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Abstract

The sacroiliac joint is an accepted source
of pain in those with ankylosis
spondylitis, those with metabolic dis-
orders with involvement of the sa-
croiliac joint, and in those with osteoar-
thritis, infection, or tumors of the
sacroiliac joint. The occurrence of iso-
lated sacroiliac joint pain in the ab-
sence of these types of diseases is con-
troversial. Mixter and Barr’s 1934 study
shifted the focus of attention from the
sacroiliac joint to the disk. More re-
cent fluoroscopically guided, contrast-
enhanced injection techniques dem-
onstrate that the sacroiliac joint is a
source of primary low back pain
and/or lower extremity pain in ap-
proximately 15% of patients with low
back pain.1,2 Understanding the anat-
omy, biomechanics, innervation, and
pathophysiology of the sacroiliac joint
can help in differentiating sacroiliac
joint pain from muscular, discogenic,
or degenerative lumbar spine symp-
toms. This is important because treat-
ment modalities for the patient with
sacroiliac joint symptoms differ from
those for other causes of low back pain.

Anatomy

The sacroiliac joint becomes C-shaped
by adulthood. The sacrum is wedged
between the ilia. It is the largest ax-
ial joint in the human body, with a
surface area of approximately 17.5
cm2. It is considered to be a synovial
joint even though 75% of its superior
joint surface is not synovial. A fibrous
capsule surrounds the sacroiliac joint.
The anterior capsule and overlying
ligament are relatively thin, and the
anterior joint ligament blends into the
iliolumbar ligament. A posterior sa-
croiliac joint capsule is often rudimen-
tary or absent. The posterior border
of the sacroiliac joint often is formed
by the tough interosseous ligament.
Accessory ligaments and the poste-
rior sacroiliac, long posterior sacro-
iliac, sacrotuberous, and sacrospinous
ligaments further support the sacro-
iliac joint (Fig. 1). The L5 ventral
ramus and the lumbosacral trunk
course anterior to the sacroiliac joint
2 cm below the pelvic brim; the S1
ventral ramus courses over the infe-

rior anterior aspect of the sacroiliac
joint.3

The morphology of the sacroiliac
joint not only changes with age but
it also varies greatly in size, shape,
and contour from side to side as well
as between individuals. The surface
of the joint is flat until after puberty.
By age 30, bony ridges are present on
the articular surface of the ilium. In
the third and fourth decades, eleva-
tions and depressions develop and
enhance stability of the joint. The sy-
novial articular surfaces erode; the
synovial cleft narrows to 1 to 2 mm
in individuals aged 50 to 70 years and
to 0 to 1 mm in those aged more than
70 years. Ankylosis has been report-
ed in individuals aged more than 50
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The sacroiliac joint is a source of pain in the lower back and buttocks in approx-
imately 15% of the population. Diagnosing sacroiliac joint–mediated pain is dif-
ficult because the presenting complaints are similar to those of other causes of back
pain. Patients with sacroiliac joint–mediated pain rarely report pain above L5; most
localize their pain to the area around the posterior superior iliac spine. Radiographic
and laboratory tests primarily help exclude other sources of low back pain. Mag-
netic resonance imaging, computed tomography, and bone scans of the sacroiliac
joint cannot reliably determine whether the joint is the source of the pain. Controlled
analgesic injections of the sacroiliac joint are the most important tool in the diag-
nosis. Treatment modalities include medications, physical therapy, bracing, manual
therapy, injections, radiofrequency denervation, and arthrodesis; however, no pub-
lished prospective data compare the efficacy of these modalities.
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years, especially men, although par-
tial fibrous ankylosis and para-
articular synostosis are more common
than is ossification.4

The sacroiliac joint is supported by
the gluteus maximus and medius,
erector spinae, latissimus dorsi, bi-
ceps femoris, psoas, piriformis, and
oblique and tranversus abdominus
muscles as well as by the thoracodor-
sal fascia. Muscles act indirectly on
the sacroiliac joint and help deliver
regional muscular forces to the pel-
vic bones. Innervation of these mus-
cles is by T12-S4. Muscles adjacent to
the sacroiliac joint (eg, gluteus max-
imus) have fibrous expansions that
blend into the anterior and posterior
joint ligaments. The gluteus maximus
muscle, the piriformis, and the long
head of the biceps femoris attach to
the sacrotuberous ligament. The su-
perficial thoracodorsal fascia has con-
necting fasciae to the gluteus maxi-
mus and minimus, iliotibial band,
erector spinae, and osseous struc-
tures. Fascial reinforcement is great-
est posteriorly.4

