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During the last seven and one-half years a research program aimed
toward establishment of principles for use in evaluating brain functions

in human beings has been conducted in the Neuropsychology Laboratory

at the Indiana University Medical Center. A standard battery of psy-

chological tests has been adiinistered to each of about 2,000 patients.
The battery requires about one to one and one-half days for complete
administration and yields a large number of test results for each patient.
The tests all are administered individually.

An unusual opportunity has been available for relating ﬁhé test
results to neurilogical and neurosurgical descriptions of the brain since
a special éffort has been_ﬁade by the staff neurﬁlogists and neurosurgeons
to provide cowplete and accurate neurological criteria for use in tﬂe
research. A number of studies have been completed yielding highly signi-
ficant results that permit statements of a number of érinciplas. The
following statements refer to the gemeral guestion of the presence or

absence of brain damage.

1. The Halstead Impairment Index serves as a valid and reliable

basis for inferring the presence or absence of brain damasge in individual

subjects {1).

In a group of 50 patients with brain damage and 50 control subjects
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with no evidénée of brain damage (matched in pairs for color, sex, age,
and education) none of the brain-damaged persons obtained better Impair-
ment Indexes™than their matched controls, Using the best cut-off point
in the two raw score distributions, L% of the brain-damaged group were
misclassified and 1L% of the controls were misclassified.,

2. The Halstead Category Test serves as a fairly valid indicator

for differentiating patients with and without brain damage (1).

In this same study 16% of the brain-damaged subjects were misclas-
sified and 18% of the controls.

3. The Localization component of the Halstead Tactual Performance

Test also serves fairly well for the general question of brain damagé

or no brain damage (1),

Sixteen percent of the brain-damaged subjects and 20% of the con-

trols were misclassified,

L. Two measures based on critical flicker frequency showed no signi- |

ficant differences and the Memory component of the Time Sense Test yielded

a difference significant only at the .02 level. The remaining tests,

however, showed highly significant differences between the groups with

and without brain damage (1). *

COne cannot predict in individual instances which’test or tests may
be of crucial help. While the Impairment Index, Category Test, and
Localization component of the Tactual Performance Test are generally.the
most helpful measures, not uncommoﬁly does one of the other tests turn

out to be particularly important for individual patients.

5. Either Part B of the Trail Making Test or the total of Part A

plus Part B of this test differentiates patients with and without brain

damagé fairly well (2,3).
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The first of these studies compared small groups of subjects (N=27)

. who were arranged in pairs matched for color, sex, age, and education.

e

' The results indicated that a total of approximately 17% of the patients

were misclassified, The proportions of misclassified patients were
nearly the same in both groups. The second study was based on 8l control
subjects and 200 brain-damaged subjects. The results indicated a total
misclassification of 14.8% of the subjects. Among the controls there
were 16.7% misclassified and among the brain-damaged subjects, 1L.0%.

The cut-off point best differentiating the groups was the same in both

studies.

6. The Halstead Impairment Index differentiates groups of subjects

with and without brain damage better than do any of a number of measures

from the Wechsler-Bellevue Scale (Verbal IQ, Performance IQ, Full-Scale

10, "Hold" tests, "Don't Hold" tests, and the Wechsler Mental Deteriofation

Ratio) at extreme levels of statistical significance (L),

A method was devised for direct comparisoh of the extent of accurate

discrimination of patients with and without brain damage who had been

tested both with Halstead!s tests and the Wechsler-Bellevue Scale.
The Halstead Impairment Index differentiated the groups better than did
any of the Wechsler measures mentioned above {(p<.001 in each comparison),

7. Dysphasic symptoms, when present, provide a valid basis for in-

ferring the presence of brain damage (5).

An aphasia screening examination was administered to 148 subjects

ﬁith brain damage and 79 subjects without brain damage. This examination

requires only about 15 to 20 minutes for administration, but a considerable

amount of experience is necessary for the interpreter to be able to draw
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valid and'réliable conclusions regarding the presence or absence of
positive findings, Comparison of the groups indicated the following
reéulﬁs:

) 1 2 3 4

Cases Showing X No. of Symptoms: X

Proportion of Group with Brain Damage: .20 .38 .86 87 1,00

The proportion of brain~damaged cases was ,20 even in the group
showing no positive symptoms on this test, but where two or more
symptoms were found the proportion of brain-damaged cases was .86
or greater, Although a number of the brain-damaged persons shdwed no
positive dysphasic symptoms (17%), a study of the groups shows that
when such symptoms ocecur in a brain-damaged patient there is frequently
more than one'symptom (83% of the time). Dyscalculia, dysgraphia,
spelling dyspraxia, or construction dyspraxia occurred commonly. At
least one of these was always present when four or more symptoms

were shown by any patient,

Several studies have yielded results differentiating patients with
lesions of the left hemisphere from patients with lesions of the right
hemisphere at acceptable levels of statistical significance.

8. The presence of aphasic symptoms provides a valid basis for the

inference that the left cerebral hemisphere is damaged (6).

Groups were composed of 58 patients with damage of the right cersbral
hemisphere and L7 patients with damage of the left cerebral hemisphere.
Aphasia examinations had been administered to each patient and judgments

recorded with respect to the presence or absence of specific aphasic
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symptoms. Serious difficulties in naming, reading, spelling, ﬁriting,

and calculatbting were commonly encountered in the group with damage of the

.tleft_cerebral hemisphere but were far less frequent in the group with

| damage of the right cerebral hemisphere. For example, the percentage

of patients with lesions of the left or right hemisphere,'respectively,
showing certain symptoms were.as follows: dysnomia, 53% and O%; dys-
lexia, L7% and O%; spelling dyspraxia, L9% and 7%; dysgraphia, 51% and
2%; and dyscélculia, 554 and 14%.

9. The frequency of construction dyspraxia (as shown in difficulty

in copying accurately common spatial conﬁggyrations) is much greater in

patients with damage of the right cerebral hemisphere than in patients

with damage of the left cerebral hemisphere (6).

- — r ——

In the evaluation of aphasic symptomatology the test used requires
the subject yo copy several simple configurations such as a square, cross,
and triangle and alsc copy a line drawing of a key. The results indicated
that patients with lesions of the right hemisphere frequently show gross
distortion of these spatial configurations. Distortion of the Greek
cross occurs frequently and-is easily recogniZed because of the regular
spatial characteristics of its form. ,Sixty-four percent of the patients
with lesions of the right hemisphere gave evidence of construction dys-
praxia and 15% of the patients with lesions of the lefé hemisphere showed

this symptom.

10. A number of additional findings of disturbances in simple per-

ceptive abilities using the sensory modalities of touch, hearing, and

vision often prove to be of valuable aid in lateralizing brain lesions (6).

-

Using the groups mentioned in Principle 8, the following proportions
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of patients with positive symptoms occurred:
Left Cersbhral Right Cerebral
- Lesions Lesions
Dysterecgnosis - right 31 2
Dystereognosis - left 2 32
Pinger dysgnosia - right 37 0
Finger dysgnosia - left 0 28
Tactile suppression - right 16 0
Tactile suppression - left 2 22
Auditory suppression - right 5 0
s Auditory suppression - left 2 1
Visual suppression - right 2 0
Visual suppression - left 0 17
% _ Several studies relating to lateralization of psychologizal functions
E - in the brain have heen done using results obtained with the Wechsler-
Bellevue Scale.
4 11. The verbal weighted score total on the Wechsler-Bellevue Scale
ﬁ ' is rather consistently less than the performance weighted score total
¥ 4

in pa“ients with lesions of the left hemisphere and the converse rela-

tionship occurs consistently for patients with lesions of the right

cerebral hemisphere (7).

1

These results were obtained in a study of 1l patients with lesions
of the left cerebral hemisphere, 17 patients with right-sided cerebrsal
lesions, and 31 patients with diffuse lesions involving both hemispherés.

Thirteen of the 1l patients with left-sided lesions had lower verbal than
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performance weighted score totals, Fifteen of the 17 patients with right-

sided lesions, however, had a higher verbal than performance total, The

“patients with diffuse brain damage were nearly evenly distributed with

respect to those having higher verbal or performance totals., The mean
verbal subtest scores were in each instance higher for the right-sided
group than the left-sided group. On the performance subtests the situa-
tion was reversed,rthe left-sided group having the higher means in each
ingtance. The levels on the verbal and performance subtcsts for the
group with diffuse involvement showed scarcely any difference.

12. When using lateralization of electroencephazlographic disturbances

as the criterion for composition of groups, exactly the same relationships

between verbal and performance parts of the Wechsler-Bellevue were ob-

tained as in the previous finding (8).

In this study Klgve used 37 patients with EEG disturbances of the
left hemisphere, L2 with EEG disturbances of the right hemisphere, L5
with generalized EEG disturbances of both hemispheres, and 61 patients
with established brain damage but normal EEG tracings., The same rela-
tionships between verbal and performance subtests were obtained as in the
preceding study. The group with left cerebral EEG disturbances had lower
means on each verbal subtest than did the group with fight cerebral EEG
abnormalities. The reverse relationship of these groups occurred on each
of the performance subtests., The group with generalized EEG disturbances
of both hemispheres occupied a middle position on both the verbal and per-
formance scales, with little difference in level of performance. The
fourth group, with brain damage but normal EEG results, also showed little

difference in level on the verbal and performance scales, but had the
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highest means in any of the groups on nine of the ten subtests used.

13. Q}ghggtioqﬁgf the spatial configuration in attempting to copy

a Greek cross is associated with lowered scores on the performance sub-
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tests of the Wechsler-Bellevue Scale, dysphasia is assoclated with lowered

——— ————

scores on the verbal subtests, and the presence of both of these behavioral
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deficits is associated with lowered scores on both the verbal and perfor-
mance scales {9).

Klgve and Reitan studied the Wechsler-Bellevue results on 36 patients
who were unable to copy a Greek cross without distorting the spatial con-
figuration, 22 patients who showed evidence of dysphasla upon careful
exXamination, aﬁd 13 patients whd had both of these behavioral deficits,
The results of this study were very similar to the previous two studies,
The patients who had difficulty copying the Greek cross did poorly on the
performance part of the Wechsler-Bellevue Scale, the dysphasic patients
did poorly on the verbal part, .and the group with both difficulties had
low scores on both pérts. The criteria of dysphasia or defective ability
to copy a Greek'cfoss were selected for composition of the groups because
{a) they are usually easil} elicited behavioral defects, (b) they both
occur rather frequently (patients with each difficulty constitute 20 to
30% of the patients examined in the Indiana Neuropsychology Laboratory),
and {c} numerous publications have related dysphasia to dysfunction of
the left hemisphere and of difficulty in organizing and effecting spatial
relationships to leslons of the right hemisphere.

1h. Patients with damage of the left cerebral hemisphere have diffi-

culty with Part B as compared with Part A of the Trail Making Test, whereas

—— — b —

EatQQEﬁﬁgﬁiEEurigﬁp_9§£EE£?1 lesions perform significantly better on Part

e o i it b

B with relation to Part A (10).

————— — - D
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In a study by Reitan and Tarshes of Lk patients with damage of the

left cerebral hemisphere, 50 patients with right hemisphere damage, and

c et
16 patients with diffuse cerebral damage, a prediction was made that

patients with left cerebral lesions would perform more poorly on Part B
with relation te Part A than patients With damage to the right cerebral
hemisphere. We anticipated that the limiting factor for patients with
lesions of the left cerebral hemisphere would be their impaired ability
to perceive and use the symbolic material represented in the content of
the test. Consequently, Part B of the test involving both numbers and
letters would represent a much more difficult task for them than Part A
which involyes only numbers. In patients with lesions of the right hemi-.
sphere,however, we postulated that the limiting factor would be the abil-
ity to comprehend the spatial configuration of the stimulus material,
Since the stimulus material in both Parts A and B is distributed approxi-
mately equally in space, we expected that the difference in performance
between the two parts of the test would be less for this group than for
the patients with damage of the left hemisphere, Significant meaﬁ
differences in comparative performance on Parts A and B occurred in compar-
ing the groups with lateralized brain lesions (p <.001), with the
differences falling in the predicted direction., The best cut-off point in
the distributions of difference scores divided 72% of the group with right
hemisphere damage from 75% of the group with damage of the left hemisphere,
The group with diffuse cerebral damage was exactly equally divided on
either side of this cut-off point.

15, Comparison of the mean differences in time required for comple-

tion of the Tactual Performance Test with the right and left hands in
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patients with lateralized brain lesions indicates that patients with

left cerebral lesions take a comparatively longer time with the right

hand and pafients with right cerebral lesions take a comparatively longer

time with the left hand (11),

Eighteen patients with lef{ cerebral lesions were compared with 30
patients‘having lesions of the right cerebral hemisphere on the relative
speed of performihg the task required by the Tactual Performance Test with
the right and left hands., The groups were of approximately the same mean
age and education. The task was done first with the right hand and then,
without advance notification, the patient was asked to do exactly the same
task with the left hand, Only right-handed patients were used, Patients
with lesions of the left cerebr§1 hemisphere required a mean of 8.86
minutes longer with the right hand than with the left hand. Conversely,
patients with damage of the right cerebral hemisphere required a mean of
4.81 minutes longer with the left hand than with the right hand. This
difference between groups was statistically significant (t= 6.73; p €.001),
A cut-off point that best differentiated the groups was determined for

use in a subsequent cross-validation study.

16, Patients with lateralized brain lesions were compared with respect

to differences in finger tapping speed of the right and left index fingers.

In the group with left cerebral lesions! the right index finger was com-

paratively slow and in the group with right cerebral lesions the left

index finger was comparatively slow (11).

Groups of 18 patients with left cerebral lesions and 23 patients with
right cerebral lesions were compared., These groups overlapped considerably

with those used in establishing Principle 15, Only right-handed subjects
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were used. fThe mean of five ten-second trials was obtained as the speed
of finger tapping for each hand for every subject, The group with left
cerebral leSions tapped slower with the right than with the left hand by
a mean of 9,00 taps, Conversely, the group with right cerebral lesions |
tapped slower with the left than the right hand by a mean of 9,52 taps.
The difference between groups was statistically significant (t= 6.57;
p<.00l)., A cut-off point that best differentiated the groups was deter-

mined for use in a subsequent cross-validation study.

A cross-validation study wés performed in order to test the validity
of a number of the principles re;ating to lateralization of brain dys-
function (11). A group of 17 patients with lesions of the left cerebral
hemisphere and a group of 15 patients with lesions of the right cerebral
hemisphere were used. Each of the criteria tested pefmitted binary clae-
sification of the patients in each group. The value used as a basis for

determining the hand with the better performance on the Tactuwal Performance

i

Test and the Finger Tapping Test were those obtained in the studies
supporting Principles 15 and 16. The results of this cross-validation
study are shown in the table on the next page.

