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Memory is a cognitive ability particularly sensitive to any type of brain pathology. Focal brain damage can sig-
nificantly impair memory, especially if mesial structures of the temporal lobes are involved, as well as extend-
ed global processes, such as traumatic head injury, dementia, and similar conditions. Memory defects are 
known as amnesias. There exists a basic distinction in amnesia: specific and nonspecific amnesia. Specific 
amnesia is a memory defect limited to a particular type of information, for instance, verbal amnesia, amnesia 
for faces, or amnesia for movements. Nonspecific amnesia refers to amnesia for every type of information. 
Patients with nonspecific amnesia can present an inability to store new information, that is so-called antero-
grade amnesia, and to recall previously learned information, that is retrograde amnesia. 

Specific amnesias can be found in cortical lesions; in such cases amnesia for words, for places, and for move-
ments can be observed, depending on the particular location of the damage. Nonspecific amnesias are more 
frequently found in cases where the mesial structures of the temporal lobe, such as the hippocampus, are 
damaged. They are also found in cases of diencephalic pathology. Nonspecific amnesias, associated with 
mammillary bodies and thalamic damage, are also known as diencephalic or axial amnesias. Diencephalic 
amnesias can be associated with confabulation, or false memories, as it is found in the Korsakoff syndrome. 

There is a diversity of conditions associated with memory disturbances. This entry provides an overview of 
the principal conditions, including Korsakoff syndrome, hippocampal amnesia, amnesia associated with de-
mentia, transient global amnesia, amnesia in traumatic brain injury, and frontal lobe amnesia. 

Korsakoff Syndrome 

The Korsakoff syndrome is characterized by remote memory impairments associated with severe antero-
grade memory disturbances. The most prominent memory disturbance is the anterograde amnesia involving 
both verbal and nonverbal information. In these cases, patients fail to memorize new information; even with 
multiple repetitions, they are unable to learn new words, names, faces, movements, or facts, and they rapidly 
forget what happened shortly before. Retrograde amnesia is also observed, commonly extending back for 
years and even decades. Regardless of the nature of the information, memories from childhood and early 
adulthood are remembered much better than memories from the recent past. 

In addition, confabulations (production of distorted memories) may occur, particularly in the acute stage of 
the disorder. Two types of confabulation have been distinguished: provoked and spontaneous. The former is 
more frequently observed in Korsakoff syndrome. Spontaneous confabulation involves an unprovoked out-
pouring of unrealistic episodic autobiographical claims. These may represent a tendency for patients to fill in 
gaps in memory when faced with questions they cannot answer. However, confabulations are not specific to 
Korsakoff syndrome but are commonly seen in a variety of patients with lesions in the frontal lobes, basal 
forebrain, or both. 

It is usually accepted that declarative memory (i.e., factual and semantic knowledge) is significantly impaired, 
whereas procedural memory (i.e., how to do something, that is, motor learning) is preserved. Visuoperceptual 
learning (e.g., the recognition of incomplete pictures) may be preserved in Korsakoff syndrome patients. 

In addition, general intellectual abilities can be impaired, but there is a significant variability in the level of cog-
nitive functioning and many patients perform in the average range on standard intelligence tests. Changes 
in personality traits are also observed in Korsakoff syndrome. Patients usually lack insight, are unconcerned 
about current events, and are uninterested in their personal appearance. 

It has been established that Korsakoff syndrome is directly linked to a deficiency of thiamine (vitamin B1). It 
is most often related with chronic alcohol abuse, frequently associated with malnutrition. However, Korsakoff 
syndrome has also been described in the context of diverse disorders that cause malnutrition or malabsorp-
tion, including severe dysphagia, anorexia nervosa, persistent vomiting, and AIDS. Thanks to the general-
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ly improved standards of nutrition, Korsakoff syndrome of nonalcoholic origin is becoming more infrequent. 
Traumatic head injuries associated with bilateral lesions of the diencephalic structures may result in a memo-
ry disorder quite similar to the Korsakoff disease but frequently referred as Korsakowian syndrome or mental 
syndrome of Korsakoff. 

Vulnerability to Korsakoff syndrome is highly variable. Among alcoholics with extensive drinking histories and 
malnutrition, only a minority develop the syndrome. Moreover, a genetic predisposition to impaired thiamine 
metabolism has been postulated. Treatment with thiamine is critical; this treatment usually results in a marked 
improvement in the neurologic symptoms but only modest recovery of the memory defects. 

