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Abstract 

Acute-onset amnesia is a dramatic neurological presentation that can cause 

considerable concern to both patient and clinician. The patient typically presents with 

an inability to not only retain new memories but also access previously acquired 

memories, suggesting disturbance of hippocampal function. Transient global 

amnesia (TGA) is most common cause of acute-onset amnesia and is characterized 

by a profound anterograde and retrograde amnesia that typically lasts for <24 hours. 

Whilst the presentation of TGA is strikingly stereotypical, it can be challenging to 

distinguish between TGA and other similar differential diagnoses (including posterior 

circulation strokes, transient epileptic amnesia, psychogenic amnesia, post-traumatic 

amnesia, and toxic/drug-related amnesia). In this article, we describe the general 

approach to the acutely amnesic patient; summarise the clinical and 

neuropsychological differences between the potential causes; and provide practical 

recommendations to aid diagnosis and management of acute amnesia. Regardless 

of cause and the dramatic presentation, the prognosis of non-ischaemic acute-onset 

amnesia is generally favourable.   
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Introduction 

Transient global amnesia (TGA) is one of the most dramatic, yet short-lived, 

neurological conditions: the patient presents with a dense, acute-onset amnesia, with 

no other neurological features, and a spontaneous return to normal cognition a few 

hours later. Routine investigations during the amnesic period rarely reveal clinically 

relevant abnormalities. Inevitably, neurologists are asked to review these patients 

either acutely or after the resolution of symptoms, so they require some awareness 

of acute-onset memory problems. This review will not consider acute amnesia 

associated with impairment of conscious level (e.g., encephalopathy), broader 

cognitive and behavioural dysfunction (e.g., delirium), or additional neurological 

features such as seizures (e.g., autoimmune or paraneoplastic encephalitis). Instead, 

here we focus only on TGA, its potential mimics, and the assessment that is practical 

for the neurologist in a ward liaison or an outpatient clinic setting. Particularly 

important differential diagnoses discussed within this review include posterior 

circulation strokes, transient epileptic amnesia (TEA), psychogenic amnesia, post-

traumatic amnesia, and toxic/drug-related amnesia.   

 

Principles to aid the assessment of the amnesic patient 

The neurologist will typically see the patient after the amnesic episode has 

resolved. Therefore, as with much in acute neurology, and especially when cognitive 

function is altered, a witness account of the episode is key to making an accurate 

diagnosis.  

In order to guide history-taking, it is worthwhile first to consider the 

neuropsychology of human memory. Whilst this has been widely discussed 

elsewhere (for example, see Ref.1), we highlight here a few guiding principles to aid 

the clinician in determining the likely anatomical basis for an amnestic presentation. 

 

1. Types of declarative memory 

There are many different forms of memory. The type of memory of which we 

are most conscious when going about our daily lives is termed declarative memory. 

Declarative memories are, broadly, those memories than can be ‘declared’ to others. 

This type of memory contrasts with various forms of ‘non-declarative memory’, 

including motor skills, priming, and conditioned ‘Pavlovian’ responses. Declarative 

memory can be subdivided into two major forms, or systems, that reflect the amount 

of re-experiential content they contain: episodic memory and semantic memory. 

Episodic memories – which in day-to-day life are often autobiographical in 

nature – are typically complex memories of temporally unfolding events, allowing us 
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to re-experience specific ‘episodes’ of our lived past (like remembering a wedding 

day).2 Whilst the neuroanatomical basis of episodic memory is controversial3-6 and to 

a degree diffuse,7-10 from a clinical perspective episodic memory loss should prompt 

the clinician to suspect pathology in or around the hippocampus.  The hippocampus 

sits atop a hierarchy of multimodal processing streams10 and is thought to create 

associations between distinct elements of a memory (e.g. people and objects) within 

a specific spatial context.2 Episodic autobiographical memories also contain first-

person emotional and thought content pertaining to these specific events.  

In contrast to episodic memories, semantic memories do not have re-

experiential content and do not rely upon the binding together of multiple features 

into a single episode. They are instead fact-like and reflect our knowledge of the 

world. Two forms of semantic memory exist, distinguished by their relation to the self: 

(1) public semantic memory (e.g., knowing that London is the capital of the United 

Kingdom); and, (2) personal semantic memory (such as knowing the names of the 

schools we attended growing up).  

