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Abstract

Objective—To study the long-term risk of cerebrovascular events, seizures, and cognitive 

impairment in patients with transient global amnesia (TGA).

Patients and Methods—Data for all patients diagnosed with possible TGA in Olmsted County, 

Minnesota, between January 1, 1985, through December 31, 2010, were retrieved from the 

Rochester Epidemiology Project database. Transient global amnesia was defined clinically. End 

points were cerebrovascular event (stroke or transient ischemic attack), seizure, or cognitive 

impairment (mild cognitive impairment or dementia) during follow-up. End points were studied 

using Kaplan-Meier survival plots and log-rank test.

Results—A total of 221 patients with TGA were identified and 221 age- and sex-matched 

controls were included in the analysis. The mean duration of follow-up was 12 years in both 

groups (range, 0.07-29.93). Prevalence of vascular risk factors and history of seizures were similar 

between both groups. Previous migraine was more common in the TGA group (42 patients 

[19.1%] vs 12 patients [5.4%]; P<.001). There was no statistically significant difference between 

survival curves for the TGA group and the control group using time to any type of cerebrovascular 

event (log-rank P=.30), time to seizures event (log-rank P=.55), and time to cognitive impair event 

(log-rank P=.88) as end points. The TGA recurrence occurred in 5.4% of patients after a median 

interval of 4.21 years (interquartile range, 2.82-8.44). Modified Rankin scale and death rates at last 

follow-up were also similar between both groups.

Conclusion—Our findings indicate that having an episode of TGA does not increase the risk of 

subsequent cerebrovascular events, seizures, or cognitive impairment.

Transient global amnesia (TGA) is characterized by the sudden onset of anterograde 

amnesia, generally lasting up to 24 hours.1-4 It has an annual incidence of 3.4 to 10.4 per 

100,000 people.5-7
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The leading hypothesis on the pathogenesis of TGA is abnormal venous drainage of the 

temporal lobes caused by increased intrathoracic pressure resulting in jugular 

hypertension.8-11 Others include arterial ischemia,12 migraine-,5,13,14 and epilepsy-related.15

The recurrence rate of TGA has been estimated to be between 2.9% and 23.8%.13,16-19 

Available studies about the long-term outcome are few and limited in scope. Acquiring 

information is necessary to enhance clinical practice.

Available data suggest that TGA does not put patients at a higher risk of cerebrovascular 

events, myocardial infarction, or peripheral artery disease.13,16,19,20 Data on the risk of 

seizures after TGA are inconsistent. Studies that have suggested a higher risk of seizures 

concluded that at least some of the patients could have had a seizure mimicking TGA, as 

suggested by abnormal interictal electroencephalograms (EEGs).5,11

The long-term risk of cognitive decline has not been sufficiently evaluated. Complete 

recovery of cognitive function has been reported 5 days to 6 months after the episode.21-24 

Other investigators have found memory and visuoperceptual dysfunction.25-30 Long-term 

risk was assessed in one study with an average follow-up of 82.2 months, showing no 

difference in the incidence of dementia (2.9%) compared with general population.16

We conducted a population-based, matched cohort study on patients with TGA to establish 

the long-term risk of cerebrovascular events, seizures, and cognitive impairment.

Patients and Methods

A list of all patients with a potential diagnosis of TGA among residents of Olmsted County, 

Minnesota, occurring from January 1, 1985, through December 31, 2010, was obtained 

using the resources of the Rochester Epidemiology Project31 database. The list included 

patients diagnosed in both the outpatient and inpatient settings, including cases seen at Mayo 

Clinic, and those seen at other medical providers in Olmsted County. We reviewed electronic 

and paper medical records for all patients. TGA was defined clinically, and all cases were 

confirmed using previously proposed criteria.1,32,33 Cases in which an alternative diagnosis 

was suspected or could not be ruled out were excluded from the study. Fourteen patients 

were excluded because of a confirmed diagnosis of seizures or stroke. The other 75 patients 

were excluded for suspicion of alternative diagnosis, including the classical differential 

diagnosis of TGA such as transient ischemic attack [TIA], seizures, and transient epileptic 

amnesia, with the latter consisting of focal seizures with similar clinical features, shorter 

duration and higher recurrence, and sometimes accompanied by other manifestations such as 

oral automatisms. One age- and sex-matched control for each case was selected from the 

same database; controls were also matched for date of assessment.

