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Add to my UAMS BIO 

Sacroiliac (SI) joint pathology 

 

 

ANATOMY 

 SI joint’s primary responsibility is to transfer the weight of the upper body to the lower extremities.  

 articular surfaces are ear shaped, containing irregular ridges and depressions; 

 concave sacral surface is covered with thick hyaline cartilage. 

 convex iliac surface lined with thin fibrocartilage. 

 surface of 17.5 square cm 

 surface is smooth in juveniles and becomes irregular over time 

 SI joint is a true diarthrodial joint: 

 in the upper portion of the joint, the sacrum and the ilium are not in contact but rather 

connected with powerful posterior, inter-osseous, and anterior ligaments. 

 anterior and the lower half of the joint is a typical synovial joint with hyaline cartilage on 

the joint surfaces. 

 motion (primarily rotation) decreases with aging, and increases in pregnancy. 

 normal motion is approximately 2-4 mm in any direction.  

 

 

DIAGNOSTIC WORK UP 

Patient self-diagnosis: 

https://si-bone.com/si-joint-pain-quiz/ 

 

 

HISTORY 

LBP below L5 

Pelvis/buttock pain 

Hip/groin/thigh pain 

Sitting problems – patient avoids sitting on affected side 

Pain with position changes or transitional motions (i.e., sit to stand, supine to sit) 

 

Fortin finger test – patient points to PSIS area! 

 

 

PHYSICAL EXAM 

Tenderness over SIJ sulcus 

Posterior SIJ tender to palpation 

Single leg stance test may induce pain on supporting side. 

 

SI belt – stabilizes SI joint and pain improves (esp. when climbing stairs – can try in clinic to 

diagnose). 

 

Patients have same SI joint mobility as normal people: 

http://www.neurosurgeryresident.net/
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translation < 1.6 mm 

rotation < 4 degrees 

 

 

PROVOCATIVE TESTS 

In order of reliability: 

1. Thigh thrust 

2. Distraction 

3. FABER 

4. Gaenslen’s 

5. Compression 

 

Need only 3 (out of 5) positive tests to confirm SI pathology! 

 

 

Thigh thrust – keep thigh absolutely vertical, avoid thigh rotation (otherwise, hip pain) 

 

 
 

 

Distraction – examiner crosses his arms to apply true distraction! 

 

 
 

 

FABER – pain is posterior (vs. hip pathology – pain is anterior) 

 

 
 

 

Gaenslen’s 

 

 
 

 

Compression 
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DIFFERENTIAL 

If pain inferior to L5, negative neurological exam, and minimum of 3 positive provocative tests the SIJ 

is likely a pain generator. 

 

N.B. lumbar spine, hip, and SI joint pathology cam mimic each other 

 

 
 

 

Hip pathology: 

internal rotation of hip 

FABER 

Scour 

 

Piriformis syndrome: 

FFAAIIRR  tteesstt (maintain at least 10 seconds): https://youtu.be/9Q9YdBke3Kc 

 lateral position with the tested hip on top. 

 passively move leg into flexion (90 degrees), adduction, and internal rotation. 

 examiner stabilizes the hip and applies downward pressure to the knee to internally rotate and 

adduct the hip - placing the piriformis on a stretch that compresses the sciatic nerve - positive test 

occurs when elicited pain is posterior (sciatic/gluteal area) + sciatica. 

o if pain in the anterior thigh - femoral acetabular impingement. 

 
 

IMAGING 

 may obtain if physical exam is difficult. 

 generally not helpful (except SPECT – very helpful, especially in diagnostic challenges, such 

differentiating between SI joint pathology vs adjacent lumbar facet disease): 

http://www.neurosurgeryresident.net/
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Findings 

SI joint disruption - asymmetric SI joint widening 

Degenerative sacroiliitis - sclerosis, osteophytes, subchondral cysts, or vacuum phenomenon 

 

 

BRACE 

a) pain improved = instability → fuse 

b) pain worsened = inflammation → steroids 

 

 

DIAGNOSTIC INJECTION (TRUE SI ARTHROGRAM) 

Indication – no response to PT for > 6 mos (PT helps in up to 60% of SI joint cases). 

