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Imaging of sacroiliitis: Current status, limitations and pitfalls
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Abstract: The clinical need to diagnose sacroiliitis at an earlier stage has led to the sacroiliac joints being

more frequently imaged, particularly with magnetic resonance imaging (MRI). This review outlines the

imaging approach to sacroiliitis, emphasizing the imaging protocols, diagnostic criteria, limitations and

potential mimics of MRI examination. The value of imaging-guided intervention in sacroiliac joint disease is

also briefly outlined.
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Introduction

Sacroiliitis is one cause of inflammatory-type low back pain
(Table 1) (1). The recognition of inflammatory-type low back
pain helps segregate patients with axial spondyloarthritis
(SpA) from those with more common mechanical low
back pain (2). About 20% of patients with low back pain
have inflammatory-type pain (3) while about 20% of these
patients with inflammatory-type pain will have axial SpA.
The prevalence of axial SpA is about 1% (4,5), though this
prevalence does vary according to ethnicity and HLA-B27
population prevalence. For example, in German, American
and Chinese populations, the population prevalence of
HLA-B27 is 9%, 6% and 5%, respectively (6-8).

Early recognition and treatment of SpA can ameliorate
symptoms, improve quality of life and reduce the likelihood
of developing seriously impaired spinal mobility. In the
USA, the diagnosis of SpA is delayed on average 14 years
from symptom onset (9). One-third of these diagnoses
are made by rheumatologists, and the remainder made by
primary care practitioners, chiropractors, physiotherapists,
orthopedic surgeons, pain physicians, and emergency care
physicians (9).

SpA is diagnosed using a combination of clinical,
serological and imaging criteria (Table 2). Clinical criteria
include the presence of inflammatory-type low back
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Table 1 Assessment of SpondyloArthritis International Society
(ASAS) criteria for inflammatory back pain in patients with back
pain for >3 months

Age at onset <40 years
Insidious onset
Improvement with exercise
No improvement with rest

Pain at night (with improvement upon getting up)

To diagnose inflammatory back pain, 4 out of the 5 parameters
should be present.

pain and other features of SpA such as anterior uveitis.
Serological criteria relate to HLA B27 positivity, and
imaging criteria relate to imaging evidence of sacroiliitis
and spondyloarthritis.

About half of the patients diagnosed initially with axial
SpA have radiographic evidence of SpA while the remainder
have non-radiographic SpA with no radiographic features of
SpA (9,10). Although a small percentage of non-radiographic
SpA patients will progress to radiographic SpA on follow-
up, many will never develop any radiographic features
of SpA. As disease activity and functional impairment is
similar for patients with radiographic and non-radiographic

qims.amegroups.com  Quant Imaging Med Surg 2019;9(2):318-335


https://crossmark.crossref.org/dialog/?doi=10.21037/qims.2018.11.10

Quantitative Imaging in Medicine and Surgery, Vol 9, No 2 February 2019 319

Table 2 Assessment of SpondyloArthritis International Society
(ASAS) criteria for classification of axial spondyloarthropathy
(patients aged <45 years)

In patients with =3 months back pain and age at onset <45 years
Imaging arm
Sacroiliitis on imaging plus >1 SpA feature
Clinical arm
HLA-B27 plus =2 other SpA features
SpA features
Inflammatory back pain
Arthritis
Enthesitis (heel)
Uveitis
Dactylitis
Psoriasis
Crohn’s/colitis
Good response to NSAIDs
Family history for SpA
HLA-B27

Elevated CRP

Sacroiliitis on imaging requires the demonstration of active
inflammation on MRI or definite radiographic sacroiliitis.

SpA (11), the distinction does not affect prognosis or
treatment, though one should nevertheless be aware that
about 50% of SpA patients will not have radiographic
features of the disease at presentation. In patients with
radiographic SpA, sacroiliitis may take many years to
become radiographically apparent (12). Radiographic
recognition of mild, or even moderate, sacroiliitis is not
always clear cut. As a result, magnetic resonance imaging
(MRI) is increasingly utilized to enable recognition of
sacroiliitis at a much earlier stage than which is possible
radiographically.

