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Abstract

Roberts syndrome is a rare genetic disorder characterized by symmetrical reductive limb malformation and craniofacial
abnormalities. It is caused by mutation in the “Establishment of cohesion | homolog 2” genes, resulting in the loss of
acetyltransferase activities and manifesting as premature centromere separation in metaphase chromosomes. The affected
individual grows slowly during pregnancy and after birth with associated mild to severe intellectual impairment. We present
a 35-year-old multiparous Nigerian lady who had emergency cesarean section at 35weeks of gestation following abruptio
placentae with a live fetus. The baby had poor Apgar score at birth and died shortly afterward. Tetraphocomelia was detected
on prenatal ultrasound done at about 24 weeks of gestation with other features sonographically normal. However, clinical
diagnosis of severe variant of Roberts syndrome with tetraphocomelia, growth restriction, and craniofacial abnormalities
were noted at birth. This case exhibits a very rare variant of Roberts syndrome with tetraphocomelia, intrauterine growth
restriction, and craniofacial abnormalities. It also highlights the crucial role of detailed clinical examination and the inherent
challenges in making cytogenetic diagnosis in low-income countries.
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Introduction
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Roberts syndrome is a rare genetic disorder characterized by Awka, Nigeria

prenatal and postnatal growth retardation, limbs, and crani-
ofacial defects.!? The limb defects are similar to those seen
in thalidomide embryopathy; hence, the disorder is also
known as pseudothalidomide syndrome. The other associ-
ated anomalies include cardiac and renal malformations.’ It
is an autosomal recessive disorder and expression is diverse,
varying greatly within families.

John Roberts in 1919 first described the disease in a case
of a male neonate with bilateral cleft lip and tetraphocome-
lia. Later, Apeltz* in 1964 described it as a syndrome. In
1969, Herman described it as pseudothalidomide syndrome
or phocomelia syndrome because of the presence of short-
ened limbs.> Only about 150 cases have been described in
literature in the world over.*%7
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Roberts syndrome occurs equally in both males and
females, and is common among closely related parents
(parental consanguinity). The etiologies are not known but
have been related to parental consanguinity with cytoge-
netic premature centromere separation (PCS) present in
most of the cases.” This disorder follows mutation in the
“Establishment of cohesion 1 homolog 2” (ESCO?2) gene on
the short arm of chromosome 8, which encodes a protein
responsible for regulating sister chromatid cohesion.>$10
Aneuploidy with random chromosome loss and micronuclei
and/or nuclear lobulation in the interphase cells are also
characteristics of this syndrome. '’

An experienced sonographer can suspect Roberts syn-
drome with prenatal ultrasound"!! where structural defects
can be well defined, buttressing the importance of routine
anomaly ultrasonography between 18 and 22 weeks of gesta-
tion, especially in low-income countries where postnatal
genetic diagnosis is rare. Postnatal cytogenetic testing of the
biopsied tissue confirms the diagnosis. However, in low-
income countries, clinical diagnosis can be made where
cytogenetic diagnosis is not feasible.

Prognosis depends on the severity of structural mal-
formations and involvement of other organs.'? Infants with
a severe form of Roberts syndrome are often stillborn or die
shortly after birth. Mildly affected individuals may live
into adulthood.'>'* Roberts-SC phocomelia represents the
milder form of Roberts syndrome and typically survive to
adulthood.'® The majority of infants with Roberts syndrome
die due to cardiac, renal anomalies, and neonatal infective
complications.

The authors report a case of severe variant of Roberts syn-
drome with tetraphocomelia, growth restriction, and cranio-
facial abnormalities and the challenges in making a definitive
cytogenetic diagnosis in low- or middle-income setting.

Case presentation

A 35-year-old multiparous Nigerian lady had an emergency
cesarean section at 35 weeks of gestation following a diagno-
sis of abruptio placentae with a live fetus. The baby did not
cry immediately after delivery and had Apgar'> scores of 5 at
both 1 and 5min. The baby was supported with intranasal
oxygen and was quickly transferred to neonatal intensive
care unit (NICU) of the hospital. The baby died 10 min after
admission to the NICU. Examination findings showed a
small for age baby who weighed 1.1kg without chest
expansion. There was associated microbrachycephaly with
an occipitofrontal circumference of 24 cm. The abdominal
girth was 23 cm and length was 34cm. The baby also had
oligodactyly with thumb aplasia, micrognathia, malar hypo-
plasia, down-slanting palpebral fissures, ocular hyper-
telorism, broad nose, dysplastic low set ears, and absence
of the four limbs (tetraphocomelia). There were also omph-
alocele minor, absence of genitalia, imperforate anus, and
hemangiomas on the forehead and back. The heart sounds

were present but remote and barely countable for few min-
utes. The renal and cardiac involvements were not ascer-
tained as baby died shortly after birth. The parents did not
consent for an autopsy or X-ray to be performed on the baby
to ascertain other internal organ involvement.

