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A
re there some types of
patients that simply capture
your fancy? Sure, I know
most of us have a predomi-
nant interest in some aspect

of neurologic disease, whether it’s clinical
neurophysiology, or stroke, or one of the
other major divisions represented by the
different sections of the American
Academy of Neurology. My question
addresses something beyond that. I’m
thinking of the kind of cases that are
truly fascinating; the ones that, when
you’re done seeing the patient, you think,
“Wow, what a great case!” For me, the
syndrome variably known as “posterior
cortical atrophy” sits at the top of that
list. 

As regular readers of this column
might recall, my original research back-
ground is in studying complex visual
processing. Practical reasons brought me
to specialize in dementia somewhat later
in my career, but I have remained fasci-
nated by this unusual subset of dementia
patients with prominent and disabling
visual symptoms out of proportion to
their other cognitive deficits. The name
“posterior cortical atrophy” was coined
by one of the giants of behavioral neurol-
ogy, D. Frank Benson, and his colleagues
in 1988.1 They described five cases which
progressively developed Gerstmann syn-
drome (acalculia, agraphia, finger
agnosia, left-right confusion), Balint syn-
drome (ocular apraxia, optic ataxia,
simultanagnosia), environmental
agnosia, and transcortical sensory apha-
sia, but relatively mild memory loss in
comparison. (That’s nearly enough cog-
nitive jargon to keep a behavioral neurol-
ogist busy for an entire career!).
Although there was no confirmation of

pathology through autopsy, cerebral
imaging revealed prominent atrophy in
the posterior hemispheres. Since then,
there have been additional detailed case
reports and case series which have further
enhanced our understanding of this ill-
ness state. At the same time, these reports
raise important questions about how to
define dementia and characterize the dis-
eases that cause it. 

These patients follow nontraditional
paths of getting to me. Frequently they
have complained of poor vision and been
to several optometrists and ophthalmolo-
gists without successful treatment,
despite purchasing new sets of glasses.
Sometimes they will undergo automated
visual field testing at the eye doctor’s and
end up being referred urgently to a neu-
rologist for an apparent visual field
defect, which is then not evident on bed-
side testing and not supported by abnor-
malities on cerebral imaging. I have had
the good fortune of working in commu-
nities with superb neuro-opthalmolo-
gists, and once those specialists and other
colleagues learned of my interest in folks
with higher-order visual complaints, I
had a steady stream of referrals. (That is,
if you can count three or four cases per
year a “steady stream.”)

A Closer Look at PCA
In general, patients who end up being
diagnosed with PCA have a different
profile than is typical for Alzheimer’s dis-
ease. They tend to be younger, with
symptom onset in their 50s. In my expe-
rience, women are affected more fre-
quently than men, though this is variably
supported in the literature.2-4 Although
memory can be affected, it is typically
less of a problem for the patient than the

visual dysfunction. Their insight, at least
for the visual problems, tends to be well
preserved and in contrast to many AD
patients, they are acutely distressed by
their loss of abilities. Apraxia, acalculia
and topographic disorientation—the
Gerstmann syndrome elements—be-
come prominent in many of these indi-
viduals while memory and language
skills are comparatively preserved. 

It’s the elements of Balint syndrome
that most fascinate me in these unfortu-
nate patients. For many patients with
PCA, these are the most disabling symp-
toms. They include ocular apraxia, which
prevents appropriate voluntary direction
of gaze such that the patient loses abili-
ties to “look at” specific visual targets.
This appears to stem from the inability
to maintain a “spatial map” of the visual
world for the gaze system, a hypothesis
supported by PET scan studies that sug-
gest the centers for voluntary gaze direc-
tion in the frontal eye-fields are deaffer-
ented in patients with PCA.5

A related problem is optic ataxia, in
which the patient has difficulty reaching
to a specific spot under visual guidance.
To my mind, this is really the same prob-
lem expressed by ocular apraxia, but with
a different “effector organ.” The same
breakdowns in spatial mapping that pre-
clude effective “looking” can also limit
the ability to “reach.” The problems with
gaze mapping may also magnify the
problem with directing the arm since (if
you’ll pardon the anthropomorphizing)
if the brain thinks it’s looking somewhere
it isn’t, it will send the arm to the wrong
place. 

