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Abstract

Purpose: 1p36 deletion syndrome is a clinically recognizable 
syndrome characterized by typical dysmorphic features such 
as straight eyebrows, deep-set eyes, midface hypoplasia, 
orofacial clefting, pointed chin and low-set ears. It is also 
associated with developmental delay, microcephaly, hypotonia 
and growth retardation. Cardiac malformations, hearing loss 
and ophthalmologic anomalies are also described. To date, 
many cases have been reported worldwide. However, this 
syndrome had never been reported in Tunisian population. We 
describe in this study the clinical and molecular characteristics 
of three Tunisian patients with the 1p36 deletion syndrome.

Patients and methods: The clinical characteristics of the three 
patients were reviewed. Karoytypes, array CGH and FISH were 
performed for genetic diagnosis.

Results: All patients had brachymicrocephaly, development 
delay and growth retardation. Two of them had typical 
dysmorphic features consisting of straight eyebrows, midface 
hypoplasia, pointed chin and low-set ears. The other patient 
had orofacial clefting. Karyotypes were normal in all cases. 
Array CGH showed 1p36 monosomy in all patients. Besides, it 
revealed 22q13 trisomy in one patient whose father had a 
translocation t (1;22). These findings were validated by FISH.

Conclusion: The 1p36 deletion syndrome is a common 
malformation syndrome that is not always clinically 
recognizable. Array CGH was a significant tool for patients in 
whom the diagnosis was not suspected.
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Introduction
1p36 deletion syndrome, also called monosomy 1p36 is a common

microdeletion syndrome with an estimated incidence of 1 in 5000 to 1
in 10000. It is characterized by typical dysmorphic features such as

straight eyebrows, deep-set eyes, down-slanting palpebral fissures, 
midface hypoplasia, flat nasal bridge, orofacial clefting, pointed chin 
and posteriorly rotated, low-set ears. It is also associated with 
developmental delay, microbrachycephaly, hypotonia, seizures and 
growth retardation. Cardiac malformations are seen in 71% of cases 
including 23% of noncompaction cardiomyopathy. Sensorineural 
hearing loss and ophthalmologic anomalies are seen in 28% and 52%of 
patients respectively. Brain malformation, feeding difficulties and 
hypothyroidism are also described. 1p36 deletion syndrome has never 
been reported in the Tunisian population. In this study, we describe the 
clinical features and molecular findings in three Tunisian patients with 
this syndrome [1].

Case Series

Patients and methods
Three female patients were diagnosed with 1p36 deletion syndrome 

in the genetic department of Mongi Slim Hospital, Tunis, between 
2012 and 2017. They had physical examination and radiological 
investigations.

Informed consent was obtained from the patients’ parents. We 
applied conventional cytogenetic analysis (R- and or G-banding) of 
peripheral blood lymphocytes at approximately 400-550 band 
resolution per haploid set. DNA was extracted from peripheral blood 
using standard methods. Oligonucleotide-based 8 × 60 K array-
Comparative Genomic Hybridization (CGH) using agilent platform 
was performed following standard and manufacturer’s 
recommendations. Confirmation was made by Fluorescence In situ 
Hybridization (FISH) analysis [2].

Results

Case 1
The patient was the second child of healthy, non-consanguineous 

parents. She had a normal six-year-old sister. There was no familial 
history of malformation or intellectual disability. Obstetric ultrasounds 
showed hydrocephalus that was not explored by other investigations. 
She was born at term by cesarean section with a birth weight of 2600 g 
(3rd percentile), length of 48 cm (50th percentile) and Occipital-Frontal 
Circumference (OFC) of 32 cm (3rd percentile). She was admitted at 
the neonatology department for cyanosis and bilateral orofacial cleft. 
Patent Ductus Arteriosus (PDA) and Ventricular Septal Defect (VSD) 
were found in cardiac ultrasound, for which she was undergoing 
medical treatment. Abdominal ultrasound was normal [3].

