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Analysis of the Mental Images in Episodic Memory
with Comparison between the patients with Dementia

of Alzheimer Type and Healthy Elderly People
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Episodic memory, ie. memorization of information within a spatiotemporal environment, is
affected Alzheimer's disease (AD), but its impairment may also be occurred in the normal aging
process. The purpose of this study is to analyze and evaluate memory in with Dementia of
Alzheimer Type by examining their cognitive skills in episodic memory using the technique. This
new method involves assessing the mental images the subject's own past in the mind like
projected and movies. Three patients in the early stage of Dementia of Alzheimer Type, one
with mild depression, and 2 healthy controls for comparison were asked to retrieve their episodic
memory of the previous day, week, month, and a day testing day. The answers were then
analyzed with regards to their specific features as emotional state, color, and time order. In the
following day, the subjects were tasked to recall again the images they reproduced in the day's
test order to observe of memory. Results showed that all 3 patients failed to arrange the
retrieved images in time order and their images of the previous day were unclear in color and
were stationary like photographs, even when they reproduced the mental images at much
quantity as controls. patients could not remember particular events of yesterday, and only
recalled the general occurrences of every day life. These results suggest that in the early stage
of Dementia of Alzheimer Type, difficulties in the retrieval of recent episodic memory begin to

primarily occur, and qualitative impairment happens earlier than quantitative.
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Introduction

As the developed world’s population ages, interest in Alzheimer’s disease has
reached mainstream discourse. Studies regarding AD have progressed accordingly with
the aging trend. Despite this, the exact cause of AD still remains a mystery and a
definitive cure is not in sight. Detecting AD in the early stage becomes crucial in
dealing with and man aging it as well as possible. Its diagnosis in the early stage,
however, is not easy, with the only symptom being a mild forgetfulness, common
enough in everyday life. While such a symptom may register as a minor annoyance,
they rarely cause concern, as it is common enough in normal-aging people.

Numerous studies demonstrate that the decline of episodic memory is a major
expression of cognitive impairment in the early stage of AD, and the brain regions
known to regulate episodic memory actually coincides with those regions of which
activities typically decrease in AD patients. Consequently, discovering the mechanisms
of the decline of episodic memory caused by defective brain regions such as in the
case of this neuro-degenerative disease is important not only for better elucidating the
process of AD but also for that of normal aging. The finding that episodic memory
deficits in early stages of AD are widespread is consistent with certain histopathological
{1} and morphological evidence that imply some of the earliest brain changes in AD
occur in the hippocampus and related structures [2-4]. These regions have been
strongly implicated in episodic memory in both lesion [5] and brain imaging studies
[4, 61. Episodic memory (i.e. memory of events within a spatiotemporal frame) is
affected in AD, but may also occur in the normal aging process. Episodic memory
involves conscious retrieval of information acquired at a particular place and time [7].
Some authors suggest autobiographical memory to be subsumed under episodic memory
{8-10]. According to {91, autobiographical memory refers, characteristically, to a
person’s recollection of past incidents and events, which occurred at a specific rime
and place. Episodic memory, on the other hand, is a somewhat broader term,

encompassing autobiographical memories as well as performance on certain learning
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tasks, such as the recall of a word-list. However, the term “autobiographical” and
“episodic” are often used interchangeably. {101’s concept of autobiographical memory
retains some features previously associated with episodic memory, but also includes
some novel ideas, such as the temporal duration of episodic memory (short) and
autobiographical memory (long) and different kinds of recollective experience (ie.,
recollection and familiarity in episodic, and feelings of ‘knowing’ in autobiographical
memory). In the present study, episodic memory and autobiographical memory are not
differentiated, because the definition of episodic memory in the present literature
includes both forms of memory.

In the laboratory, episodic memory is typically assessed by having subjects recall and
recognize specific information encountered in an experimental setting. Anterograde
memory loss appears to be due to defective encoding and storage of new information,
which increases sensitivity to pro-active interference and accelerates rates of forgetting
[11-13]. Remote memory by contrast has been investigated much less extensively.
Although there is no doubt that patients with AD show impairment on a range of
remote memory tests including naming and identifying famous faces or famous scenes
[14}, a number of clinical and theoretical questions concerning the efficacy of these
tests on episodic memory remain unanswered.

