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The procedural memory, a long-term and implicit memory, is in charge of the - - . For H,, people with typical PD and
ariable escriptive statistics -Values .
encoding, storage, and retrieval of the unconscious procedures that underlie motor oo oG oo FOG (FOG*) were compared with
e, o o . o . . . . FOG- . .
or cognitive skills. Its analysis is particularly relevant in neurodegenerative diseases N'Tota i 1 their age, gender, education and
ike Parkinson‘s disease (PD), due to the central role of the basal ganglia in NGBAL I GBA s we - peew disease  duration  matched  control
procedural memory. Procedural memory can be separated into an anterograde and a Gender, M g S =~ group patients without FOG (FOG
. Age, in years 67.26 9.97 66.85 9.49 p=0.417
retrograde component! (Fig 1). Diseaseduration, mere 465 194 60 2 e (T1able 4).
. Education, i, years 13.35 3.93 13.10 3.63 p=0.818
It has been established that the anterograde MDS-UPDRS 1 (52) 1081 34 67 08 peooniss
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‘ ‘ memory have been done indireCtly in fOrm Of BDI-I (/63) 9.61 737 6.21 5.42 p<0.001** e oo - Lo v omE
3 1 1 SAS (142) 14.22 5.21 12.52 5.68 p =0.005* Genera ! MOCA total score (/30) 25.91 2.67 26.69 2.39 127/127 p=0.022%
case-reports® and studies on musical memory or0 g - " - o o
Or Ove rlea rn ed |anguage1,4 PDQ-39 (/156) 25.94 17.60 15.51 11.89 p <0.001** Psych"m"“’f e . . . ’ o
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Figure 1. Procedural memory Languages spoken 581 L07 27 L14 b= 0.672 Delta TMT (sec) 86.46 70.65 64.51 4675 123/122 P =0.007*
To our knowledge, validated protocols are missing to evaluate the retrograde part of  tabie 4. bemographic and clinical data for FOG* and FOG: Table 5. Neuropsychological assessments
this memory concept. Therefore, we developed the CUPRO, a brief assessment tool  Besides lower global cognition and executive functions, FOG* performed worse in
that allows to evaluate the functioning of retrograde procedural memory. retrograde procedural memory compared to matched control patients (Table 5).
The main objectives of our study were to: Despite the importance of procedural memory in our daily life activities and the
, Test the hypothesis (H,) of a numerous studies that have investigated this topic, there are still many
Develop the CUPRO evaluation H1 .. . . . . o
. deficit of retrograde procedural  discrepancies, mainly due to the varying definitions of the memory concept and to
system to assess functioning of

PD memory in people With P[Z the nature of the used tasks®. Until now, assessments primarily evaluated the
cem pereel o el SUBRES () motor, perceptual and cognitive procedural learning, with tasks such as the pursuit
Test the hypothesis (H,) of a deficit ~ rotor task®, serial reaction time task®, and arithmetic alphabet test'’. Only few
of retrograde procedural memory  studies focused on the suggested long-term retention of new skills 121314,

retrograde procedural memory?

Test the hypothesis (H,) of a deficit
of retrograde procedural memory in
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FOG people with PD and freezing of gait RBD in people with REM-Sleep
(FOG) Behavior Disorder (RBD) (atrisk  The CUPRO evaluation system has a number of strengths: it is simple to administer

and as the Cube Copying test is widely used in clinical and research settings it is
already incorporated in standard assessments, i.e. MoCA.

M ETH O DS Ret rograde Therefore, it can be easily integrated in protocols. It adds
Procedural Memory

cohort for PD)

+ Validation of our observations in an independent PD/RBD Cohort.

valuable information to an already well-established
Based on the Necker’s Cube®, we established an extended screening tool without increasing the burden for patients.
evaluation system, the CUPRO. It assesses both the: However, we can not verify if all participants learned the

* copying procedure, representing retrograde procedural memory . » drawing of geometric forms . The non-conscious acquiring
* final result, representing visuo-constructive functions (Fig. 2). in Pa rk| nson S of skills makes it difficult to gain insights into if and how
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INTERMEDIATE SCORE 2 1S, 2 order to aim the early diagnosis of PD. Therefore, in an upcoming study we
The drawing is 3D, the proportions are correct 1 g_ 2 procedural memory 9 i i ) ) . . .
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N TERVEDIATE SCORE 2 15, r " g Y py. 5 ’ Behavior Disorder (RBD) (H5). Additionally, future research will validate the CUPRO
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Figure 2. Representation of the extended evaluation system for the Cube Copying Test, the CUPRO evaluation system.

The first intermediate score (IS;) evaluates the copying procedure, the second intermediate score (IS,) the visuo- uncon SCiO us |y - p p | |ed .

constructive functions. (A-D) Representation of the four copying procedures. CO N C LU S ‘ O N
Global cognition was evaluated with the MoCA’. Given that a wide range of cognitive

& neural processing capabilities are required for cube copying, additional testing for  The integrity of retrograde procedural memory is crucial for a person’s ability to
discriminant validity by investigating associations of cube copying performance with conduct routine activities of daily living. This study established a new tool to assess
several related constructs was done with a subgroup of participants for which  functioning of retrograde procedural memory and showed deficits in retrograde

. B evaluation system in an independent Parkinson’s disease cohort.
procedure IS (ii)

relevant tests were available (34<N<73) (Table 3). procedural memory in people with PD compared with control subjects.
Furthermore, we were able to observe declined procedural memory in PD with
R ES U LTS - | FOG. These insights may lead to hypotheses on FOG aetiology and the development

For H,, people with typical PD were compared with age and gender matched controls ~ ©f treatment options.

(CS) (Table 1). We observed significantly worse functioning of retrograde procedural
" memory in PD compared to the CS (Table 2). The CUPRO evaluation system will not only fill the gap of techniques for reliably

o 201) o= 201) Higher MoCA scores and education correlated  @ssessing functioning of retrograde procedural memory in clinical settings but may
e M % sjenificantly with higher scores for retrograde also help to identify valuable perspectives for future research.
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