She conceived spontaneously and started her antenatal
visit to the hospital at 6 weeks of gestation, and she was regu-
lar with her visits. Her booking investigations were normal.
There was no history of alcohol intake, smoking, or any
other non-prescribed drugs. There was no exposure to irra-
diation. The mother was not a known diabetic, and there was
no history of consanguinity. Her first three pregnancies were
normal without any congenital malformation, while the
pregnancy that preceded the case reported above was termi-
nated at 20 weeks due to gross malformation incompatible
with life (anencephaly).

Tetraphocomelia without any other abnormality was
detected on ultrasound done at about 24 weeks of gestation,
though previous ultrasound scans done earlier missed this
defect. Treatment options were discussed with the mother,
but she decided to carry the pregnancy to term. She had pre-
mature rupture of membranes and abruptio placentae at
35 weeks of gestation with fetus alive, and this prompted the
delivery of the baby via emergency cesarean section.

A diagnosis of Roberts syndrome was made clinically
based on the presence of tetraphocomelia, low birth weight,
and presence of other craniofacial abnormalities. Autopsy
and X-ray of the spine were not done as the parents declined
consent. Also, cytogenetic testing service was not available
in the hospital and very expensive to be undertaken.

Discussion

Roberts syndrome is a rare genetic disease with autosomal
recessive inheritance pattern, leading to multiple congenital
malformation. A child must inherit two copies of the defec-
tive gene from both parents since it is autosomal recessive
before manifesting with Roberts syndrome. In a normal cell
division, each chromosome is copied and then attached to its
newly formed copy at the centromere.'® During the cell divi-
sion in Roberts syndrome, the copies are not attached at the
centromere. Consequently, the chromosomes are not prop-
erly aligned with resultant slowing or no division of cells.
The new cells typically will have too many or too few
chromosomes. The odd number of chromosomes causes
defective cells to die leading to malformations associated
with Roberts syndrome. It occurs equally in both males and
females with varying severity.

Affected individuals present with bilateral symmetrical
tetraphocomelia with the upper limb more affected than
lower limb.'? There are also intrauterine growth restriction,
hypomelia, oligodactyly, thumb aplasia, syndactyly, microg-
nathia, microbrachycephaly, malar hypoplasia, down-slant-
ing palpebral fissures, ocular hypertelorism, big nose, and
hemangiomas. All these features were present in our index
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Figure |. Ventral view of the patient with tetraphocomelia.

patient (Figures 1-3). They also present with clinodactyly,
elbow/knee flexion contractures, cleft lip and palate, pre-
maxillary protrusion, exophthalmos, corneal clouding, hypo-
plastic nasal alae, beaked nose, encephalocele, and intellectual
disability.!”!® The mortality rate is high among severely
affected individuals, as the index case that died shortly after
birth was severely affected. However, individuals that are
mildly affected sometimes grow into adulthood.'>'* Other
associations include abnormalities of the heart—atrial septal
defect, ventricular septal defect, and patent ductus arteriosus.
They also present with polycystic or horseshoe kidneys.
They also present with genital abnormalities such as enlarged
penis, cryptorchidism, and enlarged clitoris. In the index
case presented, the external genitalia were not formed.
Sparse scalp hair and cranial nerve palsies are also features
seen in Roberts syndrome.'?

The diagnosis of Roberts syndrome can be made clini-
cally in individuals with characteristic intrauterine growth
restriction, limb malformation, and craniofacial abnormali-
ties. However, the gold standard for diagnosis is cytogenetic
testing.!® The diagnosis ESCO2 spectrum disorder is estab-
lished in a proband with suggestive clinical findings by iden-
tification of either biallelic pathogenic variants in ESCO2 by
molecular genetic testing or PCS by cytogenetic testing.?
Cytogenetic preparations are stained by Giemsa or C-banding
techniques, which show PCS and their centromeres sepa-
rate during metaphase rather than anaphase. The second
chromosomal abnormality is heterochromatin repulsion and
chromosome with heterochromatin repulsion experience
separation of heterochromatin regions during metaphase.

Figure 2. Lateral view of the patient.

Both abnormalities give the chromosome “a railroad track”
appearance.®31% Other findings which may be found on the
chromosome in Roberts syndrome include aneuploidy,
micronucleation, and multilobulated nuclei.?

