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Recognizable clinical features of 1p36 deletion
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Abstract

Objective: 1p36 deletion syndrome is one of the most common contiguous gene deletion syndromes and is primarily
characterized by a typical facial gestalt, as well as neurological problems and multisystemic involvement. This study
presents the clinical findings of 17 patients with 1p36 deletion syndrome followed at a single center.

Methods: Data from patients diagnosed with 1p36 deletion syndrome between 2010 and 2026 were retrospectively
reviewed. Demographic characteristics, growth parameters, dysmorphic features, and neurological, cardiac, endocrine,
visual, and auditory findings were analyzed, and the diagnostic methods used were evaluated.

Results: A total of 17 patients (13 females and 4 males) were included in the study. Four patients were diagnosed using
microarray analysis, and 13 using fluorescence in situ hybridization (FISH). Neurodevelopmental delay was observed in
all patients. Typical facial gestalt was observed in the patients, with the most common dysmorphic facial features being
straight eyebrows, deep-set eyes, and ear abnormalities. Central nervous system malformations were common, and epilepsy
was observed in 70% of patients. Cardiac findings, ocular problems, hearing impairments, and hypothyroidism were also
frequently identified. Three patients died, all due to respiratory failure.

Conclusion: 1p36 deletion syndrome is a clinically recognizable condition, and early diagnosis and referral for appropriate
management are important for improving prognosis. Although phenotypes associated with variable deletion sizes and
genes located within critical regions have been reported, a multisystem approach is required in this syndrome due to its
variable clinical presentation.
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Introduction

1p36 deletion syndrome is among the most common
contiguous gene deletion syndromes with an
estimated prevalence of 1in 5,000 live births [1]. The
disorder was first described in two unrelated children
with an unbalanced {(1;15)
loss of chromosomal material from 1p and 15q [2].
Subsequently, both isolated 1p36 deletions and 1p36

translocation causing

monosomy resulting from unbalanced translocations
with gain of material from another chromosome were
described in the literature. Comparison of patients
with isolated deletions involving the short arm of
chromosome 1 helped establish the characteristic
phenotypic gestalt of the syndrome [3]. More recent
data indicate that the majority of cases arise de novo,
while only a small proportion are associated with
parental balanced rearrangements [4]. Furthermore,
recurrent interstitial deletions of maternal origin have
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been reported in siblings, supporting the possibility of
underlying germline mosaicism [4].

Monosomy 1p36 is characterized by a spectrum of

neurological abnormalities, developmental delay,
intellectual disability, congenital anomalies, short
stature, and distinctive facial features [5]. The

phenotype is mainly attributed to haploinsufficiency of
genes within the deleted region. Although the deleted
chromosome has been reported to be more commonly
of maternal origin, no clear parent-of-origin effect on
the phenotype has been demonstrated [6]. The disorder
can often be clinically recognized by its characteristic
facial appearance. Common features include deep-set
eyes, straight eyebrows, midface hypoplasia, a flat nasal
bridge, a long philtrum, a pointed chin, cleft lip and/or
palate, and ear abnormalities [6]. However, the clinical
presentation varies considerably among affected
individuals.

Terminal deletions have been reported in more than
half of the patients (52-67%). In the remaining patients,
deletions were observed to arise from interstitial
deletions (10-29%), complex rearrangements (12%), or
derivative chromosomes associated with unbalanced
translocations (7-16%) [5,7]. Although most deletions
detectable by conventional chromosome analysis are
located in terminal chromosomal regions, deletions
involving 1p36 may be difficult to identify [6].
Accordingly, molecular cytogenetic techniques such as
fluorescenceinsitu hybridization (FISH) or chromosomal
microarray analysis (CMA) are preferred for diagnosis.

In this study, we present the clinical and cytogenetic
characteristics of 17 patients diagnosed with 1p36
deletion syndrome followed at a single center. To the
best of our knowledge, this study represents the first
and a relatively large cohort of patients with 1p36
deletion syndrome reported from Tlrkiye.

Materials and Methods

Patients diagnosed with 1p36 deletion syndrome at
the Department of Pediatric Genetics of Hacettepe
University, between 2010 and 2026, based on FISH and/
or CMA, were included in the study. Patient data were
retrospectively reviewed from hospital and laboratory
records. One of the patients included in this cohort has
been previously reported [8].

www.actamedica.org

Demographic characteristics of the patients, including
sex, age at presentation, age at diagnosis, current age,
and parental ages at birth, were collected. Age at death
was additionally recorded for deceased patients. The
presence of prenatal ultrasonographic abnormalities
was assessed. Anthropometric measurements of
patients at the time of admission were examined
according to age- and sex-adjusted standard deviation
scores, and short stature and microcephaly were
determined. The frequency of dysmorphic facial
features was also assessed. Data were collected on
neurological, cardiac, ophthalmological, auditory,
and endocrine manifestations. Denominators varied
across variables because some clinical records were
incomplete and certain examinations or investigations
had not been performed or were unavailable for all
patients. Percentages were calculated based on the
number of patients with available data for each variable.

