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Introduction: The sacroiliac joint (SIJ) has been estimated to contribute to pain in as much 
as 38% of cases of lower back pain. There are no clear diagnostic or treatment pathways. 
This article seeks to establish a clearer pathway and algorithm for treating patients.
Methods: The literature was reviewed in order to review the biomechanics, as well as 
establish the various diagnostic and treatment options. Diagnostic factors addressed include 
etiology, history, physical exam, and imaging studies. Treatment options reviewed include 
conservative measures, as well as interventional and surgical options.
Results: Proposed criteria for diagnosis of sacroiliac joint dysfunction can include pain in 
the area of the sacroiliac joint, reproducible pain with provocative maneuvers, and pain relief 
with a local anesthetic injection into the SIJ. Conventional non-surgical therapies such as 
medications, physical therapy, radiofrequency denervation, and direct SI joint injections may 
have some limited durability in therapeutic benefit. Surgical fixation can be by a lateral or 
posterior/posterior oblique approach with the literature supporting minimally invasive 
options for improving pain and function and maintaining a low adverse event profile.
Conclusion: SIJ pain is felt to be an underdiagnosed and undertreated element of LBP. 
There is an emerging disconnect between the growing incidence of diagnosed SI pathology 
and underwhelming treatment efficacy of medical treatment. This has led to an increase in SI 
joint fixation. We have created a clearer diagnostic and treatment pathway to establish an 
algorithm for patients that can include conservative measures and interventional techniques 
once the diagnosis is identified.
Keywords: sacroiliac joint, SIJ pain, sacroiliac joint dysfunction, sacroiliitis, sacroiliac joint 
fusion

Introduction
Low back pain (LBP) is among the most common human health problems, with 
a global point prevalence of 9.4%, yearly prevalence of 38%, and accounting for 
half of years lived with disability (YLD) due to a musculoskeletal disorder 
worldwide.1 Chronic low back pain (cLBP) is a complex biopsychosocial condition 
in which recurrent back pain with or without clear pathology leads to chronic pain, 
physical dysfunction, social isolation, and/or mood changes.2 It is challenging to 
treat a nonspecific condition and even more difficult to treat symptoms without an 
accurate diagnosis to allow for source control.

The sacroiliac joint (SIJ) is a large, irregularly shaped, serpentine joint structure 
bordered anteriorly and posteriorly by the sacroiliac ligaments. The joint itself is about 
two-thirds synovial and one-third ligamentous, with the synovial portion extending 
anteroinferiorly and reinforced at its posterosuperior aspect by syndesmotic ligament.3 
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The form of the SIJ begets its function – it is intended for 
stability, with a sacral concave depression interlocking with 
a corresponding iliac osseous ridge.3 This construct is further 
reinforced extra-articularly by the sacrospinous and sacrotu-
berous ligaments. The SIJ complex is part of the kinetic chain 
connecting the spine and lower extremities, and may be 
a primary or secondary pain generator depending on the 
clinical scenario and should be examined routinely in the 
evaluation of back or leg complaints. The SIJ is particularly 
enigmatic in its ability to mimic hip and lumbar spine pathol-
ogy and also to result from the surgical treatment of hip and 
spine issues. Yoshihara proposes that misdiagnosed sacroi-
liac syndrome occurs commonly, such that some patients 
may undergo unnecessary lumbar fusion.4 This highlights 
the importance of educating clinicians on the SIJ, as the 
treatment option landscape has evolved to become signifi-
cantly less invasive, and the accurate diagnosis and treatment 
of LBP is paramount.

The SIJ has been estimated in a number of series to 
contribute to pain in 10–38% of cases of LBP.4–7 The early 
and accurate diagnosis and treatment of LBP is critical to 
mitigating conversion to cLBP and high-impact pain states 
that are managed as chronic disease. The purpose of this 
article is to review the diagnostic and treatment algorithm 
for symptomatic SIJ dysfunction in the patient presenting 
with low back pain.