These types of declarative memory are highly-interdependent11  and can be 

hard to fractionate without specific neuropsychological tools. The principal 

neuropsychological deficits in TGA tend to centre on episodic memory, whilst 

semantic memory remains largely intact. Several existing reviews discuss the 

classification of memory types and their neuroanatomical basis in the context of TGA 

(see Further Reading).  

 

2. The temporal period of amnesia 

It is also important to locate the period of time for which the patient is 

amnesic. If the memory loss predominantly reflects information acquired in the period 

before the onset of amnesia, this is termed retrograde amnesia. If the memory loss is 

primarily for events in the period after the onset of amnesia, this is called 

anterograde amnesia. Acute amnesia may affect both time periods, but one will 

usually predominate. TGA typically presents with a dense anterograde amnesia and 

a variable degree of retrograde amnesia (that can range from a few hours up to 

several years prior to the onset of the amnesic ictus).12 The retrograde amnesia 

tends to leave remote (>10 years) memories intact – or at least semanticised 

versions of them13 – and as the amnesia resolves memories tend to return roughly 

according to their age, with the oldest coming back first.1 Nevertheless, following 

recovery from TGA, patients usually report a persistent memory gap for the period of 

the ictus itself, findings consistent with the standard model of memory consolidation 
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in which autobiographical memories have a time-limited reliance on the hippocampus 

for expression3, 4, 12 (although see also 6, 14-16). 

 

3. Anatomical localisation 

The hippocampus and medial temporal lobes are critical for declarative 

memories. Episodic (typically autobiographical) memory recall requires the re-

association of several features into a single re-experienced event. The hippocampus 

and its subfields (Figure 1) are considered to provide the neuroarchitecture for this 

associative process to occur.17 Episodic recall depends on a well-defined neural 

circuit beginning in the entorhinal cortex (ERC), continuing, via the ‘trisynaptic circuit’ 

through the hippocampal subfields (dentate gyrus, DG; which is often collocated with 

cornu Ammonis, CA, 4), CA3, CA2, and CA1 (although direct ERC-CA1 projections 

also exist), then via the subiculum (and its subdivisions) back into the ERC.18  

Each subfield appears to have specific roles in episodic memory, although 

detailed discussion of these is beyond the scope of this article. Damage to DG19 and 

CA316, 20 has been shown to impair experimental episodic memories and 

autobiographical memories respectively. Importantly for TGA (see Neuroimaging 

below), lesions to CA1 – a critical output relay from the hippocampus – have been 

shown to cause episodic amnesia.21  

 Personal and public semantic memory depend upon cortical processes that 

are widely distributed in the brain, but specific representation of abstract information 

concerning entities and event knowledge seems to rely particularly on anterior and 

lateral temporal and inferior parietal cortex.22 Disruption to personal and public 

semantic memories should point the clinician to consider dysfunction in these 

regions.1, 22   

 

Transient global amnesia 

TGA is the most widely recognized acute amnesic syndrome23, 24 and was first 

described in the 1950s. The diagnostic criteria are shown in Box 1.25 The annual 

incidence of TGA is between 3.4 to 10.4 per 100,000 people.25-28 It typically occurs in 

the seventh decade of life and is rare in people under the age of 50.29 Patients 

present with an acute-onset episodic amnesia, which is both anterograde and 

retrograde.12, 23, 24 The dense amnesia typically lasts between four-six hours 

(although can be as short as 30-45 minutes)30, but may persist (by definition) up to 

24 hours.31 There is evidence that suggests that some TGA patients may have mild 

but persistent deficits beyond the amnesic period. This is discussed further in the 

Prognosis section.   
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One of the characteristic features of TGA is the tendency for patients to ask 

repetitive questions such as “Where am I?” or “What is happening?”, due to the 

dense anterograde memory deficit.32 Neuropsychological testing performed during 

acute TGA demonstrates deficits in both learning and retrieving verbal (e.g., story 

learning) and visual (e.g., the Rey-Osterreith complex figure) episodic memories.12, 33 

These deficits likely represent the inability of the hippocampus to integrate the 

multiple components of the test materials,34 alongside a failure to transfer information 

from working memory into long-term memory.32 Anterograde spatial memory has also 

been shown to be impaired in acute TGA.21 Deficits in retrograde autobiographical 

memory – typically ranging from the past few days to memories from the last decade 

– have also been reported during the acute amnesic state.12 Crucially, however, 

semantic memory, such as recollection of remotely acquired personal information 

(such as their address and date of birth) and public information (for historical events 

like the falling of the Berlin Wall), remains largely intact.35 

 

