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Transient global amnesia: clinical features
and prognostic factors suggesting recurrence

Amnesia global transitoria: caracteristicas clinicas y factores pronésticos sugestivos de
recurrencia

Lucas Alessandro’, Ismael L. Calandri’, Marcos Fernandez Suarez?, Maria L. Heredia?, Hernan Chaves?,
Ricardo F. Allegri’, Mauricio F. Farez*

ABSTRACT

The risk of recurrence of new amnesia events in patients having previously experienced transient global amnesia (TGA) ranges between
2.9-23.8%. Objective: Our objective was to search for recurrence predictors in TGA patients. Methods: Retrospective analysis to identify
recurrence predictors in a cohort of 203 TGA patients from a single center in Buenos Aires, Argentina, diagnosed between January 2011 and
March 2017.Clinical features and complementary studies (laboratory results, jugular vein Doppler ultrasound and brain MRI) were analyzed.
Comparison between patients with recurrent versus single episode TGA was performed, applying a multivariate logistic regression model.
Results: Mean age at presentation was 65 years (20-84); 52% were female. Median time elapsed between symptom onset and ER visit was
two hours, with the average episode duration lasting four hours. Mean follow-up was 22 months. Sixty-six percent of patients referred to
an identifiable trigger. Jugular reflux was present in 66% of patients; and 22% showed images with hippocampus restriction on diffusion-
weighted MRI. Eight percent of patients had TGA recurrence. Patients with recurrent TGA had a more frequent history of migraine than
patients without recurrence (37.5% vs. 14%; p = 0.03). None of the other clinical characteristics and complementary studies were predictors
of increased risk of recurrence. Conclusions: Patients with migraine may have a higher risk of recurrent TGA. None of the other clinical
characteristics evaluated allowed us to predict an increased risk of recurrence. Although the complementary studies allowed us to guide
the diagnosis, they did not appear to have a significant impact on the prediction of recurrence risk.
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RESUMEN

El riesgo de recurrencia de nuevos eventos de amnesia en pacientes que han experimentado previamente Amnesia Global Transitoria
(AGT) oscila entre el 2.9-23.8%. Objetivo: Nuestro objetivo fue buscar predictores de recurrencia en pacientes con AGT. Métodos: Analisis
retrospectivo de una cohorte de 203 pacientes con AGT de un Unico centro en Buenos Aires, Argentina, diagnosticados entre enero-2011y
marzo-2017. Se analizaron las caracteristicas clinicas y los estudios complementarios (laboratorio, Doppler de vena yugular y RM encéfalo).
Se compard el grupo de AGT recurrente versus episodio Unico, aplicando un modelo de regresién logistica multivariada. Resultados: la edad
promedio de presentacion fue de 65 anos (20-84); 52% mujeres. La mediana del tiempo transcurrido entre el inicio de los sintomas y la visita
a la sala de emergencia fue de 2 horas, con una duracion promedio del episodio de 4 horas. El seguimiento medio fue de 22 meses. 66% de los
pacientes tuvieron un desencadenante identificable. El reflujo yugular estuvo presente en el 66% de los pacientes y el 22% mostro imagenes
restrictivas en DWI a nivel hipocampal. 8% de los pacientes presentaron recurrencia. Los pacientes con AGT recurrente tuvieron un historial de
migrana mas frecuente (37.5% vs. 14%; p=0.03). Ninguna de las otras caracteristicas clinicas y estudios complementarios fueron predictores
de mayor riesgo de recurrencia. Conclusiones: los pacientes con migrana pueden tener un mayor riesgo de recurrencia de AGT. Ninguna de
las otras caracteristicas clinicas evaluadas nos permitié predecir un mayor riesgo de recurrencia. Aunque los estudios complementarios nos
permitieron orientar el diagnostico, no parecié tener un impacto significativo en la prediccion del riesgo de recurrencia.

Palabras-clave: Amnesia anterégrada; recurrencia; amnesia global transitoria.