Presentation
Sacroiliac Joint Biomechanics
The SI joints are designed primarily for stability. The joint 
rotates about three planes of axes (flexion and extension, 
rotation, and translation) but by very small amounts 
approximated at two degrees. Motion along the sacroiliac 
joint is not linear as it occurs simultaneously in multiple 
planes. Anatomic pathology changes affecting many of the 
SI joint structures can lead to nociception. There are numer-
ous reported etiologies for SI joint pain. The causes can be 
divided into intraarticular and extra-articular sources. 
Examples of intraarticular causes are arthritis and infection 
of the SI joint. Common extra-articular causes include 
enthesopathy, fractures, ligamentous injury, and myofascial 
pain. In addition to the etiologic sources, there are numer-
ous factors that can predispose a person to gradually 
develop SI joint pain. Risk factors that increase stress on 
the SI joint are leg length discrepancy,8 gait abnormalities,9 

prolonged vigorous exercise,10 scoliosis,11 pregnancy,12,13 

spinal fusion to the sacrum,14 and hip pathology.15,16

History Findings
The sacroiliac joint can be responsible for 10–38% of low 
back pain,4–6 and oftentimes presents with pain below the 
belt line with radiations into the groin and lower extremity, 
infrequently with radiations below the knee in the L5-S1 
dermatomal pattern.17 The pain is aching in quality, with 
absence of burning quality or numbness and tingling.18 

Pain is often with movement, can radiate into the ipsilat-
eral groin and into the buttock.19 The differential of eva-
luation of low back can be narrowed by the performance 
of a physical exam and performance of provocative man-
euvers for the diagnosis of sacroiliac joint pain.

Diagnostic Criteria
Increasing the difficulty of diagnosis is the poor sensitivity 
with imaging. X-rays, computed tomography, and mag-
netic resonance may offer some indication for abnormal-
ities, but may not be specific alone.20 The joint is difficult 
to profile well on radiographic views, and therefore the 
radiographic findings of sacroiliitis are often equivocal. 
MRI is the most sensitive imaging technique to detect 
sacroiliitis. It is the only imaging modality that can reli-
ably reveal bone marrow edema and inflammation around 
the sacroiliac joints and is comparable to low dose CT for 
demonstrating erosions and ankyloses.21

Three hundred and seventy-eight patients were retro-
spectively identified who underwent definitive diagnostic 
injections with different sources of low back pain. The 
mean age and the number of patients reporting hip girdle 
pain, leg pain, and thigh pain were determined in each 
diagnostic group. This explored the relationship between 
predictors and the source of LBP. Age correlates with the 
source of low back pain, as disc disease is more likely in 
the younger population and older patients are likely to 
have diagnosis of sacroiliac or facetogenic pain. 
Interestingly, the absence of thigh pain in older patients 
increases the likelihood of sacroiliac joint dysfunction as 
a source of low back pain.22

Physical Exam Findings
Telli et al looked at the validity and reliability of provoca-
tion tests in the diagnosis of sacroiliac joint dysfunction in 
156 patients, investigating the distraction test, compression 
test, Gaenslen test, thigh thrust test, sacral thrust test, and 
Faber test. Diagnosis was made with three or more posi-
tive provocation tests,19 with the highest sensitivity being 
Faber (91.4%) and lowest probability was Gaenslen test.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                              

Journal of Pain Research 2020:13 3338

Falowski et al                                                                                                                                                         Dovepress

http://www.dovepress.com
http://www.dovepress.com


Description of Provocation Maneuvers
Provocative Testing
The five following provocative tests have a high degree of 
sensitivity and specificity when used in combination. 
Three or more tests must be positive with at least one 
resulting from the Thigh Trust or Compression Test. This 
diagnostic threshold yields a sensitivity of 85% and 
a specificity of 76%.17 Testing sequence ought to be per-
formed in a manner to minimize position changes for 
patient comfort and may include tests to diagnose comor-
bid hip pathology.

The Distraction Test
The patient lies supine with the examiner standing next to 
the patient at or just inferior to the level of the pelvis. 
Examiner will place each palm on the patient’s ASIS while 
keeping elbows extended and apply an adequate poster-
olateral force directed at distracting the SI joints. The test 
is positive when the patient’s pain is reproduced.

