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LETTERS

Response to Letter Regarding the Article “Automated
Segmentation of Intracranial Thrombus on NCCT and CTA in
Patients with Acute Ischemic Stroke Using a Coarse-to-Fine

Deep Learning Model”

We thank M. Tortora and F. Pacchiano for their interest in
our recent study on using a coarse-to-fine deep learn-

ing model for automated segmentation of intracranial throm-
bus on NCCT and CTA in patients with acute ischemic
stroke (AIS). We agree that accurate segmentation and quan-
tification of intracranial thrombus in patients with AIS is
complex and likely influenced by many pathophysiologic fac-
tors, such as calcifications, acute hemorrhagic, aneurysm,
postischemic defects, and hyperattenuated media signs,
which usually have image characteristics similar to those of
intracranial thrombus and could be concurrent in the clinical
scenario of suspected AIS.1,2

However, our study aimed to develop an automated seg-
mentation tool to replace manual delineation to segment
thrombi from images of patients with AIS with confirmed
large-vessel occlusion in the MCA region. This tool is the first
step in assessing thrombus characteristics such as radiomics,
location, length, volume, and permeability, because these
image features could be used to predict recanalization with
IV alteplase and first-attempt recanalization with thromboas-
piration.3,4 In this regard, we included only patients with
anterior circulation occlusions, excluding patients with
posterior and basilar occlusions and those with complex
pathophysiologic factors. In addition, we deliberated using
thin-section noncontrast CT and CTA as input to eliminate
image interference, such as artifacts in downstream radiomics
analyses.

An interesting finding in our article is that our trained
model can detect and segment thrombi in patients with
small- and medium-sized vessel occlusions even if those
images were not used for training. Although this experi-
ment shows the great generalizability of our model, it was
only tested on a limited data set. More training images with
different pathologies and image quality are required to

refine our model, and more comprehensive evaluations are
also desired to incorporate the model into current clinical
routine.

Disclosure forms provided by the authors are available with the full text and
PDF of this article at www.ajnr.org.

REFERENCES
1. Schmitt N, Mokli Y, Weyland CS, et al. Automated detection and seg-

mentation of intracranial hemorrhage suspect hyperdensities in
non-contrast-enhanced CT scans of acute stroke patients. Eur
Radiol 2022;32:2246–54 CrossRef Medline

2. Seyam M, Weikert T, Sauter A, et al. Utilization of artificial intelli-
gence-based intracranial hemorrhage detection on emergent non-
contrast CT images in clinical workflow. Radiol Artif Intell 2022;4:
e210168 CrossRef Medline

3. Qiu W, Kuang H, Nair J, et al. Radiomics-based intracranial throm-
bus features on CT and CTA predict recanalization with intrave-
nous alteplase in patients with acute ischemic stroke. AJNR Am J
Neuroradiol 2019;40:39–44 CrossRef Medline

4. Hofmeister J, Bernava G, Rosi A, et al. Clot-based radiomics
predict a mechanical thrombectomy strategy for successful re-
canalization in acute ischemic stroke. Stroke 2020;51:2488–94
CrossRef Medline

Kairan Zhu
Department of Clinical Neurosciences & Hotchkiss Brain Institute

Cumming School of Medicine, University of Calgary
Calgary, Alberta, Canada

College of Electronic Engineering
Xi’an Shiyou University

Xi’an, Shaanxi, China

B.K. Menon
Department of Clinical Neurosciences & Hotchkiss Brain Institute

Cumming School of Medicine, University of Calgary
Calgary, Alberta, Canada

W. Qiu
School of Life Science and Technology

Huazhong University of Science and Technology
Wuhan, Hubei, China

This work was supported by Natural Science Basic Research Plan in Shaanxi
Province of China (Program No. 2021JM-413), Distinguished Young Scholars of the
National Natural Science Foundation of China (Overseas), and National key
research and development program (No. 2022YFE0209900).
http://dx.doi.org/10.3174/ajnr.A8075

AJNR Am J Neuroradiol 45:E1 Jan 2024 www.ajnr.org E1

https://www.ajnr.org/sites/default/files/additional-assets/Disclosures/January%202024/0928.pdf
http://www.ajnr.org
http://dx.doi.org/10.1007/s00330-021-08352-4
https://www.ncbi.nlm.nih.gov/pubmed/34773465
http://dx.doi.org/10.1148/ryai.210168
https://www.ncbi.nlm.nih.gov/pubmed/35391777
http://dx.doi.org/10.3174/ajnr.A5918
https://www.ncbi.nlm.nih.gov/pubmed/30573458
http://dx.doi.org/10.1161/STROKEAHA.120.030334
https://www.ncbi.nlm.nih.gov/pubmed/32684141
https://orcid.org/0000-0002-9363-7304
https://orcid.org/0000-0002-3466-496X
https://orcid.org/0000-0001-7827-8270
http://dx.doi.org/10.3174/ajnr.A8075

	References

