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ABSTRACT

Although nr-axSpA is a distinct clinical entity with characteristic clinical and radiologic features, it is
mimicked by a variety of other stress-induced, degenerative, infectious diseases or other conditions
both clinically and radiologically, especially when it comes to the interpretation of imaging methods
such as magnetic resonance imaging (MRI). Overall, the sensitivity and specificity of MRl in the
diagnosis of nr-axSpA has limitations and must be interpreted in the context of the clinical picture.
Furthermore, the interpretation of sacroiliac joint MRl is critical to avoid overdiagnosis as nr-axSpA
because bone marrow oedema adjacent to the sacroiliac joint may also be frequently observed in
people without axSpA such as post-partum women and athletes, even in the general population.

In this review article we present recent updates about the various disease entities and conditions that

may mimic nr-axSpA and how to differentiate among them especially by imaging with MRI.
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INTRODUCTION
The Assessment of SpondyloArthritis international Society
(ASAS) published in 2009 the ASAS classification criteria
for axial (ax) spondyloarthritis (SpA)," which has led to the
distinction between the classical ankylosing spondylitis
(AS) or radiographic axSpA and non-radiographic (nr)
axSpA. ‘Non-radiographic’ is defined as the absence of
definite radiographic sacroiliitis according to the modified
New York criteria.? Patients who present with a clinical
picture suspicious for SpA but have not yet developed
radiographic sacroiliitis, had been diagnosed earlier by
rheumatologists as
having “undifferentiat-
Corresponding Author: ed spondyloarthritis”
Xenofon Baraliakos (USpA). These patients
Rheumazentrum Ruhrgebiet Herne, Runr -~ would  be  diagnosed
University Bochum, Germany today as having nr-ax-
E-mail: Xenofon.Baraliakos@ SpA based on magnet-
elisabethgruppe.de ic resonance imaging

(MRI), with signs of active sacroilitis and concomitant
clinical manifestations. In the last three years, there are
increasing reports that the ASAS definition of a positive
MRI, mainly based on the quantification of bone marrow
oedema lesions suggestive of SpA, is not as specific as
initially thought.®® The aim of this review is to describe
and discuss the role of imaging for diagnosis of nr-axSpA
and the various differential diagnoses that show similar
imaging characteristics.

Epidemiology of nr-axSpA

The prevalence of AS has been well studied and was
found to be between 0.1 and 1.4%."%"" In contrast, the
epidemiology of nr-axSpA is still being investigated. A
retrospective cohort study, based on the analysis of med-
ical records from representative rheumatology practices
in the United States, found after extrapolating the data
to the national level that the U.S. prevalence of nr-axSpA
according to ASAS criteria is 0.35% and similar to that for
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AS."? Overall, except for the male:female ratio, no major
differences in patient demographics have been reported
between both SpA subgroups. AS shows a clear male
dominance with a male-to-female ratio of up to 3:1.1814
In contrast, nr-axSpA patients show little difference in the
prevalence between males and females.'®'® Aimost no
differences were found regarding the mean age of the
patients at presentation between subgroups.

Clinical characteristics of nr-axSpA

Several cohort studies examined the demographic and
clinical features of patients with nr-axSpA in comparison
to AS patients, seeking conclusive evidence that both
disorders represent a spectrum of the same disease.”
Patients with AS or with nr-axSpA may present with
characteristic clinical features such as inflammatory back
pain (IBP), with peripheral symptoms such as enthesitis or
arthritis, and with extra-musculoskeletal manifestations
such as anterior uveitis, psoriasis and chronic inflam-
matory bowel disease.'®'® Furthermore, many patients,
especially those who are positive for human leucocyte
antigen (HLA) B27, have a positive family history of
SpA or related diseases.?® The observed dissimilarities
between the nr-axSpA and AS cohorts included longer
disease duration, higher degree of radiographic damage,
and reduced spinal mobility in AS patients.

Imaging of nr-axSpA

The diagnosis of nr-axSpA in the clinical setting can be
challenging and advanced imaging has become essential
for its recognition, as well as for the differential diagnosis.
Because the disease affects sacroiliac joints (SIJ) in most
patients, imaging of SIJ has a pivotal role for diagnosis of
nr-axSpA,2" while the spine is less frequently involved.??

Radiographs in nr-axSpA
Conventional radiography of the SIJ is recommended
as the first imaging method to diagnose sacroiliac joint
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involvement as part of axSpA and to a further extent in
its classification.22®

The term nr-axSpA, as mentioned before, is used for
patients suffering from axSpA, but where the standard
diagnosis, based on the presence of sacroiliitis on X-ray
images, does not apply by the absence of radiographic
changes.? (Figure 1A). These patients are therefore
regarded as ‘non-radiographic’. However, due to the
complex anatomy of the SlIJ, interpretation of these
radiographs is often challenging. Indeed, a considerable
inter-reader variation when evaluating conventional
radiographs has repeatedly been reported even among
experienced readers.?