Thigh Thrust Test
With the patient still supine and examiner standing on the 
patient’s affected side, position the ipsilateral leg to 90- 
degree hip flexion and allow the knee to passively flex. 
The examiner places one hand on contralateral ASIS to 
stabilize the pelvis. The opposite hand is then placed on 
the anterior aspect of the passively flexed knee and vertical 
pressure is applied posteriorly through the patient’s femur 
to create a shearing force at the affected SI joint. The test 
is positive when the patient’s pain is reproduced.

FABER Test
While the patient remains supine, position the affected leg 
to 90-degree hip and knee flexion. Abduct and externally 
rotation the ipsilateral leg at the hip joint and rest the 
lateral aspect of the patient’s calf on the anterior aspect 
of the contralateral thigh, resembling a figure four. The 
examiner places one hand on the contralateral ASIS to 
stabilize the pelvis. The opposite hand applies a gentle 
posteriorly directed force on the anteromedial aspect of 
the affected side knee. This test is positive for SI joint pain 
when the patient describes posteriorly localized pain near 
the affected side SI joint and can fulfill the three or more 
requirement for provocation testing. However, if the pain 
is described anteriorly this may indicate hip pathology as 
the sole or an additional source of pain contributing to the 
patient’s presentation. At this point, addition hip special 
testing (i.e., Scour Test, FADIR Test) can be performed.

Compression Test
If the examiner must continue provocative testing to ade-
quately evaluate the SI joint, the patient is asked to lie on 
the unaffected side with the suspected SI joint facing 
upward and both hips and knees comfortable flexed. 
Examiner will stand posterior to the patient at the level 
of the pelvis. The examiner places one palm between the 
upward-facing ASIS and greater trochanter and uses the 
free hand to brace the contacted hand. With the examiner’s 
elbows fully extended, vertical pressure is applied through 
the pelvis into the exam table. The test is positive when the 
patient’s pain is reproduced.

Gaenslen’s Maneuver
Provocation testing is continued with the patient posi-
tioned back to supine and the affected side pelvis laterally 
displaced toward the edge of the exam table. The patient is 
asked to maximally flex the unaffected side hip and knee 
and hold that position using their hands. The examiner will 
then drape the affected side leg over the side of the 
examination table moving the hip into an extended posi-
tion. The examiner will stabilize the flexed extremity with 
one hand while simultaneously provided gentle downward 
pressure on the anterior aspect of the extended thigh. The 
test is positive when the patient’s pain is reproduced.

Common Etiologies and Risk Factors
Sacroiliac joint dysfunction and the common etiologies to 
consider are best identified by an appreciation for the 
anatomy. With the sacroiliac joint largely being innervated 
by L4-S3 for nociception, along with intra and extra- 
articular sources of dysfunction: muscular irritation, cap-
sular disruption, shearing, fractures, infection, and 
arthritis.18 These etiologies can be acute or repetitive in 
nature.23 Historic risk factors and associations include 
scoliosis, lumbar fusion, pregnancy, seronegative HLA- 
B27 spondyloarthropathies, repetitive athletic activity, 
and leg length discrepancies.18 Hyperparathyroidism and 
repetitive shear-stress injuries in athletes can cause sacroi-
liitis-like changes of the joint.24

Perhaps the two most common risk factors for devel-
oping SIJ dysfunction are history of pregnancy and history 
of a prior lumbar surgery. The joint can become painful 
during pregnancy as it widens and develops increased 
motion. This can lead to further pathology overtime. It 
has also been shown that multilevel lumbar surgery and 
fusion may yield higher incidence of SIJ pain as compared 
to discectomy alone.25
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Proposed Criteria for Diagnosis
The International Association for the Study of Pain (IASP) 
proposed criteria for diagnosis of sacroiliac joint 
dysfunction.23 Diagnosis is described as pain in the area 
of the sacroiliac joint (approximately 3 cm x 10 cm infer-
ior to the ipsilateral posterior superior iliac spine,26 repro-
ducible with provocative maneuvers, and must be relieved 
with local anesthetic injection into the SIJ or the lateral 
branch nerves, although this is controversial. Fluoroscopic 
guided intraarticular injection with either local anesthetic 
with an addition (or not) of a corticosteroid is helpful in 
diagnosis and treatment, although periarticular injections 
have also been advocated for.27 Interestingly, for those 
patients that did well with surgical treatment, the response 
to an intraarticular local anesthetic injection of 75% relief 
or greater of at least 30–60 minutes in duration was 
consistent.28,29 Cohen et al investigated 77 patients with 
refractory SIJ pain in two academic institutions in 
a multivariate analysis.30 Pre-procedure pain intensity, 
age older than 65 years, and pain radiating below the 
knee were significant predictors of failure. Lateral branch 
pulsed RF versus intraarticular steroid injections were 
investigated in randomized, prospective manner, suggest-
ing that pulsed RF of the dorsal rami and the S1-3 lateral 
branch nerves provided more durable relief and functional 
improvement, suggesting lateral branch nerve intervention 
can diagnosis and manage sacroiliac joint dysfunction.31