The differential diagnosis of Roberts syndrome include
mosaic variegated aneuploidy syndrome (OMIM PS257300),
Fanconi anemia, Holt—Oram syndrome, Cornelia de Lange
syndrome, Baller—Gerold syndrome, Tetra-Amelia Syndrome
1, thrombocytopenia-absent radius (TAR) syndrome,
Zimmer phocomelia, splenogonadal fusion with limb defects
and micrognathia, DK phocomelia syndrome (Von Voss
Cherstvoy syndrome), and thalidomide embryopathy.®1°
The other differential diagnosis includes Bartsocas—Papas
syndrome and acrofacial dysostosis, particularly Nager type.
Some features, such as popliteal and other pterygia and
absent penis and pinnae, are suggestive of Bartsocas—Papas
syndrome, but the encephalocele, absent limb bones, the
absence of syndactyly, and the well-formed digits (a second
plate in the original description shows well-formed nails on
both hands and feet) are not features that would be expected
in this syndrome. Severe Nager acrofacial dysostosis can
present with similar features, but encephalocele and pterygia
would not be expected. The most probable diagnosis is that
of Roberts syndrome, though there are some unusual fea-
tures, such as the prominent pterygia and absent external
genitalia. Roberts and SC phocomelia syndrome are gener-
ally regarded as the same nosological entity though the
absence of cleft palate in the SC syndrome may be a differ-
ence. Roberts syndrome has been interpreted as a human
mitotic mutation syndrome that leads to a wide spectrum of
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Figure 3. Dorsal view of the patient.

secondary developmental defects.®! The phenotype is
highly variable.

Prenatal testing and preimplantation genetic testing are
important in the management of Roberts syndrome. This has
become imperative because the parents of an affected child
are obligate heterozygotes (i.c. presumed to be carriers of
one ESCO2 pathogenic variant based on family history).
Molecular genetic testing is recommended for the parents of
a proband to confirm that each parent is heterozygous for an
ESCO2 pathogenic variant and allow reliable recurrence risk
assessment. Although a de novo pathogenic variant has not
been reported in ESCO2 spectrum disorder to date, de novo
variants are known to occur at a low but appreciable rate in
autosomal recessive disorders. Heterozygotes (carriers) are
asymptomatic and are not at risk of developing the disorder.

Roberts syndrome can be suspected prenatally by obser-
vation of characteristic Roberts syndrome anomalies at ultra-
sonography'!'! and confirmed by cytogenetic testing.! A high
index of suspicion is, however, needed, as this condition is
rare. In our index case, prenatal suspicion was missed despite
ultrasound diagnosis of tetraphocomelia. This buttress fur-
ther the needs for detailed anatomy scan by a well-trained
sonographer and high index of suspicions. The diagnosis
was made in our index case based on clinical features at
birth, and cytogenetic testing was not done due to the high
cost of the test and only few laboratories can perform cytoge-
netic tests in our low-income setting.

Treatment for survivors is a multidisciplinary approach
involving the plastic surgeon, pediatrician, orthopedics,
physiotherapist, speech therapist, cardiologist, nephrologist,

eye specialist, social workers, and genetic counselors. The
aim of treatment in mild forms is to improve the quality of
life of children affected with this syndrome. The possible
corrections include correction of cleft lip and palate, surgical
correction of limb abnormalities, and management of cogni-
tive disabilities.'>!”

The prognosis depends on the severity of the degree of
malformation and other organ involvement.'? Our index
patient had severe malformation and died shortly after
birth. It is probably the first reported case of Roberts syn-
drome in Nigeria.

Conclusion

This case is a very rare condition of Roberts syndrome with
tetraphocomelia, intrauterine growth restriction (IUGR), and
craniofacial abnormalities. Currently, there is no national
guideline on how to manage this disorder. Proper and prompt
diagnosis can encourage accurate genetic counseling—edu-
cate mothers on recurrence risks in siblings and possible pre-
natal diagnosis. Every woman with previous history of a
baby with Roberts syndrome or previous history of structural
abnormalities in the fetus should undergo genetic counseling
and possibly do preimplantation genetic diagnosis (PGD)
when feasible in her subsequent pregnancies. Termination of
pregnancy may be offered if a severe form of the syndrome
is detected before the age of viability. Routine anatomy
(anomaly) ultrasound should be offered to all women as a
basic prenatal testing between 18 and 22 weeks of gestation
and can be extended to 24 weeks. Early involvement of the
multidisciplinary team is the key for a favorable outcome in
mild cases.
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