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Abstract

Posterior cortical atrophy (PCA) is a neurodegenerative disorder with cerebral atrophy in the parietal, occipital, or
occipitotemporal cortices, and is characterized by visuospatial and visuoperceptual impairments. The majority of the
disorder is compatible pathologically with Alzheimer’s disease (AD). However, many patients show no memory loss
until late stages of the disease. We encountered a case where a combination of several imaging modalities, in
conjunction with symptoms and neuropsychological exams, led not only to a diagnosis of PCA but also identified its
underlying etiology. A 62-year-old Japanese man presented to ophthalmology with visual impairment and without
abnormalities in his visual acuity or visual fields. Alexia was identified, particularly pertinent to reading Kanji, at the
neurology clinic. His initial Mini-Mental State Examination (MMSE) revealed a score of 27/30 points with delayed
recall (-2) and constructional apraxia (-1). The score dropped to 25 points six months later. Brain MRI demonstrated
occipital atrophy. Brain single photon emission computed tomography (SPECT) showed hypoperfusion in the medial
and lateral occipital lobes. The myocardial meta-iodobenzylguanidine (MIBG) scintigraphy showed no evidence of
myocardial postganglionic sympathetic dysfunction. Posterior cortical atrophy (PCA) was diagnosed in conjunction
with the symptoms, including alexia and visual impairment. He developed symmetric parkinsonism one year later.
Lewy body dementia (DLB) was thus considered as the underlying etiology for the PCA. Additionally, alexia pertinent
to reading Kanji has not been reported before. We herein report this rare case.
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Introduction
Posterior cortical atrophy (PCA) is a neurodegenerative disorder

with cerebral atrophy in the parietal, occipital, or occipitotemporal
cortices, and is characterized by visuospatial and visuoperceptual
impairments. The majority of the disorder is compatible pathologically
with Alzheimer’s disease (AD). However, many patients show no
memory loss until late stages of the disorder [1]. We encountered a
case where a combination of several imaging modalities in conjunction
with the symptoms and neuropsychological exams not only made the
diagnosis of PCA but also identified its underlying etiology. In
addition, we discuss symptoms of alexia related to the specific
Japanese language system.

Case report
A 62-year-old right-handed retired Japanese man with 12-years of

education background complained of progressive visual impairment
for a period of six months. An ophthalmology clinic found no any
abnormality in his visual acuity (right 20/50 and left 20/40) or visual
fields. He was thus referred to a neurology clinic. For the neurological
examination, upon motor, sensory, coordination and cranial nerve
system, no relevant findings were elicited. Furthermore, constructional
dyspraxia and apraxia, characterized by PCA, were present. In
particular, the patient could not read some Kanji. On the other hand,

simultanagnosia, visual field deficit, Gerstmann syndrome, which may
be seen in PCA, were not present.

His past medical history, family history, and lab tests were
unremarkable.

MMSE: 27/30 (delayed recall: −2 points and construction apraxia:
-1 point).

Brain MRI demonstrated severe atrophy in the bilateral occipital
lobes on FLAIR. Atrophy was also present in the parietal lobe (Figure
1).

Figure 1: MRI FLAIR image; Severe bilateral occipital atrophy is
visualized. There is also mild atrophy in the superior aspect of the
parietal lobes.
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123I-IMP SPECT showed low perfusion in the bilateral occipital
cortices, more prominent in the medial aspects (Figure 2).

Figure 2: 123I-MIBG cardiac scintigraphy. In the early phase, the
ratio of I-123 MIBG uptake between heart and the upper
mediastinum (H/M) was 2.801. In the delayed phase, the ratio was
3.150. There is no scintigraphic evidence of myocardial
postganglionic sympathetic dysfunction.

Cardiac MIBG scintigraphy demonstrated a heart-to-mediastinum
ratio (H/M) of 2.801 in the early image and 3.150 in the delayed image.

Figure 3: SPECT, surface mapping, and Z-score images. A fully
automated three-dimensional stereotactic surface projection
technique (3D-SSP) was used to analyze SPECT images. In brief,
each SPECT image set was co-registered and warped to the
common stereotactic coordinate system. Subsequently, gray matter
perfusion was extracted to predefine surface pixels on a pixel-by-
pixel basis. The extent and significance of perfusion reduction in
each subject and group were assessed on a Z-score map. The Z-
score was defined as (normal mean – patient value)/(normal SD).
Z-score images were normalized by cerebellum perfusion. Color
coding represents Z-score compared with age-matched normal
controls. Red represents more significant perfusion reduction.
There is low perfusion in bilateral occipital cortices, in particular in
the medial aspects seen on surface mapping image (middle row)
and Z-score image (lower row). Note: Right lateral (RT.LAT), left
lateral (LT.LAT), right medial (RT.MED) and left medial
(LT.MED) views of brain.

