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Re-emergent Tremor (RET) is defined as a tremor of the upper
limbs that appears after a varying latency during a posture. Al-
though RET was first described almost 20 years ago [1], few
studies have investigated the clinical features of RET.

In 1999, Jankovic et al., first described RET in a small sam-
ple of patients affected by Parkinson’s Disease (PD). The au-
thors observed that PD patients with rest tremor may show a
postural tremor starting after a variable delay while maintaining
the upper limbs outstretched [1]. Given that RET and resting
tremor showed similar clinical features,Jankovic et al., hypothe-
sized that RET depends on the activity of the central oscillators
responsible for resting tremor that is reset with some latency
after the assumption of a new posture. In the same study, Jank-
ovic et al., also observed that patients with essential tremor nev-
er showed RET, thus suggesting that RET was specific to PD.
This hypothesis was supported by Schwingenschuh et al., [2]
who compared upper limb tremor in patients with PD and pa-
tients with “Scans Without Evidence of Dopaminergic Deficit”
(SWEDD) and reported that only patients with PD had RET. No
studies have detected RET in patients with atypical parkinson-
isms or dystonic tremor. By contrast, De Laat et al.,[3] described
a SWEDD patient who had RET.The presence of RET, therefore,
seems to be strongly suggestive of PD but RET should be always
assessed in patients with tremor syndromes.

Only two studies have investigated the occurrence of RET in
PD. The first, in which the aim was to evaluate occurrence and
the clinical features of action tremor[4], showed that RET was
present in 32% (63/197) of patients with PD. A second study
[5] specifically designed to investigate RET in PD reported that
20% (42/210) of patients have RET. In the first study, the au-

thors [4] did not, however, specify whether PD patients were
evaluated while they were off or on pharmacological treatment.
In the second study [5] instead, only PD patients who were on
their usual therapeutic regimen were studied, which means any
effect of pharmacological treatment on RET was not evaluated.
In this regard, unpublished investigations from our group on the
presence of RET in PD patients who were evaluated both off and
on treatment showed that RET was more frequent when patients
were evaluated off treatment.

In PD, RET usually involves the upper limbs [1,4-6] and is bilat-
eral in 50% of cases [5]. Recent clinical reports have described
patients with PD with RET even in the jaw [7] and tongue [8,9].
No studies have yet reported RET in the lower limbs, though this
may be due to the fact that the investigation of postural tremor in
the lower limbs is not a common clinical procedure.

RET is considered as a clinical variant of resting tremor. The
clinical features of patients with RET and patients with isolat-
ed resting tremor have been compared in two different studies
[5,10]. Both studies showed that the two groups of patients,
who were on an equivalent mean levodopa dose, did not dif-
fer significantly in age at disease onset, disease duration or se-
verity. Furthermore, Belvisi et al.,[5] observed that the severity
of non-motor symptoms was also similar in the two groups of
patients. Previous accelerometric [1,11] and electromyograph-
ic recordings [12] have shown that both the frequency (about
4.5-5.5 Hz) and the asynchronous pattern of antagonistic muscle
activation [6,12] are similar in RET and resting tremor. The se-
verity of RET positively correlates with that of resting tremor
in PD patients on treatment [5]. Moreover, patients with bilat-
eral RET tend to display bilateral resting tremor, while patients
with unilateral RET may display unilateral resting tremor alone
[5]. Overall, these findings support the hypothesis that RET is a
variant of resting tremor. A number of structural [12], diffusion
tensor [13] and functional [14,15] Magnetic Resonance Imag-
ing (MRI) studies have investigated resting tremor networks in
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PD. Similarly, several neurophysiological techniques, includ-
ing transcranial magnetic stimulation [16-19] and local field
potentials recording [12,20-23], have been used to investigate
the pathophysiology of parkinsonian resting tremor. Future MRI
and neurophysiological studies are needed to confirm if the same
brain circuits underlie RET and resting tremor.

By comparing patients with RET and patients with resting tremor
associated with action tremor, Belvisi et al.,[5] observed that PD
patients with RET on treatment had milder speech, posture and
gait disorders and milder upper limb and global bradykinesia
than patients with resting tremor associated with action tremor,
which suggests that patients with RET represent a benign subtype
of PD. The differences between the clinical features of patients
with RET and of those with action tremor may reflect different
pathophysiological mechanisms. Indeed, previous studies have
suggested that the presence of action tremor implies a greater
involvement of non-dopaminergic systems in PD, including the
cerebellar [17,19] and serotoninergic systems [24]. However, it
should be borne in mind that no studies have yet investigated the
pathophysiology of RET by comparing patients with RET and
those with action tremor.

