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Ataxia telangiectasia (AT) is an autosomal-recessive, multisystem
disease characterized by progressive neurologic decline, oculo-
cutaneous telangiectasias, immunodeficiency, susceptibility to
sinopulmonary infections, autoimmune or other chronic inflam-
matory diseases, radiation sensitivity (x-rays and 7y-rays), and
malignancies."? It is caused by a mutation in the ataxia telang-
iectasia mutated (ATM) gene located on chromosome 11q22-
23.% In typical cases, progressive ataxia starts in the first year of
life, leads to a wheelchair-bound state around the second dec-
ade, and it is variably accompanied by other movement disor-
ders like chorea, dystonia, or myoclonus.1 However, there is
increasing evidence of atypical forms or variants in which the
clinical picture is different, in that it is less severe, with dys-
tonic-predominant symptoms and without the typical clinical of
AT 124

Case Report

A 27-year-old woman (Patient II-2) was referred for a rapid
onset of involuntary head movements starting at the age of
12 years. On examination, she presented with mobile cervical
dystonia with patterned dystonic head movements, risus sardon-
icus-like orofacial dystonia, tremor of the eyelids, and spasmodic
dysphonia with the characteristic of a strangled quality of the
voice. The remainder of her examination was unremarkable
(Video S1). Her dystonic symptoms tended to be accentuated
in stress. The course was without obvious progression or
marked fluctuations, except for a few episodes of action-
induced dystonia of the right leg, which appeared during

normal gait and resolved while running. There were no obvious
psychiatric symptoms. Her family history was unremarkable. In
the past, she was treated for pneumonia, recurrent bronchitis,
pharyngitis, and oligoarthritis with exanthema in the lower
extremities of possible reactive or autoimmune etiology.

Routine blood screening, repeated brain magnetic resonance
imaging, abdominal ultrasonography, panels for systemic and
rheumatic diseases, thyroid hormones, uric acid, ceruloplasmin,
and a peripheral smear for acanthocytes were negative or nor-
mal. Slit lamp examination did not reveal a Kayser-Fleischer
ring. A mild axonal polyneuropathy of unknown origin was
detected. Treatment with sodium valproate, risperidone, levo-
dopa as well as botulinum toxin injections for cervical dystonia
were not helpful. Because a genetic origin was strongly sus-
pected, genetic tests for DYT1, DYT6, DYT11, DYTIS,
DYT23, DYT24, and DYT25 were conducted, and all pro-
duced negative results.

Finally, case-parent trio exome sequencing was performed
using the SureSelect All Exon system (Agilent Technologies,
Santa Clara, CA) for capture of exome-coding DNA and a
HiSeq2500 (lumina Inc., San Diego, CA) for sequence determi-
nation (Table S1). Data analysis using a laboratory-established
bioinformatics pipeline (Helmholtz Center, Munich) revealed 2
rare pathogenic variants in the ATM gene, which were confirmed
by Sanger sequencing (Fig. 1): ¢.5573G>A (p.Trp1858*) and
c.6154G>A (p.Glu2052Lys); whereas ¢.5573G>A (p.Trp1858*)
was a novel nonsense alteration predicted to cause a truncated
protein, ¢.6154G>A (p.Glu2052Lys) was a low-frequency mis-
sense variant (frequency in the Exome Aggregation Consortium
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CASE REPORT

AT WITHOUT ATAXIA AND TELANGIECTASIAS
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FIG. 1. Compound heterozygous ataxia telangiectasia mutated (ATM) mutations in isolated dystonia. Sanger sequencing confirmed that
the patient (Il-2) carried the 2 exome-identified ATM mutations ¢.5573G>A (p.Trp1858*) and c.6154G>A (p.Glu2052Lys), whereas her fam-
ily members were heterozygous carriers for either the c.5573G>A (p.Trp1858*) allele (Father I-1) or the c.6154G>A (p.Glu2052Lys) allele
(mother, I-2; brother, 1I-1). A: This is the family pedigree. Symbols are as follows: circles, females; squares, males; solid, dystonia-
affected; open, healthy. Patient II-2 is indicated by an arrow, and mutational status is shown. Wt indicates wild type. B: Sanger electro-
pherograms demonstrate the ATM mutations in Patient II-2 (altered nucleotides are highlighted with red arrows).

FIG. 2. The patient’s (A) conjunctivas and (B) earlobes are shown with no visible telangiectasias.

data set, 8 of 121,210 alleles) previously associated with AT.> The
nonsense variant was carried by the patient’s unaffected father
(I-1), and the missense variant was carried by the healthy mother
(I-2), indicating a compound heterozygous status in the patient.
A variant of AT with predominant craniocervical dystonia was
diagnosed. Subsequently, an increased level of a-fetoprotein,
which is a laboratory hallmark of the disease, was found (25.8 ng/
mL; normal range, <8.1 ng/mL). Serum protein electrophoresis,
lymphocytes, and immunoglobulins (Igs) with all IgG subclasses
were normal. Interestingly, a detailed inspection of the patient did
not reveal any features of ataxia or telangiectasias on the conjunc-
tivae (Fig. 2A), earlobes (Fig. 2B), skin, or oral cavity. The
patient is now medication-free but is under strict surveillance

regarding any tumor detection.
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Discussion

Typical AT is associated with ataxia and telangiectasias, immun-
odeficiency (mainly lower Ig levels or lymphopenia), frequent
pulmonary infections, increased sensitivity to ionizing radiation,
and an elevated risk of cancer (typically lymphoid tumors in
younger patients).' In contrast, AT variants are characterized by
a generally milder course of the disease, usually with a later
onset. Immunodeficiency and pulmonary manifestations are less
common, and there is a higher risk of malignancy (non-
hematopoetic) in later stages." Contrary to the classic form of
AT, a milder phenotype of the disease is explained by a residual
expression of the ATM gene with low but sufficient AT kinase
activity, which is involved in the DNA repair processes.®
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Unfortunately, ATM kinase activity detection in our patient
was not available.

In the clinical picture of variant forms, various hyperkinesias,
including dystonia-dominant cases (e.g., primary torsion dysto-
nia”® or myoclonus-dystonia®) with a late onset of ataxia, have
been reported.’ Although cases of AT without ataxia or telang-

24,79 .
d, our case is rather

iectasias were previously reporte
unique because of the long-term manifestation as a nonprogres-
sive, isolated segmental dystonia in the absence of features typi-
cal for AT. Moreover, although the ¢.6154G>A mutation has
been reported in patients who had AT with dopa-responsive
cervical dystonia,” the pathogenic variant ¢.5573G>A has not
been reported until now.

Because variant cases of AT without clinical manifestation of’
classical symptoms were previously included under an AT diag-
nosis, the designation of the term ATM syndrome was recently
proposed to cover typical and atypical forms.'” Our case report,
along with others,>”® highlights the necessity to consider
o-fetoprotein testing and a subsequent genetic examination for
AT syndrome in all patients with otherwise unexplained,

young-onset, isolated dystonia.
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Supporting Information

A video accompanying this article is available in the supporting
information here.

Table S1. Whole-exome sequencing statistics for the dysto-
nia case-parent trio

Video S1. A 27-year-old woman with a 15-year history of
involuntary head movements is shown. On examination, there
is a dystonia affecting the cervical and orofacial muscles and the
voice. No ataxia on finger-to-nose testing, repeated hand

movements, or gait is observed.
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