Non-Surgical Treatment Options
Chronic Sacroiliac Joint Pain (CSJP) as a result of sacroiliac 
pathology has historically been difficult to diagnose based on 
clinical signs and symptoms, however, recent studies have 
shown that image-guided injection of a local anesthetic is the 
gold standard for diagnosing SIJ pain.23,28,29,31 Although 
having a more defined pathway for diagnosis has become 
helpful, the treatment algorithm is less clear. Treatment 
options include conventional medical management, conser-
vative modalities such as focused Physical Therapy (PT), 
less invasive interventions such as nerve blocks and neuroa-
blations, and surgical stabilization or SIJ fusion.

Conventional Medical Management
If there is no correctable etiology identified in a painful 
sacroiliac joint (SIJ), simple analgesics may be considered 
as the initial therapy as part of the multidisciplinary 
approach. There are no studies specifically regarding phar-
macologic management of painful SIJ, but data extrapolated 

from management of non-neuropathic chronic low back pain 
have suggested that muscle relaxants and NSAIDs may be 
effective as initial regimens to target the myofascial and the 
inflammatory component of the pain presentation.32 Any 
escalation to the strength of analgesics should be guided by 
the WHO analgesic ladder.

Physical Therapy
Exercise is particularly beneficial in patients with a painful 
SIJ.33 Reduced laxity of SIJ has been linked to contraction 
of the transverse abdominus muscle fibers suggesting that 
isolated contraction of a transversely oriented musculature 
such as pelvic floor muscles or piriformis could stabilize 
the joint hence reducing pain during activities.34 In a small 
comparative study, symptomatic patients demonstrated 
myoelectric hyperactivity of the ipsilateral gluteus muscles 
and contralateral latissimus muscle compared to the 
asymptomatic control group.35 The myoelectric activity 
returned to normalcy after a 10week intense PT. This 
reciprocal relationship of the latissimus dorsi on one side 
and the gluteus maximus on the other side is well under-
stood and forms a key component of the strength exercise 
program.

Diagnostic and Therapeutic Injections
An analgesic response to an SI joint injection is the most 
accurate means to diagnose a painful SI joint complex.36 

The specificity of a subjective response to a low volume 
of local anesthetic (generally accepted volume based on 
the joint space) has always been in question.37 Multiple 
studies have looked at the therapeutic effect of SIJ injec-
tions – a few have demonstrated significant benefit but 
being small powered studies the authors were not able to 
demonstrate statistically significant differences in medi-
cation usage or functionality between the treatment and 
control groups.38–40 Of the ones which evaluated periar-
ticular injections with corticosteroids, patients continued 
to have good pain relief at 6 months demonstrating 
decreased spontaneous pain, provoked pain, and tender-
ness. A recent review of 15 publications related to spon-
dylarthritis showed that a good response was reported in 
more than 80% of the cases, with a mean duration of 
improvement over 8 months.41 Eighty-five percent of the 
subjects reviewed from other observational studies also 
obtained significant pain relief lasting for an average of 
10 months.42–45 Diagnostic or therapeutic injections 
should be performed using the aid of fluoroscopy, as 
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studies have shown that only 22% of non-radiologically 
guided SI injections extended into the joint space.46

