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Introduction
Orthostatic tremor (OT) is a rare tremor disorder characterized by a 

high frequency tremor of  the legs which is activated on standing, absent 
while sitting or lying down, and improved by walking or leaning.1 OT may 
be categorized based on associated neurological features. Primary (idio-
pathic) OT is typically observed in isolation, whereas OT plus may also 
occur in association with other movement disorders such as Parkinson’s 
disease (PD).2 OT is usually symmetrical and is subdivided into fast OT 
(13–18 Hz) and slow OT (<12 Hz).3 Although slow OT is often reported 
in PD, there are few reports of  fast OT in association with PD. This report 
describes a case of  fast OT in a patient with PD and provides a compre-
hensive review of  similar cases reported in the literature.

Case report
A 72-year-old lady presented to our movement disorders clinic with a 

2-year history of  unsteadiness on standing. She had significant instability 
while standing and felt the need to lean against surfaces while standing.  

She reported cautiousness while walking but denied any falls. There were no 
other complaints or any significant medical history. On examination (Video 1, 
Segment 1) she had mild hypomimia, a rest tremor of  the right upper limb, 
very minimal postural tremor of  the right upper limb, and asymmetrical bra-
dykinesia (right>left) and rigidity (right>left). There was no rest or postural 
tremor of  the lower limbs. Upon standing, she had a broad base and a signifi-
cantly asymmetric tremor of  the lower limbs (right>left) which subsided 
upon walking. She walked with a cautious gait and had reduced arm swing 
bilaterally. Auscultation over the gastrocnemius muscle while the patient was 
standing revealed a sound akin to a helicopter, that is, the “helicopter sign,” 
which was suggestive of  OT. Her Unified Parkinson’s disease rating scale 
(UPDRS)-III, OFF state score was 21. The rest of  her neurological examina-
tion was normal. MRI brain revealed periventricular ischemic changes. 
Surface electromyogram (EMG) recording from bilateral quadriceps, ham-
strings, gastrocnemius, and tibialis anterior revealed a 15–16 Hz tremor with 
a burst duration of  25 ms, which was present on standing and absent while at 
rest and while walking (Video 1, Segment 2). There was no tremor of  the legs 
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Abstract
Background: Orthostatic tremor (OT) is a rare symmetric tremor disorder occasionally observed in association with other movement disorders.

Case report: We report the presence of  a fast OT in a case of  Parkinson’s disease (PD), and provide a comprehensive review of  the literature.

Discussion: A fast OT presenting as unsteadiness may be a presenting symptom of  PD. This symptom may be nonresponsive to levodopa, and benzodiazepines 

should be prescribed to adequately control the OT and reduce disability.
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while sitting. These features were consistent with a fast OT. We also 
observed a mild asymmetry in the amplitude of  the EMG bursts, with 
increased amplitude of  the tremor bursts in the right leg which corre-
sponded with the clinical observation of  asymmetry (Figure 1). Surface 
EMG recordings from the right wrist extensor and flexor muscles while  
the arm was at rest revealed a 5 Hz co-contraction tremor (Figure 2).  
Upon administering levodopa–carbidopa (100–25 mg), although her 

parkinsonian symptoms improved, that is, UPDRS-III score reduced to 10, 
there was no change in the OT, either clinically or on electrophysiology.

Based on the clinical findings, we arrived at a diagnosis of  a fast OT 
in PD and prescribed a combination of  levodopa–carbidopa for the 
parkinsonian symptoms and clonazepam for the OT. At a 3-month fol-
low-up, the patient reported significant improvement in the OT and 
reduction in the parkinsonian symptoms.

Segment 1: Video demonstrating key clinical features and electrophysiological evaluation of  the tremor. A rest tremor of  the right upper limb, and 
no rest tremor of  left upper limb or either lower limb. There is a mild postural tremor of  right upper limb. The patient has asymmetrical bradykinesia, with the right 
affected more than the left. Upon standing, the patient stands with a broad base and develops a asymmetric tremor of  the lower limbs (right>left). The tremor is not 
evident upon walking and she walks cautiously with reduction in bilateral arm swing.

Segment 2:  Surface EMG Recording from Bilateral Quadriceps, Hamstrings, Gastrocnemius, and Tibialis Anterior while the Patient Was 
Standing Revealed a 15–16 Hz Tremor. An increase in amplitude can be observed with cognitive activation.

http://www.tremorjournal.org
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Figure 1.  Surface EMG recording from lower limbs while the patient was standing. Recordings from Bilateral Quadriceps, Hamstrings, Gastrocnemius, 
and Tibialis Anterior revealed a 15–16 Hz Tremor with a Burst Duration of  about 25 ms.