The first question is how to assess temporal order with these methods. The question
of temporal order has been previously studied in patients with alcoholic Korsakoff’s
syndrome {15, 16]. The same decline of this particular functional component can be
observed in AD patients, as episodic events are by definition related to specific
temporal and spatial contexts. In general, the majority of AD patients have
well-established remote memory with respect to recent memory. Experimental settings
can assess remote episodic memory quantitatively, but it is necessary to evaluate it
qualitatively as well, because as mentioned above, remote memory in patients in the
eatly stages of Dementia of Alzheimer Type (DAT) is not impaired in quantity but
quality. The final question concerns the identification of famous people itself, as

recalling the name of a famous person or object seems to be more of a mechanical
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task related to general loss of semantic memory. Also with regard to stimulus or cues,
they tend to be more semantic and synthetic in their detection than that of episodic
memory, as episodic memory is related to one's personal past and their relative
emotions evoked through visual images. A person can recognize that he/she experienced
a particular event from a picture or video of the occasion. Introspectively, visual
mental images appear to embody spatial and temporal properties of objects and scene.
These patterns are activated from episodic memory, not from the eye. Recollective
experience is the sense or experience of the self in the past and is induced by images,
feelings and other memory details that come to mind during the act of remembering
[10}. As mentioned above, an episodic memory is not about encoding and retrieving
simple information, but about remembering one’s own past event in its integrative
detail. In other words, an individual recalls not only an occurred (past) event, but also
the particular objects, emotions or feelings, thoughts, and senses related to that event.

In fact, in the clinical setting it is critical to distinguish memory impairment typical
of early stagek AD from simple forgetfulness or false - dementia caused by depression.
In clinical practice, neuropsychological tests and neuro-imaging techniques such as MRI
and PET are commonly used to diagnose AD. However, MRI and PET are used to
clinically ascertain that patients have no brain infarction or extensive white matter
hyperintensities or other types of dementia such as stroke. Brain atrophy observed on
the scan imply that the disease is moderated. Neuropsychological tests are useful tools
in the diagnosis of AD, but their effectiveness is confounded by the influence of
individual variables like education or intelligence, making their implementation
somewhat limited for detecting AD in its early stage. There are also difficulties in
distinguishing AD from false dementia caused often by depression: because the only
observable symptom for AD in its early stages is simple memory impairment.

In this study, the test of episodic memory is conducted with eatly-stage Dementia
of Alzheimer Type patients. Through a comparison of the retrieval process of episodic
memory in both healthy elderly people and patients with DAT, the current study

aims to understand the differences and characteristics of ‘normal’ and  ‘impaired’
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episodic memory. This study therefore tries also to discover differences and
characteristics of the encoding and retrieval process of episodic memory between
healthy elderly people and patients with DAT.

As noted, the retrieval of episodic memory is a complex process expressed through
various dimensions of psychological behavior such as emotion as well as with diverse
types of the images retrieved.

From the clinical perspective, findings from this study will contribute not only to
establish better criteria or instruments for an early detection of AD in its early phase,
but also towards the understanding of the normal evolution of episodic memory in
normal aging. From the research perspective, these results may serve as more

comprehensive and rigorous parameters to assess episodic memory in experimental

settings.

Method

Design

In this study, free recall of one's own past was assessed on each measurement
occasion in order to determine their relative importance in identifying persons at early
stages of DAT. This study is designed to evaluate the effect and the process of
normal and pathological aging on cognitive skills in episodic memory using the
technique of introspection. The present study will pay particular attention to observing
the mental images of episodic memory, the recall of an event and/or a thing with a
mental image. Mental images of episodic memory emerged during retrieving tasks of
memories of a day before, a week ago (previous week), a month ago (previous month),
and the remote past will each be quantified and compared between groups. The
features of the retrieval of episodic memory will be assessed and analyzed by

investigating retrieved emotions, the color, and the form of the mental image such as
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movie and pictures, the images related to the event, and time order and details of the
retrieved images. In the following day, subjects were tasked to recall all the contexts

which they recalled in the interview.