Neuroablative Techniques
If conservative and SIJ therapeutic injections have failed 
to provide relief neuro-ablative techniques are an accepted 
next best step to manage a painful SIJ. The posterior 
sensory innervation of the SIJ is through nerve branches 
that pass medially from the posterior aspect of the SIJ to 
converge to the rami dorsalis from the L4 to the S1–S4 
dorsal rami. Given these anatomic features, different SIJ 
RF ablation approaches have been described:

1. Sequential Radiofrequency lesions in the posteroin-
ferior aspect of the joint by leapfrogging an elec-
trode at less than 1-cm intervals.47 However, 
a review of this technique pointed out that only 
36% of patients reported more than 50% pain relief 
lasting at least 6 months, being that only a small 
portion of the joint was denervated.

2. Intra-articular phenol has been suggested by some in 
the past, but because of the inherent risks most 
practicing physicians who treat SIJ pain shy away 
from this method of ablation.48

3. RF ablation targeting the lateral branches of the pri-
mary dorsal rami from L5-S2 has met with more 
auspicious results, with most studies reporting sus-
tained relief lasting at least 6 months in over 60% of 
subjects.49–52 Anatomic studies have demonstrated 
that the lateral branches which provide nociceptive 
and proprioceptive input from the SI joints vary in 
number, location, level and also between patients,51 

hence conventional RF techniques where the RF lesion 
is about 3–4 mm and uniplanar cannot capture it all.

4. Enhancing lesion size to overcome this obstacle, has 
been attempted using bipolar lesioning, internally 
cooled electrodes, and replacing RF electrodes with 
cryoprobes.53,54 Bipolar lesioning has yielded good 
anecdotal results by creating a continuous strip 
lesion, the technique itself is limited by wide varia-
tions in tissue impedance around the sacral foramina 
resulting in asymmetric ablative patterns.

5. Cryoablation has also led to a shorter duration of 
benefit.53,54

6. Both controlled and uncontrolled studies support the 
use of cooled RF. In a randomized, placebo- 
controlled study 64% and 57% of patients experi-
enced more than 50% pain relief at 3- and 6-month 

follow-up, respectively, with comparable improve-
ments in function and medication reduction the med-
ian duration of benefit in successful patients being 8 
months.52,53

7. Lateral sacral neuro-ablation by the above techni-
ques may not benefit all painful SIJ pain because 
targeting the posterior nerve supply of the joint does 
not address pain emanating from the ventral aspect 
of the joint. One study55 found that lateral sacral 
branch blocks were more effective at preventing SIJ 
pain secondary to extra-articular (i.e., ligamentous) 
stimulation than from capsular distension. Another 
analyzed 77 patients and concluded that more than 
half of the patients continue to experience at least 
50% relief greater than 6 months post procedure 
with predictors like the elderly, higher pre- 
procedure pain scores, opioid usage, and pain radiat-
ing beyond the knee were associated with treatment 
failure.30

8. Internally cooled electrodes remove the constraint of 
tissue charring on lesion expansion; hence, it can 
increase lesion diameter by 200% to 300%, and 
volume by a factor of 8 thus eliminating the concern 
of lesion size during thermal radiofrequency.

The nerve supply of the SIJ complex has been described 
posteriorly by the lateral branches of the S1–S3 dorsal 
rami (with some fibers of the L4 and L5 dorsal rami) 
while the anterior aspect is supplied by branches of the 
lumbosacral trunk and the obturator and superior gluteal 
nerves.56 Limited success with percutaneous radiofre-
quency ablation has been attributed to not just the course 
variability of the innervating nerves, but also that innerva-
tion of the joint complex is very variable.57,58 Being that 
the anterior and posterior compartments of the SIJ joint 
complex have their own individual varying nerve supply, 
radiofrequency neurotomy of the posterior nerves may not 
provide complete relief of the painful presentation.