The third classic element of Balint
syndrome is simultanagnosia. Patients
with this problem appear unable to per-

DEMENTIAINSIGHTS

What’s in a Name?

By David S. Geldmacher, MD

What the rare and little understood syndrome of “posterior cortical atrophy” can teach us
about the complexities of trying to understand dementing illnesses.

                      



ceive two things at once. It seems as
though when they move their gaze from
one spot to another, they lose track of the
location of the last thing. (Imagine for a
moment that looking down to read this
text would cause you to lose track of
where the door is located). I can only
imagine how difficult this must be.
When I try to imagine what this distort-
ed visual world might be like, I think a
lot about the Hall of Mirrors in carnival
fun-houses. I never did like them. 

Decoding the Message
OK then, what’s so important about this
“boutique” illness? Sure, it’s fascinating
from the symptom perspective, but there
are plenty of illnesses that are equally
interesting. I think the message hidden
in PCA is how much we don’t know
about the brain, mind and dementia.
Let’s start with the name. Benson and
colleagues called it “posterior cortical
atrophy” because their five cases had
atrophy apparent on then-new cross sec-
tional cerebral imaging technologies, but
one more recent series found dispropor-
tionate posterior atrophy in only two of
27 cases4 and suggested that the syn-
drome should be called “progressive pos-
terior cortical dysfunction.” Other series
have supported the common, but not
universal, prominence of posterior atro-
phy. 

So, should we be naming the clinical
syndrome in anatomic terms  especially if
the “A” for atrophy isn’t always present in
people with clinically evident PCA? This
echoes a bigger question of defining the
differences between AD and dementia.
Years ago it was more common to distin-
guish the clinical syndrome of dementia
of the Alzheimer type from the patholog-
ical diagnosis of AD. As clinical diagno-
sis got better, we’ve become more sloppy
and often use the two terms interchange-
ably. That may come back to haunt us as
we develop diagnostics and therapeutics
for AD that might be useful before
dementia emerges. 

Another way of classifying the illness
emerged from pathology. The majority of
cases demonstrate classic Alzheimer
pathology. Some authors therefore prefer
to call the illness the “visual variant of
AD.”6 Nonetheless, in several pathologi-
cal series, non-AD forms of pathology

are evident, including subcortical gliosis,
corticobasal degeneration, Lewy bodies
and prion-related diseases. In one case,
the Creutzfeldt-Jakob disease appeared to
have been symptomatic for as long as six
years.4

The question here is: why do these
very different pathologies produce a rela-
tively homogeneous clinical syndrome?
The superficial answer goes back to the
fundamental neurological construct of
localization. All of the pathologies affect
the same part of the brain when they
produce these symptoms. The deeper
question is: why this part of the brain,
and why with such impact in only a
small minority of the folks with these
pathologies? 

I believe the answer lies in “host fac-
tors.” There must be something about
the visual processing stream neurons or
micro-environment in these patients that
makes them more vulnerable to express-

ing these pathologies in their posterior
cortex. There is growing evidence that
background or strain-specific effects
influence pathological expression in
transgenic mouse models of AD, too.
That makes me worry that we might be
missing something important when we
focus so closely on what happens in spe-
cific transgenic strains. It also reinforces
the idea that most of the neurodegenera-
tive diseases are likely to be polygenic in
origin, with contributions from both dis-
ease-related and host-related genes. In
my way of thinking, the varying impact
of different Apolipoprotein E alleles in
AD is best explained as a host factor that
alters the likelihood of AD expression.

Of course, I probably won’t be think-
ing too much about these bigger ques-
tions the next time I see someone with
possible PCA and I excitedly run
through my battery of visuospatial tests,
make a diagnosis, and counsel the family
about the implications of what I’ve
found. But, maybe a little later, after the
fascination has cooled a bit, I’ll think a
bit more deeply about what the lessons of
“posterior cortical atrophy” can teach us
about the bigger questions in truly
understanding dementia, who gets it,
and the diseases that cause it. PN
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