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Focal lesions of the midbrain may cause parkinsonism, dystonia,
and limb tremor.1,2

We describe clinical, neurophysiological and imaging features
of a patient who developed hemidystonia and irregular rest, pos-
tural and kinetic upper limb tremor after a midbrain stroke, ini-
tially misdiagnosed as “Holmes tremor” (HT).

InMarch 2009, a 40-year-old man presented an abrupt onset of left
hemiparesis, left-sided miosis and eyelid ptosis, caused by a right para-
median midbrain infarct. Hemiparesis improved gradually over the
next weeks. Five months later, he gradually developed severe impair-
ment of finger dexterity during repetitive movements and prominent
irregular postural and kinetic tremor of the left upper limb (inconstantly
occurring also at rest), without any cogwheel rigidity or shuffling gait.

Brain magnetic resonance imaging (MRI) exhibited a right
dorsal paramedian midbrain ischemic lesion, including the red
nucleus. Dopamine transporter imaging revealed a complete loss
of substantia nigra terminals on the right striatum (Fig. 1).
Diffusion-weighted MRI 3 T confirmed the disrupted micro-
structural integrity within the midbrain lesion, evidenced by
lower fractional anisotropy and higher mean diffusivity.

Within 1 year, treatment with levodopa was started yielding
an excellent response, as tremor and impaired finger dexterity
completely recovered. After a few weeks, he developed end-of-
dose left-sided tonic postural hemidystonia that greatly improved
after associating rotigotine (up to 10 mg/day) and entacapone.

To investigate the clinical and neurophysiological pattern of
response to levodopa, we performed a suprathreshold levodopa
challenge by administering 100 mg immediate-release plus 100 mg
sustained-release formulation of levodopa after 12-hour overnight
withdrawal. The test was recorded in a movement analysis labora-
tory with an optoelectronic system (SmartD,Bts). An upper limbs
surface PolyEMG and a total body kinematic study according to
LAMB protocol3 was carried out in a timeline from T0 to T5 (T1,
45-minutes; T2, 90-minutes; T3, 120-minutes; T4, 150-minutes;
T5, 240-minutes), aiming to disentangle OFF-related features

(T0-T5) from peak-dose ON signs (T2-T3) and biphasic motor
features at early-ON (T1) and at end-of-dose (T4) periods.

In the OFF-state (T0 and T5), the main features were left-sided
upper limb dystonic posturing with right-hand mirroring (without
tremor) and some ankle and toes dystonia during gait. Forty-five
minutes after levodopa (T1), a mild left upper limb rest and postural
tremor (not re-emergent) was observed. After 150 minutes (T4) a
rest (3.7 Hz) and postural (4.2 Hz) tremor was recorded at wrist
and fingers along with a kinetic tremor during finger-to-nose task
associated with dystonic posturing, reflecting an end-of-dose phe-
nomenon. No tremor was recorded in the full-ON state between
50 and 150 minutes as well as in the full-OFF state, which started
after 180 minutes (Video 1). Impaired dexterity during finger-
tapping task improved mainly between 90 and 120-minutes and
showed no substantial difference between T5 and T4 (Fig. 1).

Clinical and neurophysiological data suggest a diphasic pattern
of an unusual combination of rest, postural and action left upper
limb tremor associated with dystonic postures (ie, dystonic
tremor) and coexistent features of parkinsonism.

A 4-Hz pseudo-rhythmic pattern of involuntarymovements has been
described with cerebello-rubro-thalamic pathway lesions, while the
coexistence of tremor at rest is usually described as HT.4 Levodopa-
responsive tremor with features resembling HT has been reported.5 The
present report suggests thatwhenever such a “HT-like” tremor is respon-
sive to levodopa, it is unlikely due to a rubral lesion, while it more likely
reflects a dystonic tremor due to severe dopaminergic denervation. No
cerebellar sign was observed and HT worsens from posture to kinetic,
which is not the case here. We speculate that a dramatic acute dopami-
nergic deafferentation was the main cause of the hemidystonia (prevalent
segmental facial and upper limb dystonia), whose pattern (tonic vs. phasic
tremor-like) may vary according to the long- and short-duration
response to levodopa.When these patients are treatedwith levodopa, the
appearance of dystonic tremor only in periods of subtherapeutic levodopa
effect (just prior to the full ON and OFF states) should be considered a
diphasic dystonic tremor andmanaged accordingly.
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FIG. 1. T1weighted brain MRI shows a hypointense lesion in right dorsal paramedian midbrain region (arrows; coronal view in A; axial view
in B). 123Iodine-FP-CIT SPECT shows complete loss of uptake on the right striatum of the index case (C) and a normal uptake in an
age-matched healthy subject (D). Trapezius, deltoid, biceps and triceps brachii, extensor carp radialis (ECR)/flexor carpi radialis (FCR),
extensor digitorum comunis (EDC)/flexor digitorum superficialis (FDS). Rest position: at T4, an irregular 3.7 Hz tremor with synchronous
pattern with co-contraction between EDC/FDS (antagonist) with clear predominance of extensors (E) and 3.7 Hz tremor with predominant
alternating pattern between antagonist muscles (ERC/FRC) has been recorded (F). Finger-to-finger position: at T4, an 4.2 Hz irregular
tremor with synchronous pattern of co-contraction between EDC and FDS with mild predominance of extensors (G) and 4.2 Hz regular
tremor with predominant alternating pattern between wrist antagonist muscles (ERC and FCR) (H). Kinematic data (frequency and
amplitude) at different time points, during the finger tapping task performed with the left hand, best performance recorded from T2 to T3
along with an overall similar performance at T0, T4 and T5 (I). Legenda: red color: extensors muscles; blu color: flexors muscles.
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Video 1. Segment 1. T0 (OFF state, after 12-hours overnight withdrawal of levodopa): severe impairment of finger dexterity during left-hand
finger-tapping task with mild right-hand mirror movements, reflecting dystonia and parkinsonism; left upper limb and left toes dystonic
posturing on walking (no shuffling gait); no rest, postural (the arms outstretching posture without re-emergent tremor) and kinetic tremor;
no cerebellar sign during finger-to-nose task. Segment 2. T1 (45 minutes after 100 mg immediate-release plus 100 mg sustained-release
formulation of levodopa): left upper limb rest and postural tremor (during contralateral task) associated with mild dystonic posturing.
Segment 3. T2 (full-ON state, after 90 minutes): right/left-hand finger-tapping task well performed. After 120 minutes (T3), the patient was
still in the full-ON state with similar clinical features (video not shown). Segment 4. T4 (after 150 minutes): note the rest, postural (during
contralateral task) and kinetic tremor associated with mild left-hand posturing. Segment 5. T5 (OFF state, 240 minutes): similarly to T0,
note the coexistence of dystonia and parkinsonism during left-hand finger-tapping task with clear right-hand mirroring, without significant
tremor.
Video content can be viewed at https://onlinelibrary.wiley.com/doi/10.1002/mdc3.13255
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