Phenotypic and cytogenetic variability of patau syndrome in Morocco
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Abstract

The objective of this work was to identify phenotypic features and cytogenetic aspects of trisomy 13 in Moroccan population.
The retrospective study was conducted on a group of 9 cases diagnosed cytogenetically with trisomy 13.

The study of sex ratio showed a slight female dominance in our group of cases. The major clinical findings included: Holopros-
encephaly, microphthalmia and anophthalmia, coloboma of iris, cleft lip and palate, nasal and ear abnormalities, retrognathism
and sloping forehead, polydactyly, capillary hemangiomas, omphalocele, congenital heart defect, renal abnormalities, cryptorchi-
dism, language delay.

The cytogenetic study showed the dominance of the free and homogeneous trisomy 13 (56%). Patients who have this formula
are dead at an early age (does not exceed one month). However, each of the chromosomal formula, trisomy 13 by translocation
and partial trisomy 13 t (13;18), was found in 20% of our patients.

The partial trisomy 13 t (13;18) is the only variant that is still alive and the patients with this anomaly suffer mainly from renal
and cardiac anomalies with slight dysmorphia and psychomotor retardation.

Our study shows the interest of the cytogenetic analysis in the diagnosis accuracy and in the genetic counseling of patients with
Patau syndrome and their parents.
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Introduction of multiple congenital anomalies and which leaves little

Trisomy 13 or Patau syndrome (PS) is a chromosomal
abnormality caused by the presence of an extra 13 chro-
mosome. This syndrome is the rarest of the trisomies
that can lead to a full-term birth of a living child (Savva
et al., 2010), it is also the most frequent chromosomal ab-
normality which is characterized by severe clinical picture
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hope of survival after his diagnosis (Plaiasu et al., 2010).
The pathology was first described by Patau et al. (Patau et
al., 1960) and since then more than 100 different abnor-
malities have been described (Jones, 2006)

It is characterized by the association of cerebral malfor-
mations (holoprosencephaly), facial dysmorphia, ocular
abnormalities, postaxial polydactyly, visceral malforma-
tions and very severe psychomotor retardation. Its inci-
dence is estimated between 1/8000 and 1/15000 births
and more than 95% of affected fetuses die in utero.

In the present work, we report a series of 9 patients with
PS collected at the genetics department of the Moham-
med VI University Hospital in Marrakech. Our objective
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was to (1) determine the different clinical features and
cytogenetic aspects of PS in Morocco and (2) study the
correlation between the different clinical signs and the
cytogenetic aspects of PS.

Patients and methods

This study is a retrospective clinical and cytogenetic one
conducted on a group of 9 cases with trisomy 13 between
2008 and 2019. These patients were referred to the ge-
netic department of Mohammed VI University Hospital
Center of Marrakech for a variable dysmorphic and poly-
malformative syndrome.

i

Clinical examination and cytogenetic analysis of these
patients allowed us to confirm the diagnosis of Patau
syndrome. The cytogenetic technique used in this study
is the constitutional R-banded karyotype carried out for
all patients from T lymphocytes cultured in vitro and
blocked in metaphase.

Results

The dysmorphological examination and the malformative
assessment (Fig,1) allowed determining the different clin-
ical elements of our cases with PS.

Figure 1: Some abnormalities observed among patients of the sample: (a) Bilateral cleft lip and cleft palate,
(b) microphthalmia and hemangioma, (c) postaxial polydactyly of the right hand

Table 1 summarizes the clinical observations of these pa-
tients. The main finding observed in our group of patients
consisted of holoprosencephaly, microphthalmia/anoph-
thalmia, coloboma of iris, cleft lip/cleft palate, sloping
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Forehead, retrognathism, nasal anomalies, ear anomalies,
polydactyly (Hands/Feet), capillary hemangiomas, om-
phalocele, congenital heart defect, renal abnormalities,
genitalia abnormalities, psychomotor retardation.
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Table 1: Clinical features of patients

Clinical sign Cl |C2 |C3

C4 |C5 |Co

C7

C8

C9

Holoprosencephaly |-

I +

Microphtalmia/ + + -
anophthalmia

- - +

Coloboma of iris | +

cleft lip/ + + +
cleft palate

Sloping Forehead |+ - =

Retrognatism + - -

Nasal anomalies - _ i

Ear anomalies + - -

Polydactyly + +
(Hands/Feet)

+
T F[ F] ¥ *

Capillary - +
hemangiomas

Omphalocele - - -

Congenital heart | +
defects

Renal
abnormalities

Genitalia - - -
abnormalities

Psychomotor
retardation

Clinical diagnosis was confirmed by chromosomal anal-
ysis: 5 cases of free and homogeneous trisomy 13 (cases
1,2, 4, 6 and 8), 2 of trisomy 13 by Robertsonian trans-
location (cases 3 and 7) and two cases of trisomy of the

