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ABSTRACT

Acute and chronic pain are public health issues
that clinicians have been battling for years.
Opioid medications have been a treatment
option for both chronic and acute pain; how-
ever, they can cause unwanted complications
and are a major contributor to our present opi-
oid epidemic. The sacroiliac (SI) joint is a com-
mon cause of both acute and chronic low back
pain. It affects about 15-25% of patients with
axial low back pain, and up to 40% of patients
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with ongoing pain following lumbar fusion.
Recent advances in the treatment of SI joint
pain have led to the development of a wide
variety of SI joint fusion devices. These fusion
devices seek to stabilize the joints themselves in
order that they become immobile and, in the-
ory, can no longer be a source for pain. This is a
minimally invasive procedure aimed to address
chronic pain without subjecting patients to
lengthy surgery or medications, including opi-
oids with the potential for addiction and abuse.
Minimally invasive SI fusion can be performed
by a lateral approach (i.e., iFuse, Tricor) or
posterior approach (i.e., CornerLoc, LinQ,
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Rialto). The posterior approach requires the
patient to be in the prone position but allows
for less disruption of muscles with entry. More
data are necessary to determine which fusion
system may be best for a particular patient. SI
tusion devices are a promising way of treating
chronic lower back pain related to the SI joint.
This narrative review will discuss various types
of SI fusion devices, and their potential use in
terms of their safety and efficacy.

Keywords: SI Joint pain; Low back pain;
CornerlLoc; Rialto; iFuse; Tricor; Minimal

invasive surgery

While opioid medications have been used
to treat both chronic and acute pain, they
can cause unwanted side effects and are a
significant contributor to the current
opioid epidemic.

The sacroiliac joint (SI) is a frequent source
of low back pain, both acute and chronic.
Recent advancements in the treatment of
SI joint pain have resulted in the creation
of a diverse range of SI joint fusion
devices.

These fusion devices seek to immobilize
the joints so that they can no longer be a
source of pain. This is a minimally
invasive procedure designed to alleviate
chronic pain without requiring patients to
undergo lengthy surgery or take
medications, including opioids that carry
the risk of addiction and abuse.

SI fusion can be performed minimally
invasively via a lateral approach (i.e.,
iFuse, Tricor) or a posterior approach (i.e.,
CornerLoc, LinQ, Rialto).

Additional data are required to determine
which fusion system may be the most
appropriate for a particular patient. SI
fusion devices offer hope for chronic
lower back pain associated with the SI
joint.

INTRODUCTION

Acute and chronic pain are public health issues
that clinicians have been battling for years.
Opioid medications have been the mainstay of
treatment for both acute and chronic pain, but
deaths from prescribed opioids have more than
quadrupled in the USA since 1999, and the
same pattern is now occurring all over the world
[1]. Chronic pain, which occurs in about 10% of
those who have surgery, typically begins as
acute pain that is difficult to control but that
can progress into and persist as a pain condition
with neuropathic features unresponsive to opi-
oids [1]. It is at this point that closer attention
should be paid to the treatment of pain con-
sidered to be “difficult to control” to stop the
progression to chronic pain. It has been pro-
posed that a closer look at genetics and neuro-
physiological characteristics of patients might
favor certain medications. As well, anatomic
and metabolizing patterns of individual
patients should be taken into consideration [2].

Sacroiliac joint (SI) pain is a common cause
of both acute and chronic low back pain,
affecting about 15-25% of patients with axial
low back pain [3]. In the past, a common
method to diagnose SI pain was the use of a
small dose of local anesthetic [3]. SI joint pain
must be distinguished from pain emanating
from the lumbar spine, the SI joint itself, and
the hip joint [4]. Cluneal nerve pathology and
soft tissue pathology should also be considered
in the differential diagnosis. Since pain in this
region can stem from multiple causes, it is
important for clinicians to take a thorough
history to try to identify the source of the pain
in the SI region and closely evaluate physical
examination findings. The causes of and risk
factors for SI joint pain are presented in Table 1.

