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congenital Objectives: To evaluate the rate of congenital anomalies in newborns who were admitted in a Neonatal Intensive Care
abnormalities, Unit. Methods: Evaluation of hospitalized patients’ medical records between January/2012 and December/2015 in
prevalence, Neonatal Intensive Care Unit from Western Parand University Hospital, in Cascavel City - State of Parand. Evaluated
infant, newborn. variables were: sex, maternal age, gestational age, birth weight, index of Apgar, a correct prenatal care, maternal
diseases, gestational intercurrences, consanguinity and outcome. The mothers were grouped on three age groups:
mothers up to 18 years old, mothers between 19 and 34 years old and mothers above 35 years old. The statistical
analyze was performed by software R Core Team using the RStudio platform, sharing in descriptive statistics: absolutes
frequencies - n, and relatives percent frequencies - %. To frequencies of the variables’ categories were used Chi-square
test of proportions comparison and Chi-square test of adhesion, using level of significance to p < 0.05. Results: A total
of 888 newborns were hospitalized in the Neonatal ICU, being some type of anomaly was detected in 127 (14.3%). The
most common malformations during period of evaluation were: Congenital heart disease (19; 15%), hydrocephalus (16;
12.6%) and gastroschisis (14; 11%). Regarding the newborns’ evolution during period that they were hospitalized, 48.8%
were discharged from the hospital, 39.4% died and 11.8% were referral to another services. Conclusion: The rate of
congenital anomalies was 14.3%, with high mortality rate. The most common malformations were in the cardiovascular
system, central nervous system and gastrointestinal tract.
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INTRODUCTION

A congenital anomaly can be defined as structural
or functional defects that are present from birth?®. Struc-
tural defects represent an innate error in morphogenesis
and may developed from four categories of developmen-
tal pathogenesis: malformation, i.e., inadequate tissue
formation; the deformation due to intrinsic forces; dis-
aggregation resulting from damage to previously normal
tissue; and dysplasia with cell disorganization within the
tissues?.

Congenital malformations are defined as greater
when they bring clinical or aesthetic consequences to the
patient, they can frequently occur with high morbimortal-
ity, and leave important functional sequelae; and minor
congenital malformations are those that do not cause
significant problems to the patient. When there are three
or more minor anomalies, approximately 19.6% to 26%
of the patients may present with larger malformations
and should be evaluated?.

Heart diseases are the most common anomalies in
newborns and the most frequent cause of infant death
due to congenital defects®. Neural tube defect is the most
frequent congenital malformation of the central nervous
system, a recent interventional study showed that about
90% of neural tube defects and 40% of congenital heart
defects can be avoided with periconceptional folic acid
intake (at least one month before conception and at least
two months after conception)?.

In order to reduce morbidity and mortality rates in
the neonatal period, it is necessary to know the regional
characteristics of each service, such as the frequency of
congenital malformations, the identification of the asso-
ciated risk factors, and to value early diagnosis, primary
and secondary prevention.

The goal of this study was to determine the rate
of congenital anomalies detection in neonates admitted
to a neonatal intensive care unit (ICU) and to associate
them with the perinatal epidemiological profile.

METHOD

We performed a retrospective analysis of medi-
cal charts of newborns admitted between January 2012
and December 2015 to the neonatal ICU of the Oeste
do Parana University Hospital (HUOP), in the city of
Cascavel - Parana. Congenital anomalies were identified
through a physical examination description, laboratory
workup and imaging reports. The variables analyzed
were gender, maternal age, type of delivery, gestational
age by the Capurro method, birth weight, Apgar score,
smoking, proper prenatal care (2 6 visits), maternal
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gestational diseases, consanguinity, outcome (hospital
discharge, transfer to another service or death). Mater-
nal age was stratified in < 18 years; between 19 and 34
years; > 35 years. Multiple malformations was the term
used for patients with three or more minor congenital
anomalies. We grouped the anomalies by systems to
analyze the frequency over the years. To study the most
prevalent variables and frequency throughout the period,
we analyzed the anomalies individually. As for exclusion
criterion, we selected those newborns with up to two
minor congenital malformations.

For the statistical analysis, we used the R (R Core
Team, 2016) software - RStudio (RStudio Team, 2015)
platform. The questions were made out of descriptive
statistics (absolute frequencies: n and relative percent
frequencies:%). The frequencies of the variables’ catego-
ries were analyzed using the Chi-Square test to compare
proportions and the chi-square test for compliance. For
statistical significance we used p <0.05.

