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Dear Editor,
Deletions of the short arm of chromosome 18 encompassing 

the GNAL gene are associated with 18p deletion syndrome; the 
clinical features of this syndrome include facial dysmorphism, 
short stature, mental retardation, and movement disorders, par-
ticularly dystonia.1 Heterozygous loss-of-function variants of 
GNAL are known to cause adult-onset cranio-cervical dystonia 
and/or asymmetric dystonic tremor.2 GNAL-related dystonia 
(DYT-GNAL) exhibits an autosomal dominant (AD) inheri-
tance pattern with incomplete penetrance and variable pheno-
typic expressivity. A limited number of cases of DYT-GNAL have 
been reported thus far; therefore, its clinical spectrum has yet to 
be fully explored.2 In this case report, we describe a patient with 
dystonia-parkinsonism and evidence of nigrostriatal denerva-
tion carrying a chromosome 18p deletion encompassing the 
entire GNAL gene.

A 55-year-old man reported slowness of movement and ri-

gidity of the right side of the body with abnormal posture of 
the right upper limb, which appeared simultaneously a few 
months previously. Neurological examination revealed right-
sided hemiparkinsonism with concomitant marked dystonic 
posture of the right upper limb, right lower limb dystonia with 
slight eversion of the foot, forward trunk flexion, hypomimia 
and reduced right arm swing during gait (Supplementary Vid-
eo 1 in the online-only Data Supplement). His past medical his-
tory was unremarkable; in particular, no history of a decreased 
sense of smell, depression or psychiatric disorders, autonomic 
dysfunction, sleep disturbances, or gastrointestinal symptoms 
was reported. There was no family history of Parkinson’s dis-
ease (PD) or other movement disorders. Brain magnetic reso-
nance imaging did not reveal any significant alterations (Figure 
1A), while ioflupane [123I] SPECT imaging revealed a moderate 
reduction in presynaptic dopaminergic uptake in the left cau-
date nucleus and bilateral putamen (Figure 1B). [18F] Fluoro-
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dopa PET confirmed nigrostriatal degeneration, as evidenced 
by reduced uptake in both putamina, which was more appar-
ent on the left side (Figure 1C). Treatment with levodopa/
benserazide (100 mg three times a day) was started and had a 
subjective benefit on motor symptoms (i.e., rigidity, bradykine-
sia and gait). An acute levodopa challenge was administered, 
which slightly improved the Unified Parkinson’s Disease Rat-
ing Scale (UPDRS-III) motor subscore, particularly for items 
evaluating rigidity (namely, neck, right upper and lower extremi-
ties, and left upper and lower extremities) (off-med UPDRS = 
25 points vs. on-med UPDRS = 19 points; improvement of 24%). 
Conversely, dystonia did not improve after levodopa administra-
tion. Moreover, evaluations of blood pressure and heart rate in 
patient with clinostatism and orthostatism (at the first and third 
minutes) in both the off- and on-med states did not reveal chang-
es consistent with orthostatic hypotension. Perceptual-acoustic 
speech analysis was performed with the free beta version of Dys-
arthria Analyzer software in both the off-med and on-med con-
ditions3 and revealed a dysarthric pattern characterized by dis-
fluencies, hypoarticulation of consonants and consonant clusters 
and excessive vowel prolongation, which did not change signifi-
cantly after levodopa intake. Gait instrumental analysis4 without 