FISH analysis was performed using the Vysis 1p36
Microdeletion Syndrome Probe Set, targeting the
CDC2L1/p58 locus at 1p36, with a control probe at
1925 (Abbott Molecular, IL, USA), and the CytoCell
LPU 020 Monosomy 1p36 Probe, targeting the SKI
locus at 1p36.33 with a 1qgter control probe (Oxford
Gene Technology, UK). CMA was performed using the
CytoScan Optima oligonucleotide array (Thermo Fisher
Scientific, Waltham, MA, USA) and Agilent ISCA 8x60K
CGH Array (Agilent Technologies, Santa Clara, CA, USA).

The study was approved by the Hacettepe University
Ethics Committee (SBA 26/270). Written informed
consent for the publication of identifiable clinical
photographs was obtained from the parents or legal
guardians of all patients shown in Figure 1.

Results

A total of 17 patients were included in the study. Four
were diagnosed using microarray analysis, while
the remaining patients were diagnosed using FISH
following a preliminary diagnosis of 1p36 deletion
syndrome (Figure 2). Among the cases diagnosed by
microarray, three of four had no prior clinical suspicion,
whereas one patient with a Robertsonian translocation,
45,XX,rob(13;14)(q10;g10),  underwent  microarray
analysis despite having a preliminary diagnosis.
Conventional karyotyping was performed in 14 patients,
and a 1p36 deletion was detected in only one of them.
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The deletion size detected by microarray analysis
ranged from 3685 kb to 15.7 Mb.

The mean age at admission and at diagnosis was 22
and 28 months, respectively. Prenatal CNS anomalies,

Figure 1. Clinical photographs of three patients
diagnosed with 1p36 deletion syndrome.

Facial photographs of Patient 1 at 1 year (a) and 4 years (b); Patient
2 at 4 years (c); and Patient 3 at 4 years (d) and 9 years (e),
demonstrating characteristic facial features including a prominent
forehead, straight eyebrows, and deep-set eyes. Hand photograph of
Patient 3 (f) showing a broad hand with wide, deep-set nails.

including ventriculomegaly and corpus callosum
hypoplasia, were detected in two patients. Growth
impairment and microcephaly were common at
presentation. Dysmorphic facial features were present
in all patients, most commonly straight eyebrows, deep-
set eyes, and ear abnormalities (Figure 1). Extremity
abnormalities, including clubfoot, digital anomalies, and
developmental hip dysplasia, were observed in eight
patients.

Developmental delay was present in all patients. CNS
abnormalities commonly included corpus callosum
abnormalities, ventriculomegaly, and polymicrogyria.
Congenital heart defects included atrial septal defect
(ASD), ventricular septal defect (VSD), patent ductus
arteriosus (PDA), bicuspid aortic valve, and aortic
requrgitation, while noncompaction cardiomyopathy
was also observed. Ophthalmological abnormalities
included myopia, cataract, and optic disc pallor. Hearing
loss, hypothyroidism, swallowing dysfunction, and cleft
lip and palate were also identified.

Three of the 17 patients died, and three others could not
be reached for long-term follow-up. All three children
died of respiratory failure, two during infancy and one
in the neonatal period. At the latest evaluation, severe
neurodevelopmental impairment was evident among
patients with available follow-up data. Only 4 of 11
patients (36.4%) achieved independent walking, and
all did so at or after 24 months of age, while 9 of 11

Figure 2. Representative FISH images demonstrating loss of one 1p36 target signal with retention of both control signals,
consistent with a heterozygous 1p36 deletion.
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Table 1. Summary of demographic characteristics, clinical

findings, and diagnostic methods in patients with 1p36

deletion syndrome.

