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Abstract
Transient global amnesia (TGA) is a clinical syndrome charac-

terized by reversible anterograde amnesia, in which the patient is
alert, self-awareness appears intact and other neurological symp-
toms are absent. The diagnosis is based on the following criteria:
i) witnessed event; ii) acute onset of anterograde amnesia; iii) no
accompanying neurological symptoms; iv) no alteration of con-
sciousness; v) no epileptic features; vi) resolution within 24 hours;
vii) exclusion of other causes.

We conducted a cohort study at the Department of Emergency
Medicine on 119 patients with TGA diagnosis from 2010 to 2014,
with follow-up evaluation by telephone interview.

The objectives of our study were to evaluate the frequency of
subsequent episodes, to identify predisposing factors, and to inves-
tigate whether TGA is a possible predictor of neurological disease.

The frequency of comorbidity in our population was in line
with literature. We observed a recurrence rate of 9.5%, with a
prevalence for the male gender, while no other factor correlates
with TGA recurrence. TGA was not a predictor of further neuro-
logical diseases.

In conclusion, TGA is a benign pathology with a low probabil-
ity of relapse. Accordingly, management in Emergency
Department should be based on a correct initial clinical classifica-
tion for rapid discharge.

Introduction
Transient global amnesia (TGA) is a clinical syndrome charac-

terized by prominent reversible anterograde amnesia, with inabili-
ty to form new memories. During the attack, the patient is alert and
communicative, self-awareness appears to be intact, focal neuro-
logical and epileptic features are absent. Other cognitive functions
are spared and neurologic exam is otherwise normal.1-3 The inabil-
ity to form new memories is one of the main clinical features, since
patients are disoriented in time and often repetitively ask questions
about the date or their environment. Retrograde amnesia is com-
mon, but variable and it can extend back hours to days, weeks, and
rarely years.1,2

In the general population, the incidence of TGA has been esti-
mated as 5.2 to 10 per 100,000 per year, without significant differ-
ences according to gender. The majority of episodes occurs in indi-
viduals between the ages of 50 and 80 years, with a mean age of
onset between 60 and 62 years.1,4,5

Hypotheses on TGA’s pathogenesis include psychological dis-
turbances, personality traits,6 paradoxical embolism,7,8 hypoxic-
ischemic origin (associated with venous congestion in memory rel-
evant structures),9,10 epilepsy,11 migraine,2,12 Cortical Spreading
Depression,12 but its cause is still unknown.7 Quantitative imaging
studies in TGA have shown hypoperfusion or hypometabolism in
the temporal lobe, decreased activation in the temporal-limbic cir-
cuit during a scene encoding task with functional magnetic reso-
nance imaging and changes in the CA-1 neurons of the lateral hip-
pocampus with diffusion tensor imaging.13,14

Trigger events have been clearly associated with the attack
such as physical events (strenuous activity, sexual intercourse,
Valsalva maneuver, intense pain), emotional stress, postural
changes, medical procedures, high altitude, contact with water,
changes in body temperature.15,16

TGA’s diagnosis is still based on diagnostic criteria established
by Hodges and Warlow in 1990.1 Neuro-imaging studies are also
suggested. Diffusion-weighted Imaging, positron emission tomog-
raphy and single photon emission computed tomography (CT) are
preferable to computed tomography whose findings are usually
negative during the attack.

However, head CT is usually the only diagnostic test available
quickly in the Emergency Department (ED). In this context, inves-
tigations should also include laboratory tests to exclude intoxica-
tion, infection, and metabolic derangements. Patients with recur-
rent or brief episodes, or activity suggesting motor automatisms
should be evaluated with electroencephalogram (EEG) for possible
epilepsy. Despite this, an TGA episode has such specific character-
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istics that, when correctly framed, can be diagnosed only on clini-
cal parameters with a good level of certainty.17

Treatment is not required for TGA, and the prognosis is gener-
ally benign. Recurrence rates range from 8 to 18 percent with vari-
able follow-up. There is no increased risk of mortality, epilepsy, or
stroke following TGA as compared with age-matched control sub-
jects.2,18

In this study, we evaluated the prognosis in patients presenting
TGA clinical features in patients examined at the ED.

