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Abstract: Tetrasomy 18p syndrome (Online Mendelian Inheritance in Man 614290) is a very
rare chromosomal disorder that is caused by the presence of isochromosome 18p, which is a
supernumerary marker composed of two copies of the p arm of chromosome 18. Most tetrasomy
18p cases are de novo cases; however, familial cases have also been reported. It is characterized
mainly by developmental delays, cognitive impairment, hypotonia, typical dysmorphic features,
and other anomalies. Herein, we report de novo tetrasomy 18p in a 9-month-old boy with dys-
morphic features, microcephaly, growth delay, hypotonia, and cerebellar and renal malforma-
tions. We compared our case with previously reported ones in the literature. Clinicians should
consider tetrasomy 18p in any individual with dysmorphic features and cardiac, skeletal, and
renal abnormalities. To the best of our knowledge, we report for the first time an association of
this syndrome with partial agenesis of cerebellar vermis.
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Background

Tetrasomy 18p syndrome (Online Mendelian Inheritance in Man 614290) is a very rare
chromosomal disorder that is caused by the presence of isochromosome 18p, which is
a supernumerary marker, composed of two copies of the p arm of chromosome 18."
While most tetrasomy 18 cases are de novo, familial inheritance has also been described,
mostly of maternal origin.>* Takeda et al* described a phenotypically normal mother
with two 18p tetrasomic daughters, one of which was a stillbirth. It was believed that
the daughters inherited one normal chromosome 18 from the father and one normal
chromosome 18 and one isochromosome 18 from the mother. Moreover, Abeliovich et
al’reported a case wherein the mother was a mosaic for isochromosome 18p(il8p) with
mild manifestation of the syndrome, and her daughter, who had i18p in all her cells,
showed full manifestation of the syndrome with a striking resemblance to her mother.
Boyle et al® also presented data on inheritance through maternal gonadal mosaicism
in a case of two maternal half-sisters with isochromosome 18p. The mechanism of
isochromosome 18p has been postulated to be linked to maternal meiosis Il nondisjunc-
tion and centromeric misdivision or U-shaped exchange.’ Clinically, this condition is
characterized mainly by developmental delays, microcephaly, abnormalities in muscle
tone, and feeding problems, in addition to dysmorphic features.® Diagnosis can be
achieved through routine karyotyping or fluorescence in situ hybridization (FISH)
by centromere-specific probes or comparative genomic hybridization microarray.®’
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Currently, there is no cure for this disorder and management
is supportive, involving a multidisciplinary team approach,
including detailed genetic counseling and evaluation; peri-
odic ophthalmology evaluation; ear, nose, and throat referral
for management of otitis media; cardiology evaluation with
electrocardiography and echocardiography; renal ultrasound;
orthopedic evaluation for management of foot abnormalities;
kyphosis and scoliosis monitoring; neurological evaluation
for seizures; gastroenterological evaluation for failure to
thrive, constipation, and gastroesophageal reflux; endocri-
nological evaluation for short stature and growth hormone
deficiency; physiotherapy; and occupational therapy.

Since its discovery a long time ago, the description of
this syndrome at the phenotypic level has been scarce in the
literature. In this report, we present de novo tetrasomy 18p
in a male Saudi baby featuring cerebellar and renal mal-
formations, in addition to the typical dysmorphic features.
We reviewed the literature regarding the clinical features of
tetrasomy 18p and compared it with our patient.

Case report

Clinical features

A 41-year-old woman — gravida 9, para 7, abortus 1 — was
referred for genetic testing (chromosomal analysis and FISH),
as ultrasound at the second- and third-trimester scans revealed
multiple anomalies in the fetus, including dilated posterior
fossa, absence of vermis, mild skin edema in the back of the
skull, abnormal heart (regurgitation and thick-walled right
ventricle), and bilateral hydronephrosis. The fetus position
was cephalic. The proband was a product of full-term nor-
mal spontaneous vaginal delivery, diagnosed antenatally as
trisomy 18, and admitted to the neonatal intensive care unit
for 2 weeks for further investigation. The birth weight of
the male infant was 3.2 g (25th—50th percentile), height, 46
cm (below 3rd percentile), and head circumference 33.5 cm
(10th—25th percentile). He had the following dysmorphic
features: low-set ears, intact high-arched palate, depressed
nasal bridge, and micrognathia (Figure 1). He had feeding
difficulties and neonatal jaundice, which resolved after a few
days of life. The baby was discharged at 1 week of age in
good condition. At the age of 9 months, the growth param-
eters were as follows: length 67.5 cm (below 3rd percentile),
weight 5 kg (below 3rd percentile), and head circumference
42 cm (below 3rd percentile). He displayed dysmorphic
features, including microcephaly, low-set posteriorly rotated
ears, synophrys, pinched nose, long philtrum, strabismus,
depressed nasal bridge, epicanthal fold, micrognathia, and
low anterior hairline (Figure 1). The proband showed feeding

