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Preoperative Visual Memory Performance as
a Predictive Factor of Cognitive Changes after
Deep Brain Stimulation of Subthalamic Nucleus

in Parkinson’s Disease

Predoperacni vykony v oblasti vizualni paméti
jako prediktivni faktor kognitivnich zmén po
hluboké mozkové stimulaci subthalamického
jadra u Parkinsonovy nemoci

Abstract

Aim: Deep brain stimulation of subthalamic nucleus (DBS STN) is considered to be a clinically
established treatment method to manage the symptoms of advanced stage Parkinson’s disease.
Despite the strict inclusion criteria, it may have negative impact on the quality of cognitive
functions. Our research aimed to identify predictive neuropsychological factors that signal risk
of postoperative deterioration of cognitive functions before the DBS STN. Patients and methods:
Forty-six patients with idiopathic Parkinson’s disease were included in the study (mean age at
the time of operation 59.61 years; SD = 7.06). The patients were examined by a neuropsychologist
before and after the DBS STN implantation. The neuropsychological test battery included
Wechsler Adult Intelligence Scale short form, Mattis Dementia Rating Scale, Word list, Rey-Oster-
rieth Complex Figure Test, Stroop Colour Word Test and verbal fluency tests. Results: The quality
of visual memory proved to be a sensitive predictive factor related to risk of cognitive changes
after DBS STN implantation, as before the implantation the level of visual memory statistically
negatively corresponded to impairment of cognitive performance in neuropsychological tests
after the implantation. Conclusion: Low performance in the area of visual memory before the
implantation may predict an increased risk of cognitive deterioration after the implantation of
DBS STN in Parkinson’s disease. We assume that the changes in visual memory reflect progression
of degenerative process in Parkinson’s disease into other brain areas away from the frontostriatal
circuit, mainly to posterior temporoparietal areas.
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Souhrn

Cil: Hlubokd mozkové stimulace subthalamického jadra (DBS STN) je povazovana za klinicky pifnosnou metodu Iécby pfiznakd pokrocilého stadia
Parkinsonovy nemoci. Avsak i pres striktni dodrzeni vstupnich kritérif maze mit negativni dopad na kvalitu kognitivnich funkci. Cilem naseho vyzkumu
bylo nalézt prediktivni neuropsychologické faktory, které by jiz pfred DBS STN mohly signalizovat riziko zhorseni kognitivnich funkci po implantaci.
Soubor a metodika: \V'yzkumny soubor byl tvofen 46 pacienty s idiopatickou Parkinsonovou nemoci (prdmeérny vek v dobé zakroku 59,61 let; SD = 7,06),
ktef absolvovali neuropsychologické vysetfeni pred a po implantaci DBS STN. Neuropsychologicka testova baterie zahrnovala zkracenou verzi
Wechslerovy intelektové skély, Mattisovu skdlu demence, Seznam slov, Reyovu-Osterriethovu komplexni figuru, StroopUyv test a zkousky verbalni
fluence. Vysledky: Jako senzitivni prediktivni faktor ve vztahu k riziku kognitivnich zmén po implantaci DBS STN se prokdazala kvalita vizudIni paméti, kdy
pred implantaci zjisténa Uroven vizudlni paméti statisticky vyznamné negativné korelovala s poklesem kognitivnich vykon( v neuropsychologickych
testech po implantaci. Zdver: Nizké vykony v oblasti vizudIni paméti pfed implantaci mohou poukazovat na zvysené riziko kognitivnich zmén po
implantaci DBS STN u Parkinsonovy nemoci. Pfedpoklddame, Ze zmény vizudlni paméti odrazi progresi degenerativniho procesu u Parkinsonovy
nemoci do dalsich oblasti mozku mimo frontostriatalni okruh, zejména do posteriornich temporoparietalnich oblasti.