Subjects

In the cutrent study,6 cases of episodic memory in healthy elderly people and in
patients with DAT have been reported and described. One female and two male
outpatients in mild stages of Dementia of Alzheimer Type were selected from
KyungHee Medical Centre of Oriental Medicine. The diagnosis of probable AD was
made by a neurologist on basis of a neurological examination and a neuropsychological
assessment in concordance with NINCDS-ADRDA and DSM-IV criteria. In the healthy
elderly group, one male and two females were selected, with one of them having light
symptoms of mild depression. All subjects were between the ages of 55 and 70.All
subjects were administered the neuropsychological tests K-DRS and MMSE-K. All
patients were examined by a neurologist and psychiatrist before entry into study and
underwent MRI scanning. The test was held at KyungHee University Medical Centre,

and all subjects provided informed consent for study participation.

Procedure

The subjects were informed about the procedure of the test. The experimenter
explained how to recall an event with the prepared picture and a short film and what
the subjects ate asked during the test. Pictures of a wedding, the war, and the
birthday party, and a daily photo of no significance and the short film containing the
sounds and the movement of a child were shown to explain the mental image of a
retrieved event. Both color and black and white photos were shown. The subjects were
then asked to retrieve his/her first memory of the previous day and/or week without

any cues (free recall), then instructed to record by themselves the entire context of the
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interview and werte informed that they are asked to retrieve it the following day. An
MP3 player recorded verbal response during the test. The experimenter asked them to
tell everything that they remember about/in an image according questions, which were
designed for measuring diverse categories of memory retrieval (for the question list, see
appendix). For example, "'Did you smell or hear something?”, "How did you feel when
you smelled that?" and/or "How were you?" The subjects are then asked to retrieve
other memories in the same way. On the following day, subjects were tasked to recall
all contexts that they were able to remember in a telephone interview. The content of
the response were interpreted by category, time order and number of image,
congruence etc. and could be marked for frequency for each category on the prepared
table. Questions were constructed toward checking out all elements of episodic

memory, and this helped the experimenter for performing the test.

Case description
Case 1: Patient HEC (P-HEC)
Case description

P-HEC was aged 53 years old at time of testing and is a right-handed woman
with 12 years of formal education. She is a housewife living with her husband and
has two daughters, also living with her. She was referred to our service because of
increasing difficulties in calculation, forgetfulness, depression and a mild personality
change. There was no history of dementia or neurological disease in the family and
the husband mentioned no previous head trauma or psychiatric disorder from alcohol
abuse. She was visited by a neurologist a year ago, when she and her husband first
suspected she had problems. At that time she was diagnosed as depressed, and was

prescribed antidepressants for one year. Despite this she developed memory impairment
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that increasingly became more serious. One day she was shocked when she realized
that a street she went to everyday was unfamiliar to her. However, she has no
difficulty talking to her daughters or keeping house. Only social contacts and activities
were reduced after the shock and she is accompanied by her husband every time she

goes out.

Clinical notes

The subject had some difficulty understanding the procedure of the test. Her face
expressed perplexity because the questions of the test concerned her own life. She was
calm and spoke with a low voice. She was worried and stressed about her disease.
However, no neuro-clinical symptoms such as slowing of behavioral or verbal ability

were observed.

Psychopathological assessment

The subject showed symptoms of depression when thinking about her disease. She
was anxious for her family, believing she was going to be a burden to them, in
particular to her two daughters. Her husband reported that she cried often from fears
of onset. Aside from unwillingness to go out and reduced social contact, she did not

show substantial changes in personality.

Case 2: Patient CJC (P-CJC)

Case description

P-CJC is a 63 years old right-handed man with 16 years of education. He lives

with his wife in a small city in eastern Korea. At the time of the testing he was

retired, but up to a couple of years ago he worked as teacher in a high school. He
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came to the hospital because of difficulty remembering recent events. He sometimes
forgot appointments with colleagues and also had trouble recognizing them. However,
his daily life was not yet greatly affected by memory decline. He was able to talk
and write, to drive his car and to recognize friends and relatives, and had no problem
finding his way around. According to him, there was no history of dementia or
neurological disease in his family and his wife mentioned no previous head trauma,
psychiatric disorders or alcohol abuse. He scemed to be depressed at the time of
testing. His wife mentioned that he became depressed since recognizing his memory

problem. In all probability it was caused by several episodes of memory loss.