Precipitating events 

In up to 89% of cases, TGA may be precipitated by specific activities prior to 

the onset of amnesia.36 In order of descending frequency, these activities are: 

physical exertion (such as gardening or lifting heavy objects), emotional or 

psychological stressors (such as receiving difficult news or arguments), and sudden 

changes in temperature (such as cold immersion).29 Pain and sexual intercourse are 

also occasionally associated with TGA.1, 36 Some work suggests that, in men, TGA is 

more likely to be precipitated by physical exertion, whereas in women it is more likely 

to be triggered by emotional distress.36 Therefore, it is worth exploring the presence 

of these events especially if a witness was present during the onset of the amnesic 

period.  

 

Neuroimaging 

Clinical MRI of the brain performed acutely during TGA (where available) is 

usually normal. It is useful mainly for excluding strokes or possibly space-occupying 

lesions, conditions that rarely present with isolated acute amnesia (see Strategic 

Stroke below). Diffusion-weighted imaging (DWI) is most useful during the post-

amnesic phase, as TGA can be associated with punctate DWI changes within the 

hippocampus after the amnesic period has resolved. These lesions generally appear 

12-48 hours33 following symptom resolution and can then persist for up to six days.12 

The highest rate of lesion detection was found to occur two days after symptom-

onset.37  
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Parameters such as MRI slice thickness influence the detectability of DWI 

lesions in TGA, with 44.7% of patients showing punctate hippocampal diffusion 

restriction with 3mm slices, 27.1% with 5mm slices and 19.6% with 6mm slices.37 

DWI lesions are typically visualized in the CA1 region of the hippocampus.12, 33, 38 

Given the centrality of CA1 to information outflow from the hippocampus, it is no 

surprise that TGA presents with an acute amnesic syndrome.12 These lesions also 

appear to be of neuropsychological and pathophysiological significance, as the 

relative impairment in verbal versus visuospatial memory depends upon whether 

DWI lesions are observed in the left or right hemispheres respectively.33 It is not clear 

why these DWI lesions appear after a delay, but their presence does not confer any 

prognostic disadvantage for overall cognitive outcome.12, 39  

From a practical perspective, the appearance of lesions only after cognitive 

normalisation is to be expected. A normal MRI at the time of acute presentation 

should not dissuade the clinician from diagnosing TGA, nor should the presence of 

isolated intra-hippocampal DWI lesions after the resolution of symptoms dissuade 

the clinician from the diagnosis of TGA. Moreover, in a proportion of cases, the MRI 

never becomes abnormal.1 

 

Electroencephalography 

 Early reports of TGA found that some patients had evidence of 

electroencephalographic (EEG) changes after their acute illness.24 Whilst not 

considered an epileptic phenomenon, TGA has been reported to be accompanied by 

EEG abnormalities in about 10-15% of patients.36, 40, 41 The typical EEG changes 

include cortical slowing36, 40, 41 but occasionally also epileptiform discharges (such as 

spikes or sharp waves).42 Epileptiform discharges are not necessarily pathognomic of 

epilepsy and, in the absence of other clinical features of epilepsy, their presence 

should not provoke concern of an epileptic process.43  

 

Prognosis 

A large retrospective cohort study reported that, of 1044 patients, 901 had a 

single episode of TGA, with 143 having experienced recurrent TGA over an 18 year 

period.40 People with recurrent TGA tended to be younger at the time of first attack 

(58.8 years) than those with single episode of TGA (65.2 years). Migraine was 

reported in 20% of those with single episode of TGA and in 36.4% of those with 

recurrent episodes. Recurrence occurred in 5.4% of patients with a median interval 

of 4.21 years. Overall, this suggests that where the clinical diagnosis of TGA has 

been made, patients should be reassured that their risk of recurrence is low.  
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Whilst the acute episode of TGA typically lasts just a few hours, some studies 

have shown residual, subtle cognitive deficits, including in verbal and non-verbal 

memory.44 Follow-up cognitive studies have demonstrated that patients return to 

performance equivalent to age-matched controls12 typically within 30 days,45 and 

where cognitive impairment has been found to persist, it is likely that this this reflects 

pre-existing mood disorders prior to the onset of TGA, rather than any perturbation of 

memory by the TGA.46 Any progression of cognitive impairment should lead to 

reconsideration of the diagnosis, and recurrent TGA should prompt consideration of 

