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ODbjectives

AEvaluate available quantitative neuroanatomy of the
shoulder, knee, hip.

AHighlight the importance of preclinical and
translational research in the development of
peripheral nerve ablation and stimulation.
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Genicular Nerve Ablation for
Chronic Knee Pain



Genicular Ablation
Evolution

Anatomical Study of the Innervation of Anterior Knee

Joint Capsule
Implication for Image-Guided Intervention

John Tran, HBSc,* Philip WH. Peng, MBBS, 7 Karen Lam, MD, i Ehtesham Baig, MD, 7
Anne M.R. Agur, PhD,* and Michael Gofeld, MD7

2011

Radiofrequency treatment relieves chronic knee osteoarthritis pain: A
double-blind randomized controlled trial

Woo-Jong Choi?, Seung-Jun Hwang", Jun-Gol Song?, Jeong-Gil Leem?, Yong-Up Kang ¢, Pyong-
Jin-Woo Shin®*

Accuracy of fluoroscopic-guided genicular nerve
blockade: a need for revisiting anatomical landmarks

Loic Fonkoue, "? Catherine Wydemans Behets,' Amaud Steyaert,>*
Jean-Eric Kouame Kouassi,? Christine Detrembleur,? Bernard Le Polain De Waroux,’
Olivier Cornu®®

Pain Medicine 2011; 12: 546-551

Wilay Pariodicals, inc.

Percutaneous Radiofrequency Treatment
for Refractory Anteromedial Pain of
Osteoarthritic Knees

Masahiko lkeuchi, MD, PhD,* Takahiro Ushida, MD,
PhD,** Masashi lzumi, MD,* and Toshikazu Tani,
MD, PhD*

2020

Revisiting the anatomical
evidence supporting the

classical landmark of genicular
John Tran," Anne Agur,” Philip Peng’

To the Editor

3
Lateral Medial

Prospective, Multicenter, Randomized, Crossover Clinical
Trial Comparing the Safety and Effectiveness of Cooled
Radiofrequency Ablation With Corticosteroid Injection in the
Management of Knee Pain From Osteoarthritis
Tim Davis, MD,* Eric Loudermilk, MD, # Michael DePalma, MD.} Corey Hunter, MD,§ David Lindley, DO,//

Nilesh Patel, MD,** Daniel Choi, MD, 77 Marc Soloman, MD, [} Anita Gupta, DO, PharmD,§§
Mehul Desai, MD,[If| Asokumar Buvanendran, MD,*** and Leonardo Kapural, MD, PhDT 77

~ N

Cooled Radiofrequency Ablation Treatment of

the Genicular Nerves in the Treatment of
Osteoarthritic Knee Pain: 18- and 24-Month

Results 2021

Corey Hunter ®, MD*; Tim Davis, MD [; Eric Loudermilk, MD*: Leonardo
Kapural, MD?®; Michael DePalma, MD1

Technical considerations for genicular nerve
radiofrequency ablation: optimizing outcomes

4

Zachary L McCormick @ ,' Steven P Cohen @, David R Walega,” Lynn Kohan
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Anatomical Study of the Innervation of Anterior Knee
Joint Capsule
Implication for Image-Guided Intervention

John Tran, HBSc,* Philip WH. Peng, MBBS, 7 Karen Lam, MD, 1 Ehtesham Baig, MD, 7
Anne M.R. Agur, PhD,* and Michael Gofeld, MD7

Response:

Conger A, Cushman DM, Walker K,

A &~ ' C . Petersen R, Walega DR, Kendall R,
McCormick ZL. A Novel Technical
| N. to vastus intermedius . Superior lateral genicular n. . Superior medial genicular n Common fibular n, . N. to vastus medialis Promco'_ for Improved Capture of
the Genicular Nerves by
N. to vastus lateralis . inferior lateral genicular n, . Inferior medial genicular n. Recurrent fibular n, Infrapatellar br. of saphenous n Radiofrequency Ablation. Pain Med.

