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Abstract 
Patients with Parkinson’s disease complain dizziness frequently. Postural hypotension and post- 
ural instablity are suggested to be the reasons of dizziness in elderly people with Parkinson’s dis- 
ease. The aim of this prospective surveillance study was to characterize the etiology of the dizzi- 
ness in patients with PD. A total of 47 consecutive patients with idiopathic Parkinson’s disease 
were enrolled in the prospective surveillance study. Of the 47 patients, 32 (68.1%) had dizziness. 
All patients underwent neurological and otologic examination. Complete blood count, serum elec- 
trolytes, glucose, liver function tests, renal function tests and thyroid function tests, cranial com- 
puterized tomography, direct cervical region radiography and vertebral artery doppler ultrasono- 
graphy were obtained from all patients. Patients were screened for blood pressure changes, drug 
use, cardiovascular diseases, hypertension and diabetes mellitus. The findings of loss of disk hei- 
ght, with subsequent loss of cervical lordosis were higher in patients with dizziness (p = 0.01). The 
results of this study show that cervical-vertebral degeneration may be a common cause of dizzi- 
ness in Parkinson’s disease patients. 
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1. Introduction 
Parkinson’s disease (PD) is associated with progressive neuronal loss of the substantia nigra and other brain 
structure. Although motor features such as tremor, rigidity and slowness of movements occur as main symp- 
toms of disease, non-motor features including dementia, dysautonomia, and psychiatric complaining were es- 
tablished commonly [1]. Parkinson’s disease is an age-related disorder and affects 1.5% of elderly population in 
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Europe [2]. Dizziness is a common complaint which affects about 30% of people over the age of 65 years. 
Dizziness includes sensations such as faintness, light headedness, vertigo and imbalance [3]. For constituting the 
balance system, sensory inputs, integrating system or effector organs must be intact... Alterations in functions of 
one of these systems cause the dizziness or vertigo. Sensory inputs accepted from vestibular apparatus, visuel 
system, and proprioceptive system pass into the central nervous system and are integrated by the activity of the 
cerebellum, the extrapyramidal system, the limbic systwem and cerebral cortex [4]. Causes of dizzeness are neu- 
ro-otologic problems, general medical problems (cardiovascular disorders, drugs), cervical vertigo and multi- 
sensory dizziness syndrome [4]. The most common diagnosis reported in reffered patients is peripheral vestibu- 
lar disease [3]. 

According to our observation, elderly patients with PD complain dizziness frequently. It is recognized that 
postural hypotension and postural instablity are the reasons of dizziness in elderly people with Parkinson’s 
disease [5]. The aim of this prospective surveillance study was to characterize the etiology of the dizziness in 
patients with PD. 

2. Methods 
2.1. Patients 
A total of 47 consecutive patients with idiopathic parkinson’s disease who were examined at the movement 
disorders outpatient clinics in the Department of Neurology at Ankara Research Hospital from 2004 to 2006 
were included in the study. A prospective study was designed, and the medical ethics committee of the hospital 
approved the study protocol. Informed consent was obtained from each participant according to the Declaration 
of Helsinki [6]. 

All patients were evaluated by the same neurologist who was blinded to presence of dizziness syptoms of 
patients. The diagnosis of PD was established according to the U.K. Parkinson’s Disease Society Brain Bank 
criteria for idiopathic PD (UKP-DSBB) [7]. Patients with Parkinson-plus sendrome, secondary parkinsonism 
(drugs, vascular), patients with hearing loss, visual loss, acute or chronic otitis media were excluded. Patients 
with lesions such as infarction or space occupying lesions apparent on cranial computerized tomography were 
also excluded. 