Even if the radiographs are normal and axial SpA is
strongly suspected clinically, MRI examination is still
usually performed to detect sacroiliitis. MRI is the most
sensitive imaging technique to detect sacroiliitis. It is the
only imaging modality that can reliably reveal bone marrow
oedema and inflammation around the sacroiliac joints and is
comparable to low dose CT for demonstrating erosions and
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Figure 1 Looking at the iliac side of the ST joint, the synovial part
(yellow) is located anteroinferiorly while the ligamentous part (blue)

is located posterosuperiorly.

ankyloses (13). Even so, about one-third of patients with
confirmed SpA on clinical grounds, will still have a normal
MRI examination with no evidence of either sacroiliitis or
spinal enthesopathy. Patients with significant bone marrow
oedema on MRI of the sacroiliac joints generally have a
good clinical response to anti-tumour necrosis factor (TNF)
therapy (14) while conversely SpA patients who do not have
MRI evidence of sacroiliitis or elevated c-reactive protein
levels do not respond well to anti-TNF treatment (15).
Imaging, and in particular MRI, has greatly helped in the
diagnosis and understanding of early SpA. It is important
to remember that reactive abnormalities on MRI similar
to those seen with sacroiliitis, but not due to sacroiliitis,
are quite common, especially in patients with non-SpA
inflammatory back pain and in athletes. There are also several
other diseases that can mimic sacroiliitis on MR imaging.
This review, based on our own institutional experience,
illustrates the imaging appearances of common sacroiliac
joint pathologies. We also discuss diagnostic or therapeutic
percutaneous intervention of the sacroiliac joints.

Anatomy

The sacroiliac joint is a large joint, shaped rather like
an ear, with both synovial and ligamentous components
(Figures 1,2). The joint is enclosed by the anterior and
posterior sacroiliac ligaments (Figures 3,4). If the sacroiliac
joint is craniocaudally divided into thirds, all of the inferior
one-third is a true synovial joint. The posterior part of the
middle one-third is syndesmotic while the anterior part
is synovial. The posterior part of the superior one-third
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Figure 2 Looking at the sacral side of the SI joint, the synovial
part (yellow) is located anteroinferiorly and the ligamentous part

(blue) is located posterosuperiorly.

o

Figure 3 Nearly all of the anterior aspect of the sacroiliac joint is
true synovial joint except for the uppermost anterior part which
is syndesmotic. Additional extra-articular ligament support is
provided by the anterior sacroiliac ligament (arrow), sacrospinous

ligament (arrowhead), and sacrotuberous ligament (asterisk).

is syndesmotic along with the most superior aspect of the
anterior part (Figure 5) (16), where the interosseous sacroiliac
ligament bridges the sacrum and ilium, and blends with the
posterior sacroiliac ligament. Therefore, one can appreciate
that overall the sacroiliac joint is about one-third ligamentous

and about two-thirds synovial. Around the time of skeletal
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Figure 4 The posterior part of the upper and mid-sacroiliac joint
is syndesmotic. The inferior part is synovial. Additional posterior
support is provided by the extra-articular posterior sacroiliac
ligament (arrows), sacrospinous ligament (arrowheads), and

sacrotuberous ligament (asterisks).

maturity, the sacral articular surface develops a concave
depression while the iliac side develops a corresponding
osseous ridge (17). This depression and ridge results in
interlocking of the joint which limits movement. Figure 5
shows the non-uniform orientation of the sacroiliac joint
which hinders radiographic visibility. Throughout life, the
sacral joint surface is lined with hyaline cartilage. In early
childhood, the iliac joint surface is lined by fibrocartilage,
and becomes more hyaline with increasing age (18). The
sacral cartilage is overall about 3 times thicker than the
iliac cartilage (18). Cartilage thickness varies across the
joint, with the sacral cartilage being much thicker (6 mm)
anteriorly than posteriorly (1 mm) (17). On oblique coronal
imaging, the first 5-6 images from anterior to posterior
will comprise the cartilaginous part of the joint, the next
1-2 images are the transitional images, with both cartilage
and ligament components, and the most posterior 3—4 images
comprise the ligamentous part. The ligamentous component
of the sacroiliac joint stiffens and may ossify with age.