Introduction

Deep brain stimulation (DBS) is currently
considered to be a clinically beneficial
treatment method for movement disorders,
especially for Parkinson's disease (PD).
Stimulation of subthalamic nucleus (STN)
is currently the most commonly used and
probably the most effective treatment of
the late motor complications of PD. A well-
-performed implantation of DBS STN should
improve the patient’s quality of life, mainly
related to the therapeutic effects it brings.
It has been shown that cognitive problems
and depression are factors with the most

significant impact on the quality of life of
patients with PD after DBS STN, even if there
is an improvement in motor symptoms [1]. In
ordertoobtain the best therapeutic effects of
DBS STN, it is necessary to precisely consider
inclusion and exclusion criteria when select-
ing suitable candidates (Tab. 1) [2,3] and to
be aware of possible risk factors of cognitive
decline after DBS STNin PD (Tab. 2) [2,4]. The
tables show that the criteria mainly focus on
neurological context. In relation to cognitive
functions, mere presence of dementia or
low cognitive performance are considered
to be a risk factor. But what are the pre-

idiopathic PD [2,3].

I. Inclusion criteria

Tab. 1. Inclusion and exclusion criteria for deep brain stimulation candidates with

- confirmed PD diagnosis

- age less than 70

II. Exclusion criteria

- PD with late motor complications resistant to available pharmacological therapy (except for
complications not responding to dopaminergic therapy)

- good responsibility to L-DOPA (positive L-DOPA test, decrease in UPDRS motor score by 33%)
- absence of affective and/or cognitive impairment

- absence of atrophy or structural changes of brain on MRI

postsynaptic dopaminergic lesion
- clinically significant depressive disorder

- psychotic syndromes

with gait, speech)

Disease Rating Scale.

- insufficient responsiveness to L-DOPA therapy
- Parkinson-plus syndromes (multisystem atrophy, progressive supranuclear palsy),

- severe, progressing impairments of cognitive functions, dementia

- presence of another severe somatic disease
- late motor complications of PD which do not respond to dopaminergic therapy (problems

- health condition precluding operation in general anaesthesia

MRI — magnetic resonance imaging, PD - Parkinson’s disease, UPDRS — Unified Parkinson’s

operative neuropsychological risk factors
of cognitive changes after DBS STN in PD?
[t should be noted that the specific topic
of prediction of pre-operative cognitive
deficits after DBS STN in PD has not yet been
fully elucidated. Several publications deal
with the standard evaluation of cognitive,
behavioural and psychiatric changes after
DBS STN in PD [1,4-8]. There only are sporadic
publications focusing on cognitive aspects
that increase the probability of cognitive
deterioration after DBS STN in PD [4,9,10] with
heterogeneous outcomes [4]. Some authors
mention the role of quality of verbal memory
(specifically learning a word list) and the
score of total intelligence capacity [9], others
point out significance of low pre-operative
performance in the area of frontal functions or
in the Initiation subtest of the Mattis Dementia
Rating Scale [4], or significance of other pre-
operative attention deficits [10]. Currently,
there are no systematic studies in the Czech
Republic searching for specific cognitive risk
factors increasing the probability of cognitive
deficit after DBS STN in PD.