2.2. Evaluation of Patients 
All patients were examined by the same neurologist that was blind to the history of dizziness of the patients and 
all exeminations were done while patients were “on” state. A total of 47 patients were underwent a neurological, 
eye movement, visual acuity, cerebellar system and, neuro-otological examination. The severity of disease was 
evaluated by using UPDRS and Hoehn and Yahr Scales [8]. In addition, each patient were assessed with the 
standart sheets include datas about the demographics, disease and dizziness symptoms. A list of medications 
taken by each patients was recorded. Additional diseases such as hypertension, diabetes mellitus, coronary artery 
diseases were also recorded. A dizzy patient was defined as one who described episodes of disequilibrium 
without fall. 

For vestibulospinal system; Romberg test, Unterberger’s tests, Tandem gait test, and gait test were applied by 
the neurogist [9]. For vestibulo-ocular function; nystagmus, gaze abnormalities, oculocephalic test, doll’s eye 
manoeur, head impulse test, Hallpike test, past-pointing test [9] [10] were done. Complete otological examina- 
tions were made by the same otoneurologist. 

Routine blood biochemistry tests, complete blood count and thyroid function tests and cranial computed 
tomography were performed for all patients. 

Electrocardiographies of all patients were evaluated for cardiac arythmia. Blood pressure and heart rate were 
recorded using flat manometer instrument (ERKA perfect Aneroid Blue Line, Germany) Blood pressure was 
first measured after a 15 minute rest in a supine position. Patients were then asked to spontaneusly stand up and 
blood pressure was recorded after three minutes. A decrease ≥20 mm Hg in systolic blood pressure, ≥10 in 
diastolic blood pressure and, an increase ≥15 beats in second in peripheral artery pulses were choosen as the 
criterion for orthostatic hypotension [11]. The differences in systolic, diastolic and peripheral arterial pulse 
between patients with and without dizziness were compared. 

A total of 47 patients were investigated with color Doppler ultrasonography for vertebral artery insufficiency. 
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Luminal diameter and mean velocity were calculated for each patient as existens. Vertebral artery evaluation 
was made as patient’s neck was in anatomical posture. Same radiologists who were blind to the dizziness symp- 
toms of patients evaluated the patients. Values of these parameters were compared in patients with and without 
dizziness. 

All patients were underwent a direct radiographic evaluation of cervical region. Planes were taken anterior- 
posterior and lateral view. Loss of disk height, with subsequent loss of cervical lordosis, presence of anterior 
osteophytes and posterior osteophytes, reduced space between the vertebrae of neck were determined by the 
same radiologists [12]. Radiologist noted as “present” or “absent” for these abnormalities in direct radiographies 
of cervical region. In addition for the evaluation of vestibular nerve, odiometric tests were done. 

2.3. Statistical Analysis 
Statistical analysis was performed with SPSS for Windows, version 11.5 (SPSS, Chicago, IL). Variables were 
compared via the independent simple t test, statistical significance was defined as p < 0.05. 

3. Results 
A total of 47 patients met the inclusion criteria of the study. The overall mean age was 70.02 ± 7.45 years (range 
51 to 82 years); 16 patients were female (34%) and 31 were male (66%). The overall mean duration of disease, 
according to the history obtained at diagnosis, was 49.58 ± 48.16 months (range 3 to 240 months). 

Mean UPDRS scores of patients were 25.60 ± 11.04 (range 4 to 50). A total of 47 patients, 18 patients (39.1%) 
were in Hoehn-Yahr phase 1, 25 patients (54.3%) were in Hoehn-Yahr phase 2, 4 patients (8.51%) were in 
Hoehn-Yahr phase 3. A total of 47 patients, 5 (10.9%) had no medication, 4 (8.7%) had only levodopa, 8 (17.4%) 
had only dopamine agonists and 30 (63. 82%) had combination of levodopa and dopamine agonist. 

Of the 47 patients, 32 (68.1%) had dizziness. The mean age of patients with dizziness was 71.78 ± 4.88 (range 
60 - 82 years). The mean age of patients without dizziness was 66.26 ± 10.83 (range 51 - 82 years) (Table 1). 

