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Disclaimer

I am not an orthopedic surgeon!
Residency: PM&R at Stanford University

Fellowship: Interventional Pain at Hudson Medical (NY)

Current Position: UCSF-MarinHealth Non-Op Spine Doc
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Medication Management
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Non-Operative Procedures for Arthritis

Injections

Steroid

Hyaluronic acid

PRP

Ablations

Genicular 
nerve

Femoral and 
Obturator 
articular 
branches

Suprascapular 
nerve

Neuromodulation

Spinal cord 
stim

DRG stim

Peripheral 
nerve stim
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NERVE ABLATIONS
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Genicular Nerve Radiofrequency Ablation
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Genicular Nerve Anatomy
Genicular nerves = sensory articular branches off various nerves 

Gonzales et al. Techniques in Vascular and Interventional Radiology. 2020

Choi et al. Korean J Pain. 2016

Superolateral and 

superomedial genicular 

nerves: respective 

concave transitions of the 

femoral metadiaphysis

and femoral condyles

Inferomedial genicular 

nerve: concave transition 

between the tibial plateau 

and adjacent 

metadiaphyseal shaft
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Genicular Nerve Block
Procedure details for genicular nerve block 

Choi et al. Korean J Pain. 2016

Medial retinacular branch (optional 

fourth site): midline anterior distal 

femoral diaphysis 3 cm cephalad to the 

superior aspect of the patella
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Genicular Nerve Radiofrequency Ablation
Procedure details for genicular nerve RFA 
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First RCT for Genicular Nerve RFA

Inclusion criteria: 38 patients with a) severe knee OA pain > 3 

months, b) + response to genicular nerve block, c) no response 

to conservative measures

Methods: treatment group (n = 19) had fluoroscopy-guided 

genicular RFA. control group (n = 19) had fluoroscopy-guided 

needle placement without ablation
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Choi et al. 

VAS Score: significant decrease 

in VAS scores compared to sham 

at 4 and 12 weeks in the RFA 

group (p<0.001)

Proportion achieving > 50% 

pain relief: 10 participants (59%) 

achieved this at 12 weeks in RFA 

group. Sham = 0
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Choi et al. 
Secondary Outcomes  and Adverse Events

The RFA group’s Oxford Knee Scores were better than 
control group scores at 4 and 12 weeks (p < 0.001)

The RFA group’s satisfaction was better than the control 
group satisfaction at 4 and 12 weeks (p < 0.001)

There were no adverse events reported
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Evidence of  Genicular RFA for Knee OA

▪ Eight articles (including six RCTs) 

included

▪ Primary outcome: pain reduction 

> 50% 

▪ Secondary outcome: validated 

functional assessments and 

avoidance of TKA
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Tate, 2019 (RCTs)
Author/year Study question Outcomes Complications

Sari, 2018 RFA vs IA steroid RFA treatment of pain exceeded 

MCID in VAS + WOMAC

None

Choi, 2011 RFA vs sham > 50% improvement in pain at 12 

weeks for 59% of patients

None

Davis, 2018 RFA vs IA steroid > 50% improvement in pain at 6 

months for 74% of patients

None

McCormick, 

2018

RFA vs RFA w/ 

prior block

> 50% improvement in pain at 6 

months for 74% of patients

None

El-Hakeim, 2018 RFA vs NSAIDs RFA treatment of pain exceeded 

MCID in VAS + WOMAC

None

Jadon, 2018 RFA: bipolar vs 

monopolar

RFA treatment of pain exceeded 

MCID in OKSS

None
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Tate, 2019
Results

RCTs and cohort studies 
of fluoro-guided 
genicular RFA 

demonstrated variability 
in responder rate

Responder rate varied 
from 59% at 3 months to 

74% at 6 months

No complications were 
reported, although case 
reports have noted pes 
anserine tendon injury, 
septic arthritis, and 3rd

degree skin burns

“genicular RFA provides an effective treatment option
for patients with recalcitrant chronic knee pain

secondary to OA with up to 74% of patients
experiencing greater than 50% pain relief at 6 months”
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Hip Joint Radiofrequency Ablation
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Sensory Inputs Responsible for Hip Pain
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Kawaguchi, 2001
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Kawaguchi, 2001
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Obturator Branches



