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Fig. 1 Card placing test (CPT).
In part A of the CPT, a subject stands in the center square of nine, 3 X 3 squares, drawn on the floor. The subject is instructed to remember the

spatial locations of three different cards; circle, triangle and cross, each of which is randomly placed in one of the eight squares surrounding the

subject. After ten seconds, all the cards are taken away and the subject is requested to restore them to their original positions. The figure

shows the positions of the three cards that we used. In part B, the subject also has to remember the locations of the three cards. The positions

of the cards are the same as in part A. Immediately after the cards have been removed, the subject is rotated to the right or to the left by 90° or

180°, and then asked to replace the cards. For both part A and part B of the CPT, the subject undergoes ten consecutive trials. The rotations in
trials 1 to 10 of part B are as follows: trial 1, 90° to the right; trial 2, 90° to the left; trial 3, 180° to the right; trial 4, 180° to the left; trial 5,
90° to the right; trial 6, 90° to the left; trial 7, 180° to the right; trial 8, 180° to the left; trial 9, 90° to the right; and trial 10, 90° to the left. The
numbers indicate the trial numbers. A subject gets one point if the location of a card that the subject has replaced is correct, the full score of
each of part A and part B of the CPT being 30 points. (from Hashimoto R. et al.” with kind permission by S. Karger AG, Basel).
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Table 1 MMSE, CPT-A and CPT-B scores of controls subjects.
Age group Numper of  Age:yearsmean = SD  MMSE score mean = SD  CPT-A score mean + SD  CPT-B score mean + SD
subjects (range) (range) (range) (range)
< 50 v.o. 7 44.2 * 3.6 (39~49) 29.2 = 0.8 (28~30) 29.4 = 0.9 (28~30) 225 = 4.1 (17~29)
50s 13 54.4 = 3.1 (50~59) 29.1 = 1.0 (27~30) 29.2 = 0.8 (26~30) 24.3 £ 3.4 (17~30)
60s 9 63.1 £ 2.5 (60~67) 29.3 = 0.6 (28~30) 28.6 = 1.8 (24~30) 234 £ 2.3(20~27)
70s 7 72.6 = 1.5 (70~75) 28.6 = 1.1 (27~30) 28.1 = 0.3 (28~30) 22.8 £ 1.5 (15~25)
Statistics ns " ns " ns "

" Calculated by one way ANOVA. ns = not significant.

Table 2 CPT-A and CPT-B performance of control subjects.

CPT-A CPT-B
Age group
Number of errors/full score Error profile Number of errors/full score Error profile
< 50 y.o. 4/210 OR 3T 1U 52/210 8R 26T 18U
50s 4/390 OR3T1U 67/390 9R 38T 20U
60s 12/270 OR 11T 1U 59/270 9R 22T 28U
70s 11/210 OR9T 2U 58/210 12R 32T 14U
Total 31/1,080 OR 26T 5U 236/1,080 38R 118T 80U
Statistics ns® ns®

$ Calculated by 7 test using 4 X 3 contingency table. ns = not significant. We classified errors into three types: “rotational off-
set (R)" error, wherein the patients placed two or three cards in wrong grids while maintaining their spatial relationship;
“transposition (T)” error, wherein the patients placed a wrong card in a spatially correct grid; and “uncategorized (U)” error,

wherein an error did not belong to R or T error.
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Fig. 2 Diffusion weighted images (DWI) (3 T; TR 5,000 msec, TE 60.5 msec, b value =
1,000 sec/mm?) of the Case 1 on axial views.
High-signal intensity can be seen in the region involving the right dorsolateral prefrontal and

posterior parietal areas. The right caudate head is also involved.

Table 3 Comparison of CPT performance between the cases and controls.

Case 1 Controls (60s) Statistics
CPT-A
Number of errors/full score 15/30 12/270 P < 0.001%*
Error profile 2R 4T 9U OR 11T 1U P<001°
CPT-B
Number of errors/full score 17/30 59/270 P < 0.001*
Error profile 2R 4T 110 9R 22T 28U ns
Case 2 Controls (70s)
CPT-A
Number of errors/full score 2/30 11/210 ns*
Error profile OR 2T 0U OR 9T 2U ns
CPT-B
Number of errors/full score 16/30 58/210 P < 0.01%*
Error profile 2R 10T 4U 12R 32T 14U ns

*Calculated by ¥’ test using 2 X 2 contingency table. * Calculated by ¥* test using 2 X 3 contingency table. ns

= not significant. Abbreviations are the same as Table 2.
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(EFH N 6 ZHOMAETIIEBN 6 i NTTIESL).
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Table 4 CPT performance of Case 1.

