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a b s t r a c t

Essential tremor (ET) and Parkinson's disease (PD) are the two most common tremor disorders
encountered in a movement disorders clinic. Although distinct clinical-pathological entities, both dis-
orders may share overlapping features in addition to rest and postural tremor, such as bradykinesia,
rigidity, gait and balance impairment and some non-motor signs. A subset of patients may have a
combination of long-standing ET with subsequent PD (ET-PD). There are several lines of evidence from
clinical, epidemiologic, imaging, genetic and pathologic studies supporting a link between ET and PD,
greater than by chance alone. In this review we will discuss the latest data supporting a relationship
between ET and PD and the implications for possible pathogenic link and treatment.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Collectively, essential tremor (ET) and Parkinson's disease (PD)
represent the two most common tremor disorders in adults. The
prevalence of ET is estimated to be 0.9% and this increases to 4.6% in
individuals �65 years old [1]. The prevalence of PD is estimated to
be 0.3%, increasing to 1% in individuals �60 years [2]. Although it
has been suggested for decades that ET and PD are related beyond
mere chance co-existence, this association is still considered
controversial by some clinicians [3e5] (Fig. 1). In this review, we
will discuss published data regarding the relationship between ET
and PD in terms of clinical features, epidemiology, imaging, ge-
netics and pathology.

2. Clinical features

Several studies have reported that patients with asymmetric,
childhood-onset ET, when they later developed PD-related rest
tremor, that tremor usually started on the same side as the more
severe ET [6,7]. The relationship between pre-existing ET and
subsequent PD is discussed further in the section on Epidemiology.

While ET is defined by the presence of action tremor and PD is
characterized by rest tremor, it is well recognized that the two
disorders often have both types of tremor and have other

overlapping clinical features [4,8] (Table 1). Action tremor, both
postural and kinetic, is not uncommon in PD and can be seen in up
to 90% of PD patients [8]. Re-emergent tremor, a form of postural
tremor that ‘emerges’ after a certain latency of maintaining the
arms in a horizontal posture, is classically associated with PD.
When compared with ET, the latency of re-emergent tremor is
considerably longer in PD compared to those with ET, and may not
become apparent for up to 2e3 min (or even longer) of postural
holding. The mean frequency of the re-emergent tremor present
when arms are held in outstretched or “wing-beating” position is
typically similar to that of the rest tremor. Kinetic tremor can be
seen in both disorders but, intention tremor, present when the limb
approaches the target, is more common in ET than PD.

In addition to tremor, other overlapping clinical features be-
tween ET and PD include bradykinesia, rigidity (sometimes man-
ifested by cogwheeling only), gait and balance disorder and a
variety of non-motor features. Because of the overlapping clinical
features, differentiating between PD and ET can be challenging,
especially early on in the disease course [8].

Rest tremor can be seen in ET without necessarily invoking the
diagnosis of PD and has been reported in up to 30% of ET patients
[9]. One study identified 12/64 (18.8%) ET patients who had rest
tremor and, compared to the 52 ET patients without rest tremor,
they had a longer disease duration, greater tremor severity and
more widespread distribution of tremor, including head tremor,
which is almost never seen in patients with PD without co-existing
ET [9].

While head tremor is classically associated with ET, and jaw
tremor with PD, both types of cranial tremor have been occasion-
ally described in either ET or PD. The rare occurrence of head
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tremor was documented in five patients with clinically diagnosed
PD [10]. The head tremor was present at rest and resolved with
action; its frequency of 4e6 Hz was very similar to that of the limb
tremor. Furthermore, the head tremor was responsive to levodopa,
suggesting that, like other PD rest tremors, it was related to un-
derlying dopaminergic deficiency. Jaw tremor, typically present in
patients with PD, has been also described in ET, and has been
associated with older age, the presence of voice and head tremor
and greater severity of action tremor in the hands [11]. Further-
more, jaw tremor had a greater prevalence in ET patients with rest
tremor 4/14 (28.6%) compared to those without rest tremor 15/193
(7.8%).

Additional parkinsonian signs such as bradykinesia have been
also described in ET patients [12]. One study compared 61 ET pa-
tients and 122 controls, and found significant impairment in ET
patients in terms of repetitive finger movements and visual reac-
tion time, indicating that some ET patients may have an element of
underlying bradykinesia [12].

Gait and balance impairment has been described in ET patients
including reduced cadence and speed, as well as difficulties with
tandem gait and postural instability [13]. Overall, the gait pattern in
ET patients differs from that seen in PD patients and suggests un-
derlying cerebellar dysfunction. A study involving 30 ET cases and
25 controls, evaluated balance during normal and tandem gait [13].
During normal gait, there was increased step width that correlated
with midline tremor severity. During tandem gait, ET cases
demonstrated greater missteps and postural sway and decreased
gait velocity. Furthermore, several measures of gait impairment

correlated with advancing age.
Although prior studies of the ET-PD relationship assumed that

ET precedes PD, in many cases ET may emerge in a patient who
already has the cardinal symptoms of PD. We find the following
features helpful in diagnosing ET in patients with pre-existing PD:
family history of ET, family history of alcoholism, no latency when
testing for re-emergent tremor, and the presence of head, voice and
writing tremor, including ET-like drawing of a spiral.