Data collected in both cases and controls included demographic characteristics, relevant 

cerebrovascular risk factors, and conditions reported to be associated with TGA 

(hypertension, dyslipidemia, diabetes mellitus, smoking history, coronary artery disease, 

atrial fibrillation, peripheral vascular disease, alcohol abuse, personal or familial history of 

stroke, personal or familial history of migraine, personal or familial history of seizures or 

epilepsy).
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The primary end points for our analysis were cerebrovascular events (TIA or stroke), 

seizures, and cognitive impairment (diagnosis of mild cognitive impairment and dementia). 

The diagnosis of stroke or TIA was made on the basis of comprehensive data from the 

medical record, and using the definition on current guidelines.34,35 The presence of seizures 

was recorded according to the clinical diagnosis by the treating neurologist, sometimes aided 

by an abnormal ictal or interictal EEG. The presence of cognitive impairment was 

considered to be the first time the patient was given a clinical diagnosis of mild cognitive 

impairment or dementia by a neurologist.36,37 Secondary end points were death, functional 

outcome at last follow-up as assessed by the modified Rankin score (mRS)38, and TGA 

recurrence.

Approval from the Ethics Standards Committee was obtained to conduct this retrospective 

study.

Statistical Analyses

Descriptive summaries were reported as mean ± SD or median and interquartile range (IQR) 

as appropriate. Comparisons between cases and controls for continuous variables such as 

body mass index (calculated as the weight in kilograms divided by the height in meters 

squared) and duration of follow-up were done using Wilcoxon rank sum test. Categorical 

variables such as relevant medical history, family history, and smoking history were 

performed using Fisher exact test. To account for differential follow-up and censoring, 

events of interest at follow-up such as death, first cerebrovascular event, seizures, or 

diagnosis of cognitive impairment were analyzed using Kaplan-Meier survival curves. 

Comparisons of curves between the cases and controls were performed using the log-rank 

test. All tests were 2-sided, and P values of less than .05 were considered statistically 

significant. All analyses were performed using SAS 9.3.

Results

Two hundred twenty-one cases and the same number of matched controls were included in 

the study (Figure 1). Baseline data for cases and controls are presented in the Table.

Among the patients with TGA, 20 (9.0%) had experienced 1 or more previous episodes of 

TGA. Twelve (5.4%) patients had recurrences after the index episode; 10 had only 1 

recurrence and 2 had 4 recurrences each. The median interval to the first recurrence was 4.2 

years (IQR, 2.8-8.4 years). The resulting recurrence rate from the index event was 67 per 

100 person-years of follow-up (95% CI, 52.3-84.5).

The mean ± SD age at onset of TGA was 65.6±12.2 years (range, 0.07-29.93 years). A total 

of 111 (50.2%) patients were women. Data on TGA attack duration were available in 107 

patients. They lasted from 0.16 to 36 hours, with a mean ± SD of 5.5±5.6 hours.

Potential precipitating factors for the episode were identified in 62 (28.0%) patients; 53 

(24.0%) of them involved exercise, sexual intercourse, or a potential Valsalva-like maneuver 

such as coughing/choking or vomiting; 6 (2.7%) episodes occurred after exposure to heat 

while showering, and 3 (1.4%) after emotional stress.
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A total of 172 (77.8%) patients underwent a computed tomography scan of the head as part 

of their workup. None of them was suggestive of an alternative diagnosis. Magnetic 

resonance imaging was performed in 47 of the 221 (21.27%) patients included in the study. 

