Med. J. Cairo Univ., Vol. 89, No. 5, September: 1907-1916, 2021
www.medicaljournalofcairouniversity.net

Congenital Anomalies in Neonates Admitted in Neonatal Intensive
Care Units, Cairo University
ABDELRAHMAN A. ABDELRAZEK, M.D.*; SAFAA M. ABDELRAHMAN, M.D.*;
RANIA M.H. ELKAFASE, M.D.*; IMAN E. ABDEL MEGUID, M.D.** and ZEINAB A. EL-SAYED, M.Sc.*
The Department of Pediatrics, Faculty of Medicine, Cairo University* and Pediatrics Department, Ministry of Health**,
Cairo, Egypt

Abstract
Background: Congenital anomalies comprise a wide range
of abnormalities of body structure or function that are present
at birth and are of prenatal origin. Congenital anomalies
defined as structural changes that have significant medical,
social or cosmetic consequences for the affected individual,
and typically require medical intervention. Three to seven
percent is the estimated worldwide incidence of congenital
anomalies, with 295000 newborns die within 28 days of birth
every year worldwide due to congenital anomalies.
Aim of Study: This study aims to detect the incidence of
congenital anomalies in neonates admitted in Neonatal Intensive Care Units, Cairo University in the year 2014 and the
associated risk factors present in their parents.
Patients and Methods: We retrospectively reviewed the
records of neonates having congenital anomalies admitted in
Neonatal Intensive Care Units, Cairo University Children
Hospital over one year from January 2014 to January 2015.
Our collected data include full history with pedigree, full
clinical examination and investigations.
Results: 1105 neonatal 's records collected from Neonatal
intensive care units, Cairo University for one year, four
hundred sixty five (42%) of them having congenital anomalies,
with high mortality (30.5%) from congenital anomalies,
consanguineous marriage represent with 28.8%. Gastrointestinal tract anomalies are the most common congenital anomalies (48.6%) followed by cardiovascular system (24.3%)
respiratory system (4.3%) urinary and genetic causes (1.9%),
mothers have chronic illness represent (10.3%) with eight%
took drug during pregnancy.
Conclusion: We found that there is high incidence of
congenital anomalies in our Neonatal Intensive Care Units
this is mostly related to that we are tertiary referral center
and also most of these cases collected from surgical unit and
need surgical interference and related to high incidence of
consanguineous marriage.

The exact causes of congenital anomalies cannot be
identified so close follow-up of pregnant women is highly
indicated.
Some congenital anomalies can be prevented. For example,
vaccination, adequate intake of folic acid or iodine during
pregnancy and adequate antenatal care are keys for prevention.
Key Words: Congenital anomalies – (GIT) Gastrointestinal
tract – Neonates – Neonatal Intensive Care Unit
(NICU).

Introduction
CONGENITAL anomaly is an abnormal structural
or medical condition that presents at birth. A congenital anomaly may be narrowly defined in terms
of physical structure as a malformation, an abnormality of physical structure or formusually found
at birth or during the first few weeks of life; ordefined more widely to include functional disturbance
as a defect, any irreversible condition existing in
a child before birth in which there is sufficient
deviation in the usual number, size, shape, location
or inherent character of any part, organ, cell or
cell constituent to warrant its designation as abnormal [1] .
The population risk for medically significant
birth defects is approximately 3% of all live-born
infants. However, not all birth defects are detected
at birth; for example, some forms of kidney disorders, congenital heart disease, and mental retardation are diagnosed later in life. So by adult hood
the percent will rise to 7% of the population [2] .

Congenital anomalies can contribute to long-term disability, which may have significant impacts on individuals,
families, health-care systems and societies.

