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Osteoarthritis

* most common type of arthritis
* OA hip and knee ranked 11th highest contributor to global disability *

* Prevalence of symptomatic OA knee in individuals > 45y.0. ¥16.7% in
us?
* Management strategies3 STAGE OF KNEE OSTEOARTHRITIS
* pharmacologic treatments, physical therapy
« interventional techniques
* Surgery

1. Cross M, et al. Ann Rheum Dis. 2014;73:1323;
2. Barbour et al. Arthritis Care & Research In Press;
3. Nelson AE et al. Semin Arthritis Rheum 2014:43:701

Interventional Procedures

Modality Proposed mechanism
IA steroid Anti-inflammatory
Viscosupplement Supplementation of synovial fluid

Platelet rich plasma Restore joint hemostasis




Corticosteroid

3 systematic reviews consistently concluded

« |A corticosteroid > IA placebo for pain reduction (WMD -
21.91; 95% Cl-29.93 to - 13.89)

* patient global assessment (RR- 1.44; 95% Cl 1.13 to 1.82).
 only short-term benefit (< 3 weeks)

«_alack of evidence for efficacy in functional improvement.

REVIEW ARTICLES

Evidence-Based Knee Injections for the
Management of Arthritis

We conclude that strong evidence

Olivia T. Cheng, BA, Dmitri Souzdalnitski, MD, Conclusions.
Bruce Vrooman, MD, and Jianguo Cheng, MD, PhD  su use of intraarticular knee injection as a

JAMA | Original Investigation

Effect of Intra-articular Triamcinolone

vs Saline on Knee Cartilage Volume and Pain

in Patients With Knee Osteoarthritis

A Randomized Clinical Trial BRI

Timothy E. McAlindon, DM, MPH; Michael P. LaValley, PhD: William F. Harvey. MD; Lori Lyn Price, MAS:
Jeffrey B. Driban, PhD; Ming Zhang, PhD; Robert J. Ward, MD

Repeated injection (every 3 months) x 2years

Cartilage loss
0.11mm in thickness loss cf saline group
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* 7 systematic reviews, 9/10 guidelines positive on HA

« Cf. placebo, a significant improvement in pain scores
from baseline by 26% and function by 27% during the
period of fifth to thirteenth week

13 740-753

i

REVIEW ARTICLES

Evidence-Based Knee Injections for the
Management of Arthritis

Olivia T. Cheng, BA, Ditri Souzdalnitski, MD,
Bruce Vrooman, MD, and Jianguo Cheng, MD, PhD

Conclusions. We conclude that strong evidence

AAQS statement AAOS

* 7 additional trials

 Excluded studies <30 patient or efficacy <4 weeks

* “minimum clinically important improvement (MClI)”
« Statistical vs. clinical significance.

* Strong recommendation AGAINST use of VS
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Review Article

Viscosupplementation for treating knee
osteoarthrosis: review of the literature”

Tiago Youssef Ammar, Tomas Araujo Prado Pereira, Saulo Luis Lopes Mistura,
André Kuhn, José Idilio Saggin, Osmar Valaddo Lopes Jinior*

Fundo, S, Brazil

study included analysis on randomized clinical trials that included at least 100 patients in
each intervention group, meta-analyses and systematic reviews. Two meta-analyses, five
systematic reviews and six randomized clinical trials fulfilled the inclusion criteria for this

study included analysis on randomized clinical trials that included at least 100 patients in

each intervention group, I

and

ic reviews. Two ly

, five

systematic reviews and six randomized clinical trials fulfilled the inclusion criteria for this

review. In the light of the best evidence available so far, there is no consensus for indicating

or even for cont:

the use of intra-articular vi;

among patients

with symptomatic knee osteoarthrosis (level of evidence I and degree of recommendation
A). Further studies with appropriate methodology are needed to elucidate this matter.

