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The aim of this work was to contribute to the analysis of the epidemiological aspects of congenital 
malformations detectable at birth. 
Population and method. This was a descriptive cross-sectional study that took place from January 
2018 to May 2018 (5 months) in the neonatology unit of the pediatric ward and in the delivery room 
of the COCODY CHU. Included were all live or dead newborns with one or more clinically 
detectable malformations. Variables analyzed included malformation type, anthropometric 
parameters of newborns, socio-demographic data of parents, obstetric data (pregnancy and parity), 
medical history of previous malformations, spontaneous abortion and radiation exposure. first 
trimester of pregnancy. The notion of taking toxic and folic acid in peri-conception period (one 
month before conception and during the first two months of pregnancy). 
Results: The prevalence was 5 cases per 1000 births. The most common types of malformations were 
polydactyly, club feet, neural tube closure abnormalities, cleft lip and palate, omphalocele, and sexual 
ambiguity. The combination of myelomeningocele and hydrocephalus was the most common 
polymalformation. The sex ratio was 1.1. The malformed newborns were mostly mothers aged 
between 26 and 35 (49.5%), single (61.7%), housewives (28.7%), with a secondary level of education 
(56.7%)., 4%). The suspected risk factors are maternal fever in the first trimester (31.4%), 
antecedents of spontaneous abortion (23.4%), primiparity (36.6%) and the absence of peri-
conceptional supplementation. folic acid (100%). 
CONCLUSION: Congenital malformations are common pathologies in Côte d'Ivoire. There is no 
national prevention strategy. 
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INTRODUCTION 
 

According to the World Health Organization (WHO) in 2010, 
270,000 deaths in the first 28 days of life were due to 
congenital anomalies, with neural tube defects being among 
the most serious and common between them. As part of an 
effort to reduce the number of congenital anomalies 
worldwide, the Sixty-third World Health Assembly adopted a 
resolution on congenital anomalies. This resolution encourages 
countries to develop technical skills related to the prevention 
of congenital anomalies and to raise awareness of their effects 
[1]. The development of a population-based surveillance 
program to accurately report congenital anomalies provides 
countries with the means to better measure the burden and 
risks of these conditions, to refer identified children to 
specialized services in a timely manner, and use prevalence 
estimates to evaluate current programs for prevention and 
clinical management. In Côte d'Ivoire, the incidence of 
malformations is still poorly known throughout the country 

due to the lack of a malformation register. In initiating this 
work we have set ourselves the general objective of studying 
the epidemiological factors of malformations. Specifically, it is 
a question of listing all the malformations observed at the 
CHU of Cocody, to identify the epidemiological factors that 
can explain the occurrence of these malformations. 
 

POPULATION AND METHODS 
 

This is a study a descriptive cross-sectional study that took 
place from January 2018 to May 2018 (5 months) in the 
neonatal unit of the pediatric ward and in the delivery room of 
the COCODY CHU. We recruited and physically examined all 
live and dead newborns with one or more clinically detectable 
malformations. The variables analyzed were type of 
malformation, anthropometric parameters of newborns, socio-
demographic data of parents, obstetric data (pregnancy and 
parity), medical history, previous malformations, spontaneous 
abortion and irradiation. in the first trimester of pregnancy. 
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The notion of taking toxic and folic acid in peri-conception 
period (one month before conception and during the first two 
months of pregnancy). 
 

RESULTS 
 

Prevalence of visible malformations 
 

We identified 21 cases of clinically apparent congenital 
malformations out of a total of 4350 births, for an overall 
prevalence of 5 cases per 1000 births. These malformed 
newborns are born of 21 mothers. Table I shows the different 
malformations visible at birth. 
 

Table I Distribution of visible malformations according to the 
international classification (ICD, 2012), and according to their 
isolated nature and / or associated with other malformations. 

 

Type of 
Malformations 

CODE 
CIM 

Effectifs 
Isolated 
Cases 
n (%) 

Associated 
Cases 
n (%) 

Malformation Osteo Articular(33 ,3%) 
Polydactyly Q69 1 1 (100) 0(0) 
Clubfoot Q66.0 2 1 (100) 0(0) 
macrocephaly Q75.3 1 0(0) 1 (100) 
ectrodactyly Q71.6 1 0(0) 1 (100) 
syndactyly Q70 1 1 (100) 0(0) 