Congenital anomalies accounts for 8% to 15%
of perinatal deaths and 13% to 16% of neonatal
deaths [3] .
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Our study aims to detect the incidence of congenital anomalies among neonates admitted to
neonatal units, to identify the types of malforma-
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tions and to determine the different factors associated with occurrence of congenital anomalies e.g
gestational age, sex, birth weight, maternal age,
consanguinity and how to avoid these risk factors.
Patients and Methods
We retrospectively reviewed the records of
1105 neonates` files where admitted in Neonatal
Intensive Care Units Cairo University during the
period from January 2014 to the January 2015. We
found that 465 (42.08%) neonates suffering from
congenital anomalies. Our inclusion criteria include
all live born neonates admitted in NICU having
congenital anomalies.
Our collected data include:
Family history: Of congenital anomalies, Consanguinity (degree).
Prenatal history: Maternal age at conception,
chronic illness of the mother, drug intake during
pregnancy (onset, dose, duration).
History of fever, rash, positive TORCH, Rubella
vaccine, contact with animals during pregnancy.
Natal history: Gestational birth, the duration
of labor, presentation, anomalies of the amniotic
liquid, umbilical cord and placenta.
Post natal history: APGAR score / resuscitation
of the newborn, its morphological coordinates
(weight, length, skull perimeter).
Full clinical examination includes:
General examination:
Head, neck, facial features, skin,chestwall, heart
and lung and abdomen, Genitalia, anus, extremities.
Neurological examination and reflexes.
- Evaluation of vital signs (heart rate, respiratory
rate and blood pressure).
- Assessment of the growth parameters (weight,
height, skull circumference), the general habitus
of the body and its proportions.
Dysmorphic examination:
The malformations were classified into major
and minor anomalies. Major anomalies are classified by the use of anatomic systems to organize
human anomalies according to the International
Statistical Classification of Diseases and Related
Health Problems, 10 th version, for 2007. There are
a list of minoranomalies that are to be excluded
unless occurring in combination with major anomalies. Minor anomalies can be of importance especially in cases of suspected dysmorphic syndromes

and in relation to environmental effects, but there
is as yet little standardization in their definition
reporting.
Laboratory investigations:
CBC, CRP, kidney function, liver function,
serum electrolytes.
Imaging: Radiological examination.
Ultrasonography: When indicated, Echocardiography to detect cardiac anomalies.
Statistical analysis:
Data collected and analyzed by computer program SPSS " ver. 21" Chicago. USA. Data expressed as mean, Standard deviation and number,
percentage. Mann-Whitney was used to determine
significant for numeric variable. Chi. Square was
used to determine significance for categorical
variable. ANOVA test using to compare significance
between three groups. Person's correlation was
used for correlations between two methods of blood
loss estimation used in this study.
* p<0.05 is significant.
Results
Its cross section study was conducted in the
Neonatology Inpatient Department of the children
Hospital of Cairo University for all babies delivered
during the period from January 2014 to January
2015. From 1105 neonates admission there were
465 (42.08%) having congenital Anomalies twentyeight percent of patients had consanguineous parents and 53.7% of them with 1 st degree with high
percentage of congenital anomalies with consanguinity with statistically significance difference
(p<0.001).
Table (1): Demographic data in study group.
Item

Descriptive

1- Maternal Age “years”

27.43 ±4.79

2- Sex of baby:
Female
Male

158 (34.0%)
307 (66.0%)

3- Length “cm”

47.72 ± 3.81

4- Weight

2.743 ± 1.79

5- Gestational age “weeks ”:
Post term
Full term
Preterm

36.45±2.61
2 (0.4%)
336 (72.3%)
127 (27.3%)

Patients with congenital anomalies 48 (10.3%)
oftheir mother have chronic illness, in the form of
hypertension, anemia, cardiac diseases, D.M and
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Table (2): Description of route of delivery in the study group.
Item

Cases %

Type of delivery:
NVD
C.S

60

Cases %

39 (8.4%) of their mother received drug during
Pregnancy mostly antihypertensive medications
and Antibiotics The most common congenital
anomalies are gastroin testinal tract. Clinical outcome for our patients showed that 142 (30.5%)
died and 323 (69.5%) alive with variable degree
of disabilities.

40
20
0

Anomalies
“n=465”
165 (35.48%)
309 (66.45%)

6
5
4
3
2
1
0

Fig. (3): Distribution of congenital anomalies in the study
group.
Table (4): Distribution of GIT anomalies in the study group.
Item

Anomalies
“n=226”

GIT:
Intestinal obstruction

Fig. (1): Shows description of chronic illness of mothers in
the study group.