Clinical notes

He had no great difficulty understanding questions during intervention. However,
the questions had to be repeated many times. He also needed time to answer simple
questions. He spoke with notable slowness. He had no other pathological behavior

such as slow movement or trembling hands.

Psychopathological assessment

Since the onset of his symptoms, P-CJC’s wife had noted that he had a tendency
to become more anxious and depressed compared to his previous self. Also during
testing, he became more anxious when he failed or could not respond properly.
Deterioration of social activity or changes in attitude was not observed, but his

speaking speed slowed.
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Case 3: PatietHGB (P-HGB)

Case description

Mr. P-HGB was a 69 year-old retired high school teacher attending medical care
for Dementia of Alzheimer Type. He lives with his wife in Seoul. He came to the
hospital after forgetting an important appointment which he made and couldn’t
remember making. However, he had no problems recognizing friends and familiar
relatives or going to hospital sessions or driving. He still goes out alone without
company and never loses his way. Reviewing his clinical history, there was no history
of dementia or neurological disease in his family and no head trauma, psychiatric
disorder or alcohol abuse. He was very active in therapy, and looked cheerful. A year

ago he had a surgical operation for prostatitis.

Clinical notes

The subject had a good understanding of the questions, and gave clear responses.
No other pathological behaviors such as slow speech and movement or trembling of
hands were observed. He became anxious once he found some difficulties

chronologically ordering retrieved events.
Psychopathological assessment

P-HGB’s wife said he had no great mood changes since the onset of the disease,
considering that he has had problems before retrieving memory events chronologically.

No symptoms pertaining to depression or anxiety disorder were observed during the

test, nor was there deterioration of social activity or changes in attitude.

- 88 -



KyungHun, Han - Ernst, Péppel / Analysis of the Mental Images in Episodic Memory with Comparison
between the patients with Dementia of Alzheimer Type and Healthy Elderly People

Case 4: Control KY]J (C-KY])
Case description

CKYJ, a 65-year-old right-handed woman with O vyears of formal education,
participated in this study as a volunteer. The subject lives with her husband and
daughter in one of Kotea's major cities, and is a housewife. There was no history of
dementia or neurological disease in the family and no previous head injury, psychiatric

disorder or alcohol abuse.
Clinical notes

At the examination, certain difficulty in understanding and performing the test of
episodic memory retrieval was observed. During the test, the subject was inactive,
cynical and spoke in a low voice. Her expression was dark and she was inattentive.
Psychopathological assessment

She reported that she had a tendency to become more depressive, anxious, irritable
and overall apathetic. Her sleeping time increased, and at the same time she saw
reductions in speech, social contact and appetite.
Case 5: Control KJM (C-KJM)
Case description

At the time of the test, the subject was a 6lyear-old man living with his wife and

has two married sons. One of them is living in another city. He had graduated

university, and works in the industrial sector. He actively volunteers at his local Catholic
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church. In testing he was very active and reacted positively. He does not smoke and is
only a social drinker. He was never hospitalized long-term and has never had any kind

of operation or any neurological or psychiatric disorder including head injury.

Clinical notes

During the test the subject did not exhibit any particular clinical symptoms which
might be related to mental disease. The tone and speed of his voice and speech were
well-adapted. He had a good understating of the procedure of the test. There were no

observed symptoms relating to dementia or memory disorder.

Psychopathological assessment

He was relaxed, and not under stress. He was able to express emotions easily. He
wished to maintain his content life and good health. He seemed to be successful
overall in coping with stressful situations. He had no problems sleeping. His appetite

was normal, His social contacts and other activities were also normal.

