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Introductıon 

Autism spectrum disorder (ASD) is a 
neurodevelopmental disorder characterized by limited 
or repetitive behavioral patterns, as well as limitations 
in verbal or non-verbal social communication and 
interaction skills (1). The mean age of diagnosis of 
autism spectrum disorders is approximately 3 years 
and the incidence is estimated to be 1 in 68 children. 
It is reported to be 3-4 times more common in boys 
than girls (2). The etiological and phenotypic 
heterogeneity of ASD results in differences in the 
development and types of symptoms (3). ASD has a 
multifactorial etiology that has been impaired by the 
influence of environmental factors and a number of 
genes that are effective in the development and 
functioning of neurons. Genetic disorders associated 
with autism include Rett syndrome, Fragile X 
syndrome, tuberous sclerosis, neurofibromatosis type 
I and type II (NF I and II) (2). By using cytogenetic 
analysis methods, structural chromosomal changes 
have been shown in 3% to 6% of autism cases (4). 
The most common chromosomal changes are 
duplication of 15q11–q13 and deletions of 2q37, 
22q11.2, 22q13.3 (5). After a deletion in the 
chromosomes, the ring chromosome structure is 
formed by the recombination of the remaining sticky 
ends due to its adhesive property (6). 

The phenotype of ring chromosome patients, usually 
resulting from subtelomeric deletions, overlaps with 
the syndromes caused by deletion of the ends of the 
relevant chromosome. The incidence of the ring 
chromosome 22, which was first described by Weber 
et al. in 1968, is not known yet (7). The association of 

autism with the ring 22nd chromosome, of which 
phenotypic properties are not precisely classified, has 
rarely been reported (8-18). Herein, we will discuss a 
case of autism accompanied by a ring chromosome 22 
below. 

Case Report 

A 6-year-old boy was admitted to our outpatient clinic 
with complaints of restlessness, crying, elf-harm, and 
destructive behaviors towards his surroundings and 
objects. There was no kinship between his mother 
and father. He was born as youngest child of eight 
children from a 41-year-old healthy mother and 42-
year-old healthy father. In his detailed anamnesis, we 
learned that he could not express his needs, had been 
restless since birth and was constantly crying, giving 
harm to objects in surrounding, beat the children, 
self-biting behavior, eats inedible objects such as the 
door-edge plastics, avoid eye contact, not obeying the 
commands, not responding at the call, does not 
interact with his peers, exhibit turning stereotypic 
movements such as turning around and flapping 
hands, feels uncomfortable to be hugged, misused the 
toys, had an interest in rotating objects, does not react 
to pain stimuli, unable to dress without help, and had 
difficulty to fall asleep. In his medical history, we 
learned that the patient had no complications during 
the pregnancy period and was born at 2,750 g with 
cesarean section at term. He had been hypotonic 
from the neonatal period, he started walking at 3 years 
of age, and he cannot say any words and could not 
gain toilet training yet. The family history was 
unremarkable.      The    patient      cried    incessantly  
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Fig. 1. Frontal view of the patient at 6 years; 
microcephaly, long eyelashes, full eyebrows, flat nasal 
bridge and large ears 

throughout the psychiatric examination, and we 
observed that he did not establish eye contact, he had 
no interest to surrounding and people around and he 
did not respond calls with his name and did not 
follow commands. On physical examination, he had a 
height of 113 cm (10th-25th percentile), weight of 15 
kg (<3rd percentile), occipitofrontal head 
circumference of 47 cm (<3rd percentile), retardation 
in motor skills, flat nasal bridge, full eyebrows, long 
eyelashes, and large ears were noticed (Figure 1). 
EEG and magnetic resonance imaging (MRI) of the 
patient were evaluated within normal limits, whose 
mental capacity was noted as retarded compared to 
his peers. Evoked auditory brainstem response test 
showed bilateral mild hearing loss. Anamnesis, mental 
status examination and psychometric tests revealed 
autism spectrum disorder and severe cognitive 
developmental retardation according to DSM V 
diagnostic criteria. The informed consent from for 
the participation of our case to the study has been 
taken from his parents. 
Cytogenetic Evaluation FISH analysis and 
Results: High-resolution Giemsa-banding and C-
banding (550-band) were performed in metaphase 
chromosomes of the proband obtained from 
peripheral blood lymphocytes. The karyotype of the 
patient was found to have 46, XY, r (22) (p11.2q13)  