One important feature of RET is the latency between the as-
sumption of the posture and the start of tremor. It has been sug-
gested that the latency between resting tremor and RET may re-
flect a transitory inhibition of the central nervous system tremor
generator induced by the proprioceptive feedback generated by
the repositioning of the limbs from rest to outstretched.In keep-
ing with this hypothesis, different studies have reported a mean
latency of RET of 9 seconds [1,4,11] with patients displaying a
comparable latency between the right and left sides when RET
is bilateral [5].

RET is always associated with resting tremor. Exceptions to this
rule are the description of one patient with PD without resting
tremor who displayed postural tremor after latency of 1-7 sec-
onds [25] and of another patient with Moyamoya disease follow-
ing infarctions in the lenticular nucleus [26].

To conclude, RET is a relatively common disorder in PD and
patients with RET may represent a benign subtype of this dis-
ease, even within the tremor-dominant phenotype of PD. Future
neurophysiological and neuroimaging studies are warranted to
shed more light on the mechanisms underlying RET and its rela-
tionship with resting tremor in PD.

References

1. Jankovic J, Schwartz KS, Ondo W (1999) Re-emergent tremor of
Parkinson’s disease.J Neurol Neurosurg Psychiatry 67:646-650.

2. Schwingenschuh P, Ruge D, Edwards MJ, Terranova C, Katschnig
P, et al. (2010) Distinguishing SWEDDs patients with asymmetric
resting tremor from Parkinson’sdisease: a clinical and electrophysi-
ological study. Mov Disord 25:560-569.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

de Laat KF, van de Warrenburg BP (2012) Re-emergent tremor in a
dystonic SWEDD case. Mov Disord 27:462-463.

Louis ED, Levy G, Céte LJ, Mejia H, Fahn S, et al. (2001) Clini-
cal correlates of action tremor in Parkinson disease. Arch Neurol
58:1630-1634.

Belvisi D, Conte A, Bologna M, Bloise MC, Suppa A, et al. (2017)
Re-emergent tremor in Parkinson’s disease. Parkinsonism Relat
Disord 36:41-46.

Fekete R, Li J (2013) Clinical differentiation of essential tremor and
Parkinson’s disease. Clin Med Insights Case Rep 6:67-74.

Hatano T, Kurita N, Kobayashi M, Hattori N (2015) Teaching Video
Neurolmages: Re-emergent jaw tremor in Parkinson disease. Neu-
rology 85:181.

Delil $, Boliikbas F, Yeni N, Kiziltan G (2015) Re-emergent Tongue
Tremor as the Presenting Symptom of Parkinson’s Disease. Balkan
Med J32:127-128.

Numao A, Suzuki K, Fujita H, Hirata K (2017) Resting and re-emer-
gent tongue tremor in Parkinson’s disease. BMJ Case Rep DOI:
10.1136/bcr-2017-221808.

Ayturk Z, Yilmaz R, Akbostanci MC (2017) Re-emergent tremor in
Parkinson’s disease: Clinical and accelerometric properties. J Clin
Neurosci 37:31-33.

Mailankody P, Thennarasu K, Nagaraju BC, Yadav R, Pal PK (2016)
Re-emergent tremor in Parkinson’s disease: A clinical and electro-
myographic study. J Neurol Sci 366:33-36.

Helmich RC, Hallett M, Deuschl G, Toni I, Bloem BR, et al.(2012)
Cerebral causes and consequences of parkinsonian resting tremor:
a tale of two circuits? Brain 135:3206-3226.

Hall JM, Ehgoetz Martens KA, Walton CC, O’Callaghan C, Keller
PE, et al. (2016) Diffusion alterations associated with Parkinson’s
disease symptomatology: A review of the literature. Parkinsonism
Relat Disord 33:12-26.

Dirkx MF, den Ouden H, Aarts E, Timmer M, Bloem BR, et al. (2016)
The Cerebral Network of Parkinson’s Tremor: An Effective Connec-
tivity fMRI Study. J Neurosci 36:5362-5372.

