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Abstract

Objective: The aim of our work was to access the epidemiological and clini-
cal aspects of congenital hydrocephalus in the pediatrics department of Ga-
briel Touré teaching Hospital Bamako. Methods: We conducted a retro and
prospective study that ran from January, 1st 2018 to July, 30, 2019. All new-
borns of 72 hours of life or less with hydrocephalus confirmed by sonography
or CT scan were enrolled in this study. Results: During the study period,
5416 patients were hospitalized in the neonatology department. Among them,
39 patients (0.72%) presented congenital hydrocephalus and congenital infec-
tious causes accounted for 25.6%. The sex ratio (M/F) was 1.78. Mothers were
housewives and not educated in 79.5% and 64.1% respectively. The parents
resided outside Bamako in 61.5% of cases. Prenatal consultations were con-
ducted in 32 patients (82%). Consanguinity between the 2 parents was present
in 38.5%. The antenatal diagnosis was made in 8 patients (20.5%). Vaginal
delivery was the main mode of birth (67%). The average birth weight was 2930
g (1000 to 5400 g) and the average head circumference was 37.82 cm (26 - 55
cm). In 87.2% of cases, newborns were eutrophic. The main clinical signs were
bulging anterior fontanel (46.2%), sunset gaze (20.5%), prominent forehead
(48.7%), reduced face (20.5%), enlarged cranial sutures (43.6%), macrocrania
(25.6%). Transfontanellar ultrasound and CT scan were performed in 51.3%
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and 48.7% of cases respectively. Associated malformations were spina bifida
in 30.8% of cases followed by Dandy Walker malformation (5.1%), and om-
phalocele (2.5%). The neurological signs were diminished neonatal reflexes
(51.3%), hypotonia (30.8%), motor deficit (38.4%), intracranial hypertension
(25.6%), seizures 10.25% and psychomotor delay (43.6%). Surgery was per-
formed in 8 neonates (20.5%). Ventriculo-peritoneal shunt (VPB) was the main
treatment. Postoperative complications were infectious (37.5%) and mechan-
ical complications (12.5%). The postoperative mortality rate was 12.5%.The
overall mortality was 13 cases (33.3%). Conclusion: The hospital frequency
of congenital hydrocephalus in our environment seems low but does not re-
flect reality.
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1. Introduction

Hydrocephalus that occurs in early childhood, with no obvious extrinsic causal
event, is commonly referred to as congenital hydrocephalus (CH) and is gener-
ally present at birth. [1]. It is an important factor of morbidity and mortality in
developing countries with limited diagnostic and therapeutic means [2]. Hydro-
cephalus often requires surgery and lifelong treatment with multidisciplinary
team [3]. The main characteristics are the accumulation of cerebrospinal fluid
(CSF) in the ventricular space with consequently ventricular dilatation [4]. Pre-
maturity, infection (embryofoetopathy) and intracranial structural abnormalities
such as neural tube abnormalities (NTD) and aqueduct stenosis may result in
congenital hydrocephalus [5] [6]. Its prevalence and incidence in many sub-Sa-
haran African countries, including Mali, are unknown. According to Dewan et
al (2018), the incidence of congenital hydrocephalus is 79 to 123 per 100,000
births in low- and middle-income countries [7]. In these countries antenatal di-
agnosis is not systematic [8] [9] and management is most often delayed due to
undermedicalization, poverty, sociocultural beliefs and taboos that surround this
pathology [2]. Among the risks mentioned in the genesis of hydrocephalus, we
find: consanguineous marriage which multiplies by 13 the risk of developing
hydrocephalus [10], non-supplementation with iron-folic acid during pregnan-
cy, self-medication and the use of traditional medicines [11].

Despite progress in the management of hydrocephalus in children, mortality
from this condition remains high [12] and long-term sequelae can be disabling.

In Bamako, Mali, in the neonatal department of the Gabriel Touré University
Hospital, hydrocephalus accounts for 5.3% of the whole surgical congenital
malformations [13]. The neonatology and neurosurgery departments, provide
synergistic care for congenital hydrocephalus conditions. Until then, no study
had examined the problem of congenital hydrocephalus of the newborn admit-

ted to the neonatology department. The aim of the study was to access epidemi-
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ological and clinical characteristics of newborns hospitalized for congenital hy-

drocephalus.

