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Objectives

The learner will be able to:
1. Identify the innervation of the sacroiliac joint
2. List 3 approaches to ablation of the posterior innervation of the sacroiliac joint
3. List 3 methods of ablation

4. Compare the efficacy of ablation techniques
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Background

Radiofrequency Ablation for Chronic Posterior Sacroiliac Joint
Complex Pain: A Comprehensive Review.

Pain Med. 2021

Yang AJ, Wagner G, Burnham T, McCormick ZL, Schneider BJ.

Diagnosis and treatment of posterior sacroiliac complex pain: a

Pain Med. 2015

King W, Ahmed SU, Baisden J, Patel N, Kennedy DJ, Duszynski B, MacVicar J.

systematic review with comprehensive analysis of the published data.

SLB RFA

* 13 observational studies (4 prospective)

e 2 explanatory studies

e 0 pragmatic studies

* Lesion location variable

e 4 different RF techniques
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Anatomy of S| Pain

Innervates

 L1,2,3 (sup. gluteal nerve) | * bone

* L2,3,4 (obturator nerve) |+ articular cartilage
> e L5-54 (ventral * joint capsule
lumbosacral trunk)
nterior Sl joint
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Anatomy of S| Pain osterior 51 I

Posterior sacral network Innervates
(PSN)
e L5 * the dorsal ligaments
e S1 (100%)* * posterior muscles

¢ S2 (100%)* * posterior tendons
(o]

e S3 (88%)*
oS4 (4%)*

Posterior Sl Joint

Roberts, Pain Med. 2018 Stout, Pain Med. 2018
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Anatomy of Sl Pain posterior i I

Posterior sacral network Innervates
(PSN)
median sacral crest
« L5 * the dorsal ligaments
e S1 (100%)* * posterior muscles

¢ S2 (100%)* * posterior tendons

e S3 (88%)*
oS4 (4%)*

Posterior Sl Joint

lateral sacral crest
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Radiofrequency Ablation Needle Placement Techniques

1. Periforaminal Lesioning

left right

4:30
6:00
2:30
S2
4:00

5:30

1:00
2:30
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Radiofrequency Ablation Needle Placement Techniques

2. Linear Strip Lesioning using Fluoroscopy
(3. using ultrasound)

S1

S2 ~53mm —

S3

RIBRRSN

S4
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Capture of 95% in cadaveric specimens*
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Radiofrequency Lesioning Methods

1. Conventional Monopolar Radiofrequency Ablation (RFA)
2. Conventional Bipolar Radiofrequency Ablation (RFA)
3. Cooled Radiofrequency Ablation (RFA)

4. Conventional + Monopolar in Multielectrode Probe
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Radiofrequency Lesioning Methods

Anatomical Comparison of Radiofrequency Ablation
Techniques for Sacroiliac Joint Pain.

Pain Med. 2018

Roberts SL, Stout A, Loh EY, Swain N, Dreyfuss P, Agur AM

1. Conventional Monopolar Radiofrequency Ablation (RFA) — 1 technique

2. Conventional Bipolar Radiofrequency Ablation (RFA) — 4 techniques
e Periforaminal bipolar leapfrog
 Palisade
*  Nimbus Continuum
e  PSN lateral crest
3. Cooled Radiofrequency Ablation (RFA) — 2 cooled techniques (Patel, Cohen)
e 8-10 mm from the foramina (instead of the 3-5mm in Cohen)

4. Conventional + Monopolar in Multielectrode Probe
 Not evaluated because “lesion may not reliably be sufficiently
deep to capture the LBs.”
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Radiofrequency Lesioning Methods

1.