Between the patients with and without dizziness, there were significant differences between disease duration 
(p = 0.02) and mean UPDRS score (p = 0.009). Between the patients with and without dizziness, there were no 
significant differences in terms of age (p = 0.07), gender (p = 0.14), medications for Parkinson disease (p = 0.97), 
additional medications (p = 0.85), presence of hipertension (p = 0.53), diabetes mellitus (p = 0.7), coronary 
artery disease (p = 0.65) and dementia (p = 0.55) (Table 1). 

There were no significant differences in terms of cerebellar tests (p = 0.33), serum Na (p = 0.62), K (p = 0.19), 
Cl (p = 0.89), Ca (p = 0.92), free T3 (p = 0.93), free T4 (0.85), TSH (p = 0.78), Hb (p = 0.77), Hct (p = 0.72), 
glucose (p = 0.23), urea (p = 0.14), creatine (p = 0.46), alanine ALT (p = 0.1), AST (p = 0.5), cholesterole (p = 
0.6), trigliseride (p = 0.2), cranial computed tomography (p = 0.95) between patients with and without dizziness 
(Table 2 and Table 3). 

Between patients with and without dizziness, there was no significant differences in luminal diameters of righ 
and left vertebral arteries (p = 0.41 and 0.19 respectiveley) and mean blood flow velocitıes of right and left 
vertebral artery (p = 0.87 and 0.07 respectively) (Table 4). 

 
Table 1. Features of Parkinson’s patients with and without dizziness. 

 Parkinson’s disease with dizziness (n = 32) Parkinson’s disease without dizziness (n = 15) p 

Age (years) 71.78 ± 4.88 66.26 ± 10.83 0.07 

Sex (female/male) 13/19 3/12 1.14 

Disease duration (month) 58.51 ± 53.34 31.13 ± 28.60 0.02 

UPDRS 28.51 ± 10.61 19.6 ± 9.67 0.009 

Hipertension 16 6 0.5 

Diabetes mellitus 3 1 0.7 

Additional drug therapy 14 7 0.8 

Coronary artery disease 6 2 0.6 
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Table 2. Symptoms and signs of patients. 

Symptoms and signs of 
patients (n) 

Parkinson’s disease with  
dizziness (n = 32) 

Parkinson’s disease without  
dizziness (n = 15) p 

Nausea 7 4 0.8 

Decrease in hearing 15 7 0.09 

Tinnitus 13 2 0.03 

Feeling of fullnes in the ear 10 1 0.02 

Romberg test abnormality 0 0  

Tandem gait abnormality 2 1 0.9 

Unterberger’s test abnormality 1 0 0.5 

Gaze abnormalities 0 0  

Oculocephalic test abnormality 0 0  

Head impulse test abnormality 0 0  

Hallpike test abnormality 0 0  

Presence of dysmetry 2 0 0.1 

Holmes’s rebound test abnormality 0 0  

Presence of dysdiadochokinesis 0 0  

İntension tremor 7 5 0.9 

Presence of dysmetria 2 0 0.1 

Ataxia 1 0 0.3 

Nystagmus 0 0  

 
Table 3. The summary of the laboratuary tests results of patients. 

Laboratuary tests of blood Parkinson’s disease with dizziness (n = 32) Parkinson’s disease without dizziness (n = 15) p 

