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Abstract 

Objectives: To evaluate if different types of magnetic resonance imaging (MRI) 

sacroiliac joint (SIJ) lesions can differentiate axial spondyloarthritis (axSpA) from conditions 

with buttock/pelvic pain of other reasons, including post-partum women and healthy persons. 

Methods: This prospective cross-sectional study included 204 participants: 

axSpA(n=41), lumbar disc herniation(n=25), women with(n=46) and without(n=14) 

postpartum (birth within last 16 months) buttock/pelvic pain, cleaning assistants(n=26), long-

distance runners(n=23) and healthy men(n=29) without pain. Participants underwent clinical 

examination and MRI, which were evaluated blindly (two readers) according to the 

Spondyloarthritis Research Consortium of Canada (SPARCC) SIJ inflammation and 

structural scores. Score “cut-offs” were defined as scores above a certain threshold. Primary 

analyses were based on reader agreement on presence of pathology (“concordant reads”). 

Sensitivity, specificity, positive/ negative predictive value were calculated. 

Results: MRI SIJ ankylosis and backfill were only seen in axSpA 

patients(32%/37%), while bone marrow edema(BME 3-39%) and fat lesions(4-14%) in all 

non-axSpA groups. Erosion was only present in axSpA(score cut-off>1:61%/score cut-off>4: 

34%) and women with postpartum pain(9%/2%). SPARCC BME ≥5 was only present in 

axSpA(56%) and women with postpartum pain(24%), while fat lesions were  present at high 

cut-off levels, albeit rarely, in nearly all groups. In 38 women from control groups, who had 

given birth (mean 9.7 years ago), 2(5%) had BME, none erosion or fat lesions, and none 

BME ≥4.  
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Conclusions: BME and fat lesions were most pronounced in axSpA, but also 

occurred in other groups, particularly women with postpartum pain. Erosion above a certain 

threshold, backfill and ankylosis were highly specific for axSpA. 

 

Introduction 

 

Axial spondyloarthritis (axSpA) is a common chronic inflammatory rheumatic 

disease, which starts in early adulthood and is associated with severe pain and disability(1, 2). 

The introduction of efficient therapy with biological Disease Modifying Anti-rheumatic 

Drugs (bDMARDs), has substantially improved treatment options(3, 4) increasing the 

demand for identifying patients with axSpA earlier in the disease course.  

Bone marrow edema (BME) detected by magnetic resonance imaging (MRI) of 

the  sacroiliac joints (SIJs) plays a central role in the Assessment of SpondyloArthritis 

International Society (ASAS) classification criteria for axSpA(5-7). However, several studies 

have shown that MRI BME in the SIJs fulfilling the ASAS definition of a positive MRI is 

frequently seen in other conditions such as patients with non-specific back pain(8, 9) and 

postpartum women(10), and in healthy subjects such as athletes(10, 11) and military 

recruits(12). Since BME detected by MRI is not a unique feature of axSpA, and because 

structural SIJ MRI lesions such as SIJ erosion, fat lesions, backfill, sclerosis and ankylosis 

are also important characteristics of axSpA, but not included in the ASAS MRI definition; 

these lesions may contribute to differentiating patients with axSpA from patients with 

buttock/low back pain of other reasons.  

The aim of this prospective study was to investigate the utility of MRI-detected 

inflammatory and structural lesions in the SIJ in order to differentiate patients with axSpA 

from other diagnostic entities. Thus, corresponding data were obtained in women with and 
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without postpartum buttock/pelvic pain, patients with symptomatic disc herniation, and 

furthermore hospital cleaning staff and long-distance runners which were anticipated to have 

mechanical strain on the SIJs, and, finally, healthy men. 

 

Methods 

 

Subjects. This study (the MASH study) is a prospective cross-sectional study, conducted at 

Rigshospitalet, Glostrup from 2013 to 2016. The study included patients with axSpA and 

lumbar disc herniation, women with postpartum buttock/pelvic pain, that either started during 

pregnancy or during/after giving birth and still was present 4-16 months thereafter. 

Furthermore, we included a control group of subjects without pain that comprised women 

without postpartum buttock/pelvic pain 4-16 months after giving birth, persons with hard 

physical work, defined as hospital cleaning staff, long-distance runners and, finally, a group 

of healthy men. Inclusion and exclusion criteria and details of recruitment are provided in 

Table 1.  

The study was approved by the local ethical committee, approval number H-17034960, and 

conducted according to the Declaration of Helsinki V and the Danish legislation. All 

participants gave written informed consent before study inclusion. 

 

Demographics, clinical and biochemical data. Demographic and clinical data were obtained 

for all participants and a physician collected information about prior/current diseases. All 

participants were assessed for meeting the ASAS classification criteria for axSpA to ensure 

that only patients in the axSpA group fulfilled the criteria. The clinical examination 

comprised 44-joint count, the Spondyloarthritis Research Consortium of Canada (SPARCC) 

entheses score, the Bath Ankylosing Spondylitis Metrology Index (BASMI), examination for 
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dactylitis and assessment of skin and nails for psoriasis. Clinical examination, blood samples 

(assessed for serum C-reactive protein (CRP) and HLA-B27) and MRI were performed 

within 14 days.  

 

MRI methodology. MRI of the SIJs was performed at Rigshospitalet, Glostrup on a 1.5 T 

MRI Siemens Avanto scanner, version syngo MR B17 with Numaris/4 software. The 

acquired images included a semi-coronal short tau inversion recovery (STIR) sequence with 

repetition time (TR) 4000 ms, inversion time (TI) 160 ms, echo time (TE) 37 ms, slice 

thickness 4 mm, gap 0.4 mm, field of view (FOV) 26x26 cm and matrix size 205x256, and a 

semi-coronal T1-weighted sequence with TR 660 ms, TE 11 ms, slice thickness 4 mm, gap 

0.3 mm, FOV 23x23 cm and matrix size 320x256.  

