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Abstract

Background: There are a number of challengesin MS
clinical practice, including the limitations of conventional
MRI techniquesin the diagnosis, subtyping, predicting disease
course, and monitoring of people suffering from M S. Suscep-
tibility Weighted Imaging (SWI) isarelatively new MR
sequence that has the ability for simultaneous visualization
of hyperintense MS lesions and their central veins.

Aimof Sudy: To assess the role of MR susceptibility
weighted imaging in comparison with T2 and FLAIR sequences
in evaluation of MSlesions.

Patients and Methods: In this prospective study, 30 patients
with clinical diagnosis of MS were enrolled. All patients were
undergone brain MRI consisting T2W, FLAIR and SWI se-
guences. All sequences were analyzed for the presence and
number of M S plaques. Moreover, the detection of central
veinsin MS plaques were assessed by SWI.

Results: Our study included 30 M S patients: 5 patients
(16.7%) had disease duration more than 5 years and 15 patients
(83.3%) with disease duration less than 5 years. All obtained
sequences showed fewer number of plaques as the disease
duration was less (p<0.05). SWI has also the ability of detection
central veinin M S plaques.

Conclusion: SWI is an additional sequence, that together
to conventional MRI sequences, helps to characterize the
white matter lesions detected in multiple sclerosis diagnosis
with superiority of detecting central veins which improves
the understanding of the M S pathogenesis.

Key Words: Central vein sign — Multiple sclerosis — Suscep-
tibility weighted imaging.

Introduction

MULTIPLE Sclerosis (MS) isthe most common
autoimmune neurological disorder affecting young
adults. It is pathologically characterized by multi-
focal inflammation, demyelination, axonal injury
and neuronal loss [1].
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Although the etiology of this disorder is still
unknown, it is believed that inflammatory and
auto-immune processes mediated by lymphocytes
are the initiator of multiple sclerosis [2].

Conventional Magnetic Resonance Imaging
(MRI) has high sensitivity in demonstrating MS
dissemination in time and space [1,3] . Itisaso
useful for monitoring of disease activity which can
help to guide treatment decision and appropriate
management to reduce relapse occurrence and slow
disease progression to disability [4,5 . T2-weighted
sequence has high-sensitivity for detection of
hyperintensities in white matter. This high signal
in T2W could be due to wide range of pathologies
including edema, mild demyelination and glial
scars [6].

Several recent studies applying SWI to MS
have reported that minimum intensity projection
(min IP) SWI and/or its source images before post
processing (i.e. SW magnitude and phase images)
can detect M S plagues with greater sensitivity than
structural MR imaging (such as T2 weighted and
FLAIR images) and can visualize various signal
patterns not previously recognized within the
plagues [7]. It isalso arelatively new MR sequence
that has the ability to draw a venous map thus
demonstrating the central vein sign within MS
lesions [g].

The aim of this study was to assess the results
of SWI sequence for evaluating the M S plaques
in comparison with T2W and FLAIR sequences.
In addition, the ability of SWI to detect central
vein in MS plagues was assessed.

Patients and M ethods

Thisis a prospective study which has been
conducted from January 2018 to January 2020 in
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Department of Diagnostic Radiology, Faculty of
Medicine, Mansoura University. This study has
been approved by our Local Ethics Committee.

Patients:

Our study included 30 patients (22 females and
8 males; with main age 30.97 £9.79 years (range:
17-54 years), with diagnosis of multiple sclerosis
fulfilling McDonald criteria [3] with at least one
year passing from the initiation of their symptoms
were included in this study after getting informed
consent. The demographic data of patients including
age, gender, disease duration were collected.

Inclusion criteria:

Theinclusion criteria were having McDonald
criteria based on disease duration and location of
plagues and minimally 1 year passed from initiation
of the MS disorder.

Exclusion criteria;

The exclusion criteria were presence of any
contraindication for MRI imaging.

Image acquisition:

All patients were undergone brain MRI using
1.5 TesaMRI system (GE SIGNA Explorer) using
a 16-channel head coil in supine position. All
patients underwent a brain MRI examination with
auniform protocol (FLAIR, T2-weighted sequences
in different planes and SWI (Table 1).

Table (1): MRI parameters used.

range (minimum-maximum values). Statistical
analyses have been conducted using SPSS software
package version 22.0. p-value less than 0.05 was
considered statistically significant.

Results

In our study, 30 patients fulfilling inclusion
criteriawere enrolled. 8 cases were male (26.7%)
and 22 cases were female (73.3%). The mean age
was 30.97+9.79 years (range: 17-54 years) Table
(2). Five patients (16.7%) had the disease for more
than 5 years and 15 patients (83.3%) with disease
duration lessthan 5 years Fig. (1).