2019 Nov 1;20(11):2208 - 2212.



Prospective, Multicenter, Randomized, Crossover Clinical ™=
Trial Comparing the Safety and Effectiveness of Cooled
Radiofrequency Ablation With Corticosteroid Injection in the
Management of Knee Pain From Osteoarthritis

Tim Davis, MD,* Eric Loudermilk, MD, 1 Michael DePalma, MD,; Corey Hunter, MD,§ David Lindlev, DO,/
Nilesh Patel, MD,** Daniel Choi, MD, 77 Marc Soloman, MD, | Anita Gupta, DO, PharmD,§§
Mehul Desai, MD, [[|] Asokumar Buvanendran, MD,*** and Leonardo Kapural, MD, PhD7 171
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Radiofrequency techniques to treat chronic
knee pain:a comprehensive review of anatomy, D¢ EJamison'”

Steven P Cohen'-®

effectiveness, treatment parameters, and patient
selection

Predictors of success

Medial compartment osteoarthritis and concordant pain
Large and/or multiple lesions
Controlled prognostic blocks

Predictors of failure

Greater disease burden (eg, longer duration of symptoms, greater disability)
Previous surgery

Opioid use
PS}’ChOp&thOIOgy Figure 2 Lateral radiograph of the knee depicting locations for genicular nerve
Diffuse pain Sym ptomatology (ﬁ bromyalgianess) Figure | Anterior-posterior radiograph of the knee depicting locations for ~targeting.

genicular nerve targeting. Abbreviations: M, inferomedial; IP, infrapatellar; MR, medial retinacular; SL,

Abbreviations: IM, inferomedial; IP, infrapatellar; MR, medial retinacular; SL,

Siipérelatirats SM; siperoriedil superolateral; SM, superomedial.



Prognostic Blocks?

AA Prospective Randomized Trial of Prognostic Genicular Nerve Blocks
to Determine the Predictive Value for the Outcome of Cooled
Radiofrequency Ablation for Chronic Knee Pain Due to Osteoarthritis.

A McCormick A, Reddy R KornM3, DayanimD?, Syed RF BhaveM8, ZhukalinM?, ChoxiS®, Ebrahimif®, Kendall M@, McCarthy FE)
Khan B, Nagpal G Bouffardk?4, WalegaDF.

29 subjects> Prognostic Block®*> CRFA 58.6% pain responders**

25 subjects> NO BLOGK CRFA

64.0% pain responders

* Block volume 1 ml i
**Responder Rate>x p/E> LI AYy NBEAST 4 ¢ Y2YUK&AT 2hal!/ haaSz2t


https://www.ncbi.nlm.nih.gov/pubmed/?term=McCormick%20ZL%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reddy%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Korn%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dayanim%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Syed%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhave%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhukalin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Choxi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ebrahimi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kendall%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCarthy%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagpal%20G%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bouffard%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29300971
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walega%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=29300971

Articular sensory nerves emerge from several branches the femoral, sciatic obtut&tér N
¢cg2 SIENIeé& NYR2YAI SRTE a4KFY O2ydNREtfSR w/ ¢Q

CRFA has been studied; a prospective study demonstrated 19% chance of complete pain relie
as a 35% chance of minimum clinically important difference:

A GAYLINROSRé 3FJf20lf LISNOSAGSR STFSOUl=E Br4apms bw{ LI
A Genicular CRFA compares favorably to corticosteroid injection in providing a higher responder
6 and 12 months with better functional improvement from OA

A CRFA 74% response atyir; IAS 16% at yir
Cryoneurolysisnay also ou{perform sham control for up to 90 days
PRP may outperformiscosupplementatiomvith Hyaluronic Acid lZL

o To I

0.8

Pre-operative ablation did not appear to improve pain outcomes after’]

Long term outcomes of CRFA in extended study reported to 24 méhth .\
A Reflects33 includedof 83 screened subjects. Hﬁ—\

1. Burckett-St Laurant D, et. al. The Nerves of the Adductor Canal and the Innervation of the Knee: An Anatomic Study. Reg Anesth Pain Med. 2016 May-Jun;41(3):321-7. 0.2

2. Tran J, et al. Anatomical Study of the Innervation of Anterior Knee Joint Capsule: Implication for Image-Guided Intervention. Reg Anesth Pain Med. 2018 May;43(4):407-414. . R e e EE B B B
3. Franco CD, et. al. Innervation of the Anterior Capsule of the Human Knee: Implications for Radiofrequency Ablation. Reg Anesth Pain Med. 2015 Jul-Aug;40(4):363-8. Days from procedure

4. McCormick ZL, et. al. Cooled Radiofrequency Ablation of the Genicular Nerves for Chronic Pain due to Knee Osteoarthritis: Six-Month Outcomes. Pain Med. 2017 Sep 1;18(9):1631-1641.

5. Davis T, et. al. Prospective, Multicenter, Randomized, Crossover Clinical Trial Comparing the Safety and Effectiveness of Cooled Radiofrequency Ablation With Corticosteroid Injection in the Management of Knee Pain From Osteoarthritis. Reg Anesth Pain Med.
2018 Jan;43(1):84-91.

