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Detection of new multiple sclerosis lesions on longitudinal
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Background: Determining the presence/absence of new T2
lesions is an accepted biomarker and a key factor to evaluate treat-
ment efficacy in MS. However, this is commonly done visually or
semi-automatically being time-consuming and prone to observer
errors.

Objective: To compare a set of recent automated methods to
detect new T2 MS lesions on serial brain (baseline and one-year
follow-up) MRI scans of patients presenting a clinically isolated
syndrome (CIS).

Materials and methods: The cohort included 60 patients that
were scanned with a 3T magnet, including transverse T2-FLAIR,
PD-w, T2-w and T1-w images. 37 of these patients (61.7%) pre-
sented new T2 lesions that were visually and semi-automatically
annotated by expert neuroradiologists (using the Jim tool). The
mean number of new T2 lesions was 6.17 (SD=9.9) and the mean
new T2 lesion volume was 203.18 (SD=404.5) mm3. The perfor-
mance of three different methods was compared with respect to
the experts’ annotations. The first one, being an automated pipe-
line based on subtraction and deformation fields computed using
Demons non-rigid registration, while the second and third pipe-
lines were based on the LST toolbox for SPM, which incorporates
two different approaches to segment lesions in a given time point
(LGA and LPA) and a strategy to compare the segmentations
between time points of these approaches to provide a longitudinal
analysis for each.

Results: The first pipeline obtained a 71.8% true positive fraction
(TPF) in terms of detection and a 63.3% TPF in terms of segmen-
tation. Using the LGA and LPA methods, these values decreased
to 45.2% and 28.7% for detection and to 35.7% and 16.0% for
segmentation. Regarding false positive fraction, the first method
obtained values of 20.4% and 33.3% for detection and segmenta-
tion respectively compared to 37.7% and 54.5% for the LGA and
70.3% and 86.01% for the LPA method. The Dice similarity coef-
ficient and the average surface distance were also better with the
first approach. Regarding the patients without new lesions, the
first method found false positives in 21.7% of the cases compared
to 43.5% and 91.3% for the LGA and LPA respectively.
Conclusion: The automated method based on subtraction and
deformation fields outperformed the pipelines implemented on
the LST toolbox for the given cohort. These results show that sub-
traction approaches are preferred for automated lesion detection
than approaches based on comparing independent segmentations
for each time point.

Muiltiple Sclerosis Journal 2016;22: (S3) 88—-399


http://msj.sagepub.com/

216

Poster Session 1, 22(S3)

Disclosure

M. Cabezas:nothing to disclose.

D. Pareto: has received speaking honoraria from Novartis and
Genzyme.

A. Oliver: nothing to disclose.

J. Corral: has nothing to disclose.

C. Auger: has received speaking honoraria from Biogen, Stendhal
and Novartis.

F. X. Aymerich: has nothing to disclose

J. Sastre-Garriga: has received compensation in the last 12 months
for speaking or participation in advisory boards from Novartis,
Biogen and Merck and grants from Genzyme.

M. Tintoré: has received compensation for consulting services
and speaking honoraria from Bayer Schering Pharma, Merck-
Serono, Biogen-Idec, Teva Pharmaceuticals, Sanofi-Aventis,
Novartis, Almirall, Genzyme, and Roche.

X. Montalban: has received speaking honoraria and travel
expenses for participation in scientific meetings, has been a stee-
ring committee member of clinical trials or participated in
advisory boards of clinical trials in the past years with Almirall,
Bayer, Biogen, Genzyme, Merck, Novartis, Receptos, Roche,
Sanofi-Genzyme and Teva Pharmaceutical.

X. Llado: nothing to disclose.

A. Rovira: serves on scientific advisory boards for Biogen Idec,
Novartis, Genzyme, and OLEA Medical, has received speaker
honoraria from Bayer, Genzyme, Sanofi-Aventis, Bracco, Merck-
Serono, Teva Pharmaceutical Industries Ltd, OLEA Medical,
Stendhal, Novartis and Biogen Idec, and has research agreements
with Siemens AG.

Muttiple Sclerosis Journal 2016; 22: (S3) 88-399


http://msj.sagepub.com/