Material and methods

The aim of our research was to find out
whether it is possible, with the use of pre-
operation neuropsychological examination,
to identify the cognitive characteristics that
would help us to predict the risk of cognitive
decline after DBS STNimplantationinagroup
of patients with idiopathic PD included
in the DBS STN implantation programme.
The data were collected at the Movement
Disorders Centre of the 1** Department of
Neurology, St. Anne’s Faculty Hospital. The
subject group included patients who fulfil-
led the inclusion and exclusion criteria listed
in Tab. 1, who were able to undergo and
complete neuropsychological examinations
(including good graphomotor skills) so that
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the results could be statistically analysed,
who were motivated for this type of
treatment and were expected to benefit
from it. The group comprised 46 patients,
14 women (30.4%) and 32 men (69.9%). The
majority of included patients were men
and this is because more men are affected
by PD and more men than women are will-
ing to undergo neurosurgery. Mean age at
the disease onset was 49.11 years (SD = 7.09).
Median disease stage was 2 according to
the Hoehn and Yahr staging scale. Other
descriptive, social-demographic and
health characteristics of the research group
are listed in Tab. 3. Neuropsychological
examination was always performed before
neurosurgery (M = 5.63; SD = 3.76 months)
and then the patients were asked to under-
go follow-up examination two years after
the surgery (M = 23.46; SD = 7.07 months).
The time lag eliminated the training ef-
fect. The neuropsychological examination
included a shortened version of the Czech
standardized version of the Wechsler
Adult Intelligence Scale - Revised form
(WAIS-R) [11,12], Mattis Dementia Rat-
ing Scale (DRS) [13], Word list (WL — from
Wechsler Memory Scale ll) [14], Rey-Oster-
rieth Complex Figure Test (ROCF) [15],
Stroop Colour Word test [16], verbal fluency
tests (VF — semantic and lexical) [17] and
Montgomery Asberg Depression Rating
Scale (MADRS) [18]. The average level of pre-
surgery intelligence capacity in the research
group was at normal level (M = 103.72;
SD = 11.46). None of the patients had signs
of pre-surgery dementia, logically, some of
them fulfilled the criteria for mild cognitive
impairment (however, due to the total size
of the research group we did not separate
the mild impairment group). None of the
patients manifested symptoms of specific
impairments of symbolic functions dur-
ing pre-surgical neuropsychological exam-
ination. One patient had a history of depres-
sive disorder but none of the patients
had signs of depressive disorder in the
sense of diagnostic category before the
surgery; the mean MADRS scale value
M = 6.85 (SD = 4.15). The mean MADRS
scale value after DBS STN, based on the fol-
low-up neuropsychological examination
after DBS STN was M =9.17 (SD = 6.69). There
was no statistically significant correlation
between MADRS score and the cognitive
performance for each cognitive test before
and after DBS STN (Spearman’s Rank-Order
Correlation) in our patient group. All patients

nucleus for PD [2,4].

- Age more than 70

hallucinations)
- Symptoms resistant to L-DOPA treatment

of microelectrode trajectories

nergic medication changes)

Tab. 2. Risk factors of cognitive decline after deep brain stimulation of subthalamic

- Preoperative cognitive dysfunction (dementia, low preoperative cognitive performance)
- Preoperative neuropsychiatric dysfunction (depression, behavioural disorder, visual

- Complications of surgery (infection, haemorrhage, lesion)
- Extremely prolonged perioperative electrophysiological monitoring with high number

- Excessive or insufficient dopaminergic stimulation (depending on postoperative dopami-

at the time of inclusion in the study.

Tab. 3. Patient characteristics in relation to social-demographic date and history

were not possible to determine.

Variable Frequency, n (%)
total 46 (100.0)
number of patients women 14 (30.4)
men 32 (69.6)
primary 5(109)
the highest level apprenticed/without graduation 22(47.8)
of education graduation 9 (19.6)
university 10 (21.7)
working 9 (19.6)
) retirement 20 (43.5)
occupational status invalidity pension 14 (30.4)
invalidity pension + working 3(6.5)
single 1(2.2)
) married/permanent relationship 36 (78.3)
MRS divorced 3(6.5)
widow/widower 6(13)
children yes 44 (95.7)
no 2(43)
o positive 3(6.5)
tzg;g dhtlztgg negative 39 (84.8)
can't be determined* 4(8.7)
personal psychiatric positive 122)
history negative 45 (97.8)

*note category “can’t be determined” includes situations when one of the parents died at the
early age, or patient lost a contact with him/her, or some problems in history occurred that

in the research group were right-handed.
The patients were examined during “on”
state and full medication.