Transient global amnesia (TGA) is a syndrome character-  to 23.5 per 100,000 in individuals above the age of 50°. Many
ized by sudden anterograde amnesia of less than 24 hours in  patients report Valsalva-associated maneuvers prior to TGA
duration, in the absence of other neurological symptoms. The  onset. Other trigger events identified were common every-
annual TGA incidence is 3.4-10.4 per 100,000" increasing day life activities, such as coughing or sexual intercourse.
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However, the general TGA recurrence rate remains low.
According to published case series, TGA recurs in up to 2.9-
23.8% of cases®®. To date, no information on potential factors
explaining TGA recurrence is available, mainly due to a lack
of understanding of TGA pathophysiology. More importantly,
previous large TGA case series were published prior to 1990,
at which time the diagnostic criteria described by Caplan’,
and later validated by Hodges and Warlow!, were not applied,
nor were patient brain MRIs available, and CT scans had
been performed in only a minority of the study individuals.

In this study, we describe the main clinical and demo-
graphic features of patients presenting with acute TGA, as
well as relevant laboratory and imaging findings, applying
current diagnostic criteria and using state-of-the-art neuro-
imaging technology. We also investigated potential predic-
tors of TGA recurrence.

METHODS

A retrospective single center cohort study was conducted
including patients presenting with TGA between January
2011 and March 2017. We identified 203 patients with TGA,
diagnosed by applying Caplans criteria’, validated by Hodges
and Warlow', who had been clinically evaluated within six
hours of symptom onset. Diagnosis was established when
the following criteria were met: 1) presence of anterograde
amnesia witnessed by an observer; 2) no clouding of con-
sciousness or loss of personal identity; 3) cognitive impair-
ment limited to amnesia; 4) no focal neurological or epileptic
signs; 5) no recent history of head trauma or seizures; 6) reso-
lution of symptoms within 24 hours; and 7) mild vegetative
symptoms (headache, nausea, dizziness), which may or may
not be present during the acute phase.

Exclusion criteria included: presence of other neurolog-
ical manifestations, past medical history of seizures, pres-
ence of brain tumor, and other major neurological or psychi-
atric diseases. During the acute event, clinical presentation,
patient demographics and complementary studies (labora-
tory results, jugular vein Doppler ultrasound, brain CT and
MRI, and electroencephalogram) were analyzed. The study
had been approved by the Institutional Ethics Committee.

Demographic data (age, sex) and previous relevant clin-
ical history (hypertension, dyslipidemia, current smoking,
diabetes mellitus, previous stroke, coronary heart disease,
atrial fibrillation, migraine and hypothyroidism) were col-
lected. In addition, the characteristics of the first episode of
amnesia (duration, season and time onset) were described.
The following triggers were included: sexual intercourse,
emotional stress, Valsalva maneuver, crying, coughing, defe-
cation, bending down, weight lifting, exercise, vomiting, cold
water immersion, hot bath, long trip and medication.

For jugular vein Doppler examination, a Xario SSA-660A
ultrasound system (Toshiba Medical Systems Corp, Otawara,
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Japan) was used. Every patient was examined at baseline
and after a Valsalva maneuver, provoked by blowing into a
mouthpiece attached to a manometer. Valvular insufficiency
was defined as reflux lasting more than 0.8 seconds.

Electroencephalography (EEG) exploration was con-
ducted using an ATI, Bioscience Stellate Harmonie, or a
Philips Respironics Sleepware G3, both with 32-channel
acquisition capacity. Electrodes were placed applying the
10-20 International System and signals acquired on mono-
polar montage and electronically reconverted to bipolar.
Acquisition time was fixed at two hours. An examiner with
a high proficiency in the field reviewed every EEG. The pres-
ence of either epileptiform activity or baseline rhythm disor-
ganization, were considered abnormal.

High resolution diffusion-weighted images (DWI) (b =
1000 s/mm? 3 mm slice thickness, 0 mm gap) were acquired
on 1.5T Philips Achieva (Best, The Netherlands), 1.5T GE
CVi, 1.5T GE Signa HDx, or 3T GE Signa HDxt (Milwaukee,
WI, USA) scanners using 8-channel head coils. In order to
increase MRI result specificity, only images obtained within
10 days of the TGA event were included in the analysis.

