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A Case of Chorea with Slow Saccades
Caused by NKX2-1 Mutation
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Co-occurrence of chorca and slow saccades 1s highly suggestive
of Huntington’s discasc and has only very rarely been reported n
paticnts with other conditions, such as spinoccrebellar ataxia type
2 (SCA2)' and ncuroacanthocytosss.” Hctcrozygous  loss-
of funcuon mutations in NKX2-1 ({ormerly called TITFE-1), a
gene cncoding a homcodomain-containing transcription factor
that plays a critical role during cibryogencsis of brain, thyroid,
and lungs, causc childhood-onsct, non-progressive or slighely
progressive chorca in wolation or in variable association with
other ncurological problemns such as dystonia, myoclonus,
tremor, ataxia, hypotonia, and motor developmental delay.? In
addition, paticnts with NKX2-1 mutations can have hypothy-
roidism and pulmonary disorders, such as nconatal respiratory
distress, asthina, and intersutial lung discasc. Involvement of all
three systems (“brain-lung-thyroid syndromc™) has been reported
in 30% to 50% of NKX2-1 mutation carriers. Recent literature
has not described slow saccades as a typical feature of the ncuro-
logical phenotype of NKX2-1-rclated disorder. Here, we
describe a casc of NKX2-1-rclated disorder showing a combina-
tion of chorca and slow saccadcs.

Qur paticnt, a 24-ycar-old female, had bothersome mvol-
untary movements for as long as she could remember. Her
carly motor and spccch milestones had been shightly delayed.
In the past, her thyroid stimulating hormonc level had been
mildly clevated with subsequent spontancous normalization.
Shc had mild asthma for which she used a formotcroi/
budcsonide inhaler. Pulmonary function testing at the age of
24 ycars showed a pattern of obstructive airway discase, con-
sistent with asthma. She also took trazodonc 50 mg at mght
for insommnia. Family history was ncgative for ncurological,
thyroid, or pulmonary disorders. Clinical exam showed gener-
alized chorea and occasional myoclonic jerks (Videos 1 and 2).
There was mild slowing of horizontal saccades (Vidco 3).
Vertical saccades seemed slightly slow (Video 3). Imitiation

and accuracy of horizontal and vertical saccades looked
normal. Honzontal pursuit was normal (Vidco 3) and vertical
pursuit was slightly inpaired (Vidco 3). There was no gaze
restriction. There was no nystagmus during sustained cccentric
gazc (Vidco 3). There were no squarc wave jerks during fixa-
tion. The visually enhanced vestibulo-ocular reflex was not-
mal. Tandem gait was mildly impaired, but there were no
other ncurological abnormalitics. Brain magnctic resonance
imaging was unrcmarkable. Analysis of the HTT gene showed
no rcpcat cxpansions. Sanger scquencing of the coding and
flanking intronic rcgions of NKX2-1 rcvealed a heterozygous
mutation  (GRCh38:cht14-36517850-G-A; NM_001079668.2:
c.634C>T) lcading to a truncation inside thc homcodomain
(p.GIn212*). The samc mutation has previously been teported
in a paticnt with chorca® Multiplex ligation-dependent probe
amplification showed no dcletions or duplications in NKX2-1.
Scgregation analysis in the parents of our patient indicated that
the mutation was de novo. The pauent’s chorca responded
poorly to trcatment with tetrabenazine, napride, levodopa, and
mecthylphenidate.

We used a vidco-oculography (VOG) system with a samn-
pling ratc of 200 Hz (Mctrovision, Pecrenchics, France) to
determine mean peak velocity, latency (time interval between
target displacement and saccade initiation) and gain (saccadc
amplitude divided by target displacement amplitude) of
the patient’s visually guided reflexive horizontal and vertical
saccades. We performed the same VOG measurements in
10 hcalthy young controls (incan agc + standard dcwviation,
27 £ 1.6 ycars; range, 25-30 ycars; 5 fcinales) to cstablish
normal limits. This confirined that the patient’s horizontal
saccades were abnormally slow (Table 1). The mecan peak
velocities of vertical saccades, despite our clinical impression
of slight slowing, were still within normal limits (Table 1).
Latency of the paucnt’s horizontal (197.8 + 12.4 ms; normal
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Video 1. The patient has generalized chorea and occasional myoclonic jerks.
Video content can be viewed at https://onlinelibrary.wiley.com/doi/10.1002/mdc3.14013

Video 2. Gait is choreatic, but otherwise normal.

Video content can be viewed at https://onlinelibrary.wiley.com/doi/10.1002/mdc3.14013

range, 187.6-293.6 ms) and vertical (253.3 £ 55.3 ms; normal
range, 179.6-279.2ms) saccades and gamm  of horizontal
(0.89 £ 0.17; normal range, 0.74-1.1) and verncal (0.88 £ 0.32;
normal range, 0.75-1.27) saccades were normal.

The truc prevalence of slow saccades in NKX2-1-rclated
disorder is currently unclear. Intnguingly, slow saccades were
rcported 1n no less than 20 of 36 ncurologically affccted mem-
bers of onc of the four families (family “US17) in which
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NKX2-1 mutations were first identificd in 2002.%° By contrast,
in the mote than 100 subscquent ncurological casc descriptions
of NKX2-1-rclated disorder, only onc patient, to our knowl-
cdge, was mentioned to have slow saccadcs,® suggesting that
saccadic slowing may in fact be only an cxceptional finding in
paticnts with NKX2-1 mutations. Alternatively, slow saccades
in this disorder mught be under-recognized or under-reported
in the recent litcraturc. Qur case rcport highlights that
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Horizontal saccades

Video 3. Eye movements. Segment 1: Horizontal saccades are slow. Segment 2: Vertical saccades seem slightly slow. Segment 3:
Horizontal pursuit is normal. Segment 4: Vertical pursuit is slightly impaired. Segment 5: There is no nystagmus during sustained gaze to
the right. Segment 6: There is no nystagmus during sustained gaze to the left.

Video content can be viewed at https://onlinelibrary wil ey.com/doi/10.1002/mdc3.14013

TABLE 1  Video-oculogiaphic meastirement of mean peak velocities of
horizontal and vertical saccades of the patient with NKX2-1-ielated

disorder compared with healthy young contiols

Saccadic
movement

Pasient (*/s)

Normal
limits (*/s)

Horzontal (10%),
center to right

Horizontal (10%),
right to center

Horizontal (10%),
center to left

Horizontal (10%), left
to center

Vertical (10%), up
from ccnter

Vertical (10%), up to
center

Vertical (10%), down
from center

Vertical (10%), down
to center

195.6 &+ 39.7

199.7 + 46.8

213.0 £ 39.6

201.2 £ 342

194.6 + 32.4

185.6 & 40.2

216.8 + 32.4

230.8 £+ 34.8

235.9-358.7

237.2-346.8

247.8-345.0

249.5-348.3

151.8-269.4

166.2-274.2

174.5-296.9

166.2-274.2

Note: Sacaades were clicited by 10° displacement of the fixation tager from
ccnter to periphery, and back from paiphcty to center. Patcnt valucs denote
mcan pcak vcloaty + saendard deviadon (SD). Vagent age at the time of
video-ocnlography (VOG) was 25 ycars. Nommal limis were defined  as
mcan + 2 $1) of the valucs obmined in 10 healthy young controls.

NKXZ2-1-rclated disorder should be included in the limited list
of conditions that can causc a combination of chorca and slow

saccadcs.
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