an alternative diagnosis for transient amnesia such as TEA.25 There also is no 

difference in mortality rates for TGA patients versus age-matched controls, nor any 

increased risk of dementia or other neurological diseases.47 

The presence of potentially ischaemic DWI lesions might provoke the clinician 

and/or patient to worry about the possibility of a subsequent stroke. Population 

cohort data corroborate that TGA is not a true hippocampal ischaemic process; TGA 

patients actually have lower rates of later ischaemic events (including transient 

ischaemic attacks) than age-matched controls.47-49 This is especially the case where 

cardiovascular risk factors have been treated.41 TGA also has no increased risk of 

stroke compared to either migraine or epilepsy.50 Patients (and clinicians) should be 

reassured that it is unlikely that TGA is a truly ischaemic process,29 and that TGA is a 

herald of future stroke.  

 

Associations and possible pathophysiological mechanisms  

In keeping with its association with migraine, during TGA patients may also 

report migrainous symptoms such as headache, nausea and vomiting, and 

vertigo/imbalance.25, 36 TGA is not only more likely to occur in those with a migraine 

history,51, 52 but migraineurs are more likely to develop TGA at a younger age 

(average 56.6 years) than those without migraine (average 61.4 years).52 Clinical 

assessment, therefore, should include a headache history. Other non-specific 

features have been reported during TGA such as somatic temperature changes, cold 

and/or paraesthetic extremities, emotional lability, chest pain, and sweating.36 

Personal and familial psychiatric histories should also be obtained as TGA patients 

have a higher co-existence of psychiatric disease – typically mood disorders – as 

well as a family history of psychiatric disease.53 

The pathophysiological processes underlying TGA, and its associated DWI 

lesions, remain unknown.12 The temporal resolution of the DWI lesions is similar to 

that of ischaemic lesions, prompting some authors to suggest that a vascular 

mechanism underlies TGA.54 The CA1 subfield lies within a region of the 
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hippocampus known as the Sommer sector, a region where the upper and lower 

hippocampal arteries anastomose (see below for Vascular supply to the 

hippocampus). The Sommer sector possesses high numbers of N-methyl-D-

aspartate (NMDA) receptors, so, in times of increased neuronal firing, may be 

susceptible to oxidative stress and/or excitotoxicity (reviewed in 12, 33, 55). CA1 is 

also a region that has diminished perfusion compared to other hippocampal 

subfields, which, again, hints towards a potential vascular/perfusion 

pathophysiological cause.12, 33, 55 There is some evidence that patients with TGA 

might have slow venous return via the jugular vein (see, for instance, 56). It is 

thought that slowed venous drainage creates a Valsalva manoeuvre that increases 

intracranial pressure and hence disrupts hippocampal function.56 No causal evidence 

has yet been provided to link venous hypertension and hippocampal dysfunction.  

There are also those that suggest that the emergence of amnesia in TGA 

results from cortical spreading depression (CSD).57 CSD is believed to disrupt 

neuronal homeostasis by increasing extracellular K+/glutamate and intracellular 

Ca2+/Na+/water thereby causing neuronal swelling to cause cellular 

unresponsiveness.57 Events associated with enhanced physiological or emotional 

stress result in stress-associated neurotransmitters enhancing glutamate release 

which, via mechanisms such as NMDA receptor activation, causes membrane 

hyperpolarization and disruption to the normal processes of neuronal repolarization.57 

These physiological perturbations are then believed to result in disrupted memory 

formation.57 

Despite the multiplicity of pathophysiological hints, the true mechanisms that 

underlie TGA remain unclear.  

 

Differential Diagnoses of Acute Amnesia 

Strategic stroke 

The most urgent differential diagnosis for acute amnesia is a strategic 

ischaemic stroke. How likely is it though that a patient with acute amnesia has had a 

stroke? 

