THE EFFECT OF PARKINSON'S DISEASE AND FRONTAL LOBE LESIONS ON SERIAL
LEARNING

In Parkinson"s disease (PD) the motor component is the prevalent but usually not
isolated symptomatology. Basal ganglia and frontal cortex participate in a partially
closed feedback loop system which could explain the occurrence in PD of
neuropsychological deficits more closely related to frontal dysfunction.

Learning is a complex function. that depends on the contribution of different

brain areas and its measures through a single index gives us very lew information on
how this function works. The ability of learning a series of elements is normally
described by the number of repetitions need to learn them or the total number of
recalled elements (Lezak. |1983; Spreen et al. L991).

Analysis of serial learning (following the order of the given elements) must take

into consideration both the information to be learnt and their order. The frontal

lobe seems to be involved in serial memory and in particular patients with frontal
lesions although not amnesic. show difficulties on temporal elaboration of
informations.

Performance was evaluated by means of two different analyses. The first considered
the number of repetitions needed to learn the correct sequence, while the second was
based on two separate indices: index A referring to the number of correct elements
recalled for each repetition independently of their order, and index ITR (see
Sternherg, Tulving. IUT7') based on the sum of pairs of correct elements present in two
adjacent repetitions.

The present study was designed to compare the performance of PD patients and
frontal lobe patients (FL] in a serial learning paradigm aimed at exploring different
organizational mnestic processing.

Moreover, the rate of presentation (slow or normal) and the type of material (words or
figures) were manipulated to obtain information on their role on rehabilitation
processes.

We tested 2| FL. patients (8 left, 9 right, 4 bilateral). 2| PD patients with Parkinson's
disease and 42 healthy controls matched for age and school level. They underwent a
standard neuropsychological examination and an experimental test for serial memory.
It consists of seven unrelated, high-frequency words or equivalent figures displayed for
200 msec on a videoscreen at a rate of one every two seconds (normal presentation)
or every five seconds (slow presentation).

Subjects were invited to recall as many words or figures as possible in the same order
they appeared until the criterion or at the end of 12 trials. Four lists were presented on
a balanced order: two word and two figure lists for both normal and slow presentation
rate.

Patients need more trials to reach the criterion than controls (p=.000). More trials are
also necessary for words than for figures (p=.000) and for normal rate of item
presentation than for slow rate (p=.000). Overall FL and PD patients are inferior to
controls both for index A and ITR (F(1,82)=57.26, p=.000). While FL and PD do not
show any difference. However. as revealed by the measure*group interaction, patients
performance decreases more for items organization (ITR) than for storage (A) but such
impairnmnt is attenuated when figures are presented (instead of word) (F(1,82)=14.3,
p=0.000). When list items are displayed at a slow frequency rate there is an overall
increase of performance (F(1,82)=115.5, p=.000).

We hypothesised that frontal lobe andfor the subcortical frontal circuit, is involved in
serial memory, due to the absence of cognitive difference in this type of paradigm
between FL and FD patients. Number of repetitions or number of element reported are
supposed not to be valid in understanding the nature of different processes involved in
learning. The ability to organise items in serial order result to be a good index of
mnestic efficiency which may prove useful in monitoring the disease progression or
the eflect of rehabilitation processes.
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ORAL COMMUNICATIONS

NOUNS/VERBS LEXICAL RECALL AND POSTURAL DIS-
TURBANCES IN PARKINSON'S DISEASE

G. Albani L. Bertella**°, R. Pignani®*, C. Semenza”. E. Molinari=*+ R.
Viceatini®, C. Miscin®, L. Priano® A, Mauro®§
*Depariment of Newrdogy and Newrorehabilietion angd
Fayeliology, [RCCS, fstinie Awvologico lrelione, Piancavallo (Verbanio);

§Departmenr of Newrosciences, University of Turin; "Depurtment of

Pyveliology, University of Trieste: +Department of Psvehalogy, Catholic
University of Milan

Alm of this study is to evaluate {exical abilities concerning nouns and verbs
denomination in parkinsarzan with and without postural disturbarces.
Difficulties in denomination of nouns or verbs have been antributed to ditferent
cerchral areas | 1), Recent studies concerning verbal fluency considered the ver-
bal naming defect us a criterion to distinguish Parkinson's disease (PD) patients
with mild cegnitive impairment frem those who had net [2]. This deficit could
suggest an impairment of difterent executive systems. Postural disturbance in
PD is characterized by some clinical features. such as infrequent presence of
wremuor, poor L-dopa response. rapid evolution of symploms, cognitive impair-
ment.

A general exam o cognitive functions was performed by means of MMSE and
Raven test (P 38, set A-D). The lexical test was represented by two parts: 1)
denemination of 52 pictures with object-nouns and 50 pictures with actions-
verbs within | minute: 2) repetition of 25 nouns and 25 verbs within 10 seconds
(necessary for counting down from predefined numbers) starting from the
denomination performed by the examinator,

In wgreement with some PET studies |33}, our results suggest a different degree
aof involvement of cortical areas according to the severity and type of clinical
picture in PD.
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lesions altheugh not umnesic. show difticulties on temporal elaboration of infor-
mations.