Recent advances in the treatment of SI joint
pain have led to the creation of SI joint fusion
devices. These fusion devices seek to stabilize
the joints themselves so that they are immobile
and, in theory, can no longer be a source of
pain. This is a minimally invasive procedure
aimed to address the chronic pain endured by
patients without subjecting them to lengthy
surgery or medications with the potential for
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Table 1 Sacroiliac joint pain causes and risk factors

SI joint pain causes and risk factors

Risk factor Description

Qait issues

Leg length discrepancy or scoliosis can exert unequal pressure on one side of the pelvis,

resulting in wear and tear on the SI joint and an increased risk of discomfort

Pregnancy or recent childbirth

Sacroiliac joint discomfort is frequently experienced by women as a result of weight

gain, hormonal changes that lead ligaments in the SI joint to loosen (hypermobility),

and pelvic changes associated with delivery. Ligaments may remain loose in certain

women following delivery, resulting in continued SI joint discomfort and instability

Prior lower back surgery

SI discomfort can be more prevalent following fusion surgery than following

discectomy. Furthermore, multi-level surgery can be more likely than single-level

surgery to result in SI joint discomfort. SI joint discomfort has also been observed

following hip joint replacement surgery and iliac bone grafts (the pelvic “wings”)

Activities that place repeated

stress on the joint

Contact sports, regular heavy lifting, or labor-intensive work are all examples of labor-

intensive jobs. Stress from extended sitting or standing may also lead to SI joint

discomfort if pelvic and/or low back muscles are unconditioned

Traumatic injury
joints

Arthritis

A abrupt impact, such as a collision with another car or a fall, can cause injury to SI

SI joints can develop wear-and-tear arthritis (osteoarthritis), and ankylosing

spondylitis—a kind of inflammatory arthritis that affects the spine

Infection

The SI joint can get infected in rare instances

This is an original table created by the authors with revised information [7]

ST Sacroiliac

addiction and abuse, such as opioids. In this
article, therefore, our aim is to look at various
types of SI fusion devices, and their potential
use in terms of their safety and efficacy. It is
important to note that these devices are not
appropriate to treat SI joint pain due to
spondyloarthritis, in which the “high” intensity
activity is efficacious in the reduction of burden
of the disease [5, 6].

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

Posterior Versus Lateral Minimally
Invasive SI Joint Fusion

Lateral minimally invasive (MIS) SI joint fusion
is performed using the transiliac approach with

the placement of devices to transfix the SIJ to
fuse the ilium and upperpart of the sacrum. This
is accomplished using a lateral or posterolateral
approach, with placement of the device
through the ilium in the direction of the sacrum
via SIJ. More than 20 devices are currently
approved by the US Food and Drug Adminis-
tration (FDA) for this procedure. The FDA indi-
cation statement illustrates their use in patients
with chronic SI joint pain and/or traumatic or
degenerative disruption.

In the posterior approach, the allograft bone
products and/or devices are implanted into the
ligamentous portion of the SIJ using a small
incision to the skin and soft tissue and dissect-
ing through muscle. A portion of the inteross-
eous SI joint ligament is also typically removed.
Most of the devices used for this procedure are
unclassified allograft bone products originating
from human cells and tissues, and thus the FDA
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does not provide any clear indication statement
specific to SI joint fusion [24].

There are arguments and support from the
supporters of both the approaches. The poste-
rior MI-SIF joint fusion has the benefits of being
less invasive, requiring less surgical dissection
and surgical time, and having less bony
destruction. The posterior approach can be
done with intravenous sedation, and patients
can walk out of the post-anesthesia care unit in
1 h. The argument in favor of a lateral approach
include a low revision rate, minimal complica-
tion rate, and a more stable fusion as posteriorly
placed grafts may fail to fuse the joint effec-
tively due to being in a ligamentous portion of
the joint and possibly creating pseudarthrosis
secondary to graft resorption or fracture [24].
The lateral transiliac approach yields radio-
graphic evidence of bridging bone (fusion)
across the articular portion of the SI joint in
85% of patients. [29] There is a data gap with
robust literature supporting the use of a lateral
approach and a smaller but growing body of
evidence supporting the efficacy of posterior
MI-SIF joint fusion.