Cases %

50

0

Fig. (2): Type of Drug in the study group.
Table (3): Distribution of congenital anomalies in the study
group.
Item

Anomalies
“n=465”

GIT

226 (48.60%)

CVS

113 (24.30%)

Respiratory

68 (14.62%)

Musculoskeletal

66 (14.19%)

CNS

20 (4.30%)

Chromosomal

9

(1.93%)

Urinary

9

(1.93%)

Other Congenital anomalies

57 (12.25%)

71 (31.41%)

Imperforate anus

50 (22.12%)

TOF

47 (20.79%)

CHPS

18 (7.96%)

Duodenal atresia

9 (3.98%)

Hirshsprung disease

8 (3.53%)

Mesenteric cyst

6 (2.65%)

Oseophgeal atresia

3 (1.32%)

Volvulus

2 (0.88%)

Ileal atresia

2 (0.88%)

Cloacol exstrophy

2 (0.88%)

Cholestasis

2 (0.88%)

Malrotation

2 (0.88%)

Gastroesophgeal reflux

1 (0.44%)

Cloacol obstruction

1 (0.44%)

Duodenal web

1 (0.44%)

Hepato splenomegaly

1 (0.44%)

Table (4) shows distribution of GIT anomalies
in the study group with high percentage of intestinal
obstruction 71 (31.41%) and 50 (22.12%) of imperforate anus.
Table (5): Shows Mortality from congenital anomalies in the
study group.
Item
Mortality:
Died
Live

Anomalies
“n=465”
142 (30.53%)
323 (69.46%)
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Table (6): Relation between congenital anomalies and drug
intake in the study group.
p-value

GIT

200 (46.94%)

20 (51.28%)

p <0.02*

101 (23.70%)

11 (28.20%)

57 (13.38%)

9 (23.07%)

Respiratory

62 (14.55%)

6 (15.38%)

Musculoskeletal

62 (14.55%)

4 (10.25%)

Urinary

7 (1.64%)

2 (5.12%)

Chromosomal

8 (1.87%)

1 (2.56%)

CNS

20 (4.69%)

Cases %

Item

Yes
“n=39”

Other congenital

No
Yes

40

No
“n=426”

CVS

50

anomalies

30
20
10
0

–
Fig. (5): Relation between congenital anomalies and consanguinity.
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Fig. (4): Relation between congenital anomalies and drug
intake.

Table (7): Shows relation between congenital anomalies and
consanguinity in the study group with high percentage of congenital anomalies with consanguinity
with significance difference (p<0.001).
Item

No
“n=333”

Yes
“n=132”

p-value

GIT

153 (45.94%)

66 (50.0%)

p<0.001 **

CVS

83 (24.92%)

33 (25.0%)

Other congenital

57 (13.38%)

9 (23.07%)

Respiratory

48 (14.41%)

19 (14.39%)

Musculoskeletal

52 (15.61%)

15 (11.36%)

anomalies

CNS

9 (2.7%)

11 (8.33%)

Urinary

7 (1.64%)

2 (5.12%)

Chromosomal

8 (1.87%)

1 (2.56%)

Fig. (6): Shows relation between congenital anomalies and
sex distribution in study group with high percentage
of anomalies in male group with significance difference (p<0.05).