Objectives of the study were as follows: i) to verify the fre-
quency of subsequent episodes of TGA in the cohort of patients
examined; ii) to identify any predisposing factors for the occur-
rence of TGA; iii) to evaluate TGA as a possible predictor of neu-
rological disease.

Materials and Methods
A cohort study was conducted at the ED of the University

Hospital of Pisa on patients with TGA diagnosis (hospitalized, dis-
charged or under observation patients) in the period from January
1, 2010 to December 31st, 2014, subjected to subsequent follow-
up evaluation with a telephone interview.
Study population

A total of 119 patients were selected, 57 (47.90%) women and
62 men (52.10%), with a mean age of 64.02±9.06 years. Among
the 119 patients examined in the ED, 56 (47.05%) were not includ-
ed in the analysis: 44 (36.97%) no traced by telephone; 10 (8.40%)
with no availability to telephone interview; 2 (1.68%) deceased.
Survey tools

Survey tools included: clinical record of access to the emer-
gency room (Table 1), obtained through FirstAid® program
(Dedalus Heathcare System Group, Florence, Italy), in use at the
ED of the hospital of Pisa, telephone questionnaires, based on lit-
erature; diagnostic criteria of Hodges and Warlow.1

Telephone questionnaires
In agreement with ischemic-thromboembolic TGA pathogene-

sis,9,10 we evaluated, the presence of previous cardiovascular (CV)
events or main CV risk factors possibly associated with TGA in
our patient cohort.

Patients were asked whether the TGA episode was the first,
and, if it had not been, the number and the indicative date of the
other previous episodes were asked, the presence of head trauma
prior to TGA episode, current therapy, events precipitating the
episode, presence of associated symptoms.

The second part of the questionnaire concerns the follow-up
and in particular evaluated: i) additional episodes of TGA (annota-
tions on these episodes and the indicative date of them); ii) acute
cerebral events (ischemic or hemorrhagic stroke, transient
ischemic attack, cerebral hemorrhage, epileptic seizures); iii) diag-
nosis of neurodegenerative disease (Parkinson’s disease;
Amyotrophic Lateral Sclerosis, ALS; Multiple Sclerosis, MS;
Alzheimer’s disease or other forms of dementia); iv) presence of a
depressive state through the Geriatric Depression Scale (GDS)
Short Form (15 Items); v) post-TGA functional autonomy: evalua-
tion performed using the Basic Activities or Daily Living (BADL)
and Instrumental Activities of Daily Living (IADL) scales.
Hodges e Warlow criteria

Hodges e Warlow criteria are as follows:1 i) witnessed event;
ii) acute onset of anterograde amnesia with or without a mild ret-
rograde amnesia; iii) no accompanying neurologic signs or symp-
toms (aphasia, apraxia or loss of personal identity); iv) no alter-
ation of consciousness; v) no epileptic features; vi) resolution of
symptoms within 24 h; vii) other causes of amnesia excluded
(recent head trauma or active epilepsy).
Statistical analysis

Data are expressed as mean ± standard deviation for continu-
ous numeric variables and as a frequency for categorical cate-
gories.

In light of the limited sample size, in our analysis we used the
Fisher’s chi square test for comparisons between variables
expressed as frequencies. A significant difference was for P<0.05.

Results

Information on access to the Emergency Department
We enrolled 63 patients; 33 (52.31%) were males and 30

(47.69%) females. 
Mean age at the time the episode presentation was 64.55±8.66

(61.69±8.84 years for men and 67.7±7.39 years for women), being
the younger and older patients 46 and 82 years, respectively. The
most represented age group is between 65 and 75 years, with a
total of 31 cases (49.21%) (Table 2).

CV risk factors, previous cardiac and cerebrovascular events,
neurological disease and psychiatric disorder. Their prevalence is
reported in Table 3.

Previous episodes of TGA. From the analysis of the medical
records it was possible to identify patients who had one or more
previous episodes of TGA. They were 9 (14.29%), of which 5
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Table 1. Medical record of access to the emergency room.