 

Vascular supply of the hippocampus 

Arterial vascularization of the hippocampus (see Figure 2) principally arises 

from three arteries: (1) the anterior hippocampal artery; (2) the middle hippocampal 

artery; and, (3) the posterior hippocampal artery.58 The anterior and middle 

hippocampal arteries arise either from the trunk of the P2 region of the posterior 

cerebral artery or from its inferior temporal branches.58 The posterior hippocampal 
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artery usually arises from the splenial artery, another branch of the posterior cerebral 

artery.58  

In terms of CA subfields, CA2 is the most well-vascularized subfield, followed 

by CA3, with CA1 being the least well-vascularized.58 It is unclear whether it is this 

reduced vascular supply to the CA1/Sommer sector neurons results in their 

increased susceptibility to metabolic insults. Venous drainage occurs via superficial 

hippocampal vein and hippocampal veins that drain into the basal vein, which in turn 

join the vein of Galen.58  

 

Differentiating TGA from hippocampal ischaemia 

How might the neurologist practically distinguish between 

hippocampal/posterior cerebral artery ischaemia and TGA? The first step is to define 

the clinical syndrome. Ischaemia within the hippocampal artery territory (a rare 

presentation of stroke) appears to be associated with five different presentations: (1) 

anterior hippocampal infarcts, with changes in conscious level, visual hallucinations, 

and anterograde memory deficits; (2) posterior hippocampal infarcts with vertigo, 

confusion, anterograde memory deficits; (3) unilateral complete hippocampal infarcts 

with confusion, visual hallucinations, mood changes including depression, and 

impulsivity; (4) bilateral hippocampal infarcts (typically due to embolic disease) with a 

dense anterograde amnesia; and, (5) punctiform lesions associated with anterograde 

amnesia and dysphasia.31, 59  

A case series of 57 patients with hippocampal infarcts found that 70.2% of 

patients presented with concomitant visual field defects, 31.6% with weakness and 

sensory loss, and 28.1% with hemisensory loss.60 Only 19.3% of patients showed 

any memory deficit on neuropsychological testing, with none presenting with an 

isolated amnesic syndrome.60 Therefore, ischaemic lesions of the hippocampus 

generally co-occur with other neurological symptoms. Patients with hippocampal 

infarcts would also rarely recover to normal cognition in a matter of hours, so the 

continuing presence of amnesia outwith the typical range expected for TGA should 

prompt consideration of hippocampal infarct.  

The clinician should also be mindful of the epidemiological differences 

between TGA and hippocampal infarction. Patients with hippocampal infarcts tend to 

have evidence of cardiovascular risk factors, and possibly have sources of cardiac 

emboli (such as atrial fibrillation).31 Conversely, TGA patients have been found to 

have lower incidence of cardiovascular risk factors such as atrial fibrillation, diabetes 

mellitus, hypertension, and carotid stenosis than stroke patients.53  
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Despite these helpful pointers, it is nevertheless usually not possible to rule 

out using solely bedside evaluation the unlikely but important possibility of stroke in 

patients presenting with acute amnesia. Our recommendation is therefore that, 

where possible, all patients should have an MRI scan on presentation.  

Neuroradiologically, DWI lesions associated with strokes tend to show larger 

restricting lesions compared to TGA.31 Punctate ischaemic lesions also tend to be 

associated with dysphasia and vertigo, rather than pure amnesia.61 It has been 

described that 55% of patients with hippocampal ischaemia also had DWI evidence 

of ipsilateral thalamic-peduncular region lesions, and 70% also had occipital lobe 

lesions.31, 60 As mentioned above, the timing of DWI lesions is also important: lesions 

visible during the amnesic period should prompt the clinician to consider 

hippocampal ischaemia. The absence of DWI lesions during amnesia is more 

suggestive of TGA, since these lesions typically appear once the amnesia has 

resolved. 

 

Transient epileptic amnesia 

Transient epileptic amnesia (TEA) is another important differential diagnosis 

to consider for a patient presenting with acute-onset amnesia. After publication of the 

landmark TGA study by Hodges and Warlow,25 8/114 of the patients they reported 

went on to develop clearcut epileptic seizures. Distinguishing TGA from TEA is, once 

again, dependent on clinical presentation and history. TEA commonly presents upon 

waking – around 70% patients have at least one such attack – and lasts between 15-

60 minutes (so within the realm of the shortest duration of TGA).30, 62 During this 

period they often show anterograde episodic amnesia, occasionally with repetitive 

questioning, although afterwards TEA patients may recall features of their amnesic 

period, including the meta-awareness that they could not remember.63 This contrasts 

with the dense, persistent amnesic gap usually described by patients following 

recovery from TGA. In keeping with a temporal lobe focus, TEA patients or family 

may describe olfactory or gustatory hallucinations, orofacial automatisms, 

behavioural arrest, or hand stereotypies before, during or after the amnestic period.63 

