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ABSTRACT

Introduction: Holoprosencephaly (HPE) is a complex cerebral malformation due to an incomplete division of the forebrain, oc-
curring between the 18th and the 28th day of embryonic life and affecting both the brain and the face. There are 3 increasing
degrees of severity: the lobar, semi-lobar, and alobar holoprosencephaly.
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Case Report: We report 4 cases of holoprosencephaly identified following natural childbirth, in 75% of cases in patients of low
socioeconomic level, with the first-degree consanguinity in 25% of cases. The pregnancies were not properly monitored, no folic
acid supplementation had been provided and, in 25% of cases, consumption of fenugreek was reported. The antenatal diagnosis
was performed in 25% of cases with a male predominance, a sex ratio at 2.

Discussion: Holoprosencephaly is a complex human brain malformation resulting from incomplete cleavage of the prosenceph-
alon. HPE is usually associated with facial abnormalities, such as cyclopia, proboscis, or cleft lip/palate in severe HPE cases. In
our study, the prevalence is assessed at 0.9/10,000 births, 'HPE is associated with hexadactyly in 50% of cases and with sexual
ambiguity in 25% of cases. Prenatal diagnosis is based on ultrasound and MRI. The aetiology of HPE is multifactorial, and the
prognosis depends on the type of HPE and the associated facial anomalies.

Conclusion: Holoprosencephaly is a complex brain malformation. For the majority of cases, the prognosis is grim. Indeed, 75%
of cases were fetal death in utero (FDIU) and one case died immediate post-partum.
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INTRODUCTION

Described for the first time by Kundrat in 1882, who used
the term arhinencephaly for this entity.' In the early 1960s,
DeMyer and colleagues named the malformation holopros-
encephaly.'*

Holoprosencephaly is a complex human brain malforma-
tion resulting from incomplete cleavage of the prosencepha-
lon into right and left hemispheres, occurring between the
18"and the 28"day of gestation. The estimated prevalence
of HPE is less than 1/10,000 live births and the incidence
may be as high as 1/250 in first-trimester conceptuses.’Three
levels of increasing severity are described: lobar HPE, semi
lobar, and alobar HPE. The middle interhemispheric vari-
ant (MIH), also known as syntelencephaly, is classified as a
variant of HPE with midline interhemispheric fusion. HPE
is most often associated with facial abnormalities; such as

cyclopia, proboscis, Median or bilateral cleft lip and palate
in severe cases, solitary ocular or median hypotelorism cen-
tral incisor in minor forms. These latter midline defects can
occur without the brain malformations and are then called
microforms.

The aetiology of HPE is heterogeneous and complex. It can
be due to cytogenetic aberrations and/or of syndromic origin,
sometimes isolated in familial and sporadic forms. Loss-of-
function heterozygous mutations in components and regula-
tors of the Nodal and Hedgehog (Hh) signalling pathways
are associated with HPE. Complications of HPE are char-
acterized by developmental delay and feeding difficulties,
epilepsy, instability of temperature, heart rate and breathing.
Treatment is symptomatic and supportive and requires mul-
tidisciplinary management. The prognosis depends on the
type of HPE and the facial anomalies associated. Severely
affected children have a very poor prognosis. Child outcome
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depends on the HPE severity and the medical and neurologi-
cal complications associated.

CASE REPORTS

We report four (4) cases of holoprosencephaly that are iden-
tified following natural childbirth at the “Les Orangers” Ma-
ternity and Reproductive Health Hospital of Rabat. They are
listed as follows:

1% Case:(Figures: 1 & 2)
26-year-old, G1P0, and reporting the following elements:

- First-degree inbreeding;

- Intake of Fenugreek and plants during the first trimes-
ter of pregnancy;

- No follow-up during pregnancy, and no supplement of
iron or folic acid

- Ultrasound performed at 27 weeks of amenorrhea
(WA) by a general practitioner objectifying a hydram-
nios, no morphological ultrasound was performed

- Admitted to the maternity ward in the expulsion phase
at 29WA + 5 days, stillborn female, birth weight =770
g, Apgar=0

- Particular aspect: the confluence of the orbits with a
fusion of the eyeballs, a proboscis between the eyes
with a single nostril, hypotelorism, microcephaly and
sexual ambiguity.

- A karyotype was proposed to the couple but was not
performed

- All contact was unfortunately lost with the young cou-
ple.

2" Case:
30-year-old, G1PO0, low socio-economic level, and reporting
the following elements:

- Inbreeding = 0, Diabetes = 0

- Intake of Fenugreek and plants = 0

- No follow-up during pregnancy, and no supplement of
iron or folic acid

- Antenatal diagnosis not performed,

- Having consulted at 30WA with general practitioner,
where the diagnosis of a hydramnios was made

- Cytotec initiation, male stillborn, birth weight=1000g,
Apgar=0

- Clinical examination at birth = holoprosencephaly

- Karyotype: not performed due to lack of financial
means

3’Case:
42-year-old, gravida 3 para 3, average socio-economic level,
and reporting the following elements:

- Inbreeding = 0, Diabetes = 0
- Intake of Fenugreek and plants = 0
- Poor follow-up of pregnancy, iron-supplemented at

T3, and no intake of folic acid

- Antenatal diagnosis not performed

- Vaginal delivery at 38WA of a newborn male, birth
weight=2700g, Apgar=3 to 1 minute, apparent death,
died in immediate post-partum

- Clinical examination at birth = holoprosencephaly,
with agenesis of the nose and the two eyeballs, cyclo-
pia, hexadactyly.