Discussion
Congenital anomalies have been known and
recognized for centuries. Congenital anomalies
comprise a wide range of abnormalities of body
structure or function that are present at birth and
are of prenatal origin. It is a stimulating problem
for research because of the high frequency of their
occurrence and the devastating effect they may
have on the individual and his or her family [4] .
The rapid decline in the infant mortality and
morbidity in the developed countries has focused
the attention of pediatricians on the problem of
congenital malformations. In the past the causes
of the infant mortality used to be traced mostly in
the prevalence of infectious diseases [5] .
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Any substance that causes birth defects is known
as a teratogen. Some disorders can be detected
before birth through prenatal diagnosis.
Birth defects may be the result of genetic or
environmental factors. This includes errors of
morphogenesis, infection, epigenetic modifications
on a parental germ line, or a chromosomal abnormality. The outcome of the disorder will depend
on complex interactions between the pre-natal
deficit and the post-natal environment [6] .
In our study we reviewed case notes of Neonatal
Intensive Care Units for neonates admitted from
January 2014 to January 2015 and we found 465
(42.08%) neonates with variable degree of congenital anomalies with mean age (36.45 ± 2.61) weeks,
where Post term represented 2 (0.4%), Full term
336 (72.3%), Preterm 127 (27.3%). The mean
weight was 2.743 ± 1.79Kg. This low birth weight
was mostly associated with preterm labor and intra
uterine growth retardation.
Hayelom et al., [7] reported that the perinatal
morbidity and mortality are more frequent in LBW
than in normal infants and has become the second
cause of death in this period, after premature birth.
Rasmussen and Associates [8] reported a high
frequency of birth defects among premature infants
and/or those of low birth weight.
Madi et al., [9] showed that a suboptimal weight
at birth may impair neurological function and can
cause chronic disease, such as hypertension in the
perinatal period, during infancy, and even in adult
hood.
Other studies done by Pendray, [10] showed
higher incidence among full term with appropriate
gestational age infants.
The difference in distribution of congenital
anomalies between term and preterm infants may
have several explanations. For term infants, the
congenital anomaly is likely the primary reason
for admission, whereas prematurity may be the
primary reason for preterm infants. More severe
congenital anomalies may not be compatible with
life in the preterm infant. In addition, term infants
with surgically correctable congenital anomalies
may be admitted to surgical neonatal intensive care
unit [11] .
Increase percentage of congenital anomalies
(42.08%) in our study mostly related to that we
are tertiary referral center and we include neonatal
surgical unit in our study this in agreement with
Demirhan et al., [12] who recorded that presence
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of surgical neonatal unit cases as part of the study
group increased the number of congenital anomaly
cases as most of the surgical problems in the neonatal period are congenital in nature.
Behrman, [13] reported that the prevalence of
congenital abnormalities depending on the place
and population. It is evident that the prevalence
and type of congenital malformations differ from
one country to another. Even in the same country
it differs from one locality toanother.
According to demographic factors, in our study
Giza showed highest percentage of congenital
anomalies (34.83%), followed by Cairo (30.32%),
Lower Egypt (21.58%), Delta (5.80%) Upper Egypt
(2.58%), Canal (1.29%).
The rate of malformations in male 307 (66.0%)
in our study is nearly twice that of females 158
(34.0%) with statistically significant association
between congenital anomalies and sex with p-value
<0.03 in male preponderance in GIT anomalies
153 (49.83%), followed by musculoskeletal system
48 (15.68%), Respiratory system 38 (12.41%),
Cardiovascular system anomalies 25 (8.14%).
This result is the same as that observed by
Colalipour et al., [14] in Iran. This in agreementwith
the Egyptian study by Shawky et al., [15] with male
to female ratio 1.8:1.
EUROCAT et al., [16] Showed that higher incidence in Male with congenital anomalies than
females, may be because of the fact that the females
were afflicted with more lethal congenital malformations and could not survive to be born with
signs of life.
Tarin et al., [17] reported that many studies have
found that the frequency of occurrence of certain
congenital malformations depends on the sex of
the child. For example, pyloric stenosis occurs
more often in males while congenital hip dislocation
is four to five times more likely to occur in females.
While, the study of Waqas Jehangir et al., [18]
showed that there is not significant role between
gender of the babies and the development of congenital anomalies.
In our study mean maternal age was 27.43 ±4.79.
This agree with the study done by Grag et al., [19]
which showed that the mean maternal age (in years)
of those with congenital abnormality is 29 ±5, also
noted that a high occurrence of congenital abnormality among women who are between 33 and 39
years of age.
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Anjum et al., [20] showed that higher incidence
of malformations in babies born to mothers aged
less than 20 years or in babies born to mothers
aged over 35 years.
About mode of delivery, it was (66.45%) of
patients in our study delivered with C.S while
(35.48%) delivered vaginally. This agree with
Malay et al., [21] how reported significant higher
frequency of congenital anomalies in neonates
delivered by CS than control population (54.4%
versus 29.7%).
Ostovar et al., [22] have found that cesarean
section rates have gone up for all groups of birthing
women, regardless of age, the number of babies
they are having, the extent of health problems,
their race/ethnicity, or other characteristics.
While Shawky et al., [15] demonstrated no
association between the frequency of congenital
anomalies and the route of delivery.
In our study (10.32%) of mothers have chronic
illness with 1.07% have anemia, (2.58%) have
cardiac disease, (2.58%) have D.M, also (5.16%)
have hypertension and (1.93%) with other diseases.
This agrees with the study of Ordonez et al.,
which demonstrated that several maternal diseases, such as diabetes mellitus or high blood
pressure, are associated with a higher risk for fetal
or neonatal problems. Offspring of diabetic mothers
had 8.95 times more probabilities of having a major
malformation and 4.95 times more probabilities
of having a minor defect. Offspring of mothers
with diabetes mellitus, bronchial asthma, hypertension or hypothyroidism have a higher risk of presenting a congenital malformation, when compared
with offspring of healthy mothers.
[23]