The synovial capsule and overly-
ing ligaments of the sacroiliac joint

contain unmyelinated free nerve end-
ings that transmit pain and thermal
sensation. The joint is innervated an-
teriorly by the L5-S2 ventral rami and
the sacral plexus, and posteriorly by
lateral branches from the S1-S4 dor-
sal rami.5 Others report predominant
innervation from the S1 dorsal ramus,
with additional innervation from the
S2-S4 dorsal rami but not from the
ventral sacral plexus.6,7

Biomechanics

The sacroiliac joint, a triplanar shock
absorber, forms a base for the spinal
axis, transmits and dissipates upper
trunk loads, and facilitates parturi-
tion. The joint can withstand six times
more medially directed force than the
lumbar spine can, but it fails at one-
twentieth of the axial compression
load and at half the axial torsion. If
the sacroiliac joint becomes hypomo-
bile, it may not be able to effectively
dissipate forces. Axial compression
and torsion may preferentially stress
the weaker anterior joint capsule and
ligaments.4

Sacroiliac joint motion is complex
and probably multiaxial. Gliding, ro-
tation, tilting, nodding (nutation), and
translation likely occur. The two most
common types of motion are nutation
and counternutation. Nutation occurs
with backward rotation of the ilium
on the sacrum and counternutation,
with forward rotation.4 Radiograph-
ic stereophotogrammetry has demon-
strated small amounts of rotation in
the sacroiliac joint, usually limited to
<4° of rotation and 1.6 mm of trans-
lation.8 Sacroiliac joint motion pro-
gressively decreases in men aged be-
tween 40 and 50 years and in women
aged more than 50 years.4 Increased
mobility occurs during pregnancy,
but this motion has not been reliably
quantified.

Compression of the sacrum with
weight bearing creates a “keystone in
an arch” effect: the greater the force
through the sacrum, the greater the
resistance. However, if this form clo-
sure were perfect, then no sacroiliac
joint motion would occur. The indi-
rect actions of the lumbopelvic mus-
cles and ligaments, especially those
whose fibers run perpendicular to the
sacroiliac joint, produce compression
and thus force closure of the joint. Ca-
daveric ligamentous sectioning stud-
ies have shown increased sacroiliac
joint motion only after the interosseous
ligament was severed. Sectioning the
pubic symphysis, sacrospinous, or sa-
crotuberous ligaments had no effect.9

Lumbar spine, hip, and pubic sym-
physis motion and myofascial imbal-
ances may indirectly affect sacroiliac
joint motion. Whether a type or de-
gree of “aberrant” joint motion causes
pain has not been established. One
study of stereophotogrammetry us-
ing physiologic positions showed no
difference in joint motion between
symptomatic and asymptomatic joints.8

Pathophysiology

The most common cause of sacroil-
iac joint pain is idiopathic and may

Figure 1 The sacroiliac joint and regional ligamentous anatomy.
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occur acutely or insidiously with cu-
mulative trauma. Idiopathic sacroil-
iac joint pain may result from a
change in the joint’s position or me-
chanics. Theories of pain generation
include ligamentous or capsular ten-
sion, extraneous compression or
shear forces, hypomobility or hyper-
mobility, aberrant joint mechanics,
and myofascial or kinetic chain im-
balances resulting in inflammation
and pain.

Intra-articular sources of sacroili-
ac joint pain include osteoarthritis
and infection. Joint infections usual-
ly occur from hematogenous spread.
These infections typically are unilat-
eral and may be caused by Pseudomo-
nas aeruginosa, Staphylococcus aureus,
Cryptococcus organisms, or Myobacte-
rium tuberculosis. Predisposing factors
include trauma, endocarditis, intra-
venous drug abuse, and immunosup-
pression. Infection may cause disten-
tion of the anterior joint capsule and
irritate the lumbosacral nerve roots.

Extra-articular sources of sacroil-
iac joint pain include enthesis/
ligamentous sprain and osseous
sources such as insufficiency fracture.
Extra-articular pain may be caused by
primary enthesopathy.Also, ligamen-
tous, tendinous, or fascial attachment
and other cumulative soft-tissue in-
juries that may occur posterior to the
dorsal aspect of the sacroiliac joint
may be a source of discomfort. In
young, healthy adults, fractures of the
sacroiliac joint typically occur after
major trauma, which also causes vis-
ceral and osseous injury. The risk of
developing late sacroiliac joint pain
may be slightly higher with lateral
compression pelvic ring injuries than
with other mechanisms.10 Insufficien-
cy fractures in the elderly osteoporot-
ic patient may occur with little or no
trauma and can be difficult to visu-
alize on plain radiographs. Stress frac-
tures have been reported in athletes
and soldiers because of repetitive mi-
crotrauma caused by impact loading
over long periods of frequent phys-
ical exertion.4

Inflammation of the sacroiliac joint
may result from metabolic, traumat-
ic, or arthritic causes. Sacroiliitis in in-
flammatory spondyloarthropathies is
very common and present in virtu-
ally 100% of individuals with anky-
losing spondylitis11 (Fig. 2). Degen-
erative joint disease eventually affects
all sacroiliac joints. Joint space nar-
rowing, subchondral sclerosis, peri-
articular ankylosis, intra-articular gas
formation, and osteophyte formation
occur.