problems and global developmental delay in the form of gross
and fine-motor delay (he could not sit or support his head).
Developmentally, he showed functions and characteristics of
a 3-month-old baby. He had central hypotonia and kyphosis.
At 3 years of age, he showed severe, expected developmental
delay in terms of gross- and fine-motor skills, in that he could
sit with support and roll over, but could not crawl or walk
and had no speech. Developmentally, he showed functions
and characteristics of a 6-month-old baby. He has the same
dysmorphic, neurological, and skeletal features with all
growth parameters below the 3rd percentile.

Echocardiography showed a large high-secundum atrial
septal defect (6 mm) with left—right shunt and a small patent
ductus arteriosus with left-right shunt. Brain magnetic reso-
nance imaging (MRI) revealed partial agenesis of cerebellar
vermis (Figure 1), and renal ultrasound showed bilateral
hydroureter and hydronephrosis. Moreover, the patient also
displayed bilateral vesicoureteral reflux and bilateral unde-
scended testes.

Chromosomal and molecular analysis
Chromosomal analysis from cultured cordocentesis was
done at 32 weeks of pregnancy and revealed 47,XY,+mar
karyotype with an extra free marker chromosome in all
examined cells (Figure 1). Further investigation using
FISH signal patterns revealed the presence of three copies
of chromosome 18 centromere in all examined cells with
the possibility of isochromosome 18p (Figure 1). Parental
chromosomal analysis was normal. Postnatal analysis of
peripheral blood revealed a karyotype of 47,XY,+i(18)(p10).
Further investigation by comparative genomic hybridization
microarray confirmed the diagnosis of tetrasomy 18p, as
it revealed amplification of at least 15 Mb extending from
cytogenetic band 18p11.32 to 18p11.21 (Arr[hgl9]18p11.
32p11.21[163,323-15,276,360]x4).

Ethics approval and consent to

participate

The study was approved by the research committee of King
Abdullah International Medical Research Centre in Riyadh,
Saudi Arabia. The parents of the patient provided written
informed consent for publication of the case details and the
accompanying images.

Discussion

A thorough review of the literature identified a range of
characteristics for tetrasomy 18p cases (Table 1, Box 1). We
compared our case with previously reported cases, and the
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Figure | (A) Dysmorphic features of the patient, including pinched nose, long philtrum, and micrognathia; (B) brain magnetic resonance imaging showing partial agenesis of
cerebellar vermis; (C) G-banding chromosomal analysis showing isochromosome 18p (arrow).

constant clinical features of tetrasomy 18p that have been
presented in all cases are developmental delays, cognitive
impairments, and dysmorphic features. The typical dysmor-
phic features found in most patients are long philtrum, low-
set ears, palatal abnormalities, clinodactyly, microcephaly,
small mouth, and micrognathia.® Our patient showed the
same dysmorphic features, in addition to mild synophrys
(Figure 1), which was not reported as a common facial feature
for this syndrome.

Interestingly, although the neurological manifestations
constitute the majority of the clinical features of tetrasomy
18p, brain MRI findings are not frequently reported. Only

16 of 108 patients underwent brain MRI. Approximately
70% of them showed abnormal findings. The reported
abnormalities included thin corpus callosum, brain atrophy,
and lateral ventricle enlargement.® The current patient had
partial agenesis of the cerebellar vermis, which has not been
reported previously.

