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Objective: To compare cognitive impairments in dementia with
Lewy bodies (DLB) and Parkinson’s disease dementia (PDD), to
discriminate between the two entities.
Methods: 10 DLB and 12 PDD consecutive patients performed
a neuropsychological battery designed to assess several
cognitive domains: verbal and visual memory (Delayed
Matching to Sample (DMS)-48), language, gnosia, praxia
and executive functions.
Results: DLB patients had poorer performances in orientation
(p,0.05), Trail Making Test A (p,0.05) and reading of names
of colours in the Stroop Test (p,0.05). Their scores were also
lower in the visual object recognition memory test (DMS-48), in
both immediate (p,0.05) and delayed recognition (p,0.05).
No differences were observed in the other tests.
Conclusion: Despite global similarities in cognitive perfor-
mances between DLB and PDD patients, we observed important
differences: in particular, DMS-48, a test of visual object
recognition memory and visual storage capacity, was poorer in
DLB patients.

P
arkinson’s disease dementia (PDD) and dementia with
Lewy bodies (DLB) share some common clinical features,
such as extrapyramidal symptoms and neuropsychological

impairment.1–3 In practice, consensus guidelines recommend an
arbitrary distinction between the two disorders based on a
temporal sequence of 1 year between the presentation of
extrapyramidal motor symptoms and the manifestation of
dementia: PDD is diagnosed if dementia occurs belatedly in the
context of well established Parkinson’s disease; DLB is diagnosed
when motor and cognitive signs appear during the first year of
evolution.4 A key question is whether this is a meaningful
distinction between the two different clinical entities.

Subtle clinical distinction in terms of cognitive pattern could
prove useful for clinicians.

In this study, we compared cognitive performances in a
group of patients with a clinical diagnosis of ‘‘probable’’ DLB
with those of PDD patients. As the clinical symptoms overlap,
our aim was to determine possible differences in the cognitive
abilities between DLB and PDD.

PATIENTS AND METHODS
Patients
Ten consecutive DLB patients, evaluated in the
Neuropsychological Unit of the Department of Neurology of
the University Hospital of Tours, were identified based on the
2005 Consensus Guidelines for DLB,4 independent of the
neuropsychological data.

All of the 12 consecutive PDD patients identified presented
with the criteria of idiopathic Parkinson’s disease from the
outset of their disease5 and developed dementia more than
6 years after the onset of parkinsonism. To exclude DLB

patients from this group, patients with repeated falls or
hallucinations at the onset of the disease were excluded. All
PDD patients were free of cognitive changes at intake, based on
clinical evaluation.

Methods
All patients underwent structured medical, neurological and
functional assessments by physicians, including the motor
subscale of the Unified Parkinson’s Disease Rating Scale
(UPDRS). Laboratory tests to exclude treatable causes of
dementia were performed. All patients underwent neuroimag-
ing (CT or MRI) to exclude the presence of focal brain lesions.
Global cognitive impairment was quantified based on the Mini-
Mental State Examination (MMSE) and the Mattis Dementia
Rating Scale. All 22 patients presented with impaired instru-
mental daily life activities with a score of 1/4 or above.6 All tests
used for clinical and neuropsychological evaluation are widely
used in general practice and concern systematic evaluation of
patients with dementia and extrapyramidal signs in our
hospital. Thus no ethics review was required.

Neuropsychological battery
The neuropsychological battery was designed to assess a broad
range of cognitive functions including the following:

N —orientation: 10 items of the orientation subtest from the
MMSE,7

N —verbal episodic memory: Buschke Selective Reminding Test,8

N —attention: Wechsler Adult Intelligence Scale-Revised, digit
span subtest,9

N —non-verbal memory (multiple choice version of the Benton
Visual Retention Test,10 Delayed Matching to Sample (DMS)-
48,11 Rey–Osterrieth Complex Figure Test (memory),12