Platelet Rich Plasma

* Growth factors and cytokines
* Regenerative functions
— Proliferation of stem cells and their recruitment
— Modulate inflammation
— Simulate new vessel formation

Andia, | & Mamum, . (2013}

st Rew. Aheumatod. doi 10 100K/ mirheum 2013141

namre
REVIEWS

Shen e al Journal o Orhopaedic Surgery and Research (2017) 1216

DI 10.1186/513018-017-05213

The temporal effect of platelet-rit

on pain and physical

function in

treatment of knee osteoarthritis:
review and meta-analysis of rand

controlled trials

Longxiang Shen'!, Ting Yuan'", Shengbao Chen’, Xuetaa Xie'” and Changc

14 RCT, 1423 particapants
Risk of bias: moderate in 4, high in
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WOMAC Pain score

PRP Control
Study or Subgroup _Mean SD_Total Mean SD Total

Mean Difference

Mean Difference

Weight _1V, Random, 95% C1 IV, Random, 95% C1
T11AU3 months

Duymus 2016 7224 33 11134 35 6.9% -3.90(-5.20,-251] —_

Duymus 2016 7224 33 717 34 72% 020(-0.80,1.20] B

Patel 2013 4954 25 10439 23 57% -550(-815,-2 —_— 3 months
Smith 2015 218 15 836 15 64% -6.00(-804,-3.96]

Subtotal (95% CI) 106 107 263% -3.69 [-6.87,-0.51]

Heterogeneity: Tau® = 9.65; Chi* = 47.20, df = 3 (° < 0.00001); I = 94%

Test for overall effect: Z = 2.28 (P = 0.02)

1.1.2 At6 months

Duymus 2016 9417 33 9716 34 73% -030(-109,049] -

Duymus 2016 9417 33 1629 35 7% —

Patel 2013 62 6 25 109 4 23 55% :

Sanchez 2012 4831 89 5432 8  7.3% -0.60[-L53,033] 6 months
Smith 2015 336 15 936 15 58% -6.00(-858 342 —

Vaquerizo 2013 531 48 103 48 48 6.8% -

Subtotal (95% CI) 243 242 39.9% -3. —

Heterogeneity: Tau® = 9.51; Chi* = 117.55, df = 5 (P < 0.00001); I = 96%

Test for overall effect: Z = 2.92 (P = 0.004)

113 At 12 months

Duymus 2016 114 24 33 162 28 35 7.0% -480(-6.04,-356] —

Duymus 2016 114 24 33 142 L1 34 7.3% -2.80(-3.70, 190 —

Raeissadat 2015 434 77 5137 6 71% -1101-2.29,009) — 12 months
Smith 2015 218 15 954 15 55% -7.00(-9.88, -4.12]

Vaquerizo 2013 6333 48 107 37 42 6.9% -440(-586,-294] -

Subtotal (95% CI) 206 188 33.9% -3.76 [-5.36,-2.16] -

Heterogeneity: Tau® = 2.71; Chi* = 2835, df = 4 (P < 0.0001); I = 86%

Test for overall effect: Z = 4.61 (P < 0.00001)

Total (95% CI) 555 7 100.0% -3.77 [-5.07, -2.47] >

Heterogeneity: Tau® = 5.82; Chi* = 200.56, df = 14 (P < 0.00001); I = 93% 5

Test for overall effect: Z = 5.69 (P < 0.00001)

Test for subaroup differences: Chi* = 0.00, df = 2 (P = 1.00), I = 0%

-5 § 10
Favours [PRP] Favours [Control]




WOMAC Pain score

PRP Control Mean Difference Mean Difference

Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C1

121 At3 months

Duymus 2016 22 54 33 387 122 35 6.9% -16.70 [-21.14, -12.26] —_

Duymus 2016 22 54 33 251 89 34 70% -3.10 [-6.61, 0.41] — 3 months

Patel 2013 188 172 25 374 136 23 5.8% -18.60(-27.34, 0.

mitl lS 27 10.8 15 6.3% -20.00 [~ 27 ]l lZ EQ]