Radiographs are still used as the first-line imaging of
the sacroiliac joints (19). The irregular outline and
obliquity make the sacroiliac joints difficult to fully assess
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Figure 5 Axial CT images showing the position of the synovial
(yellow) and ligamentous (blue) components of the sacroiliac joint
from (A) cranial, (B) mid- and (C) caudal aspects of the sacroiliac

joints.

radiographically. This limitation has been overcome by more
sensitive imaging techniques such as computed tomography
(CT) or MRI. Ultrasound is not as useful in assessing the
sacroiliac joints as only the anterior and posterior margins are
seen. CT is excellent for detecting erosions, bone sclerosis
and ankyloses and for guiding interventional procedures
although MRI is superior in detecting bone marrow oedema
as a measure of sacroiliac joint inflammation (20,21). MRI is
the imaging modality of choice for characterizing sacroiliac
joint disease and assessing disease severity and activity. MRI
has replaced nuclear medicine studies in this regard.

MRI protocol for the sacroiliac joints and spine

Careful consideration of clinical, serological and
radiographic spondyloarthritic features should be
performed before MRI examination is requested (22). The
optimal MR protocol is now more clear. Our departmental
sacroiliac joint MR protocol for suspected inflammatory
sacroiliitis has become more streamlined from an earlier
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all-embracing, time-consuming protocol, which comprised
imaging in both axial and oblique planes as well as post-
contrast imaging (Figure 6).

Our standard protocol when screening for sacroiliitis is
now limited to oblique coronal “fat-sensitive” T1SE and
“fluid-sensitive” T2-weighted fat-saturated sequences. The
average time needed for this protocol is 20 minutes. This
streamlined approach is based on the premise that most
MR examinations undertaken for suspected inflammatory
sacroiliitis show no evidence of inflammation. The additional
pick-up rate of sacroiliitis on oblique axial imaging is very
limited. We no longer do post-contrast imaging when
evaluating suspected inflammatory sacroiliitis (22,23).

The issue of whether, how, and when to include spine
imaging when screening for SpA is contentious. What
clinical criteria should be met before spine imaging is
undertaken? Should one routinely include the whole spine, the
thoracolumbar spine or only the lumbar spine on initial MR
screening evaluation? Should spine imaging comprise T'1-, T2-
fat-saturated and T'1-fat-saturated post-contrast images? The
answers to these questions are currently being worked out.

While inclusion of the spine may detect structural
findings such as nerve root compression or pars defects
that account for chronic low back pain (24), experience
to date suggests that MRI-spine imaging has a low yield
for identifying cases of SpA when the sacroiliac joints are
normal (25). The addition of spinal MRI increases the
false-positive diagnosis of SpA which counterbalances the
limited increase in sensitivity (26). In other words, imaging
of the spine in addition to the sacroiliac joints significantly
increases the length of the MR examination but does not
necessarily add to specificity and sensitivity.

Our current protocol is to include T1- and T2 fat-
saturated sagittal imaging of the thoracic and lumbar spines
at the initial presentation only in those patients with a
strong clinical suspicion of spinal inflammation. We do not
routinely do contrast-enhanced imaging of the spine. While
contrast enhancement may increase the conspicuity of
some corner lesions, whether it adds any overall diagnostic
benefit is questionable (27). The current working consensus
is that contrast enhanced MRI examination of the spine is
not necessary for routine screening of SpA (28).

When imaging the sacroiliac joints for suspected
inflammatory sacroiliitis, a phased array body coil may
produce superior image quality over surface body coil
imaging for bone marrow oedema (29). A single sequence
of T2-weighted multipoint Dixon sequence consisting of
water-only, in-phase, opposed-phase and fat-only images may
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Figure 6 Sacroiliac joint MR imaging. (A) Sagittal scout view. On the sagittal scout view, an oblique coronal plane of the sacroiliac joints

is planned along a plane perpendicular to the upper end plate of S1; (B) T1SE oblique coronal view mid-third sacroiliac joints; (C) T1SE

oblique axial view of inferior one-third sacroiliac joints. The additional pick-up rate for sacroiliitis on oblique axial imaging is limited on top

of the oblique coronal view.

potentially replace the multi-sequence protocol (30). Small
field-of-view MRI of the sacroiliac joint imaging seems to
confer benefit over large large-field-of-view pelvic MRI for
detection of osteitis, erosions, synovitis and bone sclerosis
in pediatric patients (31). We obtain all sacroiliac joint
imaging with a FOV of 160 mm (craniocaudal) x200 mm
(wide), a slice thickness of 4 mm, and an interslice gap of
0.8 mm. In cases of suspected infective sacroiliitis, our
imaging protocol is more extensive than that for suspected
inflammatory sacroiliitis and, in this setting, we will
routinely perform oblique coronal (T'ISE and 12 fat-sat)
and oblique axial sequences (T'1SE, T2 fat-sat and T1-fat-
sat post contrast) images.

