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At A Glance

¢ Genicular artery embolization (GAE) is a minimally invasive procedure that provides effective pain relief and inhibits progression of knee osteoarthritis.
o Patients treated with GAE had significant reduction in pain and greatly improved quality of life after one year.
o With GAE, patients might delay or avoid knee replacement surgery.

CHICAGO — A minimally invasive procedure provides significant relief from knee pain and may prevent the need for knee replacement surgery in people
with osteoarthritis, according to a study being presented this week at the annual meeting of the Radiological Society of North America (RSNA).

"This study addresses osteoarthritis, which is a significant public health issue and the leading cause of chronic pain and disability worldwide," said the
study's lead author, Florian Nima Fleckenstein, M.D., interventional radiologist at Charité — University Hospital Berlin in Germany. "With millions of people
affected by knee osteoarthritis, particularly in aging populations, finding effective, minimally invasive treatments is critical."

Osteoarthritis, a chronic, degenerative and progressive condition, is the most common cause of chronic joint disorders. According to the World Health
Organization, knee osteoarthritis affects over 365 million adults worldwide.

Most available therapies, such as pain medication and steroid injections, only mask the symptoms of osteoarthritis. They don't slow progression of the
disease. As osteoarthritis worsens and conservative treatments become ineffective, many people turn to joint replacement surgery.

Genicular artery embolization (GAE) is an innovative minimally invasive therapy for patients with symptomatic knee osteoarthritis. The genicular arteries
have several branches that form a network around the knee joint. These vessels are altered in patients suffering from osteoarthritis. In GAE, an
interventional radiologist injects small particles into selected branches that correspond to the site of knee pain to block blood flow to that area. Embolization
of the abnormal blood vessels helps to disrupt the cycle of inflammation, cartilage destruction and sensory nerve growth that characterizes osteoarthritis.

For the study, Dr. Fleckenstein and colleagues conducted a retrospective analysis of 403 cases from patients (age 40 to 90) with moderate to severe knee
osteoarthritis that didn't respond to conservative treatments. All patients underwent GAE at the Charité — University Hospital Berlin. The study was
designed to evaluate both the safety and efficacy of GAE across a broad spectrum of osteoarthritis severities. The effectiveness of the procedure was
measured using the Visual Analog Scale and the Knee Injury and Osteoarthritis Outcome Score. These standardized scores, which measure pain and quality
of life, were recorded at baseline and during follow-up visits at six weeks, three months, six months and one-year post-procedure.
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Technical success was achieved in 100% of procedures. Temporary slight skin discoloration and mild knee pain immediately after the procedure were noted
in 18% of all cases. No severe complications were reported. The quality-of-life index and pain score improved by 87% and 71%, respectively, at one-year
follow-up.

The findings show that GAE is a safe and effective treatment option across all severity grades of knee osteoarthritis, including advanced cases where other
treatments have very limited efficacy.

"Our study found that GAE can effectively reduce knee pain and improve quality of life early after the treatment, with these benefits being maintained over
the long term, especially for people who haven't had success with other treatments like physical therapy or pain medications," Dr. Fleckenstein said. "This
could potentially offer a new lease on life for many patients who suffer from debilitating pain and mobility issues, caused by osteoarthritis."

However, the study also showed that GAE is particularly effective in the early stages of knee osteoarthritis. This indicates that early intervention could
potentially delay or even prevent disease progression, reducing the need for more invasive treatments, such as surgery.

The researchers hope that by demonstrating the procedure's success in a large and diverse patient population, the study could influence medical practice and
policy, encouraging broader adoption of GAE in clinical settings worldwide.

"GAE has the potential to reduce the need for more invasive surgeries, lower health care costs and significantly improve the quality of life for countless
individuals suffering from knee osteoarthritis," Dr. Fleckenstein said.

He and his team plan to continue their research on degenerative joint disorders to provide patients with new options in the field of interventional radiology.

Co-authors are Timo Alexander Auer, M.D., Bernd Hamm, M.D., Bernhard Gebauer, M.D., and Federico Collettini, M.D. This study was awarded the
RSNA Trainee Research Prize.

Note: Copies of RSNA 2024 news releases and electronic images will be available online at RSNA.org/press24.

RSNA is an association of radiologists, radiation oncologists, medical physicists and related scientists promoting excellence in patient care and health care
delivery through education, research and technologic innovation. The Society is based in Oak Brook, Illinois. (RSNA.org)
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Editor's note: The data in these releases may differ from those in the published abstract and those actually presented at the meeting, as researchers continue
to update their data right up until the meeting. To ensure you are using the most up-to-date information, please call the RSNA Newsroom at 1-312-791-
6610.

For patient-friendly information on interventional radiology, visit Radiologvinfo.org.

Video (MP4):
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Video 1. Florian Nima Fleckenstein, M.D., introduces his research on genicular artery embolization for relief from knee pain.

Video 3. Florian Nima Fleckenstein, M.D., discusses how this minimally invasive procedure may prevent the need for knee replacement surgery in people
with osteoarthritis.
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Minimally Invasive Procedure
Relieves Knee Arthritis

Genicular artery embolization (GAE)
is a minimally invasive procedure
that provides effective pain relief
and inhibits progression of knee
osteoarthritis.

Patients treated with GAE had
significant reduction in pain and
greatly improved quality of life
after one year.

With GAE, patients might delay or
avoid knee replacement surgery.
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Figure 1. Peri-interventional DSA of the descending genicular artery (DSA), a diagnostic procedure to view the inner surface of blood vessels, (green
arrow) in a patient with symptomatic knee osteoarthritis of the right leg. On the left, the pre-interventional image with a clearly visible hyperemic blush (red
box). On the right, the post-interventional DSA after embolization with Imepenem-Cilastatin. A completely eliminated blush is observed while preserving
skin collaterals (orange arrows).
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Figure 2. Violin-boxplots showing median results of the Numeric Rating Scale (NRS) for pain values, as well as results from the Knee Injury and
Osteoarthritis Outcome Score (KOOS) questionnaire over time. Of note, a total of 333 patients were included with 147 patients analyzed at 12-months

follow-up.
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