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Jeremy Brown, MB BS Transient global amnesia is an unusual syndrome involving a 
transient memory loss and inability to form new memories, with- 
out affecting other cognitive functions. Although the patient often 
lacks insight into the problem, the syndrome is very frightening 
for family members, who frequently present to the ED. The eval- 
uation of the syndrome is the subject of some controversy. This 
review presents current understanding about the causes of tran- 
sient global amnesia and an approach to the ED evaluation of the 
syndrome. 

[Brown J: ED evaluation of transient global amnesia. Ann Ernerg 
Med October 1997;30:522-526.] 

INTRODUCTION 
Transient global amnesia (TGA) is a well-described but 
unusual clinical syndrome involving the self-limited, sud- 
den loss of memory of recent events and transient inability 
to retain new information. ~ It has an annual incidence of 
3.4 to 5.2 per 100,000 each year, increasing to 23.5 per 
100,000 in people 50 years and older. 2,3 Although more 
than 1,000 case reports have been published, ~ wide differ- 
ences of opinion still remain as to the appropriate evalua- 
tion and work up of patients who present with TGA. This 
problem is further compounded by the lack of universally 
accepted diagnostic criteria or sound epidemiologic studies, 
and the inclusion of patients in studies of TGA in whom 
the true diagnosis is unclear. ~ Because the syndrome is 
unusual, many physicians have never encountered it, and 
even when TGA is the diagnosis the ED evaluation of the 
patient is controversial, with some advocating intensive 
laboratory and radiologic testing 4,6 and others supporting 
a more conservative approach. >3 In an attempt to help for- 
mulate a rational approach to this problem, I present here 
a review of the literature and a suggested outline of the emer- 
gency evaluation of patients with TGA. 

The syndrome of TGA was first described by Bender in 
1956, r but the term was first coined by Fisher and Adams 
and thoroughly described in their seminal paper published 
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in 1964. s The syndrome consists of the abrupt onset of a 
temporary, severe anterograde amnesia (the inability to form 
new memories), usually accompanied by repetitive ques- 
tioning, in the absence of any focal neurologic features. 9 
Behavior is otherwise normal; the patient remains alert and 
cognition is not impaired, but he or she is often disoriented 
to time and place. 4,9 The vast majority of attacks last between 
1 and 8 hours, with a mean duration of 4.2 hours. 9 After 
the attack the patient's the ability to form new memories 
gradually returns, although he or she remains amnestic to 
events that took place during the episode. 

CRITERIA FOR DIAGNOSING TGA 

Unfortunately, the term "transient global ischemia" has been 
applied to several different clinical situations featuring un- 
usually profound memory loss. Some authors of case reports 
and studies have included patients with unwitnessed attacks, 
focal neurologic findings, or traumatic head injury, whereas 
others have excluded such cases. 5 Most investigators now 
use criteria proposed by Caplan 1° and Hodges and Warlow. 3 

The following criteria from these authors' work should 
be used in the ED evaluation of TGA: An attack must be 
witnessed by an observer who can provide additional infor- 
mation. Anterograde amnesia must be present. Clouding of 
consciousness or loss of personal identity has not occurred 
(ie, patients know their names). Cognitive impairment is 
limited to amnesia (ie, no apraxia or aphasia). The patient 
can have had no recent history of head trauma, and no his- 
tory of seizures in the preceding 2 years. There are no focal 
neurologic signs, and no epileptic features. 

Another criterion for TGA is resolution of the attack with- 
in 24 hours, but the emergency physician will not find this 
characteristic useful in evaluating an acute episode. 

THE CLINICAL SYNDROME 

Most cases of TGA occur in people aged 50 years and older. 11 
In approximately one third of cases TGA is precipitated by 
an emotional experience, intense pain or cold, or strenuous 
physical activity.ll Well-described precipitating factors in- 
clude sexual intercourse, swimming in cold water, and emo- 
tionally taxing episodes such as being robbed, hearing bad 
news, or experiencing painful medical procedures. 2,5,~ 