CPT-A CPT-B
Trial no. Target Attempt  Error Rotation Attempt  Error
1 O X O 90° to the right
1 1A TU X [— uuu
A X ©) A
2 A X 90° to the left A
ot o1 TU = .
X A X
3 X X 180° to the right
ol o1 - l U
A A olAa
4 O X X 180° to the left X
T o1 RRU All uu
A O
5 A O A 90° to the right | x
T 110 8] -0 U
A
6 A 90° to the left O
o1 o1 U —|x RRU
X A | X A
7 X X A 180° to right X |A
1A 1 U | U
©)] O O
8 A A 180° to the left O
Ol [x o1 U Al |x TT
X
9 90° to the right
All|O AT TU A |— TU
x O|x x |O
10 | x A O A 90° to the left A
1 1 TU O« TU
@] X
Score 15/30 13/30
Total errors 2R, 4T, and 9U 2R, 4T and 11U
Arrows indicate the front of the subject. Abbreviations are the same as Table 2.
CPT-A, CPT-B 33 i b AL i L CH B IRl BEARIRE @ 4 4RRI2 & ST, HERIE, LEMBId b NIRG
TH -7z, CPT-A, CPT-B 2B T 2 aeid, [AldE / @ik / 45 Ferp.
HARRENZ TN 2/4/9, 2/4/11 TH -7z, CPT-AIZBIT A4 HUREE @ KT v 7 4 7 OVEERIZZZR OB & T 13%
DG — VIR N S LR Y [lER DS A %m; (Table 3, 4). JEARE L. B, B I 2R, HVTWLERIZH
CPT OfERIE, HOH-DIWEMEREIIIIEESHL L HZEHY, BHPEZ VDI NEGho72 Lal, Ex
ZRL, ABNLHCOH OGS H’J%éu%&l?"‘i&%z L7z, EEH Il & b\@ﬁ"ﬁ‘?ﬁ‘ 591, HEGES 2047 T
JRETELEHMND 2 FEH % 2T ﬁ% ZlEo7z. 3HBE
S 2 2 2MBE 2 AR S A, BHES MRI A5 14 J5 PRI TR (2 53 i 1o A5 28
FEGI 74 R%, TR B (Fig. 3) ZFEO AL L 7o o7z, MREEEIN L EREHCLR

7R EIZES EMPEEEROLUNRE R L. 1y o ARG, 5EH
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Fig. 3 Fluid Attenuated inversion recovery (FLAIR) (3 T; TR 11,000 msec, TE 125 msec)
images of the Case 2 on (A) axial and (B) sagittal views.

High-signal intensity can be seen in the right posteromedial region that extended into the anterior

bank of the parieto-occipital sulcus (arrow).
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VEIZIEREICHIEI T RECH o 724%, HEZ L E L7221
PEHIIAN R TH - 72,

CPT: ARt 2 HHIZ CPT #47-7z. CPT-A, CPT-B O34
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O IR T IEAE & S p VYT SR 1 O BRI %
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40 HD E72 2 HERITHFEN R LBEEOR L ), Ok
HCIRE A PR RERE E A o Tz 8 13E ZI2W. E
B 1 OFERITE I OFREG L FPL L, Z ORREI AT HTHEER
ZEAHHEC G L TWwWA &z 7z BUHGRHEER R Y k5
LGOI AT 2 FRABRRERSE & L ¢, BRI MERIRERL R
@ Corsi span OFEERLH T ERIFERFR, i, oL &HH
EENTWDE Y Aguirre H b TS D EE TIIHEYZE
MEZOBRMFEE L V) LD D, L) —RiREHERD
WEENRZDFIETH A ) LHEP LT 5 Y.

T4 1% CPT-A 15 5 & HZE M IRC B O IRIE T d 2 IHAT
¥y ¥y 7 AN E OB L7, AEOMEE R
Ehor®. CPT-A, CPT-B &1k & IR 22 Hofir 78 B
BOELZREN 2 BT 5 &0 ) HICBWTH L WRET
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) BOWPNIONTIIEHLBEIPLETDH .

TENERE B O BTG EA L — % | AN K 23857 ' (retrosplenial
corex; RSC) & &5 V27 ifl 2 OFFBE RSC ¥ OB



H CH O Ry EERY R 2 Rk E & IR 56 : 843

Table 5 CPT performance of Case 2.

CPT-A CPT-B
Trial no. Target Attempt  Error Rotation Attempt  Error
1 (@) X (@) X 90° to the right |O X
1 1 . - .
A A A
2 A A 90° to the left O
ot ol - X | TTU
X X A
3 X X 180° to the right |O X
ol ol - l RRU
A A A
4 O X X (@) 180° to the left | x O
1 TT Al TTU
5 (@) (@) 90° to the right | x O
I i - - TT
X A
6 A A 90° to the left X
o1 o1 - Ol TT
X X A
7 X X 180° to the right | x A
11A 1A - | U
O O O
8 A A 180° to the left A
Of1|x Of1[x - Ol [x -
9 90° to the right
AlT|O All|O - A =0 -
X
10 X A X A 90° to the left (@) A
1 1 - — TT
O O X
Score 28/30 14/30
Total errors 2T 2R, 10T and 4U

Arrows indicate the front of the subject. Abbreviations are the same as Table 2.
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Abstract

Egocentric disorientation and heading disorientation:
evaluation by a new test named card placing test

Ritsuo Hashimoto, M.D., Ph.D.”, Momoko Uechi”, Wako Yumura, M.D., Ph.D.?,
Noriyo Komori, Ph.D.” and Masako Abe, Ph.D.”
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We recently developed a new clinical test named card placing test (CPT) which can assess a subject’s ability to deal
with visuospatial information. The CPT requires a subject to recreate an array of three cards, each of which was
randomly placed on eight grids around the subject, before (CPT-A) and after the subject’s rotation (CPT-B). With this
design, the CPT can assess a subject’s ability to represent visuospatial information either egocentrically (CPT-A) or
allocentrically (CPT-B). We administered the test on two patients with topographical disorientation; one with egocentric
disorientation and another with heading disorientation. The patient with egocentric disorientation demonstrated poor
performances on both CPT-A and CPT-B. The patient with heading disorientation, on the other hand, showed good
record results for CPT-A but poor ones for CPT-B. An implication is that the patient with egocentric disorientation had
disorder in an egocentric reference frame per se, while the patient with heading disorientation could not integrate
information on the spatial locations derived from an egocentric reference frame with that on changes of the body
directions. We suggest that the CPT is a simple and useful clinical test to evaluate patients with topographical
disorientation.

(Rinsho Shinkeigaku (Clin Neurol) 2016;56:837-845)
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