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Introduction

Transient global amnesia (TGA) is defined as temporary but
thorough memory loss that includes difficulty forming mem-
ories and struggling to recall events. Although this condition
was observed earlier by researchers, it was officially named
in 1958 by Fisher and Adams, with more details provided in
their previous publication [1, 2].

In the general population, 10 out of every 100,000 indi-
viduals experience TGA annually, with the number rising to
32 cases per 100,000 for those aged 50 and above, predomi-
nantly affecting female patients [3].

The cause of TGA remains unexplained. Initially, it was
thought to be linked to seizures [4]. However, this theory has
not been substantiated by electroencephalographic work-up.
Recent theories propose that the condition may be related
to cerebral ischemia affecting specific areas of the brain,
hinting at a vascular mechanism behind the condition [5, 6].
Studies have shown that the risk of having a stroke after an
episode of amnesia does not seem to increase significantly
compared to the risk of having a stroke after a migraine,
epilepsy and transient ischemic attack, but some research
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suggests a slightly higher risk for stroke compared to the
general population [7-9].

The causes of TGA remain unclear, resulting in a lack of
objective diagnostic methods despite the German Society of
Neurology’s guidelines recommending magnetic resonance
imaging with axial and coronal angulation along the hip-
pocampus’s longitudinal axis when TGA is suspected [10].
However, data supporting this approach are still inconclu-
sive. MRI scans conducted hours after an episode have
revealed areas of damage hinting at a vascular mechanism
behind the condition. The clinical reference standard for
diagnosing TGA is diffusion-weighted magnetic resonance
imaging, which can detect small areas of restricted diffusion
in one or both hippocampi. However, studies have shown
that these characteristic findings are often not present in
most patients when imaged early; therefore, they do not con-
tribute to early diagnosis or decision-making. In the present
study, we aimed to analyze hippocampal lesions in TGA
patients, particularly during the hyperacute phase, using
biplanar MRI, thereby enhancing diagnostic accuracy and
management of this condition.

Methods

This study is a retrospective analysis conducted at a single-
center hospital. We analyzed routine data and MRI images
of all patients with a diagnosis of TGA who underwent MRI
in the period from January 2019 to March 2024. The diagno-
sis was made clinically. We assessed patients’ demograph-
ics, time from symptom onset to admission and time from
admission to MRI. MRI images were analyzed separately by
one radiologist and one neurologist, both blinded for clinical
data, for occurrence of diffusion-weighted imaging (DWI)
lesions in axial or coronal slices, and its location. Approval
for this study was obtained from the local institutional
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review board (Approval Number: AZ 220/21). The board
waived the need for informed consent.

MR imaging

Magnetic resonance imaging was performed on a (1.5 T)
MR system (Philips Ingenia: www.philips.de/healthcare/
product/HC781341/ingenia-15t-mr-system) in all patients.
A standard protocol was used in all patients, consisting of
axial (field of view 180X 231; matrix 64 X 72; slice thick-
ness 5 mm) and coronal DWI (field of view 97 x 109;
matrix 64 X 72; slice thickness 3 mm) sequences. The axial
sequences covered the whole brain whereas the coronal
sequences covered only the brainstem and the basal medial
sections of the hemispheres including the hippocampi.

Statistical analyses

All statistical analyses were conducted using Statistical
Product and Service Solutions (SPSS) statistics for Win-
dows (Release 29.0; SPSS, Chicago, IL, USA). Descrip-
tive statistics were employed to summarize data on demo-
graphic, clinical and radiologic characteristics. To assess
the normality of the distribution of continuous variables,
a Shapiro—Wilk test was conducted. Normally distributed
data are presented as mean (SD) and compared using two
sided t-tests, and non-normally distributed data are presented
as median (range) and compared using the Mann—Whitney
U-test and Wilcoxon signed-rank test, respectively. The sig-
nificance level was set at alpha=0.05, with a statistical trend
in cases of < 0.1. Categorical variables were analyzed using
the Chi-squared test and Fisher’s Exact Test, respectively.

Results

Overall, 63 patients were diagnosed with TGA between
January 2019 and March 2024. Five patients were excluded
due to the lack of MRI scans, and an additional 24 patients
were excluded because biplanar MRI scans were not avail-
able. Consequently, 34 patients with TGA were available for
further analyses (Fig. 1). Table 1 depicts the demographics
and clinical data.

In the study sample, 61.8% of patients were female. The
participants’ median age was 65.5 (SD 8.6) years, the median
time from symptom onset to admission was 3 h (IQR 2—4 h)
and the median time from onset of symptoms to MRI scan
was 34 h (IQR 18-44 h) (refer to Supplementary Table 1).
The median duration of symptoms was 10 h IQR 4-14 h).

