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1  |  INTRODUCTION

Magnetic resonance imaging (MRI) is a mainstay in the 

diagnosis of epilepsy, enabling the visualization of poten-

tially epileptogenic brain lesions.1,2 Conventional MRI 

devices operate at field strengths between 1.5 and 3 T. In 

the diagnostic workup of epilepsy, MRI is trending toward 

higher field strengths such as 3 T (high field [HF]) or 7 T 

(ultra- high field),3,4 in the hope that the high field strength 

will also allow smaller potentially epileptogenic lesions to 

be better detected or described. Theses anticipations are 

bolstered by previous research showing the superiority of 

3 T over 1.5 T MRI for epilepsy imaging5,6 and by the first 

7 T MRI studies in individuals with epilepsy.7,8 The high 

cost and complex infrastructure requirements of HF MRI 

or ultra- high- field MRI often limit their accessibility, par-

ticularly in resource- constrained settings. This is why the 

vast majority of the approximately 50 000 MRI scanners 

worldwide are located in high- resource countries, such 

as those in North America, Western Europe, and parts of 

East Asia.9 Here, the density of MRI scanners can be quite 

high, often ranging from 10 to >40 MRI units per million 

people. In contrast, in low- resource countries, especially 

in parts of Africa, Southeast Asia, and Latin America, the 

number can be as low as .1–1 MRI unit per million peo-

ple.10 In 2019, 11 countries in Africa had no MRI scan-

ners.9 Approximately 80% of people with epilepsy live in 

low-  and middle- income countries.11 Barriers in access to 

MRI exacerbate the challenges faced in providing optimal 

care for people with epilepsy in low-  and middle- income 

regions. Globally, up to 90% of all people with epilepsy 

lack access to MRI.12 However, also in high- resource 

countries, not all people with epilepsy undergo MRI, as it 

is generally recommended, and many have it delayed.13,14 

Recent advancements in imaging technology have led to 

the development of portable ultra- low- field (ULF) MRI 

systems,15–17 which operate at substantially lower mag-

netic field strength and do not require helium cooling. 

These systems are by far less expensive to purchase and 

maintain. Therefore, ULF MRI systems hold promise for 

expanding the accessibility of neuroimaging in various 

settings, including resource- limited environments and 

point- of- care diagnostics.18 The feasibility of ULF MRI 

has been shown in a number of environments,17,19–21 in-

cluding intensive care settings22,23 and for the detection of 

stroke.17,24 However, ULF MRI has not yet been deployed 

for the diagnosis of epilepsy. Yet, the application of ULF 

MRI scanners presents a unique opportunity to bridge the 

gap in diagnostic capabilities between well- resourced and 

limited- resource settings in epileptology.

This proof- of- concept study investigates the clinical 

utility of ULF MRI for the diagnosis of epilepsy. We aim to 

present and evaluate the imaging capability of ULF MRI 

in detecting structural abnormalities typically associated 

with epilepsy and compare it to HF MRI in a clinical rou-

tine setting with two neuroradiologists. We hypothesize 

that the diagnostic yield of ULF MRI is lower than that 

of HF MRI but not as low as may be expected intuitively.

2  |  MATERIALS AND METHODS

2.1 | Cohort recruitment

For 3 consecutive weeks (in May 2024), all adults with epi-

lepsy who presented at the Department of Neuroradiology, 

University Hospital Bonn, for a clinical HF MRI at 3 T as 

part of their clinical assessment and had a HF MRI- visible 

lesion were invited to have an additional ULF MRI scan. 

All exclusion criteria relevant for ULF MRI were al-

ready covered by the exclusion criteria for a clinical HF 

settings. Further research is needed to position ULF MRI within imaging modali-

ties in the diagnosis of epilepsy.
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Key points

• High- field MRI is a standard in the diagnosis of 

epilepsy but has limited accessibility.

• Ultra- low- field MRI offers a solution with port-

able and less expensive devices potentially ben-

eficial for underserved areas.

• This study compares the diagnostic yield of 

ultra- low- field to high- field MRI in 23 individu-

als with epilepsy.

• Two thirds of pathologies could be localized on 

ultra- low- field MRI, and in half of the cases full 

diagnosis was possible.

• Ultra- low- field MRI may play a crucial role in 

the diagnosis of epilepsy, both globally and as a 

complement in high- income countries.