In this paper, therefore, we describe several
products using both the lateral and posterior
approaches for MIS fusion.

iFuse Implant

The Investigation of Sacroiliac Fusion Treat-
ment (INSITE) was a prospective, multicenter,
open-label randomized controlled trial (RCT)
that enrolled patients (ages 21-70 years) with a
diagnosis of unilateral or bilateral SI joint dys-
function related to degenerative sacroiliitis and/
or SI joint disruption between January 2013 and
May 2019 at 19 institutions in the USA. It was
the first randomized clinical trial to compare
surgical and non-surgical management (NSM)
of SI joint dysfunction. Surgical management
consisted of minimally invasive SI joint fusion
with the iFuse Implant System (SI-Bone, Santa
Clara, CA, USA) involving triangular titanium
implants (Fig. 1). NSM involved medication
management, physical therapy per the Ameri-
can Physical Therapy guidelines for SI joint
pain, intra-articular steroid injection, and
radiofrequency ablation of the lateral branches
of the sacral nerve roots. SI joint pain was

measured with a 100-point Visual Analog Scale
(VAS), disability was measured with the Oswes-
try Disability Index (ODI), and quality of life
was measured by both the EQ-5D (a standard-
ized measure of health-related quality of life
developed by the EuroQol Group) and SF-36 (a
36-item health survey consisting of generic,
coherent, and easily administered quality-of-life
measures). The primary endpoint was a binary
success/failure composite endpoint. At month
six, 83 of 102 subjects in the SI joint fusion
cohort met the primary endpoint, and the
intent-to-treat difference in success rate was
54.5% [8]. Surgical treatment, when compared
to NSM, was associated with improvements in
pain, disability, and quality of life. More
specifically, at 12 months: VAS pain improve-
ment with surgical management was 81.6%
versus 12.5% for NS, and ODI score improve-
ment with surgical management was 72.4%
versus 10% for NSM [8]. Patients were allowed
to crossover from the NSM arm to the surgical
management arm after the 6-month mark.
Patients who crossed over had similar
improvements in pain (mean decrease of 42.5
points; P < 0.001) and ODI (mean decrease of
26.3 points; P < 0.001) at the 6-month follow-
up [8].

Further analysis of the INSITE data in con-
junction with the National Health Interview
Survey (NHIS) was utilized to assess the effect of
SI joint fusion and worker productivity. The
NHIS is a source of information on the health of
the civilian non-institutionalized population in
the USA [9]. Regression analysis of NHIS data
established a relationship between functional
status and productivity, which was applied to
health-related factors of patients who received

(b)

Fig. 1 a Three iFuse implants inserted in the sacroiliac
(SI) joint using the lateral approach. b iFuse titanium
porous implants. (Source: iFuse Implant System; SI-Bone,

Santa Clara, CA, USA)
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surgical versus NSM of chronic SI joint dys-
function. This was then used to forecast pro-
ductivity and earnings. Patients who received
surgical management with SI joint fusion uti-
lizing the iFuse Implant System were estimated
to have an increased probability of working
(approximately 16%) and increased change in
earnings (US$3,128 per year) [10]. When com-
bined together, this resulted in an estimated
increase in productivity with a valuation of
approximately US$6,900 per year [10].

Pooled analysis of the INSITE trial along with
the iFUSE Implant System Minimally Invasive
Arthorodesis (iMIA) trial and Sacroiliac Joint
Fusion with iFuse Implant System (SIFI)
demonstrated improvement in pain, disability,
and quality of life. These trials utilize a lateral to
medial minimally invasive surgical approach.
At 6 months, the adjusted reduction in SI joint
pain was 37.9 points (95% confidence interval
[CI] 32.5-43.4,P < 0.0001) and the ODI was
reduced by 18.3 points (95% CI
14.3-22.4, P < 0.0001) for surgical management
versus NSM [11]. Importantly, there was
reduced improvement for surgical management
in those who smoked cigarettes, used opioids,
were of lower age (< 45 years), and had shorter
duration of SI joint pain [11]. Long-term out-
comes from INSITE and SIFI (LOIS) included
subjects from both the SIFI and INSITE studies
with published results at 5 years. At 5 years, the
ODI showed a mean improvement from base-
line of 26 points, and the mean point
improvement in pain from baseline was 54
points. Radiographic fusion was demonstrated
in 85% of the subjects. [29].