The MRIs were anonymized and evaluated by 2 independent experienced readers (a 

radiologist and a rheumatologist with extensive MRI reading experience), who were blinded 

to clinical, biochemical and other imaging data. A global evaluation of both SIJ MRI 

sequences were initially performed separately by the readers who determined if the ASAS 

criteria of a positive MRI were fulfilled. MRIs were then assessed for inflammatory lesions 

according to the SPARCC SIJ Inflammation Index, without additional scores for depth and 

intensity(13). Structural lesions were evaluated according to the SPARCC Sacroiliac 

Structural Scores (SSS)(14), which are based on the definitions used in the MORPHO 

study(8, 15). Since the SPARCC scores are based on a score of one per MRI sacroiliac 

quadrant for inflammation, erosion and fat lesion and one per MRI sacroiliac joint half 

(upper/lower) for backfill and ankylosis per image slice, the SPARCC score corresponds to 

the number of quadrants or joint halves, respectively, per patient positive for the lesion 

assessed. Score “cut-off” was defined as total scores above a certain threshold, e.g. SPARCC 
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BME ≥2, etc. Thus, we assessed the individual lesions based on prespecified definitions (8, 

13-15), in a standardized fashion, assessing T1W and STIR images simultaneously. 

 

Statistical analysis. Descriptive statistics were applied for analysis of demographics, clinical, 

biochemical and MRI data. Statistical analyses were performed on subject level, using non-

parametric tests. The Mann-Whitney test was used to analyze differences between axSpA 

patients and other groups of participants and a p value ≤ 0.05 was considered significant. The 

inter-reader agreement on assessment of MRI lesions was assessed using intraclass 

correlation coefficient (ICC) based on a two-way random effects single measure model, and 

presented as absolute agreement. Values from 0.0-0.2 were considered poor agreement, 0.21-

0.40 fair agreement, 0.41-0.60 moderate agreement, 0.61-0.80 good agreement and 0.81-1.00 

very good agreement(16). The diagnostic utility of MRI lesions for axSpA was determined by 

calculating sensitivity, specificity and positive and negative predictive values. The primary 

analysis was based on reader agreement on presence of pathology (“concordant reads”). 

Prior to the study, the appropriate sample size was estimated. Inflammatory and erosive 

lesions in the SIJs were estimated to be present in 70-90% and 60-80% of axSpA patients, 

respectively, and in 25% and 7-30% of healthy subjects, respectively(8). The proportion of 

patients with axSpA was planned to be approximately 20%. By applying a nomogram of 

power calculation in diagnostic studies(17), it was estimated that a sample size of 200 

participants would be sufficient to reveal differences between axSpA patients and other 

groups. 

All statistical analyses were performed in SPSS version 22.0. 
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Results 

Participants. A total of 235 potential participants were screened for the study, and of these 

204 completed the study. Thirty-one patients were not included due to unwillingness to 

participate (n=18), claustrophobia hindering MRI (n=8) and not fulfilling inclusion criteria 

(n=5). The 204 participants that completed the study comprised patients with axSpA (n=41) 

and lumbar disc herniation (n=25), women with (n=46) and without (n=14) postpartum pain, 

cleaning staff (n=26), long-distance runners (n=23) and healthy men (n=29).  

 

Demographics, clinical and biochemical characteristics. Table 2 provides demographics, 

clinical and biochemical characteristics of the participants stratified according to participant 

group. The participants overall comprised 41.2% males, had a mean age of 33.2 (range 19-

45) years, and 22% were HLA-B27 positive.  

MRI SPARCC SIJ scores and reliability. Table 3 shows the SPARCC MRI scores for the 

different groups of participants as the mean scores for the two readers, and the reproducibility 

(interclass correlation coefficient (ICC)) for the individual lesion types. Although present in 

all groups, the mean scores for SPARCC SIJ inflammation, fat lesions and erosion in the 

axSpA group were statistically significantly higher (10.8, 12 and 5.2, respectively) than the 

other groups, followed by women with postpartum pain (3.9, 0.5 and 0.5, respectively) and 

women without postpartum pain (1.3, 0.7, 0.04, respectively). Ankylosis and backfill were 

only seen in the axSpA group. The ICC was very good for inflammation, fat lesions and 

ankylosis while good for erosion and backfill. The reader agreement on MRI assessments 

according to ASAS MRI definitions is shown in Table 2. 
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MRI cut-off levels. Table 4 provides the proportion of participants in each group with 

concordant SPARCC scores above different cut-off levels (i.e. both readers agree on a score 

≥1 etc.). Inflammation (BME) was present in all groups at cut-off levels ≥1, but BME at a 

cut-off level of ≥5 was only seen in axSpA patients (56%) and in women with postpartum 

pain (24%). Inflammation was still present in both these groups at BME cut-off level ≥10 

(42% vs. 13%). Fat lesions was present even at cut-off level of ≥4 in all groups except in 

cleaning staff. Fat at all cut-off levels was more frequent in axSpA patients than in other 

groups. Erosion was present in the axSpA group and in women with postpartum pain at high 

frequencies, but with high cut-off levels (≥4), erosion was much more frequent in axSpA 

patients than women with postpartum pain (34% vs. 2%). None in the other groups had 

erosions. Backfill and ankylosis were only present in the axSpA group. 

 

MRI findings in postpartum women with disc herniation, cleaning staff, and long distance 

runners. Post-hoc we defined a subgroup of 38 women from the disc herniation, cleaning 

staff and long distance runners groups who had previously given birth. The mean time since 

last delivery was 9.7 years (range 1.7-22.3). Patient characteristics are presented in Table 2. 

Of these 38 women, 10 (26.3%) had their last delivery <5 years ago, 10 (26.3%) 5-10 years 

ago and 18 (47.4%) >10 years ago. The concordant reads (Table 4) showed that 2 (5%) had 

BME (1 cleaning assistant and 1 with disc herniation), and none had fat lesions, erosion, 

backfill or ankylosis. None had BME at cut-off level ≥4.  