N —language: oral naming (DO)-80,13

N —verbal fluency,14

N —writing comprehension: Boston Diagnostic Aphasia
Examination,15

N —visuoconstructional skills: Rey–Osterrieth Complex Figure
Test (copy),12

N —visuoperceptual skills: Poppelreuter Test,16

N —logic and reasoning: Raven Colored Progressive Matrices
Test17 and

N —executive functions: Trail Making Test,18 Stroop,19 Modified
Wisconsin Card Sorting Test criteria20 and Frontal
Assessment battery.21

Abbreviations: DLB, dementia with Lewy bodies; DMS, Delayed Matching
to Sample; MMSE, Mini-Mental State Examination; PDD, Parkinson’s
disease dementia; ROC, receiver operator characteristic; UPDRS, Unified
Parkinson’s Disease Rating Scale
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Care was taken to ensure that patients with DLB were not
tested during a period of marked confusion. All patients were
right-handed.

Statistical procedure
A non-parametric Wilcoxon test was used to compare the scores
between the PDD and DLB groups. Statistical software used
was Statview (1998). Receiver operator characteristic (ROC)
analysis was used to determine the test characteristics of the
different variables predicting diagnosis in the PDD group.22 The
ROC curves were studied for area under the curve (AUC).
Analyses were performed using GraphPad Prism version 4.00
for Windows (GraphPad Software, San Diego, California, USA).
The level of significance was set at p = 0.05.

RESULTS
Demographic characteristics
The DLB and PDD groups (eight and seven males, respectively)
did not differ significantly with regard to age (78 (9) and 81
(6) years), years of education (16 (4) and 15 (3)) or UPDRS motor
score (36 (21) and 30 (16)). Duration of disease was 3 (2) and 11
(4) years in the DLB and PDD groups, respectively (p,0.01).

Motor symptoms
The DLB and PDD groups did not differ with regard to UPDRS
motor score (36 (21) and 30 (16)). Motor scores should be
interpreted with caution as all PDD patients were receiving
levodopa treatment and were assessed in the ‘‘on’’ state
(maximal efficacy). In this group, levodopa sensitivity was
high (over 80%). In contrast, only five DLB patients (50%) were
receiving levodopa, and pharmacological effects were limited
(sensitivity ,20%). PDD patients received levodopa and
dopamine agonists more frequently than DBL patients
(p,0.0001).

Treatment
There was no significant difference in the proportion of patients
receiving cholinesterase inhibitors, anxiolytic, antidepressive or
neuroleptic medications.

Neuropsychological findings (table 1)
Differences between the two groups with regard to MMSE and
Mattis Dementia Rating Scale scores were not statistically
reliable at the 0.05 level.

We observed significant differences for orientation (p,0.05),
Trail Making Test A (p,0.05), reading of names of colours on
the Stroop Test (p,0.05), and immediate (p,0.05) and delayed
(p,0.05) recognition on the DMS-48 test (DLB patients
consistently performed worse than PDD patients). All other
comparisons were non-significant.

Receiver operator characteristic for DMS-48 in the PDD
group (fig 1)
The AUC values of the ROC curve for the DMS-48 (immediate
recognition) and the DMS-48 (delayed recognition) were 0.83
and 0.87, respectively.

DISCUSSION
In this study, we compared the cognitive profiles in DLB and
PDD patients using a broad neuropsychological battery. Most of
the measures showed similar patterns globally, with a trend for
poorer performance in the DLB group. These results are
consistent with previous studies1–3 and suggest a common
pathological process underlying the diseases.

However, despite the small sample size and large intragroup
variability of results suggesting heterogeneous patterns, we
observed some significant differences in cognitive patterns of
DLB compared with PDD patients.

Table 1 Neuropsychological data

Test (range) DLB (n = 10) PDD (n = 12) p Value

Mattis DRS (0–144) 92 (21) 102 (12) NS
MMSE global score (0–30) 16 (4) 18 (4) NS
Orientation subtest of MMSE (0–10) 5 (2) 7 (2) ,0.05
Free and cued recall test (BSRT)

Free recall (0–48) 7 (6) 9 (8) NS
Total recall (0–48) 27 (10) 34 (10) NS
% sensitivity (0–100) 50 (22) 66 (21) NS