African Health Sciences, Vol 23 Issue 4, December, 2023

long arm of chromosome 13 secondary to a translocation
(13;18) of paternal origin (Fig.2) (cases 5 and 9) (table 2).
Parental karyotypes were normal in case 3, indicating a de

novo translocation. However, no data about the parents

were available in case 7.
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Figure 2: Karyotype of partial trisomy 13 with t (13;18).
Table 2: Karyotype results for the 9 cases
Cases | Age Gender | chromosomal formula Origin
| 1 month female |47, XX, +13 De novo
2 9 days male 47, XY, +13 De novo
3 1 day female | 46, XX, +13, rob (13;13) (q10; q10)| De novo
4 12 days male 47, XY, +13 De novo
5 8 years female | 46,XX,der(18)t(13;18)(q14;p 11)pat| Paternal origin
6 1 month male 47, XY, +13 De novo
7 12 days female | 46, XX, +13, rob (13;14) (q10; q10)| ?
8 3 days male 47, XY, +13 De novo
9 2 years female | 46,XX,der(18)t(13;18)(ql4;p 11)pat| Paternal origin

Discussion

Analysis of clinical features

The Patau syndrome causes serious physical and mental
abnormalities. The incidence of this syndrome is approx-
imately one per 12,000 live births (Baty et al., 1994; De-
latyckiand  Garder, 1997). Clinical diagnosis is based on
suggestive signs and symptoms. However, the variability
of disease expression can sometimes complicate the di-
agnostic process. In the present study, we tried to identify
the different variable elements of PS in Morocco.
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The study of sex ratio showed a slight female dominance
in our of cases (sexe ratio: 1,25), which is discordant with
several studies of literature (Alberma, et al., 2012; Bugge
et al., 2007; Huether et al., 1996). This can be explained by
the small size of group of patients studied.

The most severe abnormality is holoprosencephaly which
is the most common forebrain defect in humans, with a
prevalence of 1/250 in embryos and around 1 / 10,000
in infants born alive (Edison et al., 2003; Leoncini et al.,
2008). This malformation causes significant anomalies
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associated with the face. Children with the most severe
forms only live a few months.

In our study group, theses abnormalities were detected
only in one case (1/4). Unfortunately, the radiological ex-
amination was not performed for four patients due to
death at an early age. Microphthalmia and anophthalmia
are birth defects of a baby's eye(s), affecting successive-
ly about 14/100000 new borns and 3/100000 neonates
(Morrison et al., 2002). This abnormality iis found in
60%-70% of Patau syndrome’s cases (Firth et al., 2005;
Morrison et al., 2002). However, in the present study, this
abnormality is present in 33% of cases. This contradic-
tion can be explained by the small size of cases group
studied. Moreover, coloboma of iris is present in one case
of our cases group (11%), which is associated with mi-
crophthalmia.

Cleft lip and palate are among the most common birth
defects. The frequency of this anomaly in PS is between
60% and 70% (Stoll et al., 1991; span style="font-family:
‘Times New Roman'; letter-spacing:1.45pt"> Milerad et
al., 1997). In our study, we found a frequency of 67%,
which is consistent with literature.

Nasal and ear abnormalities are also common in PS. It
was detected successively in 33% and 66% of our group
of cases. In one patient (C6), the nasal abnormality was
associated with holoprosencephaly, who present a broad
nasal root. The most abnormalities forms of the ear
found in this study are faun ears and the absence of ear
lobes.

Retrognatism and sloping forehead present as a birth de-
fect, which are also found in our cases group with succes-
sively a frequency of 22% and 33%.

Polydactyly (Hands/Feet) is found in 60%-70% of cases
with PS (Firth et al., 2005). In our study, this abnormality
presents a very high frequency of 77% (5 cases of hand
polydactyly and one case of foot polydactyly).

As for dermatological defects, capillary hemangiomas are
the most common and have been described in up to 56%
of cases (Taylor, 19806). The frequency of these anom-
alies in our study is 55%, which is consistent with the
literature.

Omphalocele is a rare abdominal wall defect that occurs

in 1 in 4,000 births (CDC, 2020) and is associated with a
high rate of mortality (25%) and severe malformations.
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In our study, only one case of omphalocele (type 1) has
been found (11%), which is characterized by a parietal
defect less than 2,5cm and the absence of liver.
Congenital heart defect is among the most common ab-
normalities visualized in PS, being found in 80% of cases
(Cassidy and Allanson, 2010; Firth et al., 2005). In our
study, we have identified this abnormality in just 55%
of patients. Atrial septal defect (ASD), ventricular septal
defect (VSD) and persistent ductus arteriosus (PDA) are
generally the anomalies detected in this work.

