Sacroiliac Joint Dysfunction
INn Patients With Low Back Pain
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Although difficult to distinguish from similarly presenting syndromes, a detailed history,
appropriate physical maneuvers, imaging, and adequate response to intra-articular anesthetic

can help health care providers treat this painful condition.
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dysfunction might show symptoms that

overlap with those seen in lumbar spine
pathology. This article reviews diagnostic
tools that assist practitioners to discern the
true pain generator in patients with low back
pain (LBP) and therapeutic approaches when
the cause is SIJ dysfunction.

Patients experiencing sacroiliac joint (SIJ)

PREVALENCE

Most of the US population will experience
LBP at some point in their lives. A 2002 Na-
tional Health Interview survey found that
more than one-quarter (26.4%) of 31044
respondents had complained of LBP in the
previous 3 months.! About 74 million indi-
viduals in the US experienced LBP in the past
3 months.! A full 10% of the US population is
expected to suffer from chronic LBP, and it is
estimated that 2.3% of all visits to physicians
are related to LBP!

The etiology of LBP often is unclear even
after thorough clinical and radiographic
evaluation because of the myriad possible
mechanisms. Degenerative disc disease, facet
arthropathy, ligamentous hypertrophy, mus-
cle spasm, hip arthropathy, and SIJ dysfunc-
tion are potential pain generators and exact
clinical and radiographic correlation is not al-
ways possible. Compounding this difficulty is
the lack of specificity with current diagnos-
tic techniques. For example, many patients
will have disc desiccation or herniation with-
out any LBP or radicular symptoms on radio-
graphic studies, such as X-rays, computed
tomography (CT), and magnetic resonance
imaging (MRI). As such, providers of pa-
tients with diffuse radiographic abnormalities
often have to identify a specific pain genera-
tor, which might not have any role in the pa-
tients pain.
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Other tests, such as electromyographic
studies, positron emission tomography
(PET) scans, discography, and epidural ste-
roid injections, can help pinpoint a specific
pain generator. These tests might help de-
termine whether the patient has a surgically
treatable condition and could help predict
whether a patient’s symptoms will respond to
surgery.

However, the standard spine surgery
workup often fails to identify an obvious pain
generator in many individuals. The signif-
icant number of patients that fall into this
category has prompted spine surgeons to
consider other potential etiologies for LBP,
and SIJ dysfunction has become a rapidly de-
veloping field of research.

SACROILIAC JOINT DYSFUNCTION

The SJJ is a bilateral, C-shaped synovial joint
surrounded by a fibrous capsule and affixes
the sacrum to the ilia. Several sacral liga-
ments and pelvic muscles support the SIJ.
The L5 nerve ventral ramus and lumbosa-
cral trunk pass anteriorly and the S1 nerve
ventral ramus passes inferiorly to the joint
capsule. The SIJ is innervated by the dorsal
rami of L4-S3 nerve roots, transmitting no-
ciception and temperature. Mechanisms of
injury to the SIJ could arise from intra- and
extra-articular etiologies, including capsular
disruption, ligamentous tension, muscular
inflammation, shearing, fractures, arthritis,
and infection.” Patients could develop SIJ
pain spontaneously or after a traumatic event
or repetitive shear.® Risk factors for develop-
ing SIJ dysfunction include a history of lum-
bar fusion, scoliosis, leg length discrepancies,
sustained athletic activity, pregnancy, sero-
negative HLA-B27 spondyloarthropathies,
or gait abnormalities. Inflammation of the
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SIJ and surrounding structures secondary to
an environmental insult in susceptible in-
dividuals is a common theme among these
etiologies.?

Pain from the SIJ is localized to an area
of approximately 3 cm x 10 c¢m that is infe-
rior to the ipsilateral posterior superior iliac
spine.* Referred pain maps from SIJ dysfunc-
tion extend in the L5-S1 nerve distributions,
commonly seen in the buttocks, groin, pos-
terior thigh, and lower leg with radicular
symptoms. However, this pain distribution
demonstrates extensive variability among pa-
tients and bears strong similarities to disco-
genic or facet joint sources of LBP>7 Direct
communication has been shown between the
SIJ and adjacent neural structures, namely
the L5 nerve, sacral foramina, and the lum-
bosacral plexus. These direct pathways
could explain an inflammatory mechanism
for lower extremity symptoms seen in SIJ
dysfunction.®

The prevalence of SIJ dysfunction among
patients with LBP is estimated to be 15% to
30%, an extraordinary number given the
total number of patients presenting with LBP
every year.” These patients might represent a
significant segment of patients with an un-
revealing standard spine evaluation. Despite
the large number of patients who experience
SIJ dysfunction, there is disagreement about
optimal methods for diagnosis and treatment.