Hemoglobine (mg/dl) 13.9 ± 1.49 40.89 ± 3.83 0.7 

Hematocrite (%) 40.42 ± 4.29 14.03 ± 1.29 0.7 

Glucose (mg/dl) 110.25 ± 26.17 101.35 ± 13.13 0.2 

Urea (mg/dl) 39.71 ± 16.82 33.04 ± 5.91 0.1 

Creatine (mg/dl) 0.69 ± 0.96 0.9 ± 0.22 0.4 

Alanine transferase (mg/dl) 17.06 ± 5.9 20.13 ± 7.33 0.1 

Aspartate transferase (mg/dl) 19.09 ± 6.27 23.86 ± 4.86 0.1 

Sodium (g/mol) 140.22 ± 2.62 140.62 ± 2.51 0.6 

Potassium (g/mol) 4.42 ± 0.5 4.23 ± 0.2 0.1 

Calcium (g/mol) 10.4 ± 3.37 10.4 ± 3.77 0.9 

Free triiodotyronine 1.73 ± 1.07 1.72 ± 0.89 0.9 

Free thyroxine 2.68 ± 0.43 2.66 ± 0.52 0.8 

Thyroid stimulating hormone 1.43 ± 1.28 1.34 ± 0.31 0.7 

Cholesterole (mg/dl) 194.82 ± 35.6 189.58 ± 24.62 0.6 

Thrigliseride (mg/dl) 122.55 ± 47.32 103.83 ± 44.16 0.2 
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A decrease of at least 20 mm Hg systolic blood pressure values was found in 1 (%) of the 47 patients. A 
decrease of at least 10 mm Hg diastolic blood pressure was found in 6 (%) of the 47 patients. There were no 
significant decrease in systolic or diastolic blood pressure at standing in patients with dizziness (p = 0.2 and p = 
0.2 respectively). On the contrary, significant increase in systolic and diastolic blood pressure were found 
(Table 5). 

The findings of loss of disk height, with subsequent loss of cervical lordosis were higher in patients with 
dizziness (p = 0.01). Of the 47 patients, 30 (68.2%) had these abnormalities on the direct cervical radiography. 
Of the 30 patients with abnormality on the graphies, 24 (80%) had dizziness. 

The otologic examinations of patients were all normal but, 28 patients (59.2%) were had mild sensoryneural 
hearing loss in odiologic examinations. But there were no differences in odiologic abnormalities between pa- 
tients with and without dizziness (p = 0.09). 

4. Discussion 
The results of this study show that cervical-vertebral degeneration may be a common cause of dizziness in 
Parkinson’s disease patients. In the coordination of eye, head, and body posture, the proprioceptive inputs from 
neck are important [13]. Neck and head move together. So, disorder in cervicoproprioceptive mechanisms leads 
to unsteadiness or dizziness associated with neck movements. The head rotation sense is mediated by vestibular, 
proprioceptive or visual receptors. As well as, vestibular and visual disorders, neck proprioceptive abnormalities 
may induce dizziness. This proprioception is generated by the deep short intervertebral neck muscles that in- 
clude extensive muscle spindles [14]. The unilateral irritation or deficit of neck afferents cause cervical tone 
imbalance and abnormalities of vestibular and neck inputs [13]. Thus degenerative disorders of cervical ver- 
tebrae may affect neck sensory input. In previous studies showed that the most common clinical causes of 
dizziness in older people in the community were central vascular disease or cervical spondylosis [15]. Degenera- 
tive changes of cervical uncovertebral junctions were assessed by anteroposterior direct radiographies of cer- 
vical region [16]. In fact magnetic resonance imaging (MRI) or computerized tomography (CT) of cervical spine 
are superior to direct radiographic images for disc, joint and bony abnormalities of cervical region. But this 
study was design as a surveillance investigations about the etiology of dizziness in PD. But Colledge et al. found 
no significant difference in the prevelance of the cervical cord and vertebrae in the subjects with and without 
dizziness [3].  

Autonomic features are often together with PD. The involvement of the sympathetic system in the autonomic 
dysfunction of PD is well known antity. The occurence of orthostatic hypotension may be caused by the course 
of disease progression or dopaminergic drugs [17]. In one report the symptomatic orthostatic hypotension was 

 
Table 4. The mean results of the color doppler ultrasonography of vertebral arteries. 

Vertebral arteries 
Parkinson’s disease with dizziness (n = 32) Parkinson’s disease without dizziness (n = 15) p p 

Right Left Right Left Right Left 

Luminal diameter(mm) 3.63 ± 0.46 5.65 ± 4.20 3.79 ± 0.48 3.77 ± 0.42 0.41 0.19 

Mean velocity (ml/sec) 117.05 ± 50.89 145.22 ± 50.1 120 ± 27.29 112 ± 18.22 0.87 0.07 

 
Table 5. Summary of arterial blood pressure values of patients. 