Conventional Monopolar Radiofrequency Ablation (RFA) — 1 technigue

Roberts, Pain Med. 2018

Diagnostic Block(s) RFA Needle Placements 50%
RFA Technigue Study % Pain Distance From Follow-up| Pain Relief:
(Image Guidance) Authors [Ref] | Type N No. Location Relief Location® PSFA,' mm mos N (95% CI), %
Periforaminal techniques
Conventional Cohen and Retro 9 1 1Al >80 L4-S3: sites identi- NR 9 89 (68-100)
monopolar (FL) Abdi [19] 1 SLBBs: ~50 fied by sensory
L4 & LS stimulation
S1-83: 1 needle
between 2:30 &
4:30
5 mm from PSFA
Yin et al. [12] Retro 14 2 DILls >70 L5 posterior sen- NR 6 64 (39-89)
sory branch
S1-S3: sites iden-
tified by sensory
stimulation
Cohen et al. RCT 11 1 Y >75 L4 & L5 3-5 6 36 (8-65)
[20] crossover S1 & S2:1:00,
group 3.00, & 530
Cohen et al. Retro 57 >1 1Al >50 S3: 1:30 & 4:30 6 47 (34-60)
[21] 1 SLBBs: 50 S4: 1 upper
L4 & L5 lesion?
S1-83: 3:.00
5 mm from PSFA
Speldewinde Pro 20 -2 |Als -80 LS NR 2 80 (63-98)
[22) S1-83: “three
evenly-spaced
vertical
placements”
Cheng et al, Retro 30 2 IAls »50 LS 1-3 6 40 (23-58)
[23] S1-S3:1o0r2

lesions between
1.00 & 5:.00
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Radiofrequency Lesioning Methods

Roberts, Pain Med. 2018

2. Conventional Bipolar Diagnostic Block(s) RFA Needle Placements 50%
. . RFA Technique Study % Pain Distance From Follow-up| Pain Relief:
RadIOfrequency Ablation (RFA) - (Image Guidance) Authors [Ref] | Type N No. Location Relief Location® PSFA,' mm mos N (95% Cl), %
4 techniques Periforaminal bipo- Burnham and | Pro 9 1Al .50 L5 (3 conventional 5 6 33 (3-64)
3 2 3 lar leapfrog (FL) Yasui [32]) 1 SLBBs: same as -50 monopolar
. Periforaminal bipolar leapfrog e )
® Palisade S1-83: 4-6 nee-
. . dles placed
. Nimbus Continuum 4-6 mm apart
d lateral
. PSN lateral crest halt of sach PSF
from 12:00 to
6:00
Roberts, Pain Med. 2018
. | . | Palisade with Cheng et al, Pro A 2 IAls -50 7 or 9 needles Just |ateral to 6 69 (53-85)
2. Conventional Bipolar guide block (FL)  [30] placed 10 mm PSFA
Radiofrequency Ablation (RFA) — P o -
. straight line from
4 techniques base of S1 SAP
. . . to lateral border
. Periforaminal bipolar leapfrog of PSFa/4
. Palisade
. Nimbus Continuum
. PSN lateral crest
FLASH TALK
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Radiofrequency Lesioning Methods

3. Cooled Radiofrequency Ablation (RFA)

Roberts, Pain Med. 2018

Diagnostic Block(s) RFA Needle Placements ~50%
RFA Technique Study % Pain Distance From Follow-up, Pain Relief:
(Image Guidance) Authors [Ref,] Type N No.  Location Relief Location® PSFA,' mm mos N (95% Cl), %
Cooled monopolar| Cohen et al. RCT 14 1 IAl >75 L4 & LS 3-5 6 57 (31-83)
(FL) [20] Tx group (conventional)
Cohen et al. Retro 20 >1 IAl >50 S1 & S2: 1:00, 6 65 (44-86)
[21] 1 SLBBs: -50 3:00, & 5:30
L4 & LS S3: 1:30 & 430
S1-83: 3.00 S4: 1 upper
5 mm from PSFA lesion®
Karaman et al. Pro 15 2 IAls >75 L5 8-10 6 80 (60-100)
[24)] S1 & S2: 2:30,
4:00, & 5:30
S3: 2.30 & 4.00
Patel et al. RCT 34 2 SLBBs: >75 LS 7 6 38 (22-56)
[25,26] Tx group LS S1 & S2: 2:30,
S$1-83: 3.00 4:00, & 5:30
crossover | 16 3-10 mm from S3: 1:30 & 3.00 6 44 (20-70)
group PSFA
Tinnirello et al. Retro 22 1 1Al >50 6 82 (73.6-90.4)
[27]
Kapural et al, Retro 26 2 IAls 50 L5 (cooled or 8-10 34 50 (31-69)
[2) conventional)
Kapural et al, Retro 100 2 IAls »50 S1 & S2: 3 lesions NR NR
(28] ~10 mm apart
Chengetal.  Retro 58 |2 IAls 50  S3: 2 lesions 6 40 (27-53) FLASH TALK
[23] ~10 mm apart AAPMI7EE
Stelzer et al. Retro 26 1 1Al >50 4-6 86 (73-99)
TH
Cheng et al, Retro 62 2 IAls >50 S1-S3. NR NR 6 19 (9-29)
Stlel’of]e t al Ret 109 1 IAl or LMBB 50 CSLS NR 6 NR AN N UAI-
elzer et al. ro or >
[31) S1-83. NR MEETING