 1
5

2
8

1
1

6
7

, 2
0

2
4

, 1
2

, D
o

w
n

lo
ad

ed
 fro

m
 h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/d
o

i/1
0

.1
1

1
1

/ep
i.1

8
1

7
1

 b
y

 D
eu

tsch
es Z

en
tru

m
 F

ü
r N

eu
ro

d
eg

, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [1

8
/1

2
/2

0
2
4
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d
itio

n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v
ern

ed
 b

y
 th

e ap
p
licab

le C
reativ

e C
o

m
m

o
n
s L

icen
se



   | 3609BAUER et al.

MRI examination (e.g., pacemakers, MRI- incompatible 

implants). The study was approved by the institutional 

review board of the University Hospital Bonn. All partici-

pants provided written informed consent.

2.2 | Clinical HF MRI routine protocol

Clinical HF MRI scans were performed using a 3 T MRI 

scanner (Achieva, Philips Healthcare). Our routine epi-

lepsy protocol, which adheres to international consensus 

recommendations, includes at least a three- dimensional 

(3D) T1- weighted sequence (.9 mm), 3D fluid- attenuated 

inversion recovery (FLAIR; 1 mm), and axial and coro-

nal T2- weighted sequences.14 Depending on the clinical 

indication, other sequences (e.g, diffusion- weighted or 

susceptibility- weighted) were added and gadolinium- 

based contrast agents were applied. The scan duration 

ranged from 24 to 52 min (median = 31 min).

2.3 | ULF MRI protocol

ULF MRI scans were acquired using a .064 T Swoop 

Portable MR Imaging System (Hyperfine). The protocol 

provided by the manufacturer included 3D T1- weighted 

and T2- weighted sequences, axial and coronal FLAIR, 

and axial diffusion- weighted images. The total scanning 

time was 48 min 16 s. Sequence parameters are detailed in 

Table 1. If contrast agents were used in the clinical rou-

tine scan, ULF MRI was performed not earlier than 24 h 

thereafter to be considered nonenhanced. If ULF MRI was 

performed immediately after a contrast- enhanced clini-

cal MRI, it was considered contrast- enhanced. Figure  1 

shows an example of an ULF MRI scanning setup.

2.4 | Image quality evaluation

To compare image quality between ULF MRI and HF MRI, 

we ran FSL FAST on the T1- weighted scans to segment gray 

and white matter and estimate the bias field.25 Four met-

rics were calculated: (1) bias- field magnitude—difference 

between maximum and minimum value of the bias- field 

estimated in FSL FAST, (2) gray matter signal- to- noise ratio—

average gray matter signal divided by SD of background 

noise (all voxels outside the head), (3) white matter signal- 

to- noise ratio—average white matter signal divided by SD of 

background noise, and (4) contrast- to- noise ratio—difference 

between average gray and white matter signals divided by 

SD of background noise. These metrics were compared be-

tween ULF MRI and HF MRI using two- sided paired t- tests.

2.5 | Image assessment

Clinical HF MRI scans were evaluated as part of the 

clinical routine by a radiology resident and a consult-

ant neuroradiologist. ULF MRI scans were assessed by 

a different radiology resident and a consultant neuro-

radiologist who were not involved in reading the clini-

cal HF MRI scans and were blinded to the results of the 

clinical HF MRI. Both sets of readers were provided with 

the same clinical information to ensure a consistent con-

text of assessment. We used two operational categories 

to assess whether a clinical HF MRI- visible pathology 

was detected on ULF MRI: (1) anomaly found—this in-

dicates that a finding deviating from that on the clinical 

HF MRI, which aligns anatomically with the true lesion, 

was detected; for example, a cavernoma described as a 

“hyperintense lesion” or “unspecific defect” on ULF MRI 

would fall into this category; and (2) full diagnosis—this 

means that all relevant information from the clinical HF 

MRI reading was also present in the ULF MRI report.

3  |  RESULTS

3.1 | Study cohort

Twenty- three individuals with epilepsy were recruited. 

One subject presented with a dual pathology. The median 

T A B L E  1  Scanning protocol used for the ULF MRI.

Sequence Orientation

In- plane 

resolution, mm

Slice thickness, 

mm TR, ms TE, ms TI, ms

Duration, 

min:s

T1w 3D 2.2 2.2 1000 4.75 270 9:46

T2w 3D 2.2 2.2 2000 148.16 NA 10:04

FLAIR Axial 1.7 5 3500 162.18 1301.11 8:59

FLAIR Coronal 1.7 5 3500 168.60 1296.56 9:06

DWI Axial 2.4 5.9 1000 80.3 NA 10:21

Abbreviations: 3D, three- dimensional; DWI, diffusion- weighted imaging; FLAIR, fluid- attenuated inversion recovery; NA, not applicable; T1w, T1- weighted; 

T2w, T2- weighted; TE, echo time; TI, inversion time; TR, repetition time.
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age at MRI was 36 years (range = 18–84); 11 participants 

were male (48%), and 12 participants were female (52%). 