Table (2): Demographic characters of the studied cases.

MS patients (n=30)

. Test of
Variables No % significance
Sex:

Male 8 26.7 t=10.53

Femae 22 73.3 p=0.002*
Agelyears: 5

Mean = SD 30.97+9.79 X =9.15

Range 17-54 p<0.001 *

Parameter Swi FIAIR T2
Field of view (mm) 230 230 230
Matrix 512 X 256 256 256
Slice thickness (mm) 3.6 5 5
Voxel size 0.9 0.9 0.9
Repetition time 77.3 6500 6735
Echo time 49.2 1189 106
Inversion time - 1967

Acquisition time 4min. 4min. 18s  2min. 11s
Flip angle 15 0 160
Image analysis:

The number and location of plagues were col-
lected from all obtained sequences. Moreover,
central vein detection has been considered in SWI
sequences. To better differentiate the signal void
of avessel, the Min IP post-processed SWI images
were also used.

Satistics:

The collected data are presented asmean *
Standard Deviation (SD), number (percent) and

Disease duration/years
16.7 83.3

<5 >5

Fig. (1): Pie chart of the disease duration for MS cases.

Three different MRI sequences (T2W, FLAIR
and SWI) were evaluated. The number of detected
plagues for each patient were calculated in al three
sequences. The median numbers of plaques cate-
gorized based on duration of MS disorder are
summarized in (Table 3). Median numbers of de-
tected plagues in patients with more than 5 years
disease duration were 24 (18-31) in T2W seguences,
25 (18-33) in FLAIR sequences and 25 (14-31) in
SWI sequences. However, the median numbers of
plagues in patients with less than 5 years' disease
duration were 12 (3-40), 13 (3-37) and 12 (3-38)
in T2W, FLAIR and SWI sequences, respectively.
All types of MRI sequences used in this study
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showed that there are significantly higher numbers
of plaquesin patients with more than 5 years
disease duration than cases with less than five
years' disease duration (p=0.01). Calculating the
numbers of plagues using SWI sequences indicated
that this type of MRI technique has similar power
with T2W and FLAIR in detecting M S plagues.
Furthermore, SWI has superiority than T2wW and
FLAIR, as presence of central vein within MS
plagues could be easily assessed by this MRI
technique. Therefore, SWI images were analyzed
for the presence of central vein within M S plagues
in each patient. SWI sequences detected central
vein Fig. (2) in al patients with >5 years' disease
duration and in 24 patients with <5 years’ disease
duration [ p>0.05, (Table 3)].
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Fig. (2): Axial T2WI image (A) show two hyperintense
MS lesions in the periventricular region (black arrows) with
no surrounding edema or mass effect. On corresponding SWI
images (B), the central vein sign appears as a thin hypointense
line indicating a small central vein within the MS lesions.

Table (3): Measured variables from obtained MRI sequences.

<5

years disease > 5 years disease

Varisbles duration (25 cases) duration (5 cases) p-value
Median number of plaquesin T2W 12 (3-40) 24 (18-31) p=0.01*
Median number of plaguesin FLAIR 13(3-37) 25 (18-33) p=0.01*
Median number of plaguesin SWI 12 (3-38) 25 (14-31) p=0.019*
Detection of central veinsin S\M:
Yes 24 patients 5 patients p>0.05
No 1 patient 0

Discussion

In this prospective study, we assessed the po-
tential of SWI sequences of MRI for detection and
evaluation of M 'S plaques in patients with short
term (<5 years) and long term (>5 years) disease
duration in comparison with usual MRI techniques
including T2W and FLAIR sequences.

The demographic data of enrolled patients
showed mean age of being young adult and also
superiority of females. These results are similar
with results of epidemiologic studies about MS
done by Rojas et al., 2017 which have shown high
prevalence of MSin young adults and females [9].

Plagues were quantified in each MRI sequence
for each patient to compare the capability of SWI
for detection of MS plaques with T2W and FLAIR.
We found that SWI has similar capability for de-
tection of MS plagues as T2W and FLAIR. This
was similar to the results of a previous study done
by Johari et al., 2018. Other previous study done
by Haacke et a., 2009 had showed high potency
of SWI in detecting M S lesions compared to con-
ventional methods [10,11] .

We also have evaluated the SWI for presence
of central veinsin MS lesions. Central veins were
detected in 29 cases out of 30. We here showed
that more than 95% of evaluated SWI sequences
confirmed the presence of central vein in demyeli-
nating lesions which is approving M S diagnosis.
Thisis helpful for understanding the pathogenesis
of MSin which inflammatory demyelinating white
matter lesions usually occur around small veins.