When such a history exists, the diagnosis is usually clear and treatment can be 

started whilst awaiting investigations.63 TEA tends to occur in the seventh decade of 

life with a male preponderance.62, 63 

 Neuropsychology is difficult to obtain during an acute TEA event, given the 

brevity of the episodes, but interictally patients with TEA often have characteristic, 

persistent problems with memory including remote autobiographical amnesia,63, 64 

accelerated long-term forgetting,65 and topographical amnesia.66 MR volumetry has 
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demonstrated that TEA patients have evidence of subtle atrophy in the hippocampus, 

perirhinal cortex, and orbitofrontal cortex, which correlates with anterograde memory 

performance.67  

The interictal EEG demonstrates epileptiform abnormalities in approximately 

30-40% of TEA patients over the temporal or frontotemporal regions. Sleep 

deprivation may aid the emergence of these changes.68 

The acute amnestic attacks of TEA typically respond well to low doses of a 

single anticonvulsant, although the interictal memory deficits often persist despite 

treatment. However, there is no evidence of progression of these deficits over time or 

of an increased risk of dementia.62, 69 A summary of the differences between TGA 

and TEA are shown in Table 1.  

 

Psychogenic amnesia 

Psychogenic amnesia is another, rarer, cause of acute amnesia. According to 

Kopelman and colleagues,70 psychogenic amnesia can be subdivided into four 

different types including: (1) a fugue state, characterized by an abrupt loss of 

autobiographical memory (resolving within four weeks) alongside a loss of personal 

identity and/or wandering; (2) fugue-to-focal retrograde amnesia, a prolonged period 

of retrograde amnesia after an initial fugue state; (3) focal retrograde amnesia, a loss 

of retrograde autobiographical memory without wandering and usually last for more 

than four weeks that may be associated with loss of personal identity; and, (4) patchy 

memory, where patients have discrete memory loss – that may be associated with 

psychosocial stress – and typically without loss of personal identity.70 There is an 

association with severe psychological or physiological stress, though such triggers 

are not always evident.71 In some cases, a minor head injury (typically without loss of 

consciousness) may be a precipitating cause of psychogenic amnesia, especially in 

patients with a history of psychiatric illness.71 

 Psychogenic amnesia varies from patient-to-patient and so makes it difficult 

to describe a single, generalizable neuropsychological profile. Often, retrograde 

amnesia is predominant. Although extensive remote memory loss can be seen in 

other conditions, such as LGI1-limbic encephalitis and Korsakoff’s syndrome, 

patients with psychogenic amnesia usually demonstrate a preserved ability to 

acquire new memories.70, 71 This also contrasts with the dense anterograde amnesia 

seen in TGA.  

One of most helpful features of psychogenic amnesia is if the patient is 

unable to remember personal semantic information, such as their own name, 

address, date of birth.71 Patients may also be unable to recognize family members or 
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photographs of themselves.72 Typically, these forms of memory are intact in all but 

the most severe organic brain syndromes. Knowledge for public semantic information 

is often comparatively intact, although patients may show loss of such information if it 

pertains to a traumatic personal event.72  

 The diagnosis and management of psychogenic amnesia is complex and 

should involve expertise from neuropsychology and/or psychiatry. This will often 

include neuropsychometry to assess measures of ‘effort’ to exclude malingering  

(using tests such as the Test of Memory Malingering), alongside measure of 

autobiographical episodic memory, and personal and public semantic memory.72 

Psychogenic amnesia and malingering are not synonymous terms and should not be 

considered co-extensive or even overlapping conditions. Psychogenic amnesia is 

also associated with higher scores on measures of pre- and post-morbid 

depression70 and comprehensive assessment may include the use of tools such as 

the Structured Clinical Interview for Dissociative Disorders.72 

The prognosis of psychogenic amnesia is generally favourable, with fugue 

patients demonstrating improvements in both personal semantic memory and 

autobiographical memory (although it is noted that some residual autobiographical 

memory deficits may remain permanently).70 Patients with focal retrograde amnesia 

also show improvements but not as marked as patients with fugue.70 Therefore, 

whilst isolated patches of memory loss may remain, psychogenic amnesia appears 

to be associated with a near-normal restitution of memory performance the 

timeframe of which, again, varies from patient-to-patient but may last from days to 

even years. 