Only 2 (4.26%) of them showed the classically described punctate hyperintensity on 

diffusion weighted imaging in the hippocampal region. No other abnormalities were found 

on magnetic resonance imaging. The EEG was done in 72 (32.6%) patients, including 11 on 

the same day of the episode; the rest of the patients had the EEG within a median of 4 days 

(IQR, 2-13 days) after the TGA episode had resolved. Of 11 EEGs performed on the day of 

the episode, only 1 was abnormal, showing temporal lobe slowing. Among the other 61 

EEGs, 6 (9.8%) showed temporal slowing. No epileptiform discharges or seizures were 

noted.

The prevalence of cerebrovascular risk factors and conditions associated with TGA was 

compared between patients with TGA and controls (Table). No significant differences were 

found in the frequency of hypertension, dyslipidemia, history of coronary artery disease, 

atrial fibrillation, peripheral vascular disease, smoking history, or personal or familial history 

of stroke or seizures. Body mass index was not different between the 2 groups. Diabetes 

mellitus had a higher prevalence among controls (P=.033). History of migraine was the only 

baseline factor that was more frequent among TGA cases (42 [19.1%] vs 12 [5.4%]; P<.

001). However, family history of migraine was not different between the 2 groups.

The mean follow-up period in subjects with TGA was 12±7 years, with a median mRS of 0 

(IQR, 0-0; range, 0-6) at last follow-up. In controls, the length of follow-up was 12.3 ± 7 

years and median mRS at last follow-up was 0 (IQR, 0-0; range, 0-5). During follow-up, 

there were 142 deaths in the TGA group and 127 among controls (P=.34). Median time to 

death was similar between the TGA group and the control group (22.5 vs 17.1 years; log-

rank P=.34).

There were no statistically significant differences between survival curves for the TGA 

group and the control group using time to any type of cerebrovascular event (log-rank P=.

30), time to seizures event (log-rank P=.55), and time to cognitive impair event (log-rank P=.

88) as end points (Figure 2). No particular dementia etiology (degenerative or vascular) 

predominated in one group over the other. In the TGA group, there was also no evidence of 

an association between TGA recurrence and cognitive impairment (P=77), cerebrovascular 

event (P=71), or seizures (P=46). Median time to death was similar between the TGA group 

and the control group (21.7 vs 17.1; log-rank P=34).

Discussion

In this case cohort, population-based study, we examined the risk of cerebrovascular events, 

seizures, and cognitive impairment after a single episode or multiple episodes of TGA. Our 

results demonstrate that patients are not at a higher risk of having a cerebrovascular event, 

seizures, or developing cognitive impairment over the long-term after an episode of TGA. 

The population-based, casematched design and long length of follow-up of our study 

strongly support the validity of our results. Previous reports suggested that the incidence of 

cerebrovascular events after an episode of TGA does not differ from that in the general 
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population, though these previous studies typically had shorter follow-up and therefore 

could not be as conclusive.13,16,19,20 In addition, our results provide further argument 

against the hypothesis that arterial ischemia could be the pathophysiological mechanism of 

TGA, not only because of the lack of association with subsequent stroke/TIA but also 

because there were no differences in baseline cardiovascular risk factors between cases of 

patients with TGA and controls. Instead, the finding that exercise or a Valsalva maneuver 

was the most common precipitating factor suggests that venous hypertension might be 

responsible for the symptoms.8-11

Our study found that the risk of seizures after an episode of TGA is not increased and 

previous seizures are not a risk factor for TGA. These findings argue against an epileptic 

mechanism for TGA. Of note, focal seizures can present with manifestations resembling 