Metabolic processes that can affect
the sacroiliac joint include calcium py-
rophosphate crystal deposition dis-
ease, gout, ochronosis, hyperparathy-
roidism, renal osteodystrophy, and
acromegaly. These processes may lead
to early degeneration, inflammation,
and pain. Primary sacroiliac tumors
are rare; giant cell tumors, chondro-
sarcomas, and synovial villoadenomas
are the most common neoplasms. Me-
tastases to the pelvis account for 40%
of all osseous metastasis, second only
to those of the spine.

Iatrogenic instability may be

caused by overzealous bone harvest-
ing for grafts or from pelvic resection
of tumors. The bone harvesting tech-
nique may cause secondary mechan-
ical injury to the sacroiliac joint, re-
sulting in intra-articular joint pain.
Additionally, extra-articular sacroil-
iac joint pain may result from peri-
osteal, ligamentous, or enthesis irri-
tation or cluneal nerve injury from the
bone harvest process.

The third trimester of pregnancy
results in hypermobility of the sacro-
iliac joint because of increased levels
of estrogen and relaxin that cause the
soft tissues supporting the joint to
loosen. This laxity may predispose
the sacroiliac joint ligaments to pain-
ful sprain. The mechanical trauma of
childbirth also may cause joint pain.
Lumbar spine fusion or hip arthro-
desis may transfer additional forces
to the sacroiliac joint, creating cumu-
lative stress and pain. Joint pain may
coexist with discogenic pain, especial-
ly at L5-S1. This may be because of a
biomechanical interdependence or
central hypersensitivity.

Figure 2 Severe bilateral arthropathy of the sacroiliac joint resulting from ankylosing
spondylitis.
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Differential Diagnosis

Intrinsic disk disease, nerve root com-
pression, zygapophyseal joint pain,
primary or secondary myofascial syn-
dromes, and symptoms from nonspi-
nal structures all may mimic sacro-
iliac joint pain because of their
overlapping pain referral patterns.
Clinically distinguishing primary
joint pain from other spinal condi-
tions can be difficult. Inflammatory
disorders of the sacroiliac joint, in-
cluding ankylosing spondylitis and
Reiter’s syndrome, often are diag-
nosed clinically (Table 1). Appropri-
ate radiographic abnormalities and
laboratory findings, including a pos-
itive HLA-B27 test and elevated
erythrocyte sedimentation rate, con-
firm the diagnosis. Painful nonspinal
disorders such as gastrointestinal,
genitourinary, gynecologic, and hip
joint dysfunction may be distin-
guished on clinical grounds and with
appropriate ancillary testing.

Diagnostic Evaluation

Pain Patterns
Pathology in the sacroiliac joint

causes referred pain to an area just in-
ferior to the ipsilateral posterior su-
perior iliac spine.1,2,12-15 This referral

area (approximately 3 × 10 cm) is
common to other sources of spinal
pain. Only 4% of patients with sa-
croiliac joint pain mark any pain
above L5 on self-reported pain draw-
ings.12 Furthermore, referral of pain
into various locations of the lower ex-
tremity does not distinguish sacroil-
iac joint pain from other pain
states.2,12 For example, in one study,2

pain below the knee and into the foot
was as common with sacroiliac joint
pain as with other sources. In anoth-
er study,15 pain referral zones were
evaluated in 54 patients in whom the
sacroiliac joint was established as the
source of symptoms by intra-articular
blocks. Ninety-four percent of the pa-
tients had pain in the buttocks; 48%,
in the thigh; 28%, the lower leg; 13%,
foot/ankle; 14%, groin; and 2%, ab-
domen (Fig. 3).

Physical Examination
No specific physical examination

tests have been validated that accu-
rately identify a painful sacroiliac
joint. Physical examination is used to
exclude other diagnostic possibilities,
including radiculopathy, tumor, and
inflammatory spondyloarthropathies.
Physical examination should include
a thorough neurologic examination
with evaluation of straight leg rais-
ing and assessment of pain and mo-

tion loss throughout the lower tho-
racic and lumbar spine. The hip joint
should be thoroughly tested and pal-
pated for focal zones of soft-tissue
or osseous pain in the lumbosacral-
pelvic region. The patient should
point to the area of maximal pain, and
its location should be noted. Focal ar-
eas of tenderness along the sacroiliac
joint line and in the sacral sulcus
should be evaluated. (The sacral sul-
cus is the soft-tissue depression ap-
preciated just medial to the posterior
superior iliac spine.)

