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Abstract 

The chromosome 18p deletion (18p-) syndrome or monosomy of 18p is a rare chromosome abnormality, considered a contiguous 

gene deletion syndrome resulting from the deletion of a portion or most of the whole short arm of chromosome 18. Therefore, it 

can present a spectrum of phenotypes associated with different prognostic outcomes. Understanding the clinical variability of 

this condition is important once the fertility is preserved, impacting genetic counseling and reproductive outcomes. The aim of 

this article is to report a case of familial 18p deletion syndrome and its striking phenotypic variability within the same family. A 

male stillborn presenting alobar holoprosencephaly and his mother who presented with a single central incisor came to our 

attention for genetic investigation. Karyotype analysis and Fluorescent In Situ Hybridization (FISH) from a cordocentesis blood 

sample of the male stillborn was performed. Parents’ cytogenetic analyses were obtained through peripheral blood cultures. 

Chromosomes were analyzed after GTG banding. FISH technique was carried out on both the proband's and maternal samples 

using WCP18 (whole chromosome 18) specific probes, according to the manufacturer's protocols. The stillborn karyotype and 

FISH analysis revealed a deletion characterized by 46, XY del(18)(p11.1→pter).ish del(18)(p11.1→pter)(wcp18-). His mother 

showed the same deletion in 45% of the analyzed cells revealing a rare structural mosaicism. The striking phenotypic variability 

encountered in this family could be attributed to a genetic combination of the deleted segment in the proband; and the presence of 

a mosaic normal karyotype may very well attenuate the mother’s phenotypic presentation. The origin of an abnormally structural 

chromosome in mosaic possibly originated from a post-zygotic cell division event during the embryonic development of the 

mother. The consequences on the family offsprings of such rare cytogenetic event impacts greatly the family genetic counseling 
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1. Introduction 

The 18p deletion syndrome (18p-) is a genetic condition 

caused by a total or partial deletion of the short arm of 

chromosome 18 [1]. Therefore, it's classified as a contiguous 

gene deletion syndrome. The phenotype can vary among 

patients because of the different sizes and locations of 

breakpoints and the genes involved in those regions [2]. The 

detection of the deletion can be determined by performing a 

karyotype collecting cells from different types of tissues, 

such as: amniotic fluid, chorionic villi, cordocentesis or 

peripheral blood. The deletions occur mainly de novo (85%), 

and for that matter parent’s karyotype is normal. Patients 

presenting monosomy of 18p are fertile, thus direct familial 

transmissions may be rare but possible [1, 3]. Ring chro-

mosome 18, cryptic subtelomeric deletion and chromosomal 

imbalances in structural rearrangements are also possible 

and increase the overall recurrence risk impact in future 

pregnancies [4]. Further assays, like Fluorescent In Situ 

Hybridization (FISH) and chromosomal microarray (CMA) 

can be helpful to confirm the deletion size and the genes 

involved [2, 5]. 

The most common clinical findings in patients with 18p- 

syndrome comprehend short stature; intellectual disability; 

Central Nervous System malformation (CNS) (i.e. holopros-

encephaly), dystonia; genitourinary dysplasia and facial fea-

tures (i.e. dysplastic ears, dropped corners of the mouth; sin-

gle central incisors, microcephaly, epicanthic folds, short 

neck, pterygium colli) [2, 5]. 

This syndrome was the first partial monosomy compatible 

with life reported. It's rare with an estimated incidence of 1: 

50.000 live births, being more prevalent in females than males 

[3, 4]. In about 15% of the cases, patients present with brain or 

facial malformations leading to holoprosencephaly. Ruling 

out the cases with CNS involvement, the life expectancy does 

not seem notably reduced [5].  

In this article we report a case of a stillborn male infant 

diagnosed prenatally with alobar holoprosencephaly carrying 

a deletion of most of the short arm of chromosome 18 inher-

ited from his mother who carried an associated 46, XX normal 

mosaic karyotype, leading to a milder clinical phenotype. 

Familial transmissions due to structural chromosome abnor-

malities occur less frequently than compared with “de novo” 

deletions. The phenotypic spectrum of this syndrome is no-

table due to the size of breakpoints and possibility of germline 

and/or somatic mosaicism as observed in the mother’s phe-

notype with just a single central incisor compared to the 

stillborn with alobar holoprosencephaly. 

