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Based un differences in expression of the cardinal 
symptoms, idiopathic Parkinson's disease can be 
subdivided into akineto-rigid (RA type) and tremor
dominant (T type) varieties that differ in several 
clinical aspects from the classica1 variety wilh equal 
eJ(pression of akinesia, rigidity, and tremor (RAT 
rype. equivalence type) (4,5, 11). Predominantly 
tremulous forms of Parkinson's disease oftcn fo!low 
a benign course, whereas akineto-rigid types of the 
disease may be associated with a more unfavorable 
prcgnosis. 

Deficits of various cognitivc and visuospatial 
functions in Parkinson·s disease have been shown to 
be correlated wilh rigidity and nk.ioesia, whereas no 
such correlation was found for tremor (6,8-10). {n 
the presen! study, patients with idiopathic Parkin
son 's disease underwent a series of psychomet:ric 
tests to de1ect possible neuropsychological differ
ences among paticnts belongjng to the RA, T, and 
RAT types of Parkinson' s disease, as briefly out
lin•!d above. 

MATERIAL AND METHODS 

Forty-four consecutive right�handed patients with 
idiopathic Parkinson 's disease (22 males, 22 fe-
1t1ales, mean age 63.0 ± 9.2 years, mean duration 
of disease 6.3 ± 3.5 years) and no evidence of con
comitant cerebrovascular disease entered the study. 
All patients except ooe had been receivil1g sustained 
levodopa therapy (Madopar) witb mean a daily dos
age of 572 ± 309 mg for a mean of 3.7 ± 3.2 
years. Ten patients were additionaJ!y treated wilh 
small doses of different dopamimetic drugs and 13 
with aoticholinergics. Nineteen palients were clini
:ally classified as RA type, 12 as T type, and 13 as 
RAT type. Stage of Parltinson's disease was as-
1essed according to Hoehn and Yahr. Tremor, rigid• 
ity, and ak.inesia, as weil as abnonnal involuntary 
tnovements (AIMs) and overall disability, were 
rat� on a clinicaJ scale ranging from O to 4 for each 
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item. A histocy of drug-induced psychos1s was rc
corded, and the episodes were rated (rom O to 3. 

The battery of neuropsychologicaJ tests consisted 
of two parts. In part 1 lhe subtests for generaJ infor
mation, �imilarities, picture complction, and block

design without time limit of tbe Wechsler Adult l:n
telügence Scale (W AlS), the subtests number 4 
(logical rnemory), number 5 (digit span fonva.rd and 
backward), and number 7 (paired associates) of the 
Wechsler Memory Scale, and the Benton Visual Re
tention Test (visual memory). multiple-choice fonn, 
the Beoder Gestalt Test (visuomotor functions). 
Digit Symbol Test of the W AIS (visual discrim.ina
tion, scanning, and visuomotor function), and the 
Zung Seif-Rating Scale of Depression were em
ployed. These lests are widely used and control 
values for different ages are available in the litera
ture. 

Thirty-lhree of lbe 41 patients tested in part I 
went through a second session (part 2) consisting of 
thc Line Cancellation Test of K. deS. Hamsher [vi
suaJ scanning with regard to inattention or neglect 
phenomena (7)), the Figure Test of Rybakoff [visu
ospalial rhin.king (12)], the Cube Task of the lntelli
gence-Structure Test (IST) of R. Amthauer (1) (vi
suaJ discrimination and visuospatial th.inking), and a 
self-designed test for visual estimation of various 
distances (black, straight lines of 7, 11, 12, 14, 20, 
21, and 2.5 cm). All tests of part 2 were untimed. 
Thirteen age-matched nonnal right-handed subjects 
with identical intelligence quotients OQs) were ex
amined as conlrols. 

RESULTS 

Comparing clinical panuneters of the threc sub
groups of patients, no clifferences were found for 
age, duration of disease, duration of levodopa treat
meot and latest mean levodopa dosage, as we11 as 
scveri.ty of drug-induced AIMs (0.3 ± 0.5). Signi
ficant differenccs were onJy found in overall disabil, 
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ity and stage of disease as weU as history of drug
induccd psychotic episodes (fable 1; Kruskal Wallis 
one-way ANOVA; U-test of Mann and Whitney). 

[n comparing thc resuJts of thc neuropsychologi
cal tests of part 1, no significant differences were 
found among the• three groups. The mean scorcs in 
the administered subtests of thc W AlS of a1J patients 
did not differ from normal control scorcs, except for 
the Digit Symbol Test (Tablc 2). In the subtest for 
logical memory of tbe Wechsler Memory ScaJe, the 
Benton Visual Retention (multiplc-choice form). 
and the Sender Gestalt Test, the patients produced 
morc ctTOrs than indicated for nonnal controls. The 
mean score of the Zung Scale rcvealed moderate de
pression in the parkinsonian group. For the subtcsts 
numbers 5 and 7 of the Wechsler Memory Scale. no 
differcnces wcrc found between palicnts and con
trols according to digit rctcntion and associatcd 
memory. 