Patients with only sacroiliac joint
pain typically are neurologically in-
tact, but they may demonstrate pain-
inhibited weakness, subjective non-
dermatomal extremity sensory loss,
and other distal sensory complaints.
A false-positive straight leg raise test
may occur when the affected leg is el-
evated to approximately 60° because
false dural tension symptoms are
caused by sacroiliac joint motion at
this degree of elevation.

Current methods used for testing
the sacroiliac joint lack scientific va-
lidity. These include provocative test-
ing (Patrick’s and Gaenslen’s tests),
motion demand tests (articular spring
tests), true and functional leg-length
determinations, testing for strength
and length soft-tissue imbalances, lig-
ament tension tests, and hip rotation

Table 1
Adult Seronegative Spondyloarthropathies: Disorders With the Highest Degree of Sacroiliac Joint Involvement11

Characteristic Ankylosing Spondylitis
Reactive Arthritis

(Reiter’s Syndrome) Psoriatic Arthropathy

HLA-B27 frequency 90% 60% to 80% 50%
Sacroiliitis Almost 100% <50% Approximately 20%
Symmetry of sacroiliitis Symmetric Asymmetric Asymmetric
Typical age of onset Adult <40 yr Young to middle aged Young to middle aged
Peripheral joint involvement Approximately 25% Approximately 90% Approximately 95%
Type of onset Gradual Acute Variable
Eye involvement 30% Common Occasional
Skin or nail involvement None Common Almost 100%
Infectious agents as triggers Unknown Yes Unknown
Sex ratio M:F = 3:1 Mostly males Males = Females

Sacroiliac Joint Pain
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testing. Of four studies1,2,12,13 that
compared the accuracy of various
physical examination maneuvers to
that of diagnostic, fluoroscopically
guided, contrast-enhanced, intra-
articular sacroiliac joint injections,
none validated stand-alone use of the
maneuvers (Table 2). All of these tests
and maneuvers remain unvalidated:
an increase or decrease in pain with
any of the following—flexion or ex-
tension, rotation, ipsilateral or con-
tralateral flexion, quadrant loading,
straight leg raising, sitting, standing,
walking, sacroiliac joint compression,
sacroiliac joint distraction, Gaenslen’s
test, Patrick’s test, sacral sulcus ten-
derness, the posterior superior iliac
spine identified as the site of maxi-
mal pain, midline sacral thrust, thigh
thrust, resisted external rotation of the
hip, pubic symphysis tenderness,

Gillet’s test, “restriction” in the supe-
rior sacroiliac joint pole, and abnor-
mal sitting posture.18,19

Dreyfuss et al12 demonstrated that,
despite poor specificity, the highest
sensitivity occurred with sacral sul-
cus tenderness (89%). Sacral sulcus
tenderness thus may serve as a rea-
sonable screening test for sacroiliac
joint pain. However, the poor spec-
ificity of this test implies that patients
with other sources of low back pain
also may have tenderness of the sa-
cral sulcus; a negative sacral sulcus
test misses approximately 11% of
those with sacroiliac joint pain. Max-
imal pain below L5, together with
pointing to the posterior superior il-
iac spine or sacral sulcus tenderness,
has the highest positive predictive
value (60%).12,13 This combination of
features is not diagnostic, but no oth-

er test or combination of tests has
yielded a higher positive predictive
value.

Radiographic Examinations
No imaging studies consistently

provide findings that are helpful to
diagnose primary sacroiliac joint pain.
Computed tomography (CT), magnet-
ic resonance imaging (MRI), and bone
scan are done predominantly to ex-
clude other causes of pain rather than
to diagnose idiopathic sacroiliac joint
pain. CT of the sacroiliac joint has lim-
ited clinical value because of poor sen-
sitivity and specificity compared with
diagnostic intra-articular sacroiliac
joint injections.20 MRI yields excellent
images of soft tissue for tumor iden-
tification and can isolate early inflam-
matory changes in spondyloarthropa-
thies. Increased uptake on bone scan
helps identify stress fractures, infec-
tion, inflammatory arthritis, and pri-
mary or metastatic tumors.