Neuromodulation
During the past few decades, spinal cord and peripheral 
nerve stimulation have increasingly been used to treat 
chronic pain and recent studies have shown that subcuta-
neous stimulation and sacral nerve root stimulation may be 
successful in treating SIJ pain and coccygodynia, 
respectively.59,60 However, more studies are needed for 
neuromodulation to be a primary therapy for painful SIJ 
syndromes.
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Surgical Treatment Options
Timing of Intervention
Surgical stabilization and/or fusion of the sacroiliac joint 
should be considered when a patient has persistent mod-
erate to severe pain, functional impairment, and failed 
a minimum of 6 months of intensive non-operative care. 
Surgical stabilization and/or fusion can be done by two 
approaches: 1) lateral approach and/or 2) posterior and 
posterior oblique approach. These approaches are 
described below. The medical literature has shown that 
minimally invasive surgical treatment for the sacroiliac 
joint can improve pain and increase function.29,61–70 It 
should be noted that the current medical literature supports 
the lateral approach as there are limited studies that sup-
port the posterior and posterior lateral oblique approach.

Lateral Approach
The lateral approach to sacroiliac fusion as currently prac-
ticed was originally introduced in 2008 with the FDA 510 
(k) approval for the first minimally invasive (MIS) lateral 
approach (iFuse Implant System, SI Bone). Many other 
systems have come to market since that time with various 
modifications and differentiators to the iFuse System. 
Currently, there are 14 different lateral SI fusion systems 
on the market.71 Prior to the MIS lateral approach, SI 
fusion was performed by an open Smith-Peterson 
approach, first described in 1921.72 Although this 
approach proved effective, this open approach was asso-
ciated with complications of blood loss, tissue stripping, 
and extended recovery times.3 Minimally invasive lateral 
approaches largely have replaced open approaches over 
the past 10 years, with approximately 85% of SI fusions 
being performed via this technique.73 Lateral approaches 
are generally performed by surgeons.

Surgical Technique: Lateral Approach
Although a complete description of surgical technique is 
beyond the scope of this manuscript, Minimally Invasive 
Surgical (MIS) lateral approach SI fusion is typically 
performed under general anesthesia and under fluoroscopic 
guidance. Due to risk of neurological damage to the lum-
bosacral nerve roots, intraoperative neuromonitoring may 
be utilized.74 Depending on the specific system, guide-
wires are typically placed at the superior, middle, and 
inferior aspects of the sacroiliac joint. Dilating cannula 
are inserted prior to drilling over the guidewire to the 

intended endpoint. Most systems then utilize titanium 
screws packed with allograft to promote arthrodesis.

Safety
MIS lateral SI fusion has shown improved safety over the 
traditional open approach, including lower surgical compli-
cation rates and lower incidence of non-union.68 Several 
post-surgical complications are still prevalent with MIS 
lateral approach. Complication rates as high as 16.4% 
have been reported in the literature.75 Most complications 
reported are non-emergent such as increased hip, back, and 
buttock pain, and hematoma. Although more serious 
adverse events such as deep wound infection, and nerve 
root impingement have been reported.76 A systematic 
review of lateral MIS fusion was performed by Shamrock 
et al in 2019. Fourteen studies were included. The review 
reported an overall complication rate of 11.1%, with the 
most common being wound infection (n=17/819, 2%). 
Nerve root impingement was reported in 1.6% of cases 
(13/819).77

Efficacy
Evidence for the MIS lateral approach has been positive for 
efficacy in reducing back pain and improving functional 
outcomes. A level I two-year randomized controlled study 
comparing an MIS lateral approach to conservative man-
agement revealed a superior improvement in back pain and 
Oswestry Disability Index (ODI) with the lateral surgical 
approach. The surgical arm had an improvement of 55.4 
points compared to 12.2 on a 100-point VAS scale. 
Additionally, 68% of patients had a greater than 15-point 
improvement in ODI at 24 months compared to 7.5% in the 
conservative arm.29 Martin et al published a comprehensive 
review of the current literature for lateral MIS Sacroiliac 
fusion. In this review, they provided a pooled analysis of all 
existing data. The pooled analysis showed a mean decrease 
of 80.3 to 32.2 on a 100-point VAS scale additionally they 
also reported a mean decrease in ODI of 56.2 to 34.4. 
A Limitation of this review is that the majority of the data 
is retrospective and mainly where involving the iFuse 
Implant system.78

Posterior and Posterior Oblique 
Approach
Recent minimally invasive surgical techniques have been 
described to stabilize the sacroiliac joint from a posterior 
and posterior oblique approach. These surgical techniques 

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                              

Journal of Pain Research 2020:13 3342

Falowski et al                                                                                                                                                         Dovepress

http://www.dovepress.com
http://www.dovepress.com


stabilize the sacroiliac joint by either placing 1–3 surgical 
screws across the joint or by placing 1–2 percutaneous 
cortical allografts along the joint. Posterior and posterior 
oblique approaches are presently performed by surgeons or 
interventional pain physicians.

