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ABSTRACT

Assessment of autonomic dysfunction in Parkinson patients by electrocardiogram
Introduction and Objective: In Parkinson’s disease, autonomic involvement may be seen depending on
degeneration of spinal autonom neuron or side effects of treatment, as well as cardinal signs. Sudden death
caused by autonomic dysfunction detected by QT interval has been reported in studies. In our study; we aim
to investigate the degree of QT interval prolongation, and its relationship between gender, duration of
disease, and treatment in patients with Parkinson disease to evaluate autonomic dysfunction.

Material and Method: Twenty patients with Parkinson’s disease followed by the Movement Disorder
Outpatient Clinic in the 2™ Neurology Department, at Bakirkoy Research and Training Hospital for Psychiatry,
Neurology and Neurosurgery were selected. Furthermore, 18 healthy controls were included in our study. None
of the participants had cardiac disease, diabetes, hypertension, electrolyte imbalance, chronic liver and kidney
diseases. They were not using any drug effecting QT interval. In electocardiography (ECG) analyses, because
previous RR interval affected QT interval, QT-c intervals calculated according to Bazett's formula [QTc = QT/
(RRY2)] were predicated. QT, QT-c and RR intervals were measured automatically by ECG machines.

Results: Twelve (60%) of patients were female and 8 (40%) patients were male. In the control group, there
were 6 (33.3%) female and 12 (66.7%) male. The mean age was 69.8 (+8.57) and 64.8 (+8.71) in the patient and
control groups, respectively. The mean duration of disease was 6.1(+3.1) years. QT, QT-c and RR intervals were
not significantly correlated with duration of the disease. According to gender, Qt, QTc and RR intervals were
compared in both groups, and there was not significant correlation. Means of QT-c interval were found very
significantly longer in patients than controls, and means of QT interval were again found significantly longer in
the patients. The RR intervals were measured in both groups and no significant correlation was found. The
patients were using L-Dopa, Dopa agonist, MAO-B inhibitory drugs in similar doses and combinations, and the
effects of the drugs on QT intervals could not have been compared. Among the study groups, means of QT
and QTc intervals were compared and they were found substantially longer in patients.

Conclusion: In Parkinson'’s disease, alternations of QTc have an important role on cardioselective factors like
pathologies of sympathetic and intrinsic neurons. For this reason, we think that QT-c measurement is an
important parameter in terms of determining the risk of sudden death in Parkinson patients whose autonomic
symptoms are prominent, and if there is a QT-c interval prolongation, these Parkinson patients must be
followed by cardiologists as well.
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OZET

Parkinson hastalarinda otonomik disfonksiyonun EKG ile degerlendirimesi

Giris ve Amag: Parkinson hastaliginda kardinal bulgularin yanisira; spinal otonom néronlarda dejenerasyona veya

tedavide kullanilan ilaglarin yan etkilerine bagli olarak otonom belirtiler gérulebilir. Parkinson hastalarinda,

otonomik disfonksiyona bagli olarak QT intervalinde uzama saptanmig, bunun ani élimlere yol agabildigi

belirtilmistir. Bu ¢alismada, Parkinson hastalarinda otonomik disfonksiyonu degerlendirmek amaciyla QT interval

degisimleri ve bu parametrenin cinsiyet, hastalik stresi ve tedavi ile iliskisinin arastinimasi amaglanmistir.

Arac ve Yontem: Calismaya, Bakirkdy Ruh ve Sinir Hastaliklar Hastanesi 2. Noroloji Hareket Bozuklugu

Polikliniginden takipli, kardiak hastalik, diyabet, hipertansiyon, elektrolit imbalansi, kronik karaciger hastaligi ve

bdbrek yetmezligi dykisu ve QT araligini etkileyebilecek ilag kullanimi olmayan 20 Parkinson hastasi ve 18 saglikli

kontrol grubu dahil edildi. EKG incelemesinde, QT intervali bir &nceki RR intervalinden etkilendigi icin, dlciimlerde Address reprint requests to:

Bazett's formult (QTc = QT/(RR)Y2) ile hesaplanan QT-c degeri esas alindi. Otomatik analiz yapan EKG cihazi ile Neurologis’? Ozlemq Altiokka 'Prof Dr. Mazhar
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ulgular: Hastalarin 12'si kadin (%60), 8i erkek (%40), kontrol grubunun 6'si kadin (%33.3), 12'si erkek (%66.7) idi. Wassfial o Byt NeuTelesy &

Hastalarin yas ortalamasi 69.8 (+8.57), kontrol grubunun yas ortalamasl ise 64.8 (+8.71) olarak saptandi. Ortalama N P! y2m DerYIa Py gZNe rolo

hastalik stresi 6.1 (+3.1) yil idi. Hastallk stiresi ile QT, QT-c ve RR degerleri arasinda anlamii korelasyon bulunmadi. i teurgleJrgrerE(/, P o Y,

Her iki grupta cinsiyet ydnunden QT, QT-c ve RR degerleri kiyaslandi, ancak anlamli fark bulunamadi. Her iki grupta stanbul - Turkey

QT ve QT-c ortalamalar degerlendirildi. Hasta grubunda QT-c ortalamasinin ve QT ortalamasinin, normal gruptan Phone: +90-212-543-6565/1920

anlamli olarak ileri dizeyde yUksek oldugu gérdldu. Her iki grupta R-R mesafesi dlguldu ve anlamii fark bulunmadi. .