TriCor
Minimally invasive sacroiliac fusion (MI-SIF)
can be performed by a lateral approach (i.e.,
iFuse, Tricor) or posterior approach (i.e., Cor-
nerLoc). Current medical literature supports the
use of the lateral approach with only a limited
studies supporting the use of the posterior
approach [6]. Lateral approaches are generally
performed by surgeons, with > 80% of MI-SIF
performed via this technique [6].

A lateral surgical approach is used to implant
the TriCor Sacroiliac Joint Fusion System (Fig. 2)
[12, 13]. TriCor consists of three titanium-

plated, cannulated, cylindrical screws that are
designed to facilitate true bony fusion and
arthrodesis across the sacroiliac joint [12]. Two
of the cannulated screw implants are fenes-
trated to allow for allograft packing to promote
arthrodesis that vary in volume from 1.5 to
3.5 cc with length. These two anchor implants

(a)

Fig. 2 a The TriCor Sacroiliac Joint Fusion System in
place. b This system consists of 3 cylindrical, partially
threaded, cannulated titanium-plated screw implants. The
two superiorly placed screws are fenestrated to allow for
bone graft filling to promote fusion. The most caudal
screw serves as a locking implant with an optional 13.5-
mm washer that lies on the posterior surface of the pelvis.
Surgical access for implantation is obtained via a lateral

approach [2]
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have a diameter of 12.5 mm and vary in length
from 30 to 70 mm, determined by the surgeon
to account for anatomical variation in patients.
The third implant serves as a locking implant
and has a 7-mm diameter with an optional 13.5-
mm washer that lies along the cortex of the
pelvis to improve load bearing. Similarly, the
screw lengths vary from 30 to 70 mm. Kirschner
wires are inserted first to confirm correct place-
ment using inlet, outlet, and transiliac views on
fluoroscopy. Then the appropriately sized can-
nulated, partially threaded, and cancellous
sacroiliac screws described above are placed
using the guidewires. TriCor was brought to
market by Zimmer Biomet in 2014. As of
February 2021, one published case-report refer-
enced the use of TriCor [14]. The device was an
obstacle in a subsequent spinopelvic fixation
operation in a 71-year-old female with pre-ex-
isting sagittal imbalance, and the surgical tech-
nique was described.

CornerLoc

A posterior surgical approach is used to implant
the CornerLoc Allograft-based Sacroiliac Stabi-
lization System (Foundation Fusion Solutions,
Tulsa, OK, USA; Fig. 3), which has been on the
market since 2017. CornerLoc consists of two
cortical allografts that are placed orthogonally
to prevent migration and SIJ disruption [15].
CornerLoc does not contain any metal and does
not require general anesthesia. The procedure is

Fig. 3 a The CornerLoc™ Allograft-based SI Stabiliza-
tion System in place. b This system consists of 2 biologic
implants composed of demineralized bone matrix that are
positioned orthogonally to prevent migration and improve
the strength of fusion. Surgical access for implantation is
obtained via a posterior approach [4]

performed under intravenous sedation and
local anesthesia and takes < 45 min to perform.,
which has been on the market since 2017.

There appeared to be no published literature
that evaluated or utilized CornerLoc prior to
February 2021. However, a randomized, multi-
center, open-label study is currently in the
recruitment phase. The manufacturer of Cor-
nerLoc is sponsoring the study of 120 adult
subjects to compare its device to intra-articular
SI joint steroid injection. The primary endpoint
will determine the efficacy and safety of Cor-
nerLoc compared to the standard of care at 6
months. The efficacy response rate will be
defined as the percentage of patients who
experience at least 50% improvement in overall
pain as measured by the Numeric Rating Scale
for Pain. Study completion is aimed for
September 2022. Table 2 presents a summary of
novel devices available for minimally invasive
SI arthrodesis.

