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Background: Parkinson’s Disease is a neurodegenerative disease characterized 
by motor and non-motor findings. Motor findings generally start with involvement 
of a single extremity and progress throughout life; asymmetrical involvement 
continues with clinical findings typically predominant in the first involved side. 
Parkinson’s Disease is divided into two phenotypes, tremor dominant, and non-
tremor dominant. 

We aimed to investigate and compare the incidence of dyskinesia development 
and other clinical parameters such as age, gender, disease duration, and treatment 
between the tremor dominant and non-tremor dominant phenotypes of idiopathic 
Parkinson’s Disease.

Methods: We conducted a retrospective study of 502 patients (183 females, 319 
male) with idiopathic Parkinson’s Disease. 

Results: Two hundred eighty-five (56%) patients had tremor dominant 
phenotype and 217 (44%) had non-tremor dominant. Dyskinesia was observed in 
29% of the patients overall, 24% of the tremor dominant patients, and 35% of the 
non-tremor dominant patients. Dyskinesia incidence was significantly greater in the 
non-tremor dominant group than the tremor dominant group (p=0.006). Average 
age at diagnosis in patients who developed dyskinesia 57±12.9 years and who 
did not 64±11.1 years. Thirty-four (24 tremor dominant, 10 non-tremor dominant) 
patients had a family member with Parkinson’s Disease. Thirteen patients (5 tremor 
dominant, 8 non-tremor dominant) with a positive family history developed 
dyskinesia. The incidence of dyskinesia development according to clinical 
phenotype was independent from family history and was greater in the NTD group 
(p=0.02). Levodopa treatment was received by 421 (83%) patients; the incidence of 
dyskinesia development who used levodopa was 33% (p<0.001).

Conclusions: Patients with non-tremor dominant phenotype of Idiopathic 
Parkinson’s Disease have a significantly higher risk of developing dyskinesia and 
should be closely clinically followed. 
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INTRODUCTION
Idiopathic Parkinson’s Disease (PD) is the most 
frequently observed neurodegenerative disease 
after Alzheimer’s disease, affecting approximately 
1% of people over the age of 65 and 5% of people 
over the age of 85 (1). Significant motor findings 
in PD include resting tremor, bradykinesia, rigidity, 
and postural instability. These are generally 
progressive and asymmetric with predominance in 
the first involved side (2). In 1990, the Parkinson’s 
Study Group divided PD patients into two 
clinical phenotypes, tremor dominant (TD) and 
non-tremor dominant (NTD) (3). Non-tremor 
dominant (akinetic-rigid type) PD proceeds 
more progressively than TD and develops more 
functional disability (4,5). 

Tremor in PD emerges typically during rest and 
is observed in 60–75% of patients (2). The tremor 
characteristically involves the thumb and is referred 
to as a “money counting tremor” or “pill rolling 
tremor.” In patients with NTD, rigidity, walking 
disorder, stiffening, and postural instability are the 
primary symptoms. Bradykinesia is a characteristic 
clinical finding in both phenotypes and manifests 
as generally slow movement and impaired fine 
motor movements that require skill.

Dyskinesia is a common motor complication of 
treatment and presents as hyperkinetic involuntary 
movements that are frequently choreiform in 
nature. The most important dyskinesia risk factors 
are levodopa (LD) dose and treatment duration. 
Treatment-related dyskinesias are classified based 
on their temporal relationship with medication 
level (e.g., peak dose, end dose). Although 
dyskinesia in PD has been well-described, there 
is no clear consensus on its pathophysiologic 
mechanism. Therefore, in this study, we evaluated 
demographic and clinical features between the 
TD and NTD phenotypes of PD and their effect on 
dyskinesia development. 

METHODS 

Study approval was obtained from the ethics 

committee of our hospital (378 no and 29/11/2019 
date) and principles of the Declaration of Helsinki 
Declaration were followed. All study patients 
provided written informed consent.

We retrospectively identified patients 
diagnosed with idiopathic PD using hospital 
medical records for inclusion in this study. Data 
regarding patient demographics and clinical 
characteristics, clinical stage of PD as defined by 
the Modified Hoehn and Yahr (H&Y) Staging Scale, 
clinical phenotype of PD (TD and NTD), treatment, 
and dyskinesia incidence were recorded. Patients 
with mixed (undefined dominant) phenotype were 
not included for analysis. 