Clearly the results shown in the table closely support those reported
in variocus statements of principles above., The principles which reported
excellent differentiation of patients according to lateralization of brain
lesions also show excellent differentiation in the tablé. In addition, in

instances in which a particular criterion yielded helpful results for

patients with damage to one hemisphere but not for patients with damage

of the other hemisphere (e.g., viaual and auditory suppression in Principle 10),
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,CATEGORIZATIONAbF INDIVIDUAL PATIENTS ACCORDING TQ CRITERIA RELATED TQ

LATERALIZATION OF CEREBRAL LESIONS.

it
Left Cerebral Right Cerebral
Lesions; N= 17 Lesions; N= 15

Wechsler-Bellevue

VWS > PWS i 13

PWS > VW3 : 13 0
Tactual Performance Test

Rt, Hand >Lt. Hand | 1 " 15

Lt. Hand >Rt. Hand 15 0
Finger Tapping Test -

Rt, Hand >Lt. Hand n 11

Lt, Hand >Rt. Hand 13 b
Dysphasia 12 1
Construction dyspraxia 0 10
Dystereognosis - right 6 0
Dystereognosis - left 1 8
Finger dysgnosia - right 7 1
Finger dysgnosia - left 0. 8
Tactile suppression - right 5 0
Tactile suppression - left 1 8
Auditory suppression - riéht 2 0
Auditory suppression - left 1 6
Visual suppression - right { 2 0
Visual suppression - left 1/ 11

> signifies "better than®
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similar resulté were obtained in the cross-validation study. The incidence

of findings rélating to damage of the right‘or left cerebral hemisphere

“'were determined for each of the 32 patients included in this study. The

group with lesions of the left hemisphere had a mean of L.L7 positive
signs for the left cerébral hemisphere and 0.76 positive signs for the
right hemisphere, Comparison of these means indicated a highly signifi-
cant difference (t= 6.40; p<.001), The 15 patients with lesions of the
right cerebral hemisphere had a mean of 6.00 positive signs relating to
dysfunction of the right hemisphere and a mean of 0,40 signs relating
to dysfunction of the left hemisphere. This difference was also significant
statistically (t= 8.L8; p<.001}, BEvery patient in the group with left
cerebral lesions had an equal or greater number of positive signs for
the left hemisphere than for the right hemisphere, Every patient in the
group with right cerebral lesions had at’least two more positive signs
for involvement of the right hemisphere than for the left hemisphere,
The difference in number of signs, therefore, would permit correct classi-
fication of each of the 32 subjects to his appropriate group, but obviously
this procedure capitalizes on the chance characteristics of the two
distributions, ’
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HYPOTHESES SUFPORTED BY CLINICAL EVIDENCE THAT ARE
UNDER CURIENT INVESTIGATION
Ralph . Reitan, Professor of Psychology (Neurology) and

Hallgrim klgve, Assistant Professor of Neurology

A number of hypotheses have been developed concerning patterns of
psychological test results that seem to relate to both the locations and
types of brain lesions. Some of these hypotheées have been born out by
results on many individual patients and we feel quite confident that they
will be supported by the results of controlled investigations. Other
hypotheses have been included that have only recently been formulated.
Qur research has not yet progressed to the point of formal testing of
these hypotheses under adequately controlled conditions,

1. Aphasic symptoms mainly receptive in nature, involving visual
and auditory avenues, imply damage in the posterior temporal and adjacent
cortical areas of the left hemisphere‘(vi§3§l {e{m agnosia, visual letter
agposia, a;?xié, auditory verbal agnosia, auditory number agnosia, para-
phasia), | |

i 2. Aphasic symptomes mainly expressive in nature imply damage in the
posterior frontal and adjacent cortical areas of the left hemisphere

(anomia, spelling apraxia, agraphia).

3. Little or no difference between Performancé Weighted Score and
Verbal Weighted Score on the Wechsler-Bellevue Scale detracts substantially
from the likelihood of the presence of a rapidly groﬁing, infiltrating
lesion or destructive cérebrovascular accident in either hemisphere,.

i. If the Picture Arrangement subtest on the Wechsler-Bellevue is
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outstandingly low, & lesion in the anterior right temporal area is implied.

5. If the Block Design subtest:on the Wechsler-Bellevue is outstandingly

G . o

low, a lesion in the right parietal area is implied. 1e S
6. If the Similarities subtest on the Wechsler-Bellevue is outstand.

ingly low, a lesion in the left temporal lobe may be present. However,

a score on Similarities in line with the other verbal suﬁtests does not
necessarily imply a healthy left temporal lobe.

7. An outstandingly low score on Picture Arrangement without much
difference between Verbal and Performance Weighted Scores implies a
relatively static lesion in the right anterior temporal lobe.

8. An outstandingly low score on Block Desién without much difference
between Verbal and Performance Weiéhted Scores implies a relatively
static lesion in the right parietal lobe.

9. A lowered Performance Weighted Score is more commenly found with
acute destructive lesions of the right hemisphere than is a lowered
Verbal Weighted Score with the same type of lesions in the left hemisphere,
Thus, our results suggest that the Performance Scale is more sensitive to
1esi§ns in the right hemisphere than the Verbal Scale ig to lesions in
the left hemisphere,

10. Suppression through tactual, auditory, and visual avenues implies
maximal involvement in the area posterior to the Rolandic fissure,

11. Absence of any suppression argues against an acute, destructive
lesion (glioma, cerebrovascular accident, etc.) in the posterior part of
the hemispheres.

12, Auditory suppression implies maximal damage in the temporal

lobe contralateral to the side on which suppression occurs,
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13. There is a considerably greater likelihocod of finding suppression

with lesions in the right hemisphere than with lesions in the left hemi-

'spheré even in.zases with malignant, rapidly developing infiltrating

lesions.

1L, Upper quadrant visual suppression implies maximal involvement
in the corresponding temporal lobe.

15, Suppression.with ipsilateral simultaneous stimulation or incon-
sistent suppression on both sides with bilateral simultaneous stimulation
implies severe and diffuse damage to beth hemispheres,

16. An outstandingly poof performance on the Halstead Speech Percep-
tion Test implies a lesion in the.posterior part of the left temporal lobe.

17. Handedness rarely bears aArelationship to the hemispheré subserving
speech functiohs. (The left hemisphere ;ustomarily serves speech function
even in left-handed persons).

18, If finger tapping'appears to be more impaired than the perform-
ance with the same hand on the Tactual Performance Test, a location of -
the lesion in the anterior part of the hemisphere is suggested.

19. If the performance on the Tactual Performance Test appears to
be éore impaired than finger tappiug with the same hand, a location of
the leéion in the posterior part of the hemisphere some distance from the
motor strip is suggested,

20. If both the Category Test and Part B of the Trail Making Test
are pqorly performed and other tests are on a near nermal level, a focal
and static lesion of one or both anterior frontal lobes is implied.

21. Impaired perception of finger-tip number writing implies maximal

k)

damage in the parietal area contralateral to the impaired hand.
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22. Testa-moet sensitive to any organic impairment of brain functions
_are ones requiring alertness, concentrated and sustained attention to the
..task'and, probably most impertant, sufficient complexity so that adequate -
perforﬁance may be limited even in patients in whom only rather specific
abilities are impaired. (This hypothesis argues against procedures usingj

two relatively 'pure! measurements in the form of a ratio as an indicator

of brain function),
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ADDITIONAL RESEARCH CCNCERNED WITH THE PSYCHOLCGICAL
EFFECTS OF BRAIN DAMAGE

A number of additional studies from the Neurcpsychology Laboratory
of the Indiana University Mediecal Center have been concerned with a
variety of questions regarding the psychological effects of brain damage,
even though they have hot contributed specifically to the principles used
for interpretation of the test results. These studies may be grouped under
the following categories: (a) the methodology and approach to be used
in measuring the psychological conc&mitants of brain dysfunction, (b)
the nature of psychological impairmept associated with brain damage,
(e) psychological effects of specific diseases or conditions with neuro-
logical sequelae, and {d) illustration of the types of loss in abilities
as a result of lesions in various areas of the brain,
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DESCRIPTION OF BATTERY OF PSYCHOLOGICAL TESTS
- ' -
Halstead!s Neuropsychological Test Batteryl
Inpairment Index:

The Impairment Index is a composite score based upon the 10
"discriminating” tests in the Halstead battery and is determined for an
individual subject merely by counting the number of tests which fall above
the criterion level.

Gategory Test:

| The Category Test utilizes a projection apparatus for presentation of
stimulus material, The subject is required to tabstract " principles based
upon variables such as size, shape, number, position, brightness, and
color around which to organize his responses.
Critical Flicker Frequency and Critical Flicker Frequency Deviation:

In the Flicker Fusion Test an electronic instrument (Strobotac) with
a short flash duration, housed in a specially constructed, soundproof
apparatus, is psed. This test involves the measurement of the point at
which a variably intermitient light fuses into the appearance of a steady
light. The subject is required to adjust a control knob until tﬂe flash-
ing rate of the light is increased to the point where fusion is reached
and the light appears steady to him,

Tactual Performance Test: Time, Memory and Localizavion:

The Tactual Performance Test utilizes a modification of the Seguin-

© Goddard form board. The subject is blindfolded and is not pérmitted to see

the form board or blocks at any time., He first fits the blocks into their

[ Y S A I S e

lHalstead, W. C.: Brain and Intelligence: A Quantitative Study of the
Frontal Lobes, Chicago, University of Chicago Press,_l9h?.

i e AT ST, il o

i

T T G T o




TR

;-] b.

propcr spaccs with his preferred hand, then repeats the procedure with his

: oﬁher hand, and £inally performs the task a third time using both hands,

After the board and blocks have been put out of sight, the blindfold is
removed and the subjcet is required to draw a diagram of the board
representing the blocks in their proper spaces. The subject is scored for
the total time needed to place thc.blocks on the board. The Memory Component
of this test is bascd upon the number of blocks correctly reproduced in the
drawing of the board, and the Localization Component is based on the
number of blocks correctly localized.
Rhythm Test:

The Rhythm Test is a subtest of the Secashore Test of Musical Talent.
The subjcct is required to differentiate between pairs of rhythmic heats
which are sometimes the same and somutimes different,

Speech-sounds Percepbion Test:

The Specech-sounds Perception Test consists of 60 spoken nonsense
words which.are variaﬁts of the "ee" sound presented in multiple choice
form. The test is played from a tape recorder with the intonsity of
sound adjusted to the subjectls prefercnce. The subject's task is to
select the spoken syllabie from the alternatives printed on the test form.

Finger QOscillation Test:

The Finger Oscillation Test is a measure of tapping speed, the subject
using the index finger3 first of the preferred hand and then the other hand.
The subject is allowed five consccutive trials of 10 secconds each for
both hands.

Time Sense Test: Visual and Mcmory:

.

The Time Sensce Test requires the subject to depress a key which
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permits a sweep-hand to rotate on the face of a clock, The subject's

"task ‘is to allew the hand to rotate 10 times and then to stop it as close

to the Starting position as possible, The Visual Component of this test
is scored as the amount of error in U0 trials. Then the face of the
clock is turned away and the subject is asked to duplicate the visually
controlled performance as closely as possible. Thus the Memory Component
is the erfor on 20 trials interspersed among the visual trials in a

series of 10.

Trail Making Test:

The Trail Making Test consists of two parts, A and B, Part A con-
sists of 25 circles distributed over a white sheet of paper and numbered
from 1 to 25. The subject is required to connect the circles with a
pencil line as quickly as possible, beginning ﬁith the nmumber 1 and
proceeding in numerical sequence. Part B consists of 25 circles numbered
1 to 13 and lettered from A to L. The subject is required to connect the
gircles, alternating between numbers and letters as he proceeds in
ascending seguence., The score ié obtained as the number of seconds
needed to finish each part. -

Aphasia Examination:

The aphasia examination that we use is a modification of the Halstead-
Wepman aphasia screening test. The Halstead-Wepman test was modified by
omitting a number of items for which we rarely found positive resulis,
and have added several additional procedures that often turn out te be very
helpful. Some of the additional procedures test for sympbtoms related to

aphasia, such as finger agnosia, finger-tip number writing recognition, and
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tactile, auditory, and visual suppression phonomena.
. _ o

Wechsler-Bellevue: (Form I)

This test is well known and is used in the standard way.

Minnesota Multiphasic Personality Ianventory:
The individual form of this test is used.
Tests still in an examination phase include the Word Finding Test, Spokes

Test, and Miles?! ABC Test of ocular dominance.

OPERATING PROCEDURES OF THE NEUROPSYCHOLOGY LABORATORY

The neurcsurgeons and ncurologists at the Indiana University Medical
Center have become familar with the tyﬁes of patieuts necessary for in-
vestigation in the research currently underway at the Neuropsychology
Laboratory. Patients are referred to the laboratory by these physicians.
The criterion they apply with respect to referrals is ﬁhether or not the
individual patient may be appropriate for the research, In other words,
the basic question concerns whether or not we may be able to learn something
from testing the patient;

Technicians in the laboratory take the referrals and perform the
testing. Customarily the psychologists who write interpretations of the
test results have never seen the paﬁicnt. The interpr;tations are written
from the test results alone except for brief descriptions about the patient
inciuding age, cducation, handedness, sex, and sometimés occupation,

Interprctation of the test resulis is a complex procedure that cannot
be described briefly. Study of the results on individual patients, the
rcport written on the basis of the test results, and the retrospective
comment on thce interpretation of the results should be helﬁful in
communicating and understanding of how the interpretation for individual

paticnts procecds.,
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‘Reitan, R. M. Invesﬁigation of the validity of Halstead's measures of biological

intelligence. A.M.A, Archives of Neurology and Psychiatry,
January 1955, Vol. 73, pp. 28-35.

Subjeéfs-matched in pairs for color, sex, age, and education. Control mean age
and education; 32,36 years and 11.58 years. Brain damage mean age and education;
32,12 years and 11,56 years.

Halstead's
N=50 N=50 Cut-off point
Category Test Controls Brain-Damage Controls Brain-Damage
Mean 32.38 61,98 0 - 50 errors 51 or more srrors
‘ SQDI 12.62 21082
OFF - CEB.
Mean 22.7%1 22,11 21,0 and above 20.9 and below
S.D. 3.95 3.92
CFF - Dev.
Mean L7360 6960 «7 and abave 15.7 and above
S.D. .36 L2
TPT ~ Time
Mean 12,59 25,19 15.6 and below 15.7 and above
S.D. 5.20 12,67
T7PT - Memory
Mean 7.65 5.92 6 and above 5 and below
SoDc lohl 1-?5
TFT - Localization
Mean 5.29 1.88 5 and above ; and below
S.D. 2,12 1.7L
Seashore Rhythm
Mean \ 5.20 8.L46 5 and below 6 and above
S.D. 3.h5 2.62
Speech Perception
Mean 7.08 14.06 7 and below 8 and above

SID. 5031 Boha

Tapping Test

Mean 50,7h - }45.58 51 and above 50 and below
S.D. 7'29 7032 ' )
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- Halstead!s
- W50 N=50 Cut-off puint
T4me Sense-Memory .Controls Brain-Damage Controls Brain-Dwispe
Mean 293.LL 523.54 260 and below 261 and above
8.0, - - ~217.59 587,16
Impairment Index
Mean .32h0 6920 .1 and below .5 and above

1 s.D. o1l _ .16
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Reitan, R, M,1 Validity of the Trail Making Test as an indicator of organic
brain damage. Perceptual and Motor Skills, 1958, 8, 271-276.

Means of control group for age and education; 33,45 years and 11,19 years. Means
of brain-damaged group for age and education; 34.88 years and 10,56 years.

: Part A N=8L N=200 Cut-off point
¢ Trail Msking Test Controls Brain-Damage Controls ' Brain-Damage
Mean 9,46 6.24 Not used for this part.
S.D. 1.13 3.11
Part B
Treil Making Test
] Mean 95,73 1.84 L and above 3 and below
5.D. 2,40 1,30 . :
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Name g, f, Date Tested 10-28-5.

Hospital Qazten_& Long Ward Hospltal No.

Birthdate _32-1-1) _“_Age~uhg ¢¢¢¢¢ Education 7 Handedness Right 7

Sex ____Occupation  garpenter

Word Findfng % ___ W-B (Form I): Category I II:

Henwon-Nelson ™~ VIQ 73 lo 20 39

Spokes A TP THR 5L 65 T8 98

Spokes B Y FsI1Q 75 Flicker - Gps i

Trails & I II 3agn_2 VWS T Dev - -

Trails B I IT 379wy PWS T T ’I‘PT I II III:

Trails Total  Jigjin 3 Tot WS L5 1.9 Time 33,3
Inf 6 LH_‘ 13.7 Mem 1

MMPI: - Comp I3 BH )6 oc 3

? Pd ] Digit Sp o Sedshore Rh"y‘oﬁm 10

L Mf T Arith 3 Raw Score 13 T

F " Pa Simil. g Speech Percept I 11 33

K _ Pt Vocab "6 . Tapping: RH 36 36

Hs __ Sc _ P Arr o LH 31

D Ma P Comp 7 Fime Sense - Memory 1509.6

Hy _ Bl Des b . Visual _67.4 T
Obj Assem _ - -

ﬁ ABQ: Rqe Lo Digit Sym & ~ Impairment Index _}.O*

{
Aphasic Symptoms: pysnomias, dyslexils, dyscalculia, dysgraphia, dysarthria,
spelling dyspraxia, visual letter dysgnosia.