DIAGNOSIS

The International Association for the Study
of Pain has proposed criteria for evaluating
patients who have suspected SIJ dysfunction:
Pain must be in the SIJ area, should be re-
producible by performing specific provoc-
ative maneuvers, and must be relieved by
injection of local anesthetic into the SIJ.'°
These criteria provide a sound foundation,
but in clinical practice, patients often defy
categorization.

The presence of pain in the area inferior to
the posterior superior iliac spine and lateral
to the gluteal fold with pain referral patterns
in the L5-S1 nerve distributions is highly sen-
sitive for identifying patients with SIJ dys-
function. Furthermore, pain arising from the
SIJ will not be above the level of the L5 nerve
sensory distribution. However, this diagnos-
tic finding alone is not specific and might
represent other etiologies known to produce

mdedge.com/fedprac

similar pain, such as intervertebral discs and
facet joints. Patients with SIJ dysfunction
often describe their pain as sciatica-like, re-
current, and triggered with bending or twist-
ing motions. It is worsened with any activity
loading the SIJ, such as walking, climbing
stairs, standing, or sitting upright. SIJ pain
might be accompanied by dyspareunia and
changes in bladder function because of the
nerves involved."!

The use of provocative maneuvers for test-
ing SIJ dysfunction is controversial because
of the high rate of false positives and the in-
ability to distinguish whether the SIJ or an
adjacent structure is affected. However, the
diagnostic utility of specific stress tests has
been studied, and clusters of tests are rec-
ommended if a health care provider (HCP)
suspects SIJ dysfunction. A diagnostic algo-
rithm should first focus on using the distrac-
tion test and the thigh thrust test. Distraction
is done by applying vertically oriented pres-
sure to the anterior superior iliac spine while
aiming posteriorly, therefore distracting the
SIJ. During the thigh thrust test the examiner
fixates the patient’s sacrum against the table
with the left hand and applies a vertical force
through the line of the femur aiming poste-
riorly, producing a posterior shearing force
at the SIJ. Studies show that the thigh thrust
test is the most sensitive, and the distraction
test is the most specific. If both tests are pos-
itive, there is reasonable evidence to suggest
SIJ dysfunction as the source of LBP.

If there are not 2 positive results, the ad-
dition of the compression test, followed by
the sacral thrust test also can point to the di-
agnosis. The compression test is performed
with vertical downward force applied to the
iliac crest with the patient lying on each
side, compressing the SIJ by transverse pres-
sure across the pelvis. The sacral thrust test
is performed with vertical force applied to
the midline posterior sacrum at its apex di-
rected anteriorly with the patient lying prone,
producing a shearing force at the SIJs. The
Gaenslen test uses a torsion force by ap-
plying a superior and posterior force to the
right knee and posteriorly directed force to
the left knee. Omitting the Gaenslen test has
not been shown to compromise diagnostic
efficacy of the other tests and can be safely
excluded.'?

A HCP can rule out SIJ dysfunction if
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Sacroiliac Joint Dysfunction

FIGURE 1 Anterior-Posterior View X-ray

of Normal Sacroiliac Joint Sacroiliac Joint

Arrow indicates right side.

r

Arrow indicates right side.

these provocation tests are negative. How-
ever, the diagnostic predictive value of these
tests is subject to variability among HCPs,
and their reliability is increased when used in
clusters.”"