In one case, a clinical HF MRI was scheduled after ULF 

MRI but could not be performed for organizational rea-

sons. In this case, the clinical HF MRI closest to the 

ULF MRI performed 116 days earlier was used for the 

analysis. In the remaining cases, median absolute differ-

ence between clinical HF MRI and ULF MRI was 1 day 

(range = 0–36); both scans were performed the same day 

in seven cases (30%). Sixteen ULF MRI scans were car-

ried out in a clinical examination room; six individuals 

were scanned in the patient's room on the ward. There 

were no complications or adverse events during deploy-

ment of the ULF MRI. See Table 2 for clinical details of 

all individuals.

3.2 | Image quality

The bias- field magnitude was significantly larger on ULF 

MRI than HF MRI (mean = .97 vs. .27, t22 = 6.54, p < .001; 

Figure  2A). Both gray and white matter signal- to- noise 

ratios, as well as the contrast- to- noise ratio, were signifi-

cantly lower on ULF MRI than HF MRI (gray matter: 44.5 

vs. 103.4, t44 = 8.34, p < .001, Figure 2B; white matter: 78.2 

vs. 158.0, t22 = 6.65, p < .001, Figure 2C; contrast: 33.8 vs. 

54.6, t22 = 3.64, p = .001, Figure 2D).

3.3 | Detection rate

Across the entire cohort, in 17 of 24 (71%) pathologies, an 

anomaly colocalizing with the actual lesion was observed 

on ULF MRI (Category 1). For 12 of 24 (50%) pathologies, 

the full diagnosis could be made based on ULF MRI 

(Category 2). Note that the number of lesions adds to 

24, not 23, because two different pathologies (meningi-

oma and cavernoma) were observed in Case 2. Please see 

Figure 2E for a visualization of detection rates in all sub-

groups. In three of 24 cases (13%), findings on ULF MRI 

were identified exclusively by the consultant neurologist 

and missed by the neuroradiology resident.

3.4 | Mesiotemporal pathologies

Clinical HF MRI showed mesiotemporal pathologies in 

four individuals (Cases 12, 16, 17, and 18). Of the individu-

als diagnosed with unilateral hippocampal sclerosis (Cases 

12 and 16), the typical pattern with unilateral hippocam-

pal volume loss and hyperintensity was only observed 

in one participant on ULF MRI (Case 16; Figure  3A), 

whereas the other case was diagnosed to be nonlesional 

(Case 12). Unilateral hippocampal hyperintensity was 

observed concordantly on clinical HF MRI and ULF MRI 

(Case 18; Figure 3B). Bilateral hippocampal sclerosis was 

reported on clinical HF MRI in another participant (Case 

17), whereas only bilateral hippocampal hyperintensity 

was observed on ULF MRI. Taken together, mesiotempo-

ral hyperintensity was consistently found in three of four 

cases, whereas volume loss was observed in only one of 

three cases on ULF MRI.

3.5 | Neocortical malformations

Clinical HF MRI revealed neocortical malformations in 

three cases (Cases 1, 3, and 5), two of which had a focal 

F I G U R E  1  A person with epilepsy 

undergoes imaging in the hyperfine ultra- 

low- field scanner at the bedside.
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T A B L E  2  Patient cohort and MRI reading.

ID

Age, 

years Sex Etiology Semiology Clinical HF MRI findings ULF MRI findings

1 25 M Focal cortical dysplasia Focal aware tonic (right arm) Focal cortical dysplasia, left frontal Nonlesional