6. Davis T, et. al. Twelve-month analgesia and rescue, by cooled radiofrequency ablation treatment of osteoarthritic knee pain: results from a prospective, multicenter, randomized, cross-over trial. Reg Anesth Pain Med. 2019 Feb 16.

7. Radnovich R, Scott D, Patel AT, Olson R, Dasa V, Segal N, Lane NE, Shrock K, Naranjo J, Darr K, Surowitz R, Choo J, Valadie A, Harrell R, Wei N, Metyas S. Cryoneurolysis to treat the pain and symptoms of knee osteoarthritis: a multicenter, randomized,
double-blind, sham-controlled trial. Osteoarthritis Cartilage. 2017 Aug;25(8):1247-1256.

8. Han Y, Huang H, Pan J, Lin J, Zeng L, Liang G, Yang W, Liu J. Meta-analysis Comparing Platelet-Rich Plasma vs Hyaluronic Acid Injection in Patients with Knee Osteoarthritis. Pain Med. 2019 Mar 7.

9. Walega D, et. al. Radiofrequency ablation of genicular nerves prior to total knee replacement has no effect on postoperative pain outcomes: a prospective randomized sham-controlled trial with 6-month follow-up. Reg Anesth Pain Med. 2019 Apr 25.

10. Hunter C, Davis T, Loudermilk E, Kapural L, DePalma M. Cooled Radiofrequency Ablation Treatment of the Genicular Nerves in the Treatment of Osteoarthritic Knee Pain: 18- and 24-Month Results. Pain Pract. 2020 Mar;20(3):238-246.
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Probability of at least 50% pain relief
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To pray alone and reject ordinary meanes, is to doe like him in Aesope, that when his cart was stalled, lay
flat on his backe and cryed aloud helpe Hercules, but that was to little purpose, except as his friend

advised him, rotis tute ipse annitaris, hee whipt his horses withall, and put his shoulder to the wheel. i
Robert Burton 1577-1640
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Gross Anatomical Review:

Suprascapular N

Axillary N

Lateral Pectoral N

Upper and Lower Subscapular N



Suprascapular Nerve, Gross Anatomy

Lateral Posterior Motor

2 B \




Axillary Nerve: Gross Anatomy

Anterior Posterior Motor




Lateral Pectoral Nerve:

Gross Anatomy

Anterior




Upper and Lower Subscapular Nerves: Gros:
Anatomy

Anterior Motor
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Relevant Shoulder Structure Innervation

Eckmann MS, McCormick ZL, Beal C, Julia J, Cheney CW, Nagpal AS. Putting Our Shoulder to the Wheel: Current Undé& gtendiinNgarel
Ablation for Chronic Shoulder Pain. Pain Med. 2021 Jul 25;22(Sup#8.):S2

Upper and/or Lower
Structure Suprascapular N Axillary N Lateral Pectoral N Subscapular N
Glenohumeral joint capsule X (superior, posterior) X (posterior, anterior X (anterior, superior, X (anterior, superior,
inferior) inferior) inferior)
Subacromial bursa X (medial, anterior, and X (lateral) X
posterior)
Coracoacromial and coracocla- X X
vicular ligaments
Acromioclavicular joint X (acromial branch) X
Transverse humeral ligament X
Long head of biceps tendon X X
Head/Neck of humerus fascia X (posterior) X (lateral)
-AszmanrOC DellonAL,BirelyBT, McFarland EG. Innervation of the human shoulder joint and its implications for surge®ti@imRelatRes. 1996;330:2@207.

-EbraheimNA, Whitehead JIAllaSR, et al. The suprascapular nerve and its articular branch to the acromioclavicular joint: an anatomic study. J SloufiengERD11;20:ek@17.

-NasuH, NimuraA, Yamaguchi K, Akita K. Distribution of the axillary nerve to the subacromial bursa and the area around the long hearp$ temdon. Knee Surg SpoftaumatolArthrosc 2015;23:26542657.

-Nam YS, Panchal K, Kim IB, Ji JH, Park MG, Park SR. Anatomical study of the articular branch of the lateral pecttinal stesuléy joint. Knee Surg SpofraumatolArthrosc 2016;24:38263827.

-Eckmann MSBickelhauptB, FehlJ, Benfield JA, Curley J, Rahimi O, Nagpal AS. Cadaveric Study of the Articular Branches of the ShouldémégititPRiegVied. 2017 Sep/Oct;42(5):5640.

