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Learning Objectives:

• Review sacroiliac joint anatomy

• Biomechanics of the SI joint

• Pathophysiology of sacroiliac joint dysfunction

• Clinical presentation of SI joint dysfunction

• Diagnostic work-up

• Current treatment options

• Emerging therapies and data



Source:  Netter’s Anatomy

Ventral Dorsal

The Sacroiliac Joint 



Sacroiliac Joint Anatomy

• Largest axial joint (17.5 cm2 )

• Diarthrodial joint

• Anterior: true synovial joint

• Posterior: syndesmosis

• Innervation: 
• (L4), L5 dorsal rami

• S1-S3, (S4) lateral branches

• (L4), L5, S1, S2 ventral rami

1. Cohen, S., 

2. Analg, 2005

3. Vanelderen, P. et al., Pain Practice, 2010



• Load bearing joint

• Stability > motion

• Motion in all 3 axes

• Transmission, dissipation

• Limiting X-axis rotation

• Facilitating parturition

1. Cohen, S., Anesth Analg, 2005

2. Sembrano, J., et al., Current Orthopaedic Practice, 2011

Sacroiliac Joint Biomechanics



Biomechanics of the Sacroiliac Joint

Vleeming et al. The role of the pelvic girdle in coupling the spine and the legs: a clinical anatomical perspective on pelvic stability. In: Vleeming A., Mooney V., 
Stoeckart R., eds. Movement, stability and lumbopelvic pain. Second ed. Edinburgh: Elsevier; 2007:118

Form Closure (Structural Integrity): 
The shape and the integrity of the supporting ligaments

Force Closure (Joint Compression): External forces created 
stabilizing muscles, fascia, ligaments



SI Joint Motion

Multi-planar motion

• Simultaneously rotate and translate through 

3 axes of motion

Motions (<4° in any plane)

• Nutation/Counternutation

• Primary motion

• Males: 1 - 2°

• Females: 2 - 4°

Sacral Translation 

(A-P motion) up to 1.6mm

Sturesson et al. Spine 1989 Feb;14(2):162-5

Frost, et al. Pain Physician 2006

Nutation

Counternutation



Epidemiology

1. Sembrano, J. et al., Current Orthopaedic Practice, 2011

2. Cummings, J., and Capobianco, R., Annals of Surgical Innovation and Research, 2013

3. Ivanov, A. et al., Spine, 2009

• LBP most common reported pain complaint in adults, ~25%

• $200 billion/year, medical expenses, lost wages, and productivity

• SI joint pain 16-30% prevalence among LBP

• Post lumbar fusion: 61% prevalence of SI joint pain

• Computational model: L4-S1 fusion: max stress over SI joints

• N=130, lumbar fusion patients, 40% with LBP after lumbar fusion 

responded to 2 SI joint blocks



Clinical Presentation and Pathophysiology

Vanelderen, P., et al., Pain Practice, 2010

Cohen SP et al. Expert Rev. Neurother. 13(1), 99–116 (2013)

Slipman, et al. Sacroiliac Joint Syndrome. Pain Physician 2001;4:2, pp 143-152

Fortin, J. et al. Spine 1994



• Clinical history

• Surgical history

• Physical exam

• Imaging

• Diagnostic blocks

Differential Diagnosis and Work-up

• Spondyloarthropathy

• Lumbar radiculopathy

• Facetogenic low back pain

• FBSS

• Hip pathology

• Pelvic pathology (endometriosis) 

• Myofascial pain

• Piriformis syndrome



Provocative Tests

1. Distraction* (Highest PPV)

2. Thigh Thrust* 

3. Compression*

4. FABER (Patrick’s Test)

5. Gaenslen’s Maneuver

6. Fortin Finger sign

Laslett et al. 3 of 6 tests:

Sensitivity: 94%

Specificity 78%

Laslett et al. Journal of Manual & Manipulative Therapy, 2008

*most sensitive

PPV=positive predictive value



Courtesy of SI-Bone: www.SI-Bone.com

http://www.si-bone.com/


IASP: SI Joint Pain Diagnosis Criteria

Pain is present in the 
region of the SI joint

Provocative testing: 
reproduces patient’s pain

SI Injecting relieves the 
patient of pain

Merskey 1994

1 2 3



Diagnostic Block

1. Cohen, S., Anesth Analg, 2005

2. Bogduk, N., Pain Medicine, 2009

3. Maigne, Y., et al, Spine, 1996

4. Rosenberg, J., Clin J Pain, 2000

• SIJ block, assumed “gold standard”

• SIJ blocks have yet to be validated

• Lateral branch block?

