
Abstract

Objective : To analyze the long-term outcomes of
patients presenting with pure parkinsonian tremor and to
determine whether or not such patients develop the other
features of Parkinson’s disease (PD) eventually.

Methods and materials : Two hundred fifty-one
patients with PD followed at our referral center, were
examined regularly. In this study, we evaluated the long-
term follow up of the the patients with parkinsonian
tremor without bradykinesia or rigidity.

Results : The mean disease duration was 5 years
(range : 2-10 yrs.) at the last follow-up visit. This final
group included 7 female and 16 male patients with a
mean age of 66.6 ± 10.8 years. Four groups of patients
were identified. First group consisted of 15 patients pre-
senting with rest tremor, most prominently in one upper
limb and/or contra-lateral upper limb. In the second
group, there were 3 patients who had parkinsonian tremor
with greatest severity in one lower limb and ipsilateral
upper limb. Group 3 comprised 2 patients who had
parkinsonian tremor in only one lower limb. The fourth
group comprised 3 patients with isolated jaw tremor.

Conclusions : Some patients with pure parkinsonian
tremor may remain without bradykinesia or rigidity for a
long time, which may be considered a benign form of
Parkinson’s disease.

Key words : Parkinson’s disease ; tremor ; pure parkin-
sonian tremor ; rest tremor ; benign tremulous parkin-
sonism.

Introduction

PD is a slowly progressive condition that affects
a group of cells in the substania nigra (SN). These
cells produce dopamine, which, along with acetyl-
choline, control and regulate normal muscle move-
ments and coordination. As PD progresses and
dopamine levels decrease, symptoms develop. The
first to describe the disease was the British physi-
cian James Parkinson, who in 1817 wrote a famous
essay on “The Shaking Palsy”. In his original Essay
on the Shaking Palsy, he emphasized rest tremor as
the characteristic finding of PD (Parkinson, 1817).
The clinical diagnosis of PD is based on the
presence of at least two of the following : tremor,
rigidity, and bradykinesia. 

Tremor is one of the most common involuntary
movement disorders seen in clinical practice. Even
though different forms of tremor may be seen in
Parkinson’s disease, resting tremor is generally
regarded as characteristic of PD. Tremor is defined
as an involuntary, rhythmic, and sinusoidal move-
ment of one or more body parts. It diminishes with
sleep, improves with activity, and can be stopped
for a while if the patient concentrates on a subjects
or task in the early stages. The etiology of isolated
resting tremor is still obscure. Some patients initial-
ly have a parkinsonian resting tremor without overt
signs of rigidity or bradykinesia (Marshall, Grosset,
2003 ; Chang, Chang, 1995). This so-called “mono-
symptomatic resting tremor” (mRT) was defined by
the Consensus Statement of the Movement
Disorder Society on Tremor (Deuschl, Bain, 1998)
with the following criteria : (i) pure or predominant
resting tremor ; (ii) no signs of bradykinesia, rigid-
ity, or problems with stance-stability sufficient to
diagnose PD ; and (iii) tremor duration of minimum
2 years (Ghaemi, Raethjen, 2002).

In this paper, we report a clinical follow up study
of 23 patients who typically have had asymmetric
resting tremor for an average of 5.5 years in the
absence of other features of PD.