2. Patients and Method

We conducted a 19-month retrospective and prospective study from (January, 1
2018 to July, 30, 2019) in the neonatology service... It provides care to newborn
referred from the city of Bamako and its neighboring areas. The service receives
all neonatal emergencies including surgical and neurosurgical ones.

The management of newborns with congenital hydrocephalus is multidiscip-
linary. Surgical management is provided by neurosurgeons and pre- and post-
operative surgery by neonatologists. All neonates from 0 to 72 hours of live hos-
pitalized for hydrocephalus were included. Newborns older than 72 hours and
for other pathologies have not been included.

The retrospective part of the study covered 12 months (January 1* to Decem-
ber, 30, 2018) and the prospective part covered 9 months (January 1* to July 30,
2019).

Data were collected from mothers and/or caregivers and the neonatal medical
record. The parameters studied were epidemiological, clinical, paraclinical, the-
rapeutic and prognostic aspects. The data were collected on a standardized Sur-
vey form. The analysis was performed using the following software: Word 2016
and SPSS version 25.

3. Results

During the study period, 5416 patients were hospitalized in the neonatology de-
partment. Among them, 39 patients (0.72%) presented congenital hydrocepha-
lus. Sex ratio was 1.78. Mothers were housewives and not educated in 79.5% and
64.1% respectively. The Parents resided outside Bamako (61.5%). Prenatal con-
sultations were conducted in 32 patients (82%).Consanguinity rate between the 2
parents was (38.5%). The antenatal diagnosis was made in 8 patients (20.5%).
Vaginal delivery was the main mode of delivery (67%). The average birth weight
was 2930 g (1000 to 5400 g) and the average head circumference was 37.82 cm
(26 to 55 cm). In 87.2% of cases, newborns were eutrophic. The main so-
cio-demographic characteristics, pre and per-natal antecedents are summarized
in Table 1.

The main clinical signs were prominent forehead (48.7%), bulging anterior
fontanel (46.2%), enlarged cranial sutures (43.6%), macrocrania (25.6%). sunset
gaze (20.5%), reduced face (20.5%). The main clinical signs found are summarized
in Table 2. The neurological signs were diminished neonatal reflexes (51.3%),
hypotonia (30.8%), motor deficit (38.4%), intracranial hypertension (25.6%),
seizures 10.25% and psychomotor delay (43.6%). The main neurological signs
found are summarized in Table 3.

Transfontanellar ultrasound and CT scan were performed in 51.3% and 48.7%

of cases respectively. Associated malformations accounted for 38.4% of cases.
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Table 1. Socio-demographic characteristics and pre-and per-natal antecedents.

Variable Frequency (n = 39) Percent

education level

not educated 25 64.1

educated 14 359
occupation

Housewife 31 79.5

others 8 20.5
consanguinity

Yes 15 38.5

No 25 64.1
Résidence

Bamako 15 38.5

Outside Bamako 24 61.5

Prenatal consultations
Yes 32 82
No 7 18
Prenatal diagnosis
Yes 8 20.5
No 31 79.5

Delivery route

Vaginal 26 67

Caesarean section 13 33
Birth weight

Eutrophic 34 87.2

Hypotrophe 5 12.8
Sex

Male 25 64

Female 14 36

Table 2. Main clinical signs

Variable Frequency (n = 39) Percent
Prominent fore head 19 48.7
Bulging anterior fontanel 18 46.2
Enlarged cranial sutures 17 43.6
Macrocrania 9 25.6
Sunset gaze 8 20.5
Reduced face 8 20.5
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These were mainly spina bifida (30.8%), Dandy Walker malformation (5.1%),
and omphalocele (2.5%). Congenital infectious causes accounted for 25.6%. The
main étiologies found are summarized in Table 4.

Surgery was performed in 8 neonates (20.5%).Ventriculo-peritoneal shunt
(VPB) was the main treatment. The intervention was made in less than 5 days in
4 newborns or 50% of cases operated. Postoperative complications were infec-
tious (37.5%) and mechanical (12.5%).The postoperative mortality was 1 case
12.5%.The overall mortality was 13 cases (33.3%). The characteristics of operat-
ed newborns are summarized in Table 5.

The different causes of death were: metabolic disorders (30.7%), meningitis
(15.4%), and respiratory distress syndrome (hyaline membrane disease):7.7%.
The other causes were unknown (46.2%). The outcome of the newborns is

summarized in Table 6.

Table 3. Main Neurological signs.