Surgical Screw Fixation
The patient should be placed in a prone position on 
a radiolucent operating room table. Using fluoroscopy, 
the c-arm is positioned in a sacral outlet view to approx-
imate the posterior sacral iliac spine (PSIS) between the 
S1 and S2 foramen where the implants will best be accom-
modated. A PAK Needle is then placed just lateral to the 
PSIS and pointed toward the sacral promontory. The PAK 
needle is then advanced through the ilium, across the 
sacroiliac joint, and into the sacrum. The inner stylet 
from the PAK Needle is then removed and a guidewire is 
inserted until it is 1 cm from the anterior sacral cortex. The 
PAK Needle is removed while leaving the guidewire in 
place. A drill is then advanced over the guidewire until the 
depth stop makes contact with the ilium. A tap instrument 
is then advanced over the guidewire until its depth stop 
makes contact with the ilium. The guidewire is then 
removed. The threaded implant is advanced through the 
prepared channel until the implant head is flush with the 
ilium. The above steps are then repeated to place up to 
three implants at the surgeon’s discretion.

Percutaneous Graft Placement
The patient should be placed in a prone position on 
a radiolucent table (flattop or Jackson table) on chest 
rolls, which will allow the hips to have 15–20 degrees of 
hip flexion to level off the pelvis. Using fluoroscopy, the 
c-arm should be rotated in a medial to lateral oblique 
orientation (15–20 degrees) until the posterior and anterior 
sacroiliac joint lines become superimposed. A Steinman 
pin or pins is/are then placed into sacroiliac joint. If one 
percutaneous cortical allograft is being placed, the 
Steinman pin will be placed in the middle third of the 
sacroiliac joint. If two percutaneous cortical allografts are 
being placed, then one Steinman pin is being placed in the 
inferior third of the sacroiliac joint while the second 
Steinman pin is placed in the superior third of the sacroi-
liac joint. The two pins should be in intersecting planes at 
70–90 degrees to each in the A-P plan (as seen from 
a lateral fluoroscopic view). Once the Steinman pin(s) is/ 
are in place, a joint finder or dilatator is advanced over the 
Steinman pin(s) until it is fully seated into the sacroiliac 

joint. A guide retraction tube or second dilator is then 
advanced over the top of the joint finder/Steinman pin(s) 
until the feet of the guide retraction tube is in line with the 
joint space. The joint finder/Steinman pin(s) are then 
removed while leaving the guide retraction tube in place. 
The sacroiliac joint is then decorticated by using a joint 
decorticator and/or surgical drill through the guide retrac-
tion tube. A broach is then advanced down the guide 
retraction tube to prepare the graft site for the cortical 
graft. Demineralized Bone Matrix (DBM) and the cortical 
allograft(s) are then placed along the sacroiliac joint using 
an inserter and final impactor. Once the graft is in place, 
the inserter, final impactor, and guide retraction tube are 
removed.

Discussion
Low back pain (LBP) is among the most common human 
health problems and accounts for a significant amount of 
disability worldwide.1 It is a challenging condition to 
diagnose and treat given its unclear pathology, multifac-
torial causes, biopsychosocial aspects, and poorly defined 
treatment algorithms. Interestingly, the SIJ has been esti-
mated to contribute to pain in as much as 38% of cases of 
LBP.4–6,17 Given these findings, it is felt that SIJ pain is 
highly underdiagnosed and also undertreated.79 In addi-
tion, there is no clear diagnostic or treatment pathway once 
identified. In this article, we reviewed the diagnostic cri-
teria and treatment options to begin to establish a clearer 
pathway and algorithm for patients.