Digestive Malformations(33 ,3%) 
Cleft lip Q36 1 1 (100) 0(0) 
Cleft lip and palate Q37 1 1 (100) 0(0) 
Cleft palate Q35 1 1 (100) 0(0) 
omphalocele Q79.2 1 1 (100) 0(0) 
gastroschisis Q79.3 1 1 (100) 0(0) 
Imperforate anal Q42.3 1 0(0) 1 (100) 
macroglossia Q38.2 1 0(0) 1 (100) 

Urogenital Malformations(19 %) 
Sexual ambiguity Q56.4 1 0(0) 1 (100) 
hypospadias Q54 3 2(66,5) 1 (33,4) 

CNS Malformations(19 %) 
myelomeningocele Q05 1 0(0) 1 (100) 
meningocele Q05 1 0(0) 1 (100) 
anencephaly  1 0(0) 1 (100) 

Polymalformations  (4,7%) 
Myelomeningocele 
+ hydrocephalus 

 1   

 

Different types of visible malformations 
 

The visible congenital anomalies were mainly osteoarticular 
(33.3%), digestive (33.3%) and neurological (19%) urogenital 
(19%) (Table I). Mono - malformed patients accounted for 
95.2% of newborns. The most common types were 
polydactyly, club feet, neural tube closure defects, cleft lip and 
palate, omphalocele, and sexual ambiguity (Table I). AFTN 
are the most common CNS malformations. They are 
represented by myelomeningocele and anencephaly. 
Polymerformation (4.7%) was represented by the 
myelomeningocele + hydrocephalus sequence. 
 

Characteristics of malformed newborns 
 

Thirty-seven percent (37%) of malformed newborns are 
premature labor. Thirty-nine babies, or 20.6%, were born by 
caesarean section, the main indication of which was fetal 
distress. The sex ratio was 1.1. A newborn was of unknown 
sex. More than one-third (36.5%) of these newborns had low 
birth weights (less than 2.5 kg). The cranial perimeter was 
impregnable in case of anencephaly and the average was 33.4 
cm. As for the size, it was impregnable in case of anencephaly 
and it was on average 47.7 cm. Table II presents the 
anthropometric parameters of newborns. 
 

Table II Distribution by anthropometric parameters of 
newborns (N = 21) 

 

Anthropometric parameters n=21  % 
Weight (kg) 
<2 .5 8 38 
2,5 - 3,9 12 57 
≥4 1 5 
Cranial perimeter (cm) 
< 32 6 28,5 
≥32 14 67 
unassailable 1 4,7 
Size (cm) 
< 51 9 43 
≥51 11 52, 3 
unassailable 1 4,7 

 

Parental characteristics 
 

The mean maternal age was 27.4 ± 5.7 years and 49.5% of the 
mothers were between 26-35 years old. The average paternal 
age was 34 ± 7.2 years, with the most represented group being 
25 to 34 years (48.9%). More than half of the mothers had a 
high school education (56.4%). As for the occupation of the 
mothers, 28.7% were housewives, 27.1% were student, and 
20.2% worked in the public sector. Singles accounted for 
61.7% of the maternal population. More than one-third of the 
mothers of malformed newborns were primiparous and 29.3% 
were primigest (Table III). A history of spontaneous abortion 
was found in 20% of mothers; 6.9% had a personal history of 
malformation and 13.3% had a family history of malformation. 
Polydactyly was the most common antecedent of 
malformation. The syphilis, toxoplasmosis and rubella 
serologies had an achievement rate of 40%, 38% and 40% 
respectively. Three mothers had a positive result for 
toxoplasmosis. No patient was screened for cytomegalovirus 
infection. First-trimester fever was found in 31.4% of mothers 
with urinary tract infection as their main cause (78%). 
Concerning the consumption of toxic substances, 3 mothers of 
malformed newborns consumed toxic substances during peri-
conception period (1 for alcohol, 2 for tobacco). The 2 
exposures to tobacco were on a passive mode. No mother 
received peri-conception supplementation with folic acid. 
Medications taken by mothers of malformed newborns in the 
first trimester of pregnancy consisted mainly of iron + folic 
acid, sulfadoxine-pyrimethamine as a preventive treatment for 
malaria. Six patients admitted to taking traditional products 
whose composition was unknown. 
 

Table III Distribution of parents of newborns by age group 
 

Age group (year) n=21 (%) 

Mother 

≤18   1 4.7 
19-25 8 38 
26-35 11 52,4 
˃ 35   1 4.7 

Father 

<25 1 4.7 
25-34 10 47,7 
35-44 9 43 
≥45 1 4.7 

 

No mother had a medical condition described in the literature 
as at risk of malformation. 
 