Case 6: Control HKJ (C-HKJ)

Case description

The subject is 61 years-old and female. She has been single all of her life and lived
alone for a long time. She graduated a French university majoring in architecture. She
works as an architect. She volunteered for this research in order to examine her
cognitive abilities. She is a non-smoker and does not drink alcohol. She was actively
attentive during examination. There were no long-term diseases such as hypertension or
diabetes in her clinical history. The subject has never undergone surgical operation or

therapy in neurology or psychiatry.
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Clinical notes

This was her first psychological assessment, and she participated actively. She had
the best understanding of the procedure out of all the subjects. She expressed her
emotions easily and had no difficulties retrieving her own past. No clinical symptoms

related to dementia of memory or cognitive ability was observed during the test.

Psychopathological assessment

Recently, she was stressed by an excessive workload and problems with personal
relationships connected to work, but has adapted well in coping with such situations.
Also recently, her sleeping time has increased and she began to easily tire. She does
not avoid social contact. No symptoms of nervousness, depression or anxiety were

observed during the interview.

Results

Neuropsychological assessment

Formal neuropsychological tests, namely the Mini-Mental State Examination Korean
version (MMSE-K) and a standard dementia test, K-DRS (Korean-Dementia Rating
Scale), devised to explore attention, initiation preservation, construction, categorization
and memory, were administrated. P-HEC’s MMSE-K score was 23 and her K-DRS
score was 106. Results of both tests indicated that she has some problems of cognitive
ability and that she is a typical dementia patient. P-CJC’s MMSE-K score was 24 and
K-DRS score was 130. He obtained a very low score in memory and attention of
K-DRS, but the other subscales’s scores were perfect. P-HGB’s MMSE-K score was
29/30 and total KDRS score was 137. These results indicate that P-HGB showed no
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sign of general mental impairment or of dementia. Moreover, he obtained high scores
in both neuropsychological tests compared to the healthy subjects' scores. C-KYJ was
tasked in two formal neuropsychological tests with one test evaluating depression. Her
MMSE-K score was 28 and K-DRS score 135. She is at normal levels on both tests.
However her attentions score is lower than average. Depression was suspected, leading
to the administration of a BDI (Back’s Depression Inventory). As expected, her score
in BDI was over 17. C-KJM’s (MMSE-K 28, K-DRS 140) and C-HKJ’s (MMSE-K
29, K-DRS 133) scores of both tests both came out on normal levels. All
subcategories of K-DRS were also shown to be normal. There were no pathological

results suspecting depression or dementia.

Episodic memory retrieval

The amount of the retrieved episodic images of the subjects is demonstrated in
Figl-A. P-HEC recalled the episodic image slowly with a long interval between each
image. The subject P-CJC used relatively siow speech, but his speed matched controls
when he reproduced episodic images from remote memory. P-HGB reacted quickly to
memory of yesterday, and had no trouble remembering, but he took more time
retrieving femote memory

On the following day after the test, he could not recall all the images he reported
on testing day and confused the interview test with the neuropsychological test done
previously. The number of the recalled episodic images by controls is reported on
Fig.1-B.

P-HEC had no great difficulty in retrieving the episodic events concretely, but she
was confused when asked to remember the events in time order and could not
teproduce the events coherently or systematically. She also could not recall details of
the event which happened a month ago, even though she retrieved the event itself
(Tab.1). P-HEC seemed to be suffering from depression as well, expressing anxiety of

her disease during the interview. She recalled episodic images in as much quantity as

-02 .



KyungHun, Han - Ernst, Péppel / Analysis of the Mental Images in Episodic Memory with Comparison
between the patients with Dementia of Alzheimer Type and Healthy Elderly People

healthy elderly people. However, her recalled episodic images in her memory of
yesterday were like photographs, while controls reported images that were like short
movies.

P-CJC could not distinguish between the images of yesterday and some days ago,
implying some overlapping. P-CJC seemed tense and unstable when reporting images
of yesterday, week and month ago memory, but returned to a comfortable state when
remembering his remote past. His quantity of the recalled episodic images for each
category is described in Fig.1-A. P-CJC reported that all of his reported images had
no colors, and images flashed by like a slide show rather than a moving film. This
patient also could not remember particular events of yesterday, only their general
occurrence. P-CJC could not arrange the events in order of occurrence or reproduce
any concrete emotion at the time (see Tab.1). While recalling an image of a week
ago without much trouble, P-HGB realized for himself that the image he was
describing happened a month ago. P-HGB could not retrieve the exact place of the
event, and he needed a long time to recall the related images between events. As

with the other patients, P-HGB recalled the remote memory events well.