Variable Frequency (n = 39) Percent
diminished neonatal reflexes 20 51.3
Hypotonia 12 30.8
motor deficit 15 384
Intracranial hypertension 10 25.6
seizures 4 10.25
psychomotor delay 17 43.6

Table 4. The main etiologies.

Variable Frequency (n = 39) Percent
Malformations
Spina bifida 12 30.8
Dandy -Walker 2 5.1
Omphalocele 1 2,5
Congenital infectious causes 10 25.6
unknown causes 14 35.9

Table 5. Characteristics of operated newborns.

Variable Frequency (n = 8) Percent
Sex
Male 5 62.5
Female 3 37.5

Time intervention (days)

<5 4 50.0
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Continued

[5-10] 3 37.5
>10 1 12.5

Postoperative follow-up

Favorable 4 50.0

Infection 3 37.5

Catheter migration 1 12.5
outcome

Exeat 7 87.5

Death 1 12.5

Table 6. The causes of death.

The causes of death Frequency (n = 13) Percent
Metabolic disorders 4 30.7
Meningitis 2 15.4
Hyaline membrane disease 1 7.7
unknown causes 6 46.2

4. Discussion

Our study included all neonates from 0 to 72 hours of live hospitalized for con-
genital hydrocephalus in the neonatal department during the study period. The
frequency of congenital hydrocephalus in the department was 0.72%. This fre-
quency probably does not reflect in the true situation. The frequency of hydro-
cephalus varies from study to study, Kamla from Cameroon [12] and Mouafo
[14] found 12.69% and 55.5% respectively. Barry reported 22.46% in Guinea
[15], Wilson found 12.3% in Morocco [16] and Junior 43.3% in Democratic Re-
public of Congo (DRC) [17].

In our study, male newborns were the most affected with a sex ratio (M/F) of
1.78. This predominance was also found in the Barry’s study [15] and Tapsoba
[18]. By contrast, in the Salem-Memou series [19] in Mauritania, the female sex
was predominant. The predominance of the male sex was reported by several
studies. It is partly explained by the fact that congenital hydrocephalus can be
transmitted in a recessive mode linked to the sex [20].

The role of inbreeding is well established in the occurrence of central nervous
system malformations in general and congenital hydrocephalus in particular
[21]. In our study, the notion of inbreeding was found in 38.50%. This inbreed-
ing varies from one country to another with 77% in Guinea [15], 48.7% in Mo-
rocco [21] and 7.9% in Mauritania [19].

Antenatal diagnosis remains a handicap in developing countries. In our study,

it could be performed in 8 newborns (20.5%). In some studies, such as Ndour O
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[8] and Salem-Memou [19], no antenatal diagnosis has been made.The preva-
lence of antenatal diagnosis of hydrocephalus remains low, this is mainly due to
the low rate of well-followed pregnancies in our context. In our series, pregnan-
cies were followed in 82% of cases.

The average birth weight was 2930 g (1000 - 5400 g) and the average head
circumference was 37.82 cm (26 - 55 cm). In 87.2% of cases, newborns were eu-
trophic. Premature infants are at risk of presenting intraventricular hemorrhage
followed by post-hemorrhagic hydrocephalus (HPH). In our study they repre-
sented (5) cases (12.8%).Intraventricular hemorrhage is the most important ad-
verse neurologic event for preterm and very low weight birth infants in the neo-
natal period. This pathology can lead to various delays in motor, language, and
cognition development [22].

The main clinical signs in our study were prominent fore head (48.7%), bulg-
ing anterior fontanel (46.2%), enlarged cranial sutures (43.6%), sunset gaze
(20.5%), reduced face (20.5%). Macrocrania is the first sign that most often di-
rects parents or health workers. In our series, it represented 25.6% of cases, most
often a symptom indicative of hydrocephalus, this remains in accordance with
the data in the literature [21] [23]. Sunset gaze was recorded in 20.5% of our pa-
tients, Tapsoba [18] reported 66%. In our series the neurological signs were di-
minished neonatal reflexes (51.3%), hypotonia (30.8%), motor deficit (38.4%),
intracranial hypertension (25.6%), seizures (10.25%) and psychomotor delay
(43.6%). Tabarki et al, [11] Tapsoba et al, [18] found 23.25% and 15% of psy-
chomotor delay, 5.81% respectively. In Mauritania Salem-Memou et al [19] re-
ported 35.7% of psychomotor delay, hypotonia 7.6%.