Cardiac manifestations are not uncommon in this disor-
der, and account for ~23% of all complications (Table 1).
The patient presented had a large high-secundum atrial
septal defect and small patent ductus arteriosus with
left-right shunt. Other reported congenital heart diseases
include ventricular septal defect, pulmonary stenosis, and
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Table | Summary of phenotypic characteristics of cases with tetrasomy 18p compared to our case

Clinical finding Previously reported cases Our case Total

Global developmental delay 107 of 107 Yes 108 of 108 (100%)
Dysmorphic features 107 of 107 Yes 108 of 108 (100%)
Abnormal brain MRI 10 of 16 Yes I'l of 16 (69%)
Feeding difficulties 60 of 107 Yes 61 of 108 (56.5%)
Central hypotonia 53 of 107 Yes 54 of 108 (50%)
Acquired microcephaly 51 of 107 Yes 52 of 108 (48%)
Strabismus 40 of 89 Yes 41 of 90 (45.5%)
Cryptorchidism 18 of 46 Yes 19 of 46 (41%)
Scoliosis/kyphosis 31 of 84 Yes 32 of 85 (38%)
Recurrent otitis media 37 of 107 Yes 38 of 108 (34.5%)
Constipation 34 of 107 Yes 35 of 108 (32%)
Neonatal jaundice 30 of 107 Yes 31 of 108 (29%)
Growth retardation 29 of 107 Yes 30 of 108 (28%)
Congenital heart disease 23 of 97 No 23 of 98 (23%)
Seizure 23 of 107 No 23 of 108 (21%)
Hypertonia 16 of 107 No 16 of 108 (15%)
Hearing loss Il of 93 No I'l of 94 (12%)

Notes: Data from previous studies.>>”%!%3 See Figure | for more information on dysmorphic features.

Box | Method of literature review

A systematic literature search was conducted to identify key
material published in English in relation to tetrasomy 18p. The
PubMed and Embase databases were searched for material published
during 1973-2017. Different search terms with appropriate
subheadings and keywords were used. Boolean operators, subject
headings, and text words were combined in all permutations for

tetrasomy |8p.

valvular abnormalities.®”!* Additionally, the proband had
bilateral vesicoureteral reflux and bilateral undescended
testes. Genitourinary abnormalities account for 41% of all
complications and include a small kidney, cryptorchidism,
micropenis, and hypospadias.**¢ Other common features
include microcephaly, strabismus, feeding difficulties, neo-
natal jaundice, hypotonia, kyphosis, scoliosis, recurrent otitis
media, hearing loss, constipation, and growth retardation
(Table 1). Abnormalities in laboratory parameters include
thyroid abnormalities, growth hormone deficiency, and IgA
deficiency.**

The implications for care of tetrasomy 18p should ideally
be tailored to meet the specific needs of affected individuals.
Children with this chromosomal abnormality commonly have
feeding disorders and swallowing difficulties that in many
cases place them at risk of aspiration with oral feeding, with
potential pulmonary complications. They also commonly
show failure to thrive, malnutrition, and prolonged stressful
mealtimes. Therefore, regular and frequent dietitian follow-
up and swallowing assessments are mandatory to prevent
these children from the aforementioned complications.

In several patients, a feeding tube like a gastrostomy tube
would be an efficient solution for children with significant
eating, drinking, and swallowing difficulties to ensure they
receive enough calories. Additionally, hearing and vision
monitoring is essential. Furthermore, frequent orthopedic,
psychological, and neurological evaluation is mandatory
for affected children.® The prognosis of these patients is
uncertain and insufficiently discussed in the literature. If the
child is monitored appropriately through multidisciplinary
care, there is no reason for premature mortality. However,
several patients died, mainly due to cardiac complications or
recurrent infections. The survivors had global developmental
delays and behavioral abnormalities, including aggression,
tendency to self-injure, and destructive behaviour.®*?

Finally, we emphasize the need for longitudinal data, as
such information will provide a profile encompassing care
recommendations and better inform clinical teams about
proper management of tetrasomy 18p patients. In conclu-
sion, we alert clinicians to consider tetrasomy 18p in any
individual with dysmorphic features (microcephaly, low-set
posteriorly rotated ears, pinched nose, long philtrum, strabis-
mus, depressed nasal bridge, epicanthal fold, micrognathia,
and low anterior hairline) and cardiac, skeletal, and renal
abnormalities. Future research is needed in order to elucidate
the long-term outcome of these patients.
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