WAIS-R digit span subtest (direct) 5 (1) 5 (1) NS
WAIS-R digit span subtest (reverse) 3 (1) 3 (1) NS
BVRT (0–15) 5 (2) 7 (3) NS
DMS-48 (immediate recognition) (0–48) 28 (8) 39 (5) ,0.05
DMS-48 (delayed recognition) (0–48) 27 (7) 36 (5) ,0.05
ROCFT (memory) (0–36) 3 (5) 4 (6) NS
DO-80 (0–80) 72 (6) 74 (4) NS
Letter fluency task 1 min (>0) 3 (3) 3 (1) NS
Semantic fluency task 1 min (>0) 8 (3) 9 (3) NS
BDAE comprehension (0–10) 5 (2) 6 (2) NS
ROCFT (copy) (0–36) 13 (14) 16 (13) NS
Poppelreuter (0–8) 5 (1) 6 (2) NS
RCPMT (0–36) 15 (8) 15 (7) NS
TMT A (time in s) 260 (168) 118 (52) ,0.05
TMT B (time in s) 404 (222) 375 (203) NS
Stroop reading of names of colours (T score) 24.4 (5.4) 32.7 (9.2) ,0.05
Stroop recognition of colours (T score) 23.8 (3.7) 28.3 (7.8) NS
Stroop conflictual task (T score) 28 (8) 32 (10.9) NS
WCST criteria (0–20) 4 (4) 5 (3) NS
FAB (0–18) 8 (5) 8 (4) NS

BDAE, Boston Diagnostic Aphasia Examination; BSRT, Buschke Selective Reminding Test; BVRT, Benton Visual Retention
Test; DLB, dementia with Lewy bodies; DMS, Delayed Matching to Sample; DO, oral naming; FAB, Frontal Assessment
Battery; Mattis DRS, Mattis Dementia Rating Scale; MMSE, Mini-Mental State Examination; PDD, Parkinson’s disease
dementia; RCPMT, Raven Colour Progressive Matrix Test; ROCFT, Rey–Osterrieth Complex Figure Test; TMT, Trail
Making Test; WAIS-R, Wechsler Adult Intelligence Scale-Revised; WCST, Wisconsin Card Sorting Test.
Values are expressed as mean (SD).
The diagnostic groups were compared using the Wilcoxon test.
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Firstly, patients in the DLB group had poorer performances in
orientation subtests than PDD patients. As DLB is sometimes
defined as a chronic confusional syndrome,23 this result is not
surprising.

Secondly, performances were poorer in the DLB group in the
Trail Making Test-A test and in the reading of names of colours
in the Stroop Test (ie, initial phases of each test). These results
could suggest that DLB patients require more time than PDD
patients to learn tasks, but once learned, tasks are performed to
a similar standard by both groups.

The major result was the different pattern of memory
impairment on the DMS-48 test between PDD and DLB patients.
This recently introduced test explores visual object recognition
memory.24 Performances were more impaired in DLB patients
(both in immediate and delayed recognition) than in the PDD
group, suggesting the following hypotheses. As encoding is not
controlled in the DMS-48 test, DLB patients could have more
severe attentional disturbances than PDD patients, resulting in
less immediate recognition. Just as the immediate recognition
score was low, delayed recognition was also impaired. We can also
hypothesise that DLB patients have more functional alterations in

temporal regions (in particular the perirhinal cortex that is crucial
in visual object recognition memory).24

To our knowledge, ours is the first study describing
differences in neuropsychological testing between PDD and
DLB in terms of memory.

Few studies comparing cognitive functions in PDD and DLB
have been published. Aarsland et al2 and Downes et al25 showed
that executive functions in patients with mild DLB were more
impaired than in patients with mild PDD. Ballard et al
compared cognitive reaction times in several neurodegenerative
pathologies but did not observe differences between PDD and
DLB.1 Noe et al did not observe differences in memory using the
Selective Reminding Test, or in a battery assessing a broad
range of cognitive functions.3 Hence our study is the first to
investigate DMS-48 in DLB and PDD.

Our findings must be consolidated in future studies, with a
larger sample of patients. Nevertheless, based on our results,
neuropsychological testing, especially DMS-48, appears to be
useful in characterising DLB and PDD.
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