Recurrence of episodes were considered present when
detected during the follow-up at our center, evaluated using
the same methods described above. Moreover, we collected
information on the occurrence of stroke, myocardial infarc-
tion and epileptic seizures after the first event of TGA.

Variables with non-normal distribution were evalu-
ated using a nonparametric Mann-Whitney test; otherwise
t-tests were performed to evaluate differences between
groups. The Chi square or Fisher’s exact test was used for
categorical variables.

A cox proportional regression model was applied to
estimate hazard ratios and 95% confidence intervals using
months of follow-up after initial TGA diagnosis as the tim-
escale. A multivariate cox model was built in a forward
fashion including variables with p values < 0.2 in univariate
analysis. We used Stata, version 12.1 software (Statacorp,
USA), and 2-sided p values < 0.05 were considered statisti-
cally significant.

RESULTS

A total of 203 patients were included for analysis; 8% of
the patients had recurrent episodes. The mean age at presen-
tation was 65 years (20-84 years); 52% were female. Median
time to emergency room (ER) consult was two hours, with
episodes lasting four hours on average; maximum time to
recovery registered was 20 hours. All patients were followed
for more than one year (mean 22 months), with most events
occurring in the morning (46%). Patients with recurrent TGA
had a higher frequency of migraine (37.5% vs. 14%; p = 0.03).
There were no significant differences in other demographic or
clinical characteristics between the groups with and without



recurrence (Table 1). At follow-up, there were no differences Laboratory test results at time of the ER visit during acute
between the two groups in the occurrence of stroke, acute  episodes were available in 77% of cases. The most common
myocardial infarction and epileptic seizure. Sixty-six percent ~ abnormalities encountered included: neutrophilia (35%) and
of patients referred to a precipitating event for TGA; most  leukocytosis (14%), although no cases of infection or malig-
often a Valsalva maneuver (41%). No significant differences  nancy were reported. Rates of significant electrolyte imbal-

were found in precipitating events between groups (Table 2).  ance were extremely low (3%) (hypophosphatemia (n = 2),

Table 1. Selected baseline demographic and clinical characteristics of patients with nonrecurrent and recurrent transient global
amnesia (TGA).

Characteristics

All patients (n = 203) Nonrecurrent TGA (n = 187) Recurrent TGA (n = 16)  p-value®

Age; median (range) 65 (20-84) 65 (20-84) 65 (48-80) 0.7
Female; n (%) 105 (52) 97 (52) 8 (50) 0.9
Medical history, n (%)

Hypertension 103 (52) 93 (51) 10 (62.5) 0.5
Dyslipidemia 108 (54) 98 (54) 10 (62.5) 0.7
Current smoking 74(37) 68 (37) 6 (37.5) 0.8
Diabetes mellitus 13 (6) 13(7) 0(0) 0.6
Previous stroke 14.(7) 13(7) 1(6) 0.9
Coronary heart disease 16 (8) 15(8) 1(6) 1
Atrial fibrillation 8 (4) 8 (4) 0(0) 1
Migraine 31(16) 25(14) 6 (37.5) 0.03

Hypothyroidism 34(17) 31(17) 3(19) 0.7

Stroke after TGA; n (%) 3(2) 3(3) 0(0) 1

Acute myocardial infarction after TGA; n (%) 3(2) 3 (3) 0 (0) 1

Epileptic seizure after TGA; n (%) 0 0 0 -

Duration in hours; median (range) 4 (0-20) 4(0-20) 3(0-18) 0.08

Duration less than 1 hour; n (%) 21(10) 3(19) 18(10) 0.2

Season of onset; n (%)

Summer 50 (25) 45 (24) 5(31) 0.8
Autumn 46 (23) 43 (23) 3(19)

Winter 41(20) 39(21) 2(12.5)

Spring 66 (33) 60 (32) 6 (37.5)

Time of onset; n (%) 0.7
Morning 90 (46) 84 (47) 6 (40)

Noon 25(13) 23(13) 2(13)
Afternoon 56 (29) 50 (28) 6 (40)
Evening 23(29) 22(12) 1(7)

“Chi square or Fisher’s exact test (if cell value < b) were used for categorical variables. Age and duration in hours were evaluated using a nonparametric Mann-

Whitney test.