Magnetic resonance imaging in nr-axSpA

Normal or ambiguous radiographic results of SIJ ex-
amination in the context of a possible diagnosis of SpA
require MRI investigation of the SIJ as the next step.?
While it may take up to 10 years for the first structural
lesions to appear on pelvic radiography, MRI has the
potential to detect inflammation at the very first manifes-
tation of sacroiliitis. Moreover, MRI has shown the ability
to also demonstrate inflammation-related structural SIJ
lesions in 60-90 % of SpA patients already in the first 2-3
years after symptom onset.?®

The following MRI sequences are useful for diagnosis
and differential diagnosis of axSpA: a T2-weighted
sequence with fat suppression (such as a short tau
inversion recovery [STIR] sequence) for detection of
active inflammatory changes (bone marrow oedema
[BMQO]) and a T1-weighted sequence for detection of
post-inflammatory changes, such as erosions, sclerosis,
ankyloses, and fatty lesions.

According to the ASAS criteria a positive scan is defined
as one area of BMO on at least two consecutive slices or
at least two areas of BMO on a single slice, while lesions
such as capsulitis, enthesitis and synovitis should also
be taken into account also.?” (Figure 1B).

Figure 1. (A) Radiograph of the SIJ from a patient with nr-axSpA without pathological findings. (B) MRI of the same
patient. Oblique coronal STIR and T1-weighted images. Pronounced bone marrow oedema on the left SIJ (white arrows),
shown as hyperintense signal on STIR and hypointense signal on T1-weighted MR, especially at the iliac bone.
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The presence of structural damage without BMO is
currently not sufficient according to ASAS, for classifi-
cation to the disease. As mentioned before, more recent
research reinforces the notion that inflammatory changes
on an MRI, without suspicious changes in the conven-
tional radiograph, should not be used in isolation to
identify nr-axSpA.”'3 It is therefore important to mention
that periarticular BMO signal can appear in patients with
non-specific back pain,* postpartum women,® soldiers,®
runners,® athletes,” and even in the general population,®2®
emphasizing the importance of a proficient and expert
reading of the MRI images for an accurate identification
of BMO in the context of SpA diagnosis.

Common differential diagnoses for nr-axSpA are degen-
erative or mechanical problems (osteitis condensans, os-
teoarthritis of SIJ, accessory SlJs), while other differential
diagnoses such as fractures and infectious sacrailiitis are
less frequent but still possible.

Osteitis condensans ilii

Osteitis condensans ili (OCI) is a condition that can
present with chronic back pain and sometimes hip
pain. In this case, probably mostly in the context of
mechanical stress, bilateral sclerosis occurs in the area
of the distal SIJ with a preference for the iliac bone. Such
radiographic changes are frequently mimicking sacroiliitis
such as the one found in nr-axSpA (Figures 2A and
2B). The hypothesis that previous pregnancies might be
a precipitating factor was supported by the results of a
case-control study of 35 patients identified with OCI over
a 10-year period. All patients were female and reported
previous pregnancies.?® SlJ stress tests showed higher
SIJ pressure sensitivity in OCI patients compared with
healthy controls. Number of pregnancies, birth weight,
and back pain symptomatology did not differ between
OCI patients and controls.

One recent prospective study compared patients with
OCI and with axSpA, all of whom had been referred
for possible axSpA.*° Almost all patients with OCI were
women who reported frequent pregnancies (83%, mean
number of 3 pregnancies). The OCI patients had an
overall significantly lower prevalence of inflammatory
back pain, and typical SpA features were less frequent
than in axSpA, but also more frequent than in chronic
back pain patients. A statistically significant difference
compared to axSpA was only found for anterior uveitis.
The age at onset of back pain was not different axSpA
and OCI, and there were no differences in spinal mobility.
Also, disease activity (Bath AS Disease Activity Index,
BASDAI) and subjective degree of functional impairment
(Bath ankylosing spondylitis functional index, BASFI)
were comparable between the groups. Although 84%
of axSpA patients were HLAB27+, 35% of the patients
classified as OCI patients also carried this genetic trait
(compared to 8% in the in the general population). An
elevated CRP was found in about 40% of the axSpA and
in only 7% of OCI patients. Overall, the results of these
studies shown that a distinction between axSpA and OCI
is difficult in daily practice.

Osteoarthritis of sacroiliac joints

It has long been known that degeneration of SIJ is com-
mon and causes low back pain.®' Degenerative changes
of SlJ are characteristic and bone sclerosis is the main
feature, with SIJ space narrowing in only about 1/4 of the
cases. Sclerosis is fairly limited to the anterior and middle
portion of the joints, that often manifests as sharp and
well demarcated and dense area, compared to the mod-
erately dense and fuzzy edged sclerosis in inflammatory
sacroiliitis.®?

