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Background: Sacroiliac joint (SIJ) pain is a common cause of low back pain, a problem 
experienced by two-thirds of adults in the United States population. Traditionally, the 
management of persistent SIJ-related pain has involved conservative therapies (physical 
therapy, topical medications, oral anti-inflammatory medications), interventional therapies 
(SIJ steroid injections or ablation), and surgery (SIJ fusion; open and lateral approach). 
Recent advancements in technology have paved the way for SIJ fusion via a posterior 
approach, which aims to minimize complications and enhance recovery.
Objective: The purpose of this study is to introduce the concept of the posterior approach to 
SIJ fusion as a feasible adjunct and salvage technique for patients with inadequate pain relief 
from other minimally invasive surgical procedures, and to validate its efficacy through 
a retrospective multicenter data analysis.
Design: Multicenter retrospective observational study.
Methods: Patients with refractory SIJ pain were treated by interventional pain physicians at 
one of the eight different pain management centers. All patients underwent posterior SIJ 
fusion via the LinQTM sacroiliac fusion procedure. Demographical data were collected, in 
addition to patient-reported pain relief.
Results: A total of 111 patients were included in the study and underwent posterior SIJ 
fusion for refractory SIJ-related pain following the use of spinal cord stimulation (SCS), 
interspinous spacer (ISS), intrathecal drug delivery (IDDS), and/or minimally invasive 
lumbar decompression (MILD). Overall, the mean patient reported pain relief following 
posterior SIJ fusion was 67.6%. In patients with a history of failed back surgery syndrome, 
the mean patient reported pain relief was 76.5%.
Conclusion: In this retrospective case series of patients with continued intolerable pain 
following SCS, ISS, IDDS, or MILD, a novel posterior SIJ fusion device provided significant 
pain relief in a salvage manner. These early results suggest that this intervention may be 
a therapeutic option to consider in these patients.
Keywords: sacroiliac joint pain, posterior SIJ fusion, salvage, spinal cord stimulation, 
lumbar decompression

Introduction
Sacroiliac joint (SIJ) disease is a common but often underdiagnosed source of 
chronic pain. Estimates range from 10% to 60% (depending on diagnostic criteria) 
of the population will suffer from primary SIJ dysfunction at some point during 
their life.1 More likely, however, it is a concurrent low back pain (LBP) pathology 
with an SIJ component. An estimated 70–85% of the population will experience 
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LBP at some point during their lifetime and 15–30% of 
these patients will have associated SIJ pain.2,3 This under-
diagnosis originates from the complexity of the joint along 
with the difficult diagnostic nature of SIJ-related pathol-
ogy and its overlapping symptomatology with other pain-
ful conditions.

Multiple chronic pain pathological conditions may 
share a similar pain pattern as the SIJ, including lumbar 
spine degeneration and adjacent segment disease following 
lumbar spinal fusion. An estimated 40–43% of lumbar 
fusion patients will develop SIJ pain within 12 months 
after fusion surgery.4,5 This is in addition to the 75% of the 
patients showing signs of degeneration on CT at 5 years 
post-op.6 Other studies place the post-op incidence of 
sacroiliitis from 5% to 75% stating it is directly propor-
tional to the number of fused segments.7,8

Given the concomitant nature of pain associated with the 
SIJ and other related conditions, pain physicians can expect 
to treat patients with overlapping symptoms. Unfortunately, 
the treatment of one pathology may not relieve the pain 
associated with the other. Subsequently, proven therapies 
for lumbar spinal stenosis (ie interspinous spacers [ISS], 
minimally invasive lumbar decompression [MILD]) and 
failed back surgery syndrome (FBSS)/persistent spinal pain 
syndrome (ie spinal cord stimulation [SCS], intrathecal drug 
delivery systems [IDDS]) may not deliver satisfactory pain 
relief. In those instances, proper diagnosis and treatment of 
SIJ pathology must be considered.