Methods and materials

Two hundred fifty-one patients that were clini-
cally diagnosed as idiopathic PD between years
1993-2004 were examined regularly during this
period. All the past records were analyzed retro-
spectively in terms of patients’ complaints, physical
and neurological examination findings, past history,
and familial history. The diagnosis of PD was made
when two of -three symptoms, i.e. bradykinesia,
rigidity, and/or tremor were evident. Hoehn-Yahr
staging was done in all patients in order to
determine the disease stage (Goetz, Poewe, 2004).
The Hoehn-Yahr disability scale and the Unified
Parkinson’s Disease Rating Scale (UPDRS) were
used for each patient (Fahn S, Marsden CD, 1987).
The severity of rest tremor was classified based on
visual inspection and graded into mild, moderate, or
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severe. The patients with PD were divided in two
groups as “tremor dominant” and “akinetic-rigid”
according to their primary symptoms .The tremor
dominant group was further divided into 3 sub-
groups (Table 1). Forty-four of 251 patients with
PD, who were followed up for 2 years, had tremor
as the sole manifestation of their disease. In this
group, we found 23 patients who typically had pure
parkinsonian tremor for more than 2 years in the
absence of the other features of PD. Patients with
tremor, past history of encephalitis, cerebrovascular
disease, and intoxication and those with a history
of acute onset disease were excluded from the
study. Patients with a past history of drug intake
with parkinsonian side effects were likewise not
included.

The demographic variables included history of
tremor or rigidity, age at onset of symptoms, dura-
tion of disease.

Results

This study included 7 female and 16 male
patients with a mean age of 66.6 years (median :
65 yrs ; range : 50-89 yrs). The mean tremor dura-
tion was 4.8 ± 2.3 years (median : 4 yrs, range : 2-
10 yrs). The patients responded to dopaminergic
treatment with levodopa and/or levodopa and
dopamine agonist (n = 18, 500-750 mg/day),
dopamine agonist (n = 10) and biperiden (n = 5).
More than half of the patients underwent cranial
magnetic resonance imaging ; all of the images
were normal or showed limited numbers of subcor-
tical T2 hyperintensities. Computed tomography
brain scans were normal in the other patients. Four
groups of patients were identified.

GROUP 1

Fifteen patients (5.9% of all the PD cases
reviewed) had rest tremor most prominently in
one upper limb and/or contralateral upper limb. A

family history of a movement disorder was positive
in 2 patients. There were 11 men and 4 women in
this group (mean age at onset, 64.6 years ; mean
follow-up period, 5.5 years). The side of the tremor
was on the right in 40%, left in 53.3%, and bilater-
al in 6.7%. 

GROUP 2

Three patients (1.1% of all the PD cases
reviewed) had resting tremor that was most pro-
nounced in one upper limb with ipsilateral lower
limb. There were 3 males in this group (mean age of
disease : 65.3 years ; mean follow-up period :
3 years). A family history of essential tremor was
positive in 2 patients. 

GROUP 3

There were only 2 patients (1 male, 1 female ; 0,
7% of all the PD cases reviewed) (mean age ;
58 years) followed for 2.5 years who had parkin-
sonian tremor in only one lower limb. There was no
family history of movement disorders in this group.

GROUP 4

Three patients (1 male, 2 female ; 1.1% of all the
PD cases reviewed) had only jaw tremor. Other fea-
tures of parkinsonism did not show side dominance,
including bradykinesia and rigidity. For this group,
the mean age of PD was 83.6 years and the mean
follow-up period was 5 years. There was no family
history of movement disorders in this group.

The mean age of the patients with only lower
limb tremor was significantly younger than that of
the patients with jaw tremor.

Discussion

Rest tremor, one of the cardinal features of PD, is
present sometime during the course of the disease
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Subtypes of Parkinson’s disease according to the primary symptoms



in 68%-100% of pathologically proved cases of the
disease (Jankovic, 1999). This type of tremor is typ-
ical of PD and may be easily seen by the inspection
of the patient. Onset of tremor is usually unilateral
in the distal limb, mostly in the arm, very rarely in
the lower extremity, and chin. In the legs, it is typi-
cally seen when the patient is seated with the knees
relaxed and feet resting on the ground. The etiology
of pure parkinsonian tremor and its underlying
pathophysiology remains unknown. Some patients
have rest tremor for many years without any defi-
nite signs of bradykinesia or rigidity, and it may be
difficult to decide whether they really have PD.
Consequently, the clinical findings may not be
sufficient to diagnose PD. Such clinical conditions
are confusing for medical practitioners and young
neurologists. 