As in other synovial joints, degen-
erative changes, which progress with
age, may occur in the sacroiliac joints
of asymptomatic individuals. At least
24.5% of asymptomatic patients old-
er than 50 years have abnormal joints
on plain radiographs.4 No studies
have compared plain radiographs or
MRI to fluoroscopically guided,
contrast-enhanced sacroiliac joint in-
jections. The specificity of bone scans
is 90%, with a sensitivity of only 12%
to 46% in diagnosing sacroiliac joint
pain.16 The positive predictive value
of bone scans is 86% and negative pre-
dictive value, 72%.17

Congenital (eg, bladder extrophy)
and acquired (ie, traumatic) displace-
ment and instability may be signifi-
cant in the pathogenesis of sacroiliac
joint pain. Baseline imaging studies
in patients with these conditions
should include plain anteroposterior
pelvic and inlet and outlet radio-
graphs. When instability is suspect-
ed, single leg stance pelvic (stork)
views also should be obtained. When
deformity correction is considered,
additional imaging should include

Figure 3 Density of referral zones for sacroiliac joint pain. 0.5+ is the least common referral
zone, 4+ the most common.
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CT with sagittal and coronal views
and three-dimensional reconstruc-
tions.21 In clinical settings in which a
coexisting lumbar radiculopathy or
traumatic lumbosacral plexopathy
appears to exist, electrodiagnostic
studies (nerve conduction velocity,
electromyography, or somatosensory
evoked potential) may provide diag-
nostic and therapeutic information.

Diagnostic Injections
Because of limitations of the

history, physical examination, and
imaging modalities, controlled fluo-
roscopically guided or CT-guided,
contrast-enhanced injections are the
only method for definitively diagnos-
ing or excluding the sacroiliac joint
as a source of pain (Fig. 4, Table 3).
Sacroiliac joint blocks are indicated
when the patient has sacral sulcus
tenderness or shows discomfort over
the joint on pain drawings; otherwise,
the likelihood of sacroiliac joint pain
is very low.

Ideally, for a test to be considered
diagnostic, complete relief of the pain
emanating from the sacroiliac joint
should be achieved. However, resid-
ual pain from the procedure itself
may occur. Published studies have
used ≥75% pain relief as diagnostic
of sacroiliac joint–mediated pain and
≤50% relief as not diagnostic, with
51% to 74% relief considered equiv-
ocal. If the clinical situation warrants,
an apparently positive response
should be confirmed with a subse-
quent control block.

The maximum volume that should
be injected into the sacroiliac joint is
2.5 mL, although the amount often is
limited to 2.0 mL. Excessive injectate
can leak from the anterior capsule onto
regional neural structures and limit
diagnostic specificity. Analysis by CT-
arthrography has shown that the av-
erage joint volume is 1.08 mLin symp-
tomatic patients (range, 0.8 to 2.5 mL;
SD, 0.29 mL).22 Additional evaluation
in asymptomatic subjects has revealed

an average joint volume of up to 1.6
mL.14 Fortin et al 23 reported escape
of injectate in 61% of 76 sacroiliac
joints, as determined by fluoroscopy
with CT analysis of contrast medium
flow. Twenty-seven percent of extrava-
sations communicated with nearby
neural structures, even when the in-
jected volume was appropriate. Postin-
jection anteroposterior, lateral, and ob-
lique imaging should be evaluated to

Table 3
Diagnostic Criteria for Identifying
Idiopathic Intra-articular Sacroiliac
Joint Pain1,2,4,12,13

No neurologic deficits
No dural tension signs
No laboratory, imaging, or clinical

evidence of medical causes of
sacroiliac joint pain

Maximal pain below L5
No evidence of lumbar pain gener-

ators (if indicated, maximally
secured with negative zygapophy-
seal joint blocks and diskography)

At least 75% relief with controlled,
dual fluoroscopically guided,
contrast-enhanced intra-articular
sacroiliac joint injections

Table 2
Sensitivity and Specificity of Major Diagnostic Tests Used to Identify
Those With Intra-articular Sacroiliac Joint Pain1,2,13,15-17

Test Sensitivity Specificity

Sacroiliac joint pain + + + + +
Groin pain + + + +
Buttock pain + + + + +
Indicating posterior superior iliac spine as pain
source

+ + + + + +

Abnormal sitting posture + + + + +
Pain lessens with NSAIDs + + + +
Pain lessens with exercise + + + + + +
Pain lessens with manipulation + + + + + + +
Gillet’s test + + + + +
Patrick’s test + + + +
Gaenslen’s test + + + + +
Sacral sulcus tenderness + + + + +
Midline sacral thrust + + + + +
Bone scan + + + + + +
Computed tomography + + + + + +

Sensitivity/specificity scale: + = 0-25%; + + = 26%-50%; + + + = 51%-75%; + + + + = 76%-
100%

Figure 4 Anteroposterior arthrogram of the
sacroiliac joint without extravasation. The as-
terisk indicates the needle; arrows indicate the
contrast medium in the joint.
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assess the target specificity of the in-
jection and to avoid an inappropri-
ate diagnosis that can occur from
anesthetization of nearby neural struc-
tures.23 In addition, radiographic (fluo-
roscopic) visualization ensures accu-
rate joint injection so that diagnostic
sensitivity and specificity are maxi-
mized. In a recent prospective study
of sacroiliac joint injections performed
without image guidance (ie, “blind”),
intra-articular injection of the joint oc-
curred in only 22% of patients (8/37).
Epidural flow was seen 24% of the
time and dorsal sacral foraminal flow,
44% of the time.24