 
Fig. 2. Karyotype showing 46,XY, r(22) (p11.2q13) 

chromosomes in a total of 20 metaphases. Since 
22qter deletion is observed in patients with ring 
chromosome 22, this was confirmed by FISH analysis 
using 22q telomeric probe which detected a deletion 
in this region (Figure 2). The cytogenetic evaluation 
demonstrated the patient’s karyotype as 46, XY, r (22) 
(p11.2q13), ish del (22qter) (MS607-). The karyotype 
analysis results of the mother, father and siblings were 
normal. 

Discussion 

Our case was six years old boy who was diagnosed 
with co-existing ring chromosome 22 disorder and 
autism. The difference in the clinical appearance of 
the ring chromosome 22 carriers has been attributed 
to difference in breakpoints and mosaicism (19). The 
common findings in cases with ring chromosome 22 
are growth retardation, delay in speech or lack of 
speech, microcephaly, hypotonia, mental retardation, 
retardation in motor skills, high palate, dental 
malocclusion, long eyelashes, full eyebrows, 
craniofacial anomalies, epicanthic fold, flat nasal 
bridge, syndactyly in the second and third toes, big 
ears, ataxia, and seizures. Most of these findings were 
present in our patient. We did not note high palate, 
dental malocclusion, syndactyly in toes, ataxia, or 
seizures in our patient. 
Cases with ring chromosome 22 are at risk for NF-II 
development (20,21). Neurofibromatosis-II is 
characterized by vestibular schwannoma, multiple 
meningioma and neurofibromas (22). Our case 
distinctively had a mild hearing loss. However, 
physical examination and cranial MRI views did not 
indicate any signs or findings for NF-II. On the other 
hand, ocular, neurological and dermatological 
examinations are recommended every two years, as 
well as audiological examinations and cranial MRI for 
NF-II in patients with ring chromosome 22 (23).  
Autism symptoms, mood disorders, hyperactivity, 
aggressive behaviors and self-destructive behaviors 
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have been reported in cases with ring chromosome 22 
in the literature (16-18,24,25). In our literature review, 
the reason for scarcity of data related to comorbid 
psychiatric diseases in cases with ring chromosome 22 
may be due to the fact that the majority of the 
published cases are in the childhood period and the 
long-term follow-up results of these cases have not 
been reported yet. 
22q13 deletion syndrome, also known as Phelan-
McDermid syndrome, results from deletions ranging 
from 100 kb to 9 Mb in the terminal arm of 
chromosome 22 (26). Cases with 22qter deletion may 
show similarities to those with ring chromosome 22 
in terms of clinical appearance including hypotonia, 
retardation in psychomotor development, delay in 
speech or absence of speech, long eyelashes, thick 
eyebrows, depressed nasal bridge, dental 
malocclusion, big ear, epicanthus, epileptic seizures, 
autism or autism-like findings (27-30). However, 
growth and developmental retardation is not seen in 
the cases with isolated 22qter deletion, whereas it has 
been commonly reported in cases with ring 
chromosome 22 (27,31). A case having 22q13.3 
deletion together with ring chromosome 22 was first 
reported by Koç et al. from our country (31). In 
accordance with the previous cases in the literature, 
we determined growth and developmental retardation 
in our case with respect to height, weight and head 
circumference measurements. In this context, growth 
and developmental retardation in our case was 
considered as a phenotypic feature of ring 
chromosome 22. 
In conclusion, there are many patients present with 
clinical picture of delayed psychomotor development, 
delay in speech, cognitive retardation, autism and 
autism-like findings. We would like to emphasize that 
it is important to keep in mind that similar clinical 
manifestations may have different causes, and referral 
of suspected cases to genetic analysis is critical to 
detect possible underlying genetic factors. 
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