Personal data                                                                                   Age, gender, date of access to ED, telephone number
Past medical history                                                                      Previous diseases, previous episodes of TGA, cardiovascular risk factors
Recent medical history                                                                 Dynamics of the event, trigger factors, witnesses, associated symptoms
Pharmacological anamnesis                                                        Anti-aggregating or anticoagulant therapy in progress
Instrumental diagnostics                                                              Head CT, Carotid and vertebral color flow guided duplex US, EEG
Neurological counseling                                                               Indication to perform instrumental examination or drug therapy
Discharge therapy                                                                          Antiplatelet, antiepileptic, psychiatric drugs
Outcome                                                                                          Home discharge, voluntary discharge, observation, hospitalization
ED, Emergency Department; TGA, transient global amnesia; CT, computed tomography; EEG, electroencephalogram.
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(55.55%) of females and 4 (44.45%) of males.
Pharmacological treatment. None of our 63 patients at the

time of the TGA were taking anticoagulant therapy and 15
(23.81%) patients were taking antiplatelet therapy.

Triggering factors. 32 out of the 63 patients (50.79%) mani-
fested the TGA in a rest condition (absence of triggers, both phys-
ical and emotional). Among the other 31 (49.21%) patients, 18
(28.57%) manifested the TGA following a particular emotional
stress, 4 (6.35%) following an intense physical effort, 4 (6.35%)
following sexual intercourse, 3 (4.76%) following a very hot
shower or bath, 3 (4.76%) following other triggering events and
only one patient (1.59%) developed the TGA following an invasive
medical procedure (angiographic procedure). None of our patients
reported, like possible trigger factor, driving a vehicle, a cold bath
or an intense physical pain. 

Head trauma in the 30 days prior to the event. Of the 63
patients interviewed, only 1 (1.59%) reported a head trauma in the
30 days prior to the TGA episode. 

Symptoms associated with the TGA episode. Of the 63 patients
enrolled, 49 (77.78%) did not show symptoms associated with the
TGA. Regarding the 14 patients who reported such symptoms, 8
(12.70%) cases reported headache, 3 (4.76%) nausea, 3 (4.76%)
vomiting, 3 (4.76%) patients reported other symptoms (buzzing,
vertigo).

Diagnostic tests. All 63 patients underwent neurological coun-
seling, which was normal except for memory lapses for the event
and, when still present, an anterograde amnesia. All of the patients
had a head CT scan, which demonstrated no acute lesions. Carotid
and vertebral color flow guided duplex US was performed in 22
patients (34.92%) with positive result for hemodynamic significant
lesions in 2 patients (3.17%).

Discharge therapy from the ED. 15 patients out of 63 (23.81%)
were on antiplatelet therapy and it was continued. In the 48
patients (76.19%) who were not on antiplatelet therapy, it was rec-
ommended in 26 of them (54.17%). Overall antiplatelet therapy
was recommended in 41 (65.08%) patients.

Level of urgency and outcome. A red code was assigned to 6
patients (9.52%), yellow code to 43 (68.25%) and green code to 14
(22.22%). Of the aforementioned patients, 37 (58.73%) were dis-
charged at home, 19 (30.16%) were subjected to observation, 7
(11.11%) were hospitalized.
Follow-up

The average duration of follow-up was 40.23±16.59 months
(from 13 to 68 months).

Subsequent episodes of TGA. 6 patients, all males, showed
subsequent episodes of TGA during the follow-up period (frequen-
cy of TGA recurrence 9.52%). The average age was 61±7.82 years.
The most represented age group was between 45 and 55 years
(50%). Five patients (83.34%) showed a single episode, and 1
patient (16.66%) showed 2. The average time elapsed between the
first episode and subsequent one was 26.16±18.43 months (range
11-61 months). We have analyzed the conditions that could predis-
pose to a second TGA episode (male sex, previous episodes of
TGA, history of migraine, CV risk factors including age, history of
atrial fibrillation (AF), psychiatric pathology and antiplatelet ther-
apy). No factor demonstrated a statistically significant correlation
(P>0.05) with a second episode, except for male sex (X2<0.05).
Subsequent acute neurological events and diagnosis of
neurodegenerative diseases

During follow-up, 2 patients (3.17%) developed one or more

of the acute neurological events. Both of these patients were
female. The average age is 69±0.7 years (range 68-70 years). One
patient (1.59%) subsequently had an epileptic seizure, the other
had several episodes of epileptic seizures and then an ischemic
stroke. The average time elapsed between these episodes and the
TGA episode was 39±12.73 months (range 30-48 months). None
of the patients developed transient ischemic attack, brain hemor-
rhages or other acute neurological events during follow-up. The
frequency of epileptic seizures in our sample of patients, during the
follow-up, is therefore 3.17%, while that of ischemic stroke of
1.59%. None of the 63 patients had a diagnosis of a degenerative
disease (Alzheimer’s disease or other forms of dementia,
Parkinson’s disease, ALS, MS) at baseline and during follow-up.