. Report of Neuropsychological Examination

This lj2~year-old man obtained a Full-Scale Wechsler-Bellevue (Form I)
IQ of 75 (Verbal IQ, 73; Performance IQ, 82). The pattern of these results
suggests the premorbid level was in the low-average range. The measures of
biological intelligence yielded an Impairment Index of 1.0, indicating severe
impairment of adaptive abilities dependent upon organic brain functions. The
test results indicate impairment of function inm the left as compared with the
right hemisphere, but impaircd function occurs throughout the cerebral cortex.
The results are compatible with a fairly large intrinsic tumor of the left
hemisphere, exerting widespread effects, but located structurally primarily in
the left temporal lobe extending anteriorly to involve the posterior frontal
lobe and possibly including the inferjor parietal area as well. Dysphasic
symptoms included dysnomia, dyslexia, dyscalculia, dysgraphia, dysarthria,
spelling dyspraxia, and visual letter dysgnosia.

RMR
Comment

The general level of performance on the tests was quite poor and in the
range characteristic of acutely destructive brain lesions. The location of the
lesion was based principally upon the dysphasic symptoms, Although the Tactual
Performance Test and Tapping Test did not help in lateralizabion, the dysphasia

could not be discounted. (As a general rule, the occurrence of definite dys- { AJED
phasia seems to take precedence over any other indicators for a positive
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E. E. (Continued) .

conclusion of damage in the left cerebral hemisphere, The dysphasic symptoms
were both expressive and receptive. Some posterior frontal involvement was
implied by the expressive difficulties of dysnomia and dysgraphia. The recep-
tive dysphasia {visual letter dysgnosia and dyslexia) are rarely seen without
some posterlor left temporal invelvement. The level of impairment was consis-
tent with an intrinsic tumor or a destructive cerebral vascular aceident

within an anatomical area indicated above. 4 cerebral vascular accident in
this areca would almost certainly Have caused some motor impairment in the right
as compared with the left upper extremity. Thus, an intrinsic tumor seemed to
be the most likely possibility in terms of the type of lesion. While the
posterior frontal-temporal area was identified as dysfunctional by the dys-
phasic symptoms, the absence of finger dysgnosia and dystereognosis of the
right hand argued that the lesion did not involve the left parietal area to any

major extent,

Neurological and Neurosurgical Summary

Symptoms: Numbness, right leg, L months.
Numbness, right arm, 3 months.
Convulsions, heéad and eyes turned to the right, 1 month,

Frontal headaches, 1 month.
Nausea and vomiting, 1 wWeek.

Signs: Confused, lethargic.:
Neurological examination normal, no papilledema.

Handedness: Right,

Diagnostic  10-28-54: Carotid angiography.
Tests: 10-29-5h: Tested for aphasia,

Treatment: 11-1-54: Frouto-temporal craniotomy, left.
Partial removal of glioma.
Amputation left frontal lobe of brain.

Postoperative  Able to talk one weeck postoperative.
) Course: Right hemiparesis, able to use arm and hand for gross movements.

Able to walk with help, :
Died at home 1% months postoperative.
No autopsy allowed.

Diagnosis: Glioblastoma multiforme (astrocytoma grade III), fronto-temporal,
left. , .

RFH

PSYCHOLOGICAL TESTS ADMINISTERED BEFORE SURGERY
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Name ¥, C. e Date Tested 3-28-56
Hospital Lon i R Ward © Hospital No.
Birthdate 1 1-‘%1' - Age 627 “Education 10 Handedness RiZHY
Sex Male Occupation ~ Oround man on 1{iA& Tréw :

—_— - r————

—— g st .

Word Finding = W-B (Form I): Category I II:

Hetvon-Nelson 5577 VIQ oh 10 21 325 )20

spokes A T Py TR FUTTETSTTIT T 62

Spokes B T OF-510 T 92 Flicker - Ups 1979

Trails A I II ~ 616~ WS NEEEN Dev T

Trails B I II "151"-1"  PWs TTZ3T T TP I 11 Y11 T

Trails Total p5271-7" Tot WS 56 RH 13.5 Time  3b.7
Inf g IH 12T Mem ~~6 7

MMPL: Comp Y BH T8h ' Loc X 7

? 50 Pd _55 Digit Sp I Seashore Rhythm L

L 66 Mf " 59 Arith A Raw Score 2k

F 50  Pa_ b2 Simil 57 fpeech Percept L LI il

K 55 Pt~ 50 Vocab I~ Tapping: RH 33 33T

Hs ~_ L7 Sc " 53 PArr 3 w3 RN

D 72 Ma ~ 50 P Comp ' Fime Sense - Memory 363.1

oy ~ 6L _ Bl Des 5 Visual _%5.0 T
Ob3 Assem T - -

ABC: R 10 L O Digit Sym__ L Impairment Index 0.9

Aphasic Symptoms: None,

Report of Neuropsychological Examination

This 62-year-old righb-handed man obtained a Full-Scale Wechsler-Bellevue
(Form 1) IQ of 92 (Verbal IQ, 9L; Performance IQ, 98). The tests of biclogical
intelligence yielded an Impairment Index of 0.9, which is consistent with
moderately severe impairment of adaptive abilities dependent upon organic brain
functions. 1In a person of this age an Impalrment Index of this magnitude is
not specifically indicative of anl acute organic brain change or a statistically
deviant result since many persons in this age.range without neuroclogical com-
plaints or findings show elevated Impairment Indexes, More specifically, how-
gver, this patient performed sufficiently poorly on certain tests to indicate
the presence of brain damage, He gave evidence of a definite dysgnosia of
fingers 2, 3, and 4 of the right hand and also was able to tap (in 10 seconds)
at a rate of 33 times with his right hand as compared with 38 times with his
left hand, These findings suggest a lesion in the left hemisphere, However,
there was no evidence of organic language loss in the aphasia examination and,
in fact, on more complex language tests the patient performed actually somewhat
better than his level of performance on motor tests. These results indicating
sparing of language function, finger dysgnosia in the right hand, and a distinct
loss of tapping speed in the right hand all suggest that the lesion is located

in the region of the Rolandic fissure of the left hemisphere, OCur estimabe

would be that it is primarily in the left parietal area although the adjacent
frontal tissue may also be somewhat involved, Sparing of language functions

and the finger dysgnosia suggest that the lesion is fairly high on the convex
surface of the hemisphere,

The level and pattern of resulbs are not what we usually obtain with
intrinsic tumors. This patientl!s abilities should have been more generally
suppressed by a glioma and some dysphasia would likely have been present.
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F. C. (Continued)

It would seem more likely that the lesion is more of an irritative type,
possibly a residual development of head trauma. An additional finding sup-
porting this belief is that of a falrly specific dysfunction in the right
temporal area, a t¥pe of finding often encountered in cases of fairly severe

closed head 1njury.
RFR
Comnent

The findings relating to dysfunction in the left cerebral hemisphere are

noted fairly explicitly above, but we should also note that the patient wasg

unable to recognize numbers written on his right thigh in most instances but
had no difficulty in recognizing numbers written on his left thigh, The
findings suggesting dysfunction in the right hemisphere were not nearly as
pronounced as those suggesting left hemisphere dysfunction. The results on
Picture Arrangement and Block Design seemed a little low, the patient did not
copy a cross quite as well as we would customarily expect, and he reversed the
direction of the stimulus figure in copying a key. Retrospectively, we would
not imply an area of dinvolvement as focal as the right temporal lobe to account
for these findings. They appear tc be more compabible with mild dysfunction

of the right temporo-parietal area.

Neurolegical and Neurosurgical Summary

Symptoms: Right hemiparesis, starting suddenly at night February, 1952,
Patient cried out and was found on floor unconscious, Hemi-
paresis lasted 8-12 hours, and was amnestic during that time.
#Black out" in June, 1952 accompanied by drawing of feet and
toes followed by weakness of right arm,

Scattered selzures after that,
Struck head during attack in August 1955 and received brulse,
1-5 attacks per day since, not severe,

Signs: Neurological examipation normal.
Handedness: Right
Diagnostic  CSF, OP 180 mm Protein 85 mgmp.
T Tests: Normal skvll films,
Hormal carotid angiograms bilaterally.
Mormal encephalogram,
EEG Grade I dysrhythmia left Sylvian.
Diffuse cerebral atrophy.
Course: Fhenobarb, 100 mgm tid controlled convulsions while he was in

Diagnosiss

Addenda:

hospital,

Discharged, L-3-56, Failed to return to clinics.

Cortical atrophy, with convulsions due to irritation of left
motor area of brain.

Head injury at age 19 yeare, unconscious 6 hours, headache 3 days.

RFH
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Nane _ f Emg - ; Date Tested 2107
ospita e Ward Hospltal No, _Right
Blrth?at G307 “Age T&?-‘ %Fatlon Handedness
Sex * 5];1___‘000upat10n “Pook Grin T
Word'Findihg‘ i W-B (Form I Category L II
Hentwon-Nelson _§7 a_  VIQ %l‘ 1}Eeg 22 318 )42? 8
Spokes A Wt prg - S A e e S
Spokes B 2. me F-8 1Q 7 Fllcker - Cps j 10
Trails A I IT —99°= VWS —RG— Dev N -~
Trails B I II 289%=I~  pyg — 33— TP']_‘LSI IT II1: g o%
Trails Total  JUB%T~  qop yg b2~ St o 4 Time 1‘65 2

© Inf _ 6 QE; 4 Mem "] -
MMPI:SO 81 Comp T . § HE Loc ‘:}:-Q B
? Pd Digit Sp _ ? . Seégﬁorﬂ RH}%hﬁ9 T

L 80—y 57 Arith o Raw Score :
F 6H‘_. Pa 77 Simil % _ Speech Percept, %;II W
K o py 00 Vocab Tapping: RH

Hs 107 5¢ TO5 P Arr ”"‘6“‘5 ‘ g TR
p 17 Ma ~65 PC I = Memory )
” ) omp Time Sense 16gﬁ$ry e
y 19 _ Bl Des - Visual

10 A . Ob3j Assem _:: - 0
ABC: R L 0 Digit Sym _ Impairment Index 7
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Spelling dyspraxia, mild dysgraphia, mild dyscalculia, finger
dysgnosia and impaired flnger-tlp number writing perception
on left hand,

Aphasic Symptoms:

Report of Neuropsychological Examination

This L7~year-old man obtained a Full-Scale Wechsler-Bellevue (Form I) IQ
of 88 (Verbal IQ, 8L; Performance IQ, 96). The tests of biological intelli-
gence yielded an Impairment Index of 0.7 indicating moderate impairment of abil-
ities dependent upon organic brain function. Analysis of the pattern of test
results is indicative of generalized damage to both cerebral hemispheres, prob-
ably maximized in the anterior parts of the brain, It seems as if the part
maximally involved in the right hemisphere is the fronto-parietal area including
the motor strip, while maximum involvement in the left hemisphere appears to be
in the inferior parietal and temporal areas, conceivably with some impairment of
the posterior frontal area. An aphasia examination revealed the following symp-
toms: sgpelling dyspraxia, mild dysgraphia, and possible dyscalculia., Examina-
tion for tactile, auditory, and visual suppression gave negative results,.
Examination for dystereognosis revealed mild impairment in both hands without
any appreciable difference. Finger agnosia was demonstrated for the 3rd and
Lhth fingers of the left hand and impaired perception of finger-tip number writing

was also demonstrated on the left hand probably most pronounced for the 2nd,

ard, and hth fingers., These test results are not typical of a neoplastic 1e51on,
bub would be more compatible with either a lesion of long-standing or an extreme-
1y slow developing vascular abnormalily affecting both hemispheres, Our best
inference would be a fairly static lesion affecting both hemispheres but maxi-
mized in the right fronto-parietal area.

HE | C
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Comment

o

Thls patient presented in his test results a picture of moderately severe
generallzed impairment of functions in both cerebral hemispheres. Presence of
brain damage was evident from the Catezory Test score, the Localization compo-
nent of the Tactual Performance Test, Trails B, and the Impairment Index.
Disturbance of left hemisphere function was suggested by the dysphasic symptoms.
Evidence of a lesion in the right hemisphere came from the slow performance
with the left hand on the Tactual Performance Test, bthe low tapping speed of the
left hand as compared with the right hand, a tendency toward mild tactile
suppression of the left hand, mild finger dysgnosia of the left hand, and
impaired perception of finger-tip number writing on the left hand. It appears
that the difference between the two hands on the Finger Tapping Test was more
marked than the reversal on the Tactual Performance Test, This observation
combined with only mild signs of suppression and absence of definite construction
dyspraxia would tend to place the area of maximal involvement close to the
motor strip, but still posterior to the central sulcus because of the mild but .
definite parietal signs. Reasons for stating that these symptoms were not likely
related to a neoplastic lesion were mainly on grounds of negative inferences,
There was nc substantial difference between the verbal and performance weighted
scores on the W-B Scale, no predcminant constructlon dyspraxia and only very

mild suppression,

If the signs of bilateral involvement were to be accounted for in terms
of & tumor or metastabtic lesion, the general level of test results certainly
would have been considerably poorer, Under these circumstances the underlying
lesion almost had to be relatively static, 4 set of test results like these
giving a picture of diffuseness, but with an area of definite focal involvement ]
seems to be rather typical of vascular malformations,

; Neurological and Neurosurgical Summary

Symptoms: In 1951, 6 years prior to admission, patient began having left-
sided seizures involving the arm and leg without loss of con-
sciousness. These episodes increased in frequency to the
point that he has been unable to work during the past year.
Seizures were not controlled by anticonvulsants. Stated to have
weakness right arm and leg since birth.

Sipns: Physical examination: Normal,
: Neurological examination: Minimal left hemiparesis.

Handedness: Right.

Dlagnostlc CBC: Urine, normal.
" Tests: OSF: Protein 21.

Serolegy, negative,
EEG: Dysrhythmia Grade II, right fronto-parietal area.
Angiogram: Bilateral carotids showed only enlarged ventricles.
Fneumoencephalogram: Absence of septum pellucidum. Ventricles
enlarged, right more than left. Small herniation of right
lateral ventricle in posterior frontal area seen on lateral
view,

b | ; 3 .-A ... .
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(¥ Treatment: 3-8-57: A right frontal-parietal craniotomy was done. A large
: ‘ abnormal vein was found in the area of the Rolandie
- figsure and crossing the Sylvian fissure. A large
E . arachneid cyst was found in the Sylvian area, The
vein was removed and the cyst unroofed.

Postoperative The second day postoperatively he developed increasing lethargy,
Course: The wound was reopened and an extra dural hematoma removed,
Following this he improved, Right carotid angiogram was re-
peated and no evidence of malformation was seen.

Diagnosis: Convulsive episodes, secondary to 7 arteriovencus malformation,
right Rolandic fissure.