2. Materials and Methods 

Cell Culture, G-band Karyotype Analysis 

The cytogenetic study of the proband was carried out using a 

cordocentesis sample. The parents' karyotype was obtained from 

peripheral blood. Both types of samples were stimulated by 

phytohemagglutinin, analyzed after GTG banding (resolution 

level of 450 bands) and classified according to ISCN 2020 [6]. 

Fluorescence in situ hybridization analysis (FISH) 

The FISH technique was carried out on both the proband's 

sample and the maternal sample, according to the manufac-

turer's protocols, using WCP18 (whole chromosome 18) spe-

cific probes (Cytocell, Inc.) 

3. Case Report 

Non-consanguineous parents with positive reproductive 

history for spontaneous misscarriage were referred to inves-

tigation in our center due to prenatal diagnosis of alobar 

holoprosencephaly (HPE) in a male fetus. A full-term still-

born male was born with multiple dysmorphims characterized 

by hypotelorism, bilateral proptosis and single nostril. (Figure 

1) The propositus weight at birth was 3130 g, 49 cm of length 

and head circumference of 29 cm. Necropsy report revealed 

proboscis, agenesis of olfactory bulbs, extreme hypotelorism, 

wide and short neck, patent foramen ovale, bilateral adrenal 

hypoplasia and alobar holoprosencephaly with arhinenceph-

aly. No other malformations were detected. The clinical ex-

amination of the mother revealed a normal head circumfer-

ence and no dysmorphisms except for orthodontics correcting 

a single central incisor. The cytogenetic study of the stillborn 

identified a deletion of the short arm of chromosome 18 in all 

the metaphases evaluated (46, XY del(18)(p11.1→pter).ish 

del(18) (p11.1→pter) (wcp18-) (Figure 2). The father's kary-

otype was normal, while the mother had a mosaic karyotype 

characterized by the same deletion as the patient - mos 46, XX 

[11] /46, XX, del (18) (p11.1→pter) [9]. The maternal mo-

saicism was confirmed by FISH, which showed the 18p de-

letion in around 45% of the metaphases evaluated (Figure 3). 
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Figure 1. Necropsy Gross findings: single nostril and hypotelorism. 

Brain necropsy: Alobar Holoprosencephaly. 

 
Figure 2. A. The proband's karyotype revealed a 46, XY, del 

(18)(p11.2) complement in all 20 cells analyzed. B. Partial Karyo-

type of 18p deletion. C. Ideogram illustrating deleted 18p region. 

 
Figure 3. A-B the mother’s chromosomal analysis showed a mosaic 

pattern characterized by a 18p11.2 deletion in about 45% of ana-

lyzed metaphysis (46, XX, del 18p11.2-pter [9] and a 46, XX normal 

karyotype in 55% of cells [11]). C-D FISH analysis by WCP18 probe 

in mother’s sample confirmed the deletion.  

4. Discussion 

The 18p deletion syndrome or monosomy 18p is a chro-

mosomal abnormality due to a deletion of most of the short 

arm of chromosome 18. Cases of unbalanced translocations 

and ring of chromosome 18 are possible causes [1, 4]. The 

incidence is roughly 1: 50,000 live-born infants [4]. 

Nearly 85% of the cases occur as a “de novo” event and 

therefore the proband’s progenitor’s karyotype is normal [1]. 

It is suspected that the remainder of cases occur due to im-

balance structural rearrangements in parents’ chromosomes 

[1, 3]. The unbalanced translocations usually involve the long 

arm of chromosome 18 with the long arm of some acrocentric 

chromosome [2].  

In monosomy of 18p, the phenotype can be broad, includ-

ing central nervous system impairment to short stature only. 

Different tissues can be affected carrying the deletion such as 

skin (i.e. hypopigmentation); eyes (i.e. strabismus; cataract); 

skeletal (i.e. kyphoscoliosis; clinodactyly; syndactyly; cubitus 

valgus; pectus excavatum); and others [7, 3].  

Central nervous system impairment can manifest as hypo-

tonia, microcephaly; malformations (i.e. holoprosencephaly) 

and intellectual disability. Speech delay, practical daily activ-

ities and behavior issues are present in some cases [7, 8]. The 

intelligence quotient (IQ) can vary between 25 and 75, 

nonetheless, most patients remain in 50 [5, 3]. There is evi-

dence that the size and position of the deletion can be related 

with the severity of intellectual disability [7, 9]. In fact, as 

described by Koshy et.al (2010), the more distal and smaller 

the deletion, the more likely the cognition to be normal [9].  