 

Diagnostic utility of SIJ MRI lesion in axSpA. Table 5 and Supplementary Table 1 shows 

sensitivity, specificity, positive predictive values (PPV) and negative predictive values (NPV) 

of different MRI lesions at different cut-off levels for the axSpA diagnosis when compared to 

the other groups of participants. Overall, we found consistently higher specificities and PPVs 
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for fat lesions and erosion compared to BME, except when comparing axSpA to healthy men, 

and as the cut-off levels increased, so did the specificities and PPVs for all 3 lesion types. On 

the other hand, the sensitivity and NPV for BME were consistently higher than for erosion, 

but lower than for fat lesions, and as the cut-off levels increased, both sensitivity and NPV 

decreased for all 3 lesions. The lowest specificity/PPV for BME (0.61/0.61) and for erosion 

(0.91/0.86) were found at cut-off level ≥1 when comparing axSpA to women with postpartum 

pain, whereas for fat lesions, the lowest specificity (0.86) and PPV (0.82) were found at cut-

off level ≥1 when comparing axSpA to healthy subjects and women without postpartum pain, 

respectively. Backfill and ankylosis were highly specific for axSpA.  

 

Discussion 

 

In this prospective study of 204 participants we investigated MRI SIJ findings that would 

allow differentiation of patients with axSpA from other entities with and without buttock/low 

back pain, including postpartum women. To our knowledge a prospective study of this size, 

and including women with and without postpartum pain, has not previously been performed. 

The study demonstrated that 1) BME and fat lesions were present in all 7 groups, however 

with significantly higher prevalence and severity in the axSpA group followed by postpartum 

women especially women with postpartum pain; 2) bone erosion was present in the axSpA 

group and women with postpartum pain, however with significantly higher prevalence and 

severity in the axSpA group; 3) backfill and ankylosis were only present in the axSpA group; 

4) patients with disc herniation, cleaning staff, long distance runners and healthy males had 

relatively few findings, and if any, almost exclusively BME and fat lesions; 5) at higher cut-

off levels for BME and fat lesions only axSpA patients and postpartum women, and for 

erosion almost exclusively axSpA patients, met the requirements. These findings indicate that 
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while fat lesions and low levels of BME and erosion are common also in other conditions 

than axSpA, intermediate to high levels of BME and particularly of erosion appear to offer a 

high level of specificity for the diagnosis of axSpA.   

The main challenge seems to be the discrimination of axSpA from postpartum 

women, since BME, erosion and fat lesions were frequent in these women, even at high cut-

off levels, especially in women with postpartum pain. It should be emphasized that all the 

women in the “postpartum group” had given birth within the last 16 months. It is plausible, 

that MRI examinations more distant from the childbirth could have changed the results to less 

MRI findings. This is supported by the fact that only few of the mothers in the other patient 

groups showed BME (5%) or particularly erosion (0%). These women had had their last 

pregnancy 1.7-22.3 (mean 9.7) years ago. Sacroiliitis according to the ASAS definition of a 

positive MRI was seen in 56.1% of SpA patients, which corresponds to other studies of 

patients with inflammatory back pain (41.9% to 80.0%(8, 18)) and ankylosing spondylitis 

(52.2% to 85.3%(8, 18)). Furthermore, sacroiliitis was more frequent in women with post-

partum buttock/pelvic pain (41.3%) than in women without postpartum pain (21.4%), which 

is in agreement with Arnbak et al(9). (32.9% of women with vs. 21.5% of women without 

pregnancy-related back pain) and de Winter et al(10). (4 (57.1%) of 7 women with post-

partum pain). Finally, the ASAS definition was fulfilled in 8.0% of patients with disc 

herniation, and in 0% to 4.3% of healthy subjects, which are slightly lower compared to 

cohorts of patients with chronic back pain (6.4% to 23.9(8-10)), healthy subjects (6.8% to 

23.4%(8, 10)), recreational runners (12.5% to 35%(10, 11)), ice hockey players (41%(11)) 

and military recruits (22.7%(12)). These results also shows that BME lacks specificity and 

encourages further assessment of the diagnostic value of alternative approaches, such as the 

location of lesion in the sacroiliac joints(11) or the combination of BME with certain 

structural lesions. 
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In the MORPHO study a comparison of patients with axSpA to patients with 

non-specific back pain and healthy subjects showed that MRI structural lesions in the 

sacroiliac joints such as fat lesions and erosion were frequently occurring in axSpA(15, 19), 

and that erosion was relatively specific to axSpA, and incorporating erosion in the ASAS 

MRI definitions would enhance sensitivity from 67% to 81% while maintaining specificity at 

88%(8). De Hooge et al.(20) investigated the optimal cut-offs of MRI structural lesions in the 

sacroiliac joints to ensure high specificity. They found that a cut-off of ≥3 fatty lesions and 

≥3 erosions, respectively, provided ≤5% false positives in the SPACE (SPondyloArthritis 

Caught Early) cohort. In the current study, a cut-off of MRI structural lesions in the sacroiliac 

joints corresponding to ≤5% false positives, would for patients with axSpA vs. women with 

postpartum pain be similar to the cut-offs of de Hooge et al. (≥3 fatty lesions or ≥3 erosions). 

Compared with all the other groups, a cut-off for erosion ≥1 would be sufficient, whereas a 

cut-off for fat lesions would be between ≥1 (the compiled group of women with disc 

herniation, cleaning staff and runners with ≥1 childbirth) and ≥10 (women without post-

partum pain), dependent on group.  

 

A recent retrospective, cross-sectional study of pelvic MRI in a large non-

rheumatological population, found that while fat lesions was common and increased with age 

(50.6% age <45 years vs. 94.4% ≥75 years), erosions were uncommon (0.6% <45 years and 

2.6% in the entire study population) and had no age-dependent increase(21). In our study, we 

found fat lesions in all participant groups, although to a much lower extent. The difference 

may be explained by different definitions for physiological and post-inflammatory fat lesions 

(e.g. distinct border, signal homogeneity across lesion and location adjacent to joint 

cavity)(19). In contrast, erosions were only present in axSpA patients and women with 
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postpartum pain when based on concordant reads. Furthermore, at higher cut-off levels for 

erosion, erosion was highly specific for axSpA, potentially providing a useful tool for 

differentiating axSpA from the other groups.  