In our study the presence of perinatal complications represents (16.12%) with Pre mature rupture
of membrane (5.16%) this percentage of pre mature
rupture of membrane may be related to cervical
insuffency, Nutritional deficits, low socioeconomic
status, or there was episodes of bleeding any time
during pregnancy in cases we reviewed in our
study while Smith et al., [24] reported that (2.3%)
of cases with PROM and demonstrated that the
increased neonatal morbidity associated with
PROM appears to be inversely related to gestational
ageincreased risk of chorioamnionitis is related to
increased time from PROM to delivery.
Oligohydraminosin our study (1.72%) Shawky
et al., [15] Showed that no significant association
between the frequency of congenital anomalies

and presence of oligohydramnios. While the study
done by Yasser et al., [25] reported that congenital
anomalies were significantly associated with the
presence of maternal oligohydramnios compared
with controls (14.6% versus 8%, p<0.05).
Blackburn, [26] reported that the constraints on
fetal movement imposed by oligohydramnios can
result in a cascade of developmental events resulting in fetal anomalies like congenital contractures
(due to relative or incomplete immobilization of
the joints in a confined space); lung hypoplasia
(lack of room for development of the thorax and
distension of lung tissue); dysmorphicfacies including micrognathia, low set ears, small alaenasi
and hypertelorism (molding of the face by compressive forces); growth restriction (fetal motor
activity is important for normal development of
muscle mass and weight gain); perhaps microgastria
(lack of stretching and distension because the
volume of amniotic fluid available for swallowing
is reduced) and also severe fetal renal anomalies
(agenesis, dysplasia or obstructive disorder) may
lead to oligohydramnios because of decreased or
no urine output.
In our study multiple pregnancies (twin or
triple) represented (2.15%).
Wojdyla et al., [27] reported that Major and
minor malformations are more common in twins
than in singletons, with monozygotic twins more
commonly affected than dizygotic twins
Polyhydraminosin our study was (1.93%) Villar
et al., [28] reported that 55% of cases with polyhydramnios (10.8%) had more than one malformation,
13.4% of them had a chromosomal aberration and
32% had multiple malformations that do not constitute a syndrome.
Pre-eclampsia in our study was (3.44%).
Ananth et al., [29] found a higher frequency of
Congenital malformations in the off spring of
mothers having pre-eclampsia (39.43%) compared
to controls (1.64%) and demonstrated thatchromosomal abnormalities and structural chromosomal
abnormalities are considered pregnancy associated
risk factors for preeclampsia.
With regard to pattern of congenital anomalies
in our study, the most common system involved
was GIT (48.60%) with high percentage in intestinal
obstruction (31.41%), imperforate anus (10.75%),
tracheoosophogeal fistula (10.75%), CHPS
(7.96%), followed by cardiovascular (24.30%),
respiratory system (14.62%), musculoskeletal system (14.19) , CNS (4.30%), and with low percent-
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age in urinary tract system (1.93%) and chromosomal abnormalities (1.93%). This is in agreement
with Suguna Bai et al., [30] who reported that GIT
anomalies (33.3%) with high percentage in TOF
followed by imperforate anus.
On the other hand Adhia et al., [31] showed
that the most common system involved was musculoskeletal system (33.2%) followed by gastrointestinal tract (GIT) (15%), CNS (11.2%), genitourinary (10.5%), and cardiovascular system (9.1 %).
Other study by Khatemi et al., [32] recorded
that higher incidence of CNS (30.2%) malformations followed by GIT (15.2%) and musculoskeletal
system (10.4%).
These variations between different studies could
be explained by the effect of different racial, ethnic
and social factors in various parts of the world or
different geographical, nutritional and socioeconomic factors. Other explanations for these variations in birth defect incidence are the criteria of
diagnosis; Gololpour et al., [14] Gastrointestinal
malformation was found to be the most common
single system abnormality detected by Sawardekar,
[33] although in his study orofacial clefts (cleft lip
and/or palate) were included in the GIT malformations. In the same study the author attributed the
lower incidence rate of CVS anomalies to the fact
