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It is well recognized that prosopagnosia, the acquired inability to recognize familiar faces,
follows posterior cerebral damage; wether prosopagnosia can result from a unilateral lesion
or demands bilateral brain damage remains a topic of controversy (Damasio, Damasio and
Van Hoesen, 1982; Landis, Cummings, Christen et al., 1986). With only one exception, all
cases of well-defined prosopagnosia that have come to autopsy have had bilateral lesions
(Damasio et al., 1982; Meadows, 1974) and, in addition, many clinically defined cases have
had evidence of bilateral lesions based on clinical or CT data (Assal, Favre and Anderes,
1984; Bruyer, Laterre, Seron et al., 1983; Damasio et al., 1982; Malone, Morris, Kay et al.,
1982; Meadows, 1974; Nardelli, Buonanno, Coccia et al., 1982). There are, however, a num-
ber of cases with clinical evidence of unilateral involvement only in which prosopagnosia has
been reported (Assal, 1969; De Renzi, 1986; Hécaen et al., 1956, 1957; Landis et al., 1986;
Meadows, 1974; Lhermitte and Pillon, 1975; Michel, Perenin and Sieroff, 1986; Sergent and
Villemure, 1989; Whiteley and Warrington, 1977). The majority has had evidence suggesting
right posterior pathology, most often left visual field defect, but at least four cases with clin-
ical evidence of focal left posterior hemispheric damage have been recorded (Meadows,
1974). A summary of all reported cases in the literature is provided by Farah (1990). The most
convincing case of unilateral damage producing prosopagnosia is a patient reported by Lan-
dis et al. (Landis, Regard, Bliestle et al., 1988). Their patient died 10 days after she had de-
veloped prosopagnosia and at postmortem a unilateral right occipito-temporal infarct was
demonstrated.

We present an individual who suffered a stepwise succession of infarction, each involv-
ing discrete portions of the posterior brain. Prosopagnosia manifested only after both occip-
ital areas were damaged.

CASE REPORT

A 54-year-old, right-handed male with a 10th-grade education and a long history of al-
cohol abuse had significant hypertensive desease. On 2/27/85, he experienced loss of control
of his left arm and leg, noted a strange feeling in his left arm and general incoordination. Ex-
amination revealed left arm weakness, blood pressure of 220/120 and a heart rate of 110. CT
scan (3/1/85) revealed a wedge-shaped right parietal lucency (Figure 1). Both the hyperten-
sion and the tachycardia were controlled with medication.

He remained well until 6/30/88 when he experienced an episode of nausea, vomiting,
confusion, intermittent visual problems and anxiety. A left homonymous hemianopsia, car-
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Fig. 1 - CT scan following first CVA de- Fig. 2 - CT scan one month following the
monstrating infarction in the right parietal bor- second CVA that produced a large occipital/par-
derzone territory. Clinically, neither visual field ietal/posterior-medial-temporal infarction. The
defect nor prosopagnosia was present. patient had a left homonymous hemianopsia but

no difficulty recognizing familiar faces.

diomyopathy, and arrhythmia were noted. A CT scan (Figure 2) performed one month later,
August 1, 1988, revealed a large area of lucency that involved the posterior cerebral artery
territory of the right occipital lobe and posterior-medial parts of the right temporal lobe, as
well as the original right parietal infarct.

The left visual field defect persisted but the patient had no problems identifying objects
or acquaintances. In January of 1989, he experienced another episode of confusion with an
abrupt onset of decreased vision (for several days he could barely discern movement in either
eye). CT scan done at this time (1/18/89) (Figure 3) revealed a hemorrhage involving the left
parieto-occipital area. Over a course of several weeks his vision improved so that he had no
problem in identifying (naming) objects or in reading but he realized that he was no longer
able to recognize familiar faces. He could not identify his wife or close friends until they
spoke and even his own face in the mirror was not familiar. A repeat CT scan performed one
month later (2/14/89) (Figure 4) revealed resolution of the left hemisphere hemorrhage leav-
ing only minimal evidence of left occipital infarction.