Helmich RC (2017) The cerebral basis of Parkinsonian tremor: A
network perspective. Mov Disord DOI: 10.1002/mds.27224.

Pascual-Leone A, Valls-Solé J, Toro C, Wassermann EM, Hallett M
(1994)Resetting of essential tremor and postural tremor in Parkin-
son’s disease with transcranial magnetic stimulation. Muscle Nerve
17:800-807.

Ni Z, Pinto AD, Lang A, Chen R(2010) Involvement of the cerebello-
thalamocortical pathway in Parkinson disease. Annals of Neurology
68: 816-824.

Lu MK, Chiou SM, Ziemann U, Huang HC, Yang YW, et al. (2015)
Resetting tremor by single and paired transcranial magnetic stimu-
lation in Parkinson’s disease and essential tremor. Clin Neurophys-
iol 126:2330-2336.

Bologna M, Di Biasio F, Conte A, lezzi E, Modugno N, et al. (2015)
Effects of cerebellar continuous theta burst stimulation on resting
tremor in Parkinson’s disease. Parkinsonism Relat Disord 21:1061-
1066.

Timmermann L, Gross J, Dirks M, Volkmann J, Freund HJ, et al.
(2003)The cerebral oscillatory network of parkinsonian resting trem-
or. Brain 126:199-212.

Curr Adv Neurol Neurol Disord 2017: 1-3.

()2


https://www.ncbi.nlm.nih.gov/pubmed/10519872
https://www.ncbi.nlm.nih.gov/pubmed/10519872
https://www.ncbi.nlm.nih.gov/pubmed/20131394
https://www.ncbi.nlm.nih.gov/pubmed/20131394
https://www.ncbi.nlm.nih.gov/pubmed/20131394
https://www.ncbi.nlm.nih.gov/pubmed/20131394
https://www.ncbi.nlm.nih.gov/pubmed/22223039
https://www.ncbi.nlm.nih.gov/pubmed/22223039
https://www.ncbi.nlm.nih.gov/pubmed/11594921
https://www.ncbi.nlm.nih.gov/pubmed/11594921
https://www.ncbi.nlm.nih.gov/pubmed/11594921
https://www.ncbi.nlm.nih.gov/pubmed/28007517
https://www.ncbi.nlm.nih.gov/pubmed/28007517
https://www.ncbi.nlm.nih.gov/pubmed/28007517
https://www.ncbi.nlm.nih.gov/pubmed/23700378
https://www.ncbi.nlm.nih.gov/pubmed/23700378
http://www.neurology.org/content/85/23/e181.full
http://www.neurology.org/content/85/23/e181.full
http://www.neurology.org/content/85/23/e181.full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4342128/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4342128/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4342128/
https://www.ncbi.nlm.nih.gov/pubmed/29092971
https://www.ncbi.nlm.nih.gov/pubmed/29092971
https://www.ncbi.nlm.nih.gov/pubmed/29092971
https://www.ncbi.nlm.nih.gov/pubmed/28017533
https://www.ncbi.nlm.nih.gov/pubmed/28017533
https://www.ncbi.nlm.nih.gov/pubmed/28017533
https://www.ncbi.nlm.nih.gov/pubmed/27288772
https://www.ncbi.nlm.nih.gov/pubmed/27288772
https://www.ncbi.nlm.nih.gov/pubmed/27288772
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3501966/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3501966/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3501966/
https://www.ncbi.nlm.nih.gov/pubmed/27765426
https://www.ncbi.nlm.nih.gov/pubmed/27765426
https://www.ncbi.nlm.nih.gov/pubmed/27765426
https://www.ncbi.nlm.nih.gov/pubmed/27765426
https://www.ncbi.nlm.nih.gov/pubmed/27170132
https://www.ncbi.nlm.nih.gov/pubmed/27170132
https://www.ncbi.nlm.nih.gov/pubmed/27170132
https://www.ncbi.nlm.nih.gov/pubmed/29119634
https://www.ncbi.nlm.nih.gov/pubmed/29119634
https://www.ncbi.nlm.nih.gov/pubmed/8008009
https://www.ncbi.nlm.nih.gov/pubmed/8008009
https://www.ncbi.nlm.nih.gov/pubmed/8008009
https://www.ncbi.nlm.nih.gov/pubmed/8008009
https://www.ncbi.nlm.nih.gov/pubmed/21194152
https://www.ncbi.nlm.nih.gov/pubmed/21194152
https://www.ncbi.nlm.nih.gov/pubmed/21194152
https://www.ncbi.nlm.nih.gov/pubmed/25792076
https://www.ncbi.nlm.nih.gov/pubmed/25792076
https://www.ncbi.nlm.nih.gov/pubmed/25792076
https://www.ncbi.nlm.nih.gov/pubmed/25792076
https://www.ncbi.nlm.nih.gov/pubmed/26117437
https://www.ncbi.nlm.nih.gov/pubmed/26117437
https://www.ncbi.nlm.nih.gov/pubmed/26117437
https://www.ncbi.nlm.nih.gov/pubmed/26117437
https://www.ncbi.nlm.nih.gov/pubmed/12477707
https://www.ncbi.nlm.nih.gov/pubmed/12477707
https://www.ncbi.nlm.nih.gov/pubmed/12477707
https://doi.org/10.29199/CANN.101019
https://doi.org/10.29199/2637-6997/CANN-102019

