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What is HI-

FU?

• Non-invasive, image-guided thermal
ablation

• Focused ultrasound converges at a 
precise target → thermal necrosis

• No skin incision, no needle

• Image guidance: fluoroscopy or MRI



Mechanism in Pain Management

• Targets sensory nerves
or periosteal
innervation

• Bone absorbs ultrasound
energy efficiently

• Denervation at bone–
nerve interface

• Comparable goal to 
radiofrequency ablation
(RFA)



Fluoroscopy-Guided HIFU: Step-by-

Step
• Patient positioning: 
prone, abdominal pillow
to reduce lumbar
lordosis

• Skin preparation and gel 
pad coupling

• Target identification
via fluoroscopy

• Alignment of HIFU focal
point with bone–nerve
interface

• Energy delivery (single 
sonication per target)
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Procedure
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Preclinical Evidence

• Porcine model –
Medial branch nerves:

• HIFU ablation rates: 

71–96% (1000–2000 J)

• Higher than RFA (50%)

• No significant
adverse events



Clinical Evidence – Pilot 

Study
• 10 patients, 
lumbar facet

pain

• Clinical 
success:

• 90% at 1 month

• 60% at 6 months

• No significant
adverse events



Clinical Evidence – Prospective

Study
• 30 patients, 
zygapophyseal joint pain

• Responder rate:

• 82.6% at 6 months

• Mean NRS ↓ from 7.1 to 
3.3 at 6 months

• No device/procedure-
related serious adverse

events
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LBP-002 – Success Rate

Orange line represents 50% success rate which is the commonly known success rate for 
RFA 
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LBP-002 – Average NRS

Orange line represents 2 points drop
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Clinical Studies (183 procedures to 

date)*

LBP-001 (Pilot - Canada): Completed (13/13)
• Multisite, Interventional, Prospective, Open label, Single 

Arm 

LBP-021 (Pilot - Israel): Completed (10/10)
• Single Site, Interventional, Prospective, Open label, 

Single Arm

LBP-002 (Stage Pivotal OUS): Completed (30/30)
• Multisite, Interventional, Prospective, Open label, Single 

Arm, Last FU in April 2023

LBP-003 (FDA Pivotal): Finished Recruiting (90/90)+32 crossover
• Multisite, Interventional, Prospective, Double arm blinded 

with Sham control

SIJ (Pilot - Israel): Recruiting (8/10)
• Single Site, Interventional, Prospective, Open label, 

*1 April 2024



MRI & Histology Evidence

• MRI post-procedure: edema 
and necrosis at target site

• Histology: coagulative 
necrosis localized to medial
branch nerve

• Preservation of surrounding
soft tissue



Beyond Facet Joints

Expanding

Indications:

• SIJ pilot

• Knee OA (strip 

lesion, rapid

effect)

• Bone mets
(palliative care)

the possibility of repeated treatments without

cumulative dose limits.



Patient Selection & 

Contraindications

Ideal:

• Chronic lumbar facetogenic pain, positive diagnostic block

• Patients at high bleeding risk or with implanted devices

• Outpatient feasibility

Contraindications:

• BMI > 35 (acoustic penetration limit)

• Severe scoliosis/kyphosis

• Osteoporosis

• Previous surgery / Extensive scar tissue over target

• Skin infection at treatment site



• First in Italy, among the 
first in Europe

• Treated patients with 
lumbar facetogenic pain

• Procedures in outpatient
setting under 
fluoroscopic guidance

• Excellent patient
tolerance

• 80% of patients reported
good outcome at 5 months

My Clinical Experience



• Targeting 

medial

branch at

transverse–

articular

junction

• Limited 

handpiece

inclination

(max ~15°

lateral)

• Specific

gel pads: 

high vs low 

BMI

• Double 

safety

aiming

system 

(“sniper-

• Sensory

test 

(300 J / 

20 sec) 

→ avoid

radicula

r pain

• Treatmen

t: 1000 

J / 50 

sec if

only

local/gl

uteal

pressure

• Patient-

controll

ed

safety



HIFU vs RFA - Comparative 

Overview
HIFU (High-Intensity Focused Ultrasound) RFA (Radiofrequency Ablation)

✅Completely non-invasive (no needle) ❌ Invasive (needle placement)
✅No bleeding/infection risk ❌ Risk of bleeding/infection
✅ Safe in anticoagulation & implants ❌Contraindicated in many cases
✅Outpatient, fast recovery ❌ Longer recovery, sterility needed

❌ Limited acoustic penetration (BMI >35)
✅Works across most BMIs

✅Usable in postsurgical patients
❌Challenging in severe deformity/previous
surgery - scarring ✅ Easier targeting with needles

❌ Limited long-term evidence ✅ Established long-term outcomes

Regular-RFCooled-RFHI-FU Lesion
Lesion size correlates with durability – Pain Physician
2017



HIFU

x = 3-8 mm

R?

Compared to RFA, HIFU produces larger
lesions at the bone–nerve interface, a 
finding confirmed by MRI and histology.



Future Directions

01 Larger randomized controlled trials

02 Long-term follow-up data

03 Comparative studies vs. RFA in specific populations

04 Cost-effectiveness analyses



Take-Home Messages

• HIFU: a promising, non-invasive technique 
for pain management

• Safe, well tolerated, with encouraging

results

• Not a universal replacement for RFA

• Need for robust, long-term evidence

• Ongoing FDA Pivotal Trial (LBP-003).
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