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Introduction
The most common structural chromosome 18 anomalies 

are deletions of both the p and q arms, ring chromosome, 
isochromosome and inversions. The first three anomalies 
occur in approximately 1 in 40,000 live births (1). Clinical 
findings of all these anomalies vary depending on the genes 
found in the affected region.

Although deletions on the proximal part of the q arm 
of chromosome 18 show a wide range of clinical pictures, 
they all fall under the term “18q Deletion syndrome” (2). 
This is similar for “18p Deletion syndrome” as well. However, 
cases with ring chromosome 18 and isochromosome 18q 
present with more specific features (3). Here, we report 

the findings of 6 cases with deletions of the p and q arms 
of chromosome 18, and isochromosome of the q arm of 
chromosome 18.

In this study, 6 cases with structural anomalies of 
chromosome 18 diagnosed by using conventional and 
molecular cytogenetic analyses are presented.

Materials and Methods
Six cases who were carrying structural chromosome 

18 abnormalities were enrolled in the study. These cases 
were collected from the archive of the Ege University 
Faculty of Deparment of Pediatric Genetics. These cases 
and their files were evaluated by experienced clinical 
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geneticists. Dysmorphologic features, growth parameters 
and developmental milestones were noted. Laboratory 
tests, imaging studies, and eye and hearing examinations 
were obtained from the medical records, retrospectively. 
All cases had karyotype analysis, 2 cases had fluorescence 
in situ hybridization analysis and one case had microarray 
analysis, which were performed by using peripheral blood. 
Descriptions of these cases are as follows.

The study was approved by the Ethical Committee of the 
Ege University Medical Faculty (approval number: 20-3T/28, 
date: 04.03.2020). Written informed consent was obtained 
from all the patients or their parents/guardians.

Statistical Analysis

Descriptive analysis was used to evaluate the data in 
the study.

Results

Case 1

A 2-year-old girl was referred because of developmental 
delay (Figure 1a). She was born to non-consanguineous 
healthy parents at the 38th week of gestation by cesarean 
section. Her birth weight was 2,800g and birth length was 
50 cm.  

On physical examination, her weight, length, and 
occipitofrontal circum ference (OFC) were 10,600 g (25-50th 
centile), 77 cm (3-10th centile), and 44 cm (25-50th centile), 
respectively. Hypertrichosis, round face, short neck, low hair 
line, flared eyebrows, hypertelorism, broad nasal bridge, 
prominent columella, high palate and teeth abnormalities 
were observed. She had also X-bain deformity and pes 
equinovarus. Severe developmental delay was detected 
using the Ankara Developmental Screening Inventory. A 
cranial magnetic resonance image (MRI) revealed thin 
corpus callosum, cortical atrophy and ventricular dilatation. 
Her laboratory tests, abdominal ultrasonography, 
echocardiography, skeletal survey, and eye and hearing 
examinations were all normal. The peripheral leukocyte 
karyotype was 46,XX,del(18)(p11.2) and subtelomeric FISH 
confirmed 18p deletion (Figure 1b).  

Case 2 

The patient was a 6-month-old girl born at the 40th 

week of gestation by normal spontaneous vaginal delivery 
with a birth weight of 2,200 g. She was the second child of 
healthy non-consanguineous parents. She was hospitalized 
for lower respiratory tract infection at the second month of 
age and, at that time, a secundum atrial septal defect (ASD) 
was detected using echocardiography.

On physical examination, her weight, length, and OFC 
were 4,500 g (10th centile), 58 cm (3-10th centile), and 35.7 
cm (<3rd centile), respectively. On neurological examination, 
generalized hypotonia and spasticity in the lower 
extremities were noted. Deep tendon reflexes were found to 
be decreased. Her developmental milestones were delayed. 
Additional dysmorphic features included brachycephaly, 
midface hypoplasia, hypertelorism, depressed and wide 
nasal bridge, low set ears, long philtrum, micrognatia and 
overlapping toes. The patient’s eye contact was decreased 
and an eye examination showed posterior embryotoxon. 
Atrophy of corpus callosum was detected on cranial MRI. 
Standard karyotype analysis revealed 46,XX,del(18)(q21.1) 
(Figure 2). Her picture was not available.