22

Femoral Branches
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Kawaguchi, 2001
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Limited Evidence

Author/yr Sample 

Size

Nerve Imaging Follow up 

time

Outcome on Pain

Kawaguchi, 

2001

14 ON and FN Fluoroscopy 11 months 60% reduction in pain 

score

Rivera, 2012 18 ON and FN Fluoroscopy 6 months 33% reduction in pain 

score

Chye, 2015 15 ON and FN Fluoroscopy 3 months 60% reduction in pain 

score

Okada, 1993 15 ON and FN Fluoroscopy 12 months Pain relief in 14/15 

patients

Kapural, 

2018

23 ON and FN Fluoroscopy 

+ ultrasound

6 months >80% reduction in pain 

score

Tinnirello, 

2018

14 ON and FN Fluoroscopy 12 months >50% improvement in 

9/14 pts at 12 mo
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Interventional Options for Post TKA Pain
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Genicular RFA for Post TKA Pain 

• 1 RCT, 5 retrospective cohort studies, 2 case series, 3 case reports

11 studies included

265 patients total 

Studies included regular RFA, cooled RFA, and pulsed 
RFA
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Meiling et al.
RCT by Qudsi-Sinclair et al.

Double-blind RCT of 28 
patients comparing 
genicular RFA vs 

genicular nerve block 
(anesthetic + steroid)

Both groups 
demonstrated significant 
improvements at 6 and 

12 months in NRS, OKS, 
and Knee Society Score

Between group 
differences were not 
significant (p > 0.05)

Patient perception:

- 65% of RFA group 
reported “very much 
better” or “much better”

- 35% of nerve block 
group reported the above 
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Meiling et al. 
Systematic review results 

Extreme heterogeneity in the studies included in this review

Studies included reported positive results in pain and disability ranging from 30-
100%

Very few adverse events reported

Conclusion: there is limited evidence associated with low certainty to support the 
use of genicular RFA for post-TKA pain, largely due to inconsistency and risk bias
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Genicular RFA for Post-TKA Pain
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Neuromodulation



31

Peripheral Nerve Stimulation (PNS)



Nayak et al. Pain Research and Treatment. 2018. 
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Mechanism of  Action for PNS

Gate control theory

Excitation failure in c-fiber nociceptors and suppression of dorsal horn activity

Stimulation-induced blockade of cell membrane depolarization

Decreased hyperexcitability of dorsal horn neurons

Depletion of excitatory amino acids (glutamate)
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PNS for Chronic Post-TKA Pain

Two patients with 
chronic intractable 
knee pain (>1 year 
out from TKA) with 
failed conservative 

treatment

Excellent 
relief with 
PNS trial 
x 1 week

Permanent implantation

• significant improvement in 
walking distance, standing 
and sitting tolerance

• patient 1: 50-70% pain 
improvement during the day 
and 100% at night at 6mo

• patient 2: 80-90% relief at 
2.5 mo
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Summary 

▪ Medication Mgt: Topical NSAIDs (1st line), Non-selective oral 

NSAIDs (2nd line). Consider Tramadol and Duloxetine

▪ Ablations: Genicular nerve, Femoral/Obturator sensory articular 

branches

- Promising evidence for genicular nerve RFA for refractory knee 

OA pain, with a success rate of 74% at 6 months. 

- Limited evidence for hip denervation and genicular RFA for post-

TKA pain

▪ PNS: Some limited evidence for acute post-TKA pain. More 

evidence needed for both acute and chronic post-TKA pain
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Thank you!
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