Hidden Figures: How Al Could Spot a Silent
Cancer in Time to Save Lives
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It's no wonder Dr. Elliot Fishman sounds frustrated when he talks about pancreatic cancer.

As a diagnostic radiologist at Johns Hopkins Hospital, one of the world’s largest centers for pancreatic
cancer treatment, he has the grim task of examining pancreatic CT scans for signs of a disease that's usually
too advanced to treat.

Because symptoms seldom show up in the early stages of pancreatic cancer, most patients don't get CT
scans or other tests until the cancer has spread. By then, the odds of survival are low: Just 7 percent of
patients live five years after diagnosis, the lowest rate for any cancer.

"Our goal is early detection of pancreatic cancer, and that would save lives,” Fishman said.

Fishman aims to spot pancreatic cancers far sooner than humans alone can by applying GPU-accelerated
deep learning to the task. He helps spearhead Johns Hopkins' Felix project, a multimillion dollar effort
supported by the Lustgarten Foundation to improve doctors™ ability to detect the disease.
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Deep Learning Aids Hunt for Silent Killer

The pancreas — a six-inch long organ located behind the stomach — plays an essential role in converting the
food we eat into fuel for the body's cells. It's located deep in the abdomen, making it hard for doctors to feel
during routine examinations, and making it difficult to detect tumors using imaging tests like CT scans.

Some radiologists, like Fishman, see thousands of cases a year. But others lack the experience to spot the
cancer, especially when the lesions — abnormalities in organs and tissue — are at their smallest in the early
stages of the disease.

“If people are getting scanned and diagnoses aren’t being made, what can we do differently?” Fishman asked
in a recent talk at the GPU Technology Conference, in San Jose. "We believe deep learning will work for the
pancreas.”

Johns Hopkins is ideally suited to developing a deep learning solution because it has the massive amounts of
data on pancreatic cancer needed to teach a computer to detect the disease in a CT scan. Hospital
researchers also have our DGX-1 Al supercomputer, an essential tool for deep learning research.

Detecting Pancreatic Cancer with Greater Accuracy

Working with a team of computer scientists, oncologists, pathologists and other physicians, Fishman is
helping train deep learning algorithms to spot minute textural changes to tissue of the pancreas and nearby
organs. These changes are often the first indication of cancer.

The team trained its algorithms on about 2,000 CT scans, including 800 from patients with confirmed
pancreatic cancer. [t wasn't easy. Although Johns Hopkins has ample data, the images must be labeled to
point out key characteristics that are important in determining the state of the pancreas. At four hours per
case, it's a massive undertaking.

In the first year of the project, the team trained an algorithm to recognize the pancreas and the organs that
surround it, achieving a 70 percent accuracy rate. In tests this year, the deep learning model has accurately
detected pancreatic cancer about nine times out of 10.

Earlier Diagnosis Possible

The team is now examining instances where cancer was missed to improve its algorithm. It's also working to
go beyond identifying tumor cells to predict likely survival rates and whether the patient is a candidate for

surgery.

Finding an answer is urgent because even though pancreatic cancer is rare, it's on the rise. Not long ago, it
was the fourth-leading cause of cancer deaths in the U.S. Today it's No. 3. And less than a fifth of patients are
eligible for surgery at the time of presentation, the primary treatment for the disease.

For Fishman, deep learning detection methods could mean earlier diagnosis. He estimates that nearly a third
of the cases he sees could have been detected four-12 months sooner.

"We want to train the computer to be the best radiologist in the world,” Fishman said. “"We're hopeful we can
make a difference.”

To learn more about Fishman's research, watch his GTC talk, The Early Detection of Pancreatic Cancer Using
Deep Learning: Preliminary Observations.

Also, here are two of his recent papers:

e Recurrent Saliency Transformation Network: Incorporating Multi-Stage Visual Cues for Small Organ
Segmentation, ArXiv, April 2018
e A 3D Coarse-to-Fine Framework for Automatic Pancreas Segmentation, ArXiv, Dec. 2017

* Main image for this story pictures a pancreatic cancer cell.
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