
of April 10, 2024.
This information is current as

Role of M2 Occlusions
for Detection of Large-Vessel Occlusion: The 
The True Potential of Artificial Intelligence

S.P.R. Luijten, L. Wolff and A. van der Lugt

http://www.ajnr.org/content/42/7/E46
https://doi.org/10.3174/ajnr.A7111doi: 

2021, 42 (7) E46AJNR Am J Neuroradiol 

http://www.ajnr.org/cgi/adclick/?ad=57533&adclick=true&url=https%3A%2F%2Flinkprotect.cudasvc.com%2Furl%3Fa%3Dhttps%253a%252f%252fwww.genericcontrastagents.com%252f%253futm_source%253dAmerican_Journal_Neuroradiology%2526utm_medium%253dPDF_Banner%2526utm_c
https://doi.org/10.3174/ajnr.A7111
http://www.ajnr.org/content/42/7/E46


LETTERS

The True Potential of Artificial Intelligence for Detection of
Large-Vessel Occlusion: The Role of M2 Occlusions

It is with great interest that we have read a recently published ar-ticle by Yahav-Dovrat et al1 investigating the diagnostic per-
formance of a large-vessel occlusion (LVO) detection algorithm
on CTA. With a sensitivity of 0.81 for detection of LVO, the
authors indicate that the algorithm is suboptimal for use as a
diagnostic tool. However, they state that the true potential lies in
aiding radiologists in early detection of an LVO and accelerating
decision-making. With respect to this statement, some methodo-
logic aspects of their study merit further discussion.

The algorithm that was evaluated used a deep learning–based
convolutional neural network to detect occlusions from the ICA ter-
minus to the Sylvian fissure, which included both M1 and M2 seg-
ments of the MCA. In their analysis, the definition of LVO only
included ICA terminus and M1, but not M2 occlusion. We argue
that this definition does not adequately reflect the spectrum of LVOs
that need to be targeted by these algorithms, and that M2 occlusion
should also have been considered as an LVO. While current guide-
lines do not provide clear recommendations regarding endovascular
treatment in patients with M2 occlusions, accumulating evidence is
showing that these patients also benefit from this treatment.2 As a
result, in routine clinical practice, endovascular treatment is increas-
ingly being performed in these patients.3 In addition, M2 occlusions
occur more commonly than is often thought and they constitute a
substantial proportion of the real-world population who have had
an acute ischemic stroke due to LVO. Accordingly, in the study of
Yahav-Dovrat et al,1 75 patients were identified with an ICA termi-
nus or M1 occlusion, and 44 patients had an occlusion in proximal
M2 or distal M2–3 segments. As potential candidates for endovascu-
lar treatment, it is crucial that the latter occlusions are also identified
quickly and accurately. Yet, it has been demonstrated that M2 occlu-
sions are still frequently missed by radiologists at initial CTA evalua-
tion, whereas the diagnostic error for ICA terminus and M1
occlusions is much lower.4 Furthermore, detection of M2 occlusions
by human readers is likely to be more time-consuming because of
the smaller caliber, tortuosity, and anatomic variations of these ves-
sels. This indicates a large potential for LVO detection algorithms to
accelerate and improve the detection of mainly M2 occlusions and,
to a lesser extent, ICA terminus andM1 occlusions.

Regrettably, this is where the current algorithm falls short. In
12 of 44 patients with proximal M2 or distal M2–3 occlusions,
the algorithm indicated the presence of LVO. Further subdividing
these results reveals a detection rate of 38% (8 of 21) for proximal
M2 and 17% (4 of 23) for distal M2–3 occlusions. Considering
these cases as non-LVOs and counting them as false-positives, as
was done by Yahav-Dovrat et al,1 simply inflates diagnostic per-
formance, and leads to overestimating the potential of the algo-
rithm for early and accurate identification of patients with LVO.
Including M2 occlusion in the definition of LVO would have
resulted in a considerably lower sensitivity of the algorithm for
detection of LVO. However, this would provide a more reliable
estimate of diagnostic performance in the population that is tar-
geted for endovascular treatment in routine clinical practice.

Therefore, we strongly urge the need to consider M2 occlu-
sion as LVO when evaluating the diagnostic performance of LVO
detection algorithms for a more reliable estimation of their per-
formance and true potential in a clinical setting.
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