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Abstract

The Objective was to briefly review the rare condition Posterior 
Cortical Atrophy (PCA) and demonstrate a difficult case suffering 
from both visual disturbances due to glaucoma and visual agnosia 
due to PCA. The short review was made by Pub Med search in-
cluding “Posterior Cortical Atrophy” and the reference lists from 
the obtained articles were scrutinized for relevant literature not 
retrieved from PubMed. PCA is a slowly progressing neurodegen-
erative disorder that is very disabling due to disturbances of higher 
visual functions, although memory might be relatively preserved 
until late in the course. Some previous authors have underscored, 
that to diagnose a patient with PCA one must rule out that the pa-
tient is suffering from an eye disease. We demonstrate a difficult 
case suffering from both glaucoma and PCA. The diagnostic char-
acteristics for PCA are described, and neuroimaging including posi-
tron emission tomography (PET) with the amyloid binding ligand 
(11C) Pittsburgh compound B (PiB), and results from treatment of 
PCA are presented. Caution should be advised when patients with 
impaired visual acuity develop signs of cognitive dysfunction, and 
a full neuropsychological examination should be performed when-
ever there is doubt of the significance of visual impairment and im-
paired visuospatial functions.
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Introduction

Posterior cortical atrophy (PCA) was first described by Ben-
son in 1988 [1]. It is a rare, slowly progressing neurodegen-
erative disorder in which primarily the occipito-parietal-tem-
poral junction is affected. The disease is initially dominated 
by disturbances in higher visual functions including object 
agnosia, prosopagnosia, alexia, agraphia, environmental 
disorientation and some aspects of Balint’s or Gerstmann´s 
syndrome. Patients often demonstate constructional, dress-
ing and ideomotor apraxia, left hemineglect and homonym 
lateral hemianopsia (more often right than left). Language, 
memory, insight, and judgement remain relatively preserved 
until late in the course [1, 2].

Due to its characteristic neuropsychological deficits and 
its typical features in structural and functional imaging, PCA 
is possibly to be regarded as a distinct clinical syndrome 
with its own diagnostic criteria and specific therapeutic in-
terventions [3, 4], although it may be argued that PCA could 
simply be an unusual presentation of Alzheimers Disease 
(AD), often with young onset.

The exact prevalence and incidence of PCA is unknown. 
The mean age of symptom onset in PCA patients is around 
60 years [5]. The course of the illness is typically from 8 - 12 
years from the onset of symptoms to death [2].

A characteristic neuroradiological (MRI) finding is atro-
phy of occipital, parietal and posterior temporal lobes. Com-
pared to AD, PCA shows greater loss to the primary visual 
cortex, visual association cortices and right parietal lobes, 
but less severe loss of the left medial temporal lobe. While 
atrophy in typical AD seems to be left hemisphere predom-
inant, atrophy in PCA is primarily seen in the right hemi-
sphere [4]. On functional imaging (SPECT, PET) deficits of 
perfusion and metabolism in both lateral and medial parietal 
associative cortex are demonstrated, with variable involve-
ment of the adjacent temporal and occipital associative cor-
tex. Some studies have shown involvement of the frontal 
lobes, possibly related to deafferenting of areas related to 
the control of eye movements [6]. Compared with typical 
AD, PCA presents selective hypometabolism and hypoper-
fusion in the occipito-parietal region, the right hemisphere is 
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generally much worse affected than the left [6, 7]. Diffusion 
tensor imaging (DTI) and the association with neuropsycho-
logical variables suggest that PCA starts as a distinct clinical 
syndrome but subsequently turns into a final pathway shared 
with AD [3].

Looking at Apolipoprotein E (ApoE) genotypes, tau 
haplotypes, and neuropathologic findings, neither ApoE 
epsilon4 nor tau haplotype frequencies are different from 
typical AD. When autopsied, most PCA patients have AD 
pathology, but compared to typical AD, the neuritic plaques 
and neurofibrillary tangle densities are significantly higher 
in Brodmann areas 17 and 18 and significantly lower in the 
hippocampus, temporal and prefrontal cortex [5]. Because of 
these pathological findings PCA has been regarded as a focal 
form of AD [8].

 
Case Report

  
This 67-year-old, right-handed woman, previously a can-
teen assistant, started aged 64 years with complaints of in-
sidious onset of difficulties in orientation. She was referred 
to an ophthalmologist who found high intraocular pressure 
and loss of peripheral vision and diagnosed her with bilat-
eral glaucoma (Fig. 1). The patient was treated for glaucoma 
and during the following two years a concentric narrowing 
of peripheral vision remained steady, but the spatial orien-

tation ability gradually worsened. An MRI showed central 
atrophy mostly on the right side (Fig. 2A). She was referred 
to a neurologist in 2009, due to progressive difficulties in 
reading, writing and remembering numbers. She could not 
find her kitchen equipment but was able to put them back in 
place when it was handed to her. She was not able to operate 
a washing machine, oven or a telephone. She did not leave 
the apartment, without an accompanying person, because of 
difficulties in finding her way even in familiar surroundings. 

