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Introduction

Punctate White Matter Lesions (PWMLs):

= Small mild brain injury
= Detetected 30-45 weeks after
conception

» Found in Periventricular,
Frontal and lobe White

Matter

= Possible causes:

= Clinical impact:
» Possible subtle cognitive or motor clelays1
» Majority are clinically negligible!
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How to Detect PWMLSs?

MRI & PWML:

= Tlw: golden standard for detecting PWMLs

= Permits: Localizing PWMLs, rating their severity and
reviewing their evolution

= Different MR image types highlight different tissues
and structures. Fused modalities may help modify
contrast

= Main image types: T1w, T2w, MD, T1w/T2w and
Tiw/T2w/MD

Hypothesis

T1w and T1w-based images provide
clearer lesion visibility and provide more consistent
PWML identification than other MRI modalities

* Reasoning:
» T1lw images are more hyperintense?
» Fused images boost contrast?
» MD and T2w are often less sharp?
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Methods

Labeling Lesions:

Software used:
ITK-SNAP

Manual labeling
(segmenting) of
PWMLs

ITK-SNAP: software that loads MRI files, lets users
mark lesions by drawing over them, and saves the
results with the annotated regions.

Results

Bar Graph of Kappa Coefficients

0.9

0.8
0.7
0.6
0.5
0.4

Tiw/T2w Tiw/T2w/MD

Tiw mT2w mTlw/T2w MD mTiw/T2w/MD

Average Kappa Agreement for each Modalities with
their Level of Agreement

4 )

~

= PProcess:
Identity > Draw Save
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Our Data:

» 5 Modalities (Previously mentioned)
» 100-1069 Slices labelled per modality

> 4 Raters
Cohen's Kappa:

= allows us to measure the agreement rate of
segmentations between 2 raters
= determine each modality's consistency.

Po—Pe
1—pe¢

pPo = observed agreement
p. = agreement by chance

K=

T1W T2W | TIW/T2W MD Tlv%TDZW/
cosgppa .| 0.88 0.77 0.84 0.73 0.85
A%ﬁggln%fnt Perfect | Good | Perfect | Good | Perfect

= Highest agreement overall > T1lw

= Lowest agreement overall 2> MD
» Suggests less clarity and reliability

= T1 and T1-based images may be most suitable since
they have perfect level of agreement

Conclusion

= Tlw and T1w-based images = clearer and more
consistent for labelling PWMLs
= Hypothesis supported, but data still inconclusive
= Limitations:
» Lesion segmenting = subjective
» Number of slices for all modalities
» Skewed kappa coefficient for T1w
= Future Direction:
» Expand number of raters and dataset

> Test new modalities or fusions
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K Level of agreement
0-0.20 Poor
0.21-0.40 Fair
0.41-0.60 Moderate
0.61-0.80 Good
0.81-1.00 Perfect
Summary of Methods:

4 raters segment PWMLS across 5 datasets

6 coetficients from adapted Cohen’s Kappa

Average the coefficients to measure and analyze inter
agreement for each modality

Agreement allow to evaluate consistency and
effectiveness of the different imaging modalities

Identification of PWMLs: Kylie Xu from University of
Montreal; Hanna Ton That from University of
Waterloo; Josephine Emadoye from McGill University
* means that these authors contribute equally.
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