Subtotal (95% CI) 107 26.0% -14.24 -2

Heterogeneity: Tau? = 78.05; Chi* = 34 57 df = 3 (P < 0.00001); I* = 91%

Test for overalleffect: Z = 3.04 (7 = 0.002)

1.2.2 At 6 months.

Duymus 2016 296 57 33 541 73 35 7.1% -24. 50[ 27.60, -21.40]

Duymus 2016 296 57 33 301 57 34 0 [

Patel 2013 224 183 25 395 13 23 6 months

Sanchez 2012 169 108 8 176 117 87

smin 2015 8108 15 31108 15

Vaguerizo 2013 197 111 48 362 168 s 10.80]

Subtotal (95% CI) 242 39.9% -13.51(-23.77, -3.26]

Heterogeneity: Tau? = 155.96; Chi* = 175 57, df = 5 (P < 0.00001); I = 97%

Test for overalleffect: Z = 2.58 (7 = 0.010)

1.2.3 At 12 months

Duymus 2016 386 7.7 33 542 79 35 7.0% -15.60 [-19.31, -11.89]

Duymus 2016 386 7.7 33 496 33 34  7.2% -11.00(-13.85,-8.15] 12 months

Raeissadat 2015 132 104 77 195 119 62 7.0%  -6.30 [-10.06, -2.54]

Smith 2015 7 72 15 30 126 15 62% -23.00(-30.34, -15.66]

Vaquerizo 2013 219 113 48 389 14.2 42 6.7% -17.00 [-22.35, -11.65]

Subtotal (95% CI) 206 188 34.1% -13.96 [-18.64, -9.28]

Heterogeneity: Tau® = 22.90; Chi’ = 24.71, df = 4 (P < 0.0001); I = 84%

Test for overal effect: Z = 5.85 (P < 0.00001)

Total (95% CI) 537 100.0% -13.91(-18.53, -9.28]

Heterogeneity: Tau” = 75.66; Chi’ = zoz 65, df = 14 (P < 0.00001); I = 94% — et %

Test for overall effect: Z = 5.90 (P < 0.00001)  vour vouns (Corns

Test for subgroup differences: Chi” = 0.01, df =2 (P = 0.99), I = Favours [PRP)  Favours [Contrall
oo J Sions Wed 2017 Feb S o 10 Feb.
Platelet-Rich Plasma Inj for Knee itis: A Py R
Double-Blinded Clinical Trial

xn ", v A7

Hocrigums 7, Bwvars

Intervention: PRP single injection vs. Bupi/betamethasone

Population: KL grade 3 and 4

Outcomes: Primary endpoint VAS at 1, 3 and 6 months

Result:

« No difference between IACS and PRP

« SF 36 and quality of life indicators at 6 months improve:
more in PRP group vs. IACS

In patient with
advanced knee OA,
what is the alternative
to knee replacement?




How it started

Areas to cover

How it started d Anatomic Basis

Translation to

Areas to cover clinical ¥ Clinical Data

procedure

Partial Chemical vs.

Denervation | Radiofrequency

PAIN' 152 (2011) 481457

1Ase - -
Resestch papers L]
Radiofrequency treatment relieves chronic knee osteoarthritis pain: A i
double-blind randomized controlled trial L

‘Woo-Jong Choi " Jun-Gol Song”,
Jin-Woo Shin**

- Yong-Up Kang",
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1 week 268145 236175 124143 162195 0.296
4 weeks 369435 258+80 23+48 14197 <0.001
12 weeks 389+49 274%102 03%13 124107 <0.001
Patient satisfaction with GPE"
53408 5507 0457

4 weeks 43+08 59:09° <0.001
12 weeks 37405 55+1.1° <0.001

Anatomic Basis

How it started

Areas to cover ! Clinical Data

Partial | Chemical vs.