Evaluation of the presence of  depressive state through GDS-
15. All patients completed the questionnaire, answering the 15
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Table 2. Frequency of transient global amnesia by age group.

Age range (years)         Frequency (n./63)              Rate (%)

45-55                                                            10                                         15.87
55-65                                                            16                                         25.40
65-75                                                            31                                         49.21
75-85                                                             6                                           9.52

Table 3. Previous cardiovascular risk factors and events, neuro-
logical disease, psychiatric disorder in our population.

Pre-existing disease         Frequency (n./63)             Rate (%)
CV risk factors/events

Hypertension                                                 30                                        47.62
Dyslipidemia                                                  27                                        42.62
Smoking                                                          20                                        31.75
Family history of CV events                        14                                        22.22
Diabetes mellitus                                          4                                          6.35
CV events                                                         4                                          6.35
Atrial fibrillation                                             4                                          6.35
Neurological/psychiatric disease

Migraine                                                          12                                        19.05
Epilepsy                                                           0                                             0
Anxious syndrome                                         8                                          12.7
Depressive syndrome                                   6                                          9.52
Panic attacks                                                   2                                          3.23
Bipolar disorder                                             1                                          1.61
CV, cardiovascular.

Table 4. Frequency of transient global amnesia from 2010 to
2015.

Presentation year            Frequency (n./119)                Rate (%)

2010                                                                  19                                             15.97
2011                                                                  29                                             24.37
2012                                                                  22                                             18.48
2013                                                                  31                                             26.05
2014                                                                  18                                             15.13
Total                                                                119                                             100
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questions under consideration. The average of the total score was
2.67±2.78 (range 0-12); a normal score (0-4) was found in 54
patients (85.71), a mild depressive state (score 5-10) was recorded
in 8 patients (12.70%) and only 1 (1.59%) patient scored between
10 and 15, an indicator of a severe depressive state. Overall, a
depressive state was found in 9 patients (14.29%), 5 females (fre-
quency 12.12%) and 4 males (16.67%), respectively. The mean age
of the group of patients with depression was 64.89±5.89 years
(range 57-73 years), similar to that observed whereas in patients
without depressive state (64.50±9.10 years; range 46-82 years).

Evaluation of functional autonomy. All 63 patients completed
BADL and IADL scales. The average score for the BADL scale
was 5.71±0.55 (range 4-6 points). The average score for the IADL
scale was 7.53 points±0.72 (range 5-8 points). Only 2 (3.28%) out
of 63 patients were non-autonomous at the follow-up assessment.

Discussion
In our study, the incidence of the TGA is concordant with that

reported by Zeman and Hodges in 1997.19 On a population of
421,816 inhabitants (according to ISTAT data), Pisa area average
incidence of TGA is around 5.64 cases per 100,000 inhabitants per
year (Table 4). The mean age (64 years) was in line with that
reported in comparison studies.1,2,6,20

We have assessed both by clinical record analysis and tele-
phone interview, whether the diagnosis had been made according
to Hodges and Warlow criteria.1 Recent trauma and active epilepsy
were excluded, and no focal neurologic symptoms were reported in
98% of the patients. The attack had been witnessed in 95% of the
cases.

Regarding the prevalence of CV risk factors in our population,
we did not find a significantly difference compared to general pop-
ulation, in agreement with an Italian study conducted in 201221 and
other studies from literature.2,18,22-24 This confirms a similar preva-
lence of CV risk factor in TGA and not TGA patients.

Concerning co-morbidities, the prevalence of AF is higher than
that reported by Zorzon et al.,20 but is even lower than that reported
in the study by Pantoni et al.6 The prevalence of migraine, epilepsy
and psychiatric disorder are in line with the literature.1,2,6,20

The most reported triggering factors found in our study were
emotional stress, in line with what was reported by Quinette et al.2
Regarding the other factors taken into consideration, we found
results which are fairly in line with the literature, except for the fre-
quency of physical exercise as triggering event, since it was lower
in our sample (6%) as compared to that described in the previous
studies.2,6,15

During the follow-up, TGA episodes recurrence was 9.52% (6
patients, 100% of whom were male aged 55 to 65 years). Our
results are in line with the previous studies,6,20 in which the recur-
rence rate is on average 9%. It has to be noted that the higher recur-
rence rates have been obtained in studies in which probable cases
were also included. 