Citation: Belvisi D, Conte A, Fabbrini G, Berardelli A (2017) Re-emergent Tremor: What do we know so Far?Curr Adv Neurol Neurol Disord 2017: 1-3.

21.

22.

23.

Hirschmann J, Hartmann CJ, Butz M, Hoogenboom N, Ozkurt TE, et
al. (2013) A direct relationship between oscillatory subthalamic nu-
cleus-cortex coupling and rest tremor in Parkinson’s disease. Brain
136:3659-3670.

Hirschmann J, Butz M, Hartmann CJ, Hoogenboom N, Ozkurt TE,
et al. (2016) Parkinsonian Rest Tremor Is Associated With Modu-
lations of Subthalamic High-Frequency Oscillations. Mov Disord
31:1551-1559.

Beudel M, Little S, Pogosyan A, Ashkan K, Foltynie T, et al. (2015)
Tremor Reduction by Deep Brain Stimulation is Associated with
Gamma Power Suppression in Parkinson’s Disease. Neuromodu-
lation 18:349-354.

24.

25.

26.

Loane C, Wu K, Bain P, Brooks DJ, Piccini P, et al. (2013) Seroton-
ergic loss in motor circuitries correlates with severity of action-pos-
tural tremor in PD. Neurology 80:1850-1855.

Louis ED, Pullman SL, Eidelberg D, Dhawan V (2008) Re-emergent
tremor without accompanying rest tremor in Parkinson’s disease.
Can J Neurol Sci 35:513-515.

Lee MS, Lee SH, Ahn SJ (2016) Re-emergent Tremor without Rest
Tremor after Lenticular Infarctions. Mov Disord Clin Pract 3:96-97.

Curr Adv Neurol Neurol Disord 2017: 1-3.

()3


https://www.ncbi.nlm.nih.gov/pubmed/24154618
https://www.ncbi.nlm.nih.gov/pubmed/24154618
https://www.ncbi.nlm.nih.gov/pubmed/24154618
https://www.ncbi.nlm.nih.gov/pubmed/24154618
https://www.ncbi.nlm.nih.gov/pubmed/27214766
https://www.ncbi.nlm.nih.gov/pubmed/27214766
https://www.ncbi.nlm.nih.gov/pubmed/27214766
https://www.ncbi.nlm.nih.gov/pubmed/27214766
https://www.ncbi.nlm.nih.gov/pubmed/25879998
https://www.ncbi.nlm.nih.gov/pubmed/25879998
https://www.ncbi.nlm.nih.gov/pubmed/25879998
https://www.ncbi.nlm.nih.gov/pubmed/25879998
https://www.ncbi.nlm.nih.gov/pubmed/23596065
https://www.ncbi.nlm.nih.gov/pubmed/23596065
https://www.ncbi.nlm.nih.gov/pubmed/23596065
https://www.ncbi.nlm.nih.gov/pubmed/18973074
https://www.ncbi.nlm.nih.gov/pubmed/18973074
https://www.ncbi.nlm.nih.gov/pubmed/18973074
http://onlinelibrary.wiley.com/doi/10.1002/mdc3.12224/full
http://onlinelibrary.wiley.com/doi/10.1002/mdc3.12224/full

	_GoBack