First, we statistically evaluated the differ-
ences in performance on neuropsychologic-

al tests before and after the DBS STN
implantation. Subsequently, we sought to
find out whether the quality of cognitive
performances examined before the DBS
STN implantation correlated with statist-
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Tab. 4. Differences between cognitive performances before and after the deep brain stimulation of subthalamic nucleus (Wilco-
xon Signed Ranks Test) — Wechsler Adult Intelligence Scale - short form; Mattis Dementia Rating Scale; Word list; Rey-Osterrieth
Complex Figure; Stroop Colour Word Test; verbal fluency test (semantic, lexical).
Method/subscale M M Med Med SD SD ,
(type of score) before after before after before after P
Arithmetic (SS) 10.65 9.28 10.50 9.00 2.33 2.69 -4.102 <0.001
Similarities (SS) 11.26 10.26 11.00 10.00 2.30 1.90 -2.599 0.009
Wechsler Adult Picture Completion (SS) 1191 10.89 12.00 11.00 2.74 265 2,145 0.032
Intelligence Scale —
short form Digit Symbol (59) 8.28 770 8.00 8.00 192 159 -1851 0.064
1Q 103.72 9748 103.00 95.00 1146 9.99 -3.722 < 0.001
Digit Span (SS) 10.07 9.26 10.00 9.00 2.68 341 —2.087 0.037
Attention (SS) 1217 10.76 13.00 11.00 143 2.61 -3.107 0.002
Initiation (SS) 8.70 6.63 10.00 700 241 3.06 —31979 < 0.001
Dementia Rating Construction (SS) 9.85 935 10.00 10.00 107 234 -0814 0416
Scale (DRS) Conception (S5) 10.83 9.54 12.00 12.00 258 3.20 -2.156 0.031
Memory (SS) 10.76 91 13.00 10.00 316 3.84 —2.488 0.013
DRS Global (SS) 11.61 8.48 11.00 7.50 3.95 4.83 -3.716 < 0.001
WL 1%t trial (SS) 933 9.20 11.00 9.00 3.38 3.82 -0.308 0.758
WL Immediately (SS) 8.50 735 8.50 6.00 3.30 349 —2.423 0.015
Word list (WL)
WL Delayed (SS) 11.39 10.35 11.00 10.00 2.28 2.54 -2.460 0.014
WL Recognition (SS) 11.02 10.07 11.00 10.00 2.77 2.76 -1.882 0.060
Rey-Osterrieth ROCF Immediately (T) 53.98 5198 54.00 52.00 15.00 16.09 -1.039 0.299
complex figure ROCF Delayed (T) 51.33 5047 51.00 50.00 14.25 16.26 -0.760 0447
(RO ROCF Recognition (T) 5209 4849 5100 4400 11.80 1547 -1282 0200
Stroop test Words (T) 40.18 36.71 40.00 38.00 6.81 8.34 —-2.866 0.004
Stroop Colour Word ~ Stroop test Colours () 42,09 36.64 40.00 34.00 8.65 962 -4423  <0.00]
Test Stroop test W-C (T) 46.47 41.20 43.00 39.00 11.94 11.98 -3.135 0.002
Interference (T) 53.76 51.96 53.00 52.00 8.25 775 -1426 0.154
VF semantic (2) 0.60 -047 0.68 -048 1.24 1.29 —-4.646 < 0.001
Verbal fluency (VF)
VF lexical (z) -0.53 -141 -0.63 -1.58 0.98 1.12 -4.223 <0.001
SS — scaled score; T — T-score; z — z-score; M — mean; Med — median; SD — standard deviation; W-C — Words-Colour.

ically significant changes in cognitive
neuropsychological tests after the DBS
STN. Before this research phase, we tested
whether there are any (positive or negative)
statistically significant relationships between
test performances before the surgery. We
did not find any statistically significant
negative correlations between cognitive
performances before the operation.
We found several statistically significant
positive correlations between cognitive
performances before the operation. This fact
was taken into consideration when interpret-
ing statistically significant correlations of
cognitive changes after the implantation
with cognitive performances before the
implantation.

