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TAME- Trans Arterial MicroEmbolization-
• Arterial embolization technique to treat chronic pain from 

arthridities and tendinopathies
• Current understanding is synovitis and inflammation are 

drivers of pain
• Inflammation is fed by pathologic 

neoangiogenesis (abnormal new blood vessel growth).
• The IR Target: This abnormal vascularity appears as a 

"synovial blush" or "hyperemia
•  goal is not to block the joint's main blood supply, but 

to "prune" this pathologic neovascularity.
• Microembolization to treat neovessels 

• decrease inflammation 
• treats sensory nerves forming along these vessels 

causing pain
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The Great Debate: Embolic Choice
Embolic Materials for TAME
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Antibiotic Crystals: Imipenem/Cilastatin
• 5-7ml contrast with 500mg of Imipenem/cilastatin 
• Crystal size is 10 to 130 µm

• Occlusion lasts for ~2 hour in healthy vessels
• Inflamed vessels remain occluded for 

longer.
• Related to endothelial abnormalities of inflamed 

neo vessels prolonging recanalization.

• Concerns about antibiotic resistance
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Liquid Embolization- 
LipioJoint
• Lipiodol (ethiodized oil) is an oil-based radio-opaque 

contrast agent

• Indicated for intra-arterial injection for imaging of 
HCC; lymphangography; hysterosalpingography
• When oil is mixed with a water-soluble contrast 

agent an emulsion is created

• "Water in oil" - aqueous phase droplets in lipid 
phase 1:3 Ratio
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Liquid 
Embolization- 
LipioJoint
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NEXsphere-F
• NextBiomedical- Republic of Korea
• Embolic Agent: Nexsphere-F™
• Gelatin-based, hydrophilic particles
• Uniform spherical
• Calibrated at 100-300 um
• Resorbable within 2 - 8 h
• High elasticity and strong cohesion
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EG BEAD
• Engain- Republic of Korea
• Quick soluble gelatin 

microparticles
• derived from porcine skin
• Bio-resorbable material for 

temporary embolization 
effect
• Indications for hypervascular 

tumors such as HCC, and 
internal hemorrhage
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SAKURABEAD
• CrannMed -Ireland
• Resorbable alginate microspheres
• Derived from brown seaweed
• On hydration an enzyme entrapped within the alginate network 

is activated, àcatalyzes degradation of the particle
• Controlled by the amount of enzyme incorporated into the 

structure
• Breakthrough Device Designation by the U.S Food and Drug 

Administration
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TAME in OBL
• Outpatient low risk procedure
• Less expensive for pt (lower copay/co-insurance) and healthcare system
• May be more convenient-may be 
• more streamlined without logistics of large medical center

• More physician autonomy regarding scheduling, equipment, pt journey etc.
• Can do without, or with mild sedation
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Pedal access
• Early ambulation and discharge
• Patient satisfaction and modesty
• Ergonomics
• Proximity to the genicular arteries
• Some vessels may be easier to select
• Easy hemostasis, especially in obese 

patients
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CBCT : As an adjunct to DSA

• Rotational cone-beam CT (CBCT) 
• Map all genicular artery origins and 

variants without need for repeated 
acquisitions.

• Confirming the microcatheter is in the 
correct target vessel.

• Identifying dangerous non-target 
anastomoses to the skin.

• Useful with prior TKA, metallic hardware 
obscuring  origins of arteries 
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CBCT : Useful adjunct to DSA
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THE DATA
• The Good: Numerous prospective 

cohort studies and meta-analyses 
show GAE is safe and provides 
significant, durable (12-24+ months) 
improvement in VAS and WOMAC 
pain scores.

• The Debate: Acknowledge the 
"elephant in the room." The sham-
controlled RCTs (Bagla, Landers, 
Zadelhoff) have yielded conflicting 
results.
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Randomized Controlled SHAM trials

Bagla (2022) 

• 21 (13/7)patients
• Absorbable 

particles
• YES Statistical 

Difference

Landers (2023)

• 59 pt (29/30)
• Imipenem/cilistatin
• NO statistical 

Difference

Van Zaddelhoff 
(2024)

• 58 pt (29/29)
• Permanent 

embolics
• NO statistical 

Difference
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why are these 
results 
conflicting?

High Technique Variability: Different 
embolics, different target vessels, 
different endpoints.

Strong Placebo Effect: Knee pain is 
notoriously responsive to placebo.

Imperfect Patient Selection:  Trials 
may have included patients (e.g., KL 4) 
who were destined to fail.
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Predictors of Poor Outcomes

• Fibromyalgia
• Using ambulatory assist devices (walker, wheelchair)
• Very advanced age (>90 years old)
• Low back pain causing radicular symptoms
• No prior conservative treatment
• Very bad OA (KL 4 with angulation)
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MRI findings suggestive 
of poor response

• Full-thickness cartilage defects
• Severe disruption of the subchondral bone plate
• Bucket-handle meniscal tear
• MMPRT (Medial Meniscus Posterior Root Tear) 
• Old SIFK (Subchondral Insufficiency Fracture of 

the Knee)

• Small BML, and degenerative/horizontal meniscal 
tears do not significantly affect GAE efficacy
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Where Are We Headed?
• TAME is a promising, safe, and effective therapy for a specific patient 

population.

• The conflicting RCT data highlights a clear problem: we lack procedural 
standardization.

• More standardized techniques, patient selection, may help
• Final Thought: The future of GAE relies on IRs adopting best practices,  to 

produce consistent, reproducible results.
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