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Abstract

Posterior cortical atrophy (PCA) represents a rare variant of degenerative dementia, predominantly marked by visuospatial deficits and cognitive
impairment. The diagnostic complexity consist of atypical symptoms at onset and non-specific neuroimaging findings. In this retrospective case
study, we investigated clinical, neuropsychological, and imaging aspects in five cases with pure PCA. 754 patients who presented to the dementia
outpatient clinic of Cukurova University Faculty of Medicine Neurology Department between 2013-2022 were retrospectively analyzed, and 5
cases diagnosed with PCA were included in the study. Mini-Mental State Examination (MMSE), clock drawing test (CDT), cookie thief test,
simultanognosy tests (Arcimboldo pictures, Navon letters), and imaging findings of the cases were documented. The average age of the subjects
was 60.6 years, with an onset typically occurring at a presenile stage. Simultanagnosia was a consistent finding in all patients, with some exhibiting
additional visuospatial deficits. Mini-Mental State Examination (MMSE) scores averaged 20.20, and clock drawing test results indicated
impairment. Notably, 40% of the patients displayed depressive symptoms, often alongside visual complaints as a common presentation. Crucially,
all patients retained speech fluency. Our findings underscore the significance of employing neurocognitive assessments, particularly the clock
drawing test, when evaluating patients with complaints related to visuospatial and cognitive functions. Early diagnosis and intervention are pivotal
for effectively managing PCA.
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1. Introduction

Posterior cortical atrophy (PCA) is a rare degenerative
dementia syndrome, typically presenting with signs of cortical
visual dysfunction usually followed by memory impairment
(1). It has been proposed that PCA could be a subtype of
Alzheimer's disease. In addition,
pathological findings in PCA are tau neurofibrillary tangles
and beta-amyloid neuritic plaques, which are characteristic of
Alzheimer's disease (2). However, non-Alzheimer pathologies
such as subcortical gliosis, Creutzfeldt-Jakob disease, Lewy
body dementia, Pick's disease, and corticobasal degeneration
may be observed in these patients (3). Presenile onset, the
prominence of visuospatial deficits, preserved verbal fluency,

the most common

and memory problems being more obscure helps differ from
Alzheimer's disease (4-6).

Simultanagnosia, ocular apraxia, agraphia, finger agnosia,
acalculia, dressing apraxia, alexia, and prosopagnosia are the
main clinical manifestations of the disease (7). However, these
symptoms are not routinely assessed in neurology clinics.
Brain MRI scans of PCA cases with nonspecific findings are
often reported as "normal". Due to atypical symptoms, patients
are losing unnecessary time in psychiatry or ophthalmology
clinics, being undiagnosed and under unnecessary medications
(antidepressants, antipsychotics, etc) (8,9).

This study aims to investigate the basic parameters that
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should be considered in outpatient clinics to facilitate early and
accurate diagnosis of PCA cases.

2. Matherials and Methods

A total of 754 cases who applied with symptoms of dementia
in the outpatient clinic of the Neurology Department of
Cukurova University Faculty of Medicine between 2013 and
2022 were retrospectively examined, and 5 cases identified as
pure PCA according to the posterior cortical atrophy diagnostic
criteria defined by Crutch et al. in 2017 (10) were included. The
education period of the patients was stated in years. Patients
with drug use that may affect cognitive functions, lesions that
may affect optic nerves and pathways, findings such as
vascular lesions, masses in brain MRI examinations, distinct
electrolyte abnormality, kidney failure, liver failure, vitamin
B12 deficiency, thyroid function disorder, etc., which may
cause cognitive impairment were excluded. The
neuropsychological  evaluations [Mini-Mental ~ State
Examination (11), clock drawing test (12), cookie theft (13),
Arcimboldo objects (14), Navon letters simulation (15)] and
imaging findings of the cases were documented.

2.1. Neurocognitive Tests
Neurocognitive tests were conducted in a quiet room by a

neurologist experienced in behavioral neurology, lasting
approximately 30 minutes.
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2.2. Mini-Mental State Examination (MMSE)
Both the 2 different versions according to the education level

were performed and patients' orientation, registration memory,
attention and calculation, sentence construction, shape copying
parameters were assessed.

