). The largest number of hospitalizations, as many
as 9, involved children with a posterior urethral
valve. The total length of stay in the hospital (ward
+ intensive care unit) in children with congenital
abnormalities was 48 days (IQR=74), while in the
control group, it was 3 days (IQR=15) (P<0.001)
(Fig. 1. ¢). The longest length of stay involved chil-
dren with gastroschisis, Pallister-Killian syndrome,
and VACTERL-associated abnormalities (vertebral

defects, anal atresia, cardiac defects, tracheoesopha-
geal fistula, renal anomalies, and limb abnormali-
ties). The average length of stay in children with
congenital abnormalities was 22.5 days (IQR=29),
while in the control group, it was 3 days (IQR=11)
(P<0.001). The study group’s length of stay in the
intensive care unit was 12 days (IQR=34), while in
the control group, it was 0 days (IQR=8) (P<0.001)
(Fig. 1. d). Conjoined twins spent the longest time
in the intensive care unit, 233 days. Children with
congenital abnormalities spent a total of 4720 days
in the hospital, of which 2048 days were in the
intensive care unit, while children without con-
genital abnormalities stayed in the hospital and in-
tensive care unit for 964 and 546 days respectively
(P<0.001). The average share of the length of stay
in the intensive care unit in relation to the total
length of stay in the hospital for the group with
congenital abnormalities was 46.6%, while for the
control group, it was 23.3% (P<0.001).
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Fig. 1. (a) age of first hospitalization (days); (b) total number of hospitalizations; (c) length of hospital stay (ward + inten-
sive care unit) (days); (d) length of stay in the intensive care unit (days). *Mann—Whitney U test.

Discussion

This research established that in all observed param-
eters, children with congenital abnormalities are
statistically significantly different compared to chil-
dren without congenital abnormalities. Children
with congenital abnormalities are hospitalized ear-
lier, have a higher total number of hospitalizations,
the length of stay in the hospital and intensive care
unit is significantly longer, as well as the average
length of stay compared to children without con-
genital abnormalities. The investigation showed
that children with congenital abnormalities had a

4.9x longer length of hospital stay and a 3.1x lon-
ger length of stay within the intensive care unit
during the first year of life.

Although this is the first study with this objec-
tive, several studies have dealt with this topic, pri-
marily as part of international projects. Urhoj et al.
(10) quantified the burden of disease in childhood
for children with congenital abnormalities by as-
sessing the risk of hospitalization, the number of
days spent in the hospital, and the proportion of
children with extended stays (210 days). Among
EUROCAT children, 85% were hospitalized in the
first year, compared to 31% of the control children,
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while the median length of stay was 2—3 times lon-
ger for EUROCAT children. The percentages of
children with extended stays in the first year were
24% for EUROCAT children and 1% for control
children. The median length of stay varied greatly
between congenital abnormality subgroups, with
children with gastrointestinal abnormalities and
congenital heart defects having the longest stays.
Given that the focus of our study was on the first
year of life, it is important to note the fact that
the study by Urhoj et al. determined that the first
year of life represents the greatest burden in terms
of the number of hospitalizations and the number
of surgical procedures compared to the period be-
tween 1-4 years and between 5-9 years of life. A
population-based study from Australia showed that
among almost 22,000 children with major con-
genital abnormalities, the mean number of hospital
admissions up to the age of five years was higher
than in children without congenital abnormalities
(3.8 vs 2.2 admissions per child) (11). Similar to
the study by Urhoj et al., the aim of the study by
Garne et al. (12) was to report overall morbidity
for children with rare structural congenital abnor-
malities measured as the risk of hospitalization, the
median number of days spent in hospital, the pro-
portion of children with extended stays of 10 days
or more, the proportion of children having surgery,
the median number of surgical procedures and age
at first surgery. The results showed that in the first
year of life, the median length of stay ranged from
3.5 days (anotia) to 53.8 days (atresia of bile ducts),
while the median number of surgical procedures
for those under 5 years was two or more for 14 of
the 18 abnormalities and the highest for children
with Prune-Belly at 7.4. The variable length of hos-
pital stay is becoming a standard indicator in the
assessment/evaluation of the number and severity
of surgical procedures. The study by Apfeld et al.
(13) evaluated the postoperative length of stay after
minimally invasive surgery on children with non-
cardiac congenital abnormalities, with the aim that
surgeons around the world use these results as ref-
erence values when evaluating their own treatment
outcomes. Silberbach et al. (14) were interested

in the impact of primary diagnosis and preopera-
tive parameters on hospital fees and postoperative
length of stay for 10 types of low-risk congenital
heart malformations, in order to predict the neces-
sary resources and create a sound economic policy
for the satisfaction of each patient. Analogous to
the above, the study by Brennan et al. additionally
incorporated the surgical procedure itself and post-
operative factors (15). Certain lengths of stay are
also used as treatment outcome parameters, so the
study by Murthy et al. (16) predicted which risk
factors in children with congenital diaphragmatic
hernia could result in a length of stay >109 days,
all with the aim of helping in risk adjustment for
comparative benchmarking and for counseling af-
fected families. Overall, the study by Berry et al.
found that the presence of a congenital abnormal-
ity (OR=2.47) is a predictor of increased length of

stay in neonatal intensive care units (17).

Limitation of Study

The study has limitations primarily in the size of
the patient sample. The reason for the small sample
comes from the fact that the research covered one
(albeit the largest) tertiary center, out of a possible
six in the Republic of Croatia. It is also important
to emphasize that abnormalities from the domain
of neurosurgery and cardiac surgery, as well as con-
ditions that did not require surgical treatment, were
omitted.

Conclusion

The burden of disease in early childhood is great
both for children with major congenital abnor-
malities and their parents, as well as for the health
system that cares for them. Based on the results of
this study, parents of children with major congeni-
tal abnormalities should be adequately informed
about the burden of diseases caused by major con-
genital abnormalities, especially in the first year of
the child’s life, while the health system should plan
adequate resources in order to provide the most op-
timal health care. Families of children with major
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congenital abnormalities should receive adequate
support, not only from health professionals, but
also from competent authorities and health and so-
cial policy.
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