Patients may feel "something is wrong," but in many cases 
there is a profound lack of insight and the patient may have 
had to be coaxed by a worried observer into coming to the 
ED.4 All attacks are characterized by a triad of acute impair- 
ment of memory, namdy the inability to form new memories 
of anything occurring during the episode; a temporary long- 

ranging retrograde amnesia, with more recently acquired 
memories more at risk; and a relatively short permanent ret- 
rograde amnesia, of up to 8 hours, of the most recent mem- 
ories.4,11 This short retrograde amnesia gradually shrinks 
until it remains only for the period between the onset of the 
attack and full recovery. 12 Subjects are disoriented to time 
and place, and 60% to 90% exhibit repetitive questioning, 
which may last throughout the attack 5,1°,11 Although they 
are described as confused by nonmedical personnel, patients 
do not exhibit the features of a true confusiona] state. They 
are attentive, can follow complex commands, and do not 
confabulate. <5,8 Detailed neuropsychologic examination of 
patients during an attack of TGA shows that personality, 
complex cognition, problem-solving, semantic knowledge, 
language, and visuospatial function remain intact. 9 Patients 
can learn a list of words and retain them when they are able 
to rehearse but rapidly forget when distracted. Most patients 
can copy a complex drawing but are unable to recall it prop- 
erly. 9 Although distant memories tend to be preserved, 
semantic memory (long-term memory responsible for the 
storage and integrity of knowledge about the world, includ- 
ing the meaning of words and objects)13 and "metamemory" 
(the awareness of what one should know) are usually pre- 
served. <9,14 The cause or causes of TGA remain unclear. 
Some suggest it is a variant of epilepsy 8,n but there is no 
good evidence of this. 9 Others have suggested a cerebro- 
vascular origin, ~,15 migrain@ 6 or a functional ablation in 
the hippocampus caused by glutamate release in response 
to painful or emotional experiences. ~r 

DIFFERENTIAL DIAGNOSIS 

One of the most remarkable clinical features of TGA is the 
unusual purity of the way in which it presents. It is a unique 
phenomenon, and when diagnostic criteria are properly ap- 
plied, it will become apparent that no other clinical or patho- 
logical entity mimics TGA. It is for this reason that a true 
differential diagnosis is difficult to describe. A differential 
diagnosis is "a list of alternative explanations for a given 
sign, symptom, or laboratory test, arranged in descending 
order of probability ''m If properly understood, no entity can 
cause the syndrome of pure TGA. However, several common 
disorders may be misdiagnosed as TGA. 

Acute confusional state is the disorder most commonly 
misdiagnosed as TGA. 4 Toxin-induced memory loss from 
alcohol or benzodiazepines is usually evident from a good 
history, and toxic ingestions causing memory loss are usu- 
ally accompanied by other clinical stigmata. 19 Careful neu- 
rologic examination will usually show these patients to be 
inattentive and unable to sustain a coherent stream of 
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thought. Patients with TGA are able to maintain a coherent 
stream of thought, although disorientation to time may be 
present in both states. Attention is often reduced in acute 
confusional states, so that the ability to perform serial sevens 
or spell %vorld" backward is impaired. 2° These abilities are 
not normally affected in TGA. Unlike TGA vicitms, patients 
in an acute confusional state are often able to learn new data 
if sufficient time for encoding is allowed. "~ 

Transient complex partial seizures may present in the 
postictal state, with a clinical syndrome not unlike that of 
TGA. TGA should only be diagnosed if a witness has ob- 
served the patient. In this way the likelihood of having missed 
other expressions of a complex partial seizure are markedly 
reduced. Transient amnesia is known to occur as a rare 
manifestation of temporal lobe epilepsy, but such epileptic 
amnesia can usually be distinguished form TGA by the 
presence of different clinical features, including absence of 
repetitive questioning and a perplexed anxious state, the 
occurrence of amnestic episodes on waking or first thing 
in the morning, the brief duration of some of the episodes 
of memory dysfunction, and evidence of seizures on occa- 
sions other than those of transient memory loss. 21 The diag- 
nosis should be made with extreme caution, if at all, in a 
patient with a known history of epilepsy. 