In a retrospective analysis of 281 MRI examinations per-
formed for low back pain in 116 men and 165 women,

Figure 2. (A) Radiograph of the SIJ from a 25 yo female patient multipara with chronic lower backpain caused by OCI.
Moderate paraarticular multisclerosis in the SIGs emphasized on both iliac sides without definite evidence of erosions or
ankyloses. (B) MRI of the same patient. Oblique transversal STIR and T1-weighted images of the SIJ. Paraarticular bone
marrow oedema, shown as hyperintense signal on STIR (white arrows) and paraarticular multisclerosis of the SlJ bilateral,
sacrum and ilium side, without erosive changes, shown as hypointense signal on T1-weighted MR (white arrowheads).
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mean age 44+15 years,* sacroliliitis according to ASAS
criteria was found in 71 examinations (25%), whereas
degenerative changes were found in 11 patients (4%).
These changes were defined as joint space narrowing,
subchondral sclerosis, subchondral cysts, osteophytes
and minute subchondral fat deposition with or without
minor subchondral BMO. Patients with alternative diag-
noses were older than patients with sacroiliitis (62 vs.
47 years of age, respectively); however, this difference
was not statistically different. A similar study performed
by Jans et al. reported slightly lower percentage of SIJ
degenerative changes (3.6%).%4

Accessory sacroiliac joints

Accessory SlJs are an articulation between the medial
aspect of the posterior superior iliac spine and the sa-
crum just lateral to the second dorsal sacral foramen.
They may be congenital (diarthrodial joint) or more
commonly acquired (fibrocartilaginous joint) in origin.®®
The prevalence of accessory SlJs has been described
in 13-18% of the general population, found bilaterally in
50% of affected persons.®®

Young patients complain of chronic or recurrent low
back pain, which makes this SlJ- anatomical variation a
differential diagnosis of nr-axSpA.

Rafei et al. identified in their retrospective analysis of 157
MRI examinations of SlJ, the variation of accessory SIJ
in 17 patients. This variation was best depicted on the
axial images and was located at the level of the first or
second sacral foramen. Signal intensity changes of the
adjacent bone could be depicted in 11 patients, mostly
of structural type (sclerosis of fatty deposition), but 4
patients also demonstrated oedematous changes.®”

Sacral stress fractures

Sacral stress fractures may represent an underestimated
cause of prolonged low back and pelvic pain both in
athletically active young to middle-aged persons.%3
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Patients with undiagnosed sacral stress fractures are
usually referred to radiographs of the pelvis and lumbar
spine, which usually do not reveal the pathology. On
account of a combination of low back pain and normal
radiographs is the suspicion of nr-axSpA justified (Figure
3A). On MRI of the SIJ, BMO in the periphery of the sa-
crum, suggestive of a stress fracture, may be mistaken
for the periarticular BMO of sacrolliitis. In this case, the
fracture line should be looked for on both T1w as well as
T2w sequences within the BMO.“° (Figure 3B)

Infectious sacroiliitis

Infectious diseases also present an important differential
diagnosis of axSpA, since a delayed diagnosis can lead
to irreversible damages of the joint. Since mostly young
people are affected by pyogenic sacrailiitis,**2 by far its
most common symptom is the deep-seated back pain*®
infection of the SIJ may mimic especially nr-axSpA.
Staphylococcus aureus is the most frequent organism
recovered from synovial or blood specimens in patients
with infectious sacroiliitis, but streptococcus species,
Escherichia coli, and salmonella species have also been
reported.**

Especially important to mention is brucellosis, which is
endemic to the Mediterranean area and the Middle East.
Sacrailiitis from brucellosis has been reported in 0-72%
of the patients in different series.*6 SIJ involvement may
occur together with spondylitis, and it might be hard to
distinguish from other causes of sacroiliitis, like nr-axSpA
as no distinct radiological findings are present in the
first 2-3 weeks other than blurring, indistinctness of the
subchondral osseous line and narrowing or widening
of the interosseous space. MRI is the imaging modality
of choice demonstrating intra-articular fluid, BMO with
predominant periarticular involvement, especially during
the early phase of the brucellosis.*” (Figure 4).

Figure 3. (A) Radiograph of the pelvis from a patient with low back pain and structural SIJ findings indicating post-in-
flammatory changes (arrows) and suspicion of fracture (arrowhead). (B) MRI of the same patient with unilateral sacral
insufficiency fracture on the left SIJ. The oblique coronal T1-weighted image shows a typical hypointense fracture-line
(arrowhead), with surrounding bone marrow oedema, shown as hyperintense signal on STIR (white arrows)
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Figure 4. Radiograph and MRI of the SIJ of a 40 yo
male patient with low back pain and elevated CRP. The
radiograph shows no clear pathological findings. Oblique
coronal MRI images after Gadolinium (Gd) application,
showing hyperintense (inflammatory) signal periarticularly
locates (arrowheads) but also in the gluteal muscle area
(arrows), pointing towards a bacterial inflammation.

CONCLUSION

We describe here the most common and challenging
radiographic and clinical mimickers of nr-axSpA, based
on imaging findings. Various studies have highlighted
a relatively high prevalence of BMO on MRI of SlJs in
healthy volunteers, which could even be categorized as
having a false positive classification as defined by ASAS.
In the future it will be important to define clearly which
MRI finding is stress-induced, degenerative, infectious,
and/or non-specific versus specific for axSpA.
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