The risk of false-positive respons-
es applies to all diagnostic blocks for
reasons not inherent in the volume or
dispersion of medication. Patients may
report relief of pain for reasons other
than the action of the injected agent.
To avoid or reduce the risk of false-
positive diagnosis based on the results
of these blocks, they should be sub-
jected to some form of control, such
as injection of a placebo agent (eg, sa-
line) under double-blind controlled
conditions. However, doing so re-
quires informed consent, and patients
or their advocates might object to un-
dergoing a sham procedure. An alter-
native form of control, if needed, is
to anesthetize the joint on separate oc-
casions using agents with different du-
rations of action. This technique,
known as comparative local anesthet-
ic blocks, has not been validated for
sacroiliac intra-articular blocks, al-
though it has been used to determine
the prevalence of sacroiliac joint pain.1

Comparative local anesthetic blocks
are useful when repeat blocks fail to
relieve a patient’s pain because the first
response was a false positive.

Management

Most research on sacroiliac joint pain
has focused on anatomy, biomechan-
ics, and diagnostic strategies, not on
diagnosis-specific management strat-
egies. Techniques to treat joint pain

include medications, physical modal-
ities, activity modification, education,
exercise-based therapy, aerobic con-
ditioning, bracing, manual therapy,
injections, prolotherapy, neuroaugmen-
tation, viscosupplementation, radio-
frequency neurotomy (Fig. 5), and ar-
throdesis (Fig. 6). The only randomized
controlled trials published to date for
the treatment of sacroiliac joint pain
involve fluoroscopically guided, con-
trast-enhanced, intra-articular cortico-
steroid injections in individuals with
seronegative spondyloarthropathies.
No randomized trials have been pub-
lished regarding the efficacy of treat-
ment methods for idiopathic joint pain.
Results have been reported for non-
controlled studies of manipulation for
presumed idiopathic sacroiliac joint
pain and for noncontrolled studies of
intra-articular corticosteroid injections,
radiofrequency neurotomy, and arthro-
desis in patients with pain established
by diagnostic sacroliliac joint blocks.

Treatment goals include decreas-
ing pain and improving function by
restoring balance in joint kinematics
and function, establishing lumbopel-
vic–lower extremity muscular length
and strength balance, and correcting
lumbopelvic-hip mechanics. Correct-
ing soft-tissue irritability is important,
as is establishing a prevention program

and retraining optimal movement pat-
terns through dynamic postural con-
trol. This approach addresses articu-
lar, muscular, fascial, and ligamentous
components in the lumbopelvic-hip
complex.

Diagnosis-driven management
plans should be developed on an in-
dividual basis. For example, manip-
ulation is contraindicated in the pa-
tient with an insufficiency sacral
fracture. Individualswith intra-articular
pain from osteoarthritis may benefit
from an intra-articular, fluoroscopically
guided, contrast-enhanced sacroiliac
joint injection and exercise-based ther-
apy.Alumbar fusion may resolve con-
comitant intrinsic L5-S1 disk pain, but
it also will increase the forces trans-
ferred to the sacroiliac joint. Thus, the
L5-S1 pain may resolve, but the joint
pain may worsen.

Medications
The basic principles of medical

pain management apply, includ-
ing the use of nonsteroidal anti-
inflammatory drugs, nonopiate anal-
gesics, opiates, antidepressants, and
other adjunctive medications. New-
er agents such as protease inhibitors
(eg, etanercept) have been shown to
reduce pain and inflammation in in-
flammatory spondyloarthropathy.

Figure 5 Anteroposterior radiographs of a sacroiliac joint radiofrequency neurotomy pro-
cedure. A, One of the lateral branches of the S1 dorsal ramus. B, One of the lateral branches
of the S2 dorsal ramus.
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Physical Therapy
The general principles of rehabil-

itation apply to individuals with sa-
croiliac joint pain. Use of modalities
should be limited and are most ap-
propriate during the acute phase.
Flexibility and strength deficits
should be identified and corrected.
Education in and training of proper
body mechanics and posture are es-
sential, as is aerobic conditioning.
Early mobilization and physiologic
stresses promote soft-tissue healing
while preventing the deleterious ef-
fects of immobilization, including at-
rophy, weakening of ligaments, and
impaired joint nutrition. In particu-
lar, certain muscles should be specif-
ically strengthened because of their

ligamentous and fascial attachments
to the sacroiliac joint complex; these
include the hamstrings, gluteus max-
imus and medius, piriformis, erector
spinae, latissimus dorsi, and iliacus
muscles.