Parameter Value

Demographic characteristics

Sex (F/M) 13 (76.5%) / 4 (23.5%)

Age at presentation (months) Mean 22 (range newborn-52)

Mean 28 (range 6-66)
Mean 14.3 (range 9.5-18)
26.3 (range 17-42)

30.9 (range 25-43)

Age at diagnosis (months)
Current age (years)

Maternal age at delivery (years)
Paternal age at delivery (years)

Diagnostic method

FISH 13/17 (76.5%)
Chromosomal microarray 4/17 (23.5%)
Prenatal ultrasound abnormalities 2/16 (12.5%)

Anthropometric measurements

Height SDS

Weight SDS

Head circumference SDS
Short stature
Microcephaly

Facial dysmorphism
Large anterior fontanel
Brachycephaly
Prominent forehead
Hypertelorism

Straight eyebrows
Deep-set eyes
Epicanthus

Depressed nasal bridge
Abnormal ears

Long philtrum
Micrognathia

Limb abnormalities
Developmental delay
CNS abnormalities
Epilepsy

Congenital heart defects

Cardiomyopathy

Ophthalmological abnormalities

Hearing loss

Hypothyroidism

CNS: central nervous system, F: female, FISH: fluorescence in situ

-0.77 £1,27

-1.58 £ 2.41

-1.86 £1.37

5/16 (31.2%)
13/17 (76.4%)

2/6 (33.3%)
8/12 (66.6%)
1/17 (64.7%)
3/17 (17.6%)
14/16 (87.5%)
14/17 (82.3%)
2/17 (M.7%)
8/17 (47%)
13/16 (81.2%)
5/16 (31.2%)
5/17(29.4%)
8/17 (47%)
16/16 (100%)
13/16 (81.2%)
12/17(70.5%)
5/16 (31.2%)
2/16 (12.5%)
3/15 (20%)
2/14 (14.2%)
4/8 (50%)

hybridization, M: male, SDS: standard deviation scores.
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patients (81.8%) were unable to perform daily activities
without assistance. Also, language development was
significantly affected, 4 of 11 patients (36.4%) remained
non-verbal, while the others had a limited vocabulary
(5-10 words) or were able to form only simple two-word
sentences. Behavioral problems, particularly irritability,
aggression, and autistic features, were detected in
5 of 11 patients (45.5%). Additionally, scoliosis was
detected in 3 of 11 patients (27.3%) and obesity and/
or hyperphagia in 4 of 11 patients (36.4%), with these
findings becoming more pronounced after the age of
10. The demographic and clinical characteristics of the
patients are summarized in Table 1.

Discussion

Monosomy 1p36 is recognized as the most prevalent
terminal chromosomal deletion in humans, which
accountsfor0.5-1.2% of syndromicintellectual disability
cases [7]. The phenotypic differences observed between
affected individuals were initially thought to occur due
to the parent-of-origin effect, but a study investigating
this through DNA polymorphism analysis showed that
there was no such effect [3]. The same study suggested
that the size of 1p36 deletions varies significantly
among patients and that these phenotypic differences
may be due to deletions of varying sizes that result in
the loss of different genes [3]. Moreover, differences in
craniofacial features were not related solely to the size
of the chromosomal deletion [3].

The deletion breakpoints and size show significant
variability among patients and have been shown not
to always correlate with the severity of the phenotype
[9]. In a recent study, cases stratified into two groups
as proximal or distal based on deletion location showed
that cardiac abnormalities, CNS malformations, and
epilepsy were more frequent in distal deletions,
whereas microcephaly was more common in proximal
deletions [5]. Additionally, deletions larger than 10 Mb
have been shown to be associated with more severe
neurodevelopmental outcomes [5]. In our study, due
to the small number of patients in whom breakpoints
were clearly identified by microarray analysis, it was
not possible to establish such a correlation. However,
microarray analysis in the two deceased patients
showed deletions of different sizes, with a 157 Mb
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deletion in one and a 6922 kb deletion in the other.
Conventional karyotyping detected the 1p36 deletion
in only 1 of 14 patients tested in our cohort, indicating
its limited diagnostic sensitivity for this syndrome.
Therefore, when 1p36 deletion syndrome is clinically
suspected, targeted FISH or CMA should be pursued
even if the conventional karyotype is normal.

Previous studies suggest a female predominance;
similarly, in our cohort, the female:male ratio was 13:4.
More than 75% of patients exhibited characteristic
dysmorphic facial features, including straight eyebrows,
deep-set eyes, midface hypoplasia, a flat nasal bridge,
posteriorly rotated, low-set, and asymmetric ears, a
long philtrum, and a pointed chin [7,10]. Additionally,
microcephaly and a large or late-closing anterior
fontanel are frequently observed. In our cohort, a
characteristic facial gestalt was observed, particularly
marked by straight eyebrows and deep-set eyes, similar
to those described in the literature. In 14 out of 17
patients, we had a preliminary diagnosis, indicating that
characteristic craniofacial features can effectively quide
the diagnosis. Of the three patients for whom facial
features did not initially lead to a diagnosis, one was
evaluated as a newborn and the other two were around
2 years old. It was noted that dysmorphic features
became more pronounced in patients over time.
Haploinsufficiency of MMP23B (OMIM* 603321) has
been proposed to contribute to a large or late-closing
anterior fontanel, while SKI (OMIM* 164780) has been
suggested as a candidate gene for the cleft lip/palate
phenotype based on Ski-null mouse models [11,12].