Imaging for the SIJ should begin with an-
terior/posterior, oblique, and lateral view
plain X-rays of the pelvis (Figures 1 and
2), which will rule out other pathologies
by identifying other sources of LBP, such as
spondylolisthesis or hip osteoarthritis. HCPs
should obtain lumbar and pelvis CT images
to identify inflammatory or degenerative
changes within the SIJ. CT images provide
the high resolution that is needed to iden-
tify pathologies, such as fractures and tumors
within the pelvic ring that could cause simi-
lar pain. MRI does not reliably depict a dys-
functional ligamentous apparatus within the
SIJ; however, it can help identify inflamma-
tory sacroiliitis, such as is seen in the spon-
dyloarthropathies.'"'* Recent studies show
combined single photon emission tomog-
raphy and CT (SPECT-CT) might be the
most promising imaging modality to reveal
mechanical failure of load transfer with in-
creased scintigraphic uptake in the posterior
and superior SIJ ligamentous attachments.
The joint loses its characteristic “dumbbell”
shape in affected patients with about 50%
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FIGURE 2 Oblique View X-ray of Normal

higher uptake than unaffected joints. These
findings were evident in patients who expe-
rienced pelvic trauma or during the peripar-
tum period.'>1°

Fluoroscopy-guided intra-articular injec-
tion of a local anesthetic (lidocaine) and/or
a corticosteroid (triamcinolone) has the dual
functionality of diagnosis and treatment (Fig-
ure 3). It often is considered the most reli-
able method to diagnose SIJ dysfunction and
has the benefit of pain relief for up to 1 year.
However, intra-articular injections lack diag-
nostic validity because the solution often ex-
travasates to extracapsular structures. This
confounds the source of the pain and makes
it difficult to interpret these diagnostic in-
jections. In addition, the injection might not
reach the entire SIJ capsule and could result
in a false-negative diagnosis.'”'® Periarticular
injections have been shown to result in better
pain relief in patients diagnosed with SIJ dys-
function than intra-articular injections. Peri-
articular injections also are easier to perform
and could be a first-step option for these
patients.'

TREATMENT

Nonoperative management of SIJ dysfunc-
tion includes exercise programs, physi-
cal therapy, manual manipulation therapy,
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sacroiliac belts, and periodic articular in-
jections. Efficacy of these methods is vari-
able, and analgesics often do not significantly
benefit this type of pain. Another nonoper-
ative approach is radiofrequency ablation
(RFA) of the lumbar dorsal rami and lateral
sacral branches, which can vary based on the
number of rami treated as well as the tech-
nique used. About two-thirds of patients re-
port pain relief after RFA.2 When successful,
pain is relieved for 6 to 12 months, which is
a temporary yet effective option for patients
experiencing SIJ dysfunction.'**

Fusion Surgery

Cadaver studies show that biomechanical sta-
bilization of the SIJ leads to decreased range
of motion in flexion/extension, lateral bend-
ing, and axial rotation. This results in a de-
creased need for periarticular muscular and
ligamentous support, therefore facilitating
load transfer across the SIJ.?!*? Patients un-
dergoing minimally invasive surgery report
better pain relief compared with those re-
ceiving open surgery at 12 months postop-
eratively.® The 2 main SIJ fusion approaches
used are the lateral transarticular and the
dorsal approaches. In the dorsal approach,
the SIJ is distracted and allograft dowels or
titanium cages with graft are inserted into
the joint space posteriorly through the back.
When approaching laterally, hollow screw
implants filled with graft or triangular tita-
nium implants are placed across the joint, ac-
cessing the SIJ through the iliac bones using
imaging guidance. This lateral transiliac ap-
proach using porous titanium triangular rods
currently is the most studied technique.?

A recent prospective, multicenter trial in-
cluded 423 patients with SIJ dysfunction
who were randomized to receive SIJ fusion
with triangular titanium implants vs a con-
trol group who received nonoperative man-
agement. Patients in the SIJ fusion group
showed substantially greater improvement in
pain (81.4%) compared with that of the non-
operative group (26.1%) 6 months after sur-
gery. Pain relief in the SIJ fusion group was
maintained at > 80% at 1 and 2 year follow-
up, while the nonoperative group’s pain relief
decreased to < 10% at the follow-ups. Mea-
sures of quality of life and disability also im-
proved for the SIJ fusion group compared
with that of the nonoperative group. Pa-
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FIGURE 3 Fluoroscopy-Guided Intra-
articular Injection of Sacroiliac Joint

tients who were crossed over from conserva-
tive management to SIJ fusion after 6 months
demonstrated improvements that were simi-
lar to those in the SIJ fusion group by the end
of the study. Only 3% of patients required
surgical revision. The strongest predictor of
pain relief after surgery was a diagnostic SIJ
anesthetic block of 30 to 60 minutes, which
resulted in > 75% pain reduction.?’* Addi-
tional predictors of successful SIJ fusion in-
clude nonsmokers, nonopioid users, and
older patients who have a longer time course
of SIJ pain.?®