In our study, backfill (fat infiltration in the joint space) was only found in 

axSpA patients (37%, concordant reads). Other studies have shown a prevalence of backfill 

of 78.8% of AS patients, 11.1% of axSpA patients, 1.8% of the non-axSpA group (consisting 

of patients with disc herniation, osteoarthritis, abscess, tumor, tuberculosis and spine 

deformity) and none of the healthy controls(22). This correlates well with the findings of 

Weber et al. who observed backfill in 53.3-73.3% of AS patients and 6.7% of healthy 

subjects(23), and with our results.  

The strengths of the present study include the prospective design, the high 

number of participants, including women with postpartum pain, strict inclusion and exclusion 

criteria and the blinded reads by 2 independent, experienced observers. The limitations 

include the lack of follow-up of non-axSpA patients with MRI findings, to investigate the 

reversibility/course of the changes, and that the group of postpartum women only included 

women within 1 year after delivery. Consequently, the course of the findings or the long-term 

persistence of the observed findings could not be determined. However, as a part of a sub-

analysis we pooled women who had previously given birth in the groups of disc herniation, 

cleaning staff and long distance runners. Our results suggest that MRI findings related to 

normal pregnancies decrease markedly over the years. Further studies are needed to clarify 

the presence and evolution of the inflammatory and structural findings in women with 

postpartum buttock/pelvic pain, including sclerosis, which is not included in the SPARCC 

SSS scoring system(14). 
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In conclusion, we have found that erosion above a certain threshold and backfill 

and ankylosis were highly specific for axSpA, whereas fat lesions and low-level erosion and 

BME on SIJ MRI were not exclusively present in patients with axSpA. These findings were 

also seen in the other participant groups, in particular women with postpartum buttock/pelvic 

pain, indicating the limitations of such lesions in separating axSpA from the other participant 

groups. This study adds important information on the utility of different MRI approaches to 

diagnosing patients with axSpA. 

 

Acknowledgement and affiliations 

The authors acknowledge the contribution of Pernille Hededal, MD, and the assistance of 

study participants, radiographers, study nurses and laboratory staff at Rigshosptalet Glostrup, 

who participated in the study.  

 

Data availability 

Data is still under analysis and publication and cannot currently be shared.  

 

  



This article is protected by copyright. All rights reserved. 
 

References 

1. Sieper J, Poddubnyy D. Axial spondyloarthritis. Lancet (London, England). 
2017;390(10089):73-84. 
2. Taurog JD, Chhabra A, Colbert RA. Ankylosing Spondylitis and Axial Spondyloarthritis. 
N Engl J Med. 2016;374(26):2563-74. 
3. Dubash S, McGonagle D, Marzo-Ortega H. New advances in the understanding and 
treatment of axial spondyloarthritis: from chance to choice. Therapeutic advances in chronic disease. 
2018;9(3):77-87. 
4. Pedersen SJ, Maksymowych WP. Beyond the TNF-α Inhibitors: New and Emerging 
Targeted Therapies for Patients with Axial Spondyloarthritis and their Relation to Pathophysiology. 
Drugs. 2018;78(14):1397-418. 
5. Rudwaleit M, van der Heijde D, Landewe R, Listing J, Akkoc N, Brandt J, et al. The 
development of Assessment of SpondyloArthritis international Society classification criteria for axial 
spondyloarthritis (part II): validation and final selection. Ann Rheum Dis. 2009;68(6):777-83. 
6. Lambert RGW, Bakker PAC, van der Heijde D, Weber U, Rudwaleit M, Hermann K-GA, 
et al. Defining active sacroiliitis on MRI for classification of axial spondyloarthritis: update by the 
ASAS MRI working group. Annals of the Rheumatic Diseases. 2016;75(11):1958-63. 
7. Rudwaleit M, Jurik AG, Hermann KG, Landewe R, van der Heijde D, Baraliakos X, et al. 
Defining active sacroiliitis on magnetic resonance imaging (MRI) for classification of axial 
spondyloarthritis: a consensual approach by the ASAS/OMERACT MRI group. Ann Rheum Dis. 
2009;68(10):1520-7. 
8. Weber U, Lambert RG, Ostergaard M, Hodler J, Pedersen SJ, Maksymowych WP. The 
diagnostic utility of magnetic resonance imaging in spondylarthritis: an international multicenter 
evaluation of one hundred eighty-seven subjects. Arthritis Rheum. 2010;62(10):3048-58. 
9. Arnbak B, Jensen TS, Egund N, Zejden A, Horslev-Petersen K, Manniche C, et al. 
Prevalence of degenerative and spondyloarthritis-related magnetic resonance imaging findings in 
the spine and sacroiliac joints in patients with persistent low back pain. Eur Radiol. 2016;26(4):1191-
203. 
10. de Winter J, de Hooge M, van de Sande M, de Jong H, van Hoeven L, de Koning A, et 
al. An ASAS-Positive MRI of the Sacroiliac Joints can also Occur in Healthy Individuals, Runners and 
Women with Postpartum Back Pain. Arthritis Rheumatol. 2018. 
11. Weber U, Jurik AG, Zejden A, Larsen E, Jorgensen SH, Rufibach K, et al. Frequency and 
Anatomic Distribution of Magnetic Resonance Imaging Features in the Sacroiliac Joints of Young 
Athletes: Exploring "Background Noise" Toward a Data-Driven Definition of Sacroiliitis in Early 
Spondyloarthritis. Arthritis Rheumatol. 2018;70(5):736-45. 
12. Varkas G, de Hooge M, Renson T, De Mits S, Carron P, Jacques P, et al. Effect of 
mechanical stress on magnetic resonance imaging of the sacroiliac joints: assessment of military 
recruits by magnetic resonance imaging study. Rheumatology (Oxford). 2018;57(3):508-13. 
13. Maksymowych WP, Inman RD, Salonen D, Dhillon SS, Williams M, Stone M, et al. 
Spondyloarthritis research Consortium of Canada magnetic resonance imaging index for assessment 
of sacroiliac joint inflammation in ankylosing spondylitis. Arthritis Rheum. 2005;53(5):703-9. 
14. Maksymowych WP, Wichuk S, Chiowchanwisawakit P, Lambert RG, Pedersen SJ. 
Development and Preliminary Validation of the Spondyloarthritis Research Consortium of Canada 
Magnetic Resonance Imaging Sacroiliac Joint Structural Score. The Journal of Rheumatology. 
2015;42(1):79-86. 
15. Weber U, Lambert RG, Pedersen SJ, Hodler J, Ostergaard M, Maksymowych WP. 
Assessment of structural lesions in sacroiliac joints enhances diagnostic utility of magnetic resonance 
imaging in early spondylarthritis. Arthritis Care Res (Hoboken). 2010;62(12):1763-71. 
16. Hallgren KA. Computing Inter-Rater Reliability for Observational Data: An Overview 
and Tutorial. Tutorials in quantitative methods for psychology. 2012;8(1):23-34. 