An accurate diagnosis of SIJ pain can be challenging. 
However, utilizing a standardized approach to the diagnosis 
of SIJ pain is helpful and should include the following areas: 
subjective experience, physical exam, diagnostic tests, and 
response to diagnostic blocks.9,10 Following appropriate diag-
nosis, treatment for SIJ pain starts with conservative measures 
including physical therapy, medications, and injections, which 
may then progress to more invasive options, such as radio-
frequency ablation, if pain control is not achieved.11,12

If long-term pain relief is not achieved with initial 
interventions and treatments, then it is reasonable to con-
sider SIJ fusion. SIJ stabilization aims to reinforce joint/ 
ligamentous laxity and reduce further inflammation and 
degeneration. Pain relief is likely mediated by SIJ stabili-
zation, reducing ligamentous strain and easing load 
transfers.13 Minimally invasive (MIV) procedures have 
grown in popularity since 2008 and have mostly replaced 
open surgical fusions (OSF).14–18 This is due to improved 
outcomes, reduced recovery times, higher union rates 
(OSF has non-union rates of 9–41%), and reduced risk of 

serious complications (OSF complication rates of 30% 
compared to 13.7% for MIV).19–21 MIV SIJ fusion can 
be performed using two approaches: lateral or posterior. 
The lateral approach was first developed in 2008 and has 
been supported by peer-reviewed publications and numer-
ous trials. However, recent advancements in the field of 
minimally invasive surgery paved the way for less inva-
sive posterior fusion. This posterior fusion approach aims 
to reduce neurological complications by avoiding the 
sacral foramen, passes through and manipulating less soft 
tissue, avoiding nervous and arterial structures and 
decreasing post-op recovery time. Unlike the lateral 
approach which typically requires patients to undergo gen-
eral anesthesia, the posterior approach can be performed 
under conscious sedation with local anesthetic and is typi-
cally an outpatient day surgery procedure.22 The procedure 
is less invasive than previous methods.

The goal of this study is to introduce the concept of the 
posterior approach to SIJ fusion as a feasible adjunct and 
salvage technique for patients with inadequate pain relief 
from other minimally invasive surgical procedures, and to 
validate its efficacy through a retrospective multicenter data 
analysis.

Methods
Study Design
This study was a retrospective review of eight different 
pain management centers to determine the role of SIJ 
fusion via a posterior approach in treating those patients 
who have undergone other invasive pain treatment thera-
pies and have coexisting SIJ dysfunction. An IRB waiver 
was granted by WCG IRB to the primary investigator who 
provided oversight of this study (IRB #1-1464876-1). All 
patient data collected were de-identified and kept confi-
dential in compliance with the Declaration of Helsinki. 
The process for data mining was reviewed and approved 
by the legal entities at the local institutions.

Data Collection
Demographical data, in addition to pre-procedural and 
post-procedural patient reported pain relief (%) was col-
lected by each individual site and entered into a secure 
database created by the corresponding author to maintain 
confidentiality. All patient data was anonymized. The 
guidelines in the Declaration of Helsinki were followed. 
The study included a total of 111 patients who reported 
incomplete pain resolution from an initial interventional 
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spine therapy (ISS, SCS, IDDS, and/or MILD), were diag-
nosed with SIJ pathology, and underwent a novel mini-
mally invasive SIJ posterior stabilization procedure. All 
patients were at least three-month post-implantation of the 
SIJ fusion device. Data were extracted from the medical 
record and included age, sex, BMI, history of prior lumbar 
spine surgery, prior advanced interventional pain proce-
dures, date of SIJ fusion, and date of last follow-up.

Inclusion Criteria
Patients who were included in this study met all pre- 
implant evaluation criteria as described: pain was 
primarily non-radicular, described in the lower back pri-
marily below the belt line, they were positive for at least 3/ 
5 provocative exam maneuvers for SIJ dysfunction (dis-
traction, thigh thrust, FABER, compression, and 
Gaenslen’s), and obtained a >50% reduction in pain after 
an image guided diagnostic SIJ injection with local anes-
thetic. Selected patients who then failed at least 6 months 
of conservative treatments (physical therapy, medications 
and injections) were considered for more advanced inter-
ventional therapies, such as ISS, SCS, IDDS, and MILD.