2.3. Clock Drawing Test (CDT)
The patient is asked to draw a circle on a blank piece of paper

to form a clock. Afterward, they are asked to place the numbers
of the clock within the circle neatly. Once the numbers are
placed, they are asked to draw the hands to indicate ten past
eleven. The scoring of the test is as follows: (1=No drawing
attempt or explanation. 2=The impression gained from the
drawing suggests the patient partially understood the
explanation, but the figure does not resemble a clock. 3=The
placement of the clock dial and numbers is unrelated. The
hands are not drawn. 4=There is a more significant disorder in
the numbering sequence. The integrity of the clock dial is also
disrupted. 5=The clock numbers are drawn intensively in one
place or in the opposite direction. 6=The clock numbers are
drawn correctly, but inappropriate use of the hands (for
example, writing like a digital clock). 7=The clock numbers are
drawn correctly, but the distinction between the hour and
minute hands cannot be made. 8=The clock numbers are drawn
correctly, but the placement of the hands is incorrect. 9=The
clock numbers are drawn correctly, the minute hand placement
is correct, the hour hand placement is not exact. 10=The clock
numbers are drawn correctly, the placement of the hands is
correct.)

2.4. Cookie Theft Test
The cases are shown a picture related to cookie theft (Fig. 1)

and they are asked to describe everything they see in the picture
and write as much as they can about what is seen in the picture.
They should be encouraged to continue writing for two
minutes. Scores range from 0 (no relevant text) to 4 (full
explanation in grammatical sentences).

Fig. 1. The Cookie Thief Test

2.5. Arcimboldo Pictures
The cases are shown pictures by Italian painter Giuseppe

Arcimboldo, who arranged fruits and vegetables in a way that
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they resemble human portraits. The cases are expected to both
individually express the fruits and vegetables and to see the
portrait formed from these (Fig. 2).

2.6. Navon Letters
Navon letters are large letters made up of repeating smaller

letters of a different kind. The cases are expected to express
both these large letters and the other small letters that form the
large letters (Fig. 3).

H H § 8§

H H § S H

HHHH SSSS HHHH

H H 5 3§ H
S

H H § HHHH g8

Fig. 3. Navon Letters Simulation

3. Results

Out of five cases diagnosed with PCA, three were male
patients. The average age of the cases was 60.6+5.07 (55-66),
and their educational level was determined as 7.2+5.84 (0-15)
years. The onset age of the disease was 58.24+4.20 (53-63), and
the duration from the onset of complaints to diagnosis was 2.4
+1.14 (1-4) years. The speech was fluent in all cases. MMSE
was 20.20+1.30 (19-22), and clock drawing test was 1.60+0.89
(0-2). All of the cases had simultanagnosia, three male cases
had optic ataxia and ocular apraxia, and two female cases had
ideomotor apraxia and depression. In the brain MRI
examinations of the cases with parietooccipital atrophy,
parietooccipital hypometabolism was observed in brain PET
examinations. The detailed demographic, clinical, and imaging
findings of all cases are summarized below (Table 1, Fig. 4).
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Table 1. Clinical and PET/CT features of the subjects

Age 55 58 66 66 58

Sex M M
Disease onset age 53 56
Education (years) 11 15
MMSE 20 19
CDT 2 0
Simultanagnosia 4 4
Ocular apraxia + +
Optic ataxia it it

Ideomotor apraxia - =
Dressing apraxia 4

Depression - -

Bilateral

Hypoperfusion in PET/CT s

parietal

Bilateral posterior

M F F
R 62 57
5 0 5
19 21 ”
2 2 5
+
+ - =
+ - =
- o N
- = .
Significant
R
bilateral occipitoparietal occipitoparietal

occipital lobes

MMSE: Mini-Mental State Examination, CDT: Clock Drawing Test PET/CT: Positron emission tomography/computed tomography

Subject 1 Subject2 Subject3 Subject4 Subject5

O B N W b U

m Simultanagnosia Ocular apraxia

Optic ataxia Ideomotor apraxia

Dressing apraxia Depression

Fig. 4. Clinical Characteristics of the Subjects

3.1. Case 1: A.K.

The complaints of the 55-year-old male patient, a high school
graduate, started as not being able to find the toilet at home and
confusing the grocery shop list. He was unable to bath or dress
appropriately. Recently, memory loss was added as a symptom
with few narratives of being lost on the streets. According to
his caregiver, his complaints started two years ago. There were
no peculiarities in his personal or family history. In the
neurological examination, he had impired time orientation,
ocular ataxia, dressing apraxia, and ocular apraxia. His speech
was fluent.