Diffusion lesions were detected in 24 patients (70.6%).
Among them, lesions were found exclusively on the axial

DWTI in 2 cases (5.9%), exclusively on the coronal DWT in 3
cases (8.8%), and on the coronal and axial DWI in 19 cases
(55.9%) (Fig. 2). A Mann—Whitney U-Test was conducted to
determine whether there were differences in time from onset
symptoms to the MRI between the axial DWI lesions and
non-axial DWI lesions. The distributions differed between
the two groups, with a Kolmogorov—Smirnov p <0.001.
There was a statistically significant difference in time from
symptom onset to MRI between both groups, U= 81,000,
Z=-2,146, p=0.032.

Regarding the lesions’ location, 13 cases (38.2%) had
left-sided lesions, 6 cases (17.6%) had right-sided lesions,
and 5 cases (14.7%) had bilateral lesions (refer to Table 2).

Of the 10 cases without diffusion lesions, MRI was con-
ducted within 24 h of symptom onset in 8 cases. In 2 of the
3 cases in which the diffusion lesion was observed solely on
the coronary MRI, the MRI was performed within 24 h of
symptom onset. However, in the 2 cases with the diffusion
lesion only detectable on axial MRI, the MRI was performed
more than 48 h after symptom onset (refer to Supplementary
Table 2). The side of the lesion in MRI did not correlate with
the duration of symptoms, time to MRI, age or sex of the
patients (Spearman’s data not shown).

Discussion

In this retrospective study, we aimed to characterize the
diagnostic yield of biplanar MRI in patients with TGA. Our
findings revealed that the diagnostic yield of biplanar DWI
MRI was 70.6%. In comparison, patients who underwent
monoplanar MRI during the same period showed a diag-
nostic yield of only 61.8%, consistent with previous stud-
ies [10]. This suggests the potential significance of biplanar
MRI as an essential diagnostic tool for patients with TGA.

Contrary to the previously held belief that MRI changes
in TGA patients could only be detected at least 24 h after the
onset of symptoms, we found that in 2 of the 3 patients who
showed changes exclusively in the coronal MRI, the imag-
ing was performed within 24 h of symptom onset [11]. This
preliminary observation implies that biplanar MRI might
have the potential to detect lesions earlier than previously
thought. However, given the limited number of cases in our
study and the need for further investigation, cautious inter-
pretation is warranted.

Achieving a high level of diagnostic certainty through
MRI in patients with other differential diagnoses, such as
those with a psychiatric history, can help prevent further
stigmatization. Additionally, by avoiding unnecessary anti-
convulsive therapy in patients where seizure is a differential
diagnosis, our study may have some clinical impact.

It is important to note that previous studies only included
patients using monoplanar MRI, focusing on factors such as
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Table 1 The demographics and clinical data of hippocampal lesions, providing a more comprehensive
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S gelyears given the exploratory nature of our study and the limited
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e_m.a ¢ . ' ranted to validate these findings. We acknowledge that the
Clinical characteristics L e . . .
) ) sample size is a limitation, primarily due to the rarity of
Duration of Symptoms in hours® 10 (4-14) .. . .
) . o this disease and the limited geographic area served by our
Time until presentation in hours® 3(2-4) . . .. . .
} . ) hospital. Our study was intended as a preliminary investi-
Time from onset of symptoms until MRI in hours® 34 (18-44)

+Mean (SD)
*n (%), °median (IQR)

the strength of MRI machines (1.5-Tesla and 3-Tesla) and
slice thickness, without considering the addition of coronal
MRI (biplanar MRI) [10].

Our findings underscore the potential utility of bipla-
nar MRI in diagnosing TGA. By incorporating axial and
coronal imaging planes, we may enhance the detection

@ Springer

gation to identify potential trends and associations within a
specific cohort. Despite this, we believe the data obtained
provides valuable insights and highlights the need for
larger studies.

In conclusion, although our study provides initial insights
into the diagnostic potential of biplanar MRI in TGA, it is
essential to interpret these results with caution due to the
small number of cases and the exploratory nature of the
study. Nevertheless, our findings suggest that biplanar MRI
may offer promise as a valuable tool in the early and accu-
rate diagnosis of TGA, emphasizing the necessity of further
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Fig.2 Examples of hippocampal diffusion lesion identified on axial
diffusion-weighted imaging (DWI) and coronal DWI (a), hippocam-
pal diffusion lesion more easily identifiable on axial weighted imag-

Table 2 Diffusion lesions in DWI

Diffusion lesions (n=24)

Only present on Axial 2(5.9)
Only present on Coronal 3(8.8)
Axial 21(61.8)
Coronal 22 (64.7)
Axial and coronal 19 (55.9)
Only Right-sided lesions 6 (17.6)
Only Left-sided lesions 13 (38.2)
Bilateral lesions 5(14.7)

*n (%)

research to confirm and expand upon these preliminary
observations.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00415-024-12643-3.
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