Anatomical Comparison of Radiofrequency Ablation
Techniques for Sacroiliac Joint Pain.

Pain Med. 2018

Roberts SL, Stout A, Loh EY, Swain N, Dreyfuss P, Agur AM

—_—

monopolar

% of LBs that Would Be Captured

Roberts, Pain Med. 2018

Target Needle Lesion 95% CI

RFA Technique Distance,* mm LxW," mm Mean = SD (Range) for Mean 100%: % (n/40)
Palisade V1 ~4 15x8 99.7 = 1.8 (88.9-100.0) 99.2-100.0 97.5 {39)
PSN lateral crest V1 LSC 23x8 99.7 = 1.8 (88.9-100.0) 99.2-100.0 97.5 (39)
PSN lateral crest V2 LSC 25x10 99.7 + 1.8 (88.9-100.0) 99.2-100.0 97.5 (39)
S1-S3/4 cooled monopolar V2 8 10x10 99.1 = 3.3 (85.7-100.0) 98.0-100.0 92.5 (37)
Periforaminal bipolar V2 5 9x4 98.9 + 4.2 (80.0-100.0) 97.5-100.0 92.5 {37)
Periforaminal bipolar V1 5 8x3 98.6 = 4.5 (80.0-100.0) 97.2-100.0 90.0 {36)
Nimbus continuum V2 10 25x10 94.4 +8.7 (75.0-100.0) 91.6-97.1 67.5 (27)
Nimbus continuum V1 10 23x8 93.4 = 9.1 (75.0-100.0) 90.5-96.3 62.5 (25)
S1-S3/4 cooled monopolar V1 8 8x8 89.5 +12.0 (60.0-100.0) 85.7-93.4 47.5 (19)
S1-S3/4 cooled monopolar V4 10 10x10 87.3+11.4 (66.7-100.0) 83.6-90.9 37.5 (15)
S1-S3/4 cooled monopolar V3 10 8x8 79.0 =154 (33.3-100.0) 74.1-83.9 20.0 (8)
Conventional monopolar V4 5 4x4 64.6 =17.9 (20.0-100.0) 58.9-70.3 2.5 (1)
Conventional monopolar V2 3 4x4 61.4 +24.3 (0.0-100.0) 53.7-69.2 12.5 (5)
Conventional monopolar V3 o 3x3 548 +21.1 (12.5-100.0) 48.1-61.6 2.5 (1)
Conventional monopolar V1 3 I3 49.6 ~21.0 (0.0-100.0) 42.8-56.3 5.0 (2)
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Anatomical Comparison of Radiofrequency Ablation
Techniques for Sacroiliac Joint Pain.

Pain Med. 2018 Percentage where 100% of the LBs would be treated

Roberts SL, Stout A, Loh EY, Swain N, Dreyfuss P, Agur AM

97.5% 97.5% 97.5% 92.5% 92.5% 67.5%

12.5%

me Blipeler
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Sl Joint RFA Clinical Qutcomes [ =

Radiofrequency Ablation for Chronic Posterior Sacroiliac Joint
Complex Pain: A Comprehensive Review

Aaron J. Yang, MD,* Graham Wagner (&, MD," Taylor Burnham, MD," Zachary L. McCormick (3, MD,"
and Byron J. Schneider, MD*

of Physical Medicine and Rehabili Vanderbilt University Medical Center, Nashville, Tennessee; and 'Division of Physical Medicine
and Rehabilitation, University of Utah School of Medicine, Salt Lake City, Utah, USA

1. 2 RCTs - Proportion of subjects with >50% pain reduction

Patel et al., 2012 - Cooled RF vs. Sham at 3 months: 47% vs. 12%, p = 0.01

Cohen et al., 2008 - Cooled RF vs. Sham at 1 month: 79% vs. 14%, p < 0.01

2. Lower quality (observational cohorts)

Cohen et al., 2008 - Cooled RF vs. monopolar RF at 6 months: 57% vs. 36% (not powered for cf.)

