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Higher Lesion Detection by 3.0T MRI in Patient

with Transient Global Amnesia
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Purpose: Transient global amnesia (TGA) patients were retrospectively reviewed to determine the usefulness of high-field
strength MRI in detecting probable ischemic lesions in TGA. Materials and Methods: We investigated the lesion detection
rate in patients with TGA using 1.5T and 3.0T MRI. Acute probable ischemic lesions were defined as regions of high-signal
intensity in diffusion weighted image with corresponding low-signal intensity in apparent diffusion coefficient map.
Results: 3.0T MRI showed 11 out of 32 patients with probable ischemic lesions in the hippocampus with mean lesion size
of 2.8 £ 0.6 mm, whereas 1.5T MRI detected no lesion in any of 11 patients. There were no significant differences in clinical
characteristics between the groups of 1.5 and 3.0T MRI. Conclusion: High-field strength MRI has a higher detection rate of
probable ischemic lesions than low-field strength MRI in patients with TGA.
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INTRODUCTION

Transient global amnesia (TGA) is a well known disease that is characterized by a sudden
onset of anterograde and retrograde amnesia which persist for less than 24 hours without
clouding of consciousness.' Several potential etiologic factors have been suggested for
TGA, including ischemia, seizure, migraine, venous congestion and psychogenic
problems.”*

Although some studies could not find any abnormal lesions with brain MRI, other recent
studies showed small, high-signal intensity lesions in the hippocampus using diffusion
weighted imaging (DWI).>**'* Based on these imaging findings, the hypoxic ischemic
mechanism was considered as a main etiologic factor.> However, the detection rate of
high-signal intensity lesions on DWI in patients with TGA has variably been reported,
ranging from 0 to 84%, and the differences in imaging time after symptom onset, use of
serial scans, and different imaging parameters such as slice thickness and a high b value
have been suggested to be the reasons for the variation.*'""> Because the size of reported
hippocampal lesion (1-3 mm) was very small, the imaging method may play an important
role in detecting the lesion in TGA.>"

Since its introduction in clinical practice, high-field strength MRI at 3.0T has shown
clinical advantages over 1.5T, especially in the field of neuroradiology.” Kuhl et al."
reported that 3.0T DWI increased signal to noise ratio and contrast to noise ratio over 1.5T
DWTI and detected more ischemic lesions than 1.5T DWI in acute and subacute ischemic
stroke patients.

In this study, we retrospectively investigated TGA patients, who underwent 1.5T or 3.0T
MRYI, to explore the usefulness of high-field strength MRI in detecting probable ischemic
lesions in TGA.
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MATERIALS AND METHODS

We retrospectively reviewed the patients who met the clinical
diagnostic criteria of TGA and brain MRI performed within 5
days after symptom onset." Transverse echo-planar DWI was
obtained with the following parameters for 1.5T MRI (Vision,
Siemens, Erlangen, Germany; TR/TE 5700/139 ms, matrix 64 X
64, FOV 200 x 200 mm, slice thickness 5 mm, b = 1,000 s/mm?)
and 3.0T (Signa 3.0T, GE, Milwaukee, wis USA; TR/TE
9000/81.4 ms, matrix 128 X 128, FOV 240 X 240 mm, slice
thickness 4 mm, b = 1,000 s/mm?). The resulting voxel volumes
were 49 mm’® and 14 mm?’ at 1.5T and 3.0T MR, respectively.

Acute probable ischemic lesions were defined as regions of
high-signal intensity on DWI and corresponding low-signal
intensity in apparent diffusion coefficient (ADC) map. A single
neuroradiologist blind to clinical history read the images and
decided the presence of an acute lesion. Demographic features
including amnesia duration and time interval from onset of
symptoms to MRI were obtained from medical records and
compared them between the 2 groups of different field strength.
The presence of vascular risk factors (hypertension, diabetes,
smoking, hypercholesterolemia, coronary artery occlusive
disease and old cerebrovascular disease) and predisposing
factors (emotional stress, physical exertion, and sexual inter-
course) were compared between the 2 groups.

Statistical analysis was performed using SPSS 14.0 for
Windows. Continuous variables were presented as mean + SD
and compared with Student’s t-test or Mann-Whitney U test
based on the normality test using Kolmogorov-Smirnov test.
Categorical variables (expressed as counts and percentages)
were compared with the Fisher’s exact test. A two-tailed value
of p <0.05 was considered significant.

RESULTS

There were total 43 episodes of TGA in 41 patients. Two patients

experienced a second amnesic episode at intervals of three and
four years; one patient was scanned on 1.5T MRI for both
episodes, while the other was scanned on 1.5T for the first
episode, and 3.0T for the second episode. Mean age of symptom
onset was 60.7 = 9.6 (range 26-81) years old and 31 patients
(75.6%) were female. There were 1 or more vascular risk
factors in 21 patients. Mean duration of amnesia was 6.1 + 3.7
hours (range 1-13), and mean time interval from symptom
onset to brain MRI was 37.9 + 23.9 hours (range 4-120).
Eleven episodes were examined with a 1.5T MRI and 32
episodes were examined with 3.0T MRI. Eleven out of 32
patients (34.4%) who were examined with 3.0T MRI showed
high-signal intensity lesions on DWI with corresponding low-
signal intensity on ADC map in the hippocampus unilaterally
[(5 in right, 4 in left) or bilaterally in 2 (Fig. 1)]. The mean size

Fig. 1. Representative 3.0T MRI of 2 TGA patients shows small high-signal intensity
lesions in the hippocampus on DWI (arrow) and corresponding low-signal intensity
lesions on ADC map (arrow head). TGA, transient global amnesia; DWI, diffusion
weighted imaging; ADC, apparent diffusion coefficient.