Hastalar; L-Dopa, Dopa agonisti, MAO-B inhibitori ilaglar benzer kombinasyonlarda kullanmakta idi. Kullanilan E-mail address:

ilaglarin QT intervali Uzerine etkisi kiyaslanamadi. Hasta ve normal gruplarda QT ve QT-c ortalamalari kiyaslanmis ozlemaltiokka@gmail.com

ve hastalarin QT ve QT-c ortalamasinin normalden ileri dizeyde yuksek oldugu saptanmistir. Date of receipt:
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INTRODUCTION

arkinson’s disease (PD) was first described by British
Pphysician James Parkinson as “shaking palsy” in
1817. Cardinal symptoms of the disease are resting
tremor, reduction in voluntary and associated
movements, increase in tonus as rigidity and postural
instability. In addition to these symptoms, autonomous
symptoms and signs due to degeneration of spinal
autonomous neurons and side effects of medications
used to treat the disease particularly in advanced stages
of disease (1,2). Prolongation of QT interval due to
autonomic dysfunction was observed in Parkinson
patients in the literature and sudden deaths due to this
finding were reported (1).

In this study, we aimed to investigate QT interval
changes and relationship of this parameter with gender,
disease duration and treatment in order to evaluate

autonomic dysfunction in Parkinson patients.
METHODS

Twenty Parkinson patients who were being
followed-up by Movement Disorders Outpatient Clinic
of Prof. Dr. Mazhar Osman Bakirkdy Research and
Training Hospital for Psychiatry, Neurology and
Neurosurgery, 2nd Department of Neurology and not
having history of cardiac disorder, diabetes,
hypertension, electrolyte imbalance, chronic liver
disease and renal failure and medication use affecting
QT interval and 18 healthy people as the control group
were included in the study. In ECG examination, due to
negative effect of QT interval by previous RR interval,
QT-c (corrected QT dispersion) which was calculated
by Bazett formula (QT-c= QT/(RR)%2) was used in

assessments. QT, QT-c and RR assessments were done
by auto-analyzing ECG device.

Statistical Analysis

SPSS (11.5 version) package software was used for
biostatistical analyses. When study data were being
evaluated, in addition to descriptive statistical methods
(mean, standard deviation) Student’s t-test was used to
compare quantitative data and inter-group comparisons
of parameters having normal distribution. Chi-square
test was used to compare qualitative data. Significance
level was taken as p<0.05. Spearman correlation test
was used for correlation analysis (r value).

RESULTS

There were 12 women (60%) and 8 men (40%) at the
patient group and 6 women (33.3%) and 12 men (66.7 %)
at the control group. Mean age was 69.8 (+8.57) at the
patient group and 64.8 (+8.71) at the control group.
Mean disease duration was 6.1 (£3.1) years. No significant
correlation was found between disease duration and QT,
QT-c and RR values (p>0.05) (Table 1). QT, QT-c and
RR values were compared for gender at both groups and
no significant difference was found (x?=0.70, p=0.10).
QT and QT-c mean values were assessed at both groups.

Table 1: Relationship between disease duration and
ECG characteristics

n=20 QT QT-c RR
Disease duration r -0.143 0.22 -0.21
P 0.549 0.20 0.29

QT duration: Duration between initiation of Q wave and termination of T wave in ECG.
QT-c: Corrected QT duration.
RR Interval: Duration between R waves of two consecutive QRS complexes in ECG.

Table 2: Mean values of patient and control group according to ECG characteristics

Patient n=20 Normal n=18 :
Mean * Standard deviation Mean * Standard deviation P
Age 69.80+8.57 64.88+8.71 1.751 >0.05
Disease duration (year) 6.10£3.11
QT (milliseconds) 397.70+16.14 374.44+19.88 3.932 <0.001
QT-c (milliseconds) 423.75+16.59 404.16+16.58 3.635 <0.001
RR (milliseconds) 847+120.57 791.11+89.76 1.630 >0.05

QT duration: Duration between initiation of Q wave and termination of T wave in ECG, QT-c: Corrected QT duration, RR Interval: Duration between R waves of two consecutive QRS

complexes in ECG, t: Student T Test
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Mean QT-c value of patients (423.75 msec.) was
significantly higher (p<0.001) than the control group
(404.16 msec.) and also mean QT value of patients
(397.70 msec.) was significantly higher (p<0.001) than the
control group (374.44 msec.). R-R interval was calculated
at each group and no significant difference was found
(p=0.12) (Table 2). Patients were using combinations of
L-Dopa, Dopa agonists, MAO-B inhibitors so their effects
on QT interval could not be assessed.

DISCUSSION

QT interval of ECG represents total ventricular
myocardial depolarization and repolarization duration
(3,4). Prolongation of QT interval which is concomitant
with ventricular arthythmia has been related to unexpected
cardiovascular deaths (1). QT prolongation and sudden
death have been reported due to autonomic dysfunction
in patients with PD and multi-system atrophy (MSA) in
the literature (1,3-6). For this reason, QT interval is
important for follow-up and treatment of these patients.
QT-c and R-R interval assessments were performed in
studies done with patients with PD and MSA and
prolongation of QT-c interval was detected compared to
control group but no significant difference was found at
R-R interval and QT (7). In PD, QT-c interval was
compared between patients who are taking anti-
Parkinsonian medications and unmedicated group: no
significant difference was found. In our study, we also
found a highly significant difference of mean QT-c in PD
compared to healthy controls which is consistent with the
literature. However, mean QT was also found significantly
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