Imaging of sacroiliac joint pathologies

The sacroiliac joints are prone to all of the diseases that
can affect other synovial or fibrous joints and are important
stress risers with transmission of force from the lower limbs
to the axial skeleton. While the main clinical indication for
imaging of the sacroiliac joints is to exclude or confirm an
inflammatory sacroiliitis, one should remember that many
diseases or stress reaction can affect the sacroiliac joints
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other than inflammatory sacroiliitis. In addition to the
imaging appearances, the patients’ clinical and serological
profile should be considered. Ninety percent of patients
with axial SpA present with insidious onset low back pain
before 45 years of age (32). Most mimics of inflammatory
sacroiliitis do not fit this clinical profile.

While it is important to make a correct early diagnosis
of inflammatory sacroiliitis and SpA in patients who have
the disease, it is equally important to recognize the entities
that may mimic sacroiliitis. Incorrectly over-diagnosing
inflammatory sacroiliitis and labelling the patient as having
SpA can have a significant negative impact on lifestyle, job
prospects, health insurance, etc. (33). Potential mimics
of sacroiliitis include stress-related changes, infective
sacroiliitis, osteoarthritis, stress fracture, insufficiency
fracture and osteitis condensans ilii (34,35).

Inflammatory sacroiliitis

As interpretation of the sacroiliac joints on MRI is
not always straightforward (12), these examinations
should be interpreted by radiologists experienced in
the diagnosis of sacroiliitis to minimize false positive or
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Figure 7 Sacroiliitis on MRI. (A) Bone marrow oedema (arrows)
on T2W FS oblique coronal images and (B) corresponding
enhancement (arrowheads) on T1W FS post-contrast axial images.
This degree of bone marrow oedema is sufficient to diagnose

sacroiliitis.

Table 3 Spondyloarthritis Research Consortium of Canada
(SPARCC) MRI index

Severity Score

Maximum score per slice 8 for oedema; 2 for intensity;

for both joints =12 2 for depth
Six slices: 12x6 =72 maximum
Mild sacroiliitis <24
Moderate sacroiliitis 24-48
Severe sacroiliitis 49-72

Combining the scores together, the maximum score for each
pair of sacroiliac joints is 72. The score reflects the severity of
sacroiliitis.

negative assignments. The most prevalent, reliable and
diagnostic MRI feature of active sacroiliitis is bone marrow
oedema (Figure 7). Bone marrow oedema is a marker of
inflammation and needs to be significant in degree before a
diagnosis of sacroiliitis can be made. Bone marrow oedema
needs to be either >1 cm in depth and visible on at least
two contiguous MR images, or at two separate locations on
the same image before it can be considered significant (28).
Semi-quantitative MRI scoring methods for assessment
of sacroiliac joint bone oedema are well established. The
Berlin MRI score or the Spondyloarthritis Research
Consortium of Canada (SPARCC) score (36) are the most
popular. Such scoring systems, although widely used in
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Figure 8 Small area of bone marrow oedema (arrow) and
enhancement can be physiological or related to osteoarthritis
or osteitis condensans ilii. For bone marrow oedema to be
pathognomonic of sacroiliitis, it needs to be of >1 ¢m in width or
depth and be apparent on more than 1 image or at 2 separate sites

on the same image.

research, are not used in everyday clinical practice. They do,
nevertheless, give an indication as to how sacroiliitis should
be assessed and scored and overall inflammatory activity.
The SPARCC scoring method is based on the presence of
active inflammatory lesions in the synovial portion of the
sacroiliac joints depicted on 6 consecutive coronal slices.
Each sacroiliac joint is divided into 4 quadrants for scoring
active inflammation with additional scores allocated for
intensity of bone oedema and depth of involvement (7uble 3).
These scoring systems were developed as classification
rather than diagnostic criteria to define homogenous
cohorts for research or clinical pathways. Understandably,
classification criteria use the same imaging signs as
diagnostic criteria and are thus used interchangeably (12).
It must be stressed that one should not use these criteria to
make or refute a diagnosis of SpA. The MR appearances
may be compatible with inflammatory sacroiliitis but for
a diagnosis of SpA to be made, the clinical and serological
criteria should also be considered.