Table 1. Comparison of Clinical Data between Patients with 1.5 and 3.0T MRI

3.0T MRI
1.5T MRI 30TMRI  pvalue - - p value
Lesion No lesion

Number of TGA episode 11 32 11 21
Age (yrs) 59.0+5.9 6131106 0466 594+80 624%119 0.168"
Gender (M / F) 1/10 11/21 0.139 3/8 8/13 0.703
Vascular risk factors > 1 (%) 6(54.5) 15 (46.9) 0.736 5(45.5) 10 (47.6) 1.0
Predisposing factor (%) 4 (36.3) 12 (37.5) 1.0 4 (36.4) 8(38.1) 1.0
Duration of TGA (hr) 5546 62%35 0.638 5629 6.6+3.8 0.5
Time from symptom onset to MRI (hr)  392+333  37.5%+204 0.555% 435+228 344%189 0.241
Acute lesion on DWI (%) 0 11 (34.4) 0.041

M, male; F, female; DWI, diffusion weighted imaging; TGA, transient global amnesia.

Values are mean +SD or literal value (percentage).
*Tested by Mann-Whitney U test.
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of the lesions was small (2.8 = 0.6 mm) on transverse DWI. On
the contrary, no lesion was found in 11 patients who were
examined with 1.5T MRI. There were no significant differences
in age, gender, vascular risk factor, predisposing factor,
duration of amnesia, and time interval from onset of symptom
to brain MRI between the patients examined with 1.5 and 3.0T
MRI (Table 1).

In 32 patients who were tested with 3.0T DWI, there were no
significant differences between the patients with visible DWI
lesion and those without it in age, gender, vascular risk factor,
predisposing factor, duration of amnesia, and time interval from
onset of symptom to brain MRI.

DISCUSSION

In this study, none of 11 patients who were examined with 1.5T
MRI showed acute probable ischemic lesions on DWI. However,
11 out of 32 patients who were examined with 3.0T MRI showed
small hyperintense lesions in the hippocampus on DWI with
corresponding low-signal intensity on ADC map. All lesions
were located in memory-related structures, compatible with the
previous reports. There were no significant differences in
demographic and clinical variables between the group examined
with 1.5T MRI and the group examined with 3.0T MRI.

It is tempting to attribute the difference in the detection rate
found between the two scanners to the difference in magnetic
field strength. However, the two systems differ in other aspects
also: their age and the technology available at the time they
were introduced. Aside from field strength, the most notable
difference is the performance of the gradient subsystem which
impacts the quality of echo planar images, and in particular,
DWI. With the improved gradient subsystem, the in-plane
resolution can be increased, reducing voxel size, while the echo
time of the DWI sequence can be decreased, thus further
increasing signal to noise ratio. Due to these differences, the
DWI images used in our routine clinical care have significantly
smaller voxel size (14 mm’ on the 3.0T compared to 49 mm’ on
the 1.5T), while the signal to noise remains similar. We
speculate that the increased resolution realized by the current
generation 3.0T MRI made the differences in lesion detection
rate between the two groups. Previous reports suggested that
subtle changes on 1.5T DWI were missed during the first read,
however, were correctly diagnosed by the second read or
follow up MRI*"" One can reduce the voxel size on 1.5T MRI
to that of 3.0T MRI. However, it would be limited by low-
signal to noise and contrast to noise ratio, which makes lesions
less conspicuous than 3.0T MRI with the same voxel size.

When compared the DWI parameters of our study with
previous reports which showed ischemic lesions on 1.5T MRI,
we found that the voxel size of our 1.5T DWI (49 mm’) was
larger than the others (12-18 mm’®). Since most of the lesions
reported in TGA are very small, a large voxel size might have

difficulty in detecting a lesion by partial volume effect, unless
the lesion was centered in a single voxel. High resolution DWI
using a different imaging sequence in 1.5T MRI was reported
to detect more cortical lesion in acute ischemic stroke.'*'
Furthermore, acquirement of serial MRI scans and other image
sections, such as coronal, in addition to transverse images could
increase the detection rate of DWI lesions. We suspect that
these are the main causes of no lesion detection in our 1.5T
MRI study.