2 29 F Unknown Focal impaired awareness behavioral 

arrest, focal to bilateral tonic–clonic

Left thalamic defect Left thalamic defect

3 18 F Polymicrogyria Focal impaired awareness tonic–clonic 

(left), focal to bilateral tonic–clonic

Polymicrogyria right frontal Nonlesional

4 48 M Unknown Focal aware sensorimotor (right arm 

and leg) with aura

Left hemiatrophy with caudate nucleus 

atrophy

Left hemiatrophy with caudate nucleus 

atrophy

5 23 M Focal cortical dysplasia Focal impaired awareness behavioral 

arrest

Focal cortical dysplasia, left frontopolar Nonlesional

6 19 F Cavernoma Focal aware sensory visual, focal to 

bilateral tonic–clonic

Left temporoparietal cavernoma (14 mm) Left temporoparietal hyperintense lesion

7 46 M Cystic lesion Focal impaired awareness orofacial 

automatism

Cystic lesion, right temporal (4 mm) Nonlesional

8 36 F Rasmussen syndrome Focal aware hemiclonic, focal impaired 

awareness sensory–visual

Left frontal defect Left frontal defect

9 59 M Posttraumatic Focal impaired awareness motor Bilateral frontobasal and right occipital 

defects

Bilateral frontobasal and right occipital defects

10 84 F Meningioma, cavernoma Focal impaired awareness Multiple bilateral frontal meningiomas and 

left frontal cavernoma

Multiple bilateral frontal meningiomas and 

associated brain lesions

11 31 F Cavernoma Focal impaired awareness orofacial 

automatism, focal to bilateral 

tonic–clonic

Left occipital cavernoma (18 mm) Left occipital hyperintense lesion

12 55 M Hippocampal sclerosis Focal impaired awareness orofacial 

automatism, focal to bilateral 

tonic–clonic

Right hippocampal sclerosis Nonlesional

13 33 M Post- NORSE Focal impaired awareness sensory–

auditory, focal to bilateral tonic–clonic

Supra-  and infratentorial microbleeds Nonlesional

14 48 M Posttraumatic Focal impaired awareness behavioral 

arrest, focal to bilateral tonic–clonic

Left frontobasal defect, old subdural 

hematoma

Left frontobasal defect

15 18 F Hamartoma Focal impaired awareness with 

laughing (gelastic)

Tuber cinereum hamartoma (7 mm) Nonlesional

16 45 F Hippocampal sclerosis Focal impaired awareness tonic (right 

arm)

Left hippocampal sclerosis Left hippocampal sclerosis

17 36 F Hippocampal sclerosis Focal to bilateral tonic–clonic Bilateral hippocampal sclerosis Bilateral mesiotemporal hyperintensity

(Continues)
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cortical dysplasia (Case 1 [Figure 3C] and Case 5) and one 

had a polymicrogyria (Case 3; Figure 3D). None of these 

three pathologies was visible on ULF MRI.

3.6 | Other focal nonprogressive 
pathologies

Other focal nonprogressive pathologies were found 

in six individuals (Cases 2, 6, 7, 10, 11, and 15) using 

clinical HF MRI. It showed cavernomas with typical 

characteristics, including a T2- hypointense rim and 

a reticulated core of heterogeneous signal intensity in 

three individuals (Cases 6, 10, and 11). Two caverno-

mas were described as T2- hyperintense lesions (Cases 6 

and 11; Figure 3E) on ULF MRI. In the third individual 

(Case 10), the cavernoma was described as an unspecific 

brain lesion associated with an adjacent meningioma. 

The typical characteristics of a cavernoma, however, 

were not visible on ULF MRI in any of these individu-

als. Furthermore, a left thalamic defect (Case 2) was also 

seen on ULF MRI, but a small cystic lesion (3 × 4 mm, 

Case 7; Figure 3F) and a small tuber cinereum hamar-

toma (7 mm, Case 15) were not detected on ULF MRI. 

Taken together, anomalies were found in four of six 

(Category 1), but full diagnosis was made in only one of 

six (Category 2).

3.7 | Posttraumatic lesions

Five participants showed posttraumatic lesions on clini-

cal HF MRI (Cases 8, 9, 13, 14, and 23). In all cases with 

defects (Cases 8, 9, 14, and 23), the defect area was as 

well visible on ULF MRI (see Figure 4A,B). What was 

not observed on ULF MRI but was on clinical MRI, how-

ever, was supra-  and infratentorial microbleeds in an 

individual after new onset refractory status epilepticus 

(Case 13) and the small remainder of an old subdural 

hematoma (Case 14). Thus, full diagnosis was made in 

three of five (Category 2).

3.8 | Tumors

Five individuals presented with tumor- associated epi-

lepsy (Cases 10, 19, 20, 21, and 22). Specifically, multi-

ple meningiomas could be identified as such using ULF 

MRI (Case 10; Figure 4E). In this case, the ULF MRI scan 

was performed immediately after the contrast- enhanced 

clinical HF MRI and the ULF MRI T1- weighted se-

quence was started 27 min after contrast agent injection. 