Table IV Distribution of mothers by pregnancy and parity 
 

Gravidity or 
Parity 

Gravidity 
(n=15) 

Parity 
(n=21) 

n % n % 
1 4 27 9 43 
2 5 33 6 29 
3 3 20 4 19 
4 3 20 2 9 
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Illustrations of Some Diagnostic Malformations At Birth 
 

 
 

Figure 1 Cleft lip and palate in a newborn 

 
Figure 2 Myelomeningocele in the lumbosacral region 

 
 

Figure 3 Anencephaly in a newborn 
 

DISCUSSION 
 

The overall prevalence of congenital malformations visible in 
our study is 5 cases per 1000 births. It is 3 to 4% of live births 
in the United States [2]. At the hospital of Brazzaville 
according to MAYANDA it represents the 5th cause of 
hospitalizations [3]. It was 9 cases per 1000 births according to 
Kamla in Cameroon [4]. It represents 1.85% of admissions in 
the neonatology department according to AMON-TANOH et 
al. [5]. It is lower in the Democratic Republic of Congo where 
Lubala et al found a prevalence of 6.7 cases per 1000 births 
[6]. This frequency is superimposable to that of the Congo. 
RAIN et al. attribute this variability to several factors, 
including: the census (hospital or non-hospital), geographic 
location, ethnic and social composition, and age of children 
[7]. Musculoskeletal malformations are the most common in 
our study with a frequency of 33.3% of all malformations. This 
result is similar to several studies, including that of Tchente et 
al (36.4%) [8]. Polydactyly is one of the common 
malformations in black subjects. Neural tube closure 
abnormalities (AFTN) are not uncommon in sub-Saharan 
black, unlike American black and Hispanic black [9]. The 
pathogenesis of AFTN is related to deficiencies in folic acid. It 
has been clearly demonstrated that folate supplementation 

started prior to conception significantly decreases the 
prevalence of AFTN [10]. This is the case in Canada, which 
went from 4 cases per 1000 births in the 1980s to 0.8 per 1000 
in 2007 [11]. The strict application of this strategy requires 
pregnancy planning. This is not the case in the Ivory Coast 
and, as proof, no woman has benefited from this 
supplementation because of the late start of prenatal 
consultations. This raises the question of routine 
supplementation in the diet. This is especially important 
because CNS abnormalities are common and account for a 
large proportion of neonatal mortality and morbidity 
[12,13].Digestive malformations are the second group of 
malformations. They are mostly represented by orofacial 
clefts. These malformations are visible from birth and easily 
identifiable. In our series, polymalformation was represented 
by the combination of myelomeningocele and hydrocephalus. 
Vigan et al. found a prevalence of 3.7 per 1000 births [14]. 
The development of antenatal ultrasound in our context could 
help identify this association early in order to consider a 
therapeutic approach. Thirty-seven percent of malformed 
newborns were premature and 36.5% of these newborns were 
small birth weights. These results suggest the role of 
congenital malformations in neonatal mortality and 
prematurity, which is in itself the leading cause of neonatal 
mortality [15]. The majority of malformed newborns were 
from mothers under 35 years of age. These results are similar 
to those found by Amon-Tanoh-Dick et al [5]. The 
involvement of maternal age in the genesis of congenital 
malformations is established only in certain chromosomal 
malformations and women over 35 are most at risk. Fever in 
the first trimester of pregnancy was found in 31.4% of the 
mothers of malformed newborns. It can be a teratogenic agent 
[16]. Regarding the prenatal check-up, the detection of 
Cytomegalovirus is not carried out, but this virus has been 
described as responsible for embryofoetopathy (microcephaly, 
microphthalmia, hydrocephalus, ocular lesions and late 
deafness) [17]. A mother of malformed newborns admitted to 
having consumed alcohol regularly during the periconceptional 
period. Indeed, it has been shown that alcohol consumption by 
quantity and duration is responsible for neuronal degeneration 
by apoptosis, via N-methyl-D-Aspartate receptor blockade and 
Acid receptor activation. -Gama-AminoByturique [18]. 
 

CONCLUSION 
 

Congenital malformations are multifactorial in origin and may 
in some cases be prevented by simple and accessible measures 
including sensitization against alcohol consumption during 
pregnancy and peri-conception folic acid supplementation. 
Determining the effectiveness of supplementation protocols 
has been made possible through the existence of organized, 
structured and rigorous malformation registers. Our results 
may be the starting point for the future establishment of a 
registry of congenital malformations that would act as a 
sentinel. 
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