Bartsch et al.”” performed 3.0T MRI in TGA patient within
72 hours after symptom onset and reported that DWTI lesions
were detected in 29 out of 42 episodes (69%) of TGA, which
was much higher than our results (34.3%). We speculate that
the use of small voxel size (4.7 mm’), serial MRI scans and
additional coronal section image might have contributed to the
high detectibility of DWI lesion. In 32 patients with 3.0T MRI,
we could not find any differences in demographic and clinical
variables between patients with and without probable ischemic
lesions. However, if we tried to detect probable ischemic lesion
in a larger number of patients by using serial scans, thin slice
thickness and additional image sections, we might be able to
find a more accurate correlation between the clinical characte-
ristics of TGA and presence of probable ischemic lesions.

Our study has a limitation. Although we showed no differ-
ences in baseline characteristics between the groups of 1.5 and
3.0T MRI, our results showed only indirect evidence to indicate
superiority of high-field strength MRI over low-field strength.

In conclusion, we found that the detectibility of DWI lesion in
TGA is dependent on the sensitivity of the MR scanner and MR
sequence. Because of previous findings in TGA, such as small
lesion size and delayed MR changes after onset, more precise
and proper diagnostic methods such as high-field strength MRI,
refined sequence parameters and serial MRI scans are needed to
investigate the exact pathomechanism of TGA.

REFERENCES

. Hodges JR, Warlow CP. Syndromes of transient amnesia: towards a

—

classification. A study of 153 cases. J Neurol Neurosurg Psychiatry
1990;53:834-43.

2. Sander K, Sander D. New insights into transient global amnesia: recent
imaging and clinical findings. Lancet Neurol 2005;4:437-44.

3. Sedlaczek O, Hirsch JG, Grips E, Peters CN, Gass A, Wahrle J, et al.
Detection of delayed focal MR changes in the lateral hippocampus in
transient global amnesia. Neurology 2004;62:2165-70.

4. Winbeck K, Etgen T, von Einsiedel HG, Réttinger M, Sander D. DWI
in transient global amnesia and TIA: proposal for an ischaemic origin
of TGA. J Neurol Neurosurg Psychiatry 2005;76:438-41.

. Felix MM, Castro LH, Maia AC Jr, da Rocha AJ. Evidence of acute
ischemic tissue change in transient global amnesia in magnetic

wn

resonance imaging: case report and literature review. J Neuroimaging
2005;15:203-5.

6. Kapur N. Transient epileptic amnesia--a clinical update and a
reformulation. J Neurol Neurosurg Psychiatry 1993;56:1184-90.

YONSEIMEDJ HTTP:/WWW.EYMJ.ORG VOLUME50 NUMBER2 APRIL 2009 213



Seung-Yeob Lee, et al.

7. Lewis SL. Aetiology of transient global amnesia. Lancet 1998;352:
397-9.

8. Inzitari D, Pantoni L, Lamassa M, Pallanti S, Pracucci G, Marini P.
Emotional arousal and phobia in transient global amnesia. Arch Neurol
1997;54:866-73.

9. Huber R, Aschoff AJ, Ludolph AC, Riepe MW. Transient Global
Amnesia. Evidence against vascular ischemic etiology from diffusion
weighted imaging. J Neurol 2002;249:1520-4.

10. Gass A, Gaa J, Hirsch J, Schwartz A, Hennerici MG. Lack of evidence
of acute ischemic tissue change in transient global amnesia on single-
shot echo-planar diffusion-weighted MRI. Stroke 1999;30:2070-2.

11.Lee HY, Kim JH, Weon YC, Lee JS, Kim SY, Youn SW, et al.
Diffusion-weighted imaging in transient global amnesia exposes the
CAL region of the hippocampus. Neuroradiology 2007;49:481-7.

12. Toledo M, Pujadas F, Grivé E, Alvarez-Sabin J, Quintana M, Rovira
A. Lack of evidence for arterial ischemia in transient global amnesia.
Stroke 2008;39:476-9.

13. Willinek WA, Schild HH. Clinical advantages of 3.0 T MRI over 1.5

T. Eur J Radiol 2008;65:2-14.

14. Kuhl CK, Textor J, Gieseke J, von Falkenhausen M, Gernert S, Urbach
H, et al. Acute and subacute ischemic stroke at high-field-strength (3.0-
T) diffusion-weighted MR imaging: intraindividual comparative study.
Radiology 2005;234:509-16.

15. Benameur K, Bykowski JL, Luby M, Warach S, Latour LL. Higher
prevalence of cortical lesions observed in patients with acute stroke
using high-resolution diffusion-weighted imaging. AJINR Am J
Neuroradiol 2006;27:1987-9.

16. Bertrand A, Oppenheim C, Lamy C, Rodrigo S, Naggara O, Mas JL, et
al. Comparison of optimized and standard diffusion-weighted imaging
at 1.5T for the detection of acute lesions in patients with transient
ischemic attack. AJNR Am J Neuroradiol 2008;29:363-5.

17. Bartsch T, Alfke K, Stingele R, Rohr A, Freitag-Wolf S, Jansen O, et
al. Selective affection of hippocampal CA-1 neurons in patients with
transient global amnesia without long-term sequelae. Brain 2006;
129:2874-84.

214 YONSEIMEDJ HTTP://WWW.EYMJ.ORG VOLUME 50 NUMBER2 APRIL 2009