Although the methods of choice for the study of hydrocephalus are MRI and CT
scan [24] [25], transfontanellar ultrasound plays an important role in the diagnosis
and characterization of brain damage in newborn. It is considered to be a method
of choice for the evaluation of the newborn at risk, being, in most cases, the only
method necessary [25]. In our study, it could be performed in 20 newborns
(51.3%), a higher rate than that found by Salem-Memou in Mauritania [19]. The
CT scan is the gold standard to affirm the ventricular dilation, its topography and
to suspect the etiology. It also makes possible to follow the outcome of hydro-
cephalus. It was performed in our study in 19 patients (48.7%), in Mauritania
(84.1%) [19]. Triventricular hydrocephalus was the most frequent type in our se-
ries (53.9%), Adjenou al. reported 41.82% triventricular hydrocephalus [23].

Congenital infectious causes of hydrocephalus are predominant in hydroce-
phalus etiologies in sub-Saharan Africa. In our study, the infectious causes ac-
counted for 25.6% of cases. The study carried out in Burkina Faso by Tapsoba et
al. [18] found infectious causes in 43.4% of cases. Work carried out in other
countries, notably in Benin [26] and Senegal [27] found similar results with an
infectious predominance in 80.7% (10) and 46% (2) respectively.

In our study, associated malformations accounted for 38.4% of cases. These

were mainly spina bifida (30.8%), Dandy Walker malformation (5.1%), and om-
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phalocele (2.5%). Adjenou [23] and Tabarki [11], reported 5.45% cases of Dan-
dy-Walker malformation and 25.7%. In the study conducted by Salem-Memou
et al spina bifida represented (23.8%), Dandy-Walker malformation (13.4%)
[19]. junior et al, reported 56.5%) of spina bifida in the DRC [17]. In the present
study, mothers were housewives and not educated in 79.5% and 64.1% respec-
tively. The low level of education of mothers of children with congenital hydro-
cephalus increases communication difficulties for a preventive strategy. This
prevention is important because abnormalities of the central nervous system are
frequent and, above all, responsible for a large part of neonatal mortality and
morbidity [12]. If the occurrence of these malformations is of multifactorial ori-
gin (genetic, environmental...), it is however established that it is correlated with
low intakes of folic acid or vitamin B9. A better access of childbearing women to
prenatal supplementation with folic acid s may further reduce the frequency of
this pathology with serious neurological sequelae [19].

Hydrocephalus is a health problem in developing countries, mainly in sub-
Saharan Africa where 90% of affected children would not be treated [28] [29]. It
is a serious condition, which can compromise the vital or functional prognosis in
the lake of correct and early management. Ventriculo-peritoneal shunt (VPB)
remains the treatment of choice for hydrocephalus. In our study, it was carried
out in patients (20.5%) in Mauritania (68.8%) [19]. All our patients could not
benefit from surgery. This could be explained by the poor access to health ser-
vices, the late diagnosis of the disease, the lack of insurance coverage and the
poverty of the population.

In our study, the main postoperative complications were infectious (37.5%)
and mechanical (12.5%). In the series by Hugues et al, infection was present in
21 out of 60 patients [30], Salem Memou et al, reported (15.8%) infectious com-
plications and 7.8% mechanical complications [19]. In developed countries, in-
fectious complications are less common. In fact, in the series by Torstein R [31],
in Norway the complications were infectious in 6.2% of cases and mechanical in
46.8% of cases.

The postoperative mortality was 1 case (12.5%).The overall mortality was
33.3% (13 cases) in our study. A high mortality rate was also observed in Benin
46.6% [30]. In Mauritania the overall mortality was 4.7% [19]. These high mor-
tality rates are justified by the newborn fragility, the diagnosis that is not made
during the prenatal period, the lack of an adequate intensive care units, the di-
agnosis delay the supply of drugs which is left to the sole responsibility of the
parents and the poor evacuation conditions of these newborns.

The main limitations of our study were related to his retrospective aspect and the
problem of archiving clinical records, which did not allow us to collect all the in-

formation concerning the antenatal, per- and post-natal histories of our patients.

5. Conclusion

The hospital frequency of congenital hydrocephalus in our environment seems
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low but does not reflect reality. This is a serious condition that can compromise
the vital or functional prognosis in the absence of correct and early treatment.
Despite the efforts made in the field of neurosurgical equipment and the training
of neurosurgeons, much remains to be done. Emphasis should be placed on the
prevention of neural tube defects by prenatal folic acid supplementation which

may reduce the frequency of this pathology with serious neurological sequelae.
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