A.Number of Image Testi "
umber o ge Testing day B. Rate of Images Following day
Number
12
# P-HEC 100%
5 P-OC 90%
30% B B yasterday
g P-HGB o
-] 0% 8 wvsel
M 0% p
B 0% | i Month
- e C-HKI s |
169 @ Ramote
2%
¢ 4 10%
Yesterday Week Month  Remote 0%
P-HEC P-CIC P-HGB C-KY) C-KIM C-HW
Memory

Figure 1. A. Number of the retrieved episodic image on the testing day
B. Rate of images on following day
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Table 1. Analysis of the retrieved episodic memory images

i 5 Sy e Dl o
P-HEC H, F Color Stationary Both Failed Failed
P-CJC None Unclear  Stationary  Related Failed Failed
Yester P-HGB H,D,F B&wW Moving Both Failed Failed
Day C-KY] H Color Both Both Pass Pass
C-KJM FA Color Moving Both Pass Pass
C-HK]J H Color Moving Both Pass Pass
P-HEC H F Color Stationary  Related Pass Unavailble
P-CJC H B&wW Stationary  Related Failed
P-HGB - - - - -
Week
C-KY]J None Color Both Related Pass
C-KJM H F Color Moving Both Pass
C-HKJ H, F Color Moving Related Pass
P-HEC F Rejected  Rejected Related Failed  Unavailable
P-CJC None B&W Stationary  Related Failed
P-HGB H B&W Stationary ~ Related Failed
Month
C-KYJ - - - - -
C-KJM H Color Stationary  Related Pass
C-HKJ H Color Moving Related Pass
P-HEC S Color Moving Both Pass Unavailable
P-CJC F, S Both Both Related Pass
Rem P-HGB HSF Both Both Related Pass
ote CKYJ HS Both Both Related Pass
C-KJM H, F, Su Both Both Related Pass
C-HK] H F S Color Moving Related Pass

A=Anger, D=Delusion, F=Fear, H=Happiness, $=Sadness, Su=Surprising.
‘~’means that subject did not recall any episodic memory image
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General discussion

This study considers the effects of AD vs. normal aging on autobiographical images.
In this chapter, three subjects with DAT, one mild depression subject, and two
healthy elderly subjects reported autobiographical images, which were further analyzed
qualitatively and in detail. The early stage Dementia of Alzheimer Type and
depression subjects were compared with the two healthy control subjects in order to

determine the neuropsychological mechanisms of episodic memory disruption.

Emotion

All three patients had deficit of retrieval concerning anterograde memory, such as
memory of a week and a month. P-CJC was not emotional when recalling an event
that happened a month ago, but he reproduced clear episodic images from retrograde
memory of events taken place before the onset of the disease. His emotions were also
engaged to the same level as health controls when he re-experienced them. This fact
was also identified by diverse studies [17-19}. Interestingly, P-CJC was not
emotionalized when they retrieved remote episodic memory, describing the event as if
reporting a historic fact. Considering this finding, we can suspect that decline of
emotional expression in the early stage of Dementia of Alzheimer Type can bring
about impairment in episodic memory.

[20%investigated whether neural systems known to be involved in episodic memory
retrieval also subserve retrieval of emotional episodic memory by using functional
imaging materials. They identified an anterior temporal pole activation that reflected

the psychological association with emotional memory retrieval.

Color/moving image

The three controls recalled episodic images, and managed to recall the color of each
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object in the images. They reported that the images were not like still photographs
but moving images. The controls reproduced the episodic images of yesterday, week,
month, and remote similatly all in this manner.

However, the forms of the episodic images recalled by the three patients with DAT
were more variable. P-HEC clearly recalled the colors in the images, saying her
episodic images were like color stills cut off from each other, with the exception of
her remote memory images. With P-CJC and P-HGB, retrieved images of memory of
yesterday and week were unclear, and looked like faded black-and-white photos.
However, P-HGB managed to recall moving images instead of stills. Interestingly, in
remote memory retrieval, they would retrieve either colorful moving images or
black-and-white images depending on the context of the remote episodic memory.
There were several studies concerning autobiographical images and visual images,
focusing more on the generation and the maintenance and transformation of the visual

images, differently here concentrated on the features of the image {21-25].