There was no family history of dementia and her medical 
history was unremarkable except for venous insufficiency of 
the lower extremities and glaucoma. General neurological 
examination suggested significant cognitive dysfunction and 
signs of visual agnosia. The Mini-mental state examination 
(MMSE) score was 17/30 and the Addenbrooke’s Cognitive 
Examination score was 54/100. The Geriatric Depression 
Scale score was not indicating depression. Neuropsychom-
etry revealed severe visual object agnosia. She could not rec-
ognize the eraser or a teaspoon when she looked at them, but 
could identify them immediately as soon as she took them 
in her hand. She had right-left disorientation and signs of si-
multane agnosia, which was reflected in her difficulty in per-
ceiving more than one part of visual information at a time. 
She demonstrated prosopagnosia, with inability to recognize 
familiar faces. After consultation she did not recognize her 
own husband in the waiting room, although he was stand-
ing right in front of her. She had apraxia, i.e. she could not 

Figure 1. Perimetry test demonstrating loss of peripheral vision on Left eye (A) and Right eye (B).
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demonstrate the correct usage of a comb or a toothbrush as 
well as agraphia, alexia and acalculia. Compared to these se-
vere findings, memory was relatively preserved, especially 
with reference to the massive and dominant impairment of 
episodic memory which is generally found in AD. Simulta-
neously, the patient had massive problems with her learning 
ability.

The patient was referred to a SPECT ((99mTc)-HMPAO) 
of the brain, which demonstrated severe bilateral temporal, 
parietal and occipital hypoperfusion (Fig. 2B). The CSF 
analysis showed one AD biomarker out of three (reduced 
amyloid beta 42). Other laboratory findings were normal.

Previously casuistically reported effect of cholinesterase 
inhibitor drugs on visuoperceptual and visuospatiale func-

tions in PCA lead to treatment with the cholinesterase inhibi-
tor Exelon (patch at 4.5 mg/day), dose was increased to 9.5 
mg/day after three weeks.

On clinical follow-up six months after initiation of treat-
ment, activities of daily living and MMSE score were stable.

Nine months after the treatment initiation the activities 
of daily living deteriorated. She had progressing dressing 
apraxia and neuropsychometry showed clear deterioration of 
the visuoperceptual and visuospatial functions in all tested 
parameters except for the previously signs of simultanag-
nosia and right-left disorientation. Learning capacity was 
unchanged (possibly slightly better) and the patient had un-
altered reduced span for numbers and sentences (Table 1).

A (11C)PiB-PET-PET scan, made 10 months after initia-

Figure 2. T2- (sagittal and horizontal) and T1-weighted (horizontal) MRI images demonstrating marked 
posterior cortical atrophy (A), 99mTc-HMPAO SPECT showing prominent parieto-occipital reduction of 
rCBF (B) and (C-11)PiB-PET (Pittsburgh Compound B) illustrating marked deposition of amyloid in grey 
matter, particularly pronounced in occipital lobes and in striatum bilaterally (C, arrows).
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tion of treatment, showed increased cortical and subcorti-
cal grey matter amyloid deposits, that were unusually pro-
nounced bilaterally in the occipital lobes and in the striatum 
(Fig. 2C).

Discussion
  
The patient fulfils the clinical description and neuroimaging 
characteristics of PCA. Although already severely affected 
by the condition at the time of referral, she kept on attribut-
ing her symptoms to her vision difficulties due to glaucoma. 
In this case it was evidently crucial to recognise the symp-
toms of visual agnosia.

Only very few studies have casuistically examined the 
response to cholinesterase inhibitors in PCA, anticipated by 
the neuropathological similarities between AD and PCA. A 
case report by Kim E. 2005 [9], showed that cholinesterase 
inhibitor administration led to amelioration of symptoms, 
with moderate improvements in visuoconstructive function, 
simultanagnosia and attention six months after treatment ini-
tiation, activities of daily living were moderately improved.

In our case a clear deterioration of the visuoperceptual 
and visuospatial functions was documented, while memory 
was unchanged 9 months after initiation of Exelon treatment.

Only few previous studies on (11C)PiB-PET in PCA pa-
tients are published. Two recent studies reported accumula-
tion of on (11C)PiB especially in the posterior areas and one 
with more intense uptake on the right side [8, 10]. However 
another resent study suggests that in mild to moderate dis-

ease stage there is no difference in the distribution of fibrillar 
Aβ pathology between PCA and AD [7]. Our patient showed 
unusually pronounced amyloid binding bilaterally in occipi-
tal gray matter areas and in the striatum. Strong retention of 
(C-11)PiB in the striatum has previously been shown in pa-
tients with early-onset Alzheimer’s disease as a result of the 
M139V presenilin-1 mutation [11]. Amyloid binding in the 
occipital lobes is usually low to moderate. However, strong 
retention in the occipital lobes has been associated with ce-
rebral amyloid angiopathy [12].

In conclusion, caution should be advised when patients 
with impaired visual acuity develop signs of cognitive dys-
function, and a full neuropsychological examination should 
be performed whenever there is doubt of the significance of 
visual impairment and impaired visuospatial functions.
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WAIS: Wechsler Adult Intelligence Scale; WMS: Wechsler Memory Scale; *Not examined.

Table 1. Neuropsychometry

2009 2010

WAIS-III Vocabulary 20/66 point *

Digit span - forward 5 4

Digit span - backward 0 0

Sentence repetition 13/22 10/22 

Selective Reminding Test (Buschke) Immediate recall 58/100 correct 67/100 correct

Selective Reminding Test - Delayed recall 5/10 correct 7/10 correct

Selective Reminding Test - Recognition 8/10 correct 8/10 correct

WMS-III Logical Memory I 7/75 *

WMS-III Logical Memory II 4/50 *
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