Some brain abnormalities can be found in these patients. Bilateral, symmetrically placed, punctate lesions 
in the area of the third ventricle, fourth ventricle, and aqueduct are characteristics of Korsakoff syndrome. 
Atrophy of the mammillary bodies, the mammillothalamic tract, and the anterior thalamus are considered re-
sponsible for the amnesia. 

Hippocampal Amnesia 

Bilateral lesions at the level of the hippocampus and the amygdala produce severe anterograde and a retro-
grade amnesia that could include the information acquired about 2–3 years before the lesion. Older memo-
ries, however, remain intact. Memory impairments are found in declarative memory for both episodic (experi-
ential) and semantic (language mediated) information. Immediate memory (e.g., repeating digits or words) is 
normal and patients can generally keep information in working memory; however, if their attention is directed 
to another topic, that information disappears. Nonetheless, intelligence test results are typically normal. No 
attention disturbances are found, and these patients are aware of the memory defect and attempt to develop 
strategies to compensate for the deficit. 

Unilateral injuries in the left hippocampus produce anterograde amnesia particularly in semantic memory, 
while lesions in the right hippocampus usually cause selectively impaired episodic memory. This type of am-
nesia could appear in patients with hypoxia (deficiency in the amount of oxygen reaching the tissues) or pa-
tients with epilepsy in the temporal lobe who have undergone surgery. It is also found in cases of herpes 
simplex encephalitis, which selectively affects the hippocampus. 

One of the most studied cases of hippocampal amnesia was one of a patient referred to as HM who had 
epilepsy since the age of 16. At the age of 27, HM underwent a bitemporal lobectomy. After the surgery, HM 
was incapable of registering new experiences (anterograde amnesia), even though he was able to recall ex-
periences before the surgery. Moreover, Brenda Miller, a researcher who studied his case very closely, had 
to reintroduce herself to him every session or else he would not recognize her. However, regardless of HM’s 
memory defects, HM had a completely normal intellectual capacity and was very conscious of his memo-
ry deficits and often apologized. Ultimately, this patient managed to accomplish many motor tasks, such as 
learning to follow a maze using feedback. The way he executed these tasks and the time it took for him to 
accomplish them improved tremendously from session to session. Nonetheless, he was incapable of recog-
nizing that task from the previous session, meaning each session felt like the first time he had accomplished 
the task. Therefore, HM had a preserved procedural (implicit) memory but an impaired declarative (explicit) 
memory. 

The hippocampus’ function is seen to be significantly related to structures of the limbic system, particularly 
the amygdala. Furthermore, the hippocampus and the amygdala are interconnected; the amygdala is directly 
linked to the dorsomedial nucleus of the thalamus, which plays an essential role in Korsakoff syndrome. More-
over, memory disturbances can be observed with bilateral injuries in the amygdala and the hippocampus. 
Injuries in the left hippocampus–amygdala cause the patient to be unable to remember simple sentences or 
stories or learn simple verbal tasks. On the other hand, right-sided lesions in the hippocampus/amygdala lead 
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to visual learning defects, causing difficulty in identifying geometric figures, faces, and, in general, nonverbal 
information. 

Traumatic Amnesia 

Traumatic head injuries are associated to some degree with amnesia. Furthermore, posttraumatic amnesia is 
regarded as the best source of information for monitoring the impact and course of traumatic brain injury. In 
moderate traumatic brain injuries, there is a loss of consciousness for more than 5 minutes but less than 6 
hours, while in severe traumatic brain injury the loss of consciousness lasts for 6 hours or more. In both types 
of brain trauma, there can exist a posttraumatic amnesia for more than 24 hours. 

Traumatic brain injuries usually result from frontotemporal contusions and coup–contrecoup contusions. 
Memory deficits are the consequence of bilateral injuries to the basolateral and median frontal cortex as well 
as the temporal lobes. A significant diffuse traumatic brain injury is generally associated with evident fron-
totemporal contusions that impair both frontal functions (e.g., executive functions) and temporal functions 
(e.g., learning and memory). Frontal injury may cause disinhibition, inappropriate behavior, irritability, and per-
sonality changes. 