Statistical analysis was conducted using SPSS 
for Windows, version 20.0 software (IBM Corp., 
Armonk, NY, USA). The chi-square test was 
used for comparison of categorical variables. 
Normal distribution of continuous data was 
determined using the Kolmogorov-Smirnov 
test. For comparison of continuous variables 
between groups, the Student’s t-test was used 
for normally distributed data and the Mann-
Whitney U test for non-normally distributed data. 
For correlation analysis, the Spearman test was 
used for non-parametric data and the Pearson 
test for parametric data. P < 0.05 was considered 
statistically significant. 

RESULTS
Five hundred two patients, including 183 (36%) 
women and 319 (64%) men were included in this 
study. Detailed clinical data are shown in Table 1. 
Dyskinesia was observed in 144 (29%) patients (55 
women, 89 men). Average age at PD diagnosis 
was 62.3 ± 11.97 years overall. Average age at 
diagnosis was younger in patients who developed 
dyskinesia than those who did not (57 ± 12.9 years 
vs. 64 ± 11.1 years). Two hundred eighty-five (56%) 
patients had TD clinical phenotype and 217 (44%) 
had NTD phenotype. Of the 285 TD patients, 68 
(24%) developed dyskinesia and 35 % (76) did 
not. Seventy-six (35%) of the 217 NTD patients 
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developed dyskinesia, whereas 141 (65%) (141) did 
not. The incidence of dyskinesia development was 
significantly higher in the NTD group than the TD 
group (p = 0.006) (Table 2). 

Most study participants (217) were H&Y stage 
2. Thirty-four (17%) patients had a family member 
with PD; of these, 24 (70%) had TD clinical 
phenotype and 10 (30%) had NTD. Thirteen (38%) 
patients with a positive family history developed 
dyskinesia (5 TD patients, 8 NTD patients). The 
incidence of dyskinesia development according 
to clinical phenotype was independent from 
family history and was greater in the NTD group 

(p = 0.02). LD treatment was received by 421 (83%) 
patients; the incidence of dyskinesia development 
was significantly greater in these patients 
compared to those who did not receive LD (33% 
vs. 2.5%; p < 0.001). We detected no significant 
differences in dyskinesia incidence between the 
other treatments (dopamine agonists (DA), and 
monoamine oxidase type B inhibitors). 

DISCUSSION
Pathophysiological mechanisms 
PD is a movement disorder characterized by 

Table 1. Clinical Properties and Phenotype Relationship.
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Table 2. Parameters Affecting Dyskynesia.

Patients 
number 

(F/M)

PDBA. 
(SD) TD NTD

Use of LD Familial PD +

yes no Yes(TD/
NTD)

No(TD/
NTD)

Dyskinesia +
144 (55/89)

(%28)
57,98

(12,93)
68 

(%24)
76*

(%35)
142**
(%34)

2
(%3)

13(5/8)
(%38)

76(36/40)***
(%44)

Dyskinesia -
358(128/230)

(%72)
64,06

(11,10)
217

(%76)
141

(%35)
279

(%66)
76

(%97)
21(19/2)

(%62)
95(52/43)

(%56)

Total
502(183/319)

(%100)
62,31

(11,96)
285

(%100)
217

(%100)
421

(%100)
78

(%100)
34

(%100
171

(%100)
*p=0,006  **p=0,000 ***p=0,02.
PDBA: Parkinson Disease Beginning Age TD: Tremor Dominant NTD: Non-tremor Dominant LD: Levodopa.
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involvement of the basal ganglia and other 
structures of the extrapyramidal system (e.g., 
cerebellum). Histopathologically, dopaminergic 
neuron loss, and Lewy particles, which are 
eosinophilic intracytoplasmic protein inclusions, 
are observed in the substantia nigra pars compacta 
(SNc) (6). Although both TD and NTD phenotypes 
of PD exhibit these pathologic findings, previous 
studies have shown many histopathologic and 
pathophysiologic differences between the two. In 
an autopsy study that included 27 NTD and 18 TD 
cases, neuron loss in the SNc and locus coeruleus 
was less in TD cases (7). A similar 2012 study 
also showed less locus coeruleus involvement in 
TD cases (8). Differences between TD and NTD 
phenotypes have been shown in living patients 
as well. A functional magnetic resonance imaging 
study of 17 PD patients (9 TD, 8 NTD) and 14 control 
patients that evaluated striatothalamocortical 
and cerebellothalamocortical circulation showed 
greater circulation in both anatomic territories 
in TD patients than the other groups (9). The 
presynaptic dopaminergic system can be 
evaluated by calculating the amount of striatal 
dopamine transporters using single-photon 
emission computed tomography (SPECT) 
scanning. In a previous SPECT study, a significant 
relationship was found between striatal iodine-123 
(123I) fluoropropyl (FP) carbomethoxy-3 β-(4-
iodophenyltropane) (CIT) uptake and the 
severity of disease in akinetic-rigid patients (NTD 
phenotype), but not in patients with tremor (TD 
phenotype) (10). The above findings suggest that 
the two PD phenotypes have different underlying 
pathologic mechanisms. 