-Sager B, Gates S, Collett G, ChhabkhAzzanM. Innervation of the subscapularis: an anatomic study. JSES Open Access. 2019 Apr 2693(2):65

-LaumonerieP,Blascal, TibboME,BonnevialleN, Labroussev, Chayned, et al. Sensory innervation of the subacromial bursa by the distal suprascapular nerve: a new description of its asitmmiiond J Shoulder Elbow Surg 2019;28:1-248
-Tran J, Peng PWHAgurAMR. Anatomical study of the innervation of glenohumeral and acromioclavicular joint capsules: implications feguidadérervention. RecAnesthPain Med. 2019 Jan 11:rap2®18100152.

-BickelhauptB, Eckmann M&rennickC, Rahimi OB. Quantitative analysis of the distal, lateral, and posterior articular branches of the axillary nerve tddke dplications for intervention. RenesthPain Med. 2019 Jul 8:rap2019100560.
-LaumonerieP,DalmasY,TibboME, Robert S;aruchM, Chayne$,BonnevialleN, MansatP. Sensory innervation of the human shoulder joint: the three bridges to break. J Shoulder Elbow Surg. 2020 Dec;2%3@@):e499
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Suprascapular Nerve

POSTERIOR VIEW
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/™ scapula Posterosuperior View
Tran J, Peng RgurA, Mittal N. Diagnostic block and
radiofrequency ablation of the acromial branches of the lateral
Ry pectoral and suprascapular nerves for shoulder pain: a 3D
Eckmann MSBickelhaupB, FehlJ, Benfield JA, CurleyRBhimiO, Nagpal AS. Cadaveric Study of cadaveric study. RenesthPain Med. 2021 Apr;46(4):3¢8.2.

the Articular Branches of the Shoulder JoReégAnesthPain Med. 2017 Sep/Oct;42(5):5640.



Suprascapular NerveMedial and Lateral
Trunksg Superior View

Tran J, Peng PWKHgurAMR. Anatomical study of the innervation of
glenohumerabnd acromioclavicular joint capsules: implications for imggeled
intervention.RegAnesthPain Med. 2019 Jan 11.



Quantitative analysis of the distal, lateral, and
posterior articular branches of the axillary nerve to
the shoulder: implications for intervention

/ \XI I I ary N e rve Brittany Bickelhaupt,' Maxim S Eckmann,’ Caroline Brennick,' Omid B Rahimi®

POSTERIOR VIEW
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NasuH, NimuraA, Yamaguchi K, Akita K. Distribution of
— MotoF & SeHsor the axillary nerve to the subacromial bursa and the area
. around the long head of the biceps tendon. Knee Surg
SportsTraumatolArthrosc 2015 Sep;23(9):265L

Sensory
= Artery

© UTHSCSA 2017

Eckmann MSBickelhaupB, FehlJ, Benfield JA, CurleyRBhimiO, Nagpal AS. Cadaveric Study of the Articular
Branches of the Shoulder JoiRegAnesthPain Med. 2017 Sep/Oct;42(5):5640.




Nam YS, Panchal K, Kim 1B, Ji JH, Park MG, Park SR. Anatomical study of the articular branch of
the lateral pectoral nerve to the shoulder joint. Knee Surg SplaatssmatolArthrosc 2016

Tran J, Peng RgurA, Mittal N. Diagnostic block and
radiofrequency ablation of the acromial branches of the lateral
Dec;24(12):382(3827. pectoral and suprascapular nerves for shoulder pain: a 3D
cadaveric study. RefnesthPain Med. 2021 Apr;46(4):3¢8L.2.



Subscapular Nerves
(Esp. Upper)

Subscapularis Insertion

Upper Subscapular n.

Lower Subscapular n. "\ - \l Subscapularis
Tran J, Peng PWHgurAMR. Anatomical study of the innervation of glenohumeral and
acromioclavicular joint capsules: implications for imageéded interventionRegAnesthPain
Med. 2019 Jan 11.

AL

Ll 3.64cm

\ : Teres Major
\

Current Projectidentifying the Upper Subscapular Nerve as a Target for Chronic Shoulder Pain

Kenneth Brooks MD, Jordan Farley DO, Seth Probert DO, Kendal Hulk DO, OmighgaWarim Eckmann MD.



Posterior

Summary of Potentia
Shoulder Articular & “‘%/ oy .

Ablation Zones

A ¢ Suprascapulat SAbPGHDb
B ¢ Axillaryascending br.
Cc Lateral PectoraN.