JK
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Date Tested 7-9-56
Hospital No.
Handedness ~Right

Name __ G, B.
l Hospital Tong -~ Ward G
Birthdate 12.23-70 __ Age L5 __ Fducation L2 _
E SeX _Female . Occupation _ Housewife T

s

e ——. . ——— -y - 8 ———— Y — Y — o -

Word Finding W-B (Form I): Category I II:

& - Hemvon-Nelson & "~ VIQ 1 2
' Spokes A R 2 R - A
Spokes B T F-sIQ Fiicker = Cps )
Trails A I II VWS T Dev _ N
Trails B I II ~ PW3 - ~  TPT I IT fII: -
Trails Total Tot WS __ RH Time '
Inf . IH Mem
MMPI: . Comp B ’ Loc — ~
? Pd . Digit Sp ______ Seashore Rhythm o
L ME Arith T Raw Score T
F _ Pa_ Simil ' Speech Percept I LI
1 K Pt Vocab : Tapping: &H T
Hs _ Se P Arr T IH
D © Ma ) P Comp -~ 7Pime Seuse - Memory
Hy - Bl Des . Visual T
" Obj Assem - -
‘ ABC: R _ L Digit Sym _ Impairment Index

| Aphasic Symptoms: No organic language deficits, Construction dyspraxia,

& tendency to ignore the left side of gtimulus configura-
k| ' tions, occasional suppression on the left of bilateral

simultaneous visual stimulation,

Report of Aphasia Examination

An aphasia examination was administered to this L5-year-old woman on

July 9, 1956. Although no indications of organic language dysfunction were
found, the patient gave defective performances in several respects, Her copy-
ing of a cross, while not grossly defective, was clearly distorted.on two
separate attempts, She also failed to achieve a proper spatial closure in
attempting to copy a triangle. Nevertheless, she had no difficulty in writing
¥ either to dictation or in copying.- In attempting to read, the patient would
¢ § read only the last one or two words on the right side of each line, failing to

respond to the words further to the left on each line. The patient showed

no suppression phenomena through tactile or- auditory avenues. On testing sup-
gsion of bilateral simultaneous visual stimulation, the procedure was
complicated by what appeared to be a lower left quadrantic homonymous field
defect. MNevertheless, when the stimulus was given in an area of the visual
field to which the patient was able to respond, she occasionally suppressed
the stimulus in her left field. There was no apparent astereognosis or finger

dysgnosia.

g pre

These findings strongly suggest damage in the right hemisphere and suggest
the possibility of neoplastic disease. Our best estimate of the location of
the lesion from the symptoms is that it would involve the right temporo-frontal

area.
AR
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C. B. (Continued)

Several of the findings in this patient are consistent with a severely
destructive type of brain lesion. The tendency to ignore the symbolic signi-|
ficance of the left side of stimulus configurations occurs nearly exclusively
in patients having progressive or destructive types of brain lesions (intrin-
sic brain tumors and cerebral vascular accidents), The differentiation of the
specific condition was quite clear in this patient because a vasoular lesion
in the area of the motor strip would have been almost certain to give rise to
sengory or motor impalrment of the left upper extremity, The findings were
consistent in indicating damage of the right cerebral hemisphere, No positive
symptomatology was found to implicate the left cerebral hemisphere. The results
required an anterior placement of the lesion in spite of the apparent lack
of motor impairment of the left arm and hand because the patient had no finger
dysgnosia nor dystereognosis of the left hand. A neoplastic lesion behind the
Rolandic fissure would almost certainly have given rise to at least miid
impairment of these types regardless of its area of maximal involvemsnt. The
only reason for extending the lesion structurally behind a frontal location
was the left homonymous quadrantanopsia.

Neurological and Neurosurpgical Summary

Symptems: Headaches and lethargy.
Two years prior to admission patient had a generalized seizure,

Six weeks prior to admission she developed severe headaches
and blurring of wvision,

Hemory had been impaired for an indefinite period,

For two weeks prior to admission she had become progressively
more lethargic and confused.

Signs: Lethargilc, memory poor, confused and disoriented.
Disk margins blurred, left lower quadrant field defect, sup~
pression on left, left Hoffman and left Babinski.

Handedness: Right,
Diagnostic EEG: Delta Grade IT, maximal right Sylvian,
Tests: Z-rays: Skull films negative., Chest films regative.
Ventriculogram: Large tumor in right frontal-parietal ares

with displacement of ventricular system to left
and depression of frontal horn,

Treabment: 7-15-56: Craniotomy, right frontal, Large oligodendroglioma
found. Frontal lobectomy done,

Postoperatlve Expired second postoperative day,
" Course:

Diagnosis: Oligodendroglioma, right frontal lobe,
JK
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Name_' W. B, Date Tested L-8-58
Hospital e Ward Hospital No,
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T - e ot .~ . e e S 7 T . W oAt s

Word Finding. 82 W-B (Form I): Category I II:

Henmon-Nelson 117 . VIQ 112 10 270 "3i0 )13

Spokes A Ty T pIQ 9T s TEIT T Ty ST T 53

Spokes B 651 F-s1Q I05 Flicker - Cps‘““‘" Ko

Trails A I II "$oig” WS B6 T Dev LT

Trails B I II “91ic3 . PWS L8 TPT I II III: T

Trails Total  Jg1u_9 Tot WS ~TO4 " RH 7.1 Time 15,8
Inf T 1h IH_ 35 T Mem TS T

MMPI: - Comp 12 BH 5.3 ) Loc e

? 80 Pd _©g Digit Sp ___ 7 Seashore Rhythm Y

L 5o Mf o3 Arith g Raw Score 2 "’

F _J& _ Pa_5p Simil 1 Speech Percept L 11 8

K 851 Pt_J0 Vocab 12 Tapping: RH L7 ~hr

Hs g3 Sc _b2 PArr I3 T )

D E£8 Ma 50 P Comp. 9T Fime Sense - Memory 357.3

Hy 57 __ Bl Des 0 Visual _39.h B -
Obj Assem 7 -

ABC: RjQ L o = Digit Sym_ 10~ Impairment Index 0.8

Aphasic Symptoms: Possible mild dystereognosis of both hands.

Report of Neuropsychological Examination

This 19-year-old boy obtained a Full-Scale Wechsler~Bellevue (Form I) IQ
of 105 (Verbal IQ, 1123 Performance IQ, 95). The tests of biological intelli-
gence yielded an Tmpairment Index of 0.8 which is consistent with mild impairment
of adaptive abilities dependent upon organic brain functions. Although the
Impairment Index is 0,8, the patient's impairment is probably only mild since
several tests were at a borderline level, Analysis of the pattern of test
results indicates fairly consistently that the left cerebral hemisphere is more
geriously damaged than the right. Nevertheless, the results imply diffuse
dysfunction involving both cerebral hemispheres. Certain of the tests were
done too well for us to think of an intrinsic tumer or destructive cerebral
vaseular lesion in either hemisphere.” The results do fit quite well an impres-
sion of a moderately severe head injury (probably a closed head injury since
we do not get any highly focal signs) with the left cerebral hemisphere most
severely damaged. The results on the Wechsler Scale suggest that this patient
was of perhaps high average intelligence but his IQ has been lowered to the
normal range and in addition he has a fairly serious problem of general adaptive
ability in associabion with impaired brain functions. Although the MMPI does
not give evidence for any serious affective disturbance, it would seem likely
from the test results that he will have quite a difficult problem worklng out

a satisfactory adjustment.

RMR

ggpment

. The relatively long time required with the right hand as compared with the
left hand on the Tactual Performance Test and the slower tapping speed with the
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W. B. {Continued)

right hand are types of results that cannot be overlooked and require explana-
tion., While these findings suggest possible impairment in the left cersbral
hemisphere, the patient showed no dysphasia and actually had a higher VWS

total than PWS totad on the W-B, Nevertheless, the patient did rather poorly
on & variety of tests relating to brain function suggesting some diffuse
involvement of the cerebral hemispheres. The Impression of a moderately severe
closed head injury was aided substantially by failure to find concurrence
between the tests largely dependent upon motor skills with the right and left
hands and tests of verbal functions, Particularly in young patients with
otherwise healthy brains, impaired language functions rather promptly improve.
In this patient our reason for feeling that a closed head injury had been
sustained was based on the indications of diffuse involvement {since this is
generally the case with trawmatic injury), the assumption that the Tactual
Performance Test and Tapping Test were still reflecting the more serious

damage in the left hemisphere, and the assumption that the damage had occurred
long enough ago and was of a type that would permit recovery of possibly \
impaired language functions,

Neurological and Neurosurgical Summary

Symptoms: Auto accident 6 months prior to admission., He was not uncon-
scious but was confused for about one week, Hospitalized L
months because of fractured femur, Since accident has had
headaches, tires easily, and has difficulty concentrating.
Thrown from horse, 1953, Unconscious momentarily.

Signs: Neurological examination negative excepting blood pressure,
150/100.

Handedness: Right,

Diagnostic EEG: Dysrhythmia Grade I, bitemporal.
Tests: No X-rays or other studies done at this hospital.

Diagnosis: Residual brain damage, post traumatic, minimal,
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First square crossed out by patient when examiner asked him
to draw it more carefullye.
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Name _ G, L, — Date Tested 11-26-56

Hospital __iong ___ - .. Ward G Hospital No.
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Aphasic Symptoms: Dysnomia, construction dyspraxia, mild right-left disorien-
tation, paraphasia.

Report of Neuropsychological Examination

This lib-year-old woman obtained a Full-Scale Wechsler-Bellevue (Form I)
1Q of 105 (Verbal IQ, 106: Performance IQ, 105). The tests of biological in-
telligence yielded an Impairment Index of 0.9 which is consistent with fairly
gsevere organic impairment of adaptive abilities, The pattern of test results
are difficult to correlate with a single lesion. The aphasia examination showed
only very mild difficulties including a suggested naming dyspraxia and con-
gtruction dyspraxia, right-left disorientabtion and paraphasia. These findings
together with poor performances on frontal lobe indicators tend to implicate
the left frontal area, although we see no indicabion of structural damage in
the left parietal area. The right hemisphere would also seem to be involved
as indicated particularly by the finding that the patient took 6.8 minutes on
the Tactual Performance Test with the left hand after already having done the
task in 5.3 minutes with the right hand., This finding, together with other
results, suggests some structural damage in the inferior parietal and possibly
posterior temporal areas. The overall results are not typical for our customary
findings with intrinsic gliomas because of (1) the bilateral indications and
(2) the finding that on some tests the patient did particularly well. The
fairly focal nature of some of the indications, however, argues for more than
one fairly discrete lesion in the brain, The results, although not diagnostic,
would be perfectly compatible with bilateral metastatic involvement. :

RHR
Comment

Our localizaticn of maximal involvement in the cerebral hemispheres appears
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to be somewhat in error in this patient (as indicated in the neurological
sumary), but our inference of bilateral focal involvement was correct, The
report does not indicate our suspicion that the primary carcinoma ttas located
elsewhere than the lung., Actually the primary carcinoma was in the heart
with metastases to the right lung and both cerebral hemispheres, Other patients
with cerebral metastases from a primary carcinoma of the lung have done very
poorly on the tests, particularly if both cerebral hemispheres were involved.
The relatively good performance of this patient (W-B, and Seashore Rhythm)
argue against a primary carcinoma of the lung,

Neurological and Neurosurgical Summary

Symptomg: Patient had left, simple mastectomy in January, 1956, 10
months prior to admission., Diagnosis was cystosarcoma phy-

1lodes.
Blurring of vision and severe headaches for 3 months., Also

had hallucinabory visual experiences.

Syncopal attacks without clonic or tonic movements, 2 months,
Carotid angiogram done at home town hospital showed displacement
of the left anterior cerebral artery.

Received 3 X~-ray therapy treatments and then stopped because

of nausea and vomiting,

Signg: Bilateral papilledema.,
Right homonymous lower quadrant visual field defect.

Handedness: Right

Diagnostic Routine laboratory tests, normal.
Tests: Bone marrow showed malignant cells.
EEG: Delta Grade II, bilateral temporal.
Dysrhythmia Grade IX, generaliszed,
X-ray: Tumor, right lower lung.
Angiogram shows shift, left to right.
Left posterior temporal-occipital mass.,
Right inferior medial temporal mass.

Treatment: Patient given X-ray therapy with some improvement. Also
given TEM,

Diagnosis: Cystosarcoma phyllodes with metastases to lung and cerebrum
(temporal lobes bilaterally).

JK
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Name G, 3. L _ Date Tested 10-6-58
Hospital - Ward =~ Hospital No.

Birthdate 1_20“@__ __THKge 70 "Educdtion 12 Handedness  RLEAE

Sex Male _ Occupation ~Building and Loan Business
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Aphasic Symptoms: Possible mild dysnomia, mild dysgraphia, possible mild
right finger dysgnosia, mild construction dyspraxia.

Report of Neuropsychological Examination

This 70-year-old man obtained a Full-Scale Wechsler-Bellevue (Form I)
10 of 99 (Verbal IQ, 1093 Performance IQ, 101), The tests of biological in-
telligence yielded an Impairment Index of 0.9 which is consistent with mederately
severe impairment of adaptive abilities dependent upon organic brain functions,
Analysis of the pattern of test results suggests fairly specific impairment of
function in both cerebral hemispheres. The primary symptoms of dysfunction
seem, however, to come from damage in the left cerebral hemisphere that is
fairly diffusely distributed, The patient was able to tap only 31 times in a
ten-second period with his right hand but was able to tap LO times with his:
left hand even though he is right-handed., On the Tactual Performance Test the
patient also did somewhat better with his left hand than he did with his right
hand, Certain findings from the aphasia examination support the hypothesis of
damage in the left cerebral hemisphere. The patient has a questionable dysnomia,
a mild dysgraphia, and possible mild right finger dysgnosia, In addition, the
patient showed a wild constructional dyspraxia. The level of performance is
sufficiently poor to raise a question of possible neoplastic disease in this
patient, but the excellent performance on the Seashore Rhythm Test argues
strongly against this hypothesis., The results are perfectly compatible with
a hypothesis of diffuse and moderately severe cerebral vascular disease with
the possibility of a cerebral vascular accident some time in the past in the
left cerebral hemisphere. The present results, however, suggest a fairly static
though impaired brain condition at the present time, While the damage appears
probably to be maximal in the left hemisphere, we should emphasize that im-
pairment of organic function in the right hemisphere seems almost as severe.
The Minnesota Multiphasic Personality Inventory suggests the presence of marked
neurotic-like symptomatology, but this is fairly much to be expected in a '
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patient of this age and with as much organic impairment of brain functions
as this patient shows.

- RIR
Comment

We found it a bit difficult to conclude that the left cerebral hemisphere
was maximally dysfunctional in this patient because the PWS total was very
much lower than the VWS total on the W-B, The signs of motor dysfunction of
the right upper extremity on the Tactual Performance Test and Tapping Test
together with the mild dysphasia were sufficient to require explanation,
Considering that the patient!s age could be responsible in part for the low
PWS total on the W-B and assuming that damage to the left hemisphere occurred
some time ago and was of a type that would permit some recovery of languaze
functions, we were able to postulate that the major damage was in the left
hemisphere, After these assumptions had been made, we had little difficulty
in deciding on a cerebral vascular accident rather than a brain tumor since it
is not at all uncommon to find evidence of falrly severe and diffuse brain
dysfunction in such patients (probably associated with diffuse cerebral ar-

teriosclerosis). |

Neurological and Neurosurgical Summary

Symptoms: History of right hemiparesis and depression,
Worked up at Mayo Clinic, Harch 1958, with diagnosis of cere-
bral degeneration and insufficiency, left internal carotid

artery.
Signss Neurological exomination: Mild right hemiparesis.
Diagnostic Retinal artery pressures were normal.
Tests: LEG: HNormal for age.
No further studies done here.

Diagnosis: Cerebral wvascular disease. Probable occlusion of a middle
cerebral branch, left,

JK
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No apparent language deficit, Mild construction dyspraxia.
Occasional failure to report sbtimulus to right face with
left hand-right face combination and to right ear with
bilateral simultanecus auditory stimulation.

Aphasic Symptoms:

Report of Neuropsychological Examination

This 56-year-old man obtained a Full-Scale Wechsler~Bellevue (Form I) IQ
of 101 (Verbal IQ, 109; Performance IQ, 95), Not all of the tests of biologi-
cal intelligence were completely administered because the subject was not able
to finish them. The results, however, indicate an Impairment Index of 1.0
8 which is consistent with severe impairment- of abilities dependent upon organic

i brain functions. Analysis of the pattern of test results suggests that the
right hemisphere is more severely involved than the left hemisphere. Never-
theless, the patient would very occasionally fail to report the stimulus to
the right face with simultaneous left hand-right face stimulation and occasion-
ally failed also on the right ear with bilateral simultaneous auditory stimu-
lation, While the general pattern of results suggests particularly severe
dysfunction in the right frontal area, these latter results would suggest
that the damage is diffusely distributed, It would appear most likely from our
findings that the patient has severe and widely distributed impairment of cere-
bral function involving both hemispheres and very possibly on a vascular basis,

ko col
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Comment,

The results from the Tactual Performance Test and Tapping Test were
reinforced by the difference between verbal and performance weighted score
totals on the W-B to suggest maximal involvement of the right cerebral hemi-
sphere. The consisteantly poor performance on Halstead'!s battery, however,
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indicates that impairment of brain functions is of a very serious nature,

The results indicating right hemisphere dysfunction would prompt one to look

8 for evidence of a focally destructive lesion in the right hemisphere. Such

e gvidence might congist of serious distortion of the shape of the Greek cross,

; 3 finger agnosia or finger-tip number writing impairment on the left, and sensory
& suppression on the left. Such findings were not present, In fact, the ten-

ff? dency toward suppression occurred consistently on the patient's right side.
Qﬁf This finding argues against strictly unilateral brain damage. Thus the best
X conclusion would appear to be one of severe and diffuse cerebral involvement

such as would be associated with diffuse cerebrovascular disease,

Neurological and Neurosurgical Summary

Smptoms: Patient admitted to hospital because of angina pectoris.,
Neurosurgical consultation obtained because of history of
fall one month prior to admission, Following this fall he
had developed difficulty with memory and slowness of thought.