To date, there is no clear consensus regarding 
the pathophysiologic mechanisms of dyskinesia 
development. One theory based on dopamine-
depleted animal models and human PD studies 
postulates that dyskinesia develops as a result 
of dysfunction of the glutaminergic transmission 
from the cortex to striatal medium spiny neurons 
(MSNs) (11). MSNs are characterized by thorn-like 
structures projecting to dendrites that receive 
excitatory glutaminergic impulses from the 

cerebral cortex. These projections are in contact 
with post-synaptic D1/D2 receptors. In the pre- 
synaptic area, the decreased dopamine and 
increased glutamate resulting from PD provide 
a basis for dyskinesia development as a result of 
increased sensitivity to dopamine (12).

Clinical features
Tremor is observed in approximately 2/3 of PD 

patients (4), and the progression of PD is slower 
and functional loss is less in this subgroup (5). In 
our study, 56% of the patients had TD phenotype. 
Dyskinesia can develop in both TD and NTD 
phenotypes; we found dyskinesia incidence rates 
of 24% in TD patients, 35% in NTD patients, and 
28% in all patients. This study additionally showed 
that dyskinesia incidence is higher in patients with 
NTD phenotype (p = 0.006), similar to a previous 
2013 study (13), and in agreement with a 2014 
123I-FP-CIT SPECT study that determined that 
dyskinesia risk is greater in NTD patients and 
suggested that TD and NTD patients require 
different therapeutic approaches to dyskinesia 
(14). 

We also considered other parameters that 
may affect the development of dyskinesia such 
as gender, duration of diagnosis, patient age at 
diagnosis, and treatment. Patients with dyskinesia 
in our study were diagnosed at an earlier age: the 
average age of those who developed dyskinesia 
was 57.9 years, compared to 64 years in those 
without dyskinesia. This suggests that individuals 
diagnosed with PD at an early age are more prone 
to dyskinesia development. In the aforementioned 
2013 study, dyskinesia developed in 58% of 
the patients aged 25–40 years and 23.5% of the 
patients aged ≥40 years old, further supporting 
the notion that young patients are at higher risk 
for developing dyskinesia (13). We additionally 
hypothesize that dysfunction of glutamate 
transmission, which is considered the first step in 
dyskinesia development, started at the moment of 
diagnosis or even before in individuals who were 
diagnosed at an early age. In other words, the 
younger age of individuals with dyskinesia leads 
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us to believe that a mechanism unrelated to LD, 
which is the main agent triggering dyskinesia, 
previously set the stage. 

LD generally results in significant recovery of 
PD symptoms in the first years after treatment 
initiation. However, after 5 years, side effects 
such as motor complications (dyskinesias, on-off 
and wearing off symptoms), autonomic disorders, 
and psychosis are commonly observed. Until 
recently, there was consensus about starting 
early treatment with DA or MAO-B inhibitors and 
delaying the transition to LD as late as possible 
to decrease the risk of dyskinesia. However, in a 
2018 compilation, LD was emphasized as the most 
effective agent for motor symptoms and early 
transition to LD was suggested; this compilation 
also emphasized that dyskinesia may be related to 
the dose and posology of the medication rather 
than treatment duration (15). In our study, we 
examined the relationship between treatments 
and dyskinesia and detected that LD has a 
dominant effect on rasagiline (MAO-B inhibitor) 
and DA for dyskinesia. One hundred forty-two 
patients had dyskinesia among the 421 patients 
receiving LD and only 2 patients had dyskinesia 
among the 81 patients not using LD (p < 0.001). We 
also obtained the same result when we evaluated 
the relationship between diagnosis duration (≤5 
years vs. >5 years), LD and dyskinesia. In other 

words, LD is a strong risk factor for dyskinesia 
independent from duration of disease. In a 2014 
multicenter study, LD dose reduction resulted in 
decreased severity and frequency of dyskinesia 
(16). This result suggests that increased sensitivity 
to dopamine in D1 receptors keep continue in long 
term period thanks to LD or glutamate collection 
keeps induced dyskinesia to continue alone. 

In conclusion, we examined numerous clinical 
parameters as potential risk factors for dyskinesia 
development in PD. Patients with NTD phenotype 
appear to have a significant and independent risk 
and should be closely clinically followed. 
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