 

Indicate “For SI joint fusion work up” 

 

Methodology 

 done by interventional pain specialist (if unable to inject – refer to IR). 

 posterior inferior approach 

 22 gauge styletted needle 

 0.25 ml contrast medium (Medicare mandates arthrogram!) + 1.25 ml local anesthetic (no enough 

joint space volume to add steroids!) 

N.B. use < 2.5 mL of contrast! (if > 2.5 mL, contrast spills into surrounding tissues). 

 use 2 injections to reduce false positives. 

 

 
 

Findings 

SI joint disruption - leakage of contrast. 

 

After injection 

 do again provocative testing 

 ask patient to move around as in normal daily life. 

 best time to evaluate – 15-30 mins to 2 hours after injection (MAC effect has worn off). 

 positive if pain improves ≥ 50% (NASS requires ≥ 75%, thus, ask to use NASS guidelines for post-

injection evaluation). 

 ask to send image copy to me for my review. 

 ask patient to call my office to report the result. 

 

If steroids are not helping – it is instability (not inflammation) 

 

 

SPINAL INJECTIONS 

Caveat: SI joint is innervated by L5-S4 nerve roots. 

N.B. L5-S1 transforaminal injections block L5 nerve root – SI joint pain improves 

 

 

 

CONSERVATIVE TREATMENT 

1. Medications 
2. PT (helps > 60% patients; if no response – refer for diagnostic injections) 

3. SI belt – stabilizes SI joint and pain improves 

4. Therapeutic SI joint injections (with steroids) – usually 2-3; if patient responds, most likely will 

progress to surgical treatment. 

5. RF denervation – temporary measure (causes temporary demyelination and pain recurs in 3-4 

months) and denervates only posterior* portion of SI joint. 

*20% SI joints get ventral innervation – RF will not work 

 

 

SURGICAL TREATMENT 

INDICATIONS 

1. SI joint disruption (e.g. symptoms started during pregnancy and persisting postpartum for > 6 

months) 

2. Degenerative sacroiliitis 

 

N.B. SI joint does not ankylose spontaneously! 

 

 SCS is not a good option for SI pain. 

 

 

ETIOLOGICAL CATEGORIES 

Traumatic instability (sacroiliac disruption) 

o combination of vertical compression and rapid rotation (i.e. carrying a heavy object and 

twisting) 

o falls on the backside. 

o traumatic birth 

http://www.neurosurgeryresident.net/
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26% of postpartum women suffer with SIJ dysfunction (esp. after full term 

vaginal delivery – 36% of such women affected, vs. 23% after C-section). 

o lumbar spine surgery in which a large portion of the ilio-lumbar ligament is injured. 

o long scoliosis fusions to the sacrum 

N.B. lumbar fusion puts lots of stress on SI joint – joint degenerates faster (75% 

patients vs. 38% in controls). 

o leg length discrepancy, gait abnormalities 

o prolonged, vigorous exercise 

 injuries produce ligamentous laxity and allow painful abnormal motion. 

 

Arthritis (sacroiliitis) 

 autoimmune disorders, such as ankylosing spondylitis, juvenile rheumatoid arthritis, Reiter’s 

Syndrome, psoriatic arthritis. 

 infections including staphylococcus, gonorrhea and TB. 

 

 

PREOP 

CT is a must, esp. if anatomy unconventional (MRI with coronal reconstruction is good screening tool 

for abnormal anatomy). 

 

Structures at risk 

L5 nerve root runs in front of sacrum at proximity to the SI joint (SI joint inflammation may mimic L5 

sciatica!) 

Middle gluteal artery is lower but may take aberrant course and may be injured. 

 

 

BILATERAL VS. UNILATERAL 

Better to stage both sides 3 months apart (patient is NWB with crutches on operated side; if bilateral – 

may need wheelchair postop) 

 

 

TECHNIQUE – LATERAL 

POSITION AND IMAGING 

 
 

IMAGING GUIDANCE 

C-arm – most experts use it (might be too obscure in obese patient – use O-arm instead). 