MMSE: 20/30 (counting back, memory, time orientation).
The clock drawing test was 2/10. He only read the small letters
in the Navon letters. He looked at the Cookie Theft picture but
could not interpret it. He only said fruits in Arcimboldo objects.

There was bilateral posterior parietal and hippocampal
atrophy in Brain MRI (Fig. 5). Bilateral occipitoparietal
hypometabolism was detected in Brain PET (Fig. 6).

Fig. 5. Atrophy in posterior regions in brain MRI

Fig. 6. Bilateral occipitoparietal hypoperfusion on brain PET
3.2. Case 2: M.Y.
A 58-year-old male patient, a university graduate and traffic
expert, presented to the Ophthalmology clinic with a complaint
of blurred vision. He had an unremarkable ophthalmological
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evaluation and therefore was referred to our clinic. In addition,
he stated progressive difficulty in reading, since two years. He
stated that he had complaints of not being able to read for 2
years and that it was progressively getting worse.

There were no peculiarities in his personal or family
history. In the neurological examination, he had ocular ataxia
and ocular apraxia. His speech was fluent. MMSE: 19/30
(memory, counting back, and he couldn't copy intersecting
pentagons). He only read the small letters in the Navon letters.
He looked at the Cookie Theft picture but could not interpret
it. He only said fruits in Arcimboldo objects.

There was posterior parietal atrophy in Brain MRI (Fig. 7),
and bilateral posterior parietal hypometabolism was observed
in Brain PET.

Fig. 7. Posterior parietal atrophy in brain MRI

3.3. Case 3: E.O.

A 66-year-old male patient, who graduated from primary
school, applied to our clinic due to vision loss and perception
problems. The patient, who had previously applied to the
Ophthalmology clinic, was referred to our clinic when no
ophthalmological pathology was found. It was learned that the
patient's complaints have been for 3 years. There were no
peculiarities in his personal or family history. In his
neurological examination, he had ocular ataxia and ocular
apraxia, and his visual acuity was natural. His speech was
fluent. MMSE: 19/30 (orientation, memory, counting
backwards, copying) was determined. The CDT was 2/10. He
only read the small letters in the Navon letters. He looked at
the Cookie Theft picture but could not interpret it. He only said
fruits in Arcimboldo objects. Brain MRI showed
biparietooccipital atrophy and partial bilateral hippocampus
atrophy (Fig. 8). Brain PET showed widespread
hypometabolism more evident in bilateral occipital lobes. (Fig.
9).
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Fig. 9. Widespread hypometabolism more evident in bilateral
occipital lobes in brain PET

3.4. Case 4: M.C.

The complaints of the 66-year-old female patient, who had no
education, started two years ago by confusing the places of the
rooms. The patient's relatives stated that the patient's appetite
had decreased greatly, she did not want to do anything, she did
not want to talk to anyone and she slept all the time.

There were no peculiarities in his personal or family
history. In her neurological examination, her mood was
depressed, her speech was fluent, and bilateral ideomotor
apraxia was present. MMSE: 21/30, the clock drawing test was
2/10. She looked at the Cookie Theft picture but could not
interpret it. She only read some small letters in the Navon
letters. She could only say some fruits in the Arcimboldo
objects.

In the brain MRI biparietal atrophy was detected (Fig. 10).
In the brain PET, hypometabolism was observed in
biparietooccipital (Fig 11).
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Fig.10. Biparietal atrophy in brain MRI

Fig. 11.Biparietooccipital hypometabolism in brain PET

3.5. Case 5: E.Y.
The complaints of the 58-year-old female patient, a primary

school graduate, consists of not being able to find her
belongings and crying for no reason for about 1 year. The
patient's relatives stated that the patient, who was previously a
very skilled woman in housework, no longer wanted to do any
work, constantly blamed herself, and was constantly tired.
There were no peculiarities in his personal or family history. In
her neurological examination, her mood was depressed, her
speech was fluent, alexia, agraphia, ideomotor apraxia was
present. MMSE: 22/30 was determined. The clock drawing test
was 2/10. She looked at the Cookie Theft picture but could not
interpret it. She only read some small letters in the Navon
letters. She could only say some fruits in the Arcimboldo
objects. In brain MRI, bilateral posterior cortical atrophy was
observed. In brain PET, bilateral occipitoparietal
hypometabolism was detected.