Group 1 patients demonstrated persistence of rest
tremor in one limb and/or the other upper limb. The
most common mode of PD onset is asymmetrical
tremor (Rajput, Pahwa, 1993 ; Hughes, Ben-
Shlomo, 2001). It typically occurs initially in the
distal upper extremity, and over time, moves proxi-
mally and then to the other upper extremity, again
in a distal to proximal pattern. On average, the
tremor spreads bilaterally six years after the onset
of symptoms (Scott RM, Brody, 1970), and the side
initially affected continues to have more tremor
than the contralateral side. Pure parkinsonian
tremor is infrequent in PD ; the combination of rest
and postural kinetic tremors is common. Isolated
postural and kinetic tremor rarely occurs in PD.
Postural tremor without parkinsonian features and
without any other known etiology is often diag-
nosed as essential tremor, but isolated postural
tremor may be the initial presentation of
Parkinson’s disease, and it may be found with high-
er than expected frequency in relatives of patients
with Parkinson’s disease (Jankovic, Beach, 1995).

Group 2 patients had initially unilateral tremor of
the ipsilateral leg and arm. The typical tremor of PD
starts unilaterally in the hand, followed in time by
the involvement ipsilateral leg or the contralateral
arm (Hughes, Daniel, 1993).

Group 3 patients had tremor only in one lower
limb. Unilateral leg tremor is unusual. In PD,
tremor in the lower limbs is uncommon. In 1998,
Keller et al. (Keller, Tcheng, 1998) presented a case
of tremor isolated in the lower extremity that was
treated with stereotactically guided thalamotomy in
a patient with PD.

Group 4 patients demonstrated jaw tremor, which
can be considered as a constituent of various
neurological disorders such as Parkinson’s disease,
dystonia, essential tremor. The correct nature of this
tremor is unknown. There is an underlying physio-
logical tremor associated with the resting tone in
the jaw, but its frequency is 6 Hz (Jaberzadeh,
Brodin, 2003). 

We have recognized patients with pure parkin-
sonian tremor during the past 5 years. Josephs and
colleagues reported 16 patients with isolated resting
tremor of 12 years. In this series, most patients had
immediate family members with a diagnosis of
tremor or PD (Josephs, Matsumoto, 2006)

Eighteen patients were on combined L-dopa
treatment. During L-Dopa treatment, 7 (39%)
patients showed improvement, but 11 (61%)
patients showed less marked improvement, which
suggests that resting tremor is often not very
responsive to levodopa treatment.

The pathologic characteristic of PD is the degen-
eration of dopaminergic cells within the substantia
nigra compacta and the following in time dopamine
depletion of the striatum. The medial SN, especial-
ly the retrorubral area, is more severely affected by
dopaminergic cell degeneration in the tremor dom-
inant form (Deuschl, Fietzek, 2003). Thus, parkin-
sonian tremor is likely to be associated with cell
loss of the retrorubral SN (Brooks, 1995). Brooks
and colleagues studied 11 patients with rest tremor
who underwent 18 F-dopa PET scan studies, and
showed reduced putaminal uptake, an abnormal
characteristic of PD (Brooks, Playford, 1992). This
finding has been replicated on 5 patients using MRI
scanning by Chang and colleagues ; MRI has
shown a reduction of the distance between the SN
and the red nucleus in mRT compared with normal
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Table 2

Clinical details of the patients in four groups

Group I Group II Group III Group IV

Tremor distribution one upper limb one upper limb only one only jaw tremor
and/or contralateral with ipsilateral lower limb
upper limb lower limb