At the age of four months, she was admitted at pediatric department 
for failure to thrive, hypotrophy (weight at 3800 g, <3rd percentile) 
and hypotony. She had dysmorphic features including hypertelorism, 
epicanthal folds, left ptosis, long eyelashes, depressed nasal bridge, 
bilateral oro-facial cleft and rethrognatia. She also had umbilical 
hernia, coccyx hair tuft and overlapping toes. She was treated by 
Phenobarbital for epilepsy. At the age of one year, she was diagnosed 
with hypothyroidism. Because of speech delay, auditory exploration 
was performed and revealed hearing loss. Cerebral MRI didn’t reveal 
any malformation but a moderate cortical atrophy. Her psychomotor 
development was retarded; she could not sit at the age of four.
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Karyotype was normal. Because of the association of clefting and 
congenital cardiopathy, FISH analysis for DiGeorge syndrome at 
22q11 and 10p14 was made but showed no anomaly. Array CGH 
revealed a deletion of 8.7 Mb in the 1p36 region, containing 146 
genes. This investigation was confirmed by FISH analysis [4].

Case 2
The patient was the second child of healthy, non-consanguineous 

parents. She had a three-year-old brother with normal psychomotor 
development. There was a history of intellectual disability in two 
paternal aunts. She was born at term by vaginal delivery after an 
uneventful pregnancy. She had a birth weight of 2725 g (15th

percentile), length of 48 cm (50th percentile) and OFC of 33 cm (15th

percentile). She was referred to the genetic department at the age of 11 
months for psychomotor delay and failure to thrive. She had gastro-
esophageal reflux due to cardia malposition  (Figure 1) [5].

Case 3
The patient was the second child of healthy, non-consanguineous 

parents. She had an eight-year-old sister in a good health. Pregnancy 
was complicated by toxoplasmosis seroconversion which was treated 
for two months. She was born at term by cesarean section for fetal 
distress. She had a birth weight of 2560 g (3rd percentile). Length and 
OFC were not mentioned. She was admitted at the neonatology 
department for neonatal respiratory distress. Cardiac 
ultrasounds revealed left-to-right shunt and pulmonary hypertension 
which was operated at the age of two years and a half. She had clonic 
seizures at the age of two months, with good evolution under 
Diazepam [7-9].

She was referred to genetic department at the age of 4 years and 
a half for suspicion of Smith-Magenis syndrome because of self-
injury, low sensitivity to pain, sleep disturbances and disorder of 
circadian timing. The physical examination showed dysmorphic 
features: Elongated face, downslanting, straight eyebrows, 
strabismus, short philtrum, thin lips, pointed chin, small hands, 
overlappings toes with camptodactyly of big toes. She had central 
hypotonia and severe development delay: She could not stand 
alone and did not say any word [10-14].

Karyotype was normal. Array CGH revealed a deletion of 7.27 Mb 
in the 1p36 region. This investigation was confirmed by FISH analysis 
(Table 1).

Variable Patient n°1 Patient n°2 Patient n°3

Age at first consultation 4 months 11 months 4 years ½

Birth

Gestational age At term At term At term

Weight (percentile) 2600 (15th) 2725 (15th) 2560 (3rd)

Height (percentile) 48 (15th) 48 (15th) NA

OFC (percentile) 32 (3rd) 33 (15th) NA

APGAR score 1 min/5 min 08-Sep 10-Oct 06-Aug

Typical dysmorphic features - + +
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Figure 1: Array CGH shows distal 1p deletion and distal 
20q duplication in patient 2.

The examination revealed dysmorphic features with narrow 
and hirsute forehead, synophris, downslanting eyebrows and 
palpebral fissures, deep-set eyes, long eyelashes, anteverted nares, 
microstomia, low-set ears and short neck. She had bilateral 
overlapping toes, camptodactyly of big toes, joint laxity and 
hypertrichosis of the back and thighs [6].

   Cerebral MRI, cardiac ultrasounds and karyotype were normal. 
CGH revealed a deletion of 1.57 Mb in the 1p36 region, besides of a 
duplication of 730 kb in 20q13. This anomaly was due to a 
paternal translocation between chromosomes 1 and 20 revealed by 
FISH .