One year later the patient was thoroughly evaluated. Ophthalmological examination re-
vealed a left homonymous hemianopsia and a right superior quadrantanopsia confirmed by
Octopus 2000. Visual acuity with correction was 20/30 in the right and 20/25 in the left eye.
The neurological examination revealed a mild left facial weakness and extinction to double
simultaneous stimulation on the left side of the patient’s body but was otherwise normal.

Neuropsychological evaluation demonstrated low-average range performance on tests of
general verbal abilities (Wechsler, 1981), verbal fluency (Spreen and Benton, 1969) and im-
mediate and delayed verbal memory (Russel, 1988). When correction was made for his visual
neglect, the patient performed within normal limits on a standardized aphasia screening test
(Halstead and Wepman, 1959). Visuo-perceptual and constructional difficulties were noted
for complex, but not for simple stimuli. He could not correctly complete any items from the
Picture Completion and Block Design subtests of the WAIS-R. Although he could copy a
triangle and a square and reproduced both from memory 30 minutes later, he could not copy
more complex designs nor even select them from a set of similar foils. He correctly named
objects in his environment and all objects, actions, letters, forms, and numbers on the word
discrimination subtest of the Boston Diagnostic Aphasia Examination (Goodglass and Ka-
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Fig. 3 - CT scan following the third CVA Fig. 4 - CT scan one month after the third
demonstrating hemorrhage in the left posterior CVA showing only minimal residual of the he-
cerebral territory. The patient had left homony- morrhagic infarction. Prosopagnosia persisted.

mous hemianopsia, right superior quadrantan-
opsia and prosopagnosia.

plan, 1972). He could not, however, name any of the colors on the same subtest.

Facial discrimination and recognition were severely impaired. He performed in the sev-
erely impaired range (6 of 27 correct) on a match-to-sample task of facial recognition (Ben-
ton, Hamsher, Varney and Spreen, 1983). Error analysis revealed that this few correct an-
swers were based on matching individual facial details and he was totally unable to match
faces when they were viewed from different perspectives. On the Remote Memory Battery
Famous Faces Test (Albert, Butters and Levin, 1979), he was unable to recognize the per-
sonalities in any of the photographs presented even when given multiple choice, although he
could correctly identify gender, race, and such details as moustache, hat etc. In the hospital
he did not learn to recognize (visually) any of his physicians or nurses but could identify them
by voice. Visually, he could discriminate gender, shape and amount of hair and the presence
of associated cues (e.g., glasses, necktie) but all faces looked alike. When looking in a mirror
he could identify the different parts of his face (e.g., nose, lips) but remained uncertain that
it was his own face.

COMMENT AND DiscussioN

Prosopagnosia is generally defined as a variant of visual agnosia featuring an acquired
inability to recognize, by facial features, individuals who have long been known (spouse,
children, relatives, close friends) and includes an inability to learn recognition of the faces
of new acquaintances (Damasio, 1985; Farah, 1990). In contrast, non-visual cues such as
voice and gait are used for positive identification and many non-facial visual features such
as facial blemish, moustache and hair color provide identification clues. While rare, the di-
sorder is so dramatic that a sizable literature has arisen. In this case the two right hemis-
pheric infarcts produced an extensive right posterior hemisphere lesion. The first was locat-
ed in the right borderzone area and destroyed much of the right posterior parietal area. The
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second involved the right posterior cerebral artery with destruction of virtually the entire right
occipital lobe and posterior-medial tissues of the right temporal lobe. Left homonymous
hemianopsia and left visual neglect were present after the second CVA but the patient was
adamant that he had no trouble recognizing familiar faces. Following the third episode, a
hemorrhagic infarct involving the left parieto-occipital lobe, there was an initial near-blind-
ness. As visual acuity recovered he was immediately aware of a total inability to recognize
familiar faces.