• High false-positive rate, 17%

• “Double block”, not cost effective

• 22% accurate with blind injection

• Image guided is recommended



Pain Relieved with Anesthetic Injection

17

• SI joint diagnostic injection is the referenced standard

• Fortin 2000, Szadek 2009, Laslett 2005

• Guidelines from multiple pain societies

(IASP, AAMP&R, ASIPP-IPM, ASA, ASRA, SIS, WIP)

• Guidelines from surgeon societies:  ISASS, NASS

ISASS and ASIPP utilize ≥ 50% reduction in pain as a threshold

NASS utilizes ≥ 75% reduction in pain as a threshold



SI Joint Treatment Continuum

www.SI-Bone.com

www.PainTeq.com

http://www.si-bone.com/


Diagnostic Imaging

• Help rule out “red flags”

• No correlation between radiographic findings 

and SI joint pain

• MRI may show inflammation despite normal 

clinical exam

1.Vanelderen, P., et al., Pain Practice, 2010

2.Attarian, D., J South Orthp Assoc., 2001
Septic sacroiliitis



SIJ Anatomy: 

• Medial Cortical Edge of the Anterior SIJ

• Lateral Cortical Edge of the Anterior SIJ  

• Medial Cortical Edge of the Posterior SIJ

• Lateral Cortical Edge of the Posterior SIJ



SIJ Anatomy: 

• Medial Cortical Edge of the Anterior SIJ

• Lateral Cortical Edge of the Anterior SIJ  

• Medial Cortical Edge of the Posterior SIJ

• Lateral Cortical Edge of the Posterior SIJ





Diagnostic SI Joint Injection

• SIJ injection, assumed “gold standard”

• Multiple views (AP, Lateral, Inlet)

• Lateral branch block

• High false-positive rate, 17%

• “Double block”, not cost effective

• Blind injection: 22% accuracy 

• Image guidance is recommended

1. Cohen, S., Anesth Analg, 2005

2. Bogduk, N., Pain Medicine, 2009

3. Maigne, Y., et al, Spine, 1996

4. Rosenberg, J., Clin J Pain, 2000



Therapeutic Sacroiliac Joint 

Injection
• Luukainen et al. established efficacy of EA SIJ injections

• Hawkins et al. N=155, 120 patients > 50% relief

• 45% had prior lumbar fusion

• Duration of follow up: 44 months

• 44 month follow up, average pain relief 9.3 months

• Mean 2.7 injections per patient

• Review by Cohen et al. showed EA as effective as IA

• Rosenberg et al. 22% accuracy of IA access without image guidance

Luukkainen, RK et al. Clin. Exp. Rheumatol. 20(1), 52–54 (2002)

Hawkins et al. Pain Med. 2009 Jul-Aug;10(5):850-3

Cohen SP et al. Expert Rev. Neurother. 13(1), 99–116 (2013)

Rosenberg JM et al. Clin. J. Pain 16(1), 18–21 (2000)





Regenerative Medicine

• Prolotherapy

• Dextrose vs triamcinolone: at 15 months
• 58.7% vs 10.2% (Kim et al.)

• Platelet rich plasma (PRP)

• PRP vs methylprednisolone: at 3 months
• 90% vs 25% (Singla et al.)

• Stem cell therapy?

• Current evidence is lacking

Kim WM et al. J Altern Complement Med 2010;16:1285-1290

Singla, V et al. Pain. Pain Pract 2017

Burnham, T. et al. Pain Medicine, 21(10), 2020, 2518–2528s



Peripheral Nerve Stimulation

• Peripheral nerve stimulation is “hot”

• Lateral branch nerve stimulation is an alternative to ablation

• Goroszeniuk et al. retrospective cohort study: PNS for SIJ pain

• Utilizing a SCS device

• VAS 8.71.1

• Patient satisfaction 80-100%

• 75% reduction in analgesic (?) medications

• No reported complications 

Goroszeniuk et al. Neuromodulation 2019; 22: 661–666 



Radiofrequency Ablation

• Conventional radiofrequency (CRF): 55-90 ℃

• Pulsed radiofrequency (PRF): <42 ℃

• Water-cooled radiofrequency (WCRF): 55-60 ℃

• Intra-articular leapfrog technique

• Palisade pattern RF +/- bipolar 

• Multi-contact bi-polar wands 

• Retractable RF needles

• Multi-electrode probe

https://avanospainmanagement.com/solutions/chronic-pain/si-joint/



RF Options and Controversies 

www.strykerivs.com

www.nimbusconcepts.com

www.avanos.com

www.abbott.com

http://www.strykerivs.com/
http://www.nimbusconcepts.com/
http://www.avanos.com/
http://www.abbott.com/