Signs: Patient depressed and slightly obtunded.
Neurological examination otherwise negative,

Handedness: Right,

Diagnostic  Lumbar Puncture: Pressure, 1753 Protein, 65 and L5,
Tests: EEG: Dysrhythmia Grade I, generalized,
Delta Grade I, left Sylvian,
X-rays: Skull films negative.
Ventriculogram: Negative,

Diagnostic  Diffuse degenerative brain disease,
Impression:
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Aphasic Symptoms: No language deficit. Mild left finger dysgnosia and dys-
tereognosis. Suppression of stimulus to left hand with left
hand-right face combination.

Report of Neuropsychological Examination

This 61-year-old man obtained a Full-Scale Wechsler-Bellevue (Form I) IQ
of 82 (Verbal IQ, 81; Performance IQ, 95). The tests of biological intelli-
gence were not all adm:t.na.stered because the patient was so slow in his perfor-
mances that insufficient time was available. On the five of these tests which
yere given, the patient's performance was well into the range characteristic of
brain damage, yielding an extended Impairment Index of 1.0, The aphasia exam-
ination showed no pronounced defects relating to the symbelic significance of
language perception or expression, but did show several findings suggesting
mpairment of function in the right hemisphere. A mild dystereognosis was
present in the left hand together with a slight finger dysgnosia, In addition,
suppression of tactile stimulation of the left hand occurred when the right
face and left hand were touched simultaneously. Interpretation of the overall
results for this patient clearly suggests that the right hemisphere is func-
tioning less well than the left, with maximal involvement probably in the right
parietal area. The results are difficult to interpret with respect to pattern
analysis since all performances were clearly in the defective range. This
suggests, however, that brain functions in this patient are gemerally impaired,
involving both hemispheres, The signs of maximal involvement may suggest a
tumor in the right parietal area, While we customarily do not find such severe
mpalrment in cases of an extrinsic tumor, the pattern of results suggests a
meningioma with fairly severe destruction of adjacent cortical tissue as a
somewhat more likely possibility than a glioma. In addition to this, however,
the test results suggest degenerative changes in the brain as a whole.

RIMR
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Comment

. Indications of specific brain damage in the posterior part of the right
nemispherée in this=patient include the findings from the examination for
gphasia and related symptems {noted above) and the much poorer performance on
the Tactual Performance Test with the left hand than with the right hand.
e would certainly have thought that this patient had either a glioma or cere-
trovascular accident in this area had the results of the W-B Scale and Tapping
Test supported the other findings. However, the verbal and performance weighted
score totals showed no difference and the left hand was not slow in tapping
speed in comparison with the right hand. We believe that in instances in
which there is a clear difference in performance with the two hands on the
Tactual Performance Test but without such a difference in tapping speed, the
lesion is not in the immediate vicinity of the motor strip and is of such a
type that it does not impinge strongly upon the function of the motor strip
even though primarily located some distance from it. We postulate that such
jesions reflect themselves on the Tactual Performance Test even though they
do not show up in tapping speed because of the more complex motor, sensory,
and problem-solving requirements of the Tactual Performance Test, Thus, the
relationships of results between the Tactual Performance Test and Tapping Test
supported the hypothesis of a lesion with rather strictly focal effects probably
some distance from the pre-Rolandic gyrus., Although the positive symptomato-
logy in this patient supported the idea of a focal, lateralized lesion, the
" W-B Scale did not agree, We have noted empirically that the relationships
between the verbal and performance parts of the W-B do nol help in cases of
gxtrinsic brain tumors. Thus, the fairly focal signs of damage in the posterior
art of the right hemisphere, without support from the W-B Scale, inclined
our thinking in the direction of a meningiocma.

Nevertheless, it was not possible to think of the results on this patient
as indicative of the customarily expected findings with a meningioma. The left
finger dysgnosia and dystereognosis would customarily be viewed as indicative
of actual structural involvement .of the right parietal area. Suppression on
the left hand of bilateral simultaneous tactile stimulation indicated structural
damage even more strongly. And finally, we had not been able to test for
visual suppression because of an apparent left homonymous hemianopia. Although
we were unable to reconcile these findings with our hypothesis of a meningioma
satisfactorily, we compromised in our report by saying that we suspected A..,.

a meningioma with fairly severe destruction of adjacent cortical tissue as a
somewhat more likely possibility than a glioma," As will be noted from the
peurological summary, the lesion was a meningioma arising from within the

third ventricle,

Neurological and Neuwrosurgical Summary

"Black oubt spells™ for 7 years. Suddenly loses conscioushess
without knowledge of it, or memory for it, unless he is uncon-
gcious long enough to be moved, No convulsive movements
reported. Most attacks are of brief duration., No incontinence

or tongue biting.

Symptomss

Signs: Blood Pressure: 162/96, Protein, 62.
Left homonymous hemisnopia, macula spared.
Right optic disc edematous,
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L. B. (Continued)

Handedness:

Diagnostic
Tests:

Treatment:

Diagnosis:

Autopsy:

Right.,

EEG: Delta Grade II, maximal right Sylvian.

X-pay: Skull films, caleification inferior parietal lobe, 3

em from mid-line,

Angiogram: Bilateral carotid displacement of the right middle
cerebral group of vessels, with smudging in the
posterior temporal and inferior parietal.

Stony hard prostate - probably not Ca,

12-5.55: Craniotomy., Widened sulcus in the lower parietal area
was incised and a large intraventricular meningioma
removed, The tumor extended quite far medially and
while it was being removed medially brisk bleeding
was encountered and was not controlled to save patient!s
life, He died at 1:20 p.m,

Intraventricular meningioma,
Incision into the brain at the parieto-temporo~occipital
junctions, 6x5x5% cm. The depth of the wound (5% cm.) reached

to the brain stem and cerebral peduncle. Apparently the
posterior cerebral artery bled, bubt this is not definitely

stated,
RFH

PSYCHOLOGICAL TESTS ADMINISTERED BEFORE SURGERY
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Name _F, H, . Date Tested 9-17-58
Hospital — Ward Hospital No.

Birthdate J_10- __Kge” 57 "Educdtion 16~ Handedness ~RIgtt

Sex Male __ Occupation Hanufacturing Enginéer

Word Finding <50 ~~ W-B (Form I): Category I II:

Henron-Nelson 80 7" VIQ 129 10 20 32h )9

Spokes A - o " PIQ Iy T 5'"'8"'“6"'8"""7 Fo e B2
Spokes B Lea3f - F-s1Q TI6 T FIicker - Gps o
Trails A I II "7 5~ ywWs e T Dev _ ~
Trails B I II g1 PWS 3377 TPT I II TI: —
Trails Total  2161-6 ~ Tot WS ~I02 " RH12.9. Time 25.2%

Inf 15 1127 '"T“SI - Mem ~~5

MMPI: " Comp 17 BH - Loc ~ 9 7~
? 50 Pd 57 Digit Sp _ 10 —  Seashore RH&EEm e

L )6 . Mf 99 Arith 6 Raw Score 27 -

F 53 _ Pa_53 _ Simil 11 Speech Percept I 11 L

K 66 Pt_79 Vocab 17 Tapping: RH L5 s
Hs _72 Sc _73__ P Arr 6 IH "3

D ~ g2~ Ma )B P Comp 8 Yime Sense - Memory 213.5
Hy 69 Bl Des 8 Visual 71.7 T

Obj Assem o~ T
ABC: R1g L 0 Digit Sym__ 5 —  Impairment Index 0.6%

Aphasic Symptoms: None.

Report of Neuropsychological Examination

This 57-year-old man obtained a Full-Scale Wechsler-Bellevue {Form I) IQ
of 116 (Verbal IQ, 129; Performance IQ, 10L). The tests of bioclogical intelli-
gence yielded an Impairment Index of 0.6 which is consistent with mild to moder-
ate impairment of adaptive abilities dependent upon organie brain functions.
Ainalysis of the pattern of test results gives several findings to suggest that
the right hemisphere functions less well than the left hemisphere, The patient
performed considerably poorer with his left hand on the Tactual Performance Test
than he had with his right hand although it was done first with his right hand.
In addition, tapping speed with the left hand is perhaps a bit slow as compared
with the right hand. Even considering the patient!s age, the results on the
Wechsler Scale also support the hypothesis of impaired function in the right
hemisphere because the performance part of the test was done so much more poorly
than the verbal part. No aphasia symptoms were present nor was any evidence
of suppression with bilateral simultaneous stimulation found., The patient
also failed to show any finger agnosia on either hand. None of the results
were sufficiently poorly done and certain of the tests were well enough done
to argue quite strongly against a hypothesis of an intrinsic cerebral tumor,
Vascular damage alsc seems to be an unlikely possibility since certain of the
tests were done so well, Nevertheless, the posterior part of the right hemisphere
clearly appears to be more dysfunctional than the rest of the cerebral hemis-
pheres, Our best conclusion would be that this lesion is relatively static or
at best slowly developing rather than acute in onset or rapidly destroying brain
function. The results suggest that this lesion is not strictly foecal but it
does seem to involve the right temporal region more than other areas. The
findings on this patient could be compatible with the effects of a head injury,
but the findirgs are not sufficiently specific to rule out other possibilities.

EMR
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%, H. (Continued) - -

Comment

- Lﬁcalization of the area of maximal involvement (right temporal area) was

relatively easy id"this patient. The Tactual Performance Test and Tapping Test
suggested that the right hemisphere was dysfunctional., Since the Tactual
Performance Test gave by far the stronger indication, we felt that the lesion
could be some distance from the motor strip. Picture Arrangement gave scme
help in implicating the right temporal area and the absence of tactile percep-
tual losses in the left hand argued against any specific right parietal damage,
Some of the results were exbremely unusual in consideration of the fact that the
patient had a glioma. We would have expected to get a consistently poorer
performance on the tests generally as well as some positive findings of sup-
pression with bilateral simultaneous sensory stimulation. However, histologi-
cal examination of sections of the tumor indicate that it is an extremely slow-

growing tumor.

Retrospectively, we cannot legitimately change our conclusion

in the report that the results look like the possible residual effects of head
trauma and must accept these results as an important illustration of the limita-

tions of cur procedures.

History:

Svmptomgz

Signs:

' Hahdedness:

Diagnostic
Tests:

Neurological and Neurosurgical Summary

11-10-5) patient had his first generalized seizure. No other
symphoms, |

Rhevmatic fever and cardiac lesion, age 12,

Physical and neurological examination, negative,

EEG: Normal

X-rays: Skull and chest films normal.

Discharged on Dilantin and Serpasil.,

Admitted to ancther local hospital in 1955 because of right-
sided seizures. Fneumoencephalogram reported to show left
cortical atrophy with enlarged ventricle on that side,
Admitted to Long Hospital, 3-2-56 to 3-10-56. Series of five
right-sided seizures the morning of admission., Seizures began
in right forearm, No other symptoms.

Physical and neurological examination negative after recovery
from post seizure stupor,

FEG: Dysrhythmia Grade I, left Sylvian.

Skull film negative.

Discharged on anticonvulsants.

EEG: 7-30-58, Dysrhythmia Grade II, right Sylvian.

Readmitted to Long Hospital, 10-15-58 to 11-8-58, Increasing
frequency of his seizures, up to 90 per month. Seizures start
in right arm spread to right face then to left arm. Legs not
involved. : '

Physical and neurological examination: Mentation slow, examina-
tion otherwise negative.

Right. .

EEG: Delta Grade II, right temporal area,.
Angiogram: Showed mass right mid-temporal area,
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~ E. H. (Continued)
Tumor removed frem right mid-temporal
used for localization during surgery,

Treatment: 10-24-58: Craniotomy,
. poral lobectomy not done. No

lobe at depth of 3 cm, P o
2 Xgﬁ cm, ared removed, %em

pressure,

Postoperative  Postoperative course uneventful. No seizures postoperatively,.

Course:

Diagnosis: Glioma, right mid-temporal area.
JK

PSYCHOLOGICAL TESTS ADMINISTERED BEFORE SURGERY
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Name V. S. _ __ Date Tested 6-10-57
Hospital Long - Ward 3B~ Hospital No.
Birthdate 11—16-01 Age 56 Educatlon'—ﬁ"' Handedness ~RIght

- o —_— ame

Sex Female __ Occupation ~Housewife

s —— A a e e — —— e A e

Word Findihg. - W-B (Form I): Category I II1:

Herron-Nelson ~ &1 7 vIQ 89 10 22 328 )30
Spokes A T prQ T sI3T e BT s e 86
Spokes B I 1 I - F‘i‘iac'é'r"-"‘cﬁs“"‘” “2LT
Trails A I II ~229-10° wws L Dev DA
Trails B I II 29L= 1 PWS JB3T T TeT TOIT MIN: o ax
Trails Total  9L6Mi1  Tot WS T3~ mH15.0%- bl. Time  38.87
Inf IO HIBTTTTTTTT Mem ~~ 5 7
MMPI : - Comp T2 BHU8T ’ Loc L+ 7
A 1~ S Digit Sp O ¢/ Seushors Rhythm CIoTT
L R Arith TG T Raw Score 19 -
P . Pa__ T Simil 87T Ypeech Percept I IT 2l
A Vocab TT "  Tapping: RH L7 LI
Hs __ ~ Se P Arr g I T " )
D — Ma ) P Comp __ 9 Yime Sense - Memory  2i1.8
Hy Bl Des 10 Visual 287.9 T
Obj Assem 11 T
ABC: R L Digit Sym__ >~ Impairment Index 0.7

—r————— s et

Aphasic Symptoms: Dysnomia, dyslexia, visual letter dysgnosia, agraphia, auditory
verbal dysgnosia, spelling apraxia, right-left disorientation,
~mild body agnosia, dystereognosis of right hand, finger dys-
gnosia of right hand, finger-tip number writing loss on right
hand, suppression on right of all combinations of tactile
stimulation, suppression on right with bilateral auditory

stimulation,

Repcrt of Neuropsychologlcal Examlnatlon

This 56-year-old woman obtained a Fu11~Scale WEchsler-Bellevue (Form I)
IQ of 99 (Verbal IQ, 89; Performance 1Q, 11l). The tests of biological intelli-
gence yielded an Tmpairment Index. of 0.7, but the only tests that failed to
contribute to the Impairment Index are ones that are relatively insensitive to
brain damage. Evaluation of her performances shows consistent and severe impair-
ment of abilities dependent upon organic brain functions. Examination for aphasia
revealed a wide variety of symptoms including: dysnomia, dyslexia, visual letter
dysgnosia, agraphia, auditory verbal dysgnosia, spelling apraxia, right-left
disoricentation and mild body agnosia., In addition the patient showed dyster-
eognogis of the right hand and finger dysgnosia and finger-tip number writing
loss on the right hand. Bilateral simultaneous tactile stimulation revealed
suppression on the right in all combinations of hand and/or face stimulations.
Suppression of the stimulus to the right ear with bilateral simultaneous audi-
tory stimulation did not occur in each instance but clearly was present., Never-
theless, the pabtient showed no tendency to suppress bllateral simitaneous

visual stimulation,

The test results are consistent in indicating serious damage in the left
hemisphere but show no structural involvement of the right hemisphere, The
severity of the impairment is consistent with owr customary findings in patients
with rapidly growing intrinsic tumors or severely destructive cerebral vascular
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v, S. (Continued)

accidents, Differentiation of these two conditions is difficult from our test
results, In this patient tapping speed was faster with the right hand than with
the left hand in spite of the evidence of involvement of the left hemisphere.
This finding inclines our conclusion toward an infiltrating tumor rather than

a CVA. The severity and range of psychological impairment implicates the
frontal, parietal and temporal areas of the left hemisphere, but infer that the

- lesion ig located structurally primarily in the left frontal lobe and extending

back to include the anterior parietal and perhaps anterior temporal area.