medication (off-med condition) revealed a spontaneous walk-
ing speed of 53% height/second (h/s) further reduced to 40% h/s 
during fast walking because of increased rigidity. After levodopa 
intake (on-med condition), at the request for fast walking, the 
patient’s speed successfully increased to 72% h/s. Neuropsycho-
logical assessment revealed slight deficits in critical thinking, 
short-term verbal memory and bradyphrenia. The absence of 
nonmotor PD symptoms, the suboptimal response to levodopa 
and the disproportionate presence of dystonia prompted clini-
cians to consider alternative diagnoses to idiopathic PD and to 
perform genetic analyses within the Rostock International Par-
kinson Disease (ROPAD) study.5 Genetic testing for PD and 
dystonia through an NGS gene panel5 was performed, revealing 
a heterozygous 1.3 Mb genomic deletion, including the GNAL 
gene (NM_182978: exons 1–12). Array-CGH analysis confirmed 
the presence of a large chromosome 18 deletion (hg19, chr18: 
10633666-11904117) involving four genes: PIEZO2, GNAL, 
CHMP1B, and MPPE1 (Figure 1D, E). None of these genes, ex-
cept for GNAL, are known to cause AD disease when deleted.

We reported a case of adult-onset dystonia-parkinsonism with 
nigrostriatal denervation in a patient carrying a chromosome 
18p deletion encompassing GNAL. To our knowledge, degenera-

Figure 1. Brain MRI, dopaminergic imaging and description of genetic findings. A: Brain MRI did not show any significant alterations. B: Ioflu-
pane [123I] SPECT imaging revealed a moderate reduction in presynaptic dopaminergic uptake in the left caudate nucleus and bilateral puta-
men. C: [18F] Fluorodopa PET confirmed nigrostriatal degeneration, showing reduced uptake in both putamina, which was more apparent on the 
left side. D: Graphical representation of the array-CGH results revealing the chromosome 18 deletion (hg19, chr18:10633666-11904117). E: 
Snapshot of the deleted region on chromosome 18 using the UCSC genome browser (www.genome.ucsc.edu). In addition to complete dele-
tion of the GNAL gene, the PIEZO2 gene (left side) and CHMP1 gene were also completely deleted, while the MPPE1 gene was partially de-
leted. MRI, magnetic resonance imaging; SPECT, single-photon emission computed tomography; PET, positron emission tomography.
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tive parkinsonism has never been reported as a clinical manifes-
tation of 18p deletion syndrome. Considering that no candidate 
PD risk genes (such as NDUFV26) were included in the deletion 
and that none of the deleted genes, except for GNAL, are known 
to cause AD diseases when deleted, we speculated that GNAL 
could play a significant role not only in dystonia but also in par-
kinsonism. GNAL encodes the alpha subunit of the heterotri-
meric guanine nucleotide-binding protein [Gα(olf)]. Gα(olf) 
is particularly enriched in striatal medium spiny neurons and 
couples dopamine type 1 receptors in the direct pathway and 
adenosine A2A receptors in the indirect pathway for activation 
of adenylate cyclase type 5. Therefore, Gα(olf) plays a key role in 
signal transduction within the basal ganglia.2 Interestingly, 
Gα(olf) was found to be expressed in the dopaminergic neurons 
of the substantia nigra in rats and was reported to be downregu-
lated in the postmortem brains of PD patients.7 These prelimi-
nary observations provide a possible pathogenetic link between 
GNAL impairment and dopaminergic dysfunction. This unusual 
case may expand the clinical and pathological features associated 
with GNAL mutations to include dystonia-parkinsonism and 
dopaminergic denervation. However, a casual rather than causal 
co-occurrence of PD and dystonia in our patient cannot be ex-
cluded at present, and additional evidence is needed to link par-
kinsonism with 18p deletions. In conclusion, we described a case 
of dystonia-parkinsonism with nigrostriatal denervation carry-
ing a chromosome 18p deletion encompassing GNAL, prompt-
ing further investigation of the possible link between this gene 
and adult-onset dystonia-parkinsonism.
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Supplementary Video Legends
Video 1. Neurological examination revealed right-sided hemiparkinson-

ism with concomitant marked dystonic posture of the right upper limb, right 
lower limb dystonia with slight eversion of the foot, forward trunk flexion, 
hypomimia and reduced right arm swing during walking. The video was re-
corded before levodopa administration.
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