Case 3

A 2 and half-year-old girl was born to consanguineous 
healthy parents at the 35th week of gestation by cesarean 
section due to oligohydramnios (Figure 3). Her birth weight 
was 2,470 g (50th centile) and her birth length was 49 cm 
(75-90th centile).  

On physical examination, her weight, length, and OFC 
were 8,600 g (3-10th centile), 75 cm (10th centile), and 41 cm 
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Figure 1a and 1b. Facial appearance of case 1 and karyotype analysis

Figure 2. Karyotype analysis of case 2
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(<3rd centile), respectively. Microcephaly and dysmorphic 
facial features such as hypertelorism, epicanthus, low 
set and posterior rotated ears, depressed nasal bridge, 
anteverted nares and thin upper limb were noted. She also 
had tapered fingers, finger pads, unilateral simian line, 
rocker bottom feet and lymphedema on bilateral hands 
and feet. Eye examination showed bilateral chorioretinal 
atrophy and a cranial MRI revealed delayed myelination 
on the cerebral white matter. The peripheral leukocyte 
karyotype was 46,XX,del(18)(q21.3).

Case 4 

A 2 and half-year-old boy was born to non-consanguineous 
healthy parents at the 40th week of gestation by cesarean 
section. His birth weight was 3,500 g (25-50th centile) and 
his birth length was 51 cm (25-50th centile).

On physical examination, his weight, length, and OFC 
were 14 kg (25-50th centile), 94 cm (50-75th centile), and 49 
cm (50th centile), respectively. Coarse face, broad forehead, 
facial hemangioma, hypertelorism, upslanting palpebral 
fissures, depressed nasal bridge and micrognathia were 
noted (Figure 4a). He also had proximal placement of the 
thumb, long thin fingers and overriding toes. His laboratory 
tests, abdominal ultrasonography, echocardiography, 
skeletal survey, and hearing examination were all normal. Eye 
examination showed infantile nystagmus and hypermetropia 
and a cranial MRI revealed hypomyelination on the cerebral 

white matter and thin corpus callosum. The peripheral 
leukocyte karyotype was 46,XY (Figure 4b). Subtelomeric 
FISH analysis revealed subtelomeric deletion on the long 
arm of chromosome 18.

Case 5

A 7-year-old-girl was referred due to her dysmorphic 
facial features. She was born at the 38th week of gestation. 
Her birth weight was 2,750 g (10-25th centile) and her birth 
length was 50 cm (50-75th centile).

On physical examination, her weight, length, and OFC 
were 16.8 kg (<3rd centile), 116 cm (3-10th centile), and 49 cm 
(3-10th centile), respectively. Thin upper lip, large mouth, 
high-arched palate and 2-3 syndactyly of the toe were 
observed. Her laboratory tests, cranial MRI, abdominal 
ultrasonography, skeletal survey, hearing examination and 
eye examination were all normal. Echocardiography revealed 
mild mitral-tricuspid insufficiency and pulmonary stenosis. 
The peripheral leukocyte karyotype was 46,XX,del(18)(q22.1) 
(Figure 5). DNA microarray analysis revealed a 13MB deletion 
at 18q22.1-q23 location which contains 27 online mendelian 
inheritance of man (OMIM) genes and 12MB duplication at 
11q24.1-q25 location which contains 54 OMIM genes.
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Figure 5. Karyotype analysis of case 5Figure 3. Facial appearance of case 3 

Figure 4a and 4b. Facial appearance of case 4 and karyotype analysis
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Case 6

A 6-month-old girl was born to non-consanguineous 
healthy parents at the 36th week of gestation by cesarean 
section. Her birth weight was 2,200 g (10-25th centile) and 
her birth length was 45 cm (10-25th centile). Following birth, 
she was admitted to hospital due to respiratory insufficiency 
and followed in the neonatal intensive care unit for 15 days. 
After discharge from hospital, she suffered from recurrent 
respiratory system infections.

