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Abstract

Subthalamic nucleus deep brain stimulation (STN-DBS) is
a alternative treatment in Parkinson's disease. The iam of
this case report is to present a case with a positive effect
of STN-DBS on eatly-term results in Parkinson's disease.
A 45-year-old man who underwent STN-DBS surgery as a
treatment method for Parkinson's Disease was presented.
He was assessed in preoperative and postoperative period.
STN-DBS surgery reduced the clinical severity of
Parkinson's disease, the patient walked a certain distance in
a shorter period, increased number of motion repetitions
at a certain time interval, and decreased anxiety and
depression level. In conclusion STN DBS surgery has a
positive effect on physical functions in Parkinson's disease
and it may be useful to perform follow-up study in order
to evaluate changes in cognitive functions.
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INTRODUCTION

Patkinson's disease (PD) is the second most
common chronic neurodegenerative disease after
Alzheimer's disease!. As the main cause of PD is the
loss of nigrostriatal dopaminergic neurons,
disruption of dopamine and acetylcholine balance in
the basal ganglia is also effective in the development
of the disease**. The main and early symptoms of
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Subtalamik ¢ekirdek derin beyin stimilasyonu (STN-DBS)
Parkinson hastaliginda alternatif bir tedavi yéntemidir. Bu
calismanin amact Parkinson hastaliginda STN-DBS'nin
erken dénem sonuglart dzerine etkisini  bir olgu
baglaminda incelemektir. Parkinson hastaliginda bir tedavi
yontemi olarak STN-DBS cerrahisi geciren 45 yasinda
erkek hasta sunuldu. Olgu ameliyat 6ncesi ve sonrast
olmak tzere iki kez degerlendirildi. STN-DBS cerrahisinin
Parkinson hastasinda Parkinson Hastahigiin  klinik
siddetini azalttig1, hastanin belirli mesafe arasin daha kisa
sirede yuridigi, belitli zaman araliginda hareket tekrar
sayistnin arttil, anksiyete ve depresyon diizeyinin azaldigt
belitlendi.  Sonu¢  olatak  STN-DBS'in  Parkinson
hastaliginda fiziksel fonksiyonlar tizerine olumlu etkisi
belirlenmis olup, kognitif fonksiyonlardaki degisikliklerin
degerlendirilebilmesi icin islem sonrast izlem ¢alismasinin
yapilmasi yararl olabilir.

Anahtar kelimeler: Parkinson hastaligi, subtalamik
cekirdek, fiziksel fonksiyon, duygusal durum, biligsel
fonksiyonlar

PD include bradykinesia /akinesia, rigidity, trest
tremor; later findings are postural instability and
walking and balance disorders and it is a progressive
movement disorder’->5. In addition to the general
symptoms; there may be symptoms such as
cognitive and behavioral disorders, communication
problems, urinary problems, sexual dysfunction,
falls, some problems with daily living activities
(DLA), walking and balance problems, weight loss,
excessive sweating, and sleep disorders>”7.
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In PD, motor symptoms are well known.
Treatments (pharmacological / physiotherapy /
surgical) are mostly focused on this area’.
Pharmacological treatment (the most effective drug
used is Levodopa) is symptomatic and individual to
eliminate the signs and symptoms of the diseasel.
Physiotherapy is used in conjunction with
pharmacological treatment to eliminate rigidity in
the muscles and joints, to correct postural
deformities, to remove walking difficulty, to acquire
fine skills of hand, to maintain normal function and
independence in order to relieve breathing difficulty.
The aim of surgical treatment is to burn the
structures of the brain areas such as subthalamic
nucleus, globus pallidus internus and ventralis
intermediate nucleus of the thalamus with high
frequency (decrease activity of
abnormally cells) or through deep
electrodes placed in these regions to prevent signs
and symptoms clinically by providing electrical
stimulation (increase dopamine activity) 246811,

sound waves
increased

Deep brain stimulation (DBS) performed in 1987 by
Benabid et al.!? is a safe and effective alternative to
treatment of some movement disorders such as
PD313, DBS does not cure the disease, but alleviates
the symptoms, improves the quality of life of the
patient and reduces or terminates the amount of
drug used and provides independence in daily living
activities®!0. In this case report, we aimed to
evaluate the effect of subthalamic nucleus deep
brain  stimulation on results  in
Parkinson's disease.

early-term

CASE

A 45-year-old man who was 62 kg in weight and 163
cm in height was implanted with DBS in May 2018
in Department of Neurosurgery of a university
hospital in Turkey. He had a history of PD for 6
years and used Levodopa in his preoperative
evaluation. No pathological finding was found in
physical  examination and  other  system
examinations. Hemogram and biochemistry values
were within normal limits in laboratory tests. Until
the day of surgery, the patient who was using
antiparkinsonian drugs was operated according to
clinical procedures and after surgery, he was
followed-up according to clinical procedures.