Rialto

The Rialto SI Fusion System (Fig. 4) consists of a
cylindrical threaded device that is designed to
enhance SI joint fusion [16]. There are various
different lengths that can accommodate differ-
ences in patients’ anatomy. One to three of
these devices may be placed at the clinician’s
discretion for joint stabilization [16]. There are
some risks associated with the placement of this
SI fusion device, which are the same as risks to
any surgical procedure, such as the general risk
of anesthesia, blood clots, and infection. Risks
that are specific to SI fusion devices are incom-
plete pain relief, damage to the nerve roots, and
complications with the hardware [16].

The Rialto SI Fusion System uses a posterior
approach to the SI joint, where other fusion
systems may use a lateral approach. This means
that the patient will be placed in a prone posi-
tion instead of a supine position [16]. The pos-
terior placement may present an additional
challenge to the anesthesiologis in terms of
airway protection, which should be considered
in the preoperative counseling of patients. The
posterior approach does have advantages as it
allows for minimal disruption of the muscles
[16], which allows for this approach to be less
invasive than others.
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Table 2 Table of novel devices available for minimally invasive sacroiliac arthrodesis

SI fusion Description Number Surgical Clinical studies Distributor

device of approach (year

implants available)
iFuse Titanium construction, porous 3 Lateral One post-marketing surveillance ~ SI-BONE
surface allows bony growth/ [32], multiple clinical trials (2009)

ingrowth [33, 34, 35, 36, 37]

TriCor ™ Titanium alloy, screws 3 Lateral None found Case report [3] Zimmer
titanium-plated, cylindrical, Biomet
cannulated, partially Spine, Inc
thrCadCd (2014)

CornerLoc™ Biologic, allograft 2 Posterior 1 open-label (z = 120) to be Foundation
demineralized bone matrix, compete Sept 2022 [5] Fusion
rectangular cuboid-shaped, Solutions
cannulated, partially (2017)
threaded

Rialto™ Cylindrical threaded devices,  1-3 Posterior  One retrospective case series [19]  Medtronic
Bone graft can be delivered (2016)
within the device

PainTEQ Biologic allograft implant 1 Posterior No RCT available. A Single Arm, PainTEQ

LinQ Multicenter, Prospective, (2020)
device Clinical Study is currently

underway. Expected study
completion date 03/21/2022
(38]

Fig. 4a, b Rialto™ anteroposterior (a) and lateral

fluoroscopic (b) views of Medtronic Rialto cylindrical
implants. (Source: Medtronic plc; Dublin, Ireland)

The Rialto system is contraindicated for
patients with deformities, tumor resection,
infection to the local operative site, or suspected
or documented allergy to the component

materials [17]. Potential warnings should be
given to the patient in the pre-operative coun-
seling sessions. Women of childbearing age
should be cautioned that vaginal delivery may
not be advisable following SI joint fusion [17]. It
should also be noted that patients who have
had prior surgery in the area may have different
clinical outcomes than patients who have not
had prior surgery in this area.

PainTEQ

Recently emerging surgical techniques for
minimally invasive stabilization of the sacroil-
iac joint involve the posterior and posterior-
oblique approach. LinQ is a sacroiliac joint
fusion system pioneered by PainTEQ (Tampa,
FL, USA; Fig. 5), which utilizes a minimally
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invasive posterior percutaneous approach. The
procedure involves initial decortication of the
joint followed by insertion of the LinQ allograft
spacer complete with demineralized bone
matrix [18].

In a retrospective case series of 16 patients
with chronic SI joint dysfunction who received
the LinQ SI joint fusion system, improved pain
and decreased opioid consumption were repor-
ted [19]. A multicenter prospective study of the
LinQ system, SECURE (Single-arm, Multicenter,
Prospective, Clinical Study on a Novel Mini-
mally Invasive Posterior SI Fusion Device), is
currently enrolling patients, 100 patients across
nine centers, with the aim to investigate pain,
adverse events, neurological progression, and
the need for re-intervention.