The Research Ethics Committee of the Oeste
do Parana State University under protocol number
1.545.279/2016 approved this study.

RESULTS

During the evaluation period we assessed 888
newborns admitted to the neonatal ICU and 127 (14.3%)
presented congenital anomalies. Although eight patients
(6.2%) presented more than one malformation, for analysis
purposes we decided to consider the anomalies individu-
ally.

There was no difference in detection frequency
during the study period. The majority of the deliveries
happened by C-section (70.1%) and had adequate prenatal
care (76.4%). Fourteen mothers had psychiatric disorders,
gestational-specific hypertensive disease, diabetes mel-
litus, premature placental detachment, toxoplasmosis;
104 were non-smokers (81.9%) and one of the pregnant
women presented consanguinity (0.8%). As for the evolu-
tion of newborns during hospitalization, 62 (48.8%) were
discharged, 50 (39.4%) died and 15 (11.8%) were trans-
ferred to referral services (Table 1).

Characterization of congenital anomalies

The most prevalent anomalies of the evaluation
period (2012 to 2015) was congenital heart disease (19;
15%), hydrocephalus (16; 12.6%), gastroschisis (14; 11%),
multiple malformations (14; 11%), esophagus atresia (12,
9.4%), myelomeningocele (11; 8.6%) and imperforate anus
(9.7%). The remaining 32 (25.2%), less prevalent, are pre-
sented in Table 2.



Table 1. Absolute (n) and percent-relative frequencies (%) of the
variables associated with the general sample characterization.

Table 2. Relative frequencies (%) of the anomalies according to
maternal age stratification.

Variable IR n % p Value Malformation <18 19-34 >35 p value
2012 36 28.3 Corpus callosum agenesis 0 14 0 0.7
2013 31 24.4 Genital and anal agenesis 0 14 0 0.7
Birth Year 0.839
2014 29 Karyotype changes 0 14 0 0.7
2015 31 24.4 Anencephaly 12.5 1.4 0 0.02*
Female 58 45.7 Cotr;genltal m.ultlple a1 0 0 014
Gender Male 67 52.8 0.421 arthrogryposis
NIR* P 16 Esophagus atresia 125 5.7 13 0.4
Vaginal 29 22.8 Duodenal atresia 4.1 4.2 8.6 0.68
Delivery C-Section 29 701 <0.001 Complex heart disease 0 14 0 0.7
NIR* 9 71 Congenital heart disease 0 15.7 21.7 0.07
Yes 97 764 Frontal lobe cystic 0 14 0 0.71
encephalopathy
Proper Prenatal Care No 17 13.4 <0.001 Uret lic iuncti
reteropyelic junction
NIR* 13 10.2 encephalopathy 0 14 0 0.71
Yes 11 8.7 ici i
Ureterf)pyellc junction 0 1.4 0 071
Smoking No 104 81.9  <0.001 stenosis
NIR* 12 9.4 Syndromic face 0 1.4 43 0.5
Hospital Discharge 62 48.8 Labiopalatine cleft 4.1 0 0 0.14
Death 50 39.4 Complete bilateral
Outcome <0.001 transforaminal fissure 41 0 0 0.14
Transfer to another
clinic 15 118 Rectovesical fistula 0 14 0 0.7
*NIR - Not in the records. Tracheoesophageal fistula 0 2.8 0 0.5
Gastroschisis 33 7.1 0 <0.001*
List of anomalies with year of birth Diaphragmatic hernia 0 2.8 4.3 0.62
Table 3 shows the Fafcegorles of abnormélltles in Hydrocephaly 125 171 0 01
the years 2012 to 2015, it is noteworthy that in 2012, Hvdroneohrosis 0 14 0 07
. . . | . .
2013 and 2014, gastrointestinal malformations were Y P
more frequent (47.05%, 53.33% and 44.44%, respec- Fetal hydrops 41 L4 0 052
tively) and in the year 2015 cardiovascular malformations Pulmonary hypoplasia 0 14 0 0.7
prevailed (36.66%). Anal imperforation 4.1 5.7 4.3 0.94
Association between anomalies and maternal Macrocephaly 0 0 4.3 0.12
age Anorectal malformation 0 1.4 0 0.7
Table 4 presents the categories of abnormalities )
. . Cystic pulmonary
for mothers at different age groups. We noticed that adenomatous malformation 0 14 0 0.7
gastromtgstmal malformations were the most frequent Congenital megacolon 83 14 8.7 017
of all, being 56.25% for mothers up to 18 years of age; ) ]
o o Single lower limb 0 14 0 0.7
39.47% for mothers aged 19 to 34 years and 42.85% for
mothers over the age of 35 years. Meningomyelocele 4.1 12.8 0 0.11
When comparing the frequency of abnormalities Multiple malformation 4.1 143 13 0.4
with maternal age, we found a significant difference for Omphalocele 4.1 2.8 43 0.91
anencephaly (p = 0.02) and gastroschisis (p > 0.001) in Polycystic kidney 0 14 0 0.7
mothers up to 18 years of age; and Down syndrome (p = Aicardi syndrome 0 0 43 012
0.001) for mothers over 35 years of age (table 4).
Down syndrome 4.1 0 17.4 0.001*
DISCUSSION Edwards syndrome 0 14 8.7 0.10
Vitelline sac tumor 0 14 0 0.7
The prevalence of newborns with congenital anom- Congenital volvulus 0 14 0 0.7

