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Dissociation of Color From Object in Amnesia

Armin Schnider, MD; Theodor Landis, MD; Marianne Regard, PhD; D. Frank Benson, MD

e A patient with persistent amnesia after bilateral medial
temporal and left inferotemporo-occipital infarction could
not match colors to objects in verbal, visual, or visuoverbal
tasks. A severe naming disorder for objects was present but
the patient could name colors and point to colors whose
name was given. The matching disorder appeared to be a
deficit in the semantic classification of objects rather than
a problem in identifying colors.
(Arch Neurol. 1992;49:982-985)

Colors appear to follow anatomically distinct pathways

in the visual system, as do form, movement, and
depth,' and color perception can be disturbed separately.
A mass of terms has been used to identify variations in
color identification. Central achromatopsia, the acquired loss
of color perception with preserved form recognition, indi-
cates a lesion of the lingual and fusiform gyrus of the oc-
cipital lobe.>® These patients, of course, cannot name col-
ors. Color anomia has been used to designate an inability to
name colors despite preserved color perception as evi-
denced by correct color-color matching. The term is not
precise, color anomia also includes an inability to point to
named colors.*” Color anomia has also been termed color-
name aphasia.> Color agnosia, as used by most authors, de-
scribes the inability of patients with preserved color per-
ception to name the specific colors of objects on verbal
request (eg, “what is the color of a tomato?”) or to color line
drawings.*#® Other authors have termed this disorder color
amnesia and reserved the term color agnosia to describe an
inability to select all colors of the same hue from a group
of colors in patients who could still match colors and ob-
jects.>1® In this article, color agnosia will be used to desig-
nate an inability to indicate the specific colors of objects
despite preserved color perception.

Initial studies of patients with color agnosia suggested
an association with aphasia and alexia,"'? an observation
since corroborated.”’®"® The typical lesion involves the
posterior part of the left hemisphere.*'%!* Disturbances in
attributing colors to objects are rare in patients with right-
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hemisphere lesions and are associated with color percep-
tion deficits.’

Descriptions of patients with disturbances in attributing
colors to objects routinely describe color anomia as well.
We present a patient with a global amnesia due to bilateral
medijal temporal lobe and left-sided inferotemporo-
occipital infarction who could not indicate the color of
common objects nor appropriately color line drawings of
objects despite preserved recognition and naming of
colors.

REPORT OF A CASE

A 66-year-old man was admitted to hospital because of sudden
disorientation. He was a heavy smoker and had been treated for
hypertension for several years. He had suffered two myocardial
infarctions and had undergone three aortocoronary bypasses 6
years previously with good recovery. On the morning of admis-
sion he was confused on awakening, could not orient himself in
his bedroom, spoke incoherently, and complained of weakness of
his right leg.

On admission, his blood pressure was 160/90 mm Hg and the
pulse was regular. There was a right homonymous upper
quadrantanopia and a moderate right hemiparesis involving the
arm and the leg that resolved within a few days. A computed to-
mographic scan showed a questionable left posterior hypodensity
involving the medial part of the occipital lobe. Doppler ultra-
sound examination showed nonstenotic plaques in the carotid
bifurcation on both sides, while the vertebral and basilar arteries
were normal. An echocardiogram evidenced an anterior myocar-
dial aneurysm with mural thrombi, which prompted oral antico-
agulation therapy. Magnetic resonance imaging on the seventh
day (Fig 1) showed bilateral medial temporal lobe infarcts. On the
left side, the hippocampus, the parahippocampal, fusiform, and
posterior inferior temporal gyri as well as the inferior aspect of the
occipital lobe were involved. On the right side, a smaller infarct
involved the body of the hippocampus and the anterior half of the
parahippocampal and fusiform gyri.

The patient remained severely disoriented in time and space,
could give no account of his personal and medical history and re-
peatedly asked the same questions about where he was and what
had happened. The only people he recognized were his wife and
his children. When he left his hospital bedroom for only a few
seconds, he could not find his way back. He was friendly and co-
operated fully in the examinations, but could not recall either the
examiners or the events of previous examinations.

Digit span was five forward and three backward for numbers
and five forward and five backward for the Corsi cubes. His
speech was fluent and correct without paraphasia. Repetition was
normal. Auditory comprehension was good, even for syntacti-
cally complex sentences. Long sentences could not be repeated
and multistep commands executed to the extent the sentence
could be repeated. Confrontation naming was severely impaired
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Fig 1.—Magnetic resonance imaging of the brain. Top, Horizontal sec-
tions (TR 2000, TE 100, gadolinium enhanced) showing infarcts of the
hippocampal area bilateraily. The lesion on the left side is much larger
and involves the inferior temporal and occipital lobe. The medial
temporo-occipital junction is spared; bottom, sagittal sections (TR 600,
TE 15) of the left hemisphere. The most medial section shows no
involvement of the medial temporo-occipital junction. More laterally,
the infarct involves the inferior posterior temporal and inferior occipital
lobe (arrows).