Gender
Female 4 – 1 2
Male 11 3 1 1

Age (mean yr) 64.6 65.3 58 83.6

Duration (yr) 5.5 3 2.5 5

Family history 2 2 – –



controls, which may indicate abnormal iron deple-
tion in the pars compacta of the SN (Chang, Chang,
1995). Brooks and associates have stated that a
parkinsonian rest tremor requires dysfunction of
both cerebellar and dopaminergic connections, the
latter being interrupted either structurally or by the
way of dopamine receptor blockade. They reported
reduced striatal F-dopa uptake in 11 patients with
isolated resting tremor. In their study, the putaminal
F-dopa binding contralateral to the more affected
limbs ranged from 50 to 80% of the normal controls
(Brooks, 1999). Similarly, Ghaemi and associates
reported reduced striatal F-dopa uptake in 8 patients
with isolated resting tremor. They found identical
putaminal and caudate F-dopa Ki values in the mRT
and the PD subgroups with similar disease duration.
In addition, they assessed the RACLO-binding
indices in the same study and found a similar puta-
minal upregulation of the dopamine D2 receptor
binding in mRT as well as in early PD (Ghaemi,
Raethjen, 2002). Deiber and colleagues, using
deep-brain stimulation of the ventral intermediate
nucleus, demonstrated a significant decrease of
the activity in the paramedial rostral and medial
cerebellum with no significant lateralization during
effective stimulation in tremulous PD (Deiber,
Pollak, 1993). These findings showed that resting
tremor originates from the cerebellum rather than
the basal ganglia (Stein, Aziz, 1999). Furthermore,
some co- twins of PD patients with an isolated pos-
tural tremor on examination showed reduced levels
of putamen 18F-dopa uptake (Piccini, Morrish,
1997 ; Burn, Mark, 1992). Therefore, mRT can be
classified as a clinical variant of PD, but why
patients with mRT do not develop bradykinesia and
rigidity remains without an answer at this point
(Ghaemi, Raethjen, 2002).

We suggest that some patients with pure parkin-
sonian tremor may remain without any signs of
bradykinesia or rigidity for many years, which we
considered a phenotype and benign form of PD.
Finally, in spite of sophisticated technological
developments in the field of neurology, we feel that
clinical research is still valuable especially in the
movement disorders.

REFERENCES

BROOKS D. J., PLAYFORD E. D., IBANEZ V., SAWLE G. V.,
THOMPSON P. D. et al. Isolated tremor and disrup-
tion of the nigrostriatal dopaminergic system : an
18F-dopa PET study. Neurology, 1992, 42 : 1554-
60. 

BROOKS D. J. Positron emission tomography in tremor
disorders. In : Handbook of Tremor Disorders.
FINDLEY L. J., KOLLER W. C. 1995 Informa Health
Care : 133-144.

BROOKS D. J. Functional imaging of Parkinson’s disease :
is it possible to detect brain areas for specific
symptoms. In : Diagnosis and treatment of
Parkinson’s disease- State of the art. PRZUNTEC H.,

MÜLER T. (eds.). 1999, Springer Wien. NewYork :
139-147.

BURN D. J., MARK M. H., PLAYFORD E. D.,
MARAGANORE D. M., ZIMMERMAN T. R. et al.
Parkinson’s disease in twins studied with 18F-
dopa and positron emission tomography.
Neurology, 1992, 42 : 1894-900.

CHANG M. H., CHANG T. W., LAI P. H., SY C. G. Resting
tremor only : a variant of Parkinson’s disease
or of essential tremor. J. Neurol Sci., 1995, 130 :
215-9.

DEIBER M. P., POLLAK P., PASSINGHAM R., LANDAIS P.,
GERVASON C. et al. Thalamic stimulation and
suppression of parkinsonian tremor. Brain, 1993,
116 : 267-279.

DEUSCHL G., BAIN P., BRIN M. Consensus Statement of
the Movement Disorder Society on Tremor. Mov
Disord., 1998, 13 : 2-23.

DEUSCHL G., FIETZEK U., KLEBE S., VOLKMANN J. Clinical
neurophysiology and pathophysiology of Parkin-
sonian tremor. In : Movement Disorders, Hand-
book of clinical neurophysiology. HALLETT M.
(ed.). Elsevier 2003, 1 : 377-396.