aliesin the neonatal ICU (14.3%) was similar to that found

*Statistically significant values.
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Table 3. Absolute (n) and percent-relative frequencies (%) of the
anomalies’ categories stratified by larger frequency systems during
the years of the study.

Year Malformations n % p Value
Cardiovascular 9 26.47
Gastrointestinal 16 47.05
2012 (n =35) Genitourinary 1 2.94 <0.0001
Neurological 7 20.58
Thoracic 1 2.94
Cardiovascular 3 10
Gastrointestinal 16 53.33
2013 (n=30) Neurological 6 20 <0.0001
Thoracic 1 3.33
Skeletal 4 13.33
Cardiovascular 1 3.7
Gastrointestinal 12 44.44
2014 (n = 27) Genitourinary 1 3.70 <0.0001
Neurological 9 33.33
Thoracic 1 3.70
Skeletal 6 22.22
Cardiovascular 11 36.66
Gastrointestinal 9 30
2015 (n=30) Neurological 9 30 0.003
Thoracic 2 6.66
Skeletal 3 10

in a study carried out in Turkey, where the prevalence
was 13.7%". In comparison, the European Surveillance of
Congenital Anomalies (EUROCAT) recorded a total preva-
lence of congenital anomalies of 2% between 2003 and
201257, and in a study carried out in the United States of
America from 2011 to 2013, the prevalence was found
to be 3%8, however, both studies are population-based,
which justifies the higher frequency found in this study
with neonates hospitalized in an ICU that is a reference
center for high-risk pregnancies.

Congenital heart diseases are the most common
malformations present at birth in newborns, and an im-
portant cause of infant death>°!°, as evidenced in this
study, where the most prevalent malformations during
the period evaluated (2012 to 2015) were congenital
heart diseases. Differently from what was shown in a
study in Taiwan, where congenital kidney and urinary
tract abnormalities were found in 0.42 per 1,000 births
within the general population®!. In this study, carried
out in the ICU, there was a prevalence of 3%, and the
difference can be justified by the evaluations performed
in different risk groups. In Germany, kidney and urinary
tract congenital anomalies represent 1.6%, and in Brazil,
they correspond to 2.9% of the cases'2
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Table 4. Absolute (n) and percent-relative frequencies (%) of the anomalies’
categories stratified by larger frequency systems considering the maternal
age ranges.

Age Malformations n % p Value
Cardiovascular 1 6.25

<18 years (n = 16) Gastrointestinal 9 56.25 <0.0001
Neurological 7 43.75
Skeletal 2 12.5
Cardiovascular 15 19.73
Gastrointestinal 30 39.47
Between 19 and 34 Genitourinary 1 131

years (n = 76) Neurological 22 28.94 <0.0001
Thoracic 4 5.26
Skeletal 10 13.15
Cardiovascular 5 23.81
Gastrointestinal 9 42.85

Older than 35 years Genitourinary 1 4.76 0.011

(n=21) Neurological 2 9.52
Thoracic 1 4.76
Skeletal 2 9.52

In Kuwait, one study found central nervous system
malformation as more prevalent, followed by cardio-
vascular, skeletal and gastrointestinal malformations?3;
whereas in this study the prevalence of cardiovascular
malformations was higher than those in the central ner-
vous system, followed by gastrointestinal malformations.

