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COMMENTARY

Revolutionizing MS Monitoring: The Impact of
Postprocessing Techniques on Lesion Detection

S is the most common chronic inflammatory disease of the

CNS, with approximately 2.5 million prevalent cases world-
wide. It is the leading cause of nontraumatic disability among
young adults. A major challenge in managing MS is monitoring
disease activity, progression, and treatment response across time.
However, detecting new brain lesions by side-by-side scrolling of
2 follow-up MR imaging examinations is time-consuming, prone
to reading errors, and can be extremely difficult in cases of high
lesion burden. With advancements in postprocessing techniques,
new digital tools have emerged to help radiologists enhance their
efficiency and reproducibility, while reducing reading time and
error rates. Several methods using coregistration, intensity stand-
ardization, fusion, or image subtraction have been proposed. These
tools have demonstrated substantial improvements in detecting
new MS brain lesions, with performance gains ranging from 35%
to 80%. A few studies have revealed that simple postprocessing
techniques, such as coregistration fusion of 3D FLAIR sequences
or coregistration subtraction with lesion color-coding of 2D
FLAIR sequences, could enhance the detection of new T2/FLAIR
hyperintense brain lesions in patients with MS.'

In recent years, there has been a shift toward reducing the use
of gadolinium contrast injection in MR images of patients with
MS due to concerns about potential long-term health effects,
making it even more critical for readers to detect new lesions on
unenhanced MR images.” This shift has led to a demand for alter-
native techniques to monitor disease activity and progression in
patients with MS.” The detection of new MS lesions is crucial in
managing this chronic neurologic disease because it directly
influences clinical decision-making and subsequent therapeutic
strategies. Monitoring the formation of new lesions enables neu-
rologists to assess the efficacy of the current treatment and, if nec-
essary, adjust the therapeutic approach to prevent further disease
progression. Early identification of new lesions allows the imple-
mentation of more aggressive treatment regimens, which have
been shown to reduce disability accumulation, suppress inflam-
matory activity, and enhance long-term outcomes for patients. In
this context, a vigilant approach to lesion detection is integral to
the practice of precision medicine in MS because it facilitates the
individualized tailoring of therapy to optimize patient outcomes
while minimizing the risk of treatment-associated adverse effects.
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Recently, numerous neural network-based deep learning
approaches for new lesion detection have been developed to
further improve the follow-up of patients with MS. These tech-
niques can help identify new lesions and changes in lesion size
or location with higher sensitivity and specificity than traditional
imaging methods and can detect subtle and slight changes poten-
tially undetectable by a human reader.® According to the 2020
international guidelines for MR imaging standardization and the
Magnetic Resonance Imaging in MS (MAGNIMS) consensus, the
development and standardization of such postprocessing tools to
aid radiologists in their interpretation would improve the follow-
up of patients with MS.”*

In this AJNR-published study, Homssi et al’ evaluated a statis-
tical detection of change (SDC) algorithm for screening patients
with MS with new lesion activity on longitudinal brain MR imag-
ing. They demonstrated the effectiveness of their SDC algorithm
in assisting human readers in identifying new lesions in patients
with MS. The study found that a Reader + SDC method, which
combines the use of the SDC algorithm with human readers, out-
performed the Reader method, in which only human readers were
used, in detecting new lesions. Specifically, Reader + SDC identi-
fied 15.0% of subjects with at least 1 new lesion, while Reader
detected only 8.0%. Moreover, the study found that the SDC algo-
rithm achieved a perfect sensitivity of 1.00 and a moderate speci-
ficity of 0.67 as a subject-level screening tool. This outcome
suggests that the SDC algorithm can be a valuable tool in assisting
human readers in detecting new lesions in patients with MS and
can help save time and reduce the potential for errors. As the
authors emphasized, one of the advantages of the SDC technique
compared with neural network-based deep learning approaches is
that the SDC algorithm does not require data labeling and special-
ized hardware such as powerful graphics processing units for net-
work training. However, it is not yet integrated into routine
clinical practice, possibly limiting its adoption by radiologists
worldwide, compared with simple postprocessing tools like core-
gistration fusion or coregistration subtraction techniques, which
are widely accessible on most postprocessing devices.

The results of this study are promising and warrant further
evaluation of the SDC algorithm in prospective multireader clini-
cal studies. If the SDC algorithm proves to be effective in larger



clinical studies, it could become an invaluable tool for diagnosing

and monitoring MS, leading to improved reader accuracy, effi-

ciency, confidence, and reproducibility. The use of these tools in

clinical practice aligns well with international guidelines oriented

toward a more unified and harmonized approach for the follow-

up of patients with MS, ultimately leading to improved patient

outcomes.
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