Demographic and disease characteristics of the
patient were examined after written and verbal
consent was obtained in the preoperative period. In
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order to compare motor skills, emotional state,
cognitive functions and daily living activities which
may be related with disease and surgical
intervention, pre-test in the preoperative period and
post-test in the post-operative period were used.
Post-tests were used 2 months after the activation of
the programmable pulse generator which was
implanted. This generator activated 3 months later
after the implantation. So, post-tests were used in
the sixth month after the surgery. The study was
performed in accordance with the Declaration of
Helsinki.

Measures

The Unified Parkinson's Disease Rating Scale
(UPDRS) was used to determine the clinical severity
of PD and the Hoehn & Yahr Parkinson's Disease
Level Scale was used to determine the stage of PD.
UPDRS was developed in 1987 by Fahn et al'* and
the Turkish walidity and reliability study was
petformed by Akbostanci et al. in 2000'. To assess
the severity of the disease, the change of symptoms
over time, and treatment efficacy in the clinical
evaluation of patients with PD. The lowest total
score is 0 and the highest score is 199. 199
represents the worst disability level and 0 represents
there is no disability. UPDRS was found to be 21
points in the preoperative period and 8 in the
postoperative period of the patient. The Hoehn &
Yahr Patkinson's Disease Level Scale was developed
by Hoehn and Yahr in 1967 to determine the clinical
stage and severity of PD'0. The Turkish validity and
reliability was not performed of the scale, but it was
adapted to Turkish language by Turkish official of
Movement Disorders Society!”. The scale evaluates
the severity of the disease together with activity
independence and divides it into 5 stages. Stage 1
shows the lowest disease severity, while stage 5
shows the highest disease severity. In the
preoperative period, the stage of PD was in stage 1,
and the disease was maintained at stage 1 in the
postoperative period.

Hand functions, mobility, and balance
ability

In order to evaluate mobility and balance, Timed up
and Go Test, 12 Meters Walking Test, Chair Stand
Test were used. Hand Writing Test was used to
evaluate hand functions. In the Timed Up and Go
Test, after measuring the distance of 3 meters, the
distance determined by the start command was
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measured in how many seconds the patient walked
without help. The patient who walked 3 meters
before the operation in 4 seconds, walked in 2
seconds after the operation. In the 12 Meters
Walking Test, after measuring the distance of 12
meters, by the start command was measured in how
many seconds the patient walked without help. The
patient who walked 12 meters before the operation
in 13 seconds, walked in 9 seconds after the
operation. In the Chair Stand Test, the patient was
placed on the middle part of a chair with a height of
43.18 cm (12 inches), with the back of the chair
perpendicular to the center and the legs pressed on
the ground and the arms crossed on the chest. In
this position, he was asked to stand up and sit down
as long as he could in 30 seconds with the start
command, and the number of lifts he made was
recorded exactly. In the preoperative period, the
patient who had to stand 13 times was counted as
18 after the operation. In the Hand Writing Test,
the patient wrote a sentence (I love to do sports
outside the home-in Turkish) to evaluate the hand
functions. How long the patient wrote the desired
sentence was recorded in seconds with the help of a
stopwatch. The writing time was 20 seconds in the
preoperative period and the patient wrote the same
text in 19 seconds in the postoperative period. Since
the affected side of the patient was the right side of
the patient and the patient's dominant side was the
left side, the difference between the preoperative
and postoperative period was not clear.

Emotional status

Hospital Anxiety and Depression Scale (HAD) and
the State and Trait Anxiety Inventory (STAI) were
used to evaluate the emotional status. The Hospital
Anxiety and Depression Scale was developed by
Zigmond and Snaith in 1983 and the Turkish
validity and reliability study was performed by
Aydemir et al. in 1997!8. Some items of the scale,
which consists of 14 questions, measure anxiety
while some items measure depression. It was found
that the patient's anxiety score was 11 points and
depression score was 13 points in the preoperative
period, and the anxiety and depression scores were 7
in the postoperative period. Situation and Continuity
Anxiety Scale (STAI) was developed in 1970 by
Speilberger in order to measure anxiety and
continuity anxiety level. In 1977, his validity and
reliability were tested by Oner in Turkish!®. While
state anxiety scale determines how the individual
feels himself/herself in a certain time and under
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certain conditions, with the continuity anxiety scale,
it is generally determined how the individual feels
himself regardless of his/her condition and
conditions. Total score obtained from both scales
ranged from 20 to 80; a high score indicates high
anxiety level and small score indicates low anxiety
level. Preoperative state anxiety level was 34 and
continuity anxiety level was measured as 44, and
state anxiety level was 34 and continuity anxiety
level was found to be 43 at the postoperative period.

Cognitive functions

Cogpnitive functions were evaluated with Hodkinson
Abbreviated Mental Test?. It was adapted to
Turkish language in 2006 by Dirik et al.>! The test
consists of a total of 10 questions measuring the
time and time otientation, memory and arithmetic
abilities. Scoring is between 0 and 10. 0-2 wrong
answer indicates that there is no cognitive
dysfunction, 3-4 wrong answer is mild cognitive
dysfunction, and 5 and above the wrong answer
shows that there is an advanced cognitive
dysfunction. The Hodkinson Abbreviated Mental
Test score was determined as 9 true answers before
and after the operation.