This article is protected by copyright. All rights reserved. 
 

17. Carley S, Dosman S, Jones SR, Harrison M. Simple nomograms to calculate sample size 
in diagnostic studies. Emergency Medicine Journal. 2005;22(3):180-1. 
18. Weber U, Ostergaard M, Lambert RG, Pedersen SJ, Chan SM, Zubler V, et al. Candidate 
lesion-based criteria for defining a positive sacroiliac joint MRI in two cohorts of patients with axial 
spondyloarthritis. Ann Rheum Dis. 2015;74(11):1976-82. 
19. Weber U, Pedersen SJ, Zubler V, Rufibach K, Chan SM, Lambert RG, et al. Fat 
infiltration on magnetic resonance imaging of the sacroiliac joints has limited diagnostic utility in 
nonradiographic axial spondyloarthritis. J Rheumatol. 2014;41(1):75-83. 
20. de Hooge M, van den Berg R, Navarro-Compan V, Reijnierse M, van Gaalen F, Fagerli 
K, et al. Patients with chronic back pain of short duration from the SPACE cohort: which MRI 
structural lesions in the sacroiliac joints and inflammatory and structural lesions in the spine are 
most specific for axial spondyloarthritis? Ann Rheum Dis. 2016;75(7):1308-14. 
21. Ziegeler K, Eshkal H, Schorr C, Sieper J, Diekhoff T, Makowski MR, et al. Age- and Sex-
dependent Frequency of Fat Metaplasia and Other Structural Changes of the Sacroiliac Joints in 
Patients without Axial Spondyloarthritis: A Retrospective, Cross-sectional MRI Study. The Journal of 
Rheumatology. 2018;45(7):915-21. 
22. Hu Z, Wang X, Qi J, Kong Q, Zhao M, Gu J. Backfill is a specific sign of axial 
spondyloarthritis seen on MRI. Joint Bone Spine. 2016;83(2):179-83. 
23. Weber U, Pedersen SJ, Ostergaard M, Rufibach K, Lambert RG, Maksymowych WP. 
Can erosions on MRI of the sacroiliac joints be reliably detected in patients with ankylosing 
spondylitis? - A cross-sectional study. Arthritis Res Ther. 2012;14(3):R124. 
24. Sieper J, van der Heijde D, Landewe R, Brandt J, Burgos-Vagas R, Collantes-Estevez E, 
et al. New criteria for inflammatory back pain in patients with chronic back pain: a real patient 
exercise by experts from the Assessment of SpondyloArthritis international Society (ASAS). Annals of 
the Rheumatic Diseases. 2009;68(6):784-8. 

 



This article is protected by copyright. All rights reserved. 

Figure 1. MRI of the SIJs  

A-B: Woman (36 years old) with pain 4 months after pregnancy. Small erosions at the right 

lower ilium and sacrum and the left lower ilium on the T1-weighted image (A), and BME in 

both ilium and sacrum bilaterally on the STIR image (B). 

C-D: Woman (34 years old) without pain 6 months after pregnancy. Small areas of BME in 

the right sacrum and the left ilium (D). The apparent lesion in the right sacrum on the T1-

weighted image (C) is not an erosion, but a vessel (also seen on the STIR sequence); i.e. no 

SpA-associated structural lesion is present. 

E-F: Patient with disc herniation (female, 26 years old). BME in the right lower sacrum and a 

subtle BME at the right lower ilium (E). No structural lesion is seen in the T1-weighted 

image (G). 

G-H: Healthy cleaning assistant (female, 43 years old) without pain. The STIR sequence (H) 

shows BME in the left ilium and smaller and less intense BME in the right lower ilium and 

sacrum (F). The T1-weighted sequence (E) is normal.  

Abbreviations: BME, bone marrow edema; R, right; L, left; SIJ, sacroiliac joint; SpA, 

spondyloarthritis; STIR, Short Tau Inversion Recovery.



Table 1. Inclusion criteria and exclusion criteria and recruitment strategy

Recruitment Inclusion criteria Exclusion criteria

Patient with axSpA Outpatient clinic, Center for 

Rheumatology and Spine Diseases, 

Rigshospitalet

Age 18-45.

AxSpA according to ASAS criteria(5).

Fulfillment of ASAS criteria for inflammatory 

back pain(24).

BASDAI ≥2 (0-10).

Physician global VAS ≥ 2 (0-10).

Treatment with parenteral glucocorticoids or initiation/changes in oral 

glucocorticoid dose within the last 4 weeks.

Prior treatment with TNF inhibitor.

Initiation or changes in the NSAIDs treatment from pro necessitate to regular 

daily doses within 14 days prior to inclusion into the study.

Contraindications to MRI.

All participants 

except for axSpA 

patients

Age 18-45. Known axSpA (according to the ASAS criteria), rheumatoid arthritis, reactive 

arthritis or psoriatic arthritis.

Prior or current psoriasis, inflammatory bowel disease or anterior uveitis.

Hereditary dispositions (1st and 2nd generation) to ankylosing spondylitis (AS) or 

to any of the above-mentioned conditions associated with AS.

Previous large trauma to the back and/or pelvis. 