(see below). In a sentence completion task (eg, “a chair has four
... "), however, correct object names were presented in 18 of 20
cases. Reading was fluent without paralexia but comprehension
was impaired as only the very last item was recalled. Writing was
correct with both the right and left hand. Oral calculations of
two-digit numbers and written calculations of three-digit num-
bers were done flawlessly. There was no ideomotor apraxia to
verbal command.

Both anterograde and retrograde amnesia were severe. In the
auditory verbal learning test of Rey,” he immediately recalled
two, two, three, four, and four of the 15 words in five trials. He
recalled none after 5 minutes and cuing was not helpful. Of 10
drawings chosen from the figural learning test of Rey,"” he
recalled only the last one on four trials and after 5 minutes, he re-
called none. His recall of the correctly copied complex figure of
Rey' was zero. Retrograde amnesia was probed through an ex-
tensive interview concerning autobiographic memory and
knowledge about important events and famous people from all
decades since his birth with the answers checked by his wife. He
had some vague ideas of major events (eg, that “Chernobyl” was
“a bad event”), but could not tell details or dates. The retrograde
amnesia extended back to his childhood years and provided no
clear time gradient except for the last premorbid year, for which
even vague ideas were lacking.

Naming to confrontation was strikingly deficient and indepen-
dent of the modality of presentation. In the visual modality, only
one (7%) of 15 line drawings of common objects could be named.
In the tactile modality two (8%) of 25 common objects, in the au-
ditory modality zero of nine environmental sounds, and in the
olfactory modality two (17%) of 12 common smells could be
named. Recognition was much better than naming as evidenced
by correct designation of the use or characteristics of materials or
by appropriate gestures indicating the use of objects, even though
deficient for some materials (common objects, visual modality
67% correct; real objects, tactile modality 100%; environmental
sounds 40%; smells 92%). Color naming was largely spared (seven
[70%] of 10) and color recognition was normal (100% of named
colors recognized). Photographs of family members were cor-
rectly named (eight [100%] of eight) but famous people (politi-
cians and movie stars) could not be named at all (zero of six) and
were only occasionally recognized (two [33%] of six). Finally, he

Arch Neurol—Vol 49, September 1992

1 to 4 Weeks After 4 Months After 6 Months
@)} %
- ]l\
Flower Flower Flower
al
Dog Pig Giraffe

Fig 2.—FExamples of drawings on command, which the patient per-
formed within the first 4 weeks after stroke, and after 3 and 6 months.
The drawing of a flower improved and is recognizable after 6 months.
Drawings of animals show only slight improvement with more details.

correctly named places within his own home displayed on pho-
tographs (seven [88%] of eight; 100% recognized), while he could
rarely name and recognize photographs of famous Swiss sites
(five [36%] of 14; 50% recognized when tested 3 months after
stroke).

Color Tests

Color perception was preserved as evidenced by a normal per-
formance on the 16 hue Farnsworth Color Perception Test'” and
mostly, colors could be named (70%). The patient had no difficul-
ties pointing to the color whose name was given within an array
of 10 color chips or to match color chips with each other. How-
ever, when given the name of an object like fruit or animals with
typical colors he named the wrong color in four (50%) of eight
cases. For example, he indicated “brown” as the color of a banana
or “red” as the color of the sky without clouds. His performance
was equally deficient when he had to point to the chip with the
color typical of an object whose name was given (three [43%] of
seven correct). His performance was even worse when he was re-
quested to color line drawings of common scenes or objects (one
[14%] of seven correct), all of which he seemed to recognize rea-
sonably precisely as estimated from his description of the mean-
ing of the drawings. For example, he chose dark green as the color
of a banana, brown for strawberries, and yellow for the sky. He
had considerable difficulties producing line drawings of common
objects; even though the object’s category was mostly recogniz-
able, details were either lacking or wrong and the drawings were
strongly simplified (Fig 2). For example, a dog was recognizable
as an animal but lacked the legs.

Course

Over the following 6 months, the amnesia persisted and the
patient remained entirely dependent on his wife. He did not re-
member any event occurring after his stroke. The retrograde am-
nesia remained practically complete. Naming improved slightly
for several categories (common objects, visual 36%; real objects,
tactile 29%, environmental sounds 54%, common smells 25%),
and the pattern of better preserved naming of colors (100% by 3
months, 71% at 6 months), familiar persons (100% as opposed to
0% of famous people) and familiar places (88% as opposed to 36%
of famous places) persisted. Visual recognition of common objects
normalized (100% correct). The performance in color name-object
name matching improved, so that he could indicate the color of
common objects in eight (72%) of 11 cases. Drawings of common
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objects were slightly better but still deficient. For example, he
drew a clock correctly but put the numbers in the anticlockwise
direction.