Performance was evaluated by means of two different analyses. The first con-
sidered the number of repetitions needed to learn the comreet sequence, while
the second wis based on (woe separate indices: index A referring to the number
of correct elements recalled for cach repetition independently of their order, and
index ITR (see Sternberg, Tulving, 1977) based on the sum of pairs of correct
elements present it two adjacent repetitions,

The present study was designed te compare the performance of PD patients and
frontal lobe patients {FL) in a serial learning paradigm aimed at exploring dif-
ferent organizational mnestic processing.

Moreover, the rate of presentation {slow or normal) and the type of material
(words or ligures) were manipulated to obtain information on their role on reha-
bilitation processes,

We tested 21 FL patients (8 left, 9 right, 4 bilateral), 21 PD patienls with
Parkinson disease and 42 healty controls matched for age and school level. They
underwent a standard neuropsychologieal examination and an experimental test
for serial memory. Itconsists of seven unrelited, high-frequency words or equiv-
adent figures displayed for 200 msec or a videoscreen at a rate of one every two
seconds {normal presentation) or every five seconds (slow presentation).
Subjeets were invited to recail as many words or figures as possible in the same
order they appeared until the criterion or at the end of 12 trials. Four lists were
presented on a balanced order: two word und two figure lists for both normal and
slow presentation rate.

Patients need more trials to reach the criterion than controls (p=.000). More tri-
als ure also necessary for words than for figures (p=.0001 und for normal rate of
item presentation than for sfow rate (p=.000). Overall FL and PD palients are
inferior to controls both for index A and ITR (F(1.82)=57.26. p=0.000}. while
FL and PD do not show any difference. However. as revealed by the meus-
ure*group inleraction, patients performance decreases more for items organiza-
tion (ITR) than for storage (A) hut such impairment is attenuated when figures
are presented (instead of word)(Ft1.82)=14.3, p=0.000). When list items wre
displayed at a slow frequency rate there is an overall increase of performance
(F{1.82)=113.5, p=0.000).

We  hypothesised that frontal {obe and/or the subeortical fronal cireuit, is
involved in serial memory, due to the absence of cognitive difference in this type
of paradigm between FL and PD patienmts. Number of repetitions or aumber of
element reported are supposad not 1o be valid in understanding the nature of Jif-
ferent processes invelved in learning, The ability to organise items in serial order
resudt (o be a good index of mnestic etficiency which may prove useful in mon-
itoring the diseuse progression or the effect of rehabilitation processes,
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In Parkinson's disease (PD} the motor compenent is the prevalent but usually not
isolated symptomatology. Basal ganglia and frontal cortex pacticipate in a par-
tially closed feedback loop systerm which could expliin the occurrence in PD of
neuropsychological deficits mere closely related to frontal dysfunction.
Learning {5 o complex funetien, that depends on (he contribution of different
brain arcas and its measures through a single index gives us very few informa-
tion on how this fanction works, The ability of learning o series of elements is
normully described by the number of repelitions need to fearn them, vr the tosal
number of recalled clements {Lezak M.D., 1983; Spreen Q. et all. 1991).
Analysis of seriul learning (following the order of the given elements) must take
into consideration both the information te be learnt and their order. The fromtal
lobe seems Lo be involved in serial memory and in particular patients with frontal
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Ohjective, Obstructive sleep apnea syndrome (OSAS) is amoeng the most con-
mon sieep disorders occurring in 4% of the general adult population, Bt occurs
more frequently in men than in women. The syndrome is characterised by the
frequent cessation of airflow throtgh the nose and mouth during nocturral sleep.
Patients with sleep apnea are typieally hypersominolent during the daytime and
may demonstrate higher order cognitive dysfunction. In order to investigate the
early components of cognitive functioning in these patients we evaluated the
P300 wave of Event Related Putentiuls (ERPs) and the Reaction Tine (RT).
Materials and methods. Neurophysiological testing was performed in 7 con-
secutive sleep apnea (confirmed by polysomnography) patients before starting
nasal continuous positive airway pressure (nCPAP) therapy (group A) and in 3
patients, well sleeping and without sleep apnea (group B}, matched for age and
body mass index (BMI). All patients were evaloated immediately after morning
awukening in the steep lab.

Results, The groups were comparable for age (A: 48.2 £7.2 and B: 46.5 £1.5
yrs), sex (A 43 and B 32 m/D and BAI (A 412 £ 2.7 and B: 408 £ 6.9
kg/m?}. [n group A, the Apnea-Hypopnes [ndex (AHIY was 43,0 = 17.8. 8202
nadir wus 59.3 £11.6 % and percentage of time with SaQ2 below Y90% was 78.2
+ 18.3 %. P300 latency was significantly prolonged in group A when compared
with group B (348.5 2 5.4 vs 297.3 £ 15.8 ms; p£0.02); P30C amiplitude and RT
did not show significant differences.

Discussion and conclusions. Among patients with OSAS, impairment of high-
er cognilive funclion, i.e. deficits in memory, attention, and visuoconstructive
abilities are common. Our study, in agreement with litermture data, shows thu
even the eurly componeats of cognitive processes (slimulus evaluation) seem to
be aflected by OSAS.
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