Denervation Radiofrequency




Table 1. Previous ic Studies of the Innervation of the Anterior Knee Joint

Superior Inferior  Superior  Inferior  Common  Recurrent Saphenous  N.to  N.tovastus N.tovastus
lateral lateral medial  medial  fibular  fibular vastus  intermedius  medialis

genicular  genicular  genicular  genicular lateralis

Gardner1e 7 = 311 v 10/11 1/m v v v v

1948 (n=11)

Kennedy etalt? x v x x x v v v v v

1982 (n=15)

Horner etalts v va x x x v 45/45 X 15/45 45/45

1994(n=15)

Hirasawa etalt? b Vi vy x v x v v x v

2000 (n=5)

Franco et als X X X X [ 5/6 576 /6 8/8a /8

2015(n=8)

Kalthur etalzt N N N Nt N N s2/32 NI N Nt

2015(n=32)

Yasar etalzz N N 10/10 10/10 N N N N N N

2015(n=10)

Burckett St Laurant N N 18/20 x NI N 11720 N N 20720

etalz 2016 (n=20)

OrdunaValls et al2s x x x x 25/25 8/25 25/25 25/25 25/25 25/25

2017(n=25)

Sutaria etalzs v NI N N ve N N N N N

2017(n=20)

a, Tateral articular nerve; b, followed the popliteal vessels; ¢, lateral retinacular nerve; d, medial retinacular branch; n, specimens; NI, not

investigated; x, not found.

Anatomical Study of the Innervation of Anterior Knee
Joint Capsule
Implication for Image-Guided Intervention

John Tran, HBSc, * Philip WH. Peng, MBS, Karen Lam, MD.} Ehtesham Baig, MD.f
Anne MR Agur, PhD,* and Michael Gofeld, MDY

How it started Anatomic Basis

Areas to cover How it is done? Clinical Data

Partial Chemical vs.
Denervation Radiofrequency




Palisade

Areas to cover

How it started

Partial
Denervation

Clinical Data




Radiofrequency Procedures to Relieve Chronic Knee Pain ~ Prospective, Multicenter, Randomized, Crossover Clinical
n Evidence-Based Narrative Review Trial Comparing the Safety and Effectiveness of Cooled
Radiofrequency Ablation With Corticosteroid Injection in the
Anj Bhatia, MBBS, MD, FRCA, FRCPC, FIPP FFPMRCA, EDRA, CIPS,* Management of Knee Pain From Osteoarthritis
Philip Peng, MBBS, FRCPC,1 and Steven P Cohen, MD}
Tim Davis, MD,* Eric Loudermilk, MD,  Michael DePalma, MD,§ Corey Hunter, MD,§ David Lindley, DO.J|

Regional Anesthesia and Pain Medicine » Volurme 41, Number 4, uly-August 2016 Nilesh Pute, MD.** Daniel Cho, MD. 1 Mare Sofoman, MD,4+ Anita Gupia, DO, PharmD§
Mehul Desai, MD, || Asokumar Buvanendran, MD,*** and Leonardo Kapural, MD, PhD111

CRFA Regional Anesthesia and Pain Medicine » Volume 43, Number 1, January 2018

ns
(N=53) (N=68)

Nomew 16%

TABLE 3. Oxford Score Clasfication Dirbutons
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‘ Analvsi Tomiod
Review and Met, of 12 Genicular nerve ablation: a systematic review of
Controlled Trials Evaluating the Efficacy of Invasive rocedur tcomes for chronic kn ain
Radiofrequency Treatment for Knee Pain and Function procedure outcomes for cronic knee p
BioMed Research International
Volume 2019, Article ID 9037510, 14 pages
Tao Hong,' Haiyuan Wang,” Guangxiao Li,’ Peng Yao,' and Yuanyuan Ding;

Lauren Zeitlinger, DO, Judith Kopinski, MD and Thomas DiPasquale, DO

! Current Orthopaedic Practice

Volume 30+ Number 5 * September/Octaber 2019

Review of Radiofreq y Ablation for
f Knee Pain "
O Rne€ AN curent Pain and Headache Reports (2019) 23:55  NEUROMODULATION & INTERVENTIONAL SECTION