RMR

Comment

This patient had a glioblastoma multiforme principally in the left parietal
area so our inference in the report above that the lesion was located princi-
pally in the left frontal area is clearly in error, A detailed review of the
test results indicated that our error in localization was due less to the test
results themselves than to our interpretation of them. The comparative perfor-
mance of the two hands on the Tactual Performance Test and Tapping Test shows
that the patient!s performance with her right hand was much better on the Tappin
Test than on the Tactual Performance Test, This finding should have pushed
the localization away from the motor strip. Also the presence of tactile
suppression on the right as well as finger dysgnosia, dystereognosis, and finger-
tip number writing recognition impairment on the right hand all presented
positive evidence for parietal damage. Probably most important for inferring
a more posterior location, however, were the pronounced visual and auditory
(receptive) components of the patient!s dysphasia. The patient had great diffi-
culty understanding spoken language correctly and was unable to read without
gross errors. In sone instances she was not even able correctly to identify
individual letters of the alphabet. Our mistake in localization was probably
due to the fact that we were impressed by the absence of visual suppression and
a right homonymous hemianopsia. Later studies, however, have suggested that
visual suppression rarely seems to occur with lesions of the left hemisphere,
but we did not know this at the time the report was written. This case should
alert us to weigh carefully the possible disadvantage that may be associated
with basing our inferences on negative rather than positive findings.

The results for this patient made the differentiation between a tumor and
cerebrovascular accident fairly easy. No specifically positive findings of
damage in the right hemisphere were present and more important, a cerebrovascular
accident causing the marked dysphasia that this patient demonstrated should also
have impaired performance with the right hand on the Tapping Test. Thus, the
fairly disbtinct lateralization of dysfunction to the left hemisphere argued that
the lesion was an intrinsic tumor.,

Neurological and Neurosurgical Summary

Symptoms: Two months prior to admission patient began to make mistakes
in her bookkeepin
One month prior to admission developed some difficulty with
writing and some dysphasia.
Progre581ve confusion, 2 weeks.




7. S. {Conbinued) f

. Signs:

Handedness:

Diagnostic
Tests:

Treatment ¢

Postoperative

Course:

Diagnosis:

Aphasia.

Right hemihypesthesia,

Stéreognosis and finger writing poor bilaterally.
Motor functions adequate bllaterally.

Right.,

X-rays: Skull films negative.
Angiogram: Left parietal mass.

6-1?-5?:. Craniotomy. Partial removal of glioblastoma, left
parietal area.

Patient developed right-sided seizures and increasing hemi-
paresis and aphasia, Wound reopened on 7/20/57. Brain was
edematous, Dura left open and bone flap left free. Improved
slowly but complete paralysis of right upper extremity remained,
Some function was present in the right lower extremity. Marked
aphasia and perseveration. Treated with X-ray therapy. Dis~
charged on anticonvulsants, Patient died at another hospital,

11-20-57.
Glioblagtoma multiforme, left parietal area.

JK
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Occupatlon

Birthdate 11-2
Sex Male ——

Ward

I Educatlon"IQ

bh_-l—‘—--'

Date Tested 10-21-5h4

" Hospital No.
_Handedness__ Fi3HT

- - s ¢ e

-

Word Finding

T
Hei:ton~Nelson 86T
Spokes A e
Spokes B T
Trails A I II ~ SRAZH™
Trails B I II "1017<3
Trails Total . 1650.07
MMPI
? _ 61 PA 63
‘E‘»" —oMf TTRET
zg“ Pa 50
K - Pt 60
Sc __SO
D 72 Ma 387

Hy 67 _
ABC: ‘R o IL,251_~

Aphasic Symptoms: Nohe,

W—B (Form I):

ViQ Y
PIQ 98

F-3I1Q 98
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PW3S TR T
Tot W B8 T
Inf 10
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Digit Sp~ 6
Arith B2
Simil TTTTATTT
Vocab g
P Arr I
P Comp ~ 12
Bl Des 65
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Digit Sym 10

Category I II:
10 20 321 ) 8
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RH 8.1 Time
LH 710, I_*'M#~° Mem
BH 5.0 ] Loc
Seushore Rhythm
Raw Sccre 20
Seech Percept I I1
Tapping: RH 62
H

Vlsual _‘6_9_3__J

Impairment Index

Repdrt of Neuropsychological Examination
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This 31l-year-old man obtained a Full-Scale Wechsler-Bellevue (Form I) IQ

of 98 (Verbal IQ, 97; Performance IQ, 98},

The measures of bioclogical intelli-

gence yielded an Impairment Index of 0.8, which is well within the range char-

acteristic of organic brain damage,

The findings with respect to lateralizing

significance consistently indicate that the right hemisphere is functicning
Analysis of the pattern of impaired functioning

indicates the pattern to be a modified posterior-parietal as well as a modified

more poorly than the left.

anterior-frontal one.

This suggests two possibilities:

(1) that the lesion

may be diffuse involving bobth of these areas, or (2) that the lesion may be
focal and located in the anterior temporal region (since this area seems to

give modifications of both parietal and frontal patterns),

It seems somewhat

more likely from our results that the lesion is focal, has damaged the brain
tissue causing rather w1despread functional effects, and is located structurally

in the anterior temporal region.

Comment

RMR

The Tactual Performance Test .and Tapping Test both give strong indications
that the left hand does not function as well as it should with relation to the

right hand.

The Picture Arrangement subtest of the W-B Scale suggests maximal

damage in the right temporal area, but Block Design also was rather poorly
done (suggesting the hypothesis of posterior right temporal or right parietal
damage) and the slow tapping with the left hand suggests that the posterior

part of the right frontal lobe is also impaired in its function.

So far we

have a lesion that could well be an intrinsic tumor in the right temporal area




Gs Y. (Continued)

exerting the rather widespread dysfunctional effects to adjacent areas that
commonly- occur with such leslons. Two factors argue against a conclusion that
the lesion is either_ neoplastic or vascular in nature. First, the verbal

and performance welghted score totals on the W-B Scale are equal. With lesions
of the right hemisphere particularly, the performance total is lowered in cases
of tumors and cerebrovascular accidents. Secondly, Trails B was performed in
101" which is too fast to make either of these diagnostic possibilities likely.
The effects of the lesion are too widely distributed (frontal, temporal, parie-
tal) to make a meningioma a likely possibility and, more important, the patient
is severely enough impaired generally to suggest actual structural dasmage of
brain tissue. I do not know if we could have called the lesion a penetrating
head injury at present, but the test results do seem to fit the expected
description of this condition fairly well,

Neurological and Neurosurgical Swmary

9-26-5l: Admitted to Indianapolis General Hospital. "Beaten up! 2 days
previously and found confused in room in local hotel. Confused,
very little memory for previous several days, restless. Severe
headache, Blood from right ear, old and dark. MNeurological other-

wige negative,

9-26-5li;  Lumbar Puncture: 6;&00 wbe, 90% Polys. Pressure, 193; fluid yellow

and formed pellicle. Protein 1hL mg %. Sugar L5 mg &.

9-27-5h: Laceration found just anterior to right ear with dark bloocd coming
from it. Probe inserted several inches under scalp, Patient denied

knowledge of this injury.
9-28-El: Improved on penlclllln and sulfad1a21ne.

10-2-5h: Abscess anterior 0 right ear drained spontaneously. No organism
Seen or grown.

10-5-5k: Transferred to Indianapolis Veterans Hospital (Medical Service),
Granulating area right temple only abnormal finding. CSF Pressure
160 mm fluid. Lb lymphocytes, no polys, protein 106 mgm. %.

10-8-54: FEG: Slow frequency high amplitude waves right Sylvian, with back
ground of rhythmical activity, suggested subcortical destructive
process, posgible abscess.

10-13-5h; Neurosurgical consult: No abnormal neurological findings. Headaches
‘ and CSF findings suggested brain abscess, right temporal. No fever.

10-14-54: CSF: 264 WBC, 97% lymphs. Sugar,'Sh. Protein, 85 mgmg.

10-6-5h: Skull X-rays showed penetrating skull defect with indriven fragments,
suggesting bullet wound. Since no history of such the diagnosis was
doubt ed .

10-25-5hs Carotid angiography, marked elevation of the right middle cerebral
artery.
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G. Y. (Continued) -

. 11-2-5}4: Surgery: Thick-walled abscess removed from right temporal lobe.
e - There was scarring between temporal muscle, bone, dura mater, and
‘cortex, ¥b a tract in the brain which led into the abscess. 30 cc

of pus aspirated, and wall removed. No organism cultured,

11-17-5k: Recovered very rapidly after surgery.

11-19-5lz Discharged from hospital.
RFH

PSYCHOLOGICAL TESTS ADMINISTERED BEFORE SURGERY
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Name  H, s, — —_ Date Tested <10-25-5L

Hospltal ‘ "~ Ward 4Hbsp1ta1 No.

Blrthdate‘*gzizgi ~ 71 Education 1l Handedness  Iight

Sex _TFemale __ Occupatlon _Housewife T e

Word Findihg m .., W-B (Form I): Category I II:
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ABC: R3ygp L o Digit Sym__ & ~  Impairment Index _ 0.9

Aphasic Symptoms: Mild dyscalculia, dyslexia, dysgraphia, dysnomia, visual
letter dysgnosia,

Report of Neuropsychologidal Examination

This 71-year-old woman obtained a Full-Scale Wechsler-Bellevue (Form I)

IQ of 113 (Verbal IQ, 11l Performance IQ, 106). The pattern of test results
guggests that her original level of psychometric intelligence was well into the
superior range, but a poor performance consistent with brain damage occurred |
on certain of the subbtests., The measures of biological intelligence yielded

an Impairment Index of 0.9, which is well into the range characteristic of
brain damage. The possibility that the impairment may be in part associated
with advanced years must be considered, but the pattern of abilities suggests
the presence of rather localized brain dysfuncbtion. Dysphasic symptoms were
found, including dyscalculia and some dyslexia, dysgraphia, dysnomia, and visual
letter dysgnosia. These symptoms together with certain of the test results

imply a lesion in the left hemisphere possibly involving the area around the
junction of the Rolandic and Sylvian fissures. The intensity of these indica-
tions was sufficient to imply cortical damage in this area, although the diffi-
culty may have originated with an extrinsic lesion, The test results indicabe
normal abstraction ability, which seems to be associated with the function of
the anterior frontal lobes., Adequate ability in this respect is not consistent
with our usual findings in patients with intrinsic tumors or massive cerebral
vascular accidents, since damage of this type usually impairs abstraction
ability substantially regardless of the structural locabtion of the lesion,
Additional positive findings occurred, however, which imply organic dysfunction
of a relatively localized area in the right hemisphere. This second area
involved appears to be locabted in the anterior-middle part of the right tem-

poral lobe.
RMR
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"H. 5. {Conbtinued)

Comment

The results for this patient again illustrate the importance of dysphasic
symptoms. These symptoms were not pronounced and some of them may not have
been detected by an inexperienced examiner or by an examiner who was not using
standard stimulus material. (The value in using standard procedures in exam-
ining for aphagia derives from the increased sen51t1vity the examiner develops
to pathological responses as his range of experience increases). The addi-
tional test results yield little assistance in localizing the lesion in this
case., The mild dysnomia and dysgraphia imply defective functioning of the
posterior-inferior part of the frontal lobe. The left temporal lobe would
also seem to be invelved because of the receptive losses seen in the mild
visual letter dysgnosia and dyslexia. Tactile symptoms that might have involved
parietal function were not present, The good score on the Category Test was
a big help in suggesting that the dysfunction in the left cerebral hemisphere
was not the result of neoplastic or cerebrovascular disease, The results from
the Picture Arrangement and Block Design subtests were interpreted as. suggesting
some dysfunction in the right hemisphere, but no verification of this interpre-

tation was obtained at autopsy.

Neurological and Neurosurgical Summary

Symptoms: Convulsions, right face, ¢ months,
Difficulty -in writing, 9 months.
(a) Use of inappropriate words in writing.
(b} Deteriorating pemmanship.

Signs: Tendon reflexes hyperactive, right extremities.
Babinski response equivocal, right.

Handedness: Right.

Diagnostic  10-26-5l: Tested.for aphasia,
Tests: 10-26-5l: Pneumoencephalogram,

Treatment: 10-27-54: ILeft fronto-temporal craniotomy.
Removal of meningioma,

Disgnosis: Meningioma, left Sylvian fissure.
RFH

PSYCHOLOGICAL TESTS ADMINISTERED BEFORE SURGERY
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Name i e Date Tested 10-7-58
Hospital veterans __ .. _ _____ Ward 6-5_ _ Hospital No.
Birthdate __10.00-25 ~~“Age 32 __Education 6 Handedness ~Fighmt

CARR A — e .

Sex Jﬂale--_-,occupation House Painter

B e bt B e aen e R S s W — e %a R s
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" Aphasic Symptoms: Visual letter and visual number dysgnosia, possible mild

dysgreaphia,

Report of Neuropsychological Examination

This 32-year-old man obtained a Full-Scale Wechsler-Bellevue (Form I) IQ
of 89 (Verbal IQ, 98; Performance IQ, 80). The tests of biological intelligence
yielded an Impairment Index of 0.5, indicating mild impairment of abilities
dependent upon organic brain function., Analysis of the pattern of test results
reveals that the patient has certain very bad performances particularly on the
Tactual Performance Test, and certailn very good performances as for example '
on the Category Tegst (score 21)., The Wechsler-Bellevue subtest pattern gave
a verbal weighted score of U5, performance weighted score 30, “The Picture
Arrangement subtest was done particularly peoorly, An aphasia examination re-
vealed visual letter and visual number dysgnosia and possible mild dysgraphia.

xamination for tactile suppression gave normal results, The patient showed

a tendency to suppress bilaterally when both ears were stimtilated simulbaneously.
However, there was a tendency to suppress more often on the left then on the
right ear, Examinatiocn for visual suppression gave normal results. Finger
agnosia was not present, but the patient had grossly impaired perception of
finger~-tip number writing for the fingers of both hands., Dysteresognosis was
present for both hands without any substantial difference between the hands.,
The pattern obtained by this patient is very atypical for an intrinsic cerebral
neoplasm, but would strongly suggest multiple sclerosis, although the test
results by no means are diagnostic of such a condition., The Minnesota Multi-
phasic Personality Inventory suggests mild neurotic-like symptomatology,

HK
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Comment

e

The test resulis obtained by this patient are guite typical for a large
number of patients Wwith the diagnosis of nmultiple sclerosis. One of the more
outgbanding findings in this patient is an apparent inconsistency in the test
results reflected in a very poor performance on the Tactual Performance Test
as compared to a fair level of performance cn most of the other tests. This
may be due to more severe peripheral involvement than central involvement
which is seen particularly in the earlier stages of the disease, The general
level of test results in this patient was fairly good. The Category Test was
done very well, but the patient, nevertheless, had certain difficulties. For
example, he correctly localized only itwo forms in his drawing following the
Tactual Performaice Test 1R spite of “tHe fact that he worked with the blocks
and the board for 31.5 minutes before the test was discontinued. The Trail
Making Test, the Speech Perception.Test, and the Finger Tapping Test were also
in the range characteristic of brain damage., Together with an Impairment Index
of 0.5, satisfactory evidence was present for a conclusion of brain damage.

The relative mildness of these indications, however, was certainly inconsisitent
with the results on the Tactbual Performance Test in which the patient placed
only 2 'locks with the right hand and 3 blocks with the left hand in successive
10-minute trials. In 11.5 minutes with both hands 5 blocks were placed, On
the W-B Scale there was a discrepancy between the verbal and performance weighted
scores, the performance score being 15 points lower than the verbal score.