COMMENT

This patient with global amnesia following a bilateral
medial temporal lobe and left-sided occipital infarct pre-
sented with an unusual disorder of the handling of colors.
Even though he perceived colors, could name them, and
could point to colors named by the examiner, he failed to
attribute colors to objects in verbal, nonverbal, and cross-
modal tasks. He had a deficit in visual imagery. To our
knowledge, only Engerth’ published a case with a some-
what related dissociation of color and form of objects de-
spite preserved color naming and recognition. This patient
suffered from an amnestic aphasia and alexia due to a
stroke. Even though he could name all colors, he did not
spontaneously use the blue color when coloring line
drawings or copying colored drawings after a delay.
However, he would use the blue color when immediately
copying drawings. This behavior might have been due to
a color perception deficit, a partial central achromatopsia,
as this tends to involve the blue and yellow axes while red
is relatively spared.” In our patient, however, a primary
defect of color perception was excluded on the basis of a
normal performance in color matching and in the 16 hue
Farnsworth Color Perception Test."”

Lewandowsky'! attributed the dissociation of color and
form to color anomia. In his opinion colors are meaningful
only if associated with an object (“What should be the
meaning of ‘red’ if I cannot recognize it as the color of a
cherry or blood?”). In this sense a color-naming disorder
readily explains a disturbance of attributing a color to an
object. Lewandowsky’s opinion is shared by Damasio et
al” who observed patients with color anomia making er-
rors when coloring line drawings. They might first choose
the correct color pencil, then aloud give it a wrong verbal
label and on the basis of this error choose another color.
Damasio et al consider color agnosia a consequence of
color anomia. However, patients with color anomia can
usually match colors to objects if the task is not cross-
modal, ie, if it is verbal (answers to questions about the
color of objects) or visual (coloring line drawings).*® It
seems that an additional factor is involved in color agno-
sia. It has been considered a disorder of the concept of
color-object association,®*® or a memory problem in
which the patient has “forgotten” the color of objects,”'® or
a true agnosia in which a patient can perceive colors but
cannot appreciate the meaning of colors.’ Recent studies
have indicated that color agnosia is not a precise disorder;
patients with color agnosia may differ in performance de-
pending on the imagery demands of the task, and it has
been suggested that color agnosia can result from a
disturbed access to the color lexicon or from an imagery
disturbance.”*

It is difficult to attribute our patient’s inability to asso-
ciate colors with objects to color “agnosia” as he named
colors. His amnesia offers another explanation. In addition
to the complete anterograde amnesia, the patient had a se-
vere disturbance of the “semantic memory”? or “memory
for facts,”* evident in the anomia, deficient visual imagery,
and partial recognition defect. Even though not aphasic he
had a severe anomia for materials presented in all modal-
ities, and he often failed to recognize the material. In ad-
dition, a visual imagery problem was evident in his line
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drawings that were grossly simplified and lacked details.
These defects suggest a disorder concerning the classifica-
tion of objects. On the other hand, the naming and recog-
nition of colors were exceptionally well preserved. We
conjecture that our patient’s inability to attribute colors to
objects was a disorder of the identification and semantic
classification of objects, not a disorder of color processing.
This assumption is supported by the observation that the
dissociation of colors and objects faded as the visual rec-
ognition of objects normalized and visual imagery im-
proved.

What lesion might be responsible for this disorder?
Color agnosia has not been reported as a feature of amne-
sia due to pure medial temporal lobe lesions, eg, bilateral
hippocampectomy.”? Thus, the bilateral medial temporal
infarct of our patient, which accounts for the complete an-
terograde amnesia, does not appear to explain the disor-
der. Our patient also had a left-sided inferotemporo-
occipital lesion. Cirillo et al” on the basis of
inferotemporal cooling experiments in animals, do not be-
lieve that the inferotemporal cortex acts as a storage site for
visual information. But animals with inferotemporal le-
sions do have difficulty discriminating between visual
stimuli, a problem that seems to be due to an inability to
simplify the perception of a stimulus, ie, to categorize it, to
such a degree that it can be precisely identified.”® Such a
disturbance could also account for our patient’s problem
in associating colors to objects.>” We surmise that the left-
sided inferotemporo-occipital extension of our patient’s
infarct was responsible for his disorder in color-form asso-
ciation.

Finally, why did this patient not have color anomia or
alexia? Patients with “P6tzl syndrome,” ie, alexia and color
anomia, have lesions that prevent information transfer
from the visual areas of both hemispheres to the language
areas in the left hemisphere, specifically the angular
gyrus.*>* The lesion in our patient did not extend dorsally
to prevent information transfer to the angular gyrus nor
involve the splenium. Mohr et al*’ presented a patient with
color anomia without alexia whose lesion involved not
only the parahippocampal and fusiform gyrus but also the
left lingual gyrus in the mesial temporo-occipital junction.
The area of the mesial temporo-occipital junction was
spared in our patient. Preservation of mesial temporo-
occipital cortex is consistent with our patient’s preserva-
tion of color naming, a conclusion agreeing with Damasio
and Damasio’s® suggestion that lesions causing color
anomia involve the mesial occipitotemporal junction.

In summary, a patient with a global amnesia due to bi-
lateral medial temporal lobe and left-sided inferotemporo-
occipital infarction could not associate colors with objects
but could name colors. The disorder is interpreted as a
deficit in the semantic classification of objects rather than
colors. The responsible lesion seems to lie in the infer-
otemporal cortex.

This study was supported by a grant from the Swiss National Sci-
ence Foundation to Dr Schnider.
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