Neurobehavior evaluation one year after the third incident revealed persistent prosopag-
nosia as well as difficulties with color naming, facial recognition, high level visual percep-
tion and construction. While the latter findings may well have been present after the two ear-
lier right hemispheric infarcts, the patient insists that prosopagnosia was never present until
he suffered the third, left hemispheric insult. Since the claim of absence of prosopagnosia is
based on the patient’s own report it cannot be entirely excluded that he might have been un-
aware of this deficit. Sergent and Villemur’s (1989) hemispherectomized patient was not
aware of her prosopagnosia and two of the six right hemispheric cases collected by Landis et
al. (1986) were unconcern about their illness and one denied to suffer from prosopagnosia.
This raises the question if the left hemispheric lesion is for some reason necessary for the pa-
tient to be aware of prosopagnosia. With our patient the dramatic event of prosopagnosia
was not present following the first two episodes despite destruction of all right hemi-
sphere visual tissues but was immediately noted after damage in the left hemi-
sphere visual area.

Another problem displayed by this case concerns reliance on current brain imaging in-
formation. The CT scan performed one month after the third cerebrovascular incident de-
monstrated that the hemorrhage in the left posterior hemisphere, clearly present at the onset
of the prosopagnosia (Figure 3), had resolved (Figure 4) and no clearly defined area of in-
farction could be outlined. While left posterior damage would be suspected by experienced
examiners, the lesion is not obvious. A significant functional defect is present in the absence
of a readily identified structural defect (as measured by x-ray CT).

The cases in which unilateral brain damage is said to have produced prosopagnosia have
been based on CT findings (De Renzi, 1986; Landis et al., 1986; Michel et al., 1986; Whi-
teley and Warrington, 1977), ablation of an occipital epileptic zone (Hécaen et al., 1956;
Lhermitte and Pillon, 1975), or evacuation of an intracerebral hematoma (Assal, 1969; Mea-
dows, 1974). In none of these cases can bilateral involvement be ruled out absolutely. A
further question to raise is whether unilateral damage produces transient rather than per-
manent prosopagnosia. In the 6 unilateral cases collected by Landis et al. (1986), followup
data were available in 4. One showed persistent prosopagnosia but 3 had recovered the abil-
ity to recognize familiar faces, at least to some degree. One of the two cases of unilateral
prosopagnosia reported by Hécaen et al. (1956, 1957) also resolved within a few weeks as did
the case of Assal (1969). In Meadow’s (1974) unilateral case the prosopagnosia was only par-
tial and the case of Michel et al. (1986) also showed some recovery. De Renzi’s two cases
(1986) with CT evidence of right unilateral damage only, however, had long-standing pro-
sopagnosia. The single case report with strong evidence for prosopagnosia following unila-
teral lesion (based on autopsy findings) is in a patient who died 10 days after a right posterior
cerebral territory stroke (Landis et al., 1988). Interpretation of these cases suggests that un-
ilateral right lesions may cause a transient disturbance in recognizing familiar faces but does
not prove that permanent prosopagnosia will result.

Several authors (Damasio et al., 1982; De Renzi, 1986; Landis et al., 1986) propose that
the extent of damage and/or the amount of disconnected brain tissue might be the decisive
variable for prosopagnosia after unilateral lesions. The case reported here demonstrates that
structural damage sufficiently extensive to obliterate the entire right posterior brain, right
posterior parietal area and posterior-medial parts of the right temporal lobe did not produce
prosopagnosia. In contrast, severe and persistent inability to recognize familiar faces oc-
curred immediately after an additional, much less extensive infarct involving the left poster-
ior brain.

While a single case cannot be confidently accepted as a base for anatomical/behavior
correlation, the absence of prosopagnosia despite massive right posterior hemisphere dam-
age and its immediate and dramatic appearance following involvement of the other (left)
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posterior visual cortical network provides a strong example in which bilateral pathology was
needed for the production of persistent prosopagnosia.

ABSTRACT

A S54-year-old, right-handed male suffered three sequential infarcts. The first two des-
troyed much of the right posterior parietal area, the posterior-medial portion of the right
temporal lobe and virtually the entire right occipital lobe producing left homonymous hem-
ianopsia and left visual neglect but no prosopagnosia. A third vascular accident involved the
left parieto-occipital lobe and immediately produced prosopagnosia that has persisted. The
sequential correlations of lesion and symptomatology in this case demonstrate that devel-
opment of persistent prosopagnosia occurred only after bilateral damage.
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