This is mainly due to low scores on Digit Symbol and Picture Arrangement, The
low Digit Symbol score was due to motor impairment while an impaired performance
on Picture Arrangement may be associated with dysfunction in the right temporal
lobe, This deficiency on Picture Arrangement is rather typical for multiple
sclerosis when it occurs in a constellation such as that described above,

We have often observed that a low score on Picture Arrangement is associated
with lesions involving the right anterior temporal lobe, Neuropathological
studies (Courv111e) have pointed out a tendency for plagues to occur earlier and
more frequently in the area of the temporal lobes as compared %o other parts of
the brain, This- patlent tapped sllghtly poorer with his left hand as compared
with his right, This is an additidnal indication of some involvement in the
vicinity of the right motor strips The performance on the aphasia test gave
additional evidence for some central involvement, Mild visual letter and visual
number dysgnosia were demonstrated., There were no other specific left hemi-
sphere signs pertaining to language. The poor writing of this patient is
probably entirely related to motor impairment rather than to dysgraphia. The
poor copying of the figures appears also to be typical of peripheral motor in-
volvement rather than disturbance of ability to integrate gpatial relationships.
Mild signs of auditory suppression bilaterally indicate bilateral temporal lobe
involvement., Tactile and visual suppression are not commonly seen in multiple
sclerosis. Finger dysgnosia was not present in this patient although this finding
sometimes occurs for some fingers but not others in patients with multiple
sclerosis. Finger-tip number writing perception was markedly impaired on the
right hand, supporting the mild aphasic symptoms noted earlier, Disturbed
stereognosis in both hands emphasized again the diffuse nature of the digzease,

In summary, the main points contributing to the diagnosis in this case were
the marked mobor involvement as compared with regults on the rest of the tests,
the low Picture Arrangement score, and indications of mild diffuse involvement
with certain abilities quite well preserved.
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Diagnostic
Tests:

Treatment s

Diagnosis:e

Sympltoms:

Handedness:

Diagnostic
Tests:

Treatment:

Diagnosis:

Neurological and Neurosurgical Sumtary

Tgp days prior to admission patient awoke with smoky, hazy
vision in the right eye. This became worse so he could barely
perceive light with the right eye.

Patient had a similar episode of loss of vision on left 5 years

previcusly,

Hand movements only seen with right eye.

Left eye, 20/35., '

Right pupil slightly dilated and reacted sluggishly.,
10¥ central scotoma, left.

Neurological examination otherwise normal.

CSF: Protein LS,
Gold curve flat.
Serology negabtive.
EEG: Normal.,

Vision improved without treatment,

Retrobulbar neuritis, right,
Multiple sclerosis suspected.

e e T U Yt de e $40 Y P .

Readmitted 9-26-58 to 10-29-58 because of progressive weakness
and numbness of both lower extremities, 5 days duration. The
day of admission he developed difficulty using his right hand.

Neurological examination: Temporal pallor of discs.
Bilateral mild weakness, both lower extremities.
Vague sensory loss below Th.

Nysbagmus,

Mild dysmetria, right upper extremity.
Adiodokokinesis, right upper extremity.

EEG: Normal.
X-rays: Spine and skull films normal.

Treated with cortisone and physical therapy and improved,

Multiple sclerosis.
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Name_F*lejiL___‘_;‘;a“_ Date Tested 2-23-56
Hospital Long. =~ R Ward D Hospital No. B
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Aphasic Symptoms: No language deficit. Astersognosis and finger agnosia of
left hand, suppression of tactile stimulus to left hand when

given in combination with either right hand or right face.

Report of Neuropsychological Examination

This UB8-year-old man obtained a Full-Scale Wechsler-Bellevue (Form I) IQ
of 9L (Verbal IQ, 933 Performance IQ, 97). The tests of biological intelli-
gence yielded an Impairment Index of 0.6 with three additional tests barely
failing to contribute to a higher Impairment Index. This result is consigtent
with brain damage resulting in moderately severe impairment of the patientl's
adaptive abilities. Analysis of the pattern of test results indicates that the
right hemisphere is functioning considerably less well than the left., The aphasia
examination indicated an astereognosis of the left hand and suppression of the
stimulus to the left hand with bilateral simulbaneous stimulation of either the
right hand or right face and the left hand, In addition, the patient sometimes
suppressed the stimulus to the left face when the right hand and left face were
simultaneously touched. Other test results, together with these findings, sug-
gest damage in the right temporo-parietal area, but performances on certain tesis
were better than those usually obbained in patients with intrinsic tumors, ex-
cept possibly for very slowly growing ones, Neither are the results consistent
with our usual findings from patients with extrinsic tumors in the area of
involvement, bul damage of some kind would appear to be present in the right
temporo-parietal area, Personality tests indicate the presence of moderately

severe affective disturbances.

RMR
Comment. -

The tactile perceptual disorders noted above provide the principal basis
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for inferring maximal damage in the right cerebral hemisphere. The Tapping

Test was of some assistance, since the left hand was slow in comparison with the
right hand even though both hands were fairly slow. The tactile suppression

.finding alerts one to the possibility of an intrinsic tumor or cerebrovascular

accident in the right hemisphere, but several other findings present a strong
argument against drawlng this conclusion, First, the patient!s general ability
level is toc good on several tests to make either of these posgsibilities likely
(Category, Trails, Speech Perception, and Seashore Rhythm), A more convincing
argument against elther c¢f these conclusions, however, is the small difference
between the verbal and performance totals of the W-B Scale, A tumor or cerebro-
vascular accident in the right hemisphere causing suppression phenomena should
certainly have lowered the performance subtests to a greater extent. The pos=-
sibility of an extrinsic tumor was argued against because the area of specific
dysfunction seemed a little too extensive and because the symptoms of brain dam-
age were too severe, In spite of the tactile suppression, the lesion appeared
to be relatively static in nature (because of the reasons listed above that
argue against an acutely destructive or rapidly progressive lesion).

Neurological and Neurosurgical Summary

Symptoms: Patient had his first seizure 3 weeks prior to admission.
Seizure started with numbness and jumping of left 1little finger.
It progressed up the arm and down the left side into his leg.
He then lost consciousness. Two other selzures have occurred
since, starting in the left sternocleidomastoid muscle without
loss of consciousness.
Compound depressed skull fracture, right parietal-temporal
region, 1939, unconscious 1% hours.
Scalp wound left parietal area, 1949,

Signs: 3 X 5 om. palpable skull defect, right superior temporal area,
Neurological examination: Astereognosis left hand,
Inability to identify numbers wriitten on left hand.
Position sense impaired in left hand,
Two point discrimination absent in left hand.

Handedness: Left.

Diagnostic EEG: Delta Grade I, right parietal—occipital area.
Tests: Skull films: Skull defect, posterior parietal area,

Treatment: Craniectomy with removal of meningo-cortical scar and depressed
bone fragments, Cranioplasty. Pathology report: chronic
meningitis, brain cicatrix.

Postoperative  Uneventful recovery,
Courses Discharged on anticonvulsant medication.

——

Diagnosis: Meninge-cortical scar, right parietal area,
JK

PSYCHOLOGICAL TESTS AIMINISTERED BEFORE SURGERY
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Name __ G. H, Date Tested 10-2L4-55

Hospital Veterans __ __ _ Ward _ Hospital No. _
Birthdate 2-17-21 Age” 3L “Education Y Handedness RigTC

R PR

Sex Male ____Occupation _ Factory worker
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Aphasic Symptoms: Spelling dyspraxia. Probably a mild loss in finger-tip
number writing perception on the right as compared with the

left hand,

Report of Neuropsychological Examination

This 3L~year-old man obtained a Full-Scale Wechsler-Bellevue (Form I) IQ
of 102 (Verbal IQ, 98; Performance IQ, 10L4}. The tests of biological intelli-
gence yielded an Impairment Index of 0.6 which is just within the range sugges-
tive of organic impairment of brain functions. Analysis of the pattern of test
results consistently suggests that the left hemisphere is functioning less well
than the right. The right hemisphere seems to be within normal limits. The
results do not suggest the presence of an expanding intrinsic lesion in the left
hemisphere and are not quite what we would expect from a meningioma. The results
do suggest, however, that the left anterior temporal lobe is primarily involved.
Tests of affective functions do not indicate any disturbances which may not be
accounted for on the basis of organic brain dysfunction..

RMR
Comment

The measures we presently consider to be maximally sensitive to organic
impairment of brain functions (Impairment Index, Category, Trails, and Localiza~
tion on the Tactual Performance Test) were in the brain-damaged range except for
the Category Test, The results, therefore, pointed rather strongly to orgami-
cally impaired brain functions but, nevertheless, the patient was not severely
impaired on any measures, The score on the Category Test, particularly, suggested
that the lesion was not neoplastic or cerebrovascular in nature.. Absence of
pronounced lateralizing indicators also was a factor in this conclusion. ‘
However, the left cerebral hemisphere definitely seemed more dysfunctional than
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did the right. The patient required considerably more time with the right hand
than the left on the Tactual Performance Tegt and also was not able to tap as
fast with his right hand as with his left hand, The comparison of verbal and
performance Weighted seores on the W-B Scale gave no strong support to the
hypothesis of left cerebral damage, Ve should expect such support, however,
from neoplastic or cerebral vascular lesions and s conclusion along these lines
is already contraindicated, The mild spelling dyspraxia and finger-tip number
writing loss on the right hand do support the hypothesis of maximally impaired
cerebral function in the left hemisphere. These various positive results for
left cerebral involvement seem to extend the area of dysfunction from the
posterior part of the frontal lobe (Tapping Test) to include the temporal lobe
(spelling dyspraxia) and parietal area (finger-tip number writing loss). The
possibility of a meningioma was contraindicated because the area of involvement
seemed tco widespread and the signs of brain dysfunction argued a bit too
strongly for some kind of actual structural involvement. Possibly the rather
poor cross and key should have alerted us to a type of pathology that was to
some extent diffuse in its effects, but we probably could not have expected to
identify the lesion as an arteriovenous malformation.

Neurological and Neurosurgical Summary

Symptoms: Patient admitted to hospital because of a grand mal seizure,
his first, two days prior to admission,
No other symptoms.
Episcdes of severe headache and stiff neck in 1951,

Signs: Neurclogical examination negative.

Handedness: Right

Diagnostic EEG: Dysrhythmia Grade I, bitemporal, maximal left Sylvian,
Tests: . Metrazol induced right-sided seizure.

Sknll films negative. )

Angiogram: Arteriovenous malformation, left temporal-parietal
area, Main feeding vessel was the left middle
cerebral artery.

Pneumoencephalogram: Slight shift to right.

Treatment: Lesion felt to be inoperable because of locabtidn.
Diagnosis: Arteriovenous malformation, left temporaiuparietal area.

/
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Name P. Hl

Date Tested =~ 10-26-56

Hospital Veterans Ward 5-5  ~ Tospital No.
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No language deficits. HRight-left disorientation, construc-
tion apraxia, tactile and auditory suppression on left, mild
left finger dysgnosia,

Aphasic Symptoms:

Report of NEufopsychological Examingtion

~

This 67-year-old man obtained a Full-Scale Wechsler-Bellevue (Form I) IQ
of 90 (Verbal IQ, 10L; Performance IQ, 88)., The tests of biological intelli~
gence ylelded an Impairment Index of 0.9 indicating severe impairment of abili-
ties dependent upon organic brain function. Analysis of the pattern of test
results indicates severe damage to the middle and posterior part of the right
hemisphere. An aphasia examination yielded the following results: no abnor-
malities with respect to languagé function, some degree of right-left disorien-
tation, and rather marked construction apraxia (inability to integrate spatial
relationships), Examination for tactile stimulation revealed suppression of
stimuli to the left when the right hand-left hand and right face-left hand were
stimulated simultaneously, Suppression of auditory stimuli to the left ear
would also occur with bilateral stimulation., Examination for visual suppression
was not done because of the patient!s left field defect. There was no dyster-
eognosis, very mild finger agnosia of the left hand, and inability to perceive
number writing on the finger tips of both hands. The overall pattern of this
patient!s test results is indicative of a rapid-growing, infiltrating lesion
in the posterior part of the right hemisphere, although another less likely
possibility might be a vascular aceident in the same area,

HK
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. This patient presents a test pattern that is fairly typical of rapidly
developing and destructive lesions in the right hemisphere. The Category Test
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had to be discontinued and the patient was unable to make any progress on the
Tactual Performance Test, After 10 minutes with the right hand only 1 block was
placed, On the other trials the patient was unable to place any blocks.

Typical of severely=destructive lesions are low performances on both the Sea-
shore Rhythm Test and the Speech Perception Test. Even with this type of

lesien in the right hemisphere an error score of 34 on Speech Perception is not
uvnusual. In this patient!s results, however, this score does not stand out as
an exceptionally poor performance. The Finger Tapping Test showed clear impair-
ment of performance with the left hand while results with the right hand were

on a fairly adequate level, Thig pattern then indicates that the right hemisphere
may be the site of the lesion in this patient., This impression is substantiated
by the pattern on the W-B Scale with a verbal weighted score of L3 versus a
performance weighted score of 9. The aphasia examination did not reveal any
specific left hemisphere symptoms, but the patient demonstrated severe con-
structional apraxia (spatial distortion). Tactile suppression was present for
the left hand in the right hand-left hand and right face-left hand combinations.
Tendency to suppress auditory stimuli to the left was alsc noted, Visual sup-
pression was not examined since a left homounymous hemianopsia was demonstrated,
The Trail Making Test was performed very poorly and on a level compatible with

a severe brain lesion.

In summary the most helpful findings in this patient were signs of severe
organic deterioration with striking impairment on the performance part of the
W-B Scale, motor impairment which was more severe for the Tactual Performance
Test, and sensory suppression to the left. The much poorer performance on the
Tactual Performance Test as compared with finger tapping, together with the
suppression phenomena, would place the lesion pogtericr to the central sulcus.
The generally poor level of the results considered in relation to the descrep-
ancy between the verbal and performance weighted scores indicates strongly an
intrinsic destructive lesion, In view of no aphasia and good finger tapping
speed for the right hand the possibility of a vascular accident seemed less
likely than a tumor,

Neufologiqg; and Neurosurgical Summary

Symptoms: Three months prior to admission patient complained of dizziness,
fatigue and blurring of vision., Had glasses changed 3 times
in past 3 months.
Three weeks prior to admission he developed severe frontal
headaches, During the week prior to admission he developed
left sided weakness and numbness.

Signs: Physical examination: Normal,
Heurological examination: Sluggish and apathetic,
Discs flat.
Left homonymous hemianopeia.
Left central facial paresis.
Left spastic hemiparesis 1nvolv:|.ng upper extremity more than lower,
Left hemihypalgesia. :
Reflexes increased on left,
Babinski positive, left,
Jensory suppression, left; astereognosis, left; finger agnosia, left.
Acalculia,
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P, H. (Continued) .

Handedness:

Diagnostic

-

Treatment :

29§§ogerative

Course:

Diagnosis:

—Right.

CSF: Protein, 120 mgm ¢, 100% lymphs, 190 WBC, sugar, 5l.

. Serology negative.

EEG: Delta Grade III, right temporal-frontal-parietal area.
Dysrhythmia Grade II, generaligzed, maximal right.
Asymmetry Grade I.

Xeray: Skull films, negative,

Angiogram: Right ocecipital-parietal-temporal mass.

Incidental finding: Aneurysm of internal carotid, right.

9-28-56: Craniotomy. Occipital lobectomy. Additional tumor
alse removed from parietal area. _

Hemiparesis cleared almost completely one week postoperatively,
Astereognosis cleared., Still had warked dressing apraxia.
Considerable difficulty telling time, Given X-ray therapy.
Astrocytoma Grade III, right parietal-temporal-occipital area,

JK
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Name o, H. ... _— . __Date Tested h-30-56
Hospital vyeverans . ... __.____ Ward 6-5 _  Hospital No.
Birthdate g.9-p5 _ Bge 30 _~ Education 12 Handedness ~RIght

S5eX _Male.._. _0Occupation  Farmer
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Aphasic Symptoms: Auvditory verbal dysgnosia, dysnomia, dyslexia, possible
dysgraphia, and mild right finger dysgnosia.