Holoprosencephaly and its microforms, such as central 

single incisor, are commonly found in patients with 18p de-

letion syndrome, affecting 10-15% of those. This can be ex-

plained by the location of the TGIF (transforming growth 

interacting factor) gene on the 18p11.3 region as the deletion 

of TGIF may be associated with holoprosencephaly [3]. De-

letion of this gene is associated with an autosomal dominant 

pattern of inheritance with low penetrance, leading to phe-

notypic variability [10]. 

Prognosis can be poor in those who present with HPE [5]. 

Holoprosencephaly is a CNS malformation that occurs in the 

first three or four weeks of embryogenesis due to a disturb-

ance in the prosencephalon cleavage. It can be classified as 

alobar (no segmentation with a large monoventricle); semi 

lobar (partial segmentation) and lobar (only the most ros-

tral-inferior parts of the frontal lobe are fused) [11, 12]. There 

are several genetic and environmental conditions that can lead 

to HPE. The most common one is associated with trisomy 13; 

structural chromosomal abnormalities and some monogenic 

syndromes, such as Smith-Lemli-Opitz, have been reported as 

well [12]. 

Microforms of HPE include facial dysmorphism (hy-

potelorism), absence of olfactory bulbs and single central 

incisor, which can be associated or not to brain impairment. 

This minor form was reported as present in the proband ś 

mother [11, 12, 3]. 

As previously mentioned, 18p deletion syndrome displays a 

broad spectrum of phenotypes that can be explained by the 

size of the deletion, the genes involved and the presence of 

mosaicism [1]. 
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Mosaicism is a postzygotic event in which two or more 

cellular lineages arise from a single zygote resulting in dif-

ferent genotypes. At the germline level, individuals can have 

two or more genotypes in their gametes, and it can be trans-

mitted onto the offspring [13]. 

In our case, the stillborn was diagnosed with a deletion of 

the short arm of chromosome 18 in all the cells analyzed. In 

Chen, et.al (2013), they reported a case of a holoprosenceph-

aly fetus with a distal 18p deletion (18p11.21-pter). Fur-

thermore, their patient also presented with premaxillary 

agenesis and the deletion occurred “de novo”. In the present 

case, we report an 18p deletion comprising most of the short 

arm of chromosome 18 associated with a severe holoprosen-

cephaly phenotype in the stillborn [10]. 

In Papamichail M, et.al (2024), a familial case of paternal 

balanced reciprocal translocation between the short arm of 

chromosome 8 and short arm of chromosome 18 was reported. 

In their study, the couple had a previous miscarriage due to 

holoprosencephaly and their third pregnancy was marked by a 

fetus presenting ventricular septal defect and micropenis. 

CMA technique was performed revealing a partial duplication 

of the short arm of chromosome 8 and a partial deletion of the 

short arm of chromosome 18 [14]. 

Although other familial cases of 18p deletion syndrome 

have already been reported as previously discussed, we report 

a familial case of 18p deletion syndrome and its striking 

phenotypic variation between the proband and his mother. 

While the fetus presented a very poor prenatal prognosis, 

leading to intrauterine death, his mother, on the other hand, 

who also presented the same deletion in 45% of the analyzed 

cells and a very mild phenotype, with only a single central 

incisor observed. 

The deletion presented in this family possibly originated 

from a post-zygotic cell division event during embryonic 

development of the mother, an extremely rare event, and was 

transmitted to her son due to a possible germline mosaicism. 

Such event originates a great impact on family genetic coun-

seling, since somatic mosaicisms together with sexual dif-

ferences in gametogenesis may explain unexpected recur-

rences of genetic conditions, in general [15]. 

While searching for other cases reports in the literature, 

despite some being related to familial transmission of 18p 

deletion, none of them were correlated with maternal mosai-

cism. Thus, reinforcing the rarity of the presenting case. 

5. Conclusions 

18p- syndrome presents with a variable phenotype ranging 

from CNS developmental disorders such as intellectual disa-

bility to major congenital malformations such as holopros-

encephaly. Mosaic karyotypes may attenuate phenotypic 

clinical presentation. This rare case of 18p- reinforces that 

structural chromosomal abnormalities should always be fol-

lowed with karyotyping of the parents establishing assertive 

genetic counseling. 
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