that 24-hour in-houseechocardiography was not
available in his hospital.
Incidence of consanguinity in our study was
(28.81%) with higher incidence of 1 st degree consanguinity (53.7%) and (35.1%) in 2 nd degree,
(7.5%) in 3 rd degree and (3.7%) in 4 th degree.
In our study, there is statistically significant
association between Congenital anomalies and
consanguinity with p-value <0.001 with high incidence in GIT anomalies (50.0%), followed by
Cardiovascular anomalies (25.0%) respiratory
system (14.39%) and musculoskeletal system
(11.36%).
Sefiani et al., [34] reported that consanguinity
rate among Arab population specifically first cousin
marriages may reach 25-30% of all marriages and
demonstrated that most of the genetic syndromes
were due to autosomal recessive inheritance and
this isdue to high degree of consanguinity.
In our study there is statistically significant
association between drugs taken by the mother
during pregnancy and type of congenital anomalies
with p-value <0.02.39 (8.38%) of mothers taking
drug during pregnancy, with (43.58%) of them
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took Aldomet, (20.51%) antibiotcs, (15.38%) Asprin, Heparin, Clexcane, (10.25%) took Tonics and
(7.69%) took other drugs.
With high incidence shown in GIT anomalies
(51.28%), followed by cardiovascular system anomalies (28.20%), respiratory system (15.38%), musculoskeletal system anomalies (10.25%).
This agree with the results from Royal College
of Obstetriciansand Gynecologists, 2011 which
reported that an infant born with esophageal atresia
with fistula, congenital heart disease, absent left
kidney and hypospadias was exposed to methyldopa “Aldomet”stthroughout pregnancy and clomiphene (in the 1 trimester). Jennifer et al., [35]
also reported that characteristic skeletal abnormalities associated with warfarin ingestion during
pregnancy.
Waller et al., [36] reported thatabout 2-3% of
all birth defectsresult from the use of drugs other
than alcohol. Drugs taken by pregnant women can
affect the fetus by acting directly on it, causing
damage, abnormal development (leading to birth
defects) or death. They can alter the function of
the placenta by constricting blood vessels thus
reducing the supply of oxygen and nutrients to the
fetus from the mother. The result is under weight,
under developed and may be abnormal developed
baby.
Shawky et al., [15] in an Egyptian study reported
that 27.5% of mothers received folic acid or multivitamin which is significantly lower than that in
the control group. Methylenetetrahydrfolatereductase (MTHFR) genetic polymorphism (1298A/C)
is considered a risk factor in Egyptian mothers
with Down syndrome, also demonstrated thatmedium serumfolate concentrations among nonpregnant women of childbearing age was reported
to be decreased 16% and RBC folateconcentration
decreased 8%, and it is recommended that all
women of childbearing age who are capable of
becoming pregnant should consume 400 µ g of folic
acid daily to reduce the occurrence of neural tube
defects in affected pregnancy.
Beil et al., [37] reported that folic acid supplementation for 1 year before conception might
significantly reduce the risk for preterm delivery,
according to an analysis involving more than 38,000
women.
In our study (30.53%) showed mortality from
congenital anomalies. Shawky et al., [15] reported
that in Egypt, infant mortality rate due to birth
defects is about 15% of all infant deaths (22/1000).
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This in agreement with the study of Grover et
al., [38] which reported that congenital abnormality
plays a major role in morbidity and mortality of
neonates.
Birch et al., [39] also showed that congenital
anomalies are an important cause of neonatal mortality both in developed and developing countries
and it accounts for 8-15% of perinatal deaths and
13-16% of neonatal deaths.
In conclusion: Incidence of major congenital
anomalies among admitted cases was high as the
neonatal units included a surgical unit. Consanguinity still was high among cases with congenital
anomalies in spite of awareness of the community.
Mortality rate was high. This is attributed to
the critical condition of surgical congenital anomalies of our cases. Maternal drug intake and diabetes
in pregnancy was among factors contributing to
increased incidence of congenital anomalies in our
study.
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