Implant Procedure
The procedure was performed based on the technique 
described for the LinQTM SIJ stabilization system 

(PainTEQ, Tampa, FL, USA). With the patient in a prone 
position, a 22-gauge needle is inserted into the SIJ for 
lidocaine administration. A stab incision is made, and the 
guide pin is advanced into the joint (Figure 1). From 
the lateral fluoroscopic view, the guide pin is advanced 
to the anterior cortical line. A larger incision is made to 
accommodate the external dilator. In the oblique fluoro-
scopic view, the dilator and internal retraction guide are 
advanced over the guide pin until seated within the SIJ. 
This is confirmed in a lateral view (Figure 2). The internal 
dilator is removed, and the decorticator is placed into the 
outer dilator. The decorticator is seated in the joint with 
a mallet and then removed using the reverse slap hammer 
technique (Figure 3). The implant graft site is filled with 
a demineralized bone matrix (DBM) putty, and the implant 
is tapped into place (Figure 4). Final fluoroscopic images 
are obtained (Figure 5). Hemostasis is achieved, and irri-
gation of the incision is performed. Deep closure typically 
consists of 2–0 Vicryl sutures, while superficial skin clo-
sure is physician dependent. A sterile bio-occlusive dres-
sing is applied to the incision site.

Statistical Analysis
A univariate statistical analysis was performed to report 
the outcomes. Results were reported as mean and standard 
deviations for continuous outcomes, and frequency (%) for 

Figure 1 Lateral (A) and anteroposterior (B) fluoroscopic images showing guide pin insertion into the sacroiliac joint.
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categorical outcomes. All analyses were performed using 
SPSS (IBM SPSS Statistics for Windows, Version 21.0; 
Armonk, NY: IBM Corp.).

Results
A total of 111 patients were included in this retrospective 
review. Demographical data is shown in Table 1. The 
mean age was 69.8 ± 9 years. Sixty patients were female 
(54.1%). The mean BMI was 30.6 ± 6.2. The overall totals 
for each of the prior procedures included 76 SCS (68.5%), 
39 ISS (35.1%), 3 IDDS (2.7%), and 2 MILD (1.8%). 
Most patients had one prior interventional procedure; how-
ever, 9 patients (8.1%) did have multiple prior procedures 
(7 patients had SCS+ISS, 2 patients had SCS+IDDS).

The mean time between SIJ fusion and the last follow- 
up was 290.9 ± 195.7 days. At the last follow-up, the mean 
overall patient reported pain relief was 67.6% ± 28.9%. 
One hundred and two patients (91.9%) reported pain relief 
post-operatively of ≥30%. Fifty-two patients (46.8%) had 
a patient reported pain relief of ≥80% (Table 2).

In patients with a past medical history of FBSS, the 
mean time between SIJ fusion and the last follow-up was 
349.4 ± 233.4 days. At the last follow-up, the mean overall 
patient reported pain relief was 76.5% ± 25.5%. Forty-nine 
patients (96.1%) reported pain relief post-operatively of 
≥30%. Thirty patients (58.8%) had a patient reported pain 
relief of ≥80% (Table 3).

Discussion
Given the significant number of patients with SIJ pain, 
there is an appropriate urgency within the chronic pain 

Figure 2 Lateral image showing the dilator and internal retraction guide placed 
over the guide pin and seated within the sacroiliac joint.

Figure 3 Lateral image showing the decorticator placed within the sacroiliac joint.