Among conditions that could predispose to a second TGA
episode (male sex, previous episodes of TGA, history of migraine,
CV risk factors, history of AF, psychiatric pathology and
antiplatelet therapy) only male sex was associated with TGA recur-
rence in our series. This result suggests that the male sex predis-
poses to the recurrence of TGA, despite the limited sample size
does not strongly support this conclusion. However, also analyzing
the history at ED’s admission, we observed a prevalence of males
(66%), as compared to females within the 9 patients with previous

TGA episodes. Age between 65 and 75 years is also not signifi-
cantly associated with TGA recurrence.

From the information obtained at follow-up, we observed that
14% of patients had a GDS-15 diagnostic score for depression, and
there were acute neurological events in 2 patients, while none
developed a neurodegenerative disease. Also, in this case the
results are in agreement with those of the literature.6,20,25

Most of our patients were autonomous from the functional
point of view according to IADL e BADL scales.

In summary, our results confirm that TGA is more represented
in the male sex; the disease is recurrent in about 10% of patients,
and this recurrence is greater in the male sex, TGA is not a predic-
tor of neurological disease.

Important observation emerged for the TGA clinical manage-
ment within the ED. Most of the patients were discharged home.
Approximately 30% of the patients were retained in observation
unit, as the symptoms were not yet resolved, and all of them were
discharged within 24 hours without evidence of clinical develop-
ment of the symptoms.

Among the 7 patients admitted for further evaluation according
the clinical history and co-morbidities, all of them were dis-
charged, asymptomatic and in the absence of other clinical mani-
festations.

The analysis of the 2 cases showing an acute neurological
event (epilepsy) in the following years, demonstrated that both
were female. In one of the cases the diagnosis of TGA did not com-
ply with all the diagnostic criteria (attack not witnessed) and in
both cases an EEG had not been performed following indication
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Figure 1. Transient global amnesia (TGA) diagnostic flow-chart
in the Emergency Department.
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related to TGA. It is therefore likely that the diagnosis of TGA in
these two cases could have been erroneously placed at first admis-
sions, since an episode of epilepsy was not excluded. These data
underline the importance of carrying out an EEG in order to per-
form a correct differential diagnosis in patients where Hodges and
Warlow’s criteria are not fully respected and therefore TGA diag-
nosis is not completely supported.

The strength of the present study is represented by the follow-
up for evaluating TGA recurrence. However, the study has some
limitations to be acknowledged. The main limitations are repre-
sented by the retrospective selection of patients, the relative low
sample size and the lack of control group. Furthermore, the per-
centage of dropouts from the study is considerably high (almost a
half of the study population) since patients are not traceable by
telephone or not provide consent to the telephone questionnaire
and 2 patients (2%) were not included in the follow-up evaluation
because they died. This may have influenced the results. In fact,
the causes of death of deceased patients have not been precisely
verified and patients who have refused to participate in the tele-
phone interview may also have developed significant health prob-
lems.

Conclusions
Our study confirms that TGA is a benign pathology with a low

probability of relapse. Its correct initial clinical classification, with
full respect of the Hodges and Warlow criteria, would allow the
patient to be rapidly resigned at the clinical resolution even in the
ED setting. 

A diagnostic procedure is suggested for a simpler and faster
management of patients with TGA in ED (Figure 1), on the basis
of the literature and the results of the study. It underlines the impor-
tance of a correct initial clinical classification (gender, age, Hodges
and Warlow). If one or more diagnostic criteria are not met, an
alternative diagnosis must be evaluated using second-level instru-
mental tests (head CT scan and EEG) and possibly a specialist neu-
rological evaluation. After being diagnosed with TGA, the patient
can be discharged with a certainty of diagnosis and reassured of the
benign nature of the disease, but with the recommendation to
return to ED if the disorder is repeated to perform an elective neu-
rological examination within 10 days.
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