Patients generally present with pain below the belt line 
or isolated over the SIJ. Radiation can be most commonly 
into the posterior leg, groin, or buttock. There is usually an 
absence of thigh pain, especially in older patients. In 
addition to SI joint dysfunction, clinicians should be 
aware of broader differential diagnosis in regards to 
other possible sources of posterior hip and lower back 
pain. In addition to other common spinal pathologies 
such as the lower facet joints and lumbar discs, other 
pathologies such as tarlov cysts, pudendal nerve entrap-
ments, hamstring tendinopathies, and piriformis syndrome 
should also be considered.80 Additionally in female 
patients, intrapelvic sources such as endometriosis and 
pelvic varicosities should be considered.81 The sacroiliac 
joint is also affected by the lack of movement in the hip 
joint. Hip abnormalities limiting flexion can cause 
increased strain on sacroiliac joint,16 while limitation in 
hip extension is also reported by some authors in associa-
tion with low back pain.82,83
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The two most common risk factors are history of preg-
nancy and history of prior lumbar surgery,25 but can also 
include scoliosis and repetitive athletic injuries among 
others. Physical exam findings are based on provocative 
maneuvers in which criteria usually calls for three or more 
being positive. These include distraction test, compression 
test, Gaenslen test, thigh thrust test, sacral thrust test, and 
Faber test. There is poor sensitivity with imaging, especially 

x-rays, but in general CT and MRI can be sensitive for 
detecting inflammation and/or arthritic type changes.

The IASP proposed criteria for diagnosis of sacroiliac 
joint dysfunction23 which includes pain in the area of the 
sacroiliac joint, reproducible with provocative maneuvers, 
and must be relieved with local anesthetic injection into 
the SIJ or the lateral branch nerves. Although the need for 
diagnostic and/or therapeutic injection has become 

Figure 1 Algorithmic approach to SI joint pain.
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controversial, it is generally accepted to be helpful in 
diagnosis and treatment.

Conventional non-surgical therapies such as oral 
analgesic use, physical therapy, chiropractic treatment, 
radiofrequency denervation, and direct SI joint injections 
have been relied on as frontline therapies. However, they 
have shown limited durability in therapeutic benefit. It is 
generally accepted to start with conservative measures 
such as NSAIDs, muscle relaxants, and physical therapy. 
An SIJ injection whether diagnostic or therapeutic can also 
be considered as part of both the early diagnostic and 
treatment algorithm and may yield more clarity for patient 
identification for further treatment options if conservative 
measures fail. Figure 1 presents an algorithmic approach 
to the diagnosis and management of SI joint pain. It 
accounts for the use of conservative measures, diagnostic 
and therapeutic injections, as well as surgery and RFA. 
Some insurance carriers will require 70% pain relief with 
injections prior to proceeding with a surgical fixation. In 
addition, some carriers also require two injections prior to 
fixation which can be covered by having both a diagnostic 
and therapeutic injection.

The emerging disconnect between the growing inci-
dence of diagnosed SI pathology and underwhelming 
treatment efficacy of medical treatment has been matched 
with an increase in surgical SI joint fusion procedures for 
intractable SI joint pain. Rather than managing inflamma-
tion and pain, surgical fusion of the SI joint immobilizes 
the joint and eliminates the motion thought to cause 
inflammation and SI joint pain. Surgical stabilization of 
the sacroiliac joint is generally considered when a patient 
has persistent moderate to severe pain, functional impair-
ment, and failed a minimum of 6 months of conservative 
care. Surgical fixation can be by a lateral or posterior/ 
posterior oblique approach with the literature supporting 
minimally invasive options for improving pain and func-
tion and maintaining a low adverse event profile. The 
majority of the literature supports the lateral approach 
being the most studied. The posterior/posterior oblique 
approaches, as well as percutaneous graft implants over 
hardware, have opened a pathway for interventional pain 
physicians to now offer these therapies in lieu of 
a surgeon.

Conclusion
SIJ pain is felt to be an underdiagnosed and undertreated 
element of LBP. We sought to create a clearer diagnostic 
and treatment pathway to establish an algorithm for 

patients that can include conservative measures and inter-
ventional techniques once the diagnosis is identified.
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