Figure 4 Lateral image showing the implant being inserted into the sacroiliac joint.
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community to find a viable, long-term solution for these 
individuals. In recent years, there have been significant 
technological advancements in the SIJ fusion space, 

including the development of posterior SIJ fusion devices. 
However, there is a lack of data regarding the efficacy of 
this novel technique. In this retrospective multicenter case 
series, there was an overall decrease in pain across the 
entire patient cohort and a significant number of patients 
experienced profound pain relief. Considering these 
patients had undergone other advanced interventional 
pain techniques and had not experienced tolerable pain 
relief, these results are even more impressive.

The diagnosis of SIJ pain is difficult; identifying the 
pain generator is key to determining which intervention 
will optimize the patient’s function. Unfortunately, lumbar 
spinal pathology and SIJ pain have many overlapping 
symptoms and thus present a significant challenge in deter-
mining specific treatment. Because of this, it is not surpris-
ing that many patients we may consider for SIJ fusion will 
have undergone other interventional pain procedures. In 
our patient cohort, all patients had undergone either SCS, 
ISS, IDDS, or MILD, and a select few had been treated 
with multiple advanced techniques. In the entire cohort, 

Figure 5 Lateral (A) and anteroposterior (B) fluoroscopic images showing the implant seated within the sacroiliac joint.

Table 1 Baseline Clinical and Demographic Variables of Included 
Patients

Variable Mean±SD or 
n (%)

Age (years) 69.8 ± 9

Sex, Female 60 (54.1%)

Sex, Male 51 (45.9%)

BMI (kg/m2) 30.6 ± 6.2

History of Failed Back Surgery Syndrome 51 (45.9%)

Past Procedural History

Spinal Cord Stimulator 76 (68.5%)
Interspinous Spacer 39 (35.1%)

Intrathecal Pump 3 (2.7%)

Minimally Invasive Lumbar Decompression 2 (1.8%)

Mean follow-up time between SIJ fusion and last 

follow-up (days)

290.9 ± 195.7

Table 2 Clinical Outcomes Following Sacroiliac Joint Fusion

Patient Reported Pain Relief (%) Mean±SD or n (%)

Overall mean (n=111) 67.6% ± 28.9%

Greater than or equal to 30% 102 (91.9%)
Greater than or equal to 50% 92 (82.9%)

Greater than or equal to 80% 52 (46.8%)

Table 3 Clinical Outcomes Following Sacroiliac Joint Fusion in 
Patients with FBSS

Patient Reported Pain Relief (%) Mean±SD or n (%)

Overall mean (n=51) 76.5% ± 25.5%

Greater than or equal to 30% 49 (96.1%)
Greater than or equal to 50% 47 (92.2%)

Greater than or equal to 80% 30 (58.8%)
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patients reported a 68% mean improvement in pain over 
an average time period of 291 days. In patients with 
a diagnosis of failed back surgery syndrome, a group of 
patients we would expect to have higher rates of SIJ 
dysfunction, the results were even greater. In this cohort, 
the mean patient reported pain relief was 77% with an 
average follow-up time of approximately 1 year (349 
days), and nearly 60% of patients had ≥80% pain relief. 
Our results suggest that SIJ pain overlay is very common 
in our chronic pain patients, and salvage of pain relief for 
other advanced techniques with SIJ fusion should be con-
sidered in those instances when patients are not obtaining 
the relief they desire.

Our manuscript does have weaknesses that should be 
mentioned. First, the study is a retrospective review and is 
limited by the inherent weaknesses of this study design, 
including the lack of a control group. Also, while some 
patients were followed for more than a year, the mean 
follow-up time period was less than twelve months. 
However, our data is encouraging, and demonstrates the 
need for controlled studies across multiple centers with 
larger patient groups to evaluate which post-salvage device 
candidate is best suited for this procedure. Lastly, we did 
not include health-related quality of life outcome mea-
sures, and this would be an important area of study in 
future publications.

Conclusion
In this retrospective case series of patients with continued 
intolerable pain following SCS, ISS, IDDS, or MILD, a novel 
posterior SIJ fusion device provided significant pain relief in 
a salvage manner. These early results suggest this interven-
tion may be a therapeutic option to consider in these patients.
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