In our research, we did not work with
a control group of patients. We therefore
did not consider including a control group
purposefully for the scientific evaluation of
differences of cognitive performances in
time. There are other studies that evaluated
cognitive functions and behavioural changes
after DBS STN implantation in PD with a similar
design [6,9]. It was a crucial issue for us to
compare neuropsychological performances
before and after BDS STN and compare the
development of cognitive skills in time.

The statistical software IBM SPSS Statist-
ics 22 was used to process the acquired
data. Demographic data and baseline
characteristics were summarised using
descriptive statistics. We did not expect

normal data distribution due to the size and
character of our research group. This as-
sumption was verified with the Shapiro-
-Wilk test and, subsequently, non-parametric
statistical tests were used to process the data.
Comparison of performance differences
on the different neuropsychological tests
before and after DBS STN implantation was
done using the Wilcoxon Signed Ranks Test.
Spearman’s Rank-Order Correlation was used
to measure relationships between variables.
Multiple testing correction was not done due
to the exploratory character of the analysis.

Results
Comparing theresults of neuropsychological
tests before and after DBS STN implantation,

Cesk Slov Neurol N 2016; 79/112(6): 680-686
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we identified more statistically significant
changes of cognitive performances in the
sense of their decline. However, from the
clinical-psychological perspective, these
changes were evaluated as mild; the dif-
ferences in the mean performance values
measured in the entire group before and
after the implantation did not exceed the
difference of -1.5 SD for the given test
score. As expected, there was performance
decline in VF lexical (z = -4.223; p < 0.001) -
performance declined by more than 1.5 SD
in 12 (26%) patients — and in VF semantic
(z = -4.646; p < 0.001) — performance
declined by more than -1.5 SD in 11 (24%)
patients. Statistically significant decline, but
only in the clinically-psychological context,
was also observed in the area of executive
functions manifested in the Stroop test, part
Words-Colours (z = -3.135; p = 0.002) and
Colours (z = -4.423; p < 0.001), then in the
Attention subtest of the DRS scale (z=-3.107;
p = 0.002) and in the DRS Initiation subtest
(z =-3.979; p < 0.001). On the contrary, no
statistically significant performance decline
was found in visual memory measured
by the ROCF test or in the Construction
subtest of the DRS scale. The differences in
performance on neuropsychological tests
are listed in Tab. 4.

Statistically significant positive corre-
lations in the results before and after DBS
STN were found for VF lexical with pre-
surgery performances in Word list test
(before the surgery these tests did not show
any statistically significant correlations);
specifically, the difference between VF lexical
and WL 15t attempt (rho = 0.373; p = 0.011),
and Immediate WL (rho = 0461; p = 0.007)
and with Recognition WL (rho = 0.406;
p = 0.005). We also found statistically
significant negative correlations related
to pre-surgery performances in the ROCF
test, with a difference in cognitive test
performances (before versus after DBS STN)
in DRS Attention, Stroop test Words and Digit
Span. Specifically, the difference in the DRS
Attention showed negative correlation with
the ROCF Immediate (rho =-0.363; p = 0.014)
and the ROCF Delayed (rho = -0.352;
p = 0.018). The difference in the Stroop test
Words showed negative correlation with the
ROCF Immediate (rho = -0.320; p = 0.039) and
the ROCF Delayed (rho = -0.349; p = 0.023).
The difference the Digit Span showed
statistically significant negative correlation
with the ROCF Recognition (rho = -0.387,
p = 0.010). Tab. 5 shows the results overview.

Tab. 5. Statistically significant correlations between cognitive decline after DBS STN
and cognitive performances before DBS STN (Spearman’s Rank-Order Correlation).

*p < 0.05; **p < 0.01.

brain stimulation of subthalamic nucleus.