Microbrachycephaly - + +

Straight eyebrows - + +

Deep-set eyes - + -

Downslanting palpebral fissures - + -



Flat nasal bridge + + +

Midface hypoplasia + + -

Pointed chin - + +

Posteriorly rotated, low-set ears - + -

Orofacial cleft + - -

Developmental findings

Developmental delay + + +

Mental retardation + + +

Poor language + + +

Walk - (5 years) - (3 years) - (5 years)

Behavioral anomalies Autoaggression - Autoaggression Sleep disturbance

Neurologic findings

Hypotonia + + +

Seizures + + +

Cerebral MRI Moderate cortical atrophy Normal Normal

Auditory exploration Bilateral deafness NA Bilateral deafness

Visceral anomalies

Heart PDA, VSD Normal Left-to-right shunt , PH

Gastro-intestinal tract NA GER Normal

Kidneys Normal Normal Normal

Limbs/Skeleton defects Overlapping toes Overlapping toes camptodactyly Overlapping toes camptodactyly 
scoliosis

Skin Hypertrichosis Hypertrichosis Normal

Hypothyroidism + NA NA

Karyotype 46,XX 46,XX 46,XX

CGH array 8.7 Mb deletion in 1p36.33p36.23 
(759,762-9,503,580 hg19)

6.5 Mb deletion in 1p36.33p36.23 
(759,762-7,279,185 hg19)

Parents FISH NA Paternal t (1;20) Normal

Discussion
1p36 deletion syndrome is considered as the most common terminal 

deletion syndrome. In this study, we describe the clinical and 
molecular characteristics of three Tunisian patients diagnosed with 
1p36 monosomy [15].

It has been reported that all patients have distinctive dysmorphic 
features, intellectual disability and diffuse hypotonia.  Because patient 
P1 showed bilateral orofacial clefting and congenital cardiopathy, 
shewas clinically misdiagnosed as having DiGeorge syndrome.

 A critical region for cleft palate in 1p36 deletion syndrome was 
defined by Shimada who found cleft palate and/or cleft lip in 14/50 
patients. This region contains the v-ski Sarcoma viral Oncogene 
homolog (SKI) gene which haploinsufficiency is thought to contribute, 
besides to clefting, to the developmental delay, intellectual disability, 
seizures and congenital heart defects. All subjects that show cleft lip 
and/or cleft palate are deleted for the SKI gene. As expected, this gene 
was deleted in our three patients. Because it is located in the most 
distal 2Mb of 1p, most subjects are deleted for this gene, but only 17% 
show clefting abnormalities [16] (Figure 2).
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1.57 Mb deletion in 1p36.33p36.32 
(759,762-2,335,155 hg19) 730 kb
duplication in

 (62,163,415-62,893,189 hg19)
20q13.33

 Table 1: Clinical and genetic findings of the three patients. Note: NA: Not Available, OFC: Occipito-Frontal Circumference, PDA: Patent 
Ductus Arteriosus, PH: Pulmonary Hypertension, VSD: Ventricular Septal Defect 
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Figure 2: Breakpoint locations in the three patients with a 
comparison of deleted genes (OMIM genes in green)

As in previously reported cases, developmental delay and 
intellectual deficiency were noticed in all patients of this study 
although no psychological test was used. Severe to profound mental 
retardation was reported in 88% of patients. Expressive language was 
absent in 75% of cases, limited to one or two words in the rest of the 
cases [17].

As it was noted in our study, there is no correlation between the 
deletion size and the number of observed clinical features: even 
subjects with relatively small deletions (<3 Mb) have most of the 
features associated with monosomy 1p36. Thus, most genes associated 
with the phenotype of monosomy 1p36 would be at the distal end of 
the chromosome that is deleted for most patients [18].

But besides that, it seems that the phenotypic features tend to vary 
with the size of the deletion and those with larger deletions show more 
phenotypic features and more severe presentations (hearing loss, 
seizures), suggesting that it would include additional modifiers genes 
[19].