In the four other cases (Cases 19–22; including cerebral ID
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metastases, low- grade glioma, and glioblastoma), the 

space- occupying tumor mass could be detected on non-

enhanced ULF MRI, as well as the surrounding edema 

(see Figure 4C,D). A midline shift was reported on clini-

cal HF MRI in two individuals but was only detected in 

one of two cases on ULF MRI (Case 20; see Figure 4C). 

Taking this into account, anomalies (Category 1) were 

found in all cases, but full diagnosis was made in only 

four of five (Category 2).

3.9 | Hemiatrophy

Case 4 presented with hemiatrophy and caudate nucleus 

atrophy, which is indicative for Rasmussen syndrome de-

spite the atypical onset age. A biopsy to confirm this di-

agnosis, however, has not yet been performed. The MRI 

characteristics were visible on both the clinical HF MRI 

and ULF MRI (Category 2; Figure 4F).

4  |  DISCUSSION

Our findings demonstrate for the first time the deploy-

ment of ULF MRI in epileptology. We report the diagnos-

tic value of ULF MRI as compared to clinical HF MRI in 

the diagnosis of epilepsy. In this limited cohort, roughly 

two thirds (17/24, 71%) of potentially epileptogenic pa-

thologies known from clinical HF MRI can be detected on 

ULF MRI, and a complete diagnosis is possible in approxi-

mately half of the cases (11/24, 46%).

However, we note that the diagnostic yield of ULF 

MRI is different for different pathologies. Unsurprisingly, 

hemispheric pathologies like hemispheric atrophy or large 

pathological entities like tumors or posttraumatic lesions 

can be diagnosed well; anomalies were found in 10 of 11 

cases, and full diagnosis was possible in eight of 11 cases. 

The diagnosis of more focal pathologies such as cortical 

dysplasia was more difficult on ULF MRI; still, anomalies 

were found in four of nine cases, but full diagnosis was 

possible in only one of nine cases. In mesiotemporal pa-

thologies, hippocampal FLAIR hyperintensity was consis-

tently found in three of four cases, whereas volume loss 

was observed in only one of three cases on ULF MRI. This 

may indicate that ULF MRI has a higher sensitivity for de-

tecting hippocampal FLAIR hyperintensity compared to 

hippocampal volume loss.

Although the diagnostic yield of ULF MRI in our study 

appears to be moderate, it should not be omitted that our 

study only includes individuals with epilepsy and abnor-

mal HF MRI, whereas half of individuals with epilepsy 

show normal HF MRI.5,26–28 With the estimated sensi-

tivity of 71% and an assumed near perfect specificity for 

ULF MRI (i.e., assuming that ULF MRI produces minimal 

F I G U R E  2  Image quality and detection rates for each subgroup of pathologies. (A) Comparison of bias- field magnitude, (B) gray matter 

signal- to- noise ratio (SNR), (C) white matter SNR, and (D) contrast- to- noise ratio (CNR) between ultra- low- field (ULF) magnetic resonance 

imaging (MRI), and high field (HF) MRI. (E) For each of the six pathology groups as identified on HF MRI (mesiotemporal pathologies, 

neocortical malformations, other focal pathologies, posttraumatic lesions, tumor, hemiatrophy), the graph reads as follows. Left bar: Total 

number of pathologies. Middle bar: Number of pathologies where an anomaly colocalizing with the actual lesion was observed (Category 

1). Right bar: Number of pathologies where full diagnosis was made based on ULF MRI (Category 2). Images from all cases are presented in 

Data S1. **p = .001, ***p < .001.
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false- positive results), the diagnostic accuracy could po-

tentially exceed 80%. This makes ULF MRI a predestined 

screening method.

However, given the current evidence regarding sensi-

tivity and specificity, this remains pure speculation. The 

main limitation of this study is the single- center design 

and the limited size of the cohort. Furthermore, our study 

is limited in that it only included individuals with known 

MRI abnormalities on clinical HF MRI and in that we 

were not able to directly compare interrater agreement be-

tween HF MRI and ULF MRI. Further studies should be 

conducted in a multicenter setting, involve a larger cohort, 

and use standardized reporting to quantify diagnostic ac-

curacy and interrater reliability. Moreover, these studies 

F I G U R E  3  Comparison of clinical high field (HF) magnetic resonance imaging (MRI) and ultra- low- field (ULF) MRI for selected cases 

with typical epileptogenic lesions. In all panels, clinical HF MRI is shown on the left, and ULF MRI is shown on the right. (A) Coronal 

fluid- attenuated inversion recovery (FLAIR): left hippocampal sclerosis. (B) Coronal FLAIR: right hippocampal T2 hyperintensity (HI). (C) 