Cheng et al., 2013 - Cooled RF vs. monopolar RF at X months: no difference
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S| Joint RFA Clinical Outcomes

Cohen et al., 2008 - Cooled RF vs. Sham at 1 month: 79% vs. 14%, p < 0.01

* N =28 (14 cooled RF, 14 sham) Table 3 Success rates of SLBTRFN for achieving at least 50% relief of the index pain as shown by the
explanatory study of Cohen etal. [18]
* 75% relief after single SlJ Cohen etal. [18] Patients Selected by >75% Relief after a Single SIJB
Group RF Treatment Follow-Up (Months) Pain Relieved >50% (%)
* injection with LA + steroid Active group Cooled 1 11114 79 (Clgs 58—100)
n=14 Cooled 3 9/14 64 (Clgs 39-89)
Cooled 6 8/14 57 (Clgs 31-83)
* non-responders to sham could Cooled 12 2114 14 (Clgs 0-32)
cross over to unipolar RF e et h e i
Sham 6 0/14 0
Cross-over group Unipolar 1 7/11 64 (Clgs 36—-92)
* 1,3, 6 mo. follow-up n=11 Unipolar 3 6/11 55 (Clgs 26-84)
Unipolar 6 4/11 36 (Clgs 8-64)
* outcome: 50% pain relief SIJB = sacroiliac joint block; SLBTRFN = sacral lateral branch thermal radiofrequency neurotomy.
FLASH TALK
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S| Joint RFA Clinical Outcomes

Patel et al., 2012 - Cooled RF vs. Sham at 3 months: 47% vs. 12%, p = 0.01

e N=51(2:1, 34 cooled RF, 17 sham)

e 75% relief after single L5, S1-3 SLB
block x 2

* sham could cross over after 3
months

1, 3,9 mo. follow-up

e outcome: 50% pain relief, ODI, SF-36

Table 4 Success rates of SLBTRFN for achieving at least 50% relief of the index pain as shown by the

explanatory study of Patel etal. [13]

Patel etal. [13] Patients Selected by >75% Relief after Each of Two Sets of Single-Depth SLBBs

Group RF Treatment Follow-Up (Months) Pain Relieved >50% (%)
Active group Cooled 3 16/34 47 (Clgs 30-64)
n=34 Cooled 6 13/34 38 (Clgg 22-54)

Cooled 9 20/34 59 (Clgg 42-76)
Control group Sham 3 2117 12 (Clgs 0-27)
n=17
Cross-over group Cooled 3 7/16 44 (Clgs 20-68)
n=16 Cooled 6 7/16 44 (Clgs 20-68)
SLBB = sacral lateral branch blocks; SLBTRFN = sacral lateral branch thermal radiofrequency neurotomy.

FLASH TALK

38TH
ANNUAL

MEETING



S| Joint RFA Clinical Outcomes

1. 2 RCTs - Proportion of subjects with >50% pain reduction

Patel et al., 2012 - Cooled RF vs. Sham at 3 months: 47% vs. 12%, p = 0.01

Cohen et al., 2008 - Cooled RF vs. Sham at 1 month: 79% vs. 14%, p < 0.01

2. Lower quality (observational cohorts)

Cohen et al., 2008 - Cooled RF vs. monopolar RF at 6 months: 57% vs. 36% (not powered for cf.)

Cheng et al., 2013 - Cooled RF vs. monopolar RF at X months: no difference
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2. Periforaminal and Linear Strip lesioning techniques are most common to
capture the lateral branches

3. Conventional monopolar, cooled monopolar, and bipolar RFA lesioning methods
are all used.

4. Linear bipolar methods seemingly ideal to capture all lateral branches in
cadaver studies. Clinically, the cooled RF approach has the strongest evidence

vs. sham treatment for efficacy.
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