When reporting on MRI examinations of the sacroiliac
joints, one needs to bear in mind that “all the glitters is not
gold” (12). Bone marrow oedema can be seen in the absence
of sacroiliitis. In other words, not all bone marrow oedema
implies an inflammatory sacroiliitis.

Oedema of the sacroiliac joints on MRI mimicking
sacroiliitis (Figure §) may be found in almost a third of
patients with non-SpA inflammatory low back pain or young
athletes (20,37,38). Placing too much reliance solely on
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Figure 9 Capsulitis can be visible (A) anteriorly (arrow) or (B) posteriorly (arrowhead) and may extend to involve the adjacent bone. The

presence of capsulitis alone is not diagnostic of spondyloarthropathy.

Figure 10 Enthesitis is a common finding in active sacroiliitis on (A) T2W STIR and (B) post-contrast T1W FS. Enthesitis is seen as ligamentous

oedema, bony irregularity and bone marrow oedema (arrow) deep to areas of ligamentous insertion. Both the sacral and iliac sides can be involved.

In this case, it occurs at the attachment of the interosseous ligament. Enthesitis can also be seen at muscular attachments and at the attachments of

the extra-articular sacrospinous and sacrotuberous ligaments. The presence of enthesitis alone is not diagnostic of spondyloarthropathy.

MRI findings to make an affirmative diagnosis of SpA
is clearly not optimal. MRI is only one biomarker in a
diagnostic process also encompassing clinical and serological
testing (12). As stressed, a diagnosis of SpA should only
be made after careful consideration of the clinical picture,
serological tests and, where necessary, MRI findings (12).

While MRI clearly has the propensity to overdiagnose
sacroiliitis, there is also a question of its limited sensitivity.
One-third of patients diagnosed as early axial SpA
established by clinical expert opinion, have a negative MRI
examination (39,40). Also, MRI lesions in SpA patients will,
as expected, fluctuate over time.

In addition to bone marrow oedema, sacroiliac joint
erosions should also be considered as these add specificity
to the diagnosis of inflammatory sacroiliitis. T1-weighted
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oblique coronal MR imaging is almost as sensitive as low
dose dual-energy CT examination for revealing erosions and
other structural lesions such as ankyloses and sclerosis (13).
Erosions, while adding specificity, are also not entirely
diagnostic of sacroiliitis as they can be seen in other entities
such as osteoarthritis and osteitis condensans ilii (13).
Erosions are seen in ~5% of patients with non-specific
low back pain though are uncommon (~1%) in healthy
patients aged less than 45 years (13,41). Capsulitis (Figure 9),
enthesitis (Figure 10), and synovitis (Figure 11) are less
commonly encountered and are supportive, though not
diagnostic, features of SpA (42). High T1-signal alongside
the sacroiliac joints surrounded by sclerosis represents
reparative fat metaplasia termed “backfill”, and this may
be more specific to SpA than initially considered (42-45).
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Figure 11 Synovitis (arrow) is best demonstrated on post-contrast
images and should be differentiated from peri-articular vasculature

by ensuring that the enhancement is seen on consecutive images.

Figure 12 Peri-articular fatty deposition (arrows) can only
be appreciated on MRI. This finding is suggestive of chronic
sacroiliitis, but is non-specific, being also often seen in

osteoarthritis and, less so, in osteitis condensans ilii.

Figure 13 Subchondral sclerosis (arrows) is a non-specific sign
of sacroiliitis. Sclerosis can be physiological, related to osteitis

condensans ilii, physical stress or osteoarthritis.

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

“Backfill” may be an intermediate step between erosion and
ankylosis.

Bone marrow oedema, synovitis, capsulitis and enthesitis
are the MR features of inflammation. Subchondral fat
deposition (Figure 12) similar to synovitis, capsulitis
and enthesitis, is a supportive rather than a primary
diagnostic criterion for SpA (46). Structural changes such
as subchondral sclerosis (Figure 13) and erosions (Figure
14), and joint space narrowing or ankylosis (Figure 15), are
features of later disease and are more reliably detected on
CT than MRI. They can also be appreciated on radiographs
(Figure 16).

