Journal of Neuroradiology 44 (2017) 192-197

Available online at

ScienceDirect
www.sciencedirect.com

urnal of

i i Journal ot
Elsevier Masson France iNeuroradiology

EM

www.em-consulte.com

Original Article

Can a 15-sec FLAIR replace conventional FLAIR sequence in stroke

MR protocols?

@ CrossMark

J. Benzakoun®>-¢, B. Maier¢, D. Calvet™ %4 M. Edjali*->¢, G. Turc™%9, S. Lion**,
L. Legrand *-":¢, W. Ben Hassen® "¢, 0. Naggara®"¢, ].F. Meder® "¢, J.L. Mas ™4,

C. Oppenheim®P-¢*

a Service d'Imagerie Morphologique et Fonctionnelle, Centre Hospitalier Sainte-Anne, 1, rue Cabanis, 75014 Paris, France

b Université Paris Descartes, 12, rue de I'Ecole de Médecine, 75006 Paris, France
¢ Inserm U894, Centre de Psychiatrie et Neurosciences, 75014 Paris, France

d Service de Neurologie, Centre Hospitalier Sainte-Anne, 1, rue Cabanis, 75014 Paris, France

ARTICLE INFO

Article history:
Available online 23 February 2017

Keywords:

Stroke

Imaging

Magnetic resonance imaging
FLAIR

Scan time

Abbreviations: AlS, acute ischemic stroke; cFLAIR, conventional FLAIR; CT,

ABSTRACT

Background and purpose. — Triage imaging facilitates the timely recognition of acute stroke with prognostic
implications. Improvement in MR acquisition speed is needed given the extreme time constraints before
treatment. We compared an ultrafast Echo-Planar FLAIR sequence (EPI-FLAIR) and a conventional FLAIR
sequence (cFLAIR) for their diagnostic performances and ability to estimate the age of infarction.
Material and methods. - Between June and August 2014, 125 consecutive patients (age 69 + 18 years,
48% men) admitted for a suspicion of acute (< 48-hrs) stroke were explored by both FLAIR sequences at
1.5-Tesla. EPI-FLAIR (15-sec) and cFLAIR (2-min and 15-sec) were compared by two readers, blinded to
clinical data.
Results. — EPI-FLAIR was less prone to kinetic artefacts than cFLAIR (2-3% vs. 23-49% depending on the
reader, P<0.001). Diagnostic concordance was excellent for both readers (K>0.9). Amongst 8 hemor-
rhages, one subarachnoid hemorrhage presenting as a sudden deficit was missed on EPI-FLAIR sequence.
Amongst 60 infarctions, cFLAIR and EPI-FLAIR were concordant in 50 (83%), while signal changes were
visible on cFLAIR only in the remaining 10 (17%) cases. Amongst the 43 patients with known onset
time (n=17 within 4.5 hrs), FLAIR-DWI mismatch identified <4.5-hrs infarction with the same sensitivity
(65%) using cFLAIR and EPI-FLAIR, but the positive predictive value (PPV) was higher for cFLAIR than for
EPI-FLAIR (73% vs. 50%, P=0.008).
Conclusion. — EPI-FLAIR allows a drastic reduction of acquisition time devoted to FLAIR sequence and
minimizes motion artifacts. Compared with cFLAIR, it is however associated with increased risk of undi-
agnosed stroke mimics and lower PPV for identifying <4.5-hrs infarctions.

© 2017 Elsevier Masson SAS. All rights reserved.

Introduction

Brain magnetic resonance imaging (MRI) can distinguish
between acute ischemic stroke (AIS) and stroke mimics [1] and

computerized tomography; DWI, diffusion-weighted imaging; EPI, echo-planar
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magnetic resonance imaging; NIHSS, National Institute of Health Stroke Score; TIA,
transient ischemic attack; WMH, white matter hyperintensities.
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estimate stroke onset time [2]. Most stroke MR protocols include a
fluid-attenuated inversion recovery (FLAIR) sequence. FLAIR is used
to rule out stroke mimics or hemorrhages, including subarachnoid
hemorrhages [3] that may occasionally present as stroke mimics.
It is also used to evaluate the extent of white matter hyperintensi-
ties (WMH) and estimate the age of infarction [2] in patients with
unknown onset time.

In routine practice, using acute stroke MR protocols is hin-
dered by the time constraint of treatment decision [4], the limited
availability of MR units with busy schedules and the duration
of MR acquisition in restless, unstable, or uncooperative patients
[5]. Ultrafast MR protocols have been proposed as a first-line
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screening tool before treatment decision [6-8], with scan duration
that compete with that of advanced computed-tomography (CT)
including CT angiography and CT perfusion. Acquisition time can
be shortened with parallel imaging [6] or echo-planar imaging (EPI)
techniques. In 52 AIS patients, one study showed that a 52-sec EPI-
FLAIR yielded comparable qualitative and quantitative results to a
3-min conventional FLAIR (cFLAIR) [9]. However, there is paucity
of data on the ability of the ultrafast FLAIR to detect stroke mimics.
Accordingly, we hereby evaluate the diagnostic performances of an
ultrafast EPI-FLAIR sequence (15 sec) in patients referred for a sus-
picion of acute stroke, focusing on the ability to distinguish between
AIS and stroke mimics and to estimate the age of infarction.