TGA. These patients diagnosed with transient amnesia associated with epilepsy have a 

different disease (ie, epilepsy) and were consequently not included in our cohort. Epilepsy 

initially masquerading as TGA may explain the cases of epilepsy diagnosed after an episode 

of TGA in previous smaller studies.5,19

Our study found that having 1 or more episodes of TGA does not impact the risk of 

developing subsequent cognitive impairment. This conclusion is reassuring and clinically 

important because previous studies evaluating the long-term risk of cognitive impairment in 

patients with TGA had produced variable results.21-30 However, only 1 of those studies had 

a relatively long follow-up (∼6 years).16 We did not find a higher incidence of cognitive 

impairment in the TGA group over a mean follow-up of 12 years, even among those patients 

with recurrent TGA. We cannot confirm nor refute whether preexisting structural 

abnormalities in the limbic system might precipitate an episode of TGA as has been 

previously postulated,39 but our results suggest that recurrent episodes of TGA would not 

represent a structural disruption in connectivity of memory pathways given that the long-

term incidence of cognitive impairment is not increased. This is also supported by previous 

imaging studies that have shown no evidence of structural brain injury after TGA.40

We found a rate of recurrence of 5.4% in our patients with TGA. This rate is lower than in 

most previous studies.13,16-20 This difference may be related to the strict criteria we used for 

the diagnosis of TGA (ie, careful exclusion of patients with possible alternative diagnoses).

The association between migraine and TGA has been previously reported5,13,14 and was 

confirmed in our analysis. This association between the 2 conditions and their occasional 

familial aggregation may suggest a possible genetic predisposition, which needs to be 

investigated in future research. It is difficult to rule out, however, that a higher prevalence of 

migraine could be consistently found among patients with TGA due to the bias introduced 

by treating clinicians specifically enquiring about it, knowing their proposed association.

The population-based design and length of follow-up longer than a decade make our study 

unique. Although the possibility of selection bias had been a consistent limitation in most 

previous literature on TGA, this bias is much less likely in our population-based cohort. 

Meanwhile, the length of follow-up in our study was markedly longer than in any previous 

study on TGA, thus supporting the reliability of our findings.
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We acknowledge that missing information is always a possibility with any retrospective data 

collection; yet, this is unlikely given the comprehensive nature of our medical records and 

the fact that we had full access to all the medical information from the 2 centers where our 

patients could have received local medical care. The workup of patients varied according to 

the preference of the treating physician, but we do not think that such variability 

compromises the validity of our main results.

Conclusion

We conclude that having 1 or more episodes of TGA does not increase the long-term risk of 

cerebrovascular events, seizures, or cognitive impairment, compared with general 

population. This is very valuable reassuring information for the counseling of patients with 

TGA and their families. The previously reported association between TGA and migraine 

was confirmed in our study. Further research is warranted to determine the origin of such 

association.
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Figure 1. 
Patient selection flowchart. OC = Olmsted County; REP = Rochester Epidemiology Project; 

TEA = transient epileptic amnesia; TIA = transient ischemic attack.
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Figure 2. 
Kaplan-Meyer plots for events of interest at follow-up. Plots for the time to occurrence of 

first vascular event (A), seizure (B), diagnosis of cognitive impairment (C), and death (D).
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Table

Baseline Characteristics of Patients With TGA Compared With Controlsa,b

Characteristic TGA Controls P

Number of subjects 221 221

Age (y), mean ± SD 65.6± 12.2 63.3±16.5 .10

Sex: Female 111 (50.2) 111 (50.2) 1.00

Hypertension 92 (41.6) 85 (38.4) .56

BMI, mean ± SD 28.5±4.5 29.9±5.9 .25

Dyslipidemia 59 (26.7) 57 (25.8) .91

Diabetes mellitus 10 (4.5) 23 (10.4) .03

Smoking history 39 (17.6) 40 (18.1) 1.00

CHD 11 (5.0) 19 (8.6) .19

PVD 0 (0.0) 3 (1.4) .25

Atrial fibrillation 10 (4.5) 5 (2.3) .30

Previous stroke 16 (7.2) 14 (6.3) .71

Alcohol abuse history 10 (4.5) 11 (5.0) 1.00

History of migraine 42 (19.10) 12 (5.4) <.001

Family history of migraine 5 (2.3) 1 (0.5) .22

History of seizures/epilepsy 4 (1.8) 4 (1.8) 1.00

a
BMI = body mass index; CHD = congestive heart disease; PVD = peripheral vascular disease; TGA=transient global amnesia.

b
Values represent n (%) unless indicated otherwise.
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