Figure 2.  Surface EMG Recording of  Right Wrist Extensors and Flexors while the Arm Was at Rest Revealed a 5 Hz Tremor. The 15–16 Hz 
recording obtained from the gastrocnemius and tibialis anterior establishes the presence of  two different types of  tremors.

http://www.tremorjournal.org
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Discussion
OT, although predominantly observed in isolation, may often 

coexist with other movement disorders, of  which PD is the most 
prevalent. The pathogenesis of  OT is uncertain, and theories includ-
ing a central oscillatory network, altered cerebello–thalamo–cortical 
network, neurodegeneration, and a dopaminergic deficit have been 
suggested in the genesis of  an OT.4 Based on the concept of  dopami-
nergic deficit in OT, it may be subtyped into type A: primary OT 
without evidence of  dopaminergic deficit; type B: primary OT with 
evidence of  dopaminergic deficit but without parkinsonism; and 
type C: OT associated with PD.5 Slow OT, which is responsive to 
dopaminergic medication, is more commonly reported in PD, 
whereas fast OT may not respond to dopaminergic medication and 
is rarely reported.

To the best of  our knowledge, 20 cases of  EMG-proven fast OT in 
PD have been previously reported (Table 1).2,6–11 The largest series was 
reported by Hassan et al., wherein from a large cohort of  184 patients 
with OT, 3.2% (six cases) were found to have a fast OT along with PD. 
In a vast majority of  cases, the onset of  OT preceded PD by several 
years 2,6,7,9,10 and, similar to our case, may be the presenting symptom in 
a case of  PD.9 In a few cases, OT may develop after the onset of  PD.2,8 
Considering the proposed role of  dopaminergic deficit in OT, it is plau-
sible to expect a beneficial role of  levodopa especially in cases where 
PD preceded the onset of  OT. However, the literature review failed 
to provide convincing results pertaining to the response of  fast OT 
to levodopa, with significant variability in the documented response 
(Table 1). No correlations were observed between the chronology of  

onset of  symptoms, that is, OT preceding PD or vice versa, and levodopa 
 responsiveness of  the OT. Of  the six cases wherein PD preceded OT, a 
partial-to-good response to clonazepam was reported with no clear 
description about the response of  OT to levodopa.

OT is typically symmetric in nature, and in the present case we 
observed a mild asymmetry of  the OT which concurred with the asym-
metry of  the parkinsonism. It is plausible that the observed asymmetry 
in OT is secondary to the asymmetric dopaminergic deficit. However, 
the lack of  improvement of  the OT after a levodopa trial confounds 
this concept. Furthermore, as evidenced clinically and by surface 
EMG, there were two definite types of  tremor observed, that is, the 
parkinsonian 5 Hz rest tremor in the right upper limb and the 15–16 
Hz OT in the right lower limb. This suggests the role of  additional 
mechanisms for pathogenesis of  fast OT in PD. The effect and role of  
weight-bearing on the amplitude of  OT has been previously described,12 
and it is plausible that in addition to the dopaminergic deficit in the 
described case, a slightly imbalanced stance may have also contributed 
to the asymmetricity. In the report by Kang et al.,9 one case of  fast OT 
in association with PD was reported wherein the patient initially pre-
sented with a complaint of  a unilateral leg tremor while standing. 
Upon evaluation the patient was found to have a 16–17 Hz tremor of  
only the left leg and was persisted to be unilateral at a 5-year follow-up. 
The patient was treated with dopamine agonists and had good 
response to medication. Although this case seems similar to the current 
report, the OT in the present study was bilateral and asymmetric which 
 concurred with the asymmetric parkinsonism that was observed. 
It is uncertain from the above report if  the OT was on the same side as 

Table 1.  Reports of  Fast Orthostatic Tremor in Parkinson’s Disease

Article Number of 
Patients

Frequency of 
Tremor (Hz)

Chronology of Symptoms Response of OT to Medication

Wills et al.6 1 14.5 OT preceded PD Good response to levodopa

Apartis et al.7 3 14–18 1 – OT preceded PD Partial response to clonazepam

2 – PD preceded OT

Gerschlager 
et al.2

3 13–18# 3 – OT preceded PD 2 – Good response to levodopa

1 – No response to propranolol (other details unavailable)

Leu-Semenescu 
et al.8

4 13–18 4-PD preceded OT 3 – Good response to clonazepam

1 – Details unavailable

Kang et al.9 1 16–17 OT preceded PD Treated with dopamine agonists and benztropine. Good 
response to medication.