Contraindications to MRI.

Patients with 

lumbar disc 

herniation

Outpatient clinic, Center for 

Rheumatology and Spine Diseases, 

Rigshospitalet

Symptoms of nerve affection, correlating with 

disc herniation found on MRI.

Symptom duration of ≥2 months. 

Pain in the lower back, buttock or lower 

extremity ≥2 (0-10).

Initiation or changes in NSAIDs treatment <14 days prior to inclusion into the 

study.

Suspected inflammatory, infectious or malignant cause for the pain.

Prior disc herniation surgery. 



Women with 

postpartum 

buttock/pelvic pain 

The Birthe Bonde Clinic of 

physiotherapy, Copenhagen

Child birth ≥4 and ≤16 months ago.

Persistent buttock/pelvic pain ≥4 months after 

delivery, starting during pregnancy and/or 

vaginal birth. 

Pain VAS ≥2 (0-10).

Hospital admissions due to low back pain before last pregnancy.

Examination or treatment due to low back pain by physician <3 years before the 

last pregnancy.

A history of changes in work or work assignments due to low back pain before the 

last pregnancy.

Suspicion of inflammatory, infectious or malignant cause of the pain. 

Women without 

postpartum 

buttock/pelvic pain

Staff at Rigshospitalet, Glostrup. Uncomplicated pregnancy.

Vaginal birth ≥4 and ≤16 months ago.

Pregnancy without buttock/pelvic pain.

Low back/buttock pain ≥4 months after giving birth, lasting >1 week.

Previous hospital admissions due to low back pain.

Examination or treatment due to low back pain by physician within last 3 years.

A history of changes in work or work assignments due to low back pain.

Cleaning staff Staff at Rigshospitalet, Glostrup. ≥30 work hours/week within the last 2 months.

Long distance 

runners 

Running events in Copenhagen and 

runners’ clubs in Copenhagen, by 

personal approach and advertisements.

Run ≥30 km/week within the last 2 months.

Healthy males Staff at Rigshospitalet, Glostrup. No specific inclusion criteria.

Low back pain lasting >1 week within the last 12 months.

Previous hospital admissions due to back pain.

Examination or treatment due to back pain by physician within last 3 years.

A history of changes in work or work assignments due to back pain.

axSpA: axial spondyloarthritis; ASAS: Assessment of Spondyloarthritis International Society; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; VAS: Visual Analogue Scale; TNF: Tumor Necrosis 
Factor; DMARDs: Disease Modifying Anti-Rheumatic Drugs; MRI: Magnetic Resonance Imaging; NSAIDs: Non-Steroidal Anti-Inflammatory Drugs.
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Table 2. Demographic, clinical and biochemical characteristics of the different groups of study participants 

 

AxSpA Women 

with postpartum 

pain 

Women without 

postpartum pain 

Disc herniation Cleaning staff Long distance 

runners 

Healthy men Women with disc 

herniation, cleaning 

staff & runners 

with ≥1 childbirth 

Number of participants  41 46 14 25 26 23 29 38 

Demographics         

Age 

30.9 (6.4) 

30.0 (19; 44) 

32.6 (3.3) 

32.5 (26; 41) * 

33.1 (4.1) 

32.5 (27; 41) 

35.2 (5.7) 

37 (21; 43)
 
** 

39.1 (4.6) 

39 (28; 45) *** 

32.7 (6.2) 

32 (22; 43) 

30.9 (6.4) 

30 (20; 45) 

38.7 (4.4) 

39.0 (27; 45) *** 

Male sex 26 (63.4) 0 *** 0
 
*** 11.0 (44.0) 0 *** 18 (78.3) 29 (100) *** 0 *** 

HLA-B27 positive 33 (80.5) 5 (10.9) *** 1 (7.1) *** 0 *** 0 *** 1 (4.3) *** 4 (13.8)
 
*** 0 *** 

CRP (mg/L) 

11.4 (13.5) 

6 (0.3; 58) 

1.6 (2.1) 

0.8 (0.3; 7.1)
 
*** 

2.4 (3.7) 

0.7 (0.3; 13)
 
** 

2.2 (3.3) 

0.9 (0.3; 14)
 
*** 

2.6 (4.4) 

1.0 (0.3; 20)
 
*** 

1.4 (1.9) 

0.4 (0.3; 7.6)
 
*** 

0.9 (1.1) 

0.3 (0.3; 4.9)
 
*** 

2.6 (4.2) 

1.0 (0.3; 20.0) *** 

CRP >3 mg/l (N. %) 24 (58.5) 8 (17.4) *** 3 (21.4) ** 5 (20.0) ** 4 (15.4) ** 4 (17.4) ** 1 (3.4) *** 7 (18.4) *** 

Body mass index [kg/m
2
] 

23.1 (3.0) 

22.7 (18.3; 31.7) 

25.0 (4.4) 

24.0 (17.3; 37.1) 

22.8 (4.0) 

21.1 (18.8; 31.6) 

26.1 (4.0) 

25.2 (19.6; 34.9) ** 

26.3 (4.1) 

25.3 (20.5; 35.8) ** 

23.0 (1.6) 

22.8 (19.0; 25.8) 

25.0 (2.8) 

24.8 (19.5; 31.4) ** 

26.2 (4.1) 

25.2 (19.6; 35.8) *** 

Childbirths, if woman 

1.7 (0.8) 

2 (0; 2) 

1.5 (0.8) 

1 (1; 4) 

1.9 (0.8) 

2 (1; 3) 

1.6 (0.9) 

2 (0; 3) 

2.54 (1.1) 

3 (0; 5) 

0.5 (1.0) 

0 (0; 2) 

NA 

NA 

2.4 (0.9) 

2 (1; 5) 

Time since last childbirth, if woman 

(years)  

4.9 (4.6) 

4.7 (0.8; 9.3) 

0.7 (0.3) 

0.7 (0.3; 1.3) ** 

0.8 (0.3) 

0.9 (0.3; 1.1) * 

9.1 (7.0) 

6.6 (2.0; 21.5) 

