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ABSTRACT

Introduction: investigating the health profile of newborns (NB) with congenital gastrointestinal tract abnormalities and
congenital anterior abdominal wall defects along with their mothers admitted in the Neonatal Intensive Care Units (NICU) and
Neonatal Intermediate Care Unit (NIMCU) in a reference hospital.

Methods: a transversal study with quantitative approach and admitted NB health records analysis, between 2010 and 2020
in the NICU and NIMCU in a Santa Catarina reference hospital. There was a gastrointestinal tract and anterior abdominal
wall congenital abnormalities confirmed diagnosis on these NB. The dependent and independent variables analized through
absolut frequency and association studies were performed using a chi-square test.

Results: 39 patients were identified with the researched abnormalities, the most frequent were gastroschisis (43,5%), cleft
palate (38,5%) and omphalocele (7,7%). The variables associated to congenital abnormalities related to the NB were: very
low weight or low weight (p<0,0001), death (p<0,0001) and associated abnormalities presence (p<0,0001). Thus, regarding the
mother: older than 35 years old, gestational or chronic comorbidities and other congenital abnormalities offspring (p <0,0001).
Conclusion: the congenital abnormalities in the gastrointestinal tract and anterior abdominal wall showed relative increased

risk in the low weight and other congenital abnormalities NB, as well as increased death risk in this population.
Keywords: Congenital Abnormalities; Intensive Care Units Neonatal; Gastrointestinal Tract; Abdominal Wall.

Introduction

Gastrointestinal and anterior abdominal wall CM
are made up of congenital structural and /or functional
alterations of the involved organs or wall, which may
harm the physical, intellectual or social well-being of
the patient!.

These are highly prevalent in several Brazilian
studies and are second only to musculoskeletal and
cardiac malformations23. In addition, musculoskeletal,
nervous, cardiac and digestive CM are the most
prevalent, together representing 60% of all®.

Most CM related to the gastrointestinal tract
and anterior abdominal wall can be diagnosed on
morphological ultrasound (USG) between the 18th
and 22nd weeks of gestation.* However, its etiology
is poorly understood, relating to environmental and
genetic risk factors®. Thus, depending on the degree
of the anomaly, there may be a need for specific
surgical interventions, care in the NICU and other
multidisciplinary care, with prolonged hospitalization,
in addition to possible irreversible damage to the NB®.
The objective of this study was to investigate the
epidemiological profile of newborns and their mothers
with CM of the gastrointestinal tract and anterior
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abdominal wall hospitalized in the NICU and NIMCU
of a tertiary hospital in the micro-region of Alto Vale
do Itajai.

Material and Method

This is a cross-sectional and retrospective study
with a quantitative approach. All NBs (<28 days of life)
admitted between January 2010 and December 2020 at
the NICU and NIMCU of a referral hospital in a micro-
region of Alto Vale do Itajai (Santa Catarina) who had
a confirmed diagnosis were included in this study. CM
of the gastrointestinal tract and anterior abdominal
wall. All NBs who did not have a confirmed diagnosis
of gastrointestinal and /or anterior abdominal wall CM,
who were not admitted to the NICU and NIMCU or
who were admitted after 28 days of life were excluded.
The data were obtained through the analysis of the
medical records of these patients, through clinical
descriptions, physical examinations and image reports.

The dependent variable analyzed was the CM of
the gastrointestinal tract and anterior abdominal wall
according to the International Code of Diseases (CID)
10. The independent variables analyzed were in relation
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to the NB: origin, gestational age by the date of the last
menstrual period and by USG, existence of prenatal
diagnosis of the anomaly, associated anomalies,
sex, Apgar score, birth weight, number of surgical
medical interventions performed, outcome and length
of hospital stay. And in relation to the mother: age,
comorbidities, number of prenatal consultations,
gestational history and type of delivery.

Statistical analysis was performed using the
GraphPad Prism software version 5.0, with the
chi-square test (x?). The test was used to compare
proportions, according to the number of cases, as
it sought to analyze the variables in a comparative
and qualitative way, in order to analyze possible
associations between malformations and the variables

studied’.
This work was submitted to the research
ethics committee through the Brazil platform

and approved under the CAAE opinion number
(38845820.9.0000.5676).