Robotic assistance – see below (Globus) 

O-arm (iFuse Navigation Set plus Medtronic TeraTrackers) 

 
 

POSITION 

Table – Jackson (better – cradles patient and stabilizes to prevent movement while hammering 

implant) or flat. 

 

A. Lateral position 

 

B. Supine position 

 

C. Prone position – keep spine and SI joint “neutral” (e.g. towel rolls under chest and waist, pillow 

under the feet); only position for O-arm – tracker goes into PSIS. 

 
 

 

FLUOROSCOPY VIEWS 

 

Lateral View 

http://www.neurosurgeryresident.net/
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True lateral – make sure both alar lines are superimposed! 

 
 

Inlet View 
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Outlet view 

 

 

 

 

 
 

O-ARM VIEWS 

 
 

 

INCISION 

ROBOT 

- see below (Globus) 

 

C-ARM 

http://www.neurosurgeryresident.net/
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3 cm lateral incision (midbody-to-anterior 1/3) 

 

 
 

 

 

 
 

 
 

 
 

 

O-ARM 
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TRAJECTORIES 

12, 6, and 6 o’clock 

1st screw – aim above S1 foramen (1/2 of implant in sacrum) 

2nd screw – aim to S1 foramen (be cautious not to penetrate into foramen, thus, only 1/3 of implant in 

sacrum) 

N.B. due to shape of SI joint, start 2nd pin more anteriorly and aim dorsally! 

3rd screw – aim below S1 foramen (1/2 of implant in sacrum) 

 

 start perpendicular to iliac wing surface (just to dock the tip of pin) and then align to trajectory. 

 

 
 

 

 
 

 

 
 

 

LUMBOSACRAL TRANSITIONAL VERTEBRAE 

 incidence 4-24% 

 source of pain may be external to the SI joint, especially in asymmetrical anatomy - fusion may not 

be the solution 

 

Sacralized L5 – L5 vertebrae fused to sacrum 

 

Lumbarized Sacrum – S1 vertebra that has failed to fuse with S2 (note presence of S1-2 disc and 

“squaring” of S1 vertebra) 

 implants in the lumbarized S1 or transitional disc are not recommended 

 first implant is placed just short of the S1 foramen: 

 
 

http://www.neurosurgeryresident.net/
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POSTOP 

Materials for patients: 

www.SiJPC.com/SI-Buddy 

 

Outpatient procedure (vs. overnight stay). 

3 weeks partial weight bearing (using crutches, normal foot progression – from heel to toe); experts 

say “weight bearing as tolerated, avoid stairs” 

 

 

FAILURES 

If still pain after fusion → consider Octrode lead along SI joint (trial with TENS). 

 

 

 

HARDWARE SYSTEMS - LATERAL 

SI-LOK (Globus) 

Brochure >> 

 

ANESTHESIA, POSITION 

 Jackson radiolucent table; rotate pelvis – operative side towards ceiling, opposite side buttressed 

against table. 

 some consider dex 10 mg if nerve root injury is likely. 

 

 
 

TECHNIQUE WITH ROBOT 

technique with fluoro, screw removal technique – see brochure >> 

 create trajectories on CT on robot software: use inlet and outlet views for planning. 

 insert tracker into ipsilateral iliac crest (PSIS). 

 fluoro registration (in lateral, inlet, outlet views). 

 mark skin incision based on robot entry points (if entry points widely separated and not inline – use 

separate stab incisions). 

 incise skin and subcutaneous tissue. 

 insert guided-knife through robot port – incise fascia, muscle (down to bone; if bleeding – inject 

Surgiflo). 

 drill starting point with small super-high-speed drill. 

 drill 95%* of trajectory with small drill → large drill (2.5 mm** thinner than planned screw) – 

may collect bone from threads to pack into slotted screw (wrap with Vicryl to prevent graft 

dislodgement?) 

*just past the cortices of the joint; for a lag screw, drill only through the three cortical 

walls and no further. 