FAHN S., MARSDEN C. D., CALNE D. B., GOLDSTEıN M.
editor. Recent developments in Parkinson’s dis-
ease. Vol 2, Florhorm Park, NS : Macmillan
Health Care Information, 1987.

GHAEMI M., RAETHJEN J., HILKER R., RUDOLF J.,
SOBESKY J. et al. Monosymptomatic resting tremor
and Parkinson’s disease : a multitracer positron
emission tomographic study. Mov. Disord., 2002,
17 : 782-8. 

GOETZ C. G., POEWE W., RASCOL O., SAMPAIO C.,
STEBBINS G. T. et al. Movement Disorder Society
Task Force on Rating Scales for Parkinson’s
Disease. Movement Disorder Society Task Force
report on the Hoehn and Yahr staging scale : status
and recommendations. Mov. Disord., 2004, 19 :
1020-8.

HUGHES A. J., BEN-SHLOMO Y., DANIEL S. E., LEES A. J.
What features improve the accuracy of clinical
diagnosis in Parkinson’s disease : a clinicopatho-
logic study. 1992, Neurology, 2001, 57 : 34-8. 

HUGHES A. J., DANIEL S. E., LEES A. J. The clinical fea-
tures of Parkinson’s disease in 100 histologically
proven cases. Adv. Neurol., 1993, 60 : 595-9.

JABERZADEH S., BRODIN P., FLAVEL S. C., O’DWYER N. J.,
NORDSTROM M.A. et al. Pulsatile control of the
human masticatory muscles. J. Physiol., 2003,
547 : 613-620.

JANKOVIC J., BEACH J., SCHWARTZ K., CONTANT C. Tremor
and longevity in relatives of patients with
Parkinson’s disease, essential tremor and control
subjects. Neurology, 1995, 45 : 645-8.

JANKOVIC J., SCHWARTZ K. S., ONDO W. Re-emergent
tremor of Parkinson’s disease. J. Neurol.
Neurosurg. Psychiatry, 1999, 67 : 646-50.

JOSEPHS K. A., MATSUMOTO J. Y., AHLSKOG J. E. Benign
tremulous parkinsonism. Arh. Neurol., 2006, 63 :
354-357.

KELLER T. M., TCHENG T. K., BURKHARD P. R.,
RICHARD H., TAMAS L. B. Stereotactically guided
thalamotomy for treatment of parkinsonian tremor
isolated to the lower extremity. Case report.
Neurosurg., 1998, 89 : 314-6.

TREMULOUS PARKINSONISM 51



MARSHALL V., GROSSET D. Role of dopamine transporter
imaging in routine clinical practice. Mov. Disord.,
2003, 18 : 1415-23.

PARKINSON J. An Essay on the Shaking Palsy.
Neuropsychiatry Classics.

PICCINI P., MORRISH P. K., TURJANSKI N., SAWLE G. V.,
BURN D. J. et al. Dopaminergic function in famil-
ial Parkinson’s disease : a clinical and 18F-dopa
positron emission tomography study. Ann.
Neurol., 1997, 41 : 222-9.

RAJPUT A. H., PAHWA R., PAHWA P., RAJPUT A. Prognostic
significance of the onset mode in Parkinsonism.
Neurology, 1993, 43 : 829-30. 

SCOTT R. M., BRODY J. A., SCHWAB R. S., COOPER I. S.
Progression of unilateral tremor and rigidity in
Parkinson’s disease. Neurology, 1970, 20 : 710-4.

STEIN J. F., AZIZ T. Z. Does imbalance between basal
ganglia and cerebellar outputs cause movement dis-
orders ? Curr. Opin. Neurol., 1999, 12 : 667-669.

Alev LEVENTOGLU, M.D.,
76. Sokak No : 3/4,

06510 Emek,
Ankara (Turkey).

E-mail : alevleventoglu@hotmail.com

52 A. LEVENTOGLU AND A. I. BAYSAL