Results

From 2010 to 2020, 39 cases of CM of the
gastrointestinal tract and anterior abdominal wall were
found in the NICU and NIMCU in a referral hospital in
a micro-region of Santa Catarina. When analyzing the
independent variables of newborns and mothers, there
was a rate of unreported data that ranged from O to
46%.

The prevalence was slightly higher in male newborns
(53.84%). Most of the CM found were gastroschisis,
followed by cleft palate and omphalocele, as shown in

Table 1. Absolute frequencies of gastrointestinal and anterior abdominal wall
CM.

Gastrointestinal MC and Frequency
anterior abdominal wall N

Gastroschisis 17 43,6%
Cleft palate 15 38,5%
Omphalocele 3 77%
Pointed palate 1 2,6%
Jejunal atresia 1 2,6%
Esophageal atresia 2 51%

CM. congenital malformations; n. number.

Table 1.

From the association analysis of the variables with
the chi-square test, we observed that the CM of the
gastrointestinal tract and the anterior abdominal wall
are largely related to very low birth weight (<1500g) or
low birth weight (<2500) NBs. (p < 0.0001), as shown in
Table 2. However, most newborns were born at term
(37 - 42 weeks of gestation) in the two forms analyzed
(ultrasound and date of last menstrual period).

Malheiro MJ, Pasa MCW, Lima P

The average length of stay of newborns in the NICU
and NIMCU was 19.2 days, and 64.10% had a total
hospital stay of less than 20 days. This fact correlated
with the very high risk of death in these patients (p
< 0.0001) (Table 2), as well as a transfer rate to other
services of around 20%.

In addition, it was found that there is a high relative
risk of newborns having malformations associated
with gastrointestinal and anterior abdominal wall CM
(p <0.0001). Furthermore, 46.2% of all NBs studied
required one or more surgical interventions, both to
correct the studied CM and associated ones.

Regarding the Apgar score, more than half of the
newborns were born with an adequate score (greater
than or equal to 8) in the 1** minute and about 70% had
the adequate score in the 5% minute after birth. And,
among children who were born with an inadequate
index in the Ist minute, most were very low birth
weight or underweight, and 42.8% of these children
had 1 or more malformations associated with the
main abnormality.

Table 2. Relationship between gastrointestinal CM and anterior abdominal wall
and NB variables.

NB independent Gastrointestinal CM and
variables anterior abdominal wall
n % RR p*

Very low birth weight o
or low birth weight 18 46,14% 2167 | <0,0001
CM associated with
gastrointestinal and 1 | 2820% | 2,63 | <0,0001
anterior abdominal
wall CM
Neonatal death 8 20,51% | 4,37 | <0,0001

NB. Newborn; CM. congenital malformations; RR. relative risk.
* Chi-square test.

Regarding the mothers, most were between 19 and
34 years old (61.5%), were primigravidae (89.7%), had
negative serology for HIV, toxoplasmosis, hepatitis B
and C (87.1%), underwent prenatal care with a number
of consultations greater than or equal to 6 (56.4%)
and delivery via cesarean section (74.3%). In addition,
half of the mothers knew about the presence of CM
before the child was born.

When the risk was analyzed through independent
maternal variables, an increase in the relative risk
was observed in mothers over 35 years of age, with
gestational or chronic comorbidities (type 2 or
gestational diabetes mellitus, chronic and pregnancy-
specific hypertensive disease, bacterial infections,
depression and hypothyroidism), (p < 0.0001). A higher
relative risk was also demonstrated in mothers who
already had children with congenital malformations,
even if from other systems (p <0.0001), as shown in
Table 3.

499

Journal of Morphological Sciences Vol. 39/2022



Malheiro MJ, Pasa MCW, Lima P

Table 3. Relationship between gastrointestinal and anterior abdominal wall CM
and maternal independent variables.

Maternal independent Gastrointestinal and anterior
variables abdominal wall CM
N % RR p

Advanced maternal 6 15.38% | 6,50 <0,0001
age (>35 years)

Presence of maternal | ;| 43589 | 170 | <0,0001
comorbidities

Other children with o

diagnosed CM 4 10,25% | 5,25 <0,0001

CM. congenital malformations; RR. relative risk.

