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a b s t r a c t

Objective of the present study was to evaluate the possible pathophysiology and clinical characteristics
of dystonia in patients with the 18p deletion syndrome by describing a new case and reviewing the
literature. Dystonia in patients with the 18p deletion syndrome seems to present heterogeneously with
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a variable age of onset and distribution of symptoms. It may be accompanied with white matter lesions
on the MRI. Deletion of 2 known dystonia loci on chromosome 18p, DYT7 and DYT15, or the deletion of
another dystonia gene just above the centromere of chromosome 18p may be the cause of dystonia in
patients with the 18p deletion syndrome. However, dystonia may also be secondary to structural brain
changes often seen in patients with the 18p deletion syndrome.
8p Deletion syndrome

YT7
YT15

. Introduction

Deletion of the short (p) arm of chromosome 18 (MIM num-
er 146390) is one of the most common autosomal chromosomal
bnormalities [1]. More than 150 cases have been reported in the lit-
rature [2]. The most prominent manifestations of the 18p deletion
yndrome are mild to moderate mental retardation and dysmor-
hic features, including ptosis, strabismus, hypertelorism, a broad
at nose, big and low set ears and micrognathia. Postnatal growth
etardation and malformations of the heart and brain are common

edical problems [2]. However, the phenotype of patients with a
hromosome 18p deletion is very variable [2].

Dystonia has only been described in six patients with the 18p
eletion syndrome [19–23] and we present the history of a seventh
atient with both the 18p deletion syndrome and dystonia. Dys-
onia is both clinically and genetically a heterogeneous disorder
nd is classified according to etiology, age of onset, inheritance and
natomical distribution [3,4]. At least 15 loci for dystonia have been
efined (DYT1–DYT15) and some of their corresponding genes have

een cloned [5–9]. Two loci are located on the short arm of chro-
osome 18: DYT7 (MIM number 602124) and DYT15 (MIM number

07488). This paper describes a new case with 18p− related dysto-
ia, which is followed by a review of the existing cases, with respect
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to their clinical characteristics and genetic profiles in patients with
the 18p deletion syndrome.

2. Case report

The patient was seen at the department of Neurology of the Uni-
versity Medical Center Groningen. She was a 42-year-old woman,
born to healthy, non-consanguineous parents after a normal preg-
nancy with a delivery lasting more than 24 h. She had one healthy,
younger brother. During the neonatal period she had feeding dif-
ficulties. Early developmental milestones were delayed and she
visited a specialized school because of learning problems. At the
age of 22, she developed an intentional tremor and ptosis. At the
age of 30, cervical dystonia presented for the first time and she
started to develop progressive gait disturbances due to dystonic
contractions of both legs (right > left). Furthermore, fine myoclonic
jerks in both arms and legs were seen. The following dysmor-
phic features were present: bilateral ptosis, downslanting palpebral
fissures, micrognathia, posterior rotated and protruding ears, a
broad neck, pectus excavatum and clinodactylia of the fifth fin-
gers (Video 1). The torticollis was successfully treated with repeated
injections of botulinum toxin. The gait disturbances improved dur-
ing treatment with trihexyfenidyl. No response to levodopa was
observed.
2.1. Imaging

T1-weighted and T2-weighted magnetic resonance images (MRI)
of the brain showed extensive bilateral multifocal white matter
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Fig. 1. White matter changes on M

reas of increased signal and slight cortical atrophy. The basal gan-
lia did not show any abnormality (Fig. 1).

.2. Cytogenetic analysis

Chromosome analysis revealed an abnormal female karyotype
ontaining an unbalanced translocation between chromo-
ome 18 and 21 with a monosomy of chromosome 18p:
5,XX,−18,−21,+der(18)t(18;21)(p11;q11). Parental karyotypes
ere normal, indicating a de novo origin for the translocation

18;21) in this patient.

.3. Array-based comparative genomic hybridization

DNA of the patient was analyzed by array-based CGH, using a
enome wide BAC array with an average density of one clone per
00 kb [10]. A deletion encompassing all clones but one from the
hort arm of chromosome 18 was the only copy number aberra-
ion detected for this patient. The retention of one clone just above
he centromere was verified by FISH, localizing the breakpoint at
8p11.21 in a 600-kb genomic segment, ranging from 14.2 Mb until
4.8 Mb (NCBI build 36.1).