Most traumatic brain injuries are closed (nonpenetrating) and result from motor vehicle accidents, falls, or 
fights. Nonpenetrating traumatic brain injuries are due to the linear or rotational acceleration of the head. 
Further brain injuries result from edema, hematomas, obstructive hydrocephalus, traumatic vascular injuries, 
subarachnoid hemorrhage, and systemic fat emboli. In general, the more severe the traumatic brain injury is, 
the greater the structural brain damage. 

Traumatic head injuries may result in diverse cognitive disturbances, sometimes conforming to dementia. 
Older adults who present a significant cognitive decline and early-onset dementia quite often have traumatic 
head injury history. Dementia is also observed after repeated blows to the head; as a result, a significant per-
centage of professional boxers develop a so-called dementia pugilistica. 

Evolution is variable. After the posttraumatic amnesia, there is a 6- to 12-month period of rapid recovery, after 
which improvement is slower. A healthy recovery depends on a diverse range of factors, including shorter du-
ration of posttraumatic amnesia. Some degree of amnesia, both anterograde and retrograde, represents one 
of the major long-term sequelae of traumatic head injury. 

Transient Global Amnesia 

The fundaments characteristic of transient global amnesia is an episode of acute onset of transient global 
anterograde amnesia, with variable degree retrograde memory impairment; this memory disturbance is not 
associated with any other significant neurologic signs or symptoms. The onset usually is abrupt, and antero-
grade memory is severely impaired. Information is rapidly forgotten, and the patient can keep repeating the 
very same question over and over again. Global anterograde amnesia affects verbal and nonverbal memo-
ry in a similar way. The duration of retrograde amnesia varies from hours to years. Nonetheless, immediate 
memory (e.g., repeating digits) and procedural memory (e.g., driving) are preserved. Moreover, the patient’s 
attention remains normal but can sometimes preset with anxiety. Nonetheless, general information and the 
ability to perform complex tasks, such as reading, writing, and solving arithmetical problems, are usually un-
affected. Even personality traits and executive functions, such as abstract thinking and problem solving, are 
preserved; language also remains unimpaired. Resolution is gradual, usually occurring within 2–12 hours. 
During recovery, distant memories appear before more recent ones. 
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There are some potentially precipitating identifiable factors in about 50% of the events, such as intense emo-
tion, sexual intercourse, pain, Valsalva-like activities, and extreme temperatures such as taking a hot bath or 
swimming in very cold water. 

In an extensive study in France at the Caen University Hospital, Quinette and colleagues analyzed 1,495 cas-
es, including those reported in the literature and their own cases, and concluded: (1) differences in gender 
ratio are observed when comparing different reports; risk factors may be different in men and women; (2) the 
vast majority of attacks occur between the ages of 50 and 80 years; (3) although recurrences have been re-
ported, in most patients, transient global amnesia occurs only once; (4) the only factor significantly associated 
with an increased risk of transient global amnesia, particularly in younger patients, is migraine; (5) psycho-
logical and emotional instability history is frequently found in transient global amnesia patients; these patients 
may be particularly sensitive to psychological stress; (6) in addition, precipitating events (observed in more 
than 50% of the cases) include emotional stress, physical effort, water contact (temperature change), and 
sexual intercourse; (7) associated symptoms (more than 70% of the cases) include headache, nausea, and 
dizziness; (8) more frequently (more than 50% of the cases) the episode begins in the morning; duration is 
usually 1–9 hours; and (9) a hierarchical cluster analysis revealed different subgroups of patients; in women, 
episodes are mainly associated with an emotional precipitating event and certain personality traits, whereas 
in men, they are usually more frequently associated with physical precipitating events. In younger patients, a 
history of migraine represents an important risk factor. 

Ultimately, the etiology of transient global amnesia is controversial. Different potential causes have been sug-
gested including a transient ischemic attack, migraine, epilepsy, vein thrombosis, and some toxic and meta-
bolic disturbances. 

Amnesia in Dementia 

The diagnosis of dementia requires a significant memory defect, plus other defects in cognition. Hence, am-
nesia is the cardinal element in dementia diagnosis. Alzheimer’s disease, the most frequent type of demen-
tia, usually begins with a progressive loss of memory, particularly episodic memory (i.e., memory for events). 
When advancing, the disease becomes an extended amnesia, so anterograde as retrograde. Here, the pa-
tient only recalls events that have occurred several years prior. In addition, language defects can be observed 
due to verbal memory defects. 