Event related

Generally, healthy elderly controls retrieved everything that happened yesterday,
whether the incident was routine or particular. Patients with DAT remembered
particular events but not events unrelated to those events. They also could not

remember routine events that took place in everyday life.

Detail

The three patients retrieved some episodic images, but could not recall details of
each image. P-HGB could not remember when he went to the dentisc, whether it was
in the morning or the afterncon. P-HEC could not remember why she went to the
farm. P-CJC remembered participating in a meeting, but could not recall the context

or atrendees of the meeting. The confabulations were also observed in the patients
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during the interview test, as in other studies [26, 27}.

C-KYJ, who is under mild depression, recalled fewer images compared to healthy
elderly subjects, but reproduced exact details of each image. [28lexamined the
relationship between emotional abuse and autobiographical memory specificity. They
provided evidence for an association between emotional abuses and reduced memory
specificity. {28} (2005) conducted a study on depressed and distressed subjects. It
found that these types of people generally were cynical, apathetic and sometimes
irritable. Their problem of memory retention might be more related to attention or
concentration then memory loss. {29} (2006) found out that there is no global

episodic autobiographical memory impairment in patients with remitted depression.

Time order

All three patients reported episodic images from memory of yesterday, but could
not recall them in time order. Two healthy elderly subjects and a subject with mild
depression performed time ordering successfully without any difficulty.

Several previous studies found patients in the early stage of Dementia of Alzheimer
Type had impaired time order memory {30-32}. This finding was reinforced in the
present study as it too discovered patients in the early stage of Dementia of
Alzheimer Type had difficulty arranging retrieved episodic images in order of
occurtence. {33] investigated specifically impairment in temporal order memory, and
suggested it was caused by direct disconnection between the frontal lobe and
hippocampus by disruption of the fornix. Several studies also revealed that the
hippocampus is closely related to pathogenesis of AD in the early stage of AD, as
well as to episodic memory. [34}indicated in a neuroimaging study that patients with
frontal lobe damage have great difficulty remembering the temporal order of
events.[16] also previously discovered that the patients of Alzheimer’s disease impaired
at anterograde temporal context memory are likely the patients of Alcoholic Korsakoft.

The results are also supported by many studies of AD which discovered that
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patients in the early stage of AD have impaired anterograde memory. For example,
P-HGB recalled and reproduced episodic images of memory of yesterday in as much
quantity as healthy eldetly concrols, as well as performing just as well in
neuropsychological tests K-DRS and MMSE-K. Nonetheless he had difficulty recalling
events of yesterday in time order. Such outcomes also manifested in a test of
retrieving the contents of an interview the following day of a test performance.
Healthy elderly subjects retrieved objects or images in time order on the following
day, even when not asked to recall in sequence. Although the number of patients
with DAT who tetrieved memories is inadequate for analysis, those who did retrieve

did not do so in time order.

Number of images and images in the following day

The most remarkable deficit observed in the eardy stage of AD is anterograde
memory decline, an issue investigated in many studies {14, 32]. In the present study,
all three patients with DAT were tasked to recall all episodic images retrieved on
testing day on the following day of the interview test. As expected, they did not
retrieve them as well as the controls. They were confused by the neuropsychological
and interview test. P-HEC recalled the images in as much quantity as the controls,
but she did not reproduce them in sequence or in detail. She had to be reminded to
remember a significant amount of times. While P-HGB reproduced the images in
detail and order, he nevertheless recalled less than P-HEC.

In retrieving remote memory, patients with DAT retrieved and reproduced episodic
images at levels close to those of healthy elderly people. The impairment of retrieval
of remote memory, encoded before the onset of the disease, has not been observed in
the early stage of Dementia of Alzheimer Type in several studies [12, 13, 351
According to present results however, patients with DAT were observed to not
reproduce their remote memories as vividly in emotional quality as their bealthy

counterparts. Similarly, {36lobserved that medial temporal lobe structures play a
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significant role in re-experiencing autobiographical memories in the remote past
through reporting two cases of amnesic patients with MTL lesions.