Developmental delay and/or intellectual disability are
observed in the vast majority of patients with 1p36
deletion syndrome, and haploinsufficiency of genes
located within this locus, such as GNB1 (OMIM*139380),
CHD5 (OMIM* 610771), KCNAB2 (OMIM* 601142),
SKI, GABRD (OMIM* 137163), MTOR (OMIM* 601231),
RERE (OMIM* 605226), and CDC42 (OMIM* 116952),
is thought to contribute to the neurodevelopmental
phenotype [1,5]. All of our patients showed significant
neurodevelopmental impairment based on clinical
observations; however, formal cognitive assessment
was not performed.

Epilepsy hasbeenreportedin44-70% of cases, with both

generalized and focal seizure types described, although
infantile spasms are the most frequent [5,13,14].
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Genotype-phenotype studies have shown that epilepsy
is more frequent in distal deletions and that deletions
involving GABRD and KCNAB2 are associated with
the epilepsy phenotype [5]. Epilepsy was a prominent
neurological feature in our cohort, observed in 70% of
the patients.

CNS abnormalities, most notably ventriculomegaly and
corpuscallosumabnormalities,aswellascorticalatrophy,
periventricular nodular heterotopia, polymicrogyria,
and white matter abnormalities, have been described
[5,14-16]. In our cohort, consistent with the literature,
ventriculomegaly and corpus callosum abnormalities
were the most frequently observed findings. These
anomalies may also be detectable during the prenatal
period and should be kept in mind during evaluation.

Cardiac pathologies have been identified as the
leading cause of mortality in the literature [5]. In the
largest recent cohort, cardiovascular malformations
or cardiomyopathy were reported in 47% of patients,
including structural heart defects in 32% and
cardiomyopathy in 21%, whereas the earlier Battaglia
series reported congenital heart defects in 71%
and cardiomyopathy in 27% [5,14]. While PRDM16
(OMIM*605557) and SKI have been proposed as
the main genes implicated in cardiomyopathy, the
relevant locus contains numerous genes, such as
ECET (OMIM* 600423) and RERE, that are thought to
contribute to the pathogenesis of cardiac defects [1,5].
HSPB7 (OMIM* 610692) has also been suggested as a
potential candidate gene for cardiomyopathy based
on population-level genetic association studies [17,18].
The frequency of congenital heart defects in our cohort
was comparable to that reported in the largest recent
cohort, whereas mortality was due to respiratory failure
rather than cardiac causes. Among the patients who
died, one had a large ASD, another had a bicuspid aortic
valve with aortic requrgitation, and the third had no
congenital heart defect; none showed cardiomyopathy.

Hypothyroidism has been reported, and screening for
hypothyroidism is recommended at birth, at 6 months,
and annually thereafter [10]. Hypothyroidism was
observed in 4/8 (50%) of our patients, and since data
for the remaining patients were unavailable, a precise
frequency could not be determined; therefore, selection
bias may exist.
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Prader-Willi syndrome is included in the differential
diagnosis, as some patients develop obesity after
early feeding difficulties [19,20]. Among our patients,
two were treated for swallowing dysfunction, and four
developed obesity and/or hyperphagia during follow-

up.

The main limitation of our study is that microarray
analysis was not performed in all patients to precisely
determine the breakpoints, which precluded the
establishment of a genotype/phenotype correlation.
Furthermore, due to the lack of parental studies, it could
not be determined whether the deletion was de novo.
Missing data for several clinical variables, particularly
endocrine, ophthalmological, auditory, and CNS
findings, led to varying denominators and may have
affectedthereported frequencies. Early diagnosis,along
with timely screening and management of associated
comorbidities, particularly neurological ones, is crucial
forimproving patient outcomes. Recognition of patients
with a typical facial gestalt may facilitate earlier
diagnosis and prevent unnecessary diagnostic testing.
The possibility of balanced parental rearrangement
should be considered, especially in cases with additional
chromosomal copy number variations. Furthermore,
germline mosaicism should be taken into account when
providing genetic counseling to families regarding
future pregnancies.
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