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1p36 deletion syndrome (1p36DS, MIM 619343) is a terminal
deletion syndrome that affects approximately 1 in 5000 live
births.1 It involves a heterozygous deletion on the short arm
of chromosome 1 that leads to various clinical features such as
developmental delay (DD), hypotonia, seizures, congenital
heart defects (CHD), facial dysmorphism (FD), visual and
hearing impairment.2,3 Diagnosis can be challenging due to
the different deletion sizes and breakpoints that affect the
symptom severity.4 Recent research has shown that
haploinsufficiency of the split ends homologue gene (SPEN,
OMIM: 613484), located in the 1p36 region, contributes sig-
nificantly to the phenotypic presentation of the neu-
rodevelopmental disorder that overlaps with 1p36DS.2 We
hereby describe a mother and a daughter with a novel SPEN
variant leading to haploinsufficiency presenting with cervical
dystonia and dystonic head and upper limb tremor.

Case Report
Mother (Proband)
A 37-year-old female was referred to the neurologist because
of a neck dystonia. She had a history of DD, anxiety with
panic attacks and delusions. Family history revealed tremor
and/or dystonia in her daughter, mother and sister; her
brother committed suicide at a young age. No consanguinity
was reported (Fig. 1). Cognitive screening revealed
MMSE score 25/30 and MoCA score 16 + 1/30. The

physical examination revealed leftward torticollis with mixed
no-no/yes-yes dystonic head tremor, as well as fine, irregular
postural and kinetic dystonic tremor in the upper extremities.
No bradykinesia or rigidity were present (Video 1). The diag-
nostic investigations, including laboratory tests and brain MRI
(Fig. 2A–C), were unremarkable. First, exome sequencing of
the dystonia and related movement disorders genes, together
with bioinformatic copy-number variant analysis, was per-
formed, which did not reveal any clinically relevant findings.
This was followed by a gene-agnostic analysis focusing on rare
coding variants compatible with the suspected autosomal
dominant inheritance pattern. This approach identified a het-
erozygous likely pathogenic stop-gain variant in SPEN
(NM_015001.3: c.2170C>T, p.Arg724*). No other clinically
relevant variants were detected. No additional cytogenetic or
molecular genetic methods were performed. Her mother and
sister were not available for genetic counseling. She was sum-
moned for a neuropsychological examination but refused to
attend. Treatment included clonazepam and botulinum toxin
injections for the dystonia and escitalopram for the psychiatric
symptoms, with some reduction of the symptoms at
follow-up.

Daughter
The proband’s 18-year-old daughter showed similar behav-
ioral and neurological symptoms. The birth and pregnancy
were uneventful. However, she showed delayed developmen-
tal milestones—shortly after birth she received a hip brace and
at the age of 1.5 she began to walk and talk. Hand tremor was
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noticed at primary school. At the age of 15, she was examined
by a pediatric neurologist who described exostoses on the
knees, a contracture of the third left finger, hyperactivity,
neck tremor, upper limb postural tremor and poor coordina-
tion. Current cognitive screening revealed an MMSE score of
23/30 and a MoCA score of 19 + 1/30. Physical examination
revealed a bulbous nose, contracture of the third left finger, a
shortened third to fifth right toe and fifth left toe, and a café-
au-lait spot on the left thigh. Oculomotor examination rev-
ealed saccadic dysmetria. Occasional head tremor and postural
and kinetic tremor in all limbs were observed, but no
bradykinesia or rigidity were present. Fine motor skills were
slightly impaired (Video 2). MRI of the brain was normal
(Fig. 2D–F). Sanger sequencing confirmed the presence of the
likely pathogenic SPEN variant previously revealed in her
mother. Neuropsychological examination and an echocardio-
gram were scheduled for a later appointment, but she did not
attend.

Discussion
SPEN gene, located on chromosome 1p36.21p36.13, encodes
a transcriptional repressor likely involved in neural develop-
ment. A recent seminal study linked truncating variants in
SPEN to Radio-Tartaglia syndrome (RTS, MIM 619312),
which is characterized by DD, anxiety, aggression, attention
deficit disorder, FD, CHD and CNS abnormalities.2 In our
report the patients exhibited clinical features consistent with
the phenotypic spectrum of RTS, including DD, behavioral
abnormalities and FD. However, neither patient showed
structural brain abnormalities or symptoms suggestive of
CHD, although no proper cardiological assessment was
performed.

In both patients, dystonia affecting the upper limbs was the
most characteristic finding. Additionally, in the mother, cervical
dystonia was the most prominent feature, whereas in the daugh-
ter, the symptoms were very mild. While dystonia can be

Figure 1. Pedigree chart showing the clinical findings and genetically confirmed SPEN haploinsufficiency in the probands family. Note that
the probands sister and mother both experienced tremor/dystonia, but no genetic testing was performed in them due to their
unavailability.
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idiopathic or associated with other neurological disorders, it has
never been reported in patients with SPEN haploinsufficiency
and RTS.5 Interestingly, in 2001 Valente et al6 identified a
region on chromosome 1p36.13p36.32 associated with primary
cervical dystonia, which overlaps with SPEN genetic locus. The
phenotypical features of dystonia in our cases mimic those pres-
ented by Valente et al,6 which suggest SPEN may be a candidate
gene for dystonia. Moreover, we observed hypermetric saccades
in the daughter. While saccadic dysmetria has been previously
reported in dystonic disorders, we are not aware of any prior
descriptions in RTS.7

To the best of our knowledge, this is the first report of the
SPEN genetic variant c.2170C>T, p.Arg724* in the literature.
The variant results in premature stop codon, likely leading to loss
of normal protein function, which is a known cause of RTS.2

Furthermore, the variant is absent in the gnomAD database.
According to ACMG/ACGS guidelines we classified it as likely
pathogenic (PVS1, PM2).8 The genetic variant represents the
likely cause of our patients’ clinical features, including dystonia.

In conclusion, we described a mother and her daughter
with a novel likely pathogenic SPEN variant, presenting as
cervical dystonia and neck tremor. This report expands the
current phenotypical and genotypical background of the
SPEN haploinsufficiency, RTS and 1p36DS and emphasizes
the importance of comprehensive neurological assessments
and genetic testing for accurate diagnosis and management of
this condition.

Video 1. Showing the mother, presenting with cervical and
upper limbs dystonia along with associated postural and
kinetic upper limbs tremor. The remaining components of the
neurological examination are unremarkable.
Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.70531

Figure 2. T2-weighted brain MRI for mother (A-C) and daughter (D-F), showing no relevant structural abnormalities.
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Video 2. Showing the proband’s daughter. On inspection
dysmorphic features, including a prominent bulbous nose tip
and finger abnormalities, can be seen. Clear overshoot is
demonstrated during eye movement examination.
Simultaneously, occasional discrete head tremor can be noted.
Moreover, upper limb dystonia, particularly affecting the
fingers, is present with associated mild postural and kinetic
tremor in all four extremities. During finger tapping and rapid
alternating movements the patient shows mild difficulties with
executing fine finger movements, but without apparent
bradykinesia. The patient’s gait and pull-test are unremarkable.
Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.70531
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