In the spine, anterior and posterior corner-based
inflammatory lesions are the main features of active
inflammation and are the earliest changes to be seen on
MRI. These inflammatory lesions represent osteitis, are
typically triangular-shaped at the corner of the vertebral
bodies, and depicted as high-signal intensity on fat-
suppressed T2-weighted sequences + contrast enhancement.
No strict definition exists as to what size a corner lesion
should be to indicate positivity. The harder one looks, the
more changes one will see at the corners of the vertebral
bodies. Our policy is that all corner lesions need to be
obvious, readily apparent and unequivocal. Based on the
Assessment of SpondyloArthritis International Society
(ASAS) consensus, anterior or posterior spondylitis at
>3 sites in patients <50 years (47) should be present before
a diagnosis of SpA can be considered. Others recommend
that >5 fatty lesions or inflammatory lesions on the MRI-
spine are needed to comply with a diagnosis of SpA with
a specificity of >95% (47). In other words, if one is using
osteitis as a diagnostic criterion, then osteitis should be
present at >3 sites. If one is using both osteitis and fatty
lesions, then either osteitis or fatty lesions should be present
at >5 sites. It should be remembered, however, that osteitis,
and not fatty lesions, represent active spinal inflammation
and is a stronger indicator for active treatment. In the
future, computerized systems for grading and standardizing
the level of inflammation on MRI in SpA will become more
widely used (48).

What is known as “non-infective discovertebral
inflammation” or “non-infective spondylodisciitis”,
infrequently affects the endplates and adjacent marrow
in a more central way. Fatty deposition at the vertebral
corners is a less specific, chronic sign of axial SpA and does
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Figure 14 Subchondral erosion can be (A) solitary (arrowhead)
or (B) multiple. Multiple coalescent erosions (arrows) can cause
widening of the sacroiliac joints giving a “string of pearls”
appearance (arrows in C). (C) This is even better demonstrated
on CT. Both MRI and CT demonstrate subchondral sclerosis and

erosions better than radiographs.

not indicate acute inflammation. Syndesmophytes and
associated ankylosis are clearly much more specific for SpA
although they are a feature of chronic disease rather than
active inflammation (49).

Infective sacroiliitis

Three features of infective sacroiliitis are particularly helpful

© Quantitative Imaging in Medicine and Surgery. All rights reserved.
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Figure 15 Ankylosis or bony bridging (arrows) can be readily
appreciated on MRI. One ideally wants to make the diagnosis of

sacroiliitis well before ankylosis becomes apparent.

Figure 16 Sacroiliitis. (A) Subchondral sclerosis and erosion
(arrows), and (B) ankylosis (arrowheads) of the sacroiliac joints can
be appreciated on radiographs. It can take many years before the

radiographic changes of sacroiliitis become apparent.

in differentiating infective from inflammatory sacroiliitis.
First, bone marrow oedema in infective sacroiliitis tends
to be more intense and there is more intra-articular fluid
(Figure 17A4). Second, inflammation in infective sacroiliitis
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Figure 17 Infective sacroiliitis. (A) Excessive sacroiliac joint fluid (red arrow); (B) inflammation of iliacus muscles (white arrow); and (C)

abscess formation (arrowhead) supports the diagnosis of infective sacroiliitis.

Figure 18 Osteoarthritis. (A) Inferior osteophytosis (arrow) on radiograph and (B) anterior marginal osteophytosis (arrowhead) seen on

MRI as features of osteoarthritis or instability. (C) Joint irregularity with subchondral sclerosis is due to osteoarthritis rather than sacroiliitis

on radiograph.

spreads to involve the peri-articular soft tissues, particularly
the iliacus and gluteal muscles (Figure 17B) (50). Third,
peri-articular fluid collection or abscess is practically
pathognomonic of an infective sacroiliitis (Figure 17C).

Osteoarthritis

Osteoarthritis of the sacroiliac joints is common in
older patients though is both under-recognized and
underestimated (51). It tends to affect the iliac side of
the joint more due to increased load bearing and thinner
articular cartilage on this side. Features of osteoarthritis
are, as expected, anterior marginal osteophytosis, joint
space narrowing, joint surface irregularity with minimal
subchondral sclerosis and subchondral cysts (Figure 18).
Bridging osteophytosis in osteoarthritis leads to para-
articular bony ankylosis that should not be mistaken for
the true intra-articular bony ankylosis seen in ankylosing
spondylitis (52). Bone marrow oedema is another potentially
misleading feature of osteoarthritis. In osteoarthritis,
bone marrow oedema tends to be milder in degree than in

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

inflammatory sacroiliitis and tends to be confined to the
immediate subchondral areas (51). Subchondral fatty change
akin to Modic Type II endplate changes is a common

feature of osteoarthritis that can mimic inflammatory
‘backfill’.