Whilst the pathophysiology of psychogenic amnesia is unclear, it is possible 

that it arises from psychologically-mediated changes in the functional connectivity 

between the prefrontal and temporal cortices.72 

   

Post-traumatic amnesia 

Traumatic brain injury is often followed by a period of post-traumatic amnesia 

(PTA), characterised by anterograde amnesia, retrograde amnesia (for episodic but 

also sometimes for semantic information) and impairment in additional cognitive 

domains, e.g. sustained attention.73 The history of head injury is usually sufficient to 

distinguish PTA from TGA (although mild head injury can trigger a ‘classical’ TGA 

presentation)74 and there are often other features such as headaches, anxiety, 

irritability, emotional lability, vertigo, phono-/photophobia, and fatigue.75 The duration 

of PTA correlates with the severity of the brain injury. PTA is associated with 

disrupted functional connectivity73 within the default mode network,76, 77 a collection of 



! 13 

cortical regions central to autobiographical memory that includes the hippocampus.78-

80 Specifically, there appears to be diminished functional connectivity between the 

parahippocampal gyrus and the posterior cingulate cortex, alongside diminished 

white matter integrity within the parahippocampal gyrus.73 These functional 

connectivity changes resolve as the PTA improves.73  

 PTA is a complex area of neurology in which the perturbation of hippocampal 

function is part of a wider pathological process. PTA requires its own specialised 

approach to patient assessment and treatment, and the interested reader is pointed 

to a recent review for more information.81  

 

Toxic/drug-related amnesia 

 A final important differential diagnosis to consider for acute amnesia is 

toxic/alcohol or drug-related encephalopathy. One of the hallmarks of TGA is the 

dense anterograde episodic amnesia alongside the preservation of other cognitive 

processes. The patient presenting with acute amnesia due to alcohol or other toxic 

encephalopathies will often present with other features of encephalopathy such as a 

fluctuating conscious level. Whilst not always the case, patients under the influence 

of various psychoactive substances may also present with other neuropsychiatric 

features such as distractibility, pressure of speech, delusional or paranoid ideas, or 

dysphasia. There may also be clinical signs of drug ingestion such as hyper- or 

hypotension, tachy- or bradycardia, and pupillary changes. It is worth exploring a 

previous history of alcohol excess alongside a psychiatric history. A drug history 

might reveal possible sources of overdose (such as antidepressants, neuroleptics, 

anxiolytics, or hypnotics). Finally, there may also be biochemical evidence of drug 

ingestion such as a positive toxicology screen, acid-base imbalance on arterial blood 

gas, or changes in sodium balance.  

 

Conclusion 

Acute-onset amnesia is a striking neurological presentation that often causes 

concern to both patients and clinicians. Whilst memory is a complex area of cognitive 

neuroscience and that the pathophysiology underlying acute memory impairment is 

poorly understood, the main clinical syndromes that cause acute memory loss are 

comparatively straightforward. Care should be taken to obtain a careful history and 

examination alongside a few, occasionally well-timed, investigations to define the 

clinical syndrome. Table 2 attempts to summarize the distinguishing features 

between each cause of acute amnesia. Finally, the prognosis of the non-ischaemic 
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causes of transient amnesia – and especially the most common, TGA – is generally 

favourable.  

 

Key points: 

• The history is critical to diagnosing any cause of acute amnesia – a witness 

history should always be sought. 

• Accurate diagnosis is assisted by an understanding of memory systems, 

including the distinction between episodic and semantic memory, and 

between anterograde and retrograde amnesia. 

• It is crucial to distinguish between the key syndromes of transient global 

amnesia and transient epileptic amnesia given their distinct treatment and 

prognosis. 

• A full neurological examination and MRI within 24-hours should be performed 

acutely to exclude persisting neurological deficits suggestive of stroke.  
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human hippocampus are critical for autobiographical memory, mental time 

travel, and autonoetic consciousness. Proceedings of the National Academy 

of Sciences. 2011; 108: 17562-7. doi: 10.1073/pnas.1110266108. 

• Quinette P, Guillery-Girard B, Jacques D, et al. What does transient global 

amnesia really mean? Review of the literature and thorough study of 142 

cases. Brain. 2006; 129:1640-58. doi: 10.1093/brain/awl105. 
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Figure 1. Localization and intrinsic connectivity of the medial temporal lobe 

complex within the human brain. A. Declarative memory is supported anatomically 

by the medial temporal lobe structures, particularly the hippocampus (HPC) seen 

here ex vivo. The cut away demonstrates the subfields of the hippocampus in 

relation to other medial temporal lobe cortices such as the entorhinal cortex (ERC), 

perirhinal cortex (PRC), and the parahippocampal complex (PHC). ERC fibres 

project primarily into the dentate gyrus (DG). The trisynaptic circuit then proceeds 

through the hippocampal subfields cornu Ammonis (CA) 3, CA2 (not labeled), CA1, 

and then back to the ERC via the subiculum (SUB). B. Native T2-weighted images 

(0.39x0.39x0.5mm3) coronal images of the hippocampus and subfields at 7.0-Tesla. 