Clinical Studies: Safety and Efficacy

Rialto

A retrospective chart review was performed,
which looked at patients who had received the
Rialto system and evaluated changes in low
back pain and narcotic medication use [20].
This study was small and only included 14
patients from a single surgeon’s private practice.
The study did find that the patient’s VAS scores
had significantly decreased post-surgery, from a
mean of 8.50 pre-surgery (judged to be baseline)
to a mean of 3.21 at 12 months post-surgery
(95% CI 7.87-9.13 and 1.40-5.03 respectively;
p < 0.0001). The morphine milligram equiva-
lent (MME) was measured pre-surgery and at 1
and 12 months post-surgery. The mean MME

Fig. 5 a PainTeq LinQ™™ device in place. b This device is
implanted by a minimally invasive technique. Implant

contains a window in the center which is filled with the

bone allograft. (Source: PainTEQ; Tampa, FL, USA)

was 25.00 pre-surgery, decreasing to 10.36 at
12 months post-surgery. The mean decrease in
MME at baseline at the 1 month follow-up was
8.21 (95% CI 3.74-12.69; p = 0.0016) to 6.43
between 1 and 12 months (95% CI 0.72-12.14;
p =0.0302), and the baseline at 12 months was
14.64 (95% CI 7.90-21.39; p = 0.0004) [20].
These results are promising. However, further
studies need to be performed to see if these
results can be replicated since the sample size
was small and only from one private practice.

Differences Between Systems

A retrospective review of patients was per-
formed to compare the clinical outcomes of SI
joint fusion between cylindrical threaded
implants (CTIs; Rialto, Medtronic) and trian-
gular titanium implants (TTIs; iFUSE, SIBone)
[21]. The outcomes reviewed were patient-re-
ported ones, such as VAS scores and the ODI at
6 months and 1 year. In the review, 156 patients
underwent SI joint fusions, 74 patients had
CTIs, and 82 had TTIs. There was a significant
difference in procedure length with CTI aver-
aging averaged 60 min (95% CI 55.7-64.3) and
TDI averaging 41.2min (95% CI 38.4-43.9;
p <0.0005). There was a significant improve-
ment in VAS scores and ODI at 6 months when
compared to their pre-operative values. How-
ever, there was no significant difference after 6
months and at the 1 year follow-up between the
two systems. The authors concluded that there
was a significant improvement in pain and dis-
ability, but there was not a significant difference
between the two systems [21].

Another retrospective chart review was per-
formed that looked at outcomes with the Rialto
system when using intraoperative stereotactic
navigation [22]. Twenty-four patients were
reviewed who underwent SI joint fusions
between May 2015 and October 2017, all per-
formed by a single surgeon. Mean satisfaction
scores with the procedure were 89.0 £ 27.6%.
The authors noted a statistically significant
reduction in lower back pain scores from base-
line (3.7 £ 3.3 vs. 6.6 £ 2.4 [baseline];, p =
0.0028) [22]. Leg pain scores decreased from
4.8 £ 3.8 to 1.5 £ 2.9 post-surgery (p = 0.0024)
[22]. Surgical times using navigation were
increased in the first 13 cases (59.9 =+ 15.2 min)
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compared to  the subsequent  cases
(45.4 £ 7.3 min) [22]. The authors concluded
that the use of the Rialto system can be per-
formed with good clinical outcomes.

SI Fusion Devices in General
A RCT was performed to assess the outcomes of
surgical and non-surgical treatments for SI joint
pain. A total of 148 subjects were randomly
assigned to receive SI joint fusion with trian-
gular titanium implants or NSM [23]. Pain, dis-
ability, and quality of life scores were collected
at baseline and then at 1, 3, 6, and 12 months
post-treatment. The 6-month success rates were
higher in the surgical group (81.4 vs. 26.1%)
[23]. At 12 months, improvements in pain and
disability were sustained in the surgical group.
It should be noted that adverse events were
more common in the surgical group but did not
approach significance. The authors concluded
that surgical treatment with the triangular tita-
nium implants was more effective than NSM.
Another RCT also looked at surgical man-
agement with triangular titanium implants
compared to conservative management (CM)
[24]. The authors also looked at a separate
analysis of the data to assess whether the refer-
red leg pain (RLP) component of the SI joint
pain may also be affected by surgical manage-
ment versus CM. A total of 101 subjects were
recruited between June 2013 and May 2015 at
nine European spine centers, of whom 49
patients were randomized to receive CM and 51
were to receive surgical management. RLP was
defined as pain below the gluteal fold and
assessed using VAS scores. Changes in RLP over
6 months were the primary endpoints. Over 6
months, CM produced no significant change in
RLP; in contrast, the surgical management
group had a significant decrease in RLP from
VAS at baseline (13.5 vs. 58.0; p < 0.01) [24].
Another RCT also looked at surgical and
non-surgical treatment for SI joint pain [25]. In
that study, 148 patients were randomly
assigned to either minimally invasive SI joint
fusion with triangular titanium implants or
NSM. SI joint pain was measured using VAS
scores, disability with ODI, and quality of life
scores were also collected at baseline and at
scheduled visits up to 24 months. By 24

