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PURPOSE
Intracranial hemorrhage (ICH) causes significant morbidity and mortality. The timely, accurate diagnosis of ICH is
necessary for initiating early interventions that could be life-saving. Artificial intelligence tools for expeditious and
accurate diagnosis allows for fast decision-making that may ultimately improve clinical outcomes. However, the
generalizability of these tools to different patient cohorts, scanning equipment, and scanning protocols is not well
described. This study aims to assess the generalizability of a commercially available deep learning-based tool,
CINA® v1.0 device (Avicenna.ai, La Ciotat, France), in detecting ICH across 41 unique hospital systems and 4
unique vendors.
METHOD AND MATERIALS
This was a retrospective study which evaluated 395 anonymized non-contrast CT cases from vRad (Minneapolis,
Minnesota, USA), a teleradiology organization, and 419 cases from University of California Irvine Medical Center
(UCI; Orange, California, USA). Data spanned 41 unique hospital systems using 4 CT vendors. The tool's ability to
detect and quantify ICH was evaluated. In addition, the tool's performance classifying subtypes of ICH was analyzed.
For ground truth, segmentation was performed by two neuroradiologists.
RESULTS
There were 255 positive ICH cases: 204 from vRAD and 51 from UCI. CINA® v1.0 correctly identified 91.4%
(233/255) positive ICH cases. The sensitivity was 0.91, specificity 0.98, and area under the curve (AUC) 0.94 with p
<0.001. For size, ICH volumes were categorized into small (< 5 cm3), medium (5-25 cm3), and large (>25 cm3), and
true positive detection was 73.1% (57/78), 100% (100/100), and 100% (77/77), respectively. For ICH subtypes (for
which some cases had a combination of subtypes), true positive detection was 92.9% (92/99) intraparenchymal,
100% (23/23) intraventricular, 94.3% (115/122) epidural/subdural, and 89.9% (71/79) subarachnoid.
CONCLUSION
This study demonstrates that deep learning-based tools may be generalizable despite heterogenous hospital
systems and vendors. Limitations of the tool include missing small volume ICH, particularly in the presence of noise,
motion, or streak artifacts. Regardless, the validation of this robust tool has implications for widespread clinical use
given the different settings from which the cases were obtained. This tool could help radiologists with triage in the
acute setting.
CLINICAL RELEVANCE/APPLICATION
This study validates a deep-learning based tool which can detect ICH accurately and quickly across a variety of
practice environments.
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2.
Disclosure of "Off-Label" usage: The RSNA recognizes the authors may discuss the application of devices,
materials, or pharmaceuticals that are not FDA approved for the discussed application. In keeping with the highest
standards of professional integrity and ethics, the RSNA requires full disclosure of the discussion of the unlabeled
use of a medical device, product, or pharmaceutical that has not been approved by FDA. Please mark the
appropriate response below as to whether you or any of your co-authors will or will not describe the investigational or
"Off-label" use of a medical device, product or pharmaceutical that is classified by the FDA as investigational for the
intended use. If you or any of your co-authors will discuss or describe investigational or unlabeled products, the
presenting author is responsible for disclosing the information to the audience.
No, I do not intend to discuss off-label uses
3.
Previously Presented/Published: The RSNA requires that all abstracts submitted for scientific presentation be
original work, not previously presented at other national or international radiological society meetings* and not
previously submitted for publication prior to the abstract submission deadline date. An abstract which includes an
increased number of cases with a new analysis of the data and additionally demonstrates a significant change in
results is considered new research; therefore, such work is eligible for consideration. If an abstract merely reflects
an increase in the number of cases with no significant difference in the results, it will not be considered. (See
General Information >Policy on Previous Publication or Presentation)
*An exception has been made for work previously presented at certain closed radiology subspecialty meetings. Click
here to view a list of approved closed meetings. If your RSNA abstract is based on work presented at one the closed
meetings listed, you must respond YES to the question and indicate the name of the event in the field below.
Has this work been previously presented or published?
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If Yes, please indicate where previously published or presented and specify if the current results are substantially
different. PLEASE NOTE, if the work--or a substantial part of it--has been previously presented or published, the
presenter must discuss with the Chairman of the Scientific Program Committee the acceptability of submitting this same
work to the RSNA. Send inquiries to programs@rsna.org.
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[Reminder--Presenters of oral paper presentations have the option to submit a second presentation in electronic,
slide-show format (40 slides max). Content is due by early November and will be on display for the duration of the
RSNA Annual Meeting via the Digital Presentation System.]
Please indicate your format preference for a paper or poster presentation below.
Oral paper
5.
Trainee Research Prize: If you are interested in the Research or Medical Student award, the principal investigator
and presenter must be the same. Non-imaging trainees are eligible if they are mentored by a member of the RSNA,
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