Diffuse idiopathic skeletal byperostosis (DISH)

Diffuse idiopathic skeletal hyperostosis can involve the
sacroiliac ligaments, mimicking sacroiliitis. Bony bridging
anterior or posterior to the sacroiliac joint may be mistaken
for joint ankylosis (34). It primarily affects the superior
ligamentous part of the sacroiliac joint. In contrast to SpA,
there are no subchondral erosions or sclerosis in DISH and
the synovial joints are spared. Entheseal bridging or fusion
is another feature (53). In the spine, spinal radiographs
flowing ossification of at least 4 contiguous vertebrae
of the thoracic spine is diagnostic of DISH (54). These
osteophytes are distinguished from the thinner, more
vertically oriented syndesmophytes formed over the annulus
in SpA.
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Figure 19 Stress reaction. Focal patchy oedema (arrow) at the
mid-sacral area close to the left sacroiliac joint in a 28-year-old
male athlete. No fracture line is evident. The patient recovered

with rest.

Figure 20 Insufficiency fracture. The fracture line is commonly
aligned vertically through the sacral ala and horizontally through
the sacral body forming an H-shape which has been termed
the “Honda sign”. This sign is classically described on bone

scintigraphy, but can be seen on MRI as well.

Stress reaction

A stress-riser is an area where physical stress is concentrated
during physical activity. The sacroiliac joints are a stress-
riser during running and other weightbearing activities. As
such, sacral stress reactions (Figure 19) are not uncommon
in endurance runners (55-57). Continued physical activity
will result in stress fracture (Figure 20). Chronic stress can
also cause soft tissue reactive changes around the sacroiliac
joint in athletes (Figure 21).

© Quantitative Imaging in Medicine and Surgery. All rights reserved.
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Figure 21 Reactive stress-related soft tissue changes around
the sacroiliac joint. Twenty-seven-year-old professional football
player. Radiograph was unremarkable. (A) On MRI, there is severe
thickening of the anterior capsule (arrow) on the right side; (B)
more proximally, similar though less severe capsular thickening

(arrowhead) with osteoarthritis is present on the left side.

Sacral insufficiency fracture

Sacral insufficiency fracture (Figure 22) is a non-infrequent
cause of low back pain in osteoporotic elderly patients.
There are often, in addition, concomitant insufficiency
fractures at the parasymphyseal areas of the pubic bones.
MRI, and to a lesser extent CT, are more sensitive at
detecting sacral insufficiency fracture than radiography.
The demographic profile of patients who develop sacral
insufficiency fractures is clearly very different to that of
most patients with inflammatory sacroiliitis.

Osteitis condensans ilii

Osteitis condensans ilii is caused by bone deposition at
stress areas alongside the sacroiliac joint. It is usually
seen in childbearing women and is most likely related to
the abnormal high stresses incurred during pregnancy.
Radiography and MRI typically reveal bilateral,
symmetrical, sharply circumscribed, triangular-shaped
areas of subchondral sclerosis, without erosions or joint
space widening, at the anteroinferior aspect of the iliac
bone alongside the sacroiliac joint (Figure 23) (58,59).
Less common variants of osteitis condensans ilii include
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Figure 22 Insufficiency fracture. MRI has a very high positive and negative predictive value for insufficiency fracture. It will demonstrate

either (A) bone oedema (arrow) = or (B) a discrete fracture line (arrowhead).

Figure 23 Osteitis condensans ilii (arrows). Well-defined
triangular-shaped symmetrical subchondral sclerosis, without
erosions or joint space widening at the anterior aspect of the iliac
bone on (A) radiograph and (B) MRI.

Figure 24 Suspected infective sacroiliitis. Twenty-two-gauge

needle insertion into sacroiliac joint for aspiration of joint fluid.