Table 2. Precipitating events for transient global amnesia (TGA).

Precipitating events All patients (n = 203)  Nonrecurrent TGA (n = 187) Recurrent TGA (n = 16) p-value®
Has one or more precipitating event, n (%) 129 (66) 118 (66) 11 (73) 0.5
Sexual intercourse, n (%) 22(11) 20(11) 2(12.5) 0.7
Emotional stress, n (%) 47 (23) 41(22) 6(37.5) 0.3
Valsalva maneuver, n (%) 84 (41) 71 (41) 6 (37.5) 0.9
Crying, n (%) 3(1) 3(2) 0(0) 1
Coughing, n (%) 6 (3) 5(3) 1(7) 0.4
Defecation, n (%) 15(7) 14 (7) 1(6) 1
Bending down, n (%) 2(1) 2(1) 0(0) 1
Weight lifting, n (%) 1(0.5) 1(1) 0(0) 1
Exercise, n (%) 15(7) 15(8) 0(0) 0.6
Vomiting, n (%) 4(2) 4(2) 0(0) 1
Cold water immersion, n (%) 2(1) 2(1) 0(0) 1
Hot bath, n (%) 22(11) 21(11) 1(6) 1
Long trip, n (%) 4(2) 4(2) 0(0) 1
Medication, n (%) 3(1) 2(1) 1(6) 0.2

* Chi square or Fisher’s exact test (if cell value < 5).
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hypokalemia (n = 1) and hypocalcemia (n = 1). Jugular reflux
was present in 66% of patients studied with Doppler (n = 123).
Neuroimaging of the brain was performed on 192 patients (146
MRI and 46 CT); 104 were studied using a 1.5T scanner and 43
in a 3T scanner. Twenty-two percent of the cohort displayed
diffusion restriction at the level of the hippocampi. Sixty-five
percent of MRIs were performed within 24 hours of the earli-
est symptoms. Complementary studies did not appear to con-
tribute to the prediction of risk of recurrence (Table 3).

We used a multivariable logistic regression model to
investigate whether demographic characteristics, clinical,
imaging or laboratory findings were predictors of TGA recur-
rence. None of the variables analyzed allowed us to predict
which patients had a higher risk of recurrence.

DISCUSSION

Demographic and clinical characteristics of the study
population were similar to those of other published series®”.
Patients with recurrent TGA had a more frequent history of
migraine than patients without recurrence (37.5% vs. 14%; p =
0.03). No significant differences were found in the other vari-
ables analyzed between the groups (Table 1). Most events reg-
istered occurred during the morning hours, making transient
epileptic amnesia a necessary differential diagnosis (more
than one-third of cases occur on waking and up to 70% of
patients have a crisis in this context)™. The number of patients
in which a specific trigger was recognized was 66%, in agree-
ment with previously-described series (44-90%)*"! (Table 2).

In contrast to certain reports of electrolyte imbalance
as a possible cause of TGA, we found no evidence of major
serological abnormalities, with the exception of a few cases

of hypokalemia' It is important to highlight the fact that
a large number of patients in this study (77%) were evalu-
ated during the early hours of the event (< 24 hours), fur-
ther supporting a lack of relationship between electrolyte
imbalance and TGA. The early patient workups showed fre-
quent neutrophilia. This finding has not been reported in
any clinical case series to date. One possible explanation
for this may be that this finding may represent a systemic
response to psychological stressors caused by the amnesia
episode'. On the other hand, evidence linking neutrophils
to ischemic brain processes has been described'***, which
may mean ischemia represents an indirect sign of mecha-
nisms underlying TGA. However, no laboratory finding pre-
dicted recurrence (Table 3).

It has been previously suggested that internal jugular valve
insufficiency contributes to TGA pathogenesis'®. For this
reason, patients with TGA are believed to be more prone to
developing retrograde venous flow (Figure 1), as it is observed
more often than in controls, or TIA patients'”'®. However, no
Doppler finding predicted TGA recurrence (Table 3).