Vwaire Orhurhu - Ivan Urits" - Ravi Grandhi? - Alaa Abd-Elsayed”
i for the of ic Knee

Osteoarthri

A Systematic Review

Prabiit Ajrawat, H.BKin,* Lenny Radomski, MD,* Anuj Bhatia, MD, MBBS, FRCA, FRCPC, "%
The Effectiveness and Safety of Genicular Nerve Phillip Peng, MBBS, FRCP," Nikhil Nath,* and Rajiv Gandhi, MD, MSc, FRCSC*

Radiofrequency Ablation for the Treatment of Recalcitrant Knee Pain
Due to Osteoarthritis: a Comprehensive Literature Review Pain Medicine, 21(2), 2020, 333-348

Quinn Tate" - Aaron Conger - Taylor Burnham' - Daniel M. Cushman - Richard Kendall” - Byron Schneider? -

Zachary L McCormick 13 RCT, 2 PC, 7P, 11 case series

Current Physical Medicine and Rehabilitation Reports (2019) 7:404-413




How it started Anatomic Basis

Areas to cover How it is done? Clinical Data

Partial
Denervation

Charcot joint

e Systemic disease
e Affect both nervous and vascular system

Partial Denervation

Partial Joint Denervation I: Wrist, Shoulder,
and Elbow

A. Lee Dellon, MD., Ph.D.
Batimars, Mi. | fun

Partial Joint Denervation II: Knee and Ankle

A Le Dellon, ¥ D,




How it started Anatomic Basis

Areas to cover How it is done? Clinical Data

Partial
Denervation

100% Ethanol [

ORIGINAL ARTICLE
0 Chemical Ablation of Genicular Nerve with '
Phenol for Pain Relief in Patients with Knee
Osteoarthritis: A Prospective Study

Roberta Cristina Risso, MD*; Leonardo Henrique Cunha Ferraro @, MD, PhD*;
Thiago Nouer Frederico, MD*; Philip W. H. Peng, MBBS, FRCPC';
Marcus Vinicius Luzo, MD, PhD*; Pedro Debicux, MD, PhD*;

Rioko Kimiko Sakata ®, MD, PhD*

*Federal University of Sdo Paulo, So Paulo, Brazil; YToronto Western Hospital, University of
Toronto, Toronto, Ontario, Canada




Table 3. Pain Intensity (range)

Baseline (To) 7(6-8)

2wks 4(3-5)*
1mos 4(2-5)*
2mos 4(3-5)*
3mos 4(2-5)*
6mos 4(3-6)*

Table 2. WOMAC SCORE-subscale and composite  Pain >50% relief is 46% at 6 months

WOMAC  Baseline 2wks 1mos 2mos 3mos 6mos
Subscale

Pain 9(8-13) 6(4-7)* 42-6)*  5(2-6)* 3(2-6)* 4(2-8)*
Stiffness  4(2-6) 1(0-3)* 1(0-2)* 1(0-2)* 0(0-2)* 0(0-2)*

Function  32(26-44)  15(11-25)* 13(9-18)*  13(7-18)*  11(7-19)*  13(9-21)*

Composite  45(35-62)  23(16-34)* 19(13-25)* 18(10-26)* 16(9-29)*  17(12-26)*
Score

Table 4. Number of Patients with Side Effects and Com-

plications
2 weeks 1 month 2 months 3 months 6 months
Local pain 2 (5%) 0 0 0 0
Hypoesthesia 6(14%) 0 0 0 0
Swelling 13 (30%) 5 (12%) 0 0 0
Bruise 9(21%) 0 0 0 0
Summary

* Intra-articular injection:
« steroid, VS, and PRP
« efficacy and limitations

* Genicular nerves ablation
* Anatomical basis
* Technical aspect
* Efficacy
* Radiofrequency vs chemcial

Thank You