On physical examination, her weight, length, and OFC 
were 4,800 g (<3rd centile), 53 cm (<3rd centile) and 38 cm 
(25th centile), respectively. Short stature, exophthalmos, 
ptosis, blue sclera, low set ears, long philtrum, high 
arched palate, and micrognathia were noted. She also 
had pectus excavatum, fusiform fingers, hallux valgus 
and pes equinovarus. Her laboratory tests and abdominal 
ultrasonography were normal. She had sensorineural 
hearing loss and auditory evoked potentials detected high 
hearing levels, 60 dB on the right ear and 75 dB on the left 
ear. Eye examination was normal, however visual evoked 
potential revealed bilateral partial conduction defects. Coxa 
valga and bilateral delayed ossification of the proximal 
capital femoral epiphysis were detected on skeletal survey. 
Echocardiography showed a 2 mm ventricular septal defect, 
and a cranial MRI revealed thin corpus callosum. The 
peripheral leukocyte karyotype was 46,XX,i(18)(q10) (Figure 
6). The clinical features and molecular findings of the all 
patients were given in Table I. Written informed consent was 
obtained from all the patients or their parents/guardians.

Discussion 
Chromosome 18 is one of three chromosomes in which 

trisomic individuals survive to term. It has the lowest gene 

density among all chromosomes. Trisomy of chromosome 
18, Edwards syndrome, is the second most common 
autosomal trisomy following Down syndrome, and is 
characterized by growth retardation and severe congenital 
abnormalities such as holoprosencephaly and congenital 
heart defects (4). To date, besides trisomy 18, many cases 
with structural abnormalities of chromosome 18 such as 
deletion and duplication, inversion, isochromosome and 
ring chromosome have been reported in the literature. In 
this study, we present 6 cases with chromosome structural 
anomalies in which one had p arm deletion, 4 had q arm 
deletion and one had isochromosome.

Chromosome 18p deletion was first described in 1963 by 
de Grouchy (3). It is one of the most frequent autosomal 
abnormalities. The incidence of the deletion 18p syndrome 
can be estimated to be about 1:50,000 live born infants. 
About 2/3 of cases with this anomaly are de novo deletions. 
Similar to the information in the literature, chromosomal 
anomaly in our case occurred de novo. The breakpoint in 
this syndrome clusters at 18p11.1. Although the phenotype is 
highly variable, the clinical picture is mostly very moderate. 
It is mainly characterized by intellectual disability, short 
stature, facial dysmorphism including round face with short 
philtrum, palpebral ptosis and large ears with detached 
pinnae, hearing impairment, and genitalia and foot 
deformities (5,6). As is described in the literature, round 
face was typical in our case. Unusual phenotypic findings 
such as hypertrichosis and pes equinovarus were present 
besides the main clinical findings reported in this syndrome. 
The breakpoint of the deletion on chromosome 18p in our 
case seems to be in 11.2 band. The region between 11.21 and 
11.1 has been suggested to be a critical region for intellectual 
disability by Wester et al. (7). Developmental delay in our 
case also supports this suggestion. 

Long arm deletion of chromosome 18 may occur in 
different regions of the long arm of chromosome 18 (2). In 
our series, 4 children were found to have long arm deletions. 
Three of them were carrying the most common breakpoints 
for chromosome 18 which is described as 18q Deletion 
syndrome. The breakpoints in this syndrome may start from 
18q21.1, 18q21.3 or 18q22.2 extending to 18qter. Although the 
phenotype is highly variable, some characteristic findings 
are intellectual disability, short stature, hypotonia, hearing 
impairment, and foot deformities. At the same time, 
cardiac and immunologic features may also be observed 
in these cases (8). Embryotoxon and facial hemangioma 
were additional findings in our case 3 and case 4, which 
have not been previously reported in the literature. Delayed 
myelination and tapering digits as presented in these 2 Figure 6. Karyotype analysis of case 6
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cases may also be taken into consideration in the diagnostic 
approach to 18q deletion syndrome. The 18q22.3 region has 
been reported as the critical region for palate abnormality 
(9). Case 5 had a high arched palate and showed a deletion 
between q22.1 and q23 which comprises this critical region. 
Seizures can also be seen in both the deletion syndromes 
of chromosome 18 p and q arms (10), however none of our 
patients with these deletions had a history of seizures.