Braces
Braces do not protect against in-

jury, but they may provide some pain
relief and/or proprioceptive feed-
back. Pelvic belts, most effectively
worn directly superior to the greater
trochanter, can help decrease sacro-
iliac joint motion by approximately
30%.25 Rapid weaning avoids psycho-
logical dependence and prevents de-
creased soft-tissue flexibility and po-
tential muscular weakness.

Manual Therapy/Manipulation
Manual methods for correcting sa-

croiliac joint dysfunction fall into
three broad categories: direct mobi-
lization, direct manipulation, and in-
direct techniques (eg, muscle energy).
No one discipline (osteopathic, chi-
ropractic, or manual physical therapy)
has been shown to be superior to an-
other. If a patient does not respond
to treatment 2 to 3 times per week
over a 3- to 4-week period (maximum,
12 sessions), then other treatment
techniques should be considered.
Ideally, as manual therapy reduces
pain, a structured exercise program
is initiated to promote restoration of
soft-tissue flexibility, strength, and
balance.

Figure 6 A, Anteroposterior radiograph of the pelvis of a 29-year-old woman with
a 3-year history of left buttock pain localized primarily to the posterior iliac in-
terspinous region. Pain onset dated to birth trauma. A small residual pubic di-
astasis is visible, but anterior ring pain was minimal, and single-leg stance imag-
ing revealed no detectable pelvic instability. B, Immediate postoperative
anteroposterior radiograph after sacroiliac joint arthrodesis by anterior approach.
Ipsilateral iliac crest bone graft was used, followed by transiliosacral compression
screw fixation. C, Oblique radiograph of the sacroiliac joint at 12-month follow-up
shows consolidation of the arthrodesis site. Symptomatic improvement had been
noted by the time full weight bearing was resumed at 12 weeks.
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The physiologic basis for improve-
ment after mobilization and/or ma-
nipulation of the sacroiliac joint is
unknown. In a radiographic stereopho-
togrammetric analysis study of osseous
positions before and after joint ma-
nipulation in 10 patients with pre-
sumed sacroiliac joint pain, no posi-
tional change of the sacrum or ilium
was seen, suggesting that no measur-
able mechanical change occurs with
manipulation.26 However, in an ob-
servational prospective study, 69 pa-
tients with sacroiliac joint pain, based
on history and physical examination,
were treated with joint manipulation.
After 2 weeks, 71% reported feeling
“considerably better” or “pain free.”27

No manual therapy studies exist for
patients with established rather than
presumed sacroiliac joint pain.

Injections
Clinical suspicion of sacroiliac joint

pain should be confirmed with diag-
nostic and potentially therapeutic in-
jection procedures only after a min-
imum of 4 weeks of appropriate,
directed, noninvasive conservative
care. If pain substantially inhibits work
or progress in physical and/or man-
ual therapy, earlier use of an injection
procedure may be diagnostic and may
provide therapeutic benefit.

Poor target specificity of blind sa-
croiliac joint injections makes their
use unacceptable.24 In most controlled
and observational outcome studies,
intra-articular sacroiliac joint cortico-
steroid injections provided therapeu-
tic benefit for sacroiliitis in patients
with spondyloarthropathy.28-32 How-
ever, there are no controlled trials
demonstrating benefit for other caus-
es of joint pain. In one retrospective,
uncontrolled case series of 20 patients
with documented idiopathic sacroil-
iac joint pain, use of intra-articular
corticosteroid provided modest re-
lief.33 Uncontrolled observational re-
ports suggest that some benefit occurs
from the use of extra-articular corti-
costeroids for presumed extra-
articular sacroiliac joint pain.

After an intra-articular sacroiliac
joint injection, the patient should be
provided with a pain log that uses a
visual analog scale. Patients self-
monitor the level of pain each hour
for 6 hours, then daily for the follow-
ing week. This monitoring helps dis-
tinguish between anesthetic and ste-
roid phase relief (ie, the diagnostic and
therapeutic phases of the injection).
If ≥75% short-term relief is noted, then
physical and/or manual therapy
should be considered.34 If <75% relief
is reported, other sources of pain
should be considered (Table 3).

Prolotherapy
No studies address the efficacy of

prolotherapy for managing sacroiliac
joint pain, although two randomized
controlled trials have reported supe-
rior results with prolotherapy over
sham injections for chronic nonspe-
cific low back pain.35,36 Prolotherapy
is not widely accepted, but propo-
nents believe that certain agents
(eg, a dextrose/glycerine/phenol/
lidocaine solution) injected at the en-
thesis of the ligamentous complex
surrounding the sacroiliac joint cre-
ates an inflammatory response. In-
flammation may cause fibroblastic
migration as well as ligamentous and
fibril widening and strengthening
because of collagen proliferation.
Strengthening the ligamentous sup-
porting system may allow the sacro-
iliac joint to function properly in cases
of presumed ligamentous weakening
or laxity.