Conclusion:

SWI at least has similar power for detection of
MSlesionsas T2W and FLAIR. Also, the capability
of SWI in detection of central veinswithin MS
lesionsis so valuable for confirmation and moni-
toring of MS disease. So, we recommend the use
of SWI sequencesin the routine MR evaluation of
MS patients.

Refer ences

1- NOSEWORTHY JH., et a.: Multiple sclerosis. N. Engl.
J. Med., 343: 938-52, 2000.

2- FILIPPI M., et a.: "MRI criteriafor the diagnosis of
multiple sclerosis: MAGNIMS consensus guidelines.”
The Lancet Neurology, 15.3: 292-303, 2016.



1462 Added Value of Susceptibility Weighted Imaging in Diagnosis of MS

3- POLMAN C.H., et a.: "Diagnostic criteriafor multiple
sclerosis: 2010 Revisions to the McDonald criteria.”
Annals of Neurology, 69.2: 292-302, 2011.

4- MILLER D.H.: "Biomarkers and surrogate outcomesin
neurodegenerative disease: Lessons from multiple sclero-
sis." NeuroRx 1.2: 284-94, 2004.

5- GIOVANNONI, GAVIN, et a.: "Brain heath: Time
matters in multiple sclerosis."” Multiple sclerosis and
related disorders 9: S5-$48, 2016.

6- ZIVADINOV R, et al.: A pilot, longitudinal, 24 week
study to evaluate the effect of interferon betala subcuta-
neous on changes in susceptibility weighted imaging-
filtered phase assessment of lesions and subcortical deep-
gray matter in relapsing-remitting multiple sclerosis. Ther.
Adv. Neurol. Disord., 8.2: 59-70, 2015.

7- MITTAL S, et al.: "Susceptibility-weighted imaging:

Technical aspects and clinical applications, part 2." Amer-
ican Journal of Neuroradiology, 30.2: 232-52, 2005.

8- AL-ZANDI SH., et a.: "Central vein sign detected by
SWI at 3T MRI as adiscriminator between multiple
sclerosis and leukoaraiosis." The Egyptian Journal of
Radiology and Nuclear Medicine, 49.1: 158-64, 2018.

9- ROJAS L., et al.: Gender ratio trends over time in multiple
sclerosis patients from Argentina. Journal of Clinical
Neuroscience, 38: 84-6, 2017.

10- JOHARI M.S,, et a.: Assessing Multiple Sclerosis Brain
Plaques using Susceptibility-Weighted Imaging in Com-
parison with T2W and FLAIR. Clin. Radiol. Imaging J.,
2(2): 000122, 2018.

11- HAACKE E.M., et d.: Characterizing iron deposition in
multiple sclerosis lesions using susceptibility weighted
imaging. J. Magn. Reson. Imaging, 29.3: 537544, 2009.

Atlinod ma pod! (puntloliell gl AdLaoll doudl
ddaile) clal (adnmid 2

il &yeadf JSLsially Lol Talesld Togu X1 ol gy (355l prmall Slgall carms olin (2 50 32 saniall coleall
Rsadll Ga e a7V E Mg s g allall T prom b cyaal

IS (o Babidall dass¥) G cplill slas) ko (30l Tpanl] syuaill Silgs anf Lusslsad | masall puahalisiall 5ypuatll uay
poseal €11y osaly guaSsa il pl Jia slsall pans e it oo Lusall €6t 130 dorraBl Lovslaliiall Guraliaall ] pludi
el o151y geall llalons saaiall a2 pn ol 3l all g Tilaiall 2l 5o3 ] dasling sl 3 dohudion] Sas Iy La piky
L kg geall sl Ly Ligall (2 5as clasall fe L3l aall wlilals

A a s b (ol el Gl iy 3 lially Dosaliall g yall puaalinall yypumil] § 08 paslS 1) eal 3 Cisgs
olaaill 42y cpe Laslill o Lt sulall i Ja s e Lasll Lybial) 53,891 5hpa] IS (oo Dbl ol SIS 13] Lo el saazel) ulusill

L ddatiall

Sulall laT Jasaty BLESS) o (sonliill puushaliiall 5, 8 58 (a4 Dcaliandl g yall gusill (51 Gl s gl o pplal iy
QS JMA (o ssaiall loaill o s b gasbalisiall 2l IS ey o5 e 67 LS L saall (sl 2 5 oo da3 < Ll

il caleatll elaysl Jaks 35 all sl Lade e

Lode G CRASI MA (pa ssaall (ol 42 e pasditd Bis Gpaeuad CSay sely pand Lasliuall o pall yguaill o piiins 13t
ST G Gysilag cpadll s all pasls h gl isigsl) pealinall il ani o 230 daladinals emsi el (38 5all sl

oLl salall



	Page 1
	Page 2
	Page 3
	Page 4