Evidence: Radiofrequency Ablation for SIJ 

Pain

• Similar spinal RF was first described by Shealy in 1970’s

• Conventional thermal RF effective up to 6 months, Aydin et al.

• Cohen et al. was the first to compare cooled RF to conventional RF

• Conflicting results from Cheng et al.

• Recent publication by Cohen et al. supports efficacy of cooled RF ablation

Shealy CN. J. Neurosurg. 43(4), 448–451 (1975)

Aydin SM. et al. PM R. 2(9), 842–851  (2010)

Cheng, J., et al. Clin J  Pain, 2013



Cohen, S., et al. Anesthesiology, 2008

• N=28, randomized sham-controlled study

• Utilizing Cooled RF

• 57% reported greater than 50% pain relief at 6 month

• 14% at 1 month for placebo group

• Crossover, n=11: 36% at 6 months



• Randomized, multicenter comparative study with crossover

• 210 patients, cooled RF after responding to LBB or CMM

• CMM group allowed to cross over at 3 months

• CRF group, 2.5 ± 2.5 mean reduction NRS (52.3% 

responders)

• CMM group, 0.4 ± 1.7 mean reduction NRS (4.3% 

responders)

• Improvements in ODI, EQ-5D

CRF versus Medical Management



Sacroiliac Joint Fusion

• Open SI joint fusion (trauma)

• Minimally Invasive SI joint Fusion

• For chronic SI joint pain/dysfunction

• Lateral versus Posterior 

• Metallic versus Bone allograft

• Screw versus triangular implant

www.Medtronic.com

www.SI-bone.com

www.painteq.com

http://www.medtronic.com/
http://www.si-bone.com/
http://www.painteq.com/


Percutaneous SI Joint Fusion



Polly et al. International J. Spine Surgery, 2016

www.SI-Bone.com



INSITE 2-year Results: VAS SI Joint Pain

Polly – Int J Spine Surg 2016 (INSITE 2yr)



INSITE 2-year Results: Disability

Polly – Int J Spine Surg 2016 (INSITE 2yr)



• Minimally invasive

• Posterior intraarticular approach

• Outpatient, under sedation anesthesia

• Fluoroscopic guidance 

• Bone allograft (no metallic implant)

• Less invasive option for SI stabilization

• Additional option in the spectrum of care

• Developing evidence

MIS Posterior SIJ Fusion: “New Kid on the 

Block”

• Sacroiliac LinQ fusion: 20 patient case series’ – Pyles et al  FSIPP 2019

• Initial experience with MI SI Fusion device; retrospective case series’ – Kim, et al ASRA 2019

• LinQ SI Fusion for pain relief in SCS patient: A case series’ – Pyles, Sayed et al  NANS 2020

• Multicenter outcomes in minimally invasive SI Fusion’ Lam et al ASIPP 2020



• Multi-center, prospective single arm clinical trial

• N=83 patients, at 12-months

• 73.5% > 20mm (compared to INSITE study)

• 61.4% > 50% improvement from baseline

• 34.9% > 80% improvement from baseline

• Non-inferior to lateral SI joint fusion

• Improvement in VAS and ODI

• SAE

• LinQ: 4

• INSITE: 22

A.K. Calodney et al. 2022





• Posterior intraarticular approach

• Similar approach as SI joint injection

• Under sedation anesthesia

• Guide pin followed by serial dilation

• Decortication

• Deploy bone graft

www.painteq.com, courtesy of PainTeq

http://www.painteq.com/






Summary

• SIJ pain is a common chronic pain condition, 15-30% of LBP

• Increased attention due to association with FBSS

• Heterogeneous nature of SIJ pain

• Lack of “gold standards” for diagnosis and treatment 

• Steroid injections provide short term pain relief

• RF provides safe effective pain relief, 6-12 months

• Emerging treatment options PNS, MIS lateral and posterior fusion

• Reimbursement challenges pending further evidence