Mestre et al.10 1 13–18* OT preceded PD Poor response of  OT to levodopa

Hassan et al.11 6 12.5–20** Details unavailable Details unavailable**

Present study, 
2019

1 15–16 OT preceded PD Poor response of  OT to levodopa

Good response of  OT to clonazepam

OT, orthostatic tremor; PD, Parkinson’s disease.
#Tremor frequency mentioned for one of  three reported cases.
* Tremor frequency has not been provided for individual subjects. This is the mean frequency of  all subjects in the study (n = 26).
** Details of  individual subjects have not been provided. This is the mean frequency of  all subjects in the study (n = 184).
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the parkinsonian rest tremor. In addition, the OT in our case did not 
respond to levodopa.

In conclusion, a fast-orthostatic tremor presenting as unsteadiness 
may be observed in a case of  PD. OT may either precede or occur sev-
eral years post the onset of  parkinsonian symptoms, and may also be a 
presenting symptom of  PD. This symptom may often be nonresponsive 
to levodopa, and benzodiazepines should be prescribed to adequately 
control the orthostatic tremor and reduce disability.

References
1. Heilman KM. Orthostatic tremor. Arch Neurol 1984;41(8):880–881. doi: 

10.1001/archneur.1984.04050190086020

2. Gerschlager W, Munchau A, Katzenschlager R, et al. Natural history and 

syndromic associations of  orthostatic tremor: A review of  41 patients. Mov Disord 

2004;19(7):788–795. doi: 10.1002/mds.20132

3. Yaltho TC, Ondo WG. Orthostatic tremor: A review of  45 cases. Parkinsonism 

Relat Disord 2014;20(7):723–725. doi: 10.1016/j.parkreldis.2014.03.013

4. Lenka A, Pal PK, Bhatti DE, Louis ED. Pathogenesis of  primary ortho-

static tremor: Current concepts and controversies. Tremor Other Hyperkinet Mov 

2017;7:513. doi: 10.7916/D8W66ZBH

5. Trocello JM, Zanotti-Fregonara P, Roze E, et al. Dopaminergic deficit is not 

the rule in orthostatic tremor. Mov Disord 2008;23(12):1733–1738. doi: 10.1002/

mds.22224

6. Wills AJ, Brusa L, Wang HC, Brown P, Marsden CD. Levodopa may 

improve orthostatic tremor: Case report and trial of  treatment. J Neurol Neurosurg 

Psychiatry 1999;66(5):681–684. doi: 10.1136/jnnp.66.5.681

7. Apartis E, Tison F, Arne P, Jedynak CP, Vidailhet M. Fast orthostatic tremor 

in Parkinson’s disease mimicking primary orthostatic tremor. Mov Disord 2001; 

16(6):1133–1136. doi: 10.1002/mds.1218

8. Leu-Semenescu S, Roze E, Vidailhet M, et al. Myoclonus or  

tremor in orthostatism: An under-recognized cause of  unsteadiness in  

Parkinson’s disease. Mov Disord 2007;22(14):2063–2069. doi: 10.1002/ 

mds.21651

9. Kang SY, Song SK, Kim JS, Sohn YH. Unilateral standing leg tremor as 

the initial manifestation of  Parkinson disease. J Mov Disord 2009;2(1):29–32. doi: 

10.14802/jmd.09007

10. Mestre TA, Lang AE, Ferreira JJ, et al. Associated movement disorders in 

orthostatic tremor. J Neurol Neurosurg Psychiatry 2012;83(7):725–729. doi: 10.1136/

jnnp-2012-302436

11. Hassan A, Ahlskog JE, Matsumoto JY, Milber JM, Bower JH, Wilkinson 

JR. Orthostatic tremor: Clinical, electrophysiologic, and treatment findings in 

184 patients. Neurology 2016;86(5):458–464. doi: 10.1212/WNL.0000000000 

002328

12. Boroojerdi B, Ferbert A, Foltys H, Kosinski CM, Noth J, Schwarz M. 

Evidence for a non-orthostatic origin of  orthostatic tremor. J Neurol Neurosurg 

Psychiatry 1999;66(3):284–288. doi: 10.1136/jnnp.66.3.284

http://www.tremorjournal.org