The patient jumped from his 6-floor apartment due to the stress of
visual impairment one year after diagnoses (Figure 3). He was
transported to an emergency department with multiple injuries (right
pneumothorax, lung contusion, pelvic injury and sacral fracture).
After undergoing rehabilitation in another hospital for two months he
was able to walk with a cane. However, he could not walk without
assistance due to the visual impairment. He demonstrated
parkinsonism symptoms such as small steppage gait, postural
disturbance, and rigidity. Seven months from the initial test, his
MMSE score dropped to 25 points with delayed recall (-3), serial 7 (-1)
and constructional apraxia (-1). He was identified as having tremors,
rigidity of upper and lower extremities, stooped posture, and
retropulsion at our clinic.

Discussion
This patient presented with visual agnosia, constructional apraxia,

and alexia and subsequently developed extrapyramidal symptoms.
Mild cognitive disorder is possible considering his age and educational
background in evaluating cognitive function by MMSE [2].

On morphologic imaging, there is occipital atrophy. On SPECT,
low perfusion is displayed in the medial and lateral occipital lobes, a
characteristic feature of DLB. When this infrequent feature is present,
DLB should be considered in the differential diagnoses. Myocardial
postganglionic sympathetic dysfunction is another characteristic
feature of DLB identified on myocardial MIBG scintigraphy [3].
Because our patient lacks this feature, he is considered ‘possible DLB’
per the DLB guideline [4]. In addition, our patient presented initially
with visual agnosia and alexia, which could not be explained by DLB,
but could be explained by PCA.

Our patient had PCA findings: a clinical course that matched PCA
(slow progression and onset of visual impairment), symptoms (visual
agnosia and constructional apraxia present without optic ataxia or
motor paralysis or sensory disturbance), and by exam (predominant
posterior atrophy on MRI) as proposed by Benson et al in 1988 [5].
Therefore, PCA was diagnosed. Our patient developed parkinsonism
in the course of the disease. According to Snowden et al., PCA has the
same incidence in parkinsonism (41%), myoclonus (24%), and grasp
reflex (26%) as it does in AD. In addition, when PCA is associated with
symmetric parkinsonism, DLB is considered as the underlying
etiology. When there is asymmetric myoclonus and dystonia,
corticobasal syndrome (CBS) should be considered as the underlying
etiology [6]. In our patient, DLB is the possible underlying etiology.
Patients should thus be routinely followed with symptomology and
imaging studies.

One article reported nine patients with autopsy had proven PCA.
Among the nine patients, two patients displayed AD and two CBS [7].
Another article reported on 27 autopsied patients. Among them, 13
displayed AD, one AD plus Parkinson’s disease, two AD-Lewy body
variant, two CBS, and two Prion disease [8]. Thus, although AD is
more prevalent, non-AD diseases should also be considered.
Concerning therapy of PCA, there has been no definite established
protocol. However, there are case reports stating that PCA or a visual
form of Alzheimer’s disease is responsive to cholinesterase inhibitor
[9,10]. The responsiveness to cholinesterase inhibitor may be due to
the etiologies of the PCA in both reports. We speculate that
cholinesterase inhibitor may be an effective therapy for PCA in those
patients with Alzheimer’s disease. Response to the treatment of the
underlying etiology has been reported in some patients. Therefore,
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efforts should be made to use multiple imaging modalities to identify
the underlying etiology. In comparison with AD, patients with PCA
have greater insights into their illness and are more susceptible to
developing depression [11]. For this reason, antidepressive therapy
would have been considered necessary for patients with PCA such as
ours.

Furthermore, in our case, the patient had alexia characterized by an
inability to read Kanji. Japanese is a unique language system, which is
composed of phonograms like Kana and logograms like Kanji. Each
Kana has one character and one corresponding phonation without
exception. Each Kanji, however, may have several phonations. In
Japan, it is still a subject of debate whether the responsible pathology
for Kana alexia and Kanji alexia may be different. On the other hand,
two distinct types of alexia have been reported in viewing the English
language [12]. The differences in the responsible lesions may be
characterized in the future. Nevertheless, alexia has been found to
relate to lesions in occipitotemporal gyrus (Brodmann area 37) and
posterior fusiform gyrus and inferior occipital gyrus (Brodmann area
17/18) [13]. The location of cerebral atrophy in our patient is
consistent with these areas.

Take home message:
1. Degenerative cognitive disorders rarely show occipital atrophy.

Posterior cortical atrophy should be included in the differential
diagnoses in cases where there is occipital atrophy.

2. Alexia is key to early identification of cognitive disorders.

3. PCA has different pathologic processes. Since it has been
reported that it is possible to treat the underlying etiology, a
combination of morphologic and functional evaluations should be
performed to identify the underlying etiology.

4. When PCA is associated with symmetric parkinsonism, DLB
should be considered to be the underlying etiologSr. When PCA is
associated with asymmetric myoclonus and dystonia, CBS should be
considered to be the underlying etiolory.
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