Neuroaugmentation and
Viscosupplementation

No controlled studies exist on neu-
roaugmentation and viscosupple-
mentation techniques for sacroiliac
joint pain. Isolated case reports sug-
gest that partial pain relief follows im-
plantation of a nerve stimulator at the
third sacral nerve root37 or after intra-
articular joint injection of hylan G-F
20.38 However, whether these results
are reproducible has yet to be deter-
mined.

Radiofrequency Neurotomy
Radiofrequency denervation

should be considered only after oth-
er, less invasive methods of care have
been exhausted and the diagnosis is
proven. Radiofrequency neurotomy
of the L5 dorsal ramus, its branches
to the sacroiliac joint, and the lateral
branches of the S1-S3 dorsal rami may
be performed for chronic joint pain.
(Theoretically, this procedure would
be more effective if the sacroiliac joint
received a predominantly, if not ex-
clusively, dorsal innervation.) Radio-
frequency neurotomy likely is more
effective for extra-articular than intra-
articular joint pain because there is no
known anterior innervation to the dor-
sal sacroiliac joint ligamentous com-
plex. Although blockade of the me-
dial branches in the lumbar spine is
accurate, reproducible, and prognos-
tic, blockade of the sacral lateral
branches has not shown similar results
because of fascial and ligamentous re-
straints, which limit spread of inject-
ed agents. Therefore, sacral lateral
branch blocks should not be done to
determine which patients are suitable
candidates for radiofrequency neurot-
omy. The most reasonable selection
criteria seem to be confirmatory intra-
articular sacroiliac joint blocks and ex-
clusion of lumbar pain sources by
zygapophyseal joint blocks and dis-
kography. In an initial retrospective
audit, 14 patients with negative lum-
bar medial branch blocks and two pos-
itive extra-articular ligamentous blocks
underwent sensory stimulation-guided
sacroiliac joint radiofrequency neu-
rotomy. At 6-month follow-up, 64%
had >50% reduction of pain.39

Arthrodesis
Arthrodesis for sacroiliac joint pain

in the absence of joint destruction
from infection, trauma, or other caus-
es of severe instability remains con-
troversial. Arthrodesis should be con-
sidered only in patients with joint
pain proven by controlled diagnos-
tic anesthetic blocks and without any
pain sources in the lumbar spine. It
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also should be reserved for those who
continue to have disabling symptoms
that have not responded to aggressive
conservative care. Preoperative as-
sessment should eliminate other sites
of pelvic ring pain and associated pel-
vic instability. The presence of asso-
ciated symphyseal symptoms may re-
quire stabilization or arthrodesis of
the symphysis in addition to arthro-
desis of the sacroiliac joint. No com-
parison studies of successful fusion
rates or clinical outcomes exist for the
various arthrodesis techniques. Re-
ports of small, retrospective series re-
veal generally positive results.40-43

However, pain relief is rarely com-
plete, and postoperative recovery can
be protracted.

Surgical access for sacroiliac joint
arthrodesis can be achieved anteri-
orly or posteriorly, although the an-
terior approach has several advan-
tages (Fig. 6). Most importantly, it

provides direct exposure of the ven-
tral and cranial synovial portion of
the sacroiliac complex without sacri-
ficing any of the primary soft-tissue
(ligamentous) stabilizers. A large por-
tion of the joint can be directly débrid-
ed, and recesses can be prepared for
bridging cancellous autograft ob-
tained from the already exposed ip-
silateral iliac crest. Stabilization fol-
lows, with spanning plates and/or
transiliosacral screws An additional
benefit of the anterior approach is that
symphyseal instability or pain can be
addressed without position change.
Finally, the wounds are not depen-
dent; thus, the initial postoperative
morbidity usually is less than with
posterior approaches. Postoperative
management includes protected (20
kg) weight bearing for 8 to 12 weeks.
Radiographic consolidation of the ar-
throdesis usually is slow and may re-
quire CT for accurate assessment.

Summary

The sacroiliac joint is a potential
source of low back and referred lower
extremity pain; approximately 15% of
chronic low back pain is attributable
to the sacroiliac joint. However, no
noninvasive pathognomonic findings
distinguish sacroiliac joint–mediated
pain from other sources of spine pain.
Sacroiliac joint pain can be confirmed
by controlled, fluoroscopically guided
or CT-guided, contrast-enhanced an-
esthetic injection procedures. Treat-
ment modalities include medications,
physical therapy, bracing, manual
therapy, injections, radiofrequency
denervation, and arthrodesis. To help
guide selection of the most appropri-
ate and cost-effective treatment meth-
ods, controlled prospective studies
comparing management options to
the natural history of sacroiliac pain
are needed.
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