Case 5 was found to be carrying a duplication at 
11q24.1-q25 location in addition to 18q22.1-q23 deletion. 
11q24.1-q25 duplication is a rare cytogenetic anomaly. It 
has been described in a 15-year-old male with ASD (11). 
His father and affected twin sister were found to have the 

same duplication. No symptom of ASD was observed in our 
patient.

Isochromosome 18q is another rare chromosome 
18 structural abnormality. The incidence is reported to 
be 1 in 8,000. The clinical findings of iso(18q) resemble 
Edwards syndrome. Intellectual disability, marked growth 
deficiency, typical facial anomalies such as prominent 
occiput, faun-like ears, micrognathia, cardiac anomalies, 
and skeletal findings are the characteristic features of 
iso(18q). Holoprosencephaly, cebocephaly and cyclopia as 
distinctive features and microcephaly, hypotelorism and 
hypoplastic nose as unique findings have been reported in 
iso(18q) (12,13). However, apart from thin corpus callosum, 

Table I. Phenotypic features and cytogenetic analysis results of the case

  Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Chromosomal 
abnormality del(18)(p11.2) del(18)(q21.1) del(18)(q21.3) Subtelomeric 

del(18q)
del(18)
(q22.1-q23) i(18)(q10)

Cranial MRI

Thin corpus 
callosum, 
cortical atrophy 
and ventricular 
dilatation

Corpus callosum 
atrophy

Delayed myelination 
on cerebral white 
matter

Hypomyelinization 
on cerebral white 
matter and thin 
corpus callosum

Normal Thin corpus 
callosum

Head

Low hair line, 
round face, 
flared eyebrows, 
hypertelorism, 
strabismus, 
broad nasal 
bridge, prominent 
columella, teeth 
abnormalities, high 
palate, short neck

Microcephaly, 
brachycephaly, 
midface 
hypoplasia, 
hypertelorism, 
embryotoxon, 
low set ears, 
depresed and 
wide nasal bridge, 
long philtrum, 
micrognatia

Microcephaly, 
epicanthus, 
hypertelorism, 
bilaterally 
chorioretinal 
atrophy, low set and 
posterior rotated 
ears, depressed 
nasal bridge, 
anteverted nares, 
thin upper limb

Broad forehead 
coarse face, fascial 
hemangioma, 
upslanding 
palpebral fissures, 
hypertelorism, 
nistagmus, 
hypermetropia, 
depressed 
nasal bridge, 
micrognathia

Large 
mouth, thin 
upper lip, high-
arched palate, 
peripapillary 
atrophy

Exophthalmos,
ptosis,
blue sclera,
low set ears, 
sensorineural 
hearing loss,
long philtrum,
high arched palate,
micrognathia 

Cardiac Normal Secundum atrial 
septal defect  N/A  Normal

Mild mitral-
tricuspid 
insufficiency 
and pulmonary 
stenosis

Ventricular septal 
defect

Growth 
and mental 
situation

Short stature, 
developmental 
delay

Intellectual 
disability

Developmental 
delay

Developmental 
delay

Intellectual 
disability

Growth 
retardation, 
intellectual 
disability

Extremity Pes equinovarus Overlapping toes

Tapered fingers, 
finger pads, 
unilateral simian 
line, rocker 
bottom feet and 
lymphedema on 
bilateral hands and 
foot

Proximal placement 
of thumb, long 
thin fingers and 
overriding toes

2-3 syndactyly 
of the toe 

Fusiform fingers, 
coxa valga, 
bilateral delayed 
ossification of the 
proximal capital 
femoral epiphysis 
hallux valgus and 
pes equinovarus

Other features
Hypertrichosis, 
congenital hip 
dislocation

Generalized 
hypotonia and 
spastisity

 Hearing loss, 
epilepsy  Hypospadias  -

Recurrent 
respiratory system 
infections, pectus 
excavatum

MRI: Magnetic resonance imaging
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none of these were detected in our case. Contrary to this, 
exophthalmos, ptosis and blue sclera were noted.

Conclusion
Further case descriptions including the breakpoints of 

the structural anomalies of chromosome 18 will refine the 
clinical pictures and pathological mechanisms underlying 
these phenotypes. In this respect, it is hoped that our 
case series of chromosome 18 structural anomalies may 
contribute to the literature.
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