. Discussion

DYT7 is located on the short arm of chromosome 18 and is a gene
ocus for adult-onset focal cervical dystonia. It has been localized
n a German family and was reported to inherit in an autosomal
ominant matter with reduced penetrance [11]. A founder muta-

ion was suspected when analysis of other sporadic cases from the
ame area and central Europe with focal dystonia showed link-
ge disequilibrium for the marker D18S1098 (cytogenetic location
8p11.31–18p11.32) [12,13]. However, the authors were not able to
onfirm this finding by reanalysis of the original data [14]. Link-

able 1
haracteristics of patients with the 18p− syndrome and dystonia.

atienta Author(s) Karyotype

Kakinuma (1994) [20] 46,X,dic(Y;18)(p11;p11),inv(9)(p11q13)
Tezzon (1998) [23] 46,XY,18p−
Awaad (1998) [19] 46,XY,del(18)(p11.1)
Klein (1999) [21]

Klein (1999) [21] 45,XX,−18,−21,+der(18q21q)t(18;21)m
Klein (1999) [21] 18p deletion
Nasir (2006) [22] Complete deletion of 18p; unbalanced t
Postma (2009) 45,XX,−18,−21,+der(18)t(18;21)(p11;q1

a In order of publication.
) T1-weighted. (B) T2-weighted.

age disequilibrium for these markers has not been found in other
patients from northern Germany with focal dystonia either [15].

DYT15 is a gene locus of inherited myoclonus dystonia (IMD),
which is a late-onset, autosomal dominant, non-progressive form
of myoclonus, often seen in combination with dystonia [16,17].
DYT15 has been mapped to 18p11 between the markers D18S1132
(18p11.31) and D18S843 (18p11.22) in a large Canadian family with
IMD [9]. Recently this region has been reduced to 3.18Mb [18]. All
known or predicted genes within this region were sequenced. No
mutations in these genes could be identified, despite the existence
of several candidate genes with potential roles within the CNS [18].

The presence of dystonia in seven patients with the 18p− syn-
drome, including the patient presented here, can be considered
as additional evidence for the presence of one or more dystonia
gene(s) on chromosome 18p (Table 1) [19–23].

Table 1 shows that the phenotype of dystonia in patients with
the 18p− syndrome is heterogenic. This variability is different from
the well-defined complex of symptoms in patients with a probable
mutation in DYT7 or DYT15. It is therefore possible that the dysto-
nia in 18p− patients results from different causes, like the combined
loss of DYT7 and DYT15, or from the loss of another gene closer to the
centromere, possibly explaining the heterogenic clinical picture.
Genetic evaluation in our patient revealed a breakpoint in 18p11.21
(Fig. 2), just above the centromere, which resembles all other pub-
lished cases. Fig. 2 also shows an overlap in the mapped regions
of DYT7 and DYT15 on 18p. Theoretically, this overlap region could
contain a common gene related to dystonia, but this is not obliga-
tory, because other regions of DYT7 and DYT15 may be causative as
well.
A remaining question is why not every patient with the 18p−
syndrome has dystonia? Reduced penetrance of the involved
gene(s) may be the main reason, as has been suggested for muta-
tions in DYT7 and in cases of IMD [12,17]. It is not likely that the
presence of dystonia in a patient with the 18p− syndrome is related

Onset Distribution

? Focal
? Generalized

15 yrs Segmental

at. 12 yrs Segmental
17 yrs Segmental

ranslocation between chrom. 14 and 18 Adolescent Segmental
1) 30 yrs Generalized
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Fig. 2. Chromosome 18.

o the extent of the deletion, since a breakpoint close to the cen-
romere has also been found in patients without dystonia [2].

Another interesting finding in our patient was the multiple
nspecific foci of increased signal in the white matter on MRI. White
atter changes on MRI have been observed in three other patients
ith 18p and dystonia as well [19,21]. One could speculate that

he dystonia is related to white matter changes in the 18p deletion
yndrome, however white matter changes are neither commonly
ound in the 18p− syndrome without dystonia [24], nor in idio-
athic dystonia (ID) [25]. Publications of new patients with the
8p− syndrome and dystonia may provide further insight in this
ssue.

Although our patient showed distinct dysmorphic features, the
ppearance of an adult patient with a deletion of the short arm of
hromosome 18 can also be nearly normal [26]. Karyotyping for 18p
s therefore recommended in every patient presenting with dysto-
ia, especially if the dystonia is accompanied by mental retardation
nd dysmorphic features.
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Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.clineuro.2009.07.013.
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