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Axial spondylarthritis (axSpA) is a generic term referring to a spectrum of chronic 
inflammatory rheumatic diseases involving the axial spine, and belonging to the family of 
spondyloarthritis (SpA) (1). Magnetic resonance imaging (MRI) plays a key role in the work-
up of axSpA. While late forms of axSpA can be easy to diagnose, early forms are difficult to 
detect using plain radiographs. The lack of imaging structural damage, which can sometimes 
take months to years to appear (2), contributes to a diagnostic delay of two to eleven years 
(3). Inflammation is however an early feature of axSpA, that can be detected on MRI. MRI 
has not only facilitated the diagnosis, it has also led to a significant reduction of the 
diagnostic delay (4). The Assessment of SpondyloArthritis International Society (ASAS) 
proposed classification criteria in 2009 including MRI features (Table 1) (5). AxSpA, as 
defined by ASAS, includes patients with structural damage in the sacroiliac joints (SIJ) 
assessable on plain radiographs (commonly referred as radiographic axSpA), but also 
patients without radiologic sacroiliitis, called non-radiographic axSpA (nr-axSpA) (Table 1) 
(1). Nr-axSpA often includes MRI abnormalities. Sacroiliitis on MRI was described in the 
initial ASAS criteria as “active (acute) inflammation of sacroiliac joints on MRI, highly 
suggestive of sacroiliitis associated with SpA” (5). In a more recent consensus, the 
ASAS/OMERACT MRI working group defined positive sacroiliac joint MRI as “either at least 
2 inflammatory lesions in form of bone marrow edema (BME) in one slice, or only one BME 
lesion in at least 2 consecutive slices” (6–8). However, the specificity of the ASAS definition 
of positive MRI is a matter of debate (4). Inflammation on SIJ MRI can also be found in 
patients without axSpA, leading to a false “positive MRI” according to the ASAS definition (4). 
In the present paper, we will review the frequency of these false positive MRI findings, and 
discuss the factors that may explain inflammation in the absence of axSpA. 

Initial preliminary data from 2018 onwards indicate that sacroiliitis could be seen in 
healthy subjects (Table 2). In 2018, de Winter et al. compared SIJ MRI of healthy subjects to 
those of patients with axSpA and patients with chronic back pain (9). Of the 47 healthy 
volunteers, 11 (23.4%) had a positive SIJ MRI versus 43/47 (91.5%) axSpA patients. Later, 
other small studies showed the presence of BME and fatty lesions in patients without axSpA, 
particularly in women with postpartum buttock/pelvic pain (3–39%, table 2) (10), and subjects 
aged over 30 (17%) (11). These studies raised concerns about the lack of specificity of MRI 
in the diagnosis of axSpA, but were considered exploratory, and the results had little impact 
on clinal practice. Recently, Baraliakos et al. investigated the frequency of BME and fatty 
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lesions in a large general population-based study (12). In all, 793 volunteers aged less than 
45 years were evaluated, of whom a surprisingly high number, 136 (17.2%) had SIJ BME 
(12). The investigators also found abnormalities on the spine, with a relatively high frequency 
of inflammatory (27%) and fatty spinal MRI lesion (81%) suggestive of axSpA (12). Could this 
high rate be explained by poor interpretation? MRI sequences performed for the SIJ (i.e.,  
Short-TI Inversion Recovery (STIR) sequence without T1-weighted sequences) were not 
those ideally recommended by ASAS (8). It is important to note that the site of the 
elementary lesion was not taken into account, although it has been shown that fat lesions 
and/or erosions located centrally or posteriorly in the SIJ are particularly significant and 
should be investigated further (13). However, 2 trained readers evaluated the MR images 
independently to assess BME. There was good agreement in the evaluation of the images 
between the readers, made up of a team of rheumatologists and radiologists, guided by an 
experienced reader (12). This study indicates that MRI both on SIJ and the spine, may 
overate inflammation. It is possible the some patients, taken from the general population, had 
axSpA or low back pain (12). This study was cross-sectional without follow-up, making it 
impossible to assess later diagnoses. Overall, the large size of the study allowed to 
confidently confirm the presence of sacroiliitis in healthy subjects. 

What are the factors involved in SIJ inflammation in healthy subjects (Figure 1)? First 
of all, age seems to have an impact. Renson et al. showed elegantly that sacroiliitis was 
more frequently detected in older age categories, going from 2.8% in the 20-29 category, to 
17.9% in the 40-49 age group (11). It is possible that either mechanical stress or 
osteoarthritis may contribute to those findings. Moreover, physical activity is also a parameter 
leading to SIJ inflammation (Table 2). Of 22 elite ice hockey players and 20 recreational 
runners before and after running, 41% and 30-35% respectively fulfilled the ASAS definition 
of active sacroiliitis, with the posterior lower ilium being the most affected SI joint region, 
while no erosion was found (14). Similarly, intense standardized physical training increased 
the rate of positive SIJ MRI in military recruits after 6 weeks of intense standardized physical 
training (36% positive SIJ MRI after 6 weeks versus 23% at baseline) (15). However, SIJ 
erosions on MRI were present at the same rate both at baseline and after the 6 weeks of 
training (27%). These results indicate that it may be useful to ask patients to rest for a few 
days before undergoing MRI. However, the duration of cessation of efforts has not been 
explored. Another state with SIJ inflammation is postpartum. As could perhaps be expected, 
in 35 women within the first 10 days after giving birth, 27 (77%) had sacroiliac BME, and 60% 
fulfilled the ASAS definition of a positive MRI (16). After 6 months, 46% of the women still 
had BME, and 15% had a positive MRI. More surprisingly, after 12 months, 12% of the 
subjects still had a positive MRI (16). These findings were confirmed in similar studies (17, 
18). It appears that postpartum has long standing effects. 