Axial FLAIR: focal cortical dysplasia. (D) Axial T1- weighted: polymicrogyria. (E) Axial T2- weighted (T2w): cavernoma. (F) Axial T2w: cystic 

lesion. Arrows mark the relevant lesions; dotted arrows are used when the lesion was not found in neuroradiological readings of ULF MRI.
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should subspecialize on ULF MRI after the first seizure 

or its application in presurgical evaluation in addition to 

clinical HF MRI. Particularly, the prospective inclusion of 

individuals irrespective of known MRI abnormalities is 

warranted.

Furthermore, it will be necessary in the future to make 

computer- aided image processing methods accessible for 

ULF MRI. Two approaches are conceivable here: on the 

one hand, dedicated postprocessing to adapt the image 

quality of ULF MRI to conventional MRI,29–31 on the other 

F I G U R E  4  Comparison of clinical high field (HF) magnetic resonance imaging (MRI) and ultra- low- field (ULF) MRI for selected 

individuals with posttraumatic and tumor- associated epilepsy. In all panels, clinical HF MRI is shown on the left, and ULF MRI is shown 

on the right. (A) Axial fluid- attenuated inversion recovery (FLAIR): focal postencephalitis lesion associated with Rasmussen syndrome. 

(B) Axial T1- weighted (T1w): multiple posttraumatic defects. (C) Axial FLAIR: glioblastoma; solid line illustrates midline shift toward the 

left hemisphere. (D) Axial FLAIR: low- grade glioma of right amygdala. (E) Axial contrast- enhanced T1w: meningioma; ULF MRI scan 

was 27 min after contrast agent injection. (F) Axial T1w: left caudate atrophy and insular/temporal hemiatrophy suggesting Rasmussen 

syndrome. Arrows mark the relevant lesion.
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hand, an optimization of the algorithms to the image qual-

ity of ULF MRI.32–34

In epileptology, it is often intuitively and wrongly as-

sumed that the clinical value of MRI is linearly related 

to its field strength. However, 7 T is neither per se “more 

than twice as good” as 3 T, nor does the diagnostic sig-

nificance of .064 T appear to be only a few percent of 

that. Rather, the diagnostic advantage is incremental 

from  .064 T through 1.5 T and 3 T to 7 T, and each field 

strength has its own advantages and disadvantages. In 

the case of .064 T, advantages are lower cost, smaller 

footprint, enhanced accessibility, lower power, and fewer 

safety risks. The disadvantages include lower signal- to- 

noise ratio, decreased resolution, increased scan time, 

and reduced gray/white matter contrast.15,35 In addition, 

geometric inaccuracies can occur with ULF MRI, which 

preclude its use for critical applications such as stereo-

taxis in its current state of development. As the global 

availability of high field- strength is elusive in the me-

dium term and the epilepsy community is challenged 

both by the unmet global needs of individuals with ep-

ilepsy and by the general imperative of sustainability,36 

it will be the subject of future studies to establish and 

validate a triagelike system in which individuals with 

epilepsy are directed to MRI facilities according to their 

expected clinical need and the accessibility of these sys-

tems. Subject to further development of ULF scanners, 

the application of ULF MRI is imaginable also in high- 

income countries and cases with low clinical urgency 

for imaging to save the cost-  and resource- intensive HF 

and ultra- high- field MRI. Additionally, ULF MRI could 

vanquish barriers of intraoperative MRI for some proce-

dures due to reduced requirements for radiofrequency 

shielding, operational safety, 5 G line distance, and 

increased magnetic resonance compatibility for tradi-

tional surgical implements.15,37,38

In summary, this single- center series of individuals 

with epilepsy demonstrates the feasibility and utility of 

ULF MRI for the field of epileptology. Its integration 

into epileptological care offers transformative potential, 

particularly in resource- limited settings. As innovation 

continues, portable ULF MRI will enable the democra-

tization of MRI and open up new applications not pre-

viously feasible with conventional systems,39 thereby 

improving the diagnosis, treatment, and overall man-

agement of epilepsy, ultimately reducing the global bur-

den of this condition and achieving more global health 

equity. Further research is required in prospective mul-

ticenter studies to delineate pathology- specific detection 

rates, quantify the reliability of established biomark-

ers, and test the validity of routinely used diagnostic 

algorithms.
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