Renal abnormalities are present in about 50 to 60% of af-
fected individuals (Egli et al., 1973, Warkany et al., 19606).
This anomaly is found in 2 cases of our group (22%) who
present renal hypoplasia.

According to Petry et al. (Petry et al., 2013), genitalia ab-
normalities are more common among males than females
and mainly represented by cryptorchidism and micrope-
nis. In the present study, only one case with cryptorchi-
dism that was detected.

Psychomotor retardation is also common in patients with
PS, which include slowed speech, decreased movement
and impaired cognitive function. 2 cases in our group
present a language delay and a start walking from 3 years

old.

Study of cytogenetic aspects

Cytogenetically, our results showed 5 cases of free homo-
geneous trisomy 13 (56%), 2 cases of complete trisomy 13
by Robertsonian translocation (20%) and 2 cases of par-
tial trisomy of the long arm of chromosome 13 second-
ary to a reciprocal translocation (13;18) of paternal origin
(20%). This data consistent with the literature where the
frequency of the variant free homogeneous is the most
important (approximately 75%) (Firth et al., 2005). How-
ever, in 20% of cases, it is a Robertsonian translocation,
with the supernumerary chromosomel3 being attached
on another acrocentric chromosome (chromosomes 13,
14, 15, 21 or 22) (Firth et al., 2005). Rarely, trisomy 13
is due to a reciprocal translocation between 13 and a
non-acrocentric chromosome.

Correlation genotype-phenotype

According to our study, the free and homogeneous triso-
my 13 variant (cases 1, 2, 4, 6 and 8) was the most severe,
which includes almost all the anomalies mentioned in
the clinical picture of PS. Patients who have this variant
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are dead at an early age that does not exceed one month.
Concerning partial trisomy 13 by reciprocal translocation
(case 3 and case 7), patients with this variant don’t present
all the abnormalities that are found in free and homoge-
neous trisomy 13 variant, but generally: cleft palate, nose
anomalies, polydactyly and congenital heart defects.

As for partial trisomy 13 t (13;18) which is the only variant
that can survive (Verloes, 2008), the two patients (case 5
and 9, who have successively 8 and 4 years) suffer mainly
from renal and cardiac anomalies with slight dysmorphia
and psychomotor retardation.

Genetic counseling

The recurrence risk for free trisomy 13 variant is low
(<1%). In this situation, the parental karyotype is not
necessary because most cases of this variant are an iso-
lated occurrence. So, the genetic counseling is reassuring
for parents of cases 1, 2, 4, 6 and 8. In fact, the main
factor of occurrence of this anomaly may be ovular aging
related to maternal age. Then, majority of maternal aneu-
ploidies are caused by de novo segregation error during
the first meiotic division (Hassold et al., 1995; Terret and
Wassmann, 2008).

For the cases 1, 2 and 4, maternal age was between 39
and 45 years. However, for the cases 6 and 8, maternal
age was between 27 and 30 years. Therefore, for these last
two cases, maternal age did not represent a risk for the
appearance of trisomy 13.

Concerning the other two variants (Robertsonian translo-
cations and partial trisomy 13), the risk of recurrence is
high and parental karyotype must be performed. In this
situation, if thethe parents' karyotype is normal (case 3),
this is de novo translocation and therefore genetic coun-
seling is reassuring. However, if a balanced translocation
is found in one of the parents (case 5 and 9), there
will be a risk of recurrence of trisomy 13 in the siblings
by meiotic malsegregation of the parental translocation.
Generally, the risk varies depending on the chromosome
involved, length of the segment and the sex of parent
carrying the balanced anomaly (Gardner and Sutherland,
1996). In our case, the father being a carrier balanced
chromosomal rearrangement (for the two cases 5 and 9),
then the risk of rebirth of a child with the chromosomal
imbalance is 25%. Motreover, 25% to have a normal child
and 25% to have a child with a balanced translocation.
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Therefore, prenatal cytogenetic diagnosis should be ad-
vised for subsequent pregnancies.

Surgical treatment of malformations does not significant-
ly alter the prognosis. Trisomy 13 is very severe; half of
children die in the first month and 90% before 1 year
from cardiac, renal or neurological complications. Pro-
longed survival (sometimes until adulthood) is however
possible, in particular in cases of mosaicism, partial tri-
somy (cases 5 and 9) and if there is no major brain mal-
formation.

Conclusion

This study demonstrates the importance of cytogenetic
tests for the diagnosis of Patau syndrome. In fact, the
diagnosis of this syndrome is only possible using clinical
examination and cytogenetic tools. Prenatal cytogenetic
testing is necessary for genetic counseling because the
chromosome analysis of patients and their parents can
prevent the birth of another child with this syndrome.
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