Maternal age is a risk factor for abnormal intra-
uterine fetal development; advanced maternal age (2
35 years) may be associated with an increased risk for
Down syndrome®>'® and chromosomal abnormalities?,
as in this study, this association also proved to be true.

Congenital anomalies have a multifactorial etiol-
ogy, besides the genetic factor, the environmental factor
related to exposure to smoking may be associated?’. The
risk of anomalies increases with exposure; the greater
the number of cigarettes smoked per day, the greater the
risk?”1%, In the present study, there was a prevalence of
8.7% (11) of smokers; the number of women who were
passively exposed to tobacco during gestation was not
raised.

As for the evolution of newborns during hospi-
talization, 39.4% died an outcome that was higher than
that estimated by the WHO in 2004, where about 7% of
the neonatal deaths in the world were caused by con-
genital anomalies®. This study was also compared to the
study carried out in the USA (2011-2013), where infant
mortality was attributed due to an underlying cause of
congenital anomalies in 20%8.



Similar results were found in Japan (2007 to 2011)
and in Chile (1997 to 2011), with neonatal deaths attrib-
uted to congenital malformations in 29.4% and 35.8% of
the cases, respectively?®?. According to Brazilian data
from 2014, congenital malformations represented 22.8%
of the neonatal death causes, and only prematurity was
more frequent (33.3%)2%. This mortality rate, considered
high in the present study, may be related to uninvesti-
gated causes, such as prematurity and infection.

A Japanese study reported that more than half
of the congenital anomalies (59%) were diagnosed in
the prenatal period?. Adequate prenatal screening is
important and essential; the first trimester screening
method is effective in detecting important fetal structural
abnormalities in low-risk pregnancies, and it is indicated
during the 12th to 13th weeks and six days of gestation,
thus diagnosing about 40.6% of the cases??; other authors
have already argued that the ideal time for the investiga-
tion is from the 18th to 20th weeks for better visibility
of the fetal anatomy?3.

Obstetric care is of great importance during pre-
natal care, especially congenital anomalies associated
with vitamin deficiencies. In this study, a significant
difference of anencephaly and gastroschisis in young
mothers (< 18 years) was found when compared to other
anomalies. Such relationship is associated with studies
that show that adolescent mothers generally belong to
low socioeconomic groups, are less educated, are single
and less prone to adequate prenatal care!®. The use of
folic acid during prenatal care is recommended to avoid
anencephaly (neural tube malformation)*. Therefore, the
morbidity and mortality rates of newborns with severe
birth defects could be reduced with measures that pro-
mote adequate prenatal care and early diagnosis.

Epidemiological studies on congenital anomalies
are limited because they require the analysis of large pop-
ulations with well-organized and comparable diagnoses.
The veracity of registers and encodings vary according
to location and time?*. Thus, the medical records were a
limitation in this study, because it presented incomplete
information about many patients. In conclusion, the
rate of congenital anomalies detection in this study was
14.3%. Changes in gastrointestinal tract, cardiovascular
and central nervous system were the most frequent.

REFERENCES

1. World Health Organization (WHO). Birth defects: Report by the
Secretariat. Geneva: World Health Organization; 2010.

2. Jones KL. Smith Padrdes Reconheciveis de Malformag&es Congénitas.
6a ed. Rio de Janeiro: Elsevier; 2007.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

. Zhao JP, Sheehy O, Bérard A. Regional Variations in the Prevalence of

Major Congenital Malformations in Quebec: The Importance of Fetal
Growth Environment. J Popul Ther Clin Pharmacol. 2015;22(3):e198-
210.

. Czeizel AE, Dudas I, Vereczkey A, Banhidy F. Folate deficiency and

folic acid supplementation: the prevention of neural-tube defects
and congenital heart defects. Nutrients. 2013;5(11):4760-75.

. Dursun A, Zenciroglu A, Hakan N, Karadag N, Karagol BS, Aydin B, et

al. Distribution of congenital anomalies in a neonatal intensive care
unit in Turkey. ] Matern Fetal Neonatal Med. 2014;27(10):1069-74.

. Almeida LF, Araujo Junior E, Crott GC, Okido MM, Berezowski AT,

Duarte G, et al. Epidemiological Risk Factors and Perinatal Outcomes
of Congenital Anomalies. Rev Bras Ginecol Obstet. 2016;38(7):348-
55.