months, the surgical group showed a decrease
in pain, with a mean improvement in VAS score
of 55.4 points. The mean change in VAS scores
at 6 months was 12.2 points in the NSM group
and 38.3 points in the surgical group
(p < 0.0001). In terms of disability, 68.2 showed
clinical improvement of >15 points and 65.%
showed clinical improvement of >18 points in
ODI scores at 24 months [25]. Adverse events
were low in the surgical group, with only three
patients undergoing revision surgery within the
24 months of follow-up [25]. The authors con-
cluded that surgical management with the tri-
angular titanium implants provided a larger
improvement in pain, disability, and quality of
life compared to NSM and that these improve-
ments persisted to 24 months [25].

A 2-year multicenter prospective study
looked at the results of surgical management 2
years after implantation of triangular titanium
implants. In total, 172 subjects at 26 sites in the
USA were enrolled and underwent minimally
invasive SI joint fusion with the triangular
titanium implants [26]. The subjects underwent
structured assessments pre-operatively and at 1,
3, 6, 12, 18, and 24 months post-operatively,
and VAS, ODI, SF-36, EQ-5D, and patient satis-
faction scores were recorded. All patients also
underwent a high-resolution pelvic computed
tomography (CT) scan at 1 year. VAS scores at
baseline were 79.8 and decreased to 30.2 at
12 months, remaining at 26.0 at 24 months
(p < 0.0001) [26]. ODI, the measure of disabil-
ity, decreased from 55.2 at baseline to 31.5 at
12 months and 30.9 at 24 months (p < 0.001)
[26]. Quality of life scores measured by the EQ-
5D showed improvements at both 12 and
24 months. The percentage of patients in the
study who were taking opioids decreased from
76.2% to 55.0% at 24 months (p < 0.001). Only
eight subjects at the time of the article’s writing
had undergone one or more revision surgeries.
CT scans at 1 year showed a high rate of bone
adherence to at least 2 implants (97%) [26].

CONCLUSION

The SI joint is a common cause of both acute
and chronic low back pain [3]. It affects about

I\ Adis



1070

Rheumatol Ther (2021) 8:1061-1072

15-25% of patients with axial low back pain
[25, 26], and up to 40% of patients with ongo-
ing pain following lumbar fusion. [27, 28].

In the past, SI joint pain was treated with
injections of local anesthetics and corticos-
teroids, physical therapy, and opioid medica-
tions. Minimal invasive procedures have been
developed to address chronic pain without
subjecting patients to lengthy surgeries or long-
term use of medications.

SI fusion devices were developed to stabilize
the SI joint to minimize pain and improve
function and quality of life for patients with SI
joint pathology. A wide variety of devices have
been developed and marketed. Posterior mini-
mally invasive SI joint fusion relies on distrac-
tion as a strategy to achieve fusion, with
tightening and tensioning lax ligaments to sta-
bilize the joint. The lateral approach to mini-
mally invasive SI joint fusion transfixes the
joint to provide stability with well-studied
biomechanics [30,31]. Although there is a more
robust data set supporting the use of lateral
transiliac minimally invasive SI joint fusion, the
posterior approach has many potential advan-
tages, and the number of supportive studies is
growing [39, 40 and 41].

More data need to be obtained in terms of
which fusion system may be better than
another when compared head-to-head. In the-
ory, a posterior approach appears to be less
invasive and more readily adopted by spine
interventionalists. No studies to the writers’
knowledge have been done to look at the dif-
ference between the two approaches. SI fusion
devices do pose a promising way of treating
chronic lower back pain.
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