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Ataxia telangiectasia (A-T) is a multisystemic early-onset disorder
caused by biallelic mutations in the ATM gene [1]. The A-T phenotype
consists of ataxia, hyperkinesias, oculomotor apraxia, polyneuropathy,
intellectual disability, immunodeficiency, pulmonary symptoms and
marked risk for malignancy. Classic A-T is progressive, leading to re-
duced life expectancy with loss of ambulation by age 10 [1]. A milder
phenotype with slower rate of progression is called variant ataxia tel-
angiectasia (VA-T). Sometimes vA-T mimics primary generalized dys-
tonia with ataxia being absent and with normal neuroimaging and
immunoglobulin (Ig) levels. However, elevated a-fetoprotein (AFP)
occurs in both classical A-T and vA-T [2,3]. We report a case of VA-T
with two novel observations [1]: a severe generalized dystonia pre-
sentation, and [2] a novel sensory trick (“duck walk”) to alleviate
walking-associated camptocormia.

This 41-year-old Lithuanian woman, born to non-consanguineous
parents, was affected by a complex movement disorder starting at age
1.5 years. The patient obtained a university degree in education but
worked as a librarian from age 28 to 32 retiring due to debilitating
dystonia. Despite previous extensive work up at different centers no
diagnosis was reached. Two maternal aunts were affected by solid tu-
mors (breast and gastric cancer) and a paternal uncle died of leukemia.
At onset her gait was described as unsteady and the patient was prone
to falls. At age 16y the patient presented with craniocervical dystonia
and dysarthria; dystonia progressed, becoming generalized. Prior
testing for TOR1IA, THAP1, TH, and GCH1, and Huntington's disease
was negative; Wilson's disease was also ruled out. The patient was ex-
amined at our center at age 35 and went through neuroimaging, la-
boratory and genetic analyses as well as neurophysiological tests. Oral
and written consent was obtained for this report. The patient never
underwent spinal surgery. Upon examination the patient displayed
disabling camptocormia that resolved when the patient lay down or
leaned against a wall. She squatted as a sensory trick to reduce the
camptocormia magnified during ambulation (“duck walk”; Video).
Movements also induced or exacerbated blepharospasm, leg posturing,
and retrocollis. There were no telangiectasias or obvious signs of ataxia
or oculomotor abnormalities, but broad-base gait during childhood was
documented in her medical records. There was no evidence of either
recurrent infections or pulmonary symptoms. EMG displayed neuro-
genic abnormalities but MRI of the spinal cord was normal. Laboratory
analyses revealed elevated AFP (75 pg/l, normal value < 8) but
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normal Ig levels and normal karyotype. Sequencing and multiplex li-
gation-dependent probe amplification of SETX was normal ruling out
ataxia with oculomotor apraxia type 2 (AOA2). Western blotting of a
lysate of a lymphoblastoid cell line (LCL) made from the patient's blood
demonstrated a very low level of ATM with low-level ATM kinase ac-
tivity (Fig. 1). Previously described mutations ¢.3214G > T;
p-Glul072Ter and ¢.8147T > C; p.Val2716Ala in ATM were then
identified [2,5] in her DNA. Together, the presence of these two ATM
mutations and low level ATM kinase signaling confirmed the diagnosis
of VA-T.

Supplementary video related to this article can be found at https://
doi.org/10.1016/j.parkreldis.2018.12.017.

Several unsuccessful pharmacological attempts to treat her dystonia
were made over the years. Treatment with DBS was proposed but the
patient declined due to the poor outcome reported for a patient with
dystonia associated with vA-T [4].

1. Discussion

This is a challenging presentation although elevated AFP and the
EMG abnormalities were important diagnostic clues for vA-T. AFP is a
useful biomarker for A-T regardless of presentation and should be part
of the diagnostic work-up for early-onset dystonia. However, while
elevated AFP is found in up to 95% of patients with A-T it is also ele-
vated in AOA2 and ataxia with oculomotor apraxia type 4 (AOA4) but
to lower levels than in A-T [1,6]. Absence of both telangiectasias and
obvious ataxia make the present case even more challenging. Residual
ATM kinase activity, as demonstrated in the LCL for this case, corre-
lated with a milder phenotype in vA-T [7]; in addition, all patients with
VvA-T had normal Ig levels in contrast to the hypoimmunoglobulinemia
commonly found among patients with classic A-T [2]. Other than ataxia
and dystonia, variable degrees of chorea and myoclonus have been
reported in genetically proven A-T [7,8]. ATM is part of the pathway
required for the damage response to double DNA strand breaks. Of note,
mutations in other genes involved in DNA repair (APTX, SETX, and
PNKP) and causing other neurodegenerative ataxia disorders with
oculomotor apraxia (AOA1, AOA2 and AOA4) do not pose an increased
risk for malignancy. Despite the milder motor and neuromuscular fea-
tures, the risk for malignancy is still increased even though the age of
occurrence of this complication is also later than in classical A-T [2].
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Fig. 1. Western blots showing retention of some ATM kinase activity in the patient's lymphoblastoid cell line (LCL) (lane 6) and normal LCL (lane 2) unlike a classical
A-T LCL (lane 4), as shown by phosphorylation of different targets (panels D, F, H and J). Activation (+) of ATM kinase was by exposure of cells to 2Gy gamma rays.

Striking in this case is the predominant camptocormia and the sensory
trick used to alleviate it. Camptocormia affects 3-18% of patients with
Parkinson's disease (PD) [9] but the prevalence of camptocormia
among patients with A-T is unknown. In PD, advanced age, more severe
disease and previous spine surgery have been reported as risk factors for
the development of camptocormia [9,10]. Sensory tricks for campto-
cormia associated with PD include wearing a low-slung backpack and
supporting oneself by pushing hands against the thighs. Leaning against
a wall to stand erect may also be considered a sensory trick [9]. Despite
the remarkable variability in disease severity, the neuropathological
features for A-T are similar regardless of presentation [11].
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