Daily living activities

Schwab and England Daily Living Activities Rating
Scale were used to evaluating the daily activities of
the patient in PD. The scale allows the individual to
determine the level of independence while
performing daily activities??. The scale consists of a
total of 10 items. The reliability and wvalidity in
Turkish of the scale has not been analyzed but it has
been used in several studies®?32*, The scale is rated
0-100% of the patient's dependence level. While
100% shows complete independence, 0% shows
being completely dependent. The GIA scale, which
was determined as 90% in the preoperative period,
was found to be 100% in the postoperative period
and the patient was found to be fully independent in
the preoperative and postoperative period.

DISCUSSION

PD is a neurodegenerative disease with a high
incidence and is seen in 1-3% of all people over 65
years of agel*. Men are affected 1.5 times more
frequently than women!. In spite of the positive
effects of drugs on the symptoms of the disease,
because of the increase in undesirable side effects
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and in the absence of drug efficacy, surgical
treatment is preferred!%. With DBS surgical
procedure, all major symptoms such as tremor,
rigidity, and bradykinesia have been improved and
the drug treatment of the patient has been
reduced*®10.20, Savas et al.?’ reported a decrease in
the average daily dose of a drug used by patients
after STN DBS surgery. In the studies performed
with  STN DBS, it was reported that all
parkinsonism  parameters and UPDRS scores
(tremor, rigidity, bradykinesia etc.) improved after
surgery?$-32, In our case, there were no differences in
the clinical stage of PD and it was found that
UPDRS scores improved after surgery.

Walking disorders occur at every stage of PD.
Studies reported increased mobility and balance test
results after DBS surgery®-%. In our case, it was
found that the mobility and balance ability improved
according to the results of the scale we compared.

While mental functions are preserved in the eatly
stages of PD, cognitive tests often show that
attention, visual-spatial abilities, executive functions,
and verbal fluency are affected. Various cognitive
deficiencies associated with PD include difficulties
with attention, problem-solving, inhibition, verbal
fluency, mental flexibility, memory retrieval, word-
finding, and visual-spatial abilities>?”. The thought
flow and answering questions are slow, but the
correct response can be delayed. In the course of
PD, dementia develops in 20-30% of patients in the
late period®®. While some studies reported no
change in cognitive functions’”-*#, others reported
a significant difference between the pre-operative
and post-operative values in the sub-parameter of
attention from cognitive functions*-43. In our case,
it was found that there was no change in cognitive
functions in the preoperative and postoperative
period.

Depression is the most common psychiatric
disorder in PD. Major depression can be observed
in about 30% of the patients>*. Depression in PD is
mild and self-blame, guilt, and failure are rare.
However, loss of self-confidence, anxiety, and
irritability are evident. It is thought that changes in
brain chemistry along with physical disability play a
role in the development of depression®.

Studies reported that there was a positive
improvement  in  emotional  states  and
neuropsychiatric ~ changes*4¢  and  patients'

depression levels decreased after surgery*>#’. In our
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case, while decreased anxiety and depression scores
were determined in the postoperative period, no
change was observed in the state and continuity
anxiety levels of the patient.

The most important symptom affecting the activities
of daily living in patients with PD is slowing
movements*. The patients are increasingly feeling
their mild difficulties in performing their simple
daily work, and this limitation progresses to the full
limitation as the disease progresses. The decrease in
motor functions such as tremor, hypokinesia,
rigidity, which are the main symptoms of the disease
negatively affect the activities of daily living and the
quality of life of patients decreases®*. Studies have
shown a significant improvement in patients' quality
of life scores, mobility and DLA levels after
surgery>6-3246,5051 Powell et al.>> emphasized that the
surgical treatment is controlled by adaptation of the
neuromuscular system in Parkinson's patients and
that with this improved compatibility, the risk of
falling, mortality, and morbidity decreases, thus
increasing the independence and quality of life. In
our case, the DLA scale, which was determined as
90% in the preoperative period was determined as
100% in the postoperative period.

The results showed that STN DBS surgery had a
curative effect on early-stage physical function,
emotional status and DLA in Parkinson's patients,
but had no effect on cognitive functions. The first
3-month period following DBS implantation is
important to obtain an optimal outcome for
patients, relatives and healthcare workers. Most
patients require a bio-psycho-social adjustment to
their new experience with an implanted electronic
device. They also need to be informed about the
possibilities and limitations of their treatment, as
well as their baseless fears. Health professionals
provide support for patients and caregivers in the
pre- and postoperative period by providing training
and exchange of experience and provide safe use of
accessory devices by patients. Patients undergoing
DBS surgery are also at risk of developing
perioperative motor and non-motor side effects.
Health professionals train patients and caregivers in
addition to providing care for patients with
significant motor or cognitive deficits.
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