4. Discussion

In this article, five cases recognized as PCA according to the
criteria established as a result of the consensus of the PCA
study group in 2017, have been described. (10) All of the cases
presented with visuospatial complaints.

The most common initial complaints of the cases were
reading problems, difficulty seeing the object, impairment in

navigation ability and depression. The most noticeable clinical
finding of our patients was simultanagnosia. Speech was fluent
in all cases. These findings of our cases are consistent with
previously published PCA case series (16,17,18). In the case
series of Shebani et al., the average onset age of the disease
was 59.2, while in the study by Colakoglu et al., it was found
to be 55.8. In our study, the onset age of the disease was 58.6,
consistent with the literature. Also, the onset age of the disease
in our study was significantly lower than Alzheimer's patients,
similar to previous studies (19,20).

While a family history is frequently encountered in
Alzheimer's disease, no similar history has been reported in any
of the PCA series (21). Consistent with the literature, none of
the patients in our study had a family history.

Depression may be evident in the early stages of PCA and
making cognitive sign recognition ever more difficult. The
early appearance of these symptoms is attributed to the relative
preservation of insight (22). A study comparing clinical
characteristics of PCA and AD patients found greater insight
as well as higher levels of depression and antidepressant use in
PCA patient and also delay diagnosis (23). Sudrez-Gonzalez et
al found depression the most frequently detected
neuropsychiatric  disorder using the Neuropsychiatric
Inventory in PCA patients (24). We detected depression in 40%
of our cases, and these patients were referred to us from the
psychiatric clinic. In consistency with literature diagnosis of
these patients was delayed due to onset with psychiatric
symptoms.

Several case series showed tendency for women to be
diagnosed with depression at the onset of the disease (25,26).
Our findings also were in line with the literature.

Although rarely visual and auditory hallucinations,
delusions, disinhibition, euphoria, REM sleep behavior
disorder, abnormal motor movements are documented in some
patients with PCA, we did not detect these findings in any of
our cases. Autopsy findings of all these cases reported in the
literature were positive for Lewy body dementia (27).

The average MMSE of the patients in our study was
20.20+1.30 (19-22) and all patients had impaired CDT
[1.60£0.89(0-2)]. Most common reason for admission were
visual symptoms and 40% of our patients had previously been
seen by an ophthalmologist. The average MMSE score in PCA
in the literature was found to be 20.9+5.69, the clock drawing
test was found to be impaired in 85% of patients. The most
common reason for admission were visual symptoms and 38%
of the patients was previously seen by an ophthalmologist (28).
Our findings were largely in line with the literature.

Neuroimaging studies in PCA have reported extensive
hypometabolism of the bilateral posterior cortex, most
prominently in  the parietooccipital regions and
temporooccipital regions (29,30,31). A few studies reported
right hemisphere dominance, but it was observed that these
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patients presented in the early stages (32,33). In our study, we
detected hypometabolism and atrophy in bilateral parieto-
occipital areas, which is consistent with the literature.

The most important limitation of our study is that it is
retrospective and there is no control or AD group to compare
clinical and PET findings. However, the fact that memory
problems are at the forefront in AD and visual system
complaints are not seen frequently among the initial findings
significantly reduces the concerns about the clinical diagnosis
of our cases (34). In addition, the inclusion of the occipital
region in the brain PET examination in our cases removes us
from the possibility of AD. Patients with dementia with Lewy
bodies also show occipital hypometabolism (35). However,
these patients have extrapyramidal symptoms and visual
hallucinations that are not present in our patients. Secondly, the
diagnosis of depression was made with the anamnesis taken
from the patient and family, and a depression scale was not
administered to the patients. However, the patient's relatives
complained of depression rather than high cortical dysfunction.
The fact that the most prominent finding in two of our cases
was depression and that it was not detected at all in our other
three cases emphasizes that this finding should be considered
in detail in future studies on PCA. Thirdly, our number of
patients was small and there were lack of follow-up in the
patients for various reasons (application from different
geographies, application only for the purpose of a committee
report, the nature of the course of the disease, etc.). Therefore,
only the first application findings were included in our study.

In conclusion, simultanagnosia was detected in all cases
that presented with visuospatial complaints and were
diagnosed with PCA in our study, and a significant impairment
was observed in the clock drawing test. Performing these tests
initially in cases presenting with complaints of impairment in
visual perception and navigation ability will allow PCA cases,
which have a diagnosis period of 1-4 years, to receive earlier
diagnosis and treatment.
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