Psychogenic amnesia usually occurs in a young popula- 
tion in the presence of a known psychiatric stressor. It is 
accompanied by personality changes, as well as memory 
loss for personal identification, and there is no anterograde 
amnesia or amnestic gap during the episode. "~ 

ED E V A L U A T I O N  

The syndrome of pure TGA is so specific when correctly 
applied that the diagnosis may safely be made on the basis 
of physical findings alone. There has been much debate in 
the literature about the extent to which patients with TGA 
should be evaluated in the emergency setting. Sandson and 
Price 4 recently recommended an evaluation including but 
not limited to a toxicology screen, magnetic resonance imag- 
ing of the brain, electroencephalography, Holter monitor- 
ing, echocardiography (including a bubble study), and 
"vascular workup that is probably best done with MR angi- 
ography of both the posterior and anterior circulations." 
Very little evidence supports such an aggressive work up, 
on an emergency or elective basis. Indeed, the syndrome is 
benign and, once recognized in its true form, requires little 
further testing (Table). 

Alcohol and a wide variety of toxins have been docu- 
mented to produce a spectrum of changes in mental status 
ranging from subtle changes to coma. In a case-control study 
of 114 patients, no evidence of acute or chronic alcoholism 
was noted as a causative agent. 5 Because alcohol and the 
agents detected in routine toxicology screens produce a toxi- 
drome that is usually recognizable and distinct from TGA, 
there seems to be no role for the routine use of these tests. 

Metabolic and electrolyte abnormalities may often pre- 
sent with a change in mental status but do not cause the 
purity of symptoms seen in true TGA. In a careful case- 
control study of 18 patients with TGA, no abnormalities of 
serum glucose, electrolytes, liver chemistries, or coagulation 

Table. 
Emergency laboratory and radiolo~c testing for suspected TGA. 

Possible Cause of Overall 
Clinical Test Change in Mental Status Logic for Use Recommendation 
Alcohol level determination Well described No evidence of causative relationship s 

Toxicology screen 

Hemoglobin/hematocrit, 
electrolytes, liver-function tests 

Cerebrospinal fluid 

Head CT 

EEG 

Well described 

Anexia, metabolic abnormalities 

Infection 

Space-occupying lesions, bleeding 

Atypical epileptic activity 

Needed to exclude toxic causes; 
recommended by some 4 

No abnormalities revealed in 
case-control studies e 

No abnormalities in 15 of 15 
case-control patients 6 

No evidence of abnormalities in 
case-control studies using strict 

definitions s 

No abnormalities in case-control study; 6 
some evidence for mild temporal lobe 
abnormalities 24 

Not useful; alcohol intoxication or 
withdrawal usually apparent and 
does not cause symptoms of TGA 

No evidence for any toxin producing 
pure TGA 

Not helpful in the absence of other 
clinical abnormalities 

Not helpful in the absence of other 
clinical abnormaIities 

Some case reports of space-occupying 
lesions found in those with recurrent 
T6A or secondary focal findings ;22,23 
overall, not recommended for first 
episode 

May be useful in atypically brief or 
recurrent TGA to rule out epilepsy; 4 
overall, not useful 
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times were seen, and no blood dyscrasias were identified. 6 
Overall these tests are not useful in the emergency setting 
unless there are other clinical indications for them. 

A sample of cerebrospinal fluid is always required in sus- 
pected central nervous system (CNS) infections unless intra- 
cranial pressure is increased. CNS infections do not present 
with the specific symptoms seen in pure TGA. In 15 cases 
of pure TGA in which CSF was obtained during the episode, 
no abnormalities were detected. 6 A lumbar puncture is not 
recommended unless a CNS infection is suspected. 

Intracranial space-occupying lesions and bleeding may 
cause acute changes in mental status. In one case-control 
series, 13 patients underwent computed tomography (CT) 
of the head, 10 within 48 hours of the attack and the other 3 
within 3 weeks. Twelve of the scans were contrast enhanced. 
Five of the 13 scans were interpreted as abnormal; one 
showed a small thalamic lacuna and another a small poste- 
rior thalamic hemorrhagic infarct. A third patient showed 
old encephalomalacia involving the posterior temporal lobe, 
and another patient had changes consistent with prior tem- 
poral and cerebellar infarction. The fifth patient showed 
marked temporal and occipital atrophy without focal ab- 
normalities. 6 Although CT abnormalities were identified 
more frequently in TGA patients than in controls, this study 
showed no significant difference. In a larger study by Hodges 
and Warlow, 5 95 patients with TGA underwent noncontrast 
CT of the head an average of 40 days after the attack. There 
were no cases of cerebral tumor; 12% had small lacunar 
lesions, none of which involved the known memory struc- 
tures of the medial thalamus and temporal lobe. Compared 
with the non-TGA group, the proportion of cases with small 
deep white-matter lesions or atrophy was not significantly 
different than that in the TGA group, leading the authors 
of this large study to recommend that routine head CT not 
be undertaken after a single attack of true TGA. 