In cases of general cognitive deterioration, most of the patient’s memory capability is altered, including a de-
crease in immediate memory, as well as short-term and long-term memory defects. Patients with Alzheimer’s 
disease are less capable of memory storage when compared to the average-aged adult. 

In the second most frequent type of dementia, vascular dementia, the memory pattern varies correlating to 
the specific areas of brain infarcts. Frequently, there occur specific forms of amnesia that affect only one type 
of information. For instance, left temporal infarcts are associated with verbal memory defects, whereas right 
temporal infarcts are associated with spatial amnesia and amnesia for faces, where patients are incapable of 
recognizing places and faces, but no impairments in verbal abilities are observed. 

In other dementia cases, in which the cerebral impairment is more prominent in subcortical structures (so-
called frontal–subcortical dementias or simply subcortical dementias), the memory defect is observed par-
ticularly in retrieving or recovering information rather than storing it. Patients tend to store new information 
adequately, but they present with obvious difficulties when retrieving it; the normal access to memory traces 
already stored seems to be impaired. This defect has been described in patients with Parkinson’s disease, 
Huntington’s disease, and Wilson’s disease. 
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Frontal Amnesia 

Frontal lobe damage may result in memory disturbances associated with other cognitive defects, such as at-
tention impairments. A pure amnesic syndrome is not frequent in cases of frontal lobe lesions. In addition to 
the amnesic syndrome, the patient usually presents attentional defects that do not allow adequate information 
storage. However, an overt amnesia is usually found in cases of bilateral frontal lesions; rupture of aneurysms 
of the anterior communicating artery is associated with nonspecific amnesia and frequently confabulation; in 
the acute phase, these patients are confused, experiencing a complete anosognosia (i.e., refusal to acknowl-
edge) regarding the amnesic deficit. In addition to amnesia, behavioral changes characterized by disinhibition 
and behavioral inadequacy are observed. 

Patients with frontal tumors also have difficulty storing recent memories. Some patients with frontal injuries 
could present amnesias similar to those found in Korsakoff syndrome. This could be the result of an interrupt-
ed connection between the frontal lobes and the structures of the limbic temporal lobe. 

Some authors claim that these defects in memory in frontal lesion cases should not be considered true am-
nesia (primary amnesia) but instead would be considered secondary defects resulting from impairments in 
planning and regulating mental activity. As a result of their lack of programming and controlling a mnesic ac-
tivity, that is, defects of metamemory, patients are unable to retain new information adequately; nonetheless, 
they are able to retain a general idea of a sentence or story. In this sense, a true amnesia does not exist but 
rather defects in memory strategies or metamemory. 

It has been suggested that the main defect in patients with frontal injuries is the incapacity to adequately use 
previously acquired information. There exists a defect in storing memories, which would frequently be asso-
ciated with confabulation. Patients are incapable of creating strategies to retrieve or recover the information. 
This lack of ability results from the inability to create a stable intention to remember or recall information. 
Usually, memory difficulties observed in frontal injured patients are primarily found in complex and lengthy 
memory tests. 

In addition, these patients have difficulties in mentally manipulating information, often characterized as work-
ing-memory defect. Due to their difficulties in planning, they become forgetful of their intentions (prospective 
memory). By the same token, due to the loss of behavioral temporality, there is a defect in the ability to recall 
the correct sequence of events, as well as the temporal context of events; these difficulties ultimately result in 
the so-called sequential or temporal amnesia. Normally, memory traces contain a specific temporal and spa-
tial location. We usually know when, how, and where we acquire a memory trace; in other words, we know its 
source. Patients with frontal lobe pathology can present an overt source amnesia. 

Final Thoughts 

Patients with frontal lesions have a complex memory defect that could include a nonspecific amnesia, fre-
quently observed with frontal basal lesions. Metamemory disorders, which refer to the inability to develop 
strategies and control of memory, are frequently found. In addition, there exist impairments in working memory 
due to difficulties in internally manipulating the information. Moreover, intentions are often forgotten, resulting 
in a prospective memory defect. Finally, there is a loss in the ability to locate the temporal and spatial traces 
of memory, resulting in temporal and source amnesia. 

See also Cognitive Impairment; Cognitive Processes and Operations; Memory; Neurogenic Communication 
Disorders 

Alfredo Ardila 
http://dx.doi.org/10.4135/9781483380810.n379 
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