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Mechani sm of Menory and Disorders of Menory

Dong-Won Yang, M.D.

Department of Neurology, The Catholic University of Korea, College of Medicine, Seoul, Korea

Among the cognitive processes, the ability to acquire and retain information about the world
around us and our experience is vital for the survival of human. This ability, i.e., learning and
memory, is mediated by multiple cognitive and neural systems. The hypothetical stages of mem-
ory are divided in several steps such as registration, encoding, storage, access, and retrieval.
For the good memory, every steps of memory process should be performed successfully. There
are several subtypes of memory systems like working memory, semantic memory, episodic
memory, as well as memory for skills and procedures. Anatomical structures that are important
in memory are different according to the subtypes of memory systems. The medial temporal
lobe, thalamic structures and their connections are important for the episodic memory. The
frontal lobe is associated with the working memory and the lateral temporal cortex is associated
with the semantic memory. Basal ganglia and cerebellum are associated with procedural mem-
ory. Many disorders leading to amnesia can affect different structures of brain and cause dif-
ferent patterns of memory dysfunctions. This review helps clinicians and researchers to know
the systems and biological structures of memory and to understand the variable clinical features
of the amnestic patients.
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Association cortex (poly- |« Prefrontal cortex
gonal) or visual, somatic, T
auditory unimodal cortex T

Cingulate cortex

$ t

‘ Inferior temporal cortex ‘ Thalamus Anterior
1 dorsomedial
Perirhinal | Parahippocampal '
cortex cortex Dﬂammawbody
‘ Enrorhinal cortex ‘ ‘ Amygdala Basal

t / forebrain
Dentate | Hippocampal %

gyrus CA3, CAl | —— Fomix
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Cerebral ischemia
Medial temporal lobe
Basal forebrain
Thalamus

Herpes encephalitis

Transient global amnesia

Traumatic brain injury

Hypoglycemia

Anoxia/hypoxia

Wernike-Korsakoff syndrome

Drug intoxication

Epilepsy

Migrane

Phychic disorder

Table 2. YH/=j304 7101 el o BelE A8

T

Alzheimer’s disease

Vascular dementia

Frontotemporal lobal degerneration

Non Alzheimer degenerative dementias

Tumor

Normal pressure hydrocephalus

Deression

Metabolic problems (hypothyroidism, vitamin B12 deficiency)

Etiology Most common lesion site

Cerebral infarctions,
ruptured aneurysm

Limbic nuclei of the thalamus (paramedian,
polar artery), hippocampus, genu portion
of internal capsule, orbitofrontal cortex,
basal forebrain (anterior communicating
artery)

Limbic thalamus, medial temporal lobe, pos-
terior cingulate gyrus, fornix, orbitofrontal
cortex

Orbitofrontal cortex, temporal pole

Limbic and paralimbic cortex

Limbic thalamus, mammillary bodies

Intracranial tumor

Closed head injury
Viral infection
Avitaminoses (e.g.,
thiamin deficiency)
Neurotoxin Hippocampus
Temporal lobe epilepsy  Temporal lobe, hippocampus
Degenerative disease Entorhinal cortex, Hippocampal formation,
amygdale, perfrontal and inferotemporal
cortex
Anoxia or hypoxia Hippocampus
(e.g., after heat attack
or drowning)
Dugs Limbic system
Paraneoplastic Limbic system
(limbic encephalitis)
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(fornix) & AAA FFAZ 7k 2otk §-FAdE (mamillo-
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SE Ay 974 ZoiA38] A (posterior cingulate cortex)
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59, A 7147 (basal forebrain) A7HAZ et Al
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o] SlolE Us}r|o> & tH(Fig. 2).
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