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

sclerosis on the sacral side, sclerosis predominating in the
mid-portion of the sacroiliac joint rather than the inferior,
unilateral predominance, or the presence of articular
erosions (60). Bone marrow oedema and fatty infiltration are
recognized additional MR features of osteitis condensans
ilii (60). Bone marrow oedema in osteitis condensans ilii
tends to appear in a continuous pattern as an arcuate line
beneath the anterior subchondral bone sclerosis in contrast
to inflammatory sacroiliitis (60).

Sacroiliac joint intervention

Sacroiliac joint interventions comprise biopsy, aspiration or
injection. Percutaneous procedures can be performed using
CT, ultrasound or fluoroscopy although CT guidance is the
preferred method. In suspected infective sacroiliitis, CT can
accurately guide joint aspiration of joint fluid (Figure 24). If
no aspirate is obtained, flushing the joint with normal saline
and aspirating this saline will increase the likelihood of
obtaining a positive culture. If no sacroiliac joint fluid can
be obtained even with saline flushing, as in, for example,
tuberculous sacroiliitis, para-articular bone biopsy can
help confirm or exclude infection (Figure 25). CT can also
be used to guide pigtail insertion into abscesses related to
infective sacroiliitis (Figure 26).

Therapeutic injection of drugs such as corticosteroids
into the sacroiliac joint (Figure 27) has good clinical short-
and long-term efficacy (61). It is best performed under
CT-guidance though fluoroscopic or ultrasound-guided
therapeutic injection is also feasible in selected thin patients
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Figure 25 Para-articular bone biopsy to rule out joint infection.

Figure 26 CT-guided pigtail insertion for pigtail drainage of

abscess within the iliacus muscle secondary to infective sacroiliitis.

Figure 27 Therapeutic sacroiliac joint injection. This patient has
established sacroiliitis with severe joint space narrowing bilaterally.
It would be difficult to perform this injection under fluoroscopy
or ultrasound guidance. CT-guidance is the method of choice for

therapeutic injection.

(62,63). If intra-articular injection cannot be achieved, peri-
articular infiltration of therapeutic agent provides similar
clinical improvement (64,65). Ultrasound-guided sacroiliac
joint injection allows real time guidance of joint puncture.
Ultrasound-guided sacroiliac joint injection is not difficult to
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Figure 28 Ultrasound visualization of the sacroiliac joint. The
spinous process of L5 is the initial landmark (blue box). On
moving the transducer caudally, the hiatus and cornu of the sacrum
are seen. The sacroiliac joint can then be seen by moving the
transducer first laterally and then proximally towards the inferior

margin of the sacroiliac joint

perform provided one can recognize the relevant anatomy.
First, the transducer should be aligned transversely at the
spinous process of the fifth lumbar vertebra (Figure 28).
Then, it is moved caudally along the median sacral crest,
which lies on the dorsal surface of sacrum, until the level
of the second sacral foramen. At this level, the transducer
is moved laterally when the iliac bone is also visualized.
There, the hypoechoic cleft representing the lower one-
third of posterior sacroiliac joint is seen and this area can be
targeted for injection. A medial to lateral direction for needle
placement is preferred (Figure 29) (66,67).

Fluoroscopic-guided sacroiliac joint injection (Figure
30) is easier to perform than ultrasound-guided injection
but is challenging in patients with severely narrowed joint
spaces. With the patient lying prone in an oblique position
and the contralateral sacroiliac joint raised, the needle
is inserted into the distal third of the sacroiliac joint
angulating the needle upwards in a cephalad direction (62).
Intra-articular needle tip position is confirmed by injecting
a small amount of non-ionic contrast medium, prior to
injection of steroid.

Conclusions

Not every sacroiliac joint abnormality is an inflammatory
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Figure 29 Ultrasound-guided sacroiliac joint (white arrow) injection. Technically, this is feasible, but most of the time the injection is peri-

articular rather than intra-articular as the deeper part of the joint cannot be visualized. Ultrasound-guided injection is more suitable for thin

patients.

Figure 30 Fluoroscopic-guided sacroiliac joint injection. The
patient is positioned prone and is turned oblique until the inferior
part of the sacroiliac joint is seen in profile. The distal one-third

(red circle) of the joint is targeted for injection.

sacroiliitis. While it is important not to overlook
inflammatory sacroiliitis, it is equally important not to
over-diagnose this entity in someone who does not have
sacroiliitis. This review tries to untangle some of the
issues encountered in everyday practice. Sacroiliac joint
intervention, though underutilized, can also positively
impact patient care.
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