D ¢ SuprascapulaMSAband UpperSubscapulabr.

LSAlx Lateral Subacromial Branch;
PGHe Posterior Glenohumeral Branch;
MSAbc Medial Subacromial Branch

Eckmann MS, McCormick ZL, Beal C, Julia J, Cheney CW, Nagpal AS. Putting
Shoulder to the Wheel: Current Understanding and Gaps in Nerve Ablation for C
Shoulder Pain. Pain Med. 2021 Jul 25;22(Suppl-$8S2

Anterior

Anterior



Shoulder Nerve AblationEmerging Knowledge

A Chronic shoulder pain may stem from a variety of causes including rotator cuff
diseaseglenohumerajoint (GHJ) osteoarthritis, nerve injuries, and capsulitis.

AThesuprascapular, axillary, lateral pectoral, and subscapular nerassknown

to innervate the GHJ.
A Other nerves may also contribute theoretically by Hiltons Law of joint innervation.

A Articular branch nerves have been described and may be future clinical targets.

ACase series exist of main suprascapular nerve ablétio8) topalliate shoulder
pain in patients with limited functional use of the should8miopoulo2012).

A Patients can retain or improve function due to reduced pain and compensation.

SimopoulosT T, NagdaJ, Aner MM. Percutaneous radiofrequeni@sioningof the suprascapular nerve for the management of chronic shoulder pain: a case series. J Pain Res72012;5:91



A 2 Year Data

A Chronic Hemiplegic
Shoulder Pain

A Axillary Motor Point
Stimulation

A Sham Controlled Trial
Step

A5 completersof 28
recruits

A Significant improvement
In pain interference >50%
at 12 months

A 4/5 >50% pain
Improvement 24 mo.

A Improved Movement

Wilson RD, Bennett ME, Nguyen VQC, Bock WC, O'Dell MW, Watanabe TK, Amundson RH,
Peripheral Nerve Stimulation for Hemiplegic Shoulder Pain: A Multi
Neuromodulation . 2018 Apr;21(3):290

Table 2. Outcome Assessments for Implant Stage Participants, N = 5.

Baseline

Worst pain 7 days (*=SE)

8.2
Pain interference 7 days (=SE)

58
External rotation ROM (degrees)

69.2
SF-36v2 (=£SE)
Physical functioning

289
Role-limitations physical

294
Bodily pain

306
General health

424
Vitality

46.0
Social functioning

39.2
Role-emotional

352
Mental health

396

The trial stage consisted of a three-week blinded sham introductory period and a three-week active stimulation period.
SE, standard error; PNS, peripheral nerve stimulation; VGRS, Visual Graphic Rating Scales.

End of Sham

52 (= 07)

42 (£04)

96.6 (£9.1)

30.5 (6.1)

356 (4.2)

348 (£34)

387 (x45)

472 (£37)

424 (£42)

345 (£7.0)

46.3 (£46)

End of Trial

24 (£0.7)
14 (=04)

134.2 (=9.1)

334 (+6.1)
383 (+4.2)
420 (£34)
38.7 (+4.5)
448 (+3.7)
478 (+£4.2)
390 (+7.0)

463 (£4.6)

- Site Case Series With Two

6 months

16 (£0.7)

31.3 (=6.1)

37.1 (£4.2)

451 (£34)

41.7 (£45)

514 (+3.7)

478 (£4.2)

474 (£7.0)

50.7 (£4.6)

12 months

24 months

0.8 (=£0.7)

16 (£0.7)

04 (£04)

313 (=6.1)

306 (+4.2)

50.1 (£34)

380 (+4.5)

50.2 (+£3.7)

446 (£4.2)

436 (£7.0)

479 (£4.6)

Hoyen HA, Chae J. Fully Implantable

- Year Follow -Up.




Thermal Radiofrequency Ablation of the Articular
Branch of the Lateral Pectoral Nerve: A Case Report
and Novel Technique
- h

r~_

F>AM->r
-
L

Eckmann MS, Lai BK, Uribe MA 3rd, Patel S, Benfield JA.
Thermal Radiofrequency Ablation of the Articular Branch of
the Lateral Pectoral Nerve: A Case Report and Novel
Technique. A Pract 2019 Dec 1;13(11):44619.
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Figure 1. Fluoroscopically guided nerve blocks and A Dua| blOCk, >50% re”ef threshold

ablations. a: Posterior (P) view of motor sparing
ablation zone (red) for the articular branches of the