. European Surveillance of Congenital Anomalies (EUROCAT). Statisti-

cal Monitoring Report. Newtownabbey: EUROCAT; 2012. p. 1-223.

. Almli LM, Alter CC, Russell RB, Tinker SC, Howards PP, Cragan J, et al.

Association Between Infant Mortality Attributable to Birth Defects
and Payment Source for Delivery - United States, 2011-2013. MMWR
Morb Mortal Wkly Rep. 2017;66(3):84-7.

. Morton PD, Ishibashi N, Jonas RA, Gallo V. Congenital cardiac anoma-

lies and white matter injury. Trends Neurosci. 2015;38(6):353-63.

Zile |, Villerusa A. Maternal age-associated congenital anomalies
among newborns: a retrospective study in Latvia. Medicina (Kau-
nas). 2013;49(1):29-35.

Tain YL, Luh H, Lin CY, Hsu CN. Incidence and Risks of Congenital
Anomalies of Kidney and Urinary Tract in Newborns: A Population-

-Based Case-Control Study in Taiwan. Medicine (Baltimore).
2016;95(5):e2659.

. Nogueira PC, Paz IP. Signs and symptoms of developmental abnor-

malities of the genitourinary tract. J Pediatr (Rio J). 2016;92(3 Suppl
1):S57-63.

Madi SA, Al-Naggar RL, Al-Awadi SA, Bastaki LA. Profile of major
congenital malformations in neonates in Al-Jahra region of Kuwait.
East Mediterr Health J. 2005;11(4):700-6.

World Health Organization (WHO). Congenital anomalies; 2016
[Internet] [cited 2016 Dec 7]. Available from: http://www.who.int/
mediacentre/factsheets/fs370/en/

Sotonica M, Mackic-Djurovic M, Hasic S, Kiseljakovic E, Jadric R,
Ibrulj S. Association of Parental Age and the Type of Down Syn-
drome on the Territory of Bosnia and Herzegovina. Med Arch.
2016;70(2):88-91.

Glivetic T, Rodin U, Milosevic M, Mayer D, Filipovic-Grcic B, Seferovic
Saric M. Prevalence, prenatal screening and neonatal features in
children with Down syndrome: a registry-based national study. Ital
J Pediatr. 2015;41:81.

Nicoletti D, Appel LD, Siedersberger Neto P, Guimardaes GW, Zhang
L. Tabagismo materno na gesta¢gdo e malformagbes congénitas em
criangas: uma revisdo sistemdtica com meta-andlise. Cad Saude
Publica. 2014;30(12):2491-529.

Dhalwani NN, Szatkowski L, Coleman T, Fiaschi L, Tata LJ. Nicotine
replacement therapy in pregnancy and major congenital anomalies
in offspring. Pediatrics. 2015;135(5):859-67.

Koshida S, Yanagi T, Ono T, Tsuji S, Takahashi K. Possible prevention

of neonatal death: A regional population-based study in Japan.
Yonsei Med J. 2016;57(2):426-9.

Dipierri JE, Acevedo NE, Bronberg RA. Mortalidad infantil por
malformaciones congénitas en Chile: andlisis temporal y espacial,
1997-2011. Rev Panam Salud Publica. 2015;38(5):380-7.

Residéncia Pediatrica; 2019: Ahead of Print.



21. Lansky S, Friche AAL, Silva AAM, Campos D, Bittencourt SDA, Car- 23. Rayburn WF, Jolley JA, Simpson LL. Advances in ultrasound imaging

valho ML, et al. Pesquisa nascer no Brasil: perfil da mortalidade for congenital malformations during early gestation. Birth Defects

neonatal e avaliagdo da assisténcia a gestante e ao recém-nascido. Res A Clin Mol Teratol. 2015;103(4):260-8.

Cad Sadde Publica. 2014;30(Suppl 1):5192-207. 24. Irisa Zilie, Villerusa A, Gissler M. Monitoring of congenital anomalies in
22. lliescu D, Tudorache S, Comanescu A, Antsaklis P, Cotarcea S, Novac Latvia. Cent Eur J Public Health. 2014;22(3):147-52.

L, et al. Improved detection rate of structural abnormalities in the
first trimester using an extended examination protocol. Ultrasound
Obstet Gynecol. 2013;42(3):300-9.

Residéncia Pediatrica; 2019: Ahead of Print.



	_GoBack