The genomic region containing the modifier genes for prognosis of 
development who described two patients: One having a 5.4 Mb 
deletion with independent gait, the other patient with >6.1 Mb 
deletions, severe Intellectual Disability (ID) and no independent gait. 
The critical region between 5.4 Mb and 6.1 Mb contains the KCNAB2 
gene, besides of the Chromodomain Helicase DNA-binding protein 5 
(CHD5), involved in chromatin remodeling and gene transcription, 
regulating the expression of neuronal genes. These two genes were 
deleted in patients 1 and 3 with the largest deletions [20].

KCNAB2 was also involved in epilepsy as well as the 
Gammaaminobutyric Acid (GABA) A receptor delta (GABRD) gene. 
In fact, two patients (Pt 2, Pt 50) with no history of epilepsy, who had a 
1.8 Mb terminal deletion and a 10.0 Mb interstitial deletion 
respectively. Both of the deletions included neither GABRD nor 
KCNAB2 [21].

Seizures are seen in 58% of cases. The incidence of epilepsy was 
higher in the patients with severe ID (79%) than in the patients with 
moderate ID (50%). Thus, the severity of ID was associated with the 
incidence of epilepsy and the same genes may be involved in both of 
these neurological manifestations [22].

Seizures were noted in all patients in this study. This could be due to 
the deletion of GABRD and KCNAB2 in patients 1 and 3 on one 
hand, and the deletion of GABRD in patient 2 on the other hand. 

These findings were expected because the ID was more severe in 
patients 1 and 3 in whom both genes were deleted. 24 subjects with 
1p36 deletions; nine subjects with epilepsy were deleted for the 
KCNAB2 gene, and 13 subjects without epilepsy were not deleted for 
this gene. However, two subjects who were not deleted for this 
gene had at least one seizure episode. Thus, KCNAB2 would be a 
genetic modifier to the occurrence of seizures.

1p36 deletion syndrome was described to be due to terminal 
deletion, interstitial deletion (10%), derivative chromosome, and 
complex rearrangement of chromosome 1. It comes from a de novo 
deletion of maternally inherited chromosome 1 in 60% of patients. In 
our study, patient P2 had a derivative chromosome 1 inherited from 
her father who has a balanced translocation that could not be seen 
cytogenetically [23].

Because of the paternal t (1;22), patient P2 didn’t have an isolated 
1p36 monosomy, but an additional 22q13 trisomy. Trisomy of the long 
arm of chromosome 20 is rare. Most cases have been the result 
of malsegregation of parental translocations or pericentric 
inversions. Thus the whole phenotype usually results from a 
variably sized trisomy 20q and different associated monosomies 
or trisomies. Because of the size of the trisomy and the associated 
monosomies in these cases, a clear genotype phenotype correlation 
for trisomy 20q was not always possible until pure trisomy of 
20q have been described. Nevertheless, these cases of isolated 
trisomy 20q were resulting from duplication of a different 
region compared to our patient. The features are not present in 
patient P2, indicating that the contribution of the 20q trisomy to the 
clinical phenotype might be of minor importance. As a result, 
findings are all compatible with the 1p36 deletion syndrome.

The molecular mechanism of this malsegregation was described. It 
has been suggested that repetitive DNA elements were involved in the 
breakpoints in various constitutional chromosomal aberrations that 
cause genetic disease by creating aberrant nonallelic homologous 
recombination between closely related repetitive DNA-sequence 
elements. Thus, repetitive DNA sequence elements may play an 
important role in generating and/or stabilizing terminal deletions of 
1p36.

Conclusion
The 1p36 deletion syndrome is a common malformation syndrome 

that is not always clinically recognizable. The diagnosis was missed 
by standard cytogenetic studies in our three patients, hence 
the advantage of FISH. Array CGH was a significant tool for 
patients in whom the diagnosis was not suspected. It was also 
useful to define breakpoints and gene content on one side, and to 
find unsuspected associated trisomy on the other side.
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