
This is the first study to use artificial intelligence (AI) to identify 
acute neurological disease and thus demonstrate a direct 
clinical application of AI in a randomized controlled trial. Using 
37,236 head CT scans, researchers trained a 3D conventional 
neural network(3D-CNN) to determine whether an image 
contained critical or non-critical findings, thus enabling 
triaging and queuing of radiology workflow for physician 
review based on the probability of acute neurological illness. 
Researchers subsequently conducted a randomized, double-
blinded, prospective trial to assess the ability and quickness 
of the automated deep learning neural network to recognize 
and provide notification of a critical finding compared to 
results obtained by two radiologists and a neurosurgeon in a 
simulated clinical environment.

The results of the study, which were published in August 2018 
in Nature Medicine, revealed that the 3D-CNN was able to 
process, interpret, and alert physicians to a critical finding in 
1.2 seconds, compared to an average human time of three 
minutes. Researchers also noted a significant difference in the 
queue position of urgent versus routine cases in the 3D-CNN 
and human cohorts, with acute cases appearing earlier in the 
automated deep learning neural network queue.

“This is a system with the capacity to raise alarms about critical 
findings in mere seconds, and thus prevent these scans from 
potentially sitting in a queue for minutes, even hours, before 
they are assessed by a specialist,” says the study’s lead 
author, Eric K. Oermann, MD, an Instructor of Neurosurgery 
at the Icahn School of Medicine at Mount Sinai. “Our trial 
demonstrated that using artificial intelligence to identify cases 
of acute neurological illness works, and for that reason we 
should embrace this technology.”

“We know that rapid response is critical in the treatment of 
acute neurological illnesses,” says study co-author Joshua 
B. Bederson, MD, Professor and Chair of the Department 
of Neurosurgery at the Mount Sinai Health System, and 
Clinical Director of the Neurosurgery Simulation Core. 
“Any tools that decrease time to diagnosis may lead to 
improved patient outcomes.”

The study was conducted using weakly supervised learning 
approaches, which resulted in lower diagnostic precision for 
the 3D-CNN platform compared to physicians (0.48 versus 
0.85) at a comparable sensitivity (0.79). Researchers are 
now focusing on re-engineering the platform using strongly 
supervised learning approaches and novel techniques that 
will enhance diagnosis accuracy. The expectation is that this 
work will be completed within the next two years.

“The application of deep learning and computer vision 
techniques to radiological imaging is a clear imperative 
for twenty-first century medical care,” says study author 
Burton Drayer, MD, the Dr. Charles M. and Marilyn Newman 
Professor and Chair of the Department of Radiology for the 
Mount Sinai Health System, and Dean for Clinical Affairs at 
the Icahn School of Medicine at Mount Sinai.

This study was performed by the Mount Sinai AI Consortium 
(AISINAI), a group of scientists, physicians, and researchers 
dedicated to developing AI platforms that enhance clinical 
diagnosis and patient care. AISINAI’s research builds on a 
paper published in January 2018 in Radiology that details the 
consortium’s work on natural language processing algorithms 
capable of identifying clinical concepts in radiology reports 
for CT scans.

The study can be accessed at:
https://www.nature.com/articles/s41591-018-0147-y
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in deployment.
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