3. Epidemiology

There have been several studies demonstrating an association
between ET and PD greater than expected in the general population
[14e16] (Table 2). In one of our earlier studies we evaluated 130
patients with ET, and identified 25 (19%) subjects with parkinso-
nian features consistent with an additional diagnosis of PD [14].
Other studies of the prevalence of PD in ET cohorts have reported
lower values of 6.1% of 678 ET patients [17] and 8.7% of 357 patients
[18]. A prospective, case-control study in Singapore found a higher
prevalence of ET in PD patients (12/204, 5.9%) compared to diseased
controls with hemifacial spasm (2/206, 1%) and healthy controls (1/
190, 0.5%) [15]. A regression analysis, adjusted for age and gender,
found that PD patients had a greater odds of having ET compared to
diseased (OR ¼ 5.43, 95% CI 5 ¼ 1.16, 25.39, P < 0.001) and healthy
controls (OR ¼ 10.87, 95% CI ¼ 1.39, 85.15, P < 0.001). Furthermore,
25% of the ET-PD patients had a family history of ET. ET-PD patients
had an older age at onset of PD, less severe PD and were on lower
doses of levodopa compared to PD patients without ET. One of the
most important epidemiological studies addressing the ET-PD
relationship was a population-based cohort study of 3813 sub-
jects �age 65 in central Spain which found that ET patients were 4
times more likely to develop PD compared to controls [16]. After a
median of 3.3 years, six (3.0%) of 201 ET cases developed incident
PD vs. 24 (0.7%) of 3574 controls (adjusted RR 4.27, 95% CI 1.72 to
10.61; p ¼ 0.002). The mean latency between the onset of ET and
subsequent PD was 8.7 years.

PD patients, particularly those with tremor-dominant PD, have a
greater frequency of a family history of ET compared to controls. A
population-based study in Olmsted County, Minnesota demon-
strated an increased risk of ET in family members of PD �66 years
of age (hazard ratio ¼ 2.24; 95% confidence interval (95%
CI) ¼ 1.26e3.98; p ¼ 0.006) [19]. Amongst 2684 first-degree rela-
tives of 411 PD patients referred to Mayo Clinic, the risk of a family
history of ET was greater in PD patients who were men, who had a
younger onset of PD and with a tremor-dominant or mixed form of
PD. A prospective, case-control study of 303 PD probands and 249
controls in Greece, found a greater frequency of ET in family
members of PD patients compared to controls (OR:3.64, p < 0.001)
[20]. Again, the odds of having ET were greater when the proband
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Fig. 1. The overlap between essential tremor and Parkinson's Disease. ET ¼ essential
tremor, PD¼ Parkinson's disease.

Table 1
Clinical features. ET ¼ Essential Tremor, PD¼ Parkinson's Disease, UPSIT¼University of Pennsylvania Smell Identification Test.

Cohen et al., 2003 [9] 12/64 (18.8%) ET patients had rest tremor that was associatedwith longer disease duration, greater tremor severity and presence
of head tremor.

Louis et al., 2006 [11] Although jaw tremor is typically associated with PD, jaw tremor was identified in ET patients in 7.5% of a population sample,
10.1% in a tertiary referral center, and 18.0% in brain repository sample. Jaw tremor in ET was associated with older age, more
severe hand action tremor, head and voice tremor and the presence of rest tremor.

Roze et al., 2006 [10] Head tremor is typically found in patients with ET but it was reported in 5 cases of PD and was dopa-responsive and had similar
frequency to tremor in limbs (4e6 Hz).

Jimenez-Jimenez et al., 2010 [12] ET patients had greater motor impairments in repetitive finger movements and visual reaction time compared to controls.
Hoskocova et al., 2013 [13] Compared to controls, ET subjects had slower tandem gait, more missteps during tandem and greater postural sway. During

normal gait, increased step width in ET patients correlated with midline tremor severity.
Minen and Louis 2008 [7] ET-PD patients had a male predominance similar to PD. The side of greatest PD severity corresponded to side of greatest ET

severity.
Simoes et al., 2012 [22] ET-PD patients had less widespread tremor compared to ET patients and required fewer ET medications. ET-PD and PD patients

had similar UPDRS, Hoehn and Yahr and Schwab and England Scores.

M.A. Thenganatt, J. Jankovic / Parkinsonism and Related Disorders xxx (2015) 1e42

Please cite this article in press as: M.A. Thenganatt, J. Jankovic, The relationship between essential tremor and Parkinson's disease, Parkinsonism
and Related Disorders (2015), http://dx.doi.org/10.1016/j.parkreldis.2015.09.032



Download English Version:

https://daneshyari.com/en/article/10745108

Download Persian Version:

https://daneshyari.com/article/10745108

Daneshyari.com

https://daneshyari.com/en/article/10745108
https://daneshyari.com/article/10745108
https://daneshyari.com