Another study investigating the outcomes
of SIJ fusion, RFA, and conservative manage-
ment with a 6-year follow-up demonstrated
similar results.?” This further confirms the
durability of the surgical group’s outcome,
which sustained significant improvement
compared with RFA and conservative man-
agement group in pain relief, daily function,
and opioid use.

HCPs should consider SIJ fusion for pa-
tients who have at least 6 months of un-
successful nonoperative management,
significant SIJ pain (> 5 in a 10-point
scale), > 3 positive provocation tests, and
at least 50% pain relief (> 75% preferred)
with diagnostic intra-articular anesthetic
injection.' It is reasonable for primary
care providers to refer these patients to
a neurosurgeon or orthopedic spine sur-
geon for possible fusion. Patients with ear-
lier lumbar/lumbosacral spinal fusions and
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FIGURE 4 Axial Postoperative persistent LBP should
Computed Tomography of Right be evaluated for poten-
Side Sacroiliac Joint Fusion tial SIJ dysfunction. SIJ

dysfunction after lum-
bosacral fusion could
be considered a form
of distal pseudarthro-
sis resulting from in-
creased motion at the
joint. One study found
its incidence correlated
with the number of seg-
ments fused in the lum-
bar spine.*® Another
study found that about
one-third of patients
with persistent LBP
after lumbosacral fu-
sion could be attributed
to SIJ dysfunction.?

FIGURE 5 Coronal Postoperative CASE
Computed Tomography of nght PRESENTATION

Side Sacroiliac Joint Fusion A 27-year-old female

army veteran presented
with bilateral buttock
pain, which she de-
scribed as a dull, aching
pain across her sacral re-
gion, 8 out of 10 in se-
verity. The pain was in a
L5-S1 pattern. The pain
was bilateral, with the
right side worse than
the left, and worsened
with lateral bending and
load transferring. She re-
ported no numbness,
tingling, or weakness.
On physical examina-
tion, she had full strength
in her lower extremities
and intact sensation. She
reported tenderness to
palpation of the sacrum
and SIJ. Her gait was nor-
mal. The patient had pos-
itive thigh thrust and
distraction tests. Lumbar spine X-ray, CT, MRI,
and electromyographic studies did not show
any pathology. She described little or no re-
lief with analgesics or physical therapy. Previ-
ous L4-L5 and L5-S1 facet anesthetic injections
and transforaminal epidural steroid injections
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provided minimal pain relief immediately after
the procedures. Bilateral SIJ anesthetic injec-
tions under fluoroscopic guidance decreased
her pain severity from a 7 to 3 out of 10 for
2 to 3 months before returning to her baseline.
Radiofrequency ablation of the right SIJ under
fluoroscopy provided moderate relief for about
4 months.

After exhausting nonoperative manage-
ment for SIJ dysfunction without adequate
pain control, the patient was referred to neu-
rosurgery for surgical fusion. The patient
was deemed an appropriate surgical candi-
date and underwent a right-sided SIJ fusion
(Figures 4 and 5). At her 6-month and 1-year
follow-up appointments, she had lasting pain
relief, 2 out of 10.

CONCLUSION

SIJ dysfunction is widely overlooked be-
cause of the difficulty in distinguishing it
from other similarly presenting syndromes.
However, with a detailed history, appropriate
physical maneuvers, imaging, and adequate
response to intra-articular anesthetic, pro-
viders can reach an accurate diagnosis that
will inform subsequent treatments. After fail-
ure of nonsurgical methods, patients with SIJ
dysfunction should be considered for mini-
mally invasive fusion techniques, which have
proven to be a safe, effective, and viable treat-
ment option.
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