10.5 (6.3) 

10.3 (1.7; 22.3) 

5.7 

5.7 (5.7; 5.7) 

NA 

9.7 (6.4) 

10.0 (1.7; 22.3) 

Symptom duration (years) 

8.4 (5.6) 

8.4 (1.2; 23.8) 

1.0 (0.8) 

1.0 (0.3; 6.0) *** 

NA 

1.0 (0.9) 

0.7 (0.2; 3.6) *** 

NA NA NA NA 

Smoking status         
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Current smoker
1 19 (46.3) 8 (17.4) ** 0 ** 16 (64.0) 12 (46.2) 2 (8.7) ** 9 (31.0) 18 (47.4) 

Never smoker 13 (31.7) 25 (54.3) * 14 (100) *** 7 (28) 12 (46.2) 18 (78.3) ** 18 (62.1) * 16 (42.1) 

Previous smoker 8 (19.5) 13 (28.3) 0 2 (8) 2 (7.7) 3 (13) 2 (6.9) 4 (10.5) 

Work         

Working hours per week 

34.4 (11.6) 

37 (0; 52) 

33.9 (11.5) 

37 (0; 45) 

35.1 (6.0) 

37 (16; 37) 

24.2 (17.8) 

32 (0; 55) * 

35.9 (1.0) 

35 (35; 37) 

36.0 (10.7) 

37 (0; 50) 

35.9 (7.1) 

37 (7; 45) 

30.6 (11.0) 

35 (0; 37) ** 

Physical activity at work         

Sedentary work 23 (56.1) 20 (43.5) 8 (57.1) 10 (40) 1 (3.8) *** 21 (91.3) ** 20 (69.0) 5 (13.2) *** 

Easy physical work 11 (26.8) 19 (41.3) 5 (35.7) 5 (20) 13 (50) 0 ** 8 (27.6) 14 (36.8) 

Heavy physical work 3 (7.3) 7 (15.2) 1 (7.1) 5 (20) 12 (46.2) ** 1 (4.3) 1 (3.4) 15 (39.5) ** 

Physical activity in spare time         

None/light 22 (53.7) 36 (78.3) 10 (71.4) 16 (64.0) 20 (77.0) 0 ** 10 (34.4) 29 (76.3) 

Moderate (2-4 hours/week) 13 (31.7) 8 (17.4) ** 3 (21.4) * 6 (24) 5 (19.2) 2 (8.7) ** 11 (37.9) 7 (18.4) 

Heavy (minimum 4 hours/week) 6 (14.6) 2 (4.3) 1 (7.1) 3 (12) 1 (3.8) 21 (91.3) * 8 (27.6) 2 (5.3) 

Inflammatory back pain         

ASAS IBP criteria fulfilled 41 (100) 11 (23.9) *** 0 *** 3 (12) *** 0 *** 0 *** 0 *** 1 (2.6) *** 

SpA features         

Arthritis 12 (29.3) 0 *** 0 * 1 (4.0) 0 * 0 ** 0 *** 1 (2.6) ** 

Enthesitis 6 (14.6) 1 (2.2) * 0 0 1 (3.8) 5 (21.7) 3 (10.3) 1 (2.6) 

Uveitis 9 (22) 0 *** 0 0 0 * 0 * 0 ** 0 ** 

Psoriasis 1 (2.4) 0 0 0 0 0 0 0 
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Inflammatory bowel disease 4 (9.8) 0 * 0 0 0 0 0 0 

Good NSAID response 30 (73.2) 1 (2.2) *** 0 *** 2 (8) 2 (7.7) *** 0 *** 0 *** 2 (5.3) *** 

Positive family history of AS                 7 (17.1) 0 ** 0 0 0 * 0 * 0 * 0 * 

Clinical examination         

Nail psoriasis 1 (2.4) 0 0 0 0 0 0 0 

Dactylitis 1 (2.4) 0 0 0 0 0 0 0 

SJC ≥ 1 5 (12.2) 3 (6.5) 0 1 (4.0) 1 (3.8) 3 (13.0) 2 (6.9) 1 (2.6) 

TJC ≥ 1 9 (22.0) 9 (19.6) 0 1 (4.0) * 0 ** 0 * 1 (3.4) * 0 ** 

SPARCC enthesitis score ≥ 1 14 (34.1) 6 (13.0) * 0 7 (28.0) 2 (7.7) * 1 (4.3) ** 1 (3.4) ** 6 (15.8) 

Low back pain VAS (0-10) 

3.8 (2.8) 

3.7 (0; 10.0) 

5.5 (2.4) 

6.0 (0; 9.8) ** 

0.4 (0.7) 

0 (0; 1.9) *** 

5.5 (2.4) 

6.2 (0.3; 9.6)
 
* 

0.8 (1.8) 

0 (0; 6.8)
 
*** 

0.2 (0.5) 

0 (0; 1.5)
 
*** 

0.1 (0.3) 

0 (0; 1.2)
 
*** 

2.4 (3.2) 

0 (0; 9.6) ** 

Global VAS (0-10) 

4.3 (2.7) 

3.9 (0; 9.9) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

BASMI (0-10) 

1.2 (1.7) 

1.0 (0; 6) 

0.3 (0.7) 

0 (0; 3) *** 

0 (0) 

0 (0; 0) *** 

0.5 (0.6) 

0 (0; 2) 

0.3 (0.5) 

0 (0; 1) ** 

0 (0) 

(0; 0) *** 

0.1 (0.3) 

0 (0; 2) *** 

0.4 (0.6) 

0 (0; 2) * 

BASDAI (0-10) 

4.0 (2.1) 

3.5 (0.6; 9.6) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

BASFI (0-10) 

2.7 (2.1) 

2.0 (0; 8.9) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ASAS MRI definition
2
         

“Positive” MRI (concordant reads) 23 (56.1) 19 (41.3) 3 (21.4) 2 (8.0) 1 (3.8) 1 (4.3) 0 2 (5.3) 
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“Negative” MRI (concordant reads) 10 (24.4) 21 (45.7) 7 (50.0) 20 (80.0) 22 (84.6) 21 (91.3) 25 (86.2) 32 (84.2) 

N (%). Values in cells with 2 rows:  Mean (±SD) in upper row; median (min; max) in lower row.  