**for harder cortical bone drill 1.5mm smaller than screw or to tap screw hole instead. SI-

LOK® screws are self-tapping; however, in cases of hard or sclerotic bone the screw hole may 

be tapped to ease insertion 

 may tap (8, 10, 12 mm taps available). 

 insert screws. 

 optional O-arm verification (else use fluoro final shot). 

 close subcutaneous tissue and skin. 

 

SCREWS 

Note: A minimum of two screws bridging the sacroiliac joint are required to achieve stabilization. 

Three screws of the largest practical diameter, depending on the patient’s anatomy, are recommended 

for the most rigid stabilization 

 

 
 hydroxyapatite (HA)-coated. 

 sizes (up to 60 mm length): 8 mm (for small anatomy), 10 mm (standard), 12 (rescue). 

 washer cap aligns (tilts) to iliac surface and prevents screw from going too deep (if it did, use 

rescue screw). 

 options: 

 

 
 

http://www.neurosurgeryresident.net/
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 slotted screws only 10 and 12 mm diameter. 

 

 
 if using lag screw to compress joint, use lag screw first (then other screws). 

 

 

iFuse (SI-BONE) 

Titanium, porous surface area allows promotes bony ongrowth and ingrowth. 

Patented triangular implant profile minimizes rotation. Triangular design has 31X more rotational 

resistance than screws: 

 
*7.3 mm cannulated screw 

 

 

 
 

 
 

 

 

PIN PLACEMENT 

3 titanium implants (FDA says 2 implants but biomechanically it is better to use 3 implants). 

 

Cannulated delivery system – to protect tissues 

 

 
 

 

http://www.neurosurgeryresident.net/
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RADIOLUCENT CLAMP (OPTIONAL) 

 
 

 

STIMULATING PIN 

(OPTIONAL) 

 
 

 

 
 

 

 
 

 

 

CREATING CANNAL 

BLUNT DISSECTOR 

(OPTIONAL) 

 
 

 

SOFT TISSUE PROTECTOR 

http://www.neurosurgeryresident.net/
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IMPLANT LENGTH DETERMINATION 

2nd and 3rd implants are shorter. 

 

 

 

 
 

 
 

 

ORIENTATION GUIDE 

 - only for 4.0 mm implants!!! 

http://www.neurosurgeryresident.net/
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DRILLING 

Necessary for young / sclerotic bones (otherwise, it is optional). 

 

 
 

 
 

 

BROACHING 

1st implant’s flat surface should be parallel to alar line (prevents alar cortex fracture) 

 

 

http://www.neurosurgeryresident.net/
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IMPLANTATION 

http://www.neurosurgeryresident.net/
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N.B. final X-ray of first implant: 

lateral view - implant below alar line (parallel to it) 

inlet view – implant posterior to anterior sacral (“L5”) line 

outlet view – implant ½ in solid sacrum, above S1 foramen 

 

 

PACKING IFUSE-3D WITH GRAFT MATERIAL (OPTIONAL) 

Most experts don’t use packing. 

 

http://www.neurosurgeryresident.net/
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STIMULATING IMPLANT 

(OPTIONAL) 

 

 
 

 

SUBSEQUENT PIN PLACEMENT 
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Drilling and broaching are the same as for the first implant. 

 

FINAL (3RD) IMPLANT 
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REPOSITIONING / REMOVAL 

 

 
 

 

CLOSURE 

Muscle fascia and skin 

 

 

OUTCOMES 

http://www.neurosurgeryresident.net/
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Revision rate: 

At 2 years – 3% 

At 4 years – 5.7% 

 

Major studies 

Investigation of Sacroiliac Fusion Treatment (INSITE) 

Sacroiliac Joint Fusion With iFuse Implant System (SIFI) 

 

 

 
Postmarket complaints database study 

 no iatrogenic vascular, GI, or genitourinary complications. 

 
  

 

 

 

BIBLIOGRAPHY for ch. “xxxxxxxx” → follow this LINK >> 
 

 

 

Viktor’s Notes℠ for the Neurosurgery Resident 

Please visit website at www.NeurosurgeryResident.net  
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