Ischemic restrictive diffusion along the lateral hippocam-
pus (mainly CAl) can be observed in up to 85% of patients
using high-resolution MRI techniques (3T)"?. In addition
to image quality, the chances of finding ischemic lesions
on DWI will depend on other parameters, such as the time
elapsed between clinical symptom onset and MRI acquisi-
tion. Maximum detection levels were found within the first
48-72 hours™. In this series, only 22% showed typical hippo-
campal lesions (Figure 2). This low detection rate on DWI
may be explained in part because, in 65% of patients, MRIs
were acquired within 24 hours of symptom onset. Other
aspects to consider are: only a minority were evaluated in a
3T scanner and the b value used for DWI was 1000 s/mm?*

Table 3. Clinical, laboratory and imaging findings in patients with transient global amnesia (TGA).

Variable All patients (n = 203) Nonrecurrent TGA (n = 187)  Recurrent TGA (n = 16)  p-value”
Laboratory findings; n (%)
Hypoglycemia 0 0 0 =
Altered ionogram 4(3) 4(3) 0 1
Leukocytosis 21(14) 21(15) 0 0.21
Neutrophilia 52 (35) 48 (35) 4(317) 1
EEG; n (%)
Analyzed 118 (63) 106 (62) 12 (75) 0.4
Altered 1(0.5) 0(0) 1(6) 0.09
Jugular Vein Doppler; n (%)
Unilateral jugular reflux 48 (39) 45 (39) 3 (37.5) 1
Bilateral jugular reflux 33(27) 30(27) 3(37.5) 0.7
Right jugular reflux 72 (59) 67 (59) 5(62.5) 1
Left jugular reflux 48 (40) 44 (39) 4 (50) 0.7
MRI; n (%)
Right hippocampus DWI restriction 12 (6) 10 (5) 2(12.5) 0.2
Left hippocampus DWI restriction 14 (7) 12 (6) 2(12.5) 0.3
Bilateral hippocampus DWI restriction 5(2) 5(3) 0(0) 1

* Chi square or Fisher’s exact test (if cell value < 5)

EEG: electroencephalogram; DWI: Diffusion-weighted Magnetic Resonance Imaging; MRI: Magnetic resonance imaging.
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Figure 2. Diffusion-weighted imaging hyperintense lesions with apparent diffusion coefficient changes and T2 hyperintensity in
two representative patients with transient global amnesia (TGA).
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Figure 3. Patient with atrial myxoma with strategic stroke
manifested as transient global amnesia (TGA). Hippocampus
restriction on DWI within two hours of symptom onset (A), and
after 24 hours (B).

(higher b values of 2000-3000 s/mm? have been reported to
increase sensitivity)®. Despite the above-mentioned limita-
tions, a recent work describing a large series of patients eval-
uated at the Mayo Clinic, showed a low percentage of restric-
tive hippocampal images in DWI (4.26%), similar to what we
found in our population*. Although MRI was not useful for
predicting recurrence (Table 3), it should not be excluded as
a potentially useful study to predict recurrence. We found
only one report describing that reversible DWI abnormalities
are more frequent in patients with recurrent TGA. However,
this was a work that included only 27 patients, with a higher
percentage of recurrence (18%) and that in none of the cases
was the brain MRI performed during the first event of TGA™.
However, although the Caplan and Hodges criteria are based
solely on clinical parameters***565,
brain MRI (< 24 hours) can help rule out other differential
diagnoses, including strategic cerebrovascular accidents that
can simulate TGA (Figure 3).

The recurrence rate was 8% in this series. We believe

we believe that early

this percentage is highly specific as a result of the number
of patients evaluated with neuroimaging (93%), thus exclud-
ing patients with acute stroke in regions outside the hippo-
campus or structural lesions in memory-related areas (e.g.
tumors, vascular malformations). Aside from this series, few
articles have addressed the issue of TGA recurrence, with
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migraine may have a higher risk of recurrence. The comple-
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