 Lying Standing Change p 

Mean systolic blood pressure (mmHg)     

With dizziness 144.6 ± 25.3 150.6 ± 27.3 5.93 ± 3.45 
0.22 

Without dizziness 125.3 ± 9.9 120.7 ± 32.1 2 ± 0.46 

Mean diastolic blood pressure (mmHg)     

With dizziness 87.6 ± 10.3 95.6 ± 20.6 5.93 ± 3.6 
0.23 

Without dizziness 76.6 ± 4.8 79.3 ± 7.03 2.6 ± 1.03 
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found in duration of disease, daily levodopa and bromocriptine [18]. In PD, Lewy bodies was found in brain 
regions that include for autonomic nervous system such as locus coeruleus, dorsal vagal nucleus, interme- 
diolateral nucleus [18]. In this study orthostatic hypotension was not found as the reason for dizziness of the 
patients with PD. But some reports did not support this result. Hiles et all. found that orthostatic hypotension 
was a major course of unexplained dizziness in elderly patients. However the occurence of orthostatic hypoten- 
sion in PD remains controversial, some authors did not find higher incidence of orthostatic hypotension in 
course of PD [19] [20]. All patients underwent office measurements of lying and standing blood pressure. No 
patients were dizzy during the blood pressure measurements. Use of antihypertansive drugs and other additional 
medical problems were eliminated because groups were homogene for drugs and medical history. 

Vertebrobasilar insufficiency (VBI) means poor circulation of blood in the vertebral and basillar arteries. 
There may be temporary block that leads to hypoperfusion of brain areas especially when the vertebral arteries 
kinked and narrowed by certain movements of the neck. This attacks may cause dizziness. In the case of hy- 
potension, taking medication for hearth failure, PD can bring on a dizziness attack. Color doppler ultrasono- 
graphy is the most widespread diagnostic procedure in obstructive disease of the arteries supplying the brain. In 
present study, there were not any differences in vertebral arteries doppler ultrasonographic parameters between 
patients with and without dizziness. Although in elderly the atherothrombotic events of extra and intracranial 
arteries are higher incidence, in our study group, vertebral insufficiency or flow disorders were not found as a 
reason of dizziness [21]. 

In recent reports, investigators showed that overall, 5.3% of patients with PD have BPPV, and 10.8% of 
patients who self-report dizziness have objective signs of BPPV. But in our research all patients undergo the 
vestibuler examinations were normal for vestibular tests [22]. Systemic disorders may cause to dizziness by 
affecting the sensory system, central system or target organs. Electrolyte disorders, hypothyroidism, anemia, 
hypoglicemia that may cause decrease cerebral perfusion, abnormalities of breathing, may result in dizziness. In 
this study these systemic causes was eliminated. There were some restrictive factors in this study. Magnetic 
resonance imaging of cervical region is superior to direct radiographic graphies. The most identical datas may 
obtain from electronystagmography of patients with dizziness for detecting the vestibular abnormalities. But this 
study was design as a surveillance study. According to the results of this study cervical degenerative changes 
were seem to the cause of the dizziness of patients with PD. Elderly people may commonly suffer from the 
symptoms of the cervical vertebral degenerations. As a suggestion, finding of high incidence of cervical ver- 
tebral degeneration as a cause of dizziness in patients with parkinson’s disease may connected to the age of the 
patients. But on the other hand, if longer mean disease duration and higher mean UPDRS scores in patient with 
dizziness are to take in the consideration, dizziness may be accepted as one of the systemic symptoms of late 
Parkinson’s disease. We suggested that for accepting the dizziness as a symptoms of the disease, there must be 
designed wide prospective and controlled studies. 
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