In this clinical case reports, practical problems observed and confronted in the actual
clinical field provide a different perspective on the problems discussed. For example,
P-HEC may be diagnosed as Dementia of Alzheimer Type according to the results of
the neuropsychological test, but this patient was not diagnosed with the disease for
more than a year. Instead, she was diagnosed and treated for her mild depression. She
was able to remember things that happened yesterday as well as healthy controls, and
she was only fifty years old. Her memory problems were taken to be light
forgetfulness that comes with age. However, her deficit in episodic memory revealed
otherwise.

P-HGB's case is the inverse of P-HECs. This patient performed well in
neuropsychological tests. His scores, in fact, were higher than the general score of
healthy controls. He could notr, however, recall order of occurrence or details in the
interview test.

Some subjects recalled insignificant images during the retrieval of remote which were
not related to particular events and the images which they had experienced in the
past. More precisely, some subjects did not copy reality into the images. Such images
might be their illusions and/or fantasy. They reorganized the event in the images in
the reproduction and some of them could not distinguish illusion from reality in
whatever they projected. Some studies defined this phenomenon or such metamemory
as false memory and confabulation {37-43}1. [44} investigated illusory memories of
elderly people comparing younger adults. They reported that older people were
relatively more susceptible to false recall and recognition effect than the young and
indicated that elderly people have difficulty recollecting the true information in
confusing perceived and imagined experiences. Several studies investigated the false
memory effect in comparison between healthy older adults and AD’s patients and
indicated the patients group had increased susceptibility to false memory [45, 46}.

Such findings were also observed in the current experiment. Some patients had great
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difficulty maintaining the retrieved images. In the case of HGB, he had to recall the
same images again in again to maintain them and became more incoherent and
confused over time. We also observed that his images would overlap into each other
or into illusory memory. Healthy elderly subjects from time to time also showed signs
of this, but they would try to eliminate the false image and were capable of
distinguishing between illusion and reality. In the experiment, this fact was verified
and evaluated in the ‘details’questioning of the subject on the congruence of the event
in the retrieved episodic memory, but verification of false memory effect in patients
with DAT is generally beyond the scope of this study. Further investigation in the
role of illusory memory is crucial towards understanding episodic memory.

In the early stage of AD, the general symptoms of AD such as not being able to
recognize family members or one's own street do not occur. Erroneous diagnosis is all
too easy in the very early stages of AD. Healthy elderly subjects such as C-KJM and
C-HKJ performed the tests without any kind of difficulty or problems. They
reproduced retrieved images concretely, in sequence, and with emotion, even when not
tasked to do so.

Following the results of this stady, evaluating the retrieval ability of episodic
memory from the patient's own past will be useful towards making a more accurate

diagnosis of Dementia of Alzheimer Type.
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Appendix

Questions using in interview

O 00~ G\ W b W N

. Whart is your first picture for yesterday? Or what kind of pictures do you remember for

yesterday? And then?

. What is your picture for last week excluding yesterday?
. What is your picture for last month excluding yesterday and last week?

. What is your first picture for your entire life (childhood, puberty and etc)?
. Could you tell (explain, describe) me everything about the picture as much as possible?

. Does your picture have colors or not?

. Is your picture moving or stationary?

. Are you yourself in the picture or front of the picture?

. Is there a specific person or many?

. Is there particular object in your picture?

. Do you have deep pain?

. Do you feel disgusted with this picture?

. Are you happy or surprised? Or are you angry, anxious or sad?

. Is this picture positive/negative memory for you? Why?

10. Do you smell, hear, touch or taste something?

1

1. How do you feel to this smell, sound, touch and taste accompanying the picture?

12. Do you have pictures of sexual activity in your memory? (for yesterday, etc)

W N

NS

. Is the picture front, behind, up, down, left or right of you?

. Do you have entire vision?

. Is the picture moving like movie or is the picture itself moving?

. How many details could you describe in the picture?

. What are you doing in there?
. Do you think why you are there?
. Do you remember when?

. Do you remember where?

. Could you tell (describe) me everything about the picture of the day before yesterday thac

you have described me yesterday as much as possible?
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