Space-occupying lesions have been found in patients 
presenting with TGA. In one case, TGA was reported to be 
the result of a left temporal hemorrhage, but in the descrip- 
tion the patient was reported to have a broad-based gait and 
an abnormal Romberg test result. 22 These focal deficits mean 
that a true case of TGA was not reported. In another report, 23 
aphasia and a right hemiparesis developed 3 months after 
the initial transient amnesia, and CT done at that time 
showed a large mass lesion in the right hemisphere. The 
authors of this report concluded that in patients with TGA 
a careful examination should be made to exclude a tumor. 
This is a sound recommendation, but in the absence of a 
causative relationship between intracranial tumors and TGA, 
and against the background of well-performed case-control 
studies, this search should be based on clinical examination 

rather than on early CT scanning. In the absence of focal 
neurologic deficits, CT is not indicated. 

Electroencephalography is not routinely performed in 
the ED, but it is included here because patients or their 
families may request such a test. One study of EEG findings 
in TGA patients comprised 10 cases, only one of which 
involving a patient studied during an attack. 24 The other 
nine were undertaken i to 10 days after the ictus. The EEG 
was normal m 6 of the 10 patients, and of the other four two 
had mild temporal-lobe abnormalities, one had bitemporal 
delta-wave activity with rare sharp waves, and another had 
occipital theta activity However, it is not possible from this 
study to be sure whether the changes occurred after or be- 
fore the amnestic attacks, although resolution of temporal 
spike loci in one TGA patient has been reported, 25 indicat- 
ing that in that patient, at least, the EEG changes were prob- 
ably caused by the same process underlying TGA. Eighteen 
patients in a case-control study underwent EEG, and abnor- 
malities were detected in only four (right temporal sharp 
spikes, left asymmetrical alpha depression, and intermittent 
rhythmic slowing in two patients). 6 EEG remains a research 
tool in the study of TGA and should only be undertaken in 
cases of atypically brief or recurrent TGA to rule out epilepsy. 

If a patient presents with all of the features of TGA out- 
lined earlier, there is little evidence that any of these tests 
is indicated or helpful in obtaining a diagnosis, even if the 
attack is still active. Although the transient nature of the 
amnesia is one of its defining features, patients with TGA 
demonstrate all the other features (eg, lack of neurologic 
locality and clear mentation), so that the emergency physi- 
cian can make the diagnosis and reassure the patient and 
family that the attack will end within 24 hours. Close follow- 
up should be made in cases in which the attack has not yet 
ended, but ongoing TGA is no more a matter for concern 
than resolved TGA. In any case of doubt about the diagno- 
sis, early neurologic consultation should be sought, and on 
discharge all patients with TGA should have neurologic 
follow-up. 

OUTCOME OF TGA 

Given the alarming features of TGA, it is useful to under- 
stand the natural history of the attacks. Patients with TGA 
have a mortality from vascular death approximately nine 
times less than that for their non-TGA counterparts. 5 Rates 
of later development of epilepsy are no greater in TGA 
patients than in controls, but in the subgroup of patients 
presenting with more than one attack of TGA a significantly 
greater proportion of patients go on to experience epilepsy.5 
It therefore seems appropriate to give patients with recur- 
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rent attacks of TGA a more guarded prognosis in terms of 
the later development of epilepsy, and some have suggested 
cautioning this subgroup of TGA patients against driving for 
12 months. 5 The stroke morbidity of TGA patients does not 
differ from that of the general population, 1 and the risk of 
a recurrent attack within 5 years is 3% to 20%. ~,5 

SUMMARY 

Despite its initial appearance and alarming presentation, a 
careful review of the literature shows that TGA is a benign 
syndrome with a low risk of subsequent neurologic or vas- 
cular disease. Although some authors have suggested an 
extensive emergency work-up for these patients, <6 there is 
little evidence to substantiate these recommendations, and 
elaborate diagnostic procedures are not needed. 1,2,5 The 
emergency physician should remain aware that these recom- 
mendations do not apply to patients with TGA and focal 
neurologic manifestations, in whom an extensive emergency 
neurologic investigation remains the standard of care. 
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