Cognitive Cognitive performance before DBS STN

decline after DBS ~ ROCF ROCF ROCF DRS WL WL WL
STN immed. delayed recogn. memory 1%trial immed. recogn.
DRS Attention -0.363* -0.352*

Stroop test Words  -0.320* -0.349*

Digit Span -0.381**

VF semantic 0.341*

VF lexical 0.373*  0461**  0406**

DRS — Dementia Rating Scale, VF — verbal fluency, ROCF — Rey-Osterrieth Complex Figure,
immed. — immediately reproduction, recog. — recognition, WL — Word list, DBS STN — deep

Discussion

In our research, we aimed to identify
a cognitive functions indicator that could be
used to predict risk of developing cognitive
impairment after DBS STN implantation.
In agreement with other studies, we proved
mild negative impact of DBS on cognitive
functions [7,19-21] that manifested in verbal
fluency (semantic and lexical) [1,19,20,22]
and in some aspects of executive functions
(psychomotor speed performance), in the
area of attention and working memory
and in the area of strategic thinking [1,20].
Several changes in cognitive functions were
statistically significant but from the clinical-
-psychological point of view we assessed
these changes as mild.

The mechanism through which DBS STN
subsequently leads to cognitive changes
is not yet known [4] and is being discus-
sed [22]. The key role of STN as part of basal
ganglia is repeatedly described [4,5]. Similarly
to striatum and pallidum, STN is divided into
sensomotor, associative and limbic areas [5].
In particular, it is assumed that dorsolateral
areas of STN are involved in motor functions,
intermedial areas are important for cognitive
processesand anteromedialareasareinvolved
in emotions [4]. If an electrode is placed into
motor areas of STN, we do not expect its
direct effect on cognitive and emotional
functions. However, since the electrode is
placed in the miniature area of STN, it needs
to be expected that the stimulation will
also affect surrounding areas together with
functional interference due to a small number
of neurons overlapping in this anatomical
structure [5]. Mainly the close functional con-

nections with thalamus and frontal cortical
areas of the brain and with frontostriatal
circuit. Also, the mechanism of cognitive
changes after DBS STN at a cellular level is
unclear. One of the hypotheses is that while
forced frequencies of STN activity improve
motor functions, they may also interfere with
phase activity of dopaminergic neurons as-
sociated with cognitive functions [21]. The
profile of cognitive changes found in our
research correlated with the above described
neuroanatomical functional circuits and in
neuropsychological context it may be sum-
marized as mild frontostriatal deficit (verbal
fluency, attention, information processing
speed and verbal memory) [21].

Our research aimed to find the risk factors
of cognitive changes after DBS STN. The
ROCF test administered before the operation
is one of the tests showing more correlations
with decline in cognitive performances after
DBS STN implantation; this test negatively
correlated with post-surgical decline in
the DRS Attention subtest, the Stroop test
Words and the Digit Span. Our statistical
results lead to an assumption that poorer
performance in ROCF tests before the
operation is associated with greater decline
in post-operative cognitive performance
in the DRS Attention, Stroop test Words
and Digit Span. All these tests measure,
among other aspects, quality of attention
and, in case of Digit Span, also working
memory. What is the explanation of causal
neuropsychological relations between these
facts and which predictive information as-
sociated with cognitive risks after DBS STN
imply, still remains to be answered.

684

Cesk Slov Neurol N 2016; 79/112(6): 680-686




PREOPERATIVE VISUAL MEMORY PERFORMANCE AS A PREDICTIVE FACTOR OF COGNITIVE CHANGES

In neuropsychological context, the ROCF
test is a complex test integrating several
cognitive processes. In Immediate and
Delayed reproduction it measures mainly
the quality of visual memory but good
performance on this test also requires
that attention processes and visuospatial
functions are used. Despite partial decline
in cognitive performance after DBS STN in
our research group, it is the ROCF test that
did not show any statistically significant
performance decline after DBS STN in
memory reproduction (both Immediate
and Delayed). Therefore, it can be stated
that in our research group visual memory
was the ability that seemed stable in time,
resistant to the effects of DBS STN or PD
and, at the same time, correlated with
cognitive changes related to frontostriatal
circuit. It can be assumed that eventual pre-
operative deficits in visual memory may be
a significant signal for cognitive decline after
DBS STN. The following knowledge and
relations are of a great importance.

