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Holmes’ tremor as a delayed complication of thalamic stroke
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a b s t r a c t

Movement disorders are not commonly associated with stroke. Accordingly, thalamic strokes have rarely
been associated with tremor, pseudo-athetosis and dystonic postures. We present a 75-year-old man
who developed a disabling tremor 1 year after a posterolateral thalamic stroke. This tremor had low fre-
quency (3–4 Hz), did not disappear on focus and was exacerbated by maintaining a static posture and on
target pursuit, which made it very difficult to perform basic functions. MRI demonstrated an old ischemic
lesion at the left posterolateral thalamus. Treatment with levodopa led to symptom control. Lesions in
the midbrain, cerebellum and thalamus may cause Holmes’ tremor. Delayed onset of symptoms is usually
seen, sometimes appearing 2 years after the original injury. This may be due to maturation of a complex
neuronal network, leading to slow dopaminergic denervation. Further studies are needed to improve our
understanding of this unique disconnection syndrome.

� 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Movement disorders are uncommon manifestations of stroke
[1]. Among these, thalamic strokes have rarely been associated
with tremor, pseudo-athetosis and dystonic postures [2]. Thalamic
tremor has a low frequency (3–5 Hertz) and high amplitude, man-
ifests at rest but with severe worsening on posture and, especially,
when reaching a target [2,3]. Thalamic tremor is now classified
within the spectrum of Holmes’ tremor (HT), which also comprises
lesions in the midbrain and cerebellum causing similar symptoms
[3]. Symptoms may develop up to 2 years after such lesions.
We present a patient with this tremor appearing 1 year after a
posterolateral thalamic stroke.

2. Case report

A 75-year-old hypertensive man came to our office with a
2 year history of a resting tremor in his right hand. On neurological
examination, this tremor was irregular and coarse, had low fre-
quency (3 Hz) and was exacerbated by maintaining a static posture
and during movement. This kinetic tremor made it very difficult to
perform basic functions. Examination also showed a slight
bradykinesia and rigidity on his right arm. Tendon reflexes were
symmetrically brisk. Strength was preserved, but there was
decreased sensation to tactile stimuli on the right.

Past medical history revealed two previous strokes, without any
explicit neurological disability. Three years earlier, he had a mod-
erate hemiparesis and hemianesthesia on his right side, both of
which abated, slowly giving place to the tremor. A thalamic lacunar
stroke was diagnosed at the time and he was started on aspirin.

Brain MRI demonstrated small old lacunar strokes bilaterally,
but on the left posterolateral thalamus there was a large ischemic
lesion (Fig. 1). This lesion was associated with moderate brain atro-
phy and slightly enlarged left lateral ventricle. He was diagnosed
and started on levodopa 1,000 mg/day, with minor improvement
of his symptoms.

3. Discussion

Thalamic stroke usually causes sensory dysfunction, such as
hemianesthesia, severe pain (Dejerine–Roussy syndrome), sensory
ataxia and cognitive alterations, including transcortical aphasia [4].
However, these manifestations vary widely depending which tha-
lamic nucleus is affected [4]. Rarely, a Holmes-like tremor can
occur years after vascular lesions of thalamus [1,2].

HT is a unique form of symptomatic tremor, resulting from
lesions of the central nervous system [3]. Characteristically it has
three components: rest, postural and intentional. Frequency is
usually less than 4.5 Hz and amplitude markedly widens in
goal-directed action. HT formerly received many names
(rubral, midbrain or thalamic, or cerebellar outflow tremor),
depending on the affected region that resulted in its presentation.
However, except for some patients with thalamic lesions who can
also present with dystonic or choreoathetoid features [5], the phe-
nomenology does not differ significantly [3]. Therefore, the term
HT is now applied.

Although most authors believe pathophysiology of thalamic
tremor lies in the interruption of cerebellum-rubro-thalamic
fibers to the ventral posterolateral thalamic nucleus [6], lesions
that spare this nucleus have been associated with tremor [2].
Interruption of this pathway before arrival at the ventral interme-
diate (Vim) nucleus in the thalamus can result in postural and
action tremor [7]. Interestingly, Vim thalamotomy has been used
successfully to treat HT triggered by midbrain injury, suggesting
thalamic participation on generation of oscillatory discharges in
HT outside the thalamus [8]. Also of interest, dopaminergic den-
ervation has been demonstrated in functional studies in midbrain
injuries leading to HT [9]. Nigrostriatal dysfunction in thalamic
tremor can only be speculated, but response to dopaminergic
agents support this hypothesis. Delayed onset and variability of
anatomic location [3], suggest that rather than a single lesion site,
mechanism of tremor initiation involves maturation of a complex
neuronal network much like those seen in some epileptic
disorders.

Treatment of thalamic tremor is the same as other types of HT
and relies mainly on dopaminergic agents. Other drugs such as
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propranolol, clonazepam and levetiracetam, among others,
have also been used, which reflects our lack of consensus
about its pathophysiology. HT is usually refractory to medical
treatment, sometimes responding only to functional neurosurgery
[6].

Thalamic lesions disrupt a range of complex synaptic networks,
which may evolve to functional disability years after the original
injury. HT is an example of this ‘‘tremorigenic” network that may
be quite unresponsive to treatment. Further studies are needed
to improve our understanding and management of this unique dis-
connection syndrome.
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Fig. 1. Axial (A) T2-weighted and (B) T1-weighted MRI showing an old ischemic lesion in the posterolateral thalamus (arrow). (C) Sagittal T1-weighted MRI demonstrating
the same lesion (arrow) and an enlarged lateral ventricle.
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Hydrocephalus has varied presentations in patients with a history of spinal dysraphism. This is a unique
case of post-subarachnoid hemorrhage hydrocephalus presenting as cauda equina syndrome. We report
on a 32-year-old woman with remotely repaired spinal defect who experienced subarachnoid hemor-
rhage and underwent anterior communicating artery aneurysm clipping. Post-operatively, she developed
urinary and fecal incontinence as the sole presenting symptom of communicating post-hemorrhagic
hydrocephalus. New neurological deficits in this population can also be attributed to recurrent cord teth-
ering or syrinx, both of which were demonstrated on her lumbar spine MRI, but her incontinence resolved
with external ventricular drain placement and cerebrospinal fluid diversion. There are few case reports of
patients with closed neural tube defects and hydrocephalus and none in the adult population to our
knowledge. Neurological change in patients with any history of spinal dysraphism may reflect altered
cerebrospinal fluid dynamics affecting either end of the neuraxis.

� 2015 Elsevier Ltd. All rights reserved.

⇑ Corresponding author. Tel.: +1 410 502 5767; fax: +1 443 287 0683.
E-mail address: jhuang24@jhmi.edu (J. Huang).

Case Reports / Journal of Clinical Neuroscience 26 (2016) 159–161 159

http://refhub.elsevier.com/S0967-5868(15)00524-X/h0005
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0005
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0010
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0010
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0015
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0015
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0020
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0020
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0025
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0025
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0030
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0030
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0030
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0035
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0035
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0040
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0040
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0045
http://refhub.elsevier.com/S0967-5868(15)00524-X/h0045
http://dx.doi.org/10.1016/j.jocn.2015.08.033
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jocn.2015.08.033&domain=pdf
mailto:qw9406@gmail.com

	Holmes&rsquo; tremor as a delayed complication of thalamic stroke
	1 Introduction
	2 Case report
	3 Discussion
	Conflicts of Interest/Disclosures
	References