4""Case: (Figures 3 & 4)

35-year-old, gravida 6 para 4, followed for high blood pres-
sure since 32WA, low socio-economic level, and reporting
the following elements:

- Inbreeding = 0, Diabetes = 0

- Intake of Fenugreek and plants = 0

- Pregnancy follow-up, intake of Methyldopa 500x3/
day during the third trimester

- Antenatal diagnosis made at 26 WA= objectified poly-
malformatif syndrome, with cyclopia, hexadactyly

- The birth occurred at 39WA, female stillborn, hyper-
trophic, birth weight=2070g

- Clinical examination at birth confirms the prenatal di-
agnosis.

DISCUSSION

In our context, the prevalence is assessed at 0.9/10,000
births. Three levels of increasing severity are described:(i)
lobar HPE, where the right and left ventricles are separat-
ed, but with some continuity across the frontal cortex; (ii)
semilobar HPE with a partial separation; and (iii) the most
severe form, alobar HPE, with a single brain ventricle and
no interhemispheric fissure. The middle interhemispheric
variant (MIH), also known as syntelencephaly, is classified
as a variant of HPE with midline interhemispheric fusion.
HPE is usually associated with facial abnormalities, such as
cyclopia, proboscis, or cleft lip/palate in severe HPE cases.
In our study, HPE is associated with hexadactyly in 50% of
cases and with sexual ambiguity in 25% of cases, with a male
predominance, the sex ratio at 2.

The aetiology of HPE is multifactorial. Chromosomal and
genetic abnormalities, teratogen exposure, and/or syndro-
mic association have been reported in the literature. Kar-
yotype study finds a chromosomal abnormality such as
trisomy 13, in 24%-45% of all HPE cases.®While 10% of
“normal” karyotype have microdeletions or duplications,
heterozygous, loss-of-function mutations in components
and regulators of the Nodal and hedgehog (Hh) signalling
pathways are associated with HPE.”®Ethanol®, maternal
diabetes - potentially increasing the risk 200-fold, ethyl al-
cohol, smoking, and retinoic acid have been described as
possible causes of HPE.!°In our cases, we have determined
the following risk factors:75% patients are of low socio-
economic level, with the first-degree consanguinity in 25%
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of cases. The pregnancies were not properly monitored, no
folic acid supplementation was provided and, in 25% of
cases, consumption of fenugreek was reported.

Prenatal diagnosis is based primarily on ultrasound and MRI
in the third trimester of pregnancy, at birth on clinical, ETF,
CT and especially brain MRI, and genetic diagnosis involves
the karyotype. The contribution of prenatal imaging in the
assessment and diagnosis of embryological abnormalities,
in particular of the CNS, was demonstrated by Lekshmiet
al.which classified them in category A.!'Prenatal ultrasound
can detect the central nervous system and facial abnormali-
ties of severe HPE as early as the first trimester, but is less
sensitive for detection of milder forms of HPE. Fetal MRI
would provide better characterization of the malformations
in the third trimester of the pregnancy. In our study, the pre-
natal diagnosis has been established in 25% of cases, i.e. the
case of pregnancy followed for arterial hypertension started
from 32 weeks on Methyldopa 500 three times a day.

Treatment is symptomatic and requires multidisciplinary
management. The prognosis depends on the type and the se-
verity of HPE and the medical and neurological complica-
tions associated. For the majority of cases, the prognosis is
grim. Indeed, 75% of our cases were FDIU and one case died
in immediate post-partum.

CONCLUSION

HPE is a complex developmental brain malformation com-
monly associated with facial anomalies, whose prognosis
depends on the type of HPE and facial anomalies associ-
ated. The best diagnostic procedure is ultrasound exami-
nation, completed eventually by MRI. There are a number
of causes of HPE, including genetic alterations and envi-
ronmental effects. In our context, the four (4) cases repre-
sented severe forms of HPE, explaining the poor prognosis,
and thus prompting the need for a systematic follow-up of
any pregnancy and the implementation of an antenatal ul-
trasound screening program allowing the early diagnosis of
these anomalies and adequate care at birth for viable forms
on the one hand and on the other hand, the indication of a
possible medical termination of pregnancy for lethal forms if
the parents so request and legislation allow this (note that the
text of the law is being revised to include in addition to the
indication of the maternal prognosis, severe lethal congenital
malformations).
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Figure 1: Cyclopia, proboscis, hypotelorism, and microceph-
aly. Figure 3: Cyclopia, proboscis, and hypotelorism.

d

Figure 2:The first case of holoprosencephaly resulting from  Figure 4: The case of holoprosencephaly resulting from a
preterm delivery at 29WA. term delivery at 39WA.
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