Suprascapular nerve (abSN). Ablation zone is lateral to A 6/10 (60% [C| 297%04%]) CRFA patients were

the Spinoglenoid Notch (*) on the neck of the glenoid . ’

for the abSN. Optimal AP view of the shoulder is a responders, >50% pain relief of 6.6 [Cl 8&] mo
modified Grashey’s (ipsilateral oblique) view with

caudal tilt to expose this region. b: Position for

diagnostic nerve bl9ck ofthe.abSN (red arrow). c: A 3/9(33% [Cl 23%34%]) TRFA were responderS, >5009
Radiofrequency lesion targeting abSN after motor pain relief fOf 53 [Cl O-@?] mo

testing. d: Posterior (P) view of motor sparing ablation
zone (red) for the articular branches of the Axillary

nerve (abAN). Ablation zone is at the posterior-inferiot A
portion of the greater tubercle (+) or epiphysis-

Three CRFA responders and one TRFA responder still

diaphysis junction of the humerus for the abAN. e: significant pain relief at conclusion of retrospective
Position for diagnostic nerve block of the abAN (red .
arrow). f: Radiofrequency lesion targeting abAN after review

motor testing. g: Anterior (A) view of motor sparing
ablation zone (red) for the articular branches of the A

Lsteral Fectoral Nerie [abLPNY, Ablstionzone is Shoulder osteoarthritis was the most common primary
overlying the dorsal aspect of the coracoid process (X) diagnosis in patients receiving RFA (11/19’ 579% [C|

proximal to the tip. h: Position for diagnostic nerve
block of the abLPN. i: Radiofrequency lesion targeting 35 . 7%80 1%]) .
the abLPN after motor testing.




Shoulder Nerves Summary

AThe shoulder is a complex major joint; emerging neuroanatomy

APathology includes: rotator cuff disease, osteoarthritis of the glenohumeral joint (GHJ), n
Injuries, capsulitis, and others.

AThesuprascapulaaxillary lateral pectoral subscapulanerves, are known to innervate the
GHJ23 (and possibly others)

AArticular branch nerves are potential clinical tardéts®

ACase series exist of main suprascapular nerve ablation to palliate shoulder pain in patier
with limited functional use of the shoulder

A While weakness of the shoulder is a logical complication, compensation possible.

ACase series of articular shoulder ablation suggegisronths of >50% pain relief possible in
patients with chronic shoulder pain from @A

AShoulder peripheral nerve stimulation possibly effective in well selectefi pts.

Eckmann MS, Bickelhaupt B, Fehl J, Benfield JA, Curley J, Rahimi O, Nagpal AS. Cadaveric Study of the Articular Branches of the Shoulder Joint. Reg Anesth Pain Med. 2017 Sep/Oct;42(5):564-570.

Tran J, Peng PWH, Agur AMR. Anatomical study of the innervation of glenohumeral and acromioclavicular joint capsules: implications for image-guided intervention. Reg Anesth Pain Med. 2019 Jan 11.

Hébert-Blouin MN, et al. Clin Anat. 2014 May;27(4):548-55.

Simopoulos TT, Nagda J, Aner MM. Percutaneous radiofrequency lesioning of the suprascapular nerve for the management of chronic shoulder pain: a case series. J Pain Res. 2012;5:91-7.

Eckmann MS, Johal J, Bickelhaupt B, McCormick Z, Abdallah RT, Menzies R, Soliman S, Nagpal AS. Terminal Sensory Articular Nerve Radiofrequency Ablation for the Treatment of Chronic Intractable Shoulder Pain: A Novel Technique and Case Series.

o gpwNhE

Pain Med. 2020 Apr 1;21(4):868-871.
Wilson RD, Bennett ME, Nguyen VQC, Bock WC, O'Dell MW, Watanabe TK, Amundson RH, Hoyen HA, Chae J. Fully Implantable Peripheral Nerve Stimulation for Hemiplegic Shoulder Pain: A Multi-Site Case Series With Two-Year Follow-Up.
Neuromodulation. 2018 Apr;21(3):290-295.



ASRMN
NC I

\'\OTLS Non-CME Webinar Series e A; ‘

y
/ >

,(OP\ designed with the trainee in mind

THE ASSOCIATION OF
=yf¢ PAINPROGRAM DIRECTORS

Obturator and Femoral Articular
Nerve Ablation For Chronic Hip
Pain



A Anteromedial jointobturator nerve

A Anterolateral joint:femoral nerve

A
A

A

The sensory innervation of the hip joint - An anatomical study
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