False positive MRIs in daily practice could lead to overdiagnosis of axSpA, and 
potentially overtreatment (19, 20). We propose some elements to avoid overdiagnosis. It is 
important to perform the proper MRI sequences to analyze the SIJ in accordance with the 
ASAS/OMERACT recommendations, which are the T1-weighted and the STIR sequences 
(8). Moreover, the development of expertise in reading SIJ MRI is fundamental. The aim is to 
learn how to distinguish inflammatory lesions that may signal axSpA, from inflammatory 
lesions caused by other conditions, and to improve interobserver agreement (21). The 
interpretation should take into account the location and the extent of the SIJ lesions, the 
existence of erosion or fatty metaplasia, and anterior involvement of the lumbar spine (22). 
Of note, the interpretation of MRI should take into account both inflammatory and structural 
lesions, since taken separately, none of them have perfect specificity. More attention could 
be paid to structural damage, since the development of new sequences like the volumetric 
interpolated breath-hold examination (VIBE) have improved the detection of erosions in the 
SIJ compared with a standard T1-weighted sequence (23). It is possible that the current 
definition of SIJ MRI abnormalities used for the classification of axSpA is too wide and should 
be reconsidered. On a global level, clinical findings remain key elements in the investigation 
of SpA, particularly extra-articular manifestations such as uveitis, dactylitis, psoriasis, or 
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signs of inflammatory bowel disease (4). In the absence of such clinical symptoms, caution is 
needed when interpreting a “positive MRI”. 

In conclusion, inflammatory SIJ MRI lesions suggestive of axSpA can be present in 
healthy subjects. SIJ MRI should be interpreted with caution and clinical expertise must 
remain at the forefront of the diagnosis of axSpA. 
 
 
 
 

Table 1. Role of imaging in the ASAS classification criteria for axSpA (derived from 5) 

Entry criterion: patients with ≥3 months back pain and age at onset <45 years 

Arm 1 : Radiographic 
axSpA 

Arm 2 : Non-radiographic axSpA SpA features 

Sacroiliitis on plain 
radiograph according to the 
modified New York criteria 
+ ≥ 1 feature of SpA 
 
 

Sacroiliitis on MRI according to the 
ASAS consensus definition 
+ ≥ 1 feature of SpA 
 
OR 
 
HLA-B27  
+ ≥ 2 other features of SpA 

• Inflammatory back pain   
• Arthritis 
• Enthesitis (heel) 
• Uveitis 
• Dactylitis 
• Psoriasis 
• Crohn’s/colitis 
• Good response to 
NSAIDs 
• Family history for SpA 
• HLA-B27 
• Elevated CRP 

axSpA: axial spondyloarthritis ; ASAS: Assessment of SpondyloArthritis International Society. 
CRP: C-reactive protein. NSAIDs: non-steroidal anti-inflammatory drugs. SpA : 
spondyloarthritis.  
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Table 2. Frequency of positive sacroiliac MRI findings outside of axSpA (9-12, 14-18, 24). 

Study population Ref n Gender Age, years % positive 
MRI 

Healthy subjects  
(11) 
(11) 
(11) 
(12) 
(10) 
(9) 

 
36 
31 
28 
793 
29 
47 

 
M + F 
M + F 
M + F 
M + F 
M 
M + F 

 
20-29 
30-39 
40-49 
37.3 ± 6.3 
30.9 ± 6.4 
30.9 ± 6.5 

 
3% 
16% 
18% 
17% 
0% 
23% 

Physical activity / athletes 
Long-distance runners 
Runners 
Military recruits after 6 weeks of training 
Ice hockey players 
Recreational runners 

 
(10) 
(9) 
(15) 
(14) 
(14) 

 
23 
24 
11 
22 
20 

 
M + F 
M + F 
M 
M 
M + F 

 
32.7 ± 6.2 
34.3 ± 7.7 
25 ± 0.8 
25.9 ± 4.6 
27.2 ± 5.4 

 
4% 
13% 
36% 
41% 
30-35% 

Postpartum  
Within 10 days of delivery 
Early postpartum period 
Given birth within 12 months 
Given birth more than 24 months 
Without buttock and/or pelvic pain 
With buttock and/or pelvic pain 
With back pain 

 
(16) 
(17) 
(18) 
(18) 
(10) 
(10) 
(9) 

 
35 
30 
60 
144 
14 
46 
7 

 
F 
F 
F 
F 
F 
F 
F 

 
29.7 ±2.62 
34.0 
31.2 ±4.5 
38.3 ±6.2 
33.1 ± 4.1 
32.6 ± 3.3 
30.1 ± 7.2 

 
77% 
63% 
33% 
21% 
21% 
41% 
57% 

Low back pain 
Lumbar disc herniation 
Chronic back pain 
Low back pain 

 
(10) 
(9) 
(24) 

 
25 
47 
1037 

 
M + F 
M + F 
M + F 

 
35.2 ± 5.7 
30.7 ± 6.5 
33 (27–37) 

 
8% 
6% 
21% 

axSpA: axial spondyloarthritis ; F: female ; M: male ; n: number of subjects ; MRI: magnetic 
resonance imaging ; % positive MRI: percentage of the patients with positive MRI according 
to the ASAS definition. 
The frequency of positive MRI in patients with axSpA ranged 56-92% in studies (9,10). 
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Figures 
 
 

 
 
Figure 1. Factors of positive sacroiliac MRI findings outside of axSpA (9-12, 14-18, 24). 
The size of the diamonds reflects the number of patients. % IRM +: percentage of the 
patients with positive MRI according to the ASAS definition. 
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