Discussion

In this research, 39 cases of gastrointestinal and
anterior abdominal wall CM were found in 10 years of
analysis of medical records of newborns admitted to
the NICU and NIMCU of a referral hospital in a region
of Santa Catarina. The main challenge of this work
was to identify CM carriers in physical and electronic
medical records, as it was not possible to filter the data
by digital mode.

Among the 39 cases of CM, the absolute prevalence
was slightly higher in male NBs. As found in other
analyses, both when evaluating the rate of CM in both
sexes®S, and the rate of NB admissions to the NICU,
possibly due to slower lung maturation in males®.

Gastroschisis, a CM of the anterior abdominal wall,
was the most prevalent in the population surveyed.
In a study in Rio de Janeiro, the frequency ranged
between 2.7 and 4 cases of gastroschisis per 10,000 live
births', in a study carried out in the United States!*'2,
the prevalence ranged between 2.04 and 2.7 cases per
10,000 live births . And in both sites'*!, as in this study,
gastroschisis was associated with a higher death rate,
especially when related to other CM, low birth weight,
maternal comorbidities, or failure to provide care at
birth.

Labiopalatine CM, also found with great frequency
in this research, represent the most prevalent
anomalies of the upper gastrointestinal tract, ranging
in incidence from 0.82 to 2 cases per 1000 live births
in developed countries'**. However, due to lack of
standardization of hospital records from this study,
NBs with CM may have been excluded, since patients
with labiopalatine CM are often admitted to the units
due to associated adversities.

According to Taib'®, NBs with cleft lip and palate
usually need a NICU; since they have feeding difficulties,
as they cannot perform suction and swallowing
properly, in addition to performing multiple corrective
surgeries in the first months of life. This fact was found
in this study, in which NBs with gastrointestinal and
anterior abdominal wall CM mostly require multiple
surgical interventions.
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Another evidence was that most mothers had 6
or more prenatal consultations and about half of the
mothers were aware of their child's CM before birth.
A finding similar to a study in Rio Grande do Norte,
where the frequency of malformations was higher in
women who had 7 or more prenatal consultations?.
Since, according to the Brazilian Ministry of Health, at
least 6 consultations are necessary for a prenatal care-
adequate birth', a fact that demonstrates the good
prenatal care in the regions when analyzing access to
the health service.

Thus, about 70% of the births analyzed in this
research were through cesarean sections, which is due
to the high rate of antenatal diagnosis, which allows
for obstetric planning. This fact corroborates the
literature, considering a cesarean rate of 80% in NB
with CM in the state of Sao Paulo®.

Regarding the Apgar score, it is considered adequate
and represents a good fetal prognosis when it is greater
than 8 in the first and fifth minutes of the newborn's
life.5-In this analysis, an adequate index was found in the
first and fifth minutes in most cases, probably related
to the fact that most NBs were born with adequate GA,
were children of mothers who were already aware of
CM and, therefore, were born in a planned way. Thus,
it can be said that the hospitalizations of these NBs in
the NICU and NIMCU were largely due to the severity
of the CM presented, a fact similar to what was found
in a study in the city of Joinville, where CM was the
second main cause of death. admission to the NICU®.

However, in a study from the Sdo Carlos maternity
hospital (Sdo Paulo), most NBs with CM were born with
Apgar below 6 in the first minute and maintained the
inadequate index in the fifth minute, and these NBs
were mostly low birth weight NBs and with a GI less
than 37 weeks' gestation?.

As in this study, in Rio Grande do Norte and Sao
Paulo, the authors also found a higher frequency of
malformations in mothers with an appropriate age (19
to 40 years)'. However, when the relative risk in the
population of this study was analyzed , it was high in
mothers over 35 years old, who had comorbidities and
who already had other children with some abnormality.
This fact corroborates the literature regarding
the association of CM with genetic and epigenetic
etiologies, and the environment where the fetus and
mother meet may be responsible for changes?

Conclusion

It can be concluded that the data found in this study
in relation to gastrointestinal and abdominal wall
CM reinforce the need for constant epidemiological
monitoring. Since gastrointestinal and anterior
abdominal wall CM are associated with other CM and
increase the risk of low birth weight, as well as increase
the risk of death. Furthermore, there was an increased
relative risk of the CM studied in newborns born to
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mothers over 35 years of age, who had comorbidities or
had already had children with other CM. Thus, we seek
to highlight risk factors for the population and optimize
programs for the prevention and treatment of CM. In
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