From neuroanatomical perspective, PD is
predominantly associated with dysfunction
of frontostriatal circuit due to impairment of
neurotransmitter system, mainly dopamine
deficit [6,24]. Consequently, patients with PD
are expected to have changes in cognitive
functions (mainly verbal fluency, executive
and attention functions, spontaneous
retrieval of memory information). However,
for some aspects of memory process
(encoding, retention, consolidation) medial
temporal and hippocampal areas are crucial
and their primary impairment during initial
phases of cognitive changes related to PD
are not usually expected. It has also been
proven that Lewy bodies are relatively
frequently found in PD, developing due to
pathological accumulation of a-synuklein
in subcortical and cortical brain areas [25].
It is also assumed that higher levels of Lewy
bodies and more significant cholinergic
depletion increase the risk of cognitive
changes and accelerate development of
dementia, mainly presenting with memory
and visuospatial deficits. Some imaging
studies performed in patients with early
stages of PD found a relationship between
cholinergic system and executive deficits
and posteriorly located metabolic changes
and multidomain cognitive disorder [26] -
i.e.cognitive disorder related not exclusively to
executive functions. Therefore, we can argue
that frontal deficits in patients with PD are
related to dopaminergic dysfunction, while

cognitive deficits connected to posterior
areas are associated with neuropathological
changes in temporoparietal areas and
were caused by pathological effects
of Lewy bodies [25]. In other words,
neuropathological correlates reflecting
progression of neurodegeneration in PD
include impairment of neuroanatomical
regions critical for visual memory (i.e. ROCF)
and for visuospatial processing. Therefore,
we conclude that low performance in
visual memory tests preoperatively may
reflect the described progression of
neurodegeneration out of the frontostriatal
circuit into other brain areas.

Widely differing results were found in
verbal memory as measured by the Word
list. Statistically significant positive cor-
relations between the difference in VF lexical
performance after DBS STN implantation
and preoperative performance in the WL test
1stattempt, WL Immediate and WL Recognit-
ion. Our results suggest that better perform-
ance on the Word list test before implantat-
ion is associated with more significant
decline in VF lexical. It has to be noted that
statistically significantly poorer performance
before DBS STN was observed in both the
Word list test (WL Immediate, WL Delayed)
and the VF lexical. We are inclined to an
interpretation that this apparent illogicality
may directly reflect neuroanatomical dis-
sociation of the respective cognitive abilities.
Crucial neuroanatomical relation with
frontal areas and circuits is expected for VF
lexical [27]. On contrary, the ability to learn
(WL Immediate) and quality recognition
of memory material (WL Recognition)
means that the memory material is already
engraved and stored (i.e. medial temporal
and hippocampal components are intact).

It is of note that, according to our results,
executive functions did not appear to
indicate possible postoperative cognitive
deficits. Probably because deficits in
executive functions are characteristic and
somehow ever-present in patients with
PD and, therefore, their presence before
and their decline after DBS STN can be
expected [4,10,26]. This conclusion is in
agreement with another study focusing on
search for cognitive risk factors related to
DBS STNin IPD [10].

Conclusion

In our research, the quality of visual memory
evaluated by the ROCF test was proven to
be a sensitive predictive factor of cognitive

decline after DBS STN. Specifically, poor
performance in visual memory before
implantation may suggest higher risk of
cognitive decline after implantation. From
the neuroanatomical perspective, we as-
sume that the quality of visual memory
reflects progression of degenerative process
in PD into other brain areas away from
frontostriatal citcuit, mainly into posterior
temporoparietal areas.

It is known that cognitive changes
after DBS STN are one of the factors that
fundamentally influence perception of
quality of life by patients with PD after DBS
STN. In our opinion, prediction of cognitive
deficitsis an important part of care of patients
with PD, including the DBS STN therapy. This
issue is currently being researched and we
believe that our findings contribute relevant
evidence for its further development.
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