C. The hippocampal subfields manually segmented in vivo at 7.0-Tesla.  
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Figure 2. Vascular supply to the hippocampus. A., artery; Ant., anterior; ACA, 

anterior communicating artery; ICA, internal carotid artery; MCA, middle cerebral 

artery; Med., medial; PCA, posterior cerebral artery; PCommA, posterior 

communicating artery; Post, posterior; Posterolat., posterolateral. 

 

Box 1. Diagnostic criteria for TGA – Hodges and Warlow25 

1. Attacks must be witnessed 

2. There must be anterograde amnesia during the attack (usually evidence with 

repetitive questioning) 

3. Cognitive impairment must be limited to amnesia 

4. No clouding of consciousness or loss of personal identity 

5. No focal neurological signs or symptoms 

6. No epileptic features 

7. Attacks must resolve within 24-hours 

8. No recent head injury or active epilepsy 
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Table 1. Distinguishing between transient global amnesia and transient epileptic amnesia 

 Transient global amnesia Transient epileptic amnesia 

Typical number of attacks Usually one, rarely two, in an 

entire lifetime 

Approximately 14-15 attacks per 

year 

Typical duration of attacks Four-six hours (range: 30 mins-24 

hours) 

Usually less than an hour 

Typical time of day of attacks Any time of day On waking 

Triggers Emotional or physical stress - 

Associated features Generally no memory for ictal 

period returns 

Possible migranous symptoms on 

direct questioning 

Other features of temporal lobe 

epilepsy: olfactory/gustatory 

hallucinations, orofacial 

automatisms, behavioural arrest, 

hand stereotypies 

Some memory of event may 

return 

May have retrograde episodic 

amnesia for memories outside of 

the acute attacks 
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Table 2. Distinguishing between cause of acute amnesia 

Diagnosis Declarative 

memory most 

affected 

Anterograde/retr

ograde period 

Typical 

patient 

age 

Other patient 

features 

Acute neuroimaging 

features 

Typical 

length of 

amnesia 

Precipitating 

events 

TGA Episodic 

(autobiographical) 

Anterograde 50-70 Migraine, 

psychiatric disease 

Nil acutely. Punctate 

lesions with 12-24 

hour delay 

Four-six 

hours 

Physical exertion, 

psychological stress, 

cold immersion 

Stroke Variable but 

typically episodic 

Anterograde and 

retrograde 

Variable Cardiovascular risk 

factors 

Atrial fibrillation 

Evidence of other 

neurological signs 

 

DWI lesions on acute 

imaging within the 

posterior circulation 

Variable. 

May be 

permanent 

Nil specific 

TEA Episodic 

(autobiographical) 

Typically 

anterograde but 

some patchy 

retrograde on 

formal testing 

60 

(range: 

26-77) 

Features of 

temporal lobe 

epilepsy 

Nil acute. Occasional 

hippocampal sclerosis 

~30 

minutes 

Changes in 

medication 

Psychogenic 

amnesia 

Episodic 

(autobiographical) 

Personal 

Retrograde – 

variable extent 

Variable History of 

psychiatric illness 

Occasionally pre-

Normal Variable 

depending 

on 

Psychological or 

physical trauma 
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semantic 

information 

morbid stressors treatment 

PTA Primarily episodic 

memory 

Predominantly 

retrograde 

amnesia for the 

event with some 

anterograde loss 

Variable -  Acute MRI: 

Subarachnoid/extradu

ral/intraparenchymal/i

ntraventricular 

haemorrhage, 

swelling, diffuse 

axonal injury, cerebral 

haemorrhagic 

contusion; 

hydrocephalus, 

herniation 

 

Chronic MRI: 

encephalomalacia/glio

sis, CSF hygromas 

Variable 

depending 

on the 

extent of 

injury 

Significant head 

injury 

Abbreviations: TEA: transient epileptic amnesia; TGA: transient global amnesia; PTA: post-traumatic amnesia 
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