Material and methods
Patient selection

For a 3-month period of time (June-August 2014), an EPI-FLAIR
sequence was added to our standard stroke 1.5-Tesla MRI protocol
(comprising a cFLAIR sequence), used as a first-line stroke diag-
nostic tool. We retrospectively analyzed 243 MR examinations of
all consecutive patients referred to our stroke unit for a suspicion
of acute stroke (<48 hrs). We excluded 118 patients who did not
have an onsite MRI at admission, did not receive the full 1.5-Tesla
MR protocol i.e. at least diffusion-weighted imaging (DWI), T2*,
cFLAIR and EPI-FLAIR, or were scanned on 3-Tesla MR unit. After
exclusion, we analyzed 125 patients (Fig. 1). This single-center ret-
rospective study was approved by the local institutional review
board.

Clinical data

Demographicdata (sex, age) and stroke characteristics (National
Institute of Health Stroke Score [NIHSS] at admission, stroke onset
time) as well as onset-to-MRI time were collected from med-
ical charts. Administration of thrombolytic treatment and final
diagnosis at discharge were recorded. Transient ischemic attack
(TIA) was defined as transient symptomatology (<24 hrs) with-
out brain infarction on admission or on a 24-hrs follow-up MRI
[10-12].

243 patients admitted for acute
stroke suspicion

MRI contra-indication (n=7)

| MRI in another center (n=25)
3-Tesla MRI (n=51)

v

160 patients explored with
1.5-Tesla MRI

No EPI-FLAIR sequence (n=25)
Incomplete protocol (n=7)

>

v

Final population: n=125

Patients presenting infarction on
admission MRI (n=63)

L Patients with known
stroke onset time (n=43)

Fig. 1. Flow chart for patient inclusion.

Image acquisition

All MRI were done on a 1.5 T MRI unit (GE Healthcare, Madison,
Wis), using a gradient strength of 33 mT/m and an eight-channel
head coil. The imaging protocol included DWI, cFLAIR, EPI-FLAIR,
T2* and intracranial MR angiography. cFLAIR was acquired in
spin-echo mode with the following parameters: 8377/157/2093
(repetition time ms/echo time ms/inversion time ms), 24 x 24cm
field of view, 256 x 192 matrix, one signal acquired, 24 sections,
6-mm slice sections, no gap. EPI-FLAIR images were acquired in
echo-planar mode with the following parameters: 10,000/88/2000
(repetition time ms/echo time ms/inversion time ms), 128 x 128
matrix; all other parameters were identical to those of cFLAIR.
Acquisition duration was 2-min and 15-sec for cFLAIR, and 15-
sec for EPI-FLAIR. Total acquisition time was less than 10 minutes.
Patients were scheduled for a 24-hrs MR follow-up for etiologi-
cal work-up (cervical MR angiography) that also included a DWI
sequence focused on the brain.

Image analysis

All MRIs were reviewed by two independent readers (two
residents with 1-year and 4-year experience), trained with the
Wake-Up Radiology Trainer set [13], and blinded to clinical data.
Two reading sessions were scheduled two months apart. For the
first reading session, all sequences except for the cFLAIR were
available for readers. For the second reading session, all sequences
except for the EPI-FLAIR were available for readers. Discordances
were solved in a separate session by a senior (20 years of expe-
rience) neuroradiologist. A 4-scale imaging score was used to
evaluate image quality: 1/poor, not interpretable; 2/impaired with
significant artifacts; 3/good with minimal artifacts; 4/excellent.
Readers assessed the presence or absence of kinetic artifacts, and
quoted the extent of the periventricular WMH of presumed vas-
cular origin according to Fazekas scoring system [14]| on cFLAIR
and EPI-FLAIR. Readers had to assign each patient to one of the
following diagnostic categories: brain infarction, intracranial hem-
orrhage, stroke mimic or unremarkable MRI. In order to estimate
the age of infarction, when present on DWI, each reader determined
if the lesion was visible on cFLAIR and/or EPI-FLAIR. Each patient
was then classed to the FLAIR-DWI mismatch or non-mismatch
group [2,15]. As for the WAKE-UP study [16], patients with WMH
in the area corresponding to the acute DWI lesion that prevented
the analysis of the FLAIR parenchymal changes were considered as
not assessable. In patients with infarction, one of the readers also
determined the arterial territory (anterior cerebral artery, middle
cerebral artery, posterior cerebral artery, posterior fossa, watershed
or multiple territories), side, whether the infarction was extended
(>1/3 of MCA territory or > 1/2 of other territories), and determined
if hyperintense vessel sign resulting from slow flows [17] were
present on cFLAIR and/or EPI-FLAIR.

Statistical analysis

Values were expressed as means+standard deviation or
median and InterQuartile Range (IQR) as appropriate. A t-test was
used to compare ages between included and excluded patients.
Wilcoxon’s test was used to compare NIHSS between included
and excluded patients. McNemar’s test was used to compare the
proportion of kinetic artifacts and FLAIR vascular hyperintensi-
ties between the two sequences. A weighted-k statistic was used
to evaluate the inter-sequence (cFLAIR vs. EPI-FLAIR) agreement
for WMH. A k statistic was used to evaluate the inter-reader and
inter-sequence agreement for diagnosis. For patients presenting
with infarction of known stroke onset time, the performances
of EPI-FLAIR and cFLAIR-DWI mismatch for the identification of



Download English Version:

https://daneshyari.com/en/article/5726978

Download Persian Version:

https://daneshyari.com/article/5726978

Daneshyari.com


https://daneshyari.com/en/article/5726978
https://daneshyari.com/article/5726978
https://daneshyari.com