Report of Neuropsychological Examination

This 30-year-old man obbained a Full-Scale Wechsler-Bellevue (Form I) IQ
of 102 (Verbal IQ, 88; Performance IQ, 117). The aphasia examination indicated
the following symptoms: auditory verbal dysgnosia, dysnomia, dyslexia, possible
dysgraphia, and mild right finger agnosia. This difficulty with the symbolic
communicational aspects of language account for the disparity in verbal and
performance IQ~s. Although the subject obtained an Impairment Index of only
0.3, the V-B results and the dysphasic symptoms indicate definite brain damage
which appears to be located maximally in the posterior part of the left temporal
lobe and adjacent areas anteriorly. It would appear that ouwr findings could be
accounted for by postulating a vascular accident with rather focal effects and
without much generalized involvement of the hemispheres. , The Impairment Index
of 0.3, together with excellent performances on certain tests, suggests that
the immediate prognosis with respect to recovery of language functions is good,
Personality measures indicate that this person is rather considerably disturbed

affectively.
RMR

Comment

This patient performed very well on three of the four indicators we general-
1y consider to be our most sensitive to the effects of brain damage {Tmpairment
Index, Category Test, Localization component of the Tactual Performance Test).

The fourth of these indicators (Part B of the Trails) was in the range charac-
teristic of brain damage, However, the pronounced dysphasia shown by this
patient indicated definitely that brain damage was present. (None of the
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C. Hs (Continued)

controls tested during the last seven years has been judged as having more than
three dysphasic symptoms), Although one would be required to postulate damage
in the left cerebral hemisphere because of the dysphasia, the relationship of
performance betweenwthe two hands on both the Tactual Performance Test and
Tapping Test did not suggest left hemisphere dysfunction, The only resolution
of this finding was to postulate that the lesion was definitely focal in its
effects and located some distance from the pre-central gyrus. Such an hypothesis
would fit well with the pronounced receptive character of the patient'!s dys-
phasia. One rarely sees a distinect auwditory verbal dysgnosia as a major com-
ponent of dysphasia without involvement of the posterior left temporal area,
The mild right finger dysgnosia implied some left parietal dysfunction, but we
were led by the auditory verbal dysgnosia to believe that the left parietal
dysfunction might be a function only of its adjacent location to a lesion in
the posterior left temporal area., The patient drew a Greek cross someuwhat
poorly, bubt this isolated finding possibly implicating the right parietal area
should not be depended upon in the presence of pronounced dysphasia.

The type of lesion was not difficult to infer. The test results required
that we postulate a leslon with rather focal effects in the left hemisphere
but also causing tissue damage sufficient to bring about a pronounced dysphasia.
An intrinsic tumor could have caused the dysphasia but was out of the gquestion
in consideration of the Impairment Index and Category Test results, An extrinsic
tumor might give the highly focal picture but would be entirely unlikely to
have caused such sevrious dysphasia. The only remaining likely possibility was
a cerebrovascular accident, We have never had a patient before with a cerebro-
vascular accident, causing pronounced dysphasia, do so well generally on the
tests, but in most patients cerebrovascular accidents are probably a result
of progressive cerebrovascular diseage. The comment in the neuropsychological
report on this patient to the effect that "...the immediate prognosis with respect
to recovery of language functions is good" reflected our suspicion that pro-
gressive cerebrovascular disease was not present in this patient., As will be
noted in the neurological summary, this patient suffered an intracerebral
hemorrhage, probably as a result of hypertension developing from an ureteral
pelvic junction obgtruction due to an anomalous vessel.

Neurological and Neurosurgical Summary

Symptoms: 3-10-56 patient had sudden onset of headache, aphasia, and

T vyomiting. No loss of consciousness. Lumbar Puncture done that
day showed bloody CSF. He developed a right hemiparesis shortly
after the onset. Blocd pressure at time he was seen was 260/180.

He graduvally improved with bed rest,

Signs: Blood Pressure: 200/120,
Right-left discrientation,
Marked aphasis with dysnomia, dyslexia, dysgraphia, dyscalculla
and finger agnosia,
Fundi showed marked hypertensive changes,
Right lower quadrantanopsia.
Right facial paresis, minimal,
Right hemiparesis, mild,
Right hemihypalgesia.
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C. H. (Continued)

Handedness:

Diagnostic
' Tegts:

Treatment:

Diagnosiss

Right,
CSF‘ PI‘O't,eln, 2—‘-5 'ﬂlg’m [On

Serology, negative,
EEf: Delta Grade II, left temporal-parietal.

X-rays: OSkull films negative,

A non-functioning kidney was found on the right, A nephrectomy
was done on 5-22-56, Following this he did well. His blood
pressure returned to normal levels and his aphasia improved

markedly.

Intracerebral hemorrhage,

Hypertension,

Ureteral pelvic junction obstruction due to anomalous vessel,

JK
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Name 1

(P T
Hospital Yeter

Blrthdate__lQ*lQ -16_
" Sex Jiale. ____Occupation

Aphasic Symptoms:

R v

Liﬁ.,u._m

~120-

Word Finding =)o
Heirmon-Nelson 135 ..
Spokes A 3
Spokes B __6&n_
Trails A I IT 311-10
Trails B I II _qnv. §.
Trails Total 1024-16
MMPI:

? 50 Pd g

Lo 3 . ME g3
FooLé... FPa_m3

K 48 = Pt _cg

Hs 90 Sc 57

D 88 Ma 13

Hy _ 71 .

ABC: R 9 L 1

Age

____Ward ?Tﬁs

Date Tested 10-1-58

Hospltal No.

No language deficit.
ceptual loss on both hands,

1 Bducation 16 Handedness  Right
Vice-President of Bank e e
W-B (Form I): Category I II:
VIQ a3y 10 ﬁ__l 32 411
PIQ N - S - N 2 A 22
F-31Q 128~ Flicker - Cps T
VWS A Dev - -
gws 5o TPT I II fII: T
ot WS 130 RH L,8 Time 17.2
Inf a2 8 _6 & Mem &
Comp 18 BH 5.9 Loc ~— Q0 7
Digit Sp 13 . Seashore R‘hythm -
Arith a8 Raw Score 28 -
Simil 3L Speech Percept T II 2
Vocab 16 Tapping: RH 50 5T
P Arr 12 IH T 397 ‘
P Comp 13 Fime Sense - Memory 42,6
Bl Des 11 _ Visual 133,0 )
Obj Assem 12~ T )
Impairment Index O.h*

Digit Sym z

Mild finger-tip number writing per-

Tendency toward suppression on
right of bilateral simultaneous auditory stimulation, -

Report of Neuropsychological Examination

This ll-year-o0ld man obtained a Full-Scale Wechsler-Bellevue (Form I) IQ
of 128 (Verbal IQ, 13h; Performance IQ, 118).
gence yielded an Impairment Index of Q.4 which is a marginal value with respect
to the adequacy of organic brain functions,
performance is better than that of the average control subject, but certain
aspects of relabtionships between test results is probably sufficient to indicate

some impairment of brain functions.,

The tests of biological intelli-

This patient!s general level of

The patient!s motor performances with his

left hand were not as good as the performances with his right hand on either
a test of motor speed (Tapping Test) or a more complex motor task (Tactual

Performance Test).
Scale were considerably below those on the verbal part.

In addition, results on the performance ‘part of the Wechsler
These various findings

are consistent in suggesting that the right hemisphere functions less well than

the left.
on both hands,

failed to respond on his right side on two of four trials,

The patient showed a mild finger-tip number writing recognition loss
With bilateral simultaneous auditory stimulation, the patient
This result would

seem fairly definite in suggesting some damage in the left cerebral hemisphere,
Thus, the total results suggest some fairly diffuse dysfunction in the right

-cerebral hemisphere but a definite indication of impaired function in the left

cerebral hemisphere as well with the total level of performance being quite

good,

patient has mild to moderate neurctic-like difficulties.

The liinnesota Multiphasic Personality Inventory suggests that this
The entire picture

is quite characteristic of that seen in relatively wild impairment associated
with multiple sclerosis but our results should not be considered diagnostic

for this disease,

RMR
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W, L. (Continued) -
Comment

. The report describes the results in some detail for this patient. The
picture is quite Characteristic for patients with relatively mild impairment
associated with multiple sclerosis. The patient performed quite well in gen-
eral but, nevertheless, evidence of bilateral cerebral dysfunctiwou was present.
Even such a serious symptom as auditory suppression was present although this
is uysually seen in patients having intrinsic brain tumors or acute cerebro-
vascular accidents. The fact that the auditory suppression suggested damage of
the left hemisphere but that the other tests generally implicated the right
hemisphere was very helpful in reaching the diaghostic impression., This type
of disparity, that may be associated with rather discrete lesions such as the
plagques that occur in multiple sclerosis, is rarely seen in other conditions,
The effects of multiple sclerosis and closed head injuries may be difficult
to differentiate in a number of insbances, bub closed head injuries rarely
give the discrete, focal signs that are often seen in multiple sclerosis.,

Neurological and Neurosurgical Summary

Symptomss In 1946 patient first noted weakness of left leg and foot.
This has slowly progressed. ,

Signst Bitemporal pallor,

Absent abdominal reflexes.
Weakness and atrophy of left lower extremity thh foot drop.

Babinski positive on left, rerlexes hyperactive, left.

Diagnostic X-rays: Skull films negative,

Tests:

Diagnosis:  Muliilple Sclerosis.

S o e P g Frv Lt .

Readmitted 9-12-58 to 10-3-58 because of increasing weakness

Symptoms :
now also affecting the upper extremities.

Signs: -Bitemporal pallor.
Mystagmus,
Spastic paraparesis.
Adiodokokinesis, left more than right.

Mild ataxia, left upper extremity.

Handedness: Right.

——

Treatment: Treated with steroids, improved slightly.

Diagnosiss: Multiple Sclerosis.,
JK
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N&mﬁ_ W M. Date Tested - 9-22-57

Hospital TLong . Ward G Hospital No.

Birthdate _1-28-13 " "“Age LI~ Education I~  Handedness ~FigHt

Sex Male ____Occupation ~“Sales Engineer — 7

~Word Finding _ ~ W-B (Form I): Category I II:

Henwon-Nelson 7 VIQ 109 10 20 321 }13

Spokes 4 T pIQ A A A N ¢

Spokes B — . Fs1¢ IO FIicKer - Cps T

Trails A I II 8107 VWS A Dev T

Trails B I II 1837=1. PWS T30 TPT I IT LTI T

Trails Total 2 ‘ﬁ":rha‘ Tot WS 927" RH 5. Time 23.3
Inf T WIOTTTTT Mem N

MMPT : : Comp R U AT S Loc —_U 7

? Pd Digit sp __ 7 Seashors Rhythm T

L R S Arith T Raw Score <28 — :

F . Pa_ Simil 137 Speech Percept I Il 12

K T pt Vocab 15— Tapping: RH 61 B

Hs —_ Se PArr T LH 55T

D . Ma ) PComp ~ "9 " 9ime Sense - Memory

Hy T Bl Des 7 Visual T

' Obj Assem 10 ' o - %
ABC: R L Digit Sym 7 Impairment Index 0.7

Aphasic Symptoms: Spelling dyspraxia, mild right-left disorientation, finger
dysgnosia (fingers 3,4, and 5 of left hand and finger 3 of
right hand), construction dyspraxia.

Report of Neuropsychological Examination

This Lli~year-old man obtained a Full-Scale Wechsler-Bellevue (Form I) IQ
of 104 (Verbal 1Q, 109; Performance IQ, 99). The tests of biclogical intelli-
gence were nob completely administered because of time limitations. The more

~important of these tests, however, were given. On seven of the ten tests the

patient achieved an Impairment Index estimated to be 0.7, which places his per-
formance in the range characteristic of impaired brain functions. This Impair-
ment Index together with poor scores on the Category Test and the Trails Part B
Test suggest very strongly that there is organic damage of the brain. The aphasia
examination revealed several interesting findings. In testing for simultanecus
bilateral visuwal stimulation, the patient falled to respond on his left side to
elther a single or bilateral stimulus. The patient showed no dystereognosis

in either hand, and on the first testing showed no finger agnosia or finger-
tip number writing loss on elther hand, When tested the next day, however, the
patient was unable to identify fingers 3,k, and 5 on the left hand with fair
consistency, In addition, he had difficulty identifying the third finger of
his right hand when it was stimulated., When first asked to copy a Greek cross,
he made quite a satisfactory drawing. Upon repetition of this procedure a day
later, however, he rather clearly distorted the drawing. Taken together, these
results rather consistently implicate the posterior part of the right hemisphere.
On the Tactual Performance Test the subject required only 5.} minutes with his
right hand but on repeating the task with his left hand required 10,7 minutes,
Nevertheless, his tapping speed with both right and left hands was quite fast
and showed relatively little deviation from the expected relationship between
hands., These deviations from normal performance on rather strictly motor tasks
are probably not due to peripheral loss of function as judged from the results




Y. 11, (Continued) = -

on the aphasia examination as well as from certain other tests. Vhile the
results clearly implicate the posterior part of the right hemisphere and suggest
structwral damage in this area, the severity of the losses is not sufficient to
‘support a conclusTon of a rapidly growing intrinsic tumor. Several results
suggest the possibility that the left hemisphere is not functicning quite as
well as it wmight normally. The patient had great difficulity spelling even
simple words although he claimed that he newver had been able to spell well,

In addition, he showed a mild right-left disorientation albthough this was not

a severe-disturbance. Finally the patientl!s finger agnosia for the third finger
of the right hand suggests scme loss of function in the left parietal area.
Although the preponderance of our findings suggest structural damage in the
posterior part of the right hemisphere, these mild indications of dysfunction in
the left hemisphere are considerably more common with wvascular disturbances
rather than noeplastic growths, The best inference to be drawn from our results,
in the absence of any other information, is prcbably that the lesion represents
some type of wvascular difficulty. ¥Whether this represents a small thrembosis

or early aneurysm would not be possible to say from our test results, but it
weuld seem to be a type of patheological change that has not caused severe and

widegpread structural damage at the present time.
RIMR

Comment

P

This patient had a posterior parietal-occcipital lesion of the right hemi-
sphere that in all probability was a metastatic melanoma. This lesion was
demonstrated by angiography. Dr. Robert F, Helmburgert!s notes for the Neuro~
psychology Laboratory, written at the time of the patient!s discharge from the
hospital, indicate that "there are possibly many more smaller metastases!
that were not shown by angiography. Thus, the indicabtions from the neuropsy-
chological testing of bilateral cerebral invelvement may not have been in error.
ifevertheless, the bilateral indications were responsible (as indicated in the
report) for our infereuce that brain dysfunction was on a vascular basis,
Retrospectively, we should have been more impressed with the increasing symptoms
frem the first to the second day of testing and, in turn, thought along the
lines of a type of lesion that would more likely be steadily progressive,

(This case illustrates an important point with respect to interpretation of
neuropsychological findings. The possibllity of multiple metastatic carcinoma
from a primary site other than the lung had occurred to me as the most likely
possibility when first reviewing the test results, but this possibility did not
occur to me at all a few days later when the report was dictated. In order to
understand what the test results indicate about brain function and to translate
this understanding into a diagnostic possibility, the interpreter must be sure
to consider all of the possibly relevant diagnoses).

leurolozical and ilewrosurgical Summary

Sympboms: Patient had severe frontal headaches of increasing severity for
3 weeks., He has bumped into things on the left for several
weeks,
lialignant melanoma removed, right scapula, December 1956.

Right axillary nodes, positive in Harch 1957,
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W, M. (Continued).

Signst

Handedness:

Diagqggtic

Testa:

Treatment s

Diagnosis:

Left homonymous hemianopsia.
Hypesthesia, right ulnar area.

Right.

EEG: Delta Grade IIT, right parietal area. .

X-ray: Metastatic lesion, upper left chest.

Angiogram: ? metastatic lesion, right posterior parietal
occipital area, ’

Headaches improved., Because of multiple lesions, the patlent
was discharged with no further treatment.

Probable metastatic melanoma, right posterior parietal-cccipital
ared.,

JK