Speannan rank correlation of the scorcs of 
tremor, rigidity, and ak.inesia with the neuropsycho
logical lest scores revealed a positive correlation of 
ak:inesia with number of errors in the Sender Gestalt 
Test (p = 0.007) and of rigidity with dcpression 
score (p = 0.029). History of drug-induced psycho
sis corrclarcd ncgativcly with tremor (p = 0.012) 
and pos1tively with akincsia (p = 0.001 ). 

The rcsults of the neuropsychologicaJ tests of part 
2 (33 pntients; RA type: 13 patients, RAT type: 1 
parient, T type: 8 patients) did nor reveal signiticant 
differences bctwoen parients and nonnal controls 
(Table 3). A trend toward impairment of visual 
scanning and visuospatial thinking can only be as
sumed for the Cube Task of the IST rest. Also, no 
differenccs were found among the three subgroups 
of patients, except for the Distance Estimation Test 
in which the patienrs with T type scored signiJi
cantly lower than those with RA type. Tue Spear
man rank correlation of the motor symptoms trcmor, 
rigidity. and akincsia with the tests of part 2 re
veaJed significant positive correlations of trcmor 
score with the total score of omissions (p = 0.015) 
and differences of omissions betwecn the right and 
left sccror (p = 0.014) in the Llne Canccllation 
Test. A negative correJation of tremor score with the 
pass scores of the Figurc Test of Rybakoff 
(p = 0.033) and a positive correlation of tremor 

TABLE l. Comparison of clinical parameters of the 
three Parkinson subgroups 

Subgroup N 

Motor 
disability" 

(0-4) 

RA type 19 2.2 : 0.9 
RAT type 13 1.5 ::!: 0.7 
T type 12 0.9 ± 0.8 

Stage of disease 
(Hoehn and 

Yahr)• 
()-V) 

3.0 ± 0.9 
2.4 :!: 0.8 
l.9 ..t 0.6

History of 
drug-induced 

psychosi� 
(0-3) 

0.84 ± 0.8) 
0.22 :!: 0.59 
0.17 :!: 0.39 

"Differcncc betwccn RA type o.od T type: p = 0.001 
diffcrence betwccn RAT type and T type: p=0.047. 

lDiffcrencc betwccn RA type and T type: p = 0.0003. 
"Differencc be1ween RA r:ypc and RAT type: p=:0.02; 

diffcrcnce betweeo RA type and T type: p=0.9172; for 

1.bo othc.- -� 1-liniclll pilllUTICICrs, no slgnlllcam llJf• 
fercnces werc found. 

score with sum scorc of overestimation nnd underes
timation in thc Oistancc Estimation Test 
(p = 0.001) were also observcd. No further COITC
lntions were found in the Spearman correlation ma
lrix of part 2. 

A correlatioo of laterality of Parkinson's disease 
(predominant lcft-sided versus bilater.tl versus pre
dorninant right-sidcd symptoms) 10 the results of thc 
administered visual tests (all tests of part 2, and Bcn
ton Visual Retention Test, Bender Gestalt Test, and 
Block Design Test of part 1) did not reveal any sig
nificances. 

DlSCUSSION 

ln tbis srudy no consistent differences in the re,
sults of thc neuropsychological tests employed could 
be detected between paticnts with idiopathic Park.in
son 's disease and normal controls. Although the pa
tient group scored higher on the Zung Scale for de
pression and also exhibited deficits in somc 
cognitive and visuospatial tesis in pa.rt l of this 
study, no significant differcnces wcre found be
t\Yccn patients and conrrols for most of thc sublests 
of thc W AlS (block dcsign without time limit) and 
for the visuospntiaJ tests of part 2. 

In particular, neglect phenomena and uni- or bc
latcral inauention in visual scanning were not appnr-

TABLE 2. T�sts of parl 1 with scor�s worse tlUln normal controls 

W AIS Wechsler Memory Sculc 
(digit symbol iest) (logical mcmory) 

19.3 ± 11.1 5.4 ± 2.4 
>25" >17.0"

-Normal valuc.

Dcnton Visua.l Rct.cntion Test 
(mulliplc choice) Sender Gestalt Tc� 

10.6 :t 1.9 39.6 ± 19.2 
> 12.0" <32.0" 

Zung Scalc 

33.4 % I.S.6 
<30" 
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LE 3. Resulu oft� u:srs of part 2• 
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