Mann-Whitney test was applied, and all tests are patients with axSpA compared with the other groups. P<0.05*; p<0.01**; p<0.001***. 
1 Daily and occasional smokers are pooled. 
2ASAS “positive” MRI was defined as at least 1 BME lesion on at least 2 consecutive MRI slices or at least 2 BME lesions on 1 slice. 

ASAS: Assessment of Spondyloarthritis International Society; BASDAI: Bath Ankylosing Spondylitis Disease Activity Scale; BASFI: Bath Ankylosing Spondylitis Functional Index; 

BASMI: Bath Ankylosing Spondylitis Metrology Index; CRP: C-Reactive Protein; HLA-B27: Human Leukocyte Antigen-B27; IBP: Inflammatory Back Pain; NSAID: Non-Steroidal 

Anti-Inflammatory Drugs; SJC: Swollen joint count; SpA: Spondyloarthritis; SPARCC: The Spondyloarthritis Research Consortium of Canada; TJC: Tender joint count; VAS: Visual 

Analogue scale. 
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Table 3. MRI inter-reader reliability and mean SPARCC scores, stratified by participant group 

  AxSpA Women with 

postpartum 

pain 

Women 

without 

postpartum 

pain 

Disc 

herniation 

Cleaning 

staff 

Long 

distance 

runners 

Healthy men Women with 

disc 

herniation, 

cleaning staff 

& runners 

with ≥1 

childbirth 

Inter-reader 

ICC (95% CI) 

 

Number of participants 

 

41 46 14 25 26 23 29 38 204 

SPARCC SIJ 

Inflammation Score (0-48) 

 

 

10.8 (10.7) 

10.5 (0; 41) 

3.9 (5.7) 

1.3 (0; 24) ** 

1.3 (1.8) 

0 (0; 4.5) ** 

0.3 (0.9) 

0 (0; 4) *** 

0.4 (0.9) 

0 (0; 3.5) *** 

0.2 (0.7) 

0 (0; 3) *** 

0.1 (0.3) 

0 (0; 1) *** 

0.4 (0.8) 

0 (0; 3.5) *** 

0.92 (0.90-0.94) 

SPARCC SSS FAT SIJ 

Score (0-40) 

  

12 (11.1) 

9.5 (0; 40) 

0.5 (2.3) 

0 (0; 14.5) *** 

0.7 (2.0) 

0 (0; 7) *** 

0.3 (1.0) 

0 (0; 4.5) *** 

0.1 (0.3) 

0 (0; 1) *** 

0.7 (1.9) 

0 (0; 6.5) *** 

0.8 (2.9) 

0 (0; 13) *** 

0.1 (0.2) 

0 (0; 1) *** 

0.94 (0.92-0.95) 

SPARCC SSS Erosion SIJ 

Score (0-40)  

5.2 (4.8) 

4 (0; 15) 

0.5 (2.2) 

0 (0; 14) *** 

0.04 (0.1) 

0 (0; 0.5) *** 

0.02 (0.1) 

0 (0; 0.5) *** 

0.04 (0.2) 

0 (0; 1) *** 

0.04 (0.2) 

0 (0; 1) *** 

0.1 (0.3) 

0 (0; 1.5) *** 

0.04 (0.2) 

0 (0; 1) *** 

0.69 (0.62-0.76) 

SPARCC SSS Backfill SIJ 

Score (0-20)  

4.8 (5.6) 

3 (0; 18) 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) *** 

0.63 (0.54-0.71) 

SPARCC SSS Ankylosis 

SIJ Score (0-20)  

3.5 (6.0) 

0 (0; 20) 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) ** 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) *** 

0 (0) 

0 (0; 0) *** 

0.87 (0.84-0.95) 

Values in cells with 2 rows: mean (±SD) in upper row. median (min; max) in lower row.  

Mann-Whitney test was applied, and all tests are patients with axSpA compared with the other groups. p<0.001***; p<0.01**; p<0.05*. ICCs are single measures. 

SPARCC SIJ MRI Inflammation is calculated without points for depth and intensity. The SPARCC SIJ MRI Inflammation, SPARCC SSS FAT and SPARCC SSS Erosion scores 

correspond to the number of MRI SIJ quadrants with a MRI lesions present. The SPARCC SSS Backfill and SPARCC SSS Ankylosis scores correspond to the number of MRI SIJ joint 

halves with a lesion present, as a lesion is recorded per upper and lower joint halves.  

axSpA: axial spondyloarthritis; CI: confidence interval; ICC: intraclass correlation coefficient; FAT: fat lesion; SIJ: sacroiliac joint; SPARCC: Spondyloarthritis Research Consortium 

of Canada; SSS: Sacroiliac Structural Scores. 
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Table 4. Proportion of participants with MRI lesion scores above certain cut-off scores within the different participant groups (based on 

concordant reads*) 

 AxSpA Women with 

postpartum pain 

Women without 

postpartum pain 

Disc herniation 

 

Cleaning staff Long distance 

Runners 

Healthy men Women with disc 

herniation, cleaning 

staff & runners 

with ≥1 childbirth 

Number of participants 41 46 14 25 26 23 29 38 

SPARCC SIJ Inflammation 

       

 

≥1 28 (68) 18 (39) 3 (21) 2 (8) 1 (4) 2 (9) 1 (3) 2 (5) 

≥2 27 (66) 17 (37) 3 (21) 2 (8) 1 (4) 2 (9) 0 2 (5) 

≥3 26 (63) 17 (37) 2 (14) 1 (4) 1 (4) 0 0 1 (3) 

≥4 25 (61) 14 (30) 2 (14) 0 0 0 0 0 

≥5 23 (56) 11 (24) 0 0 0 0 0 0 

≥10 17 (42) 6 (13) 0 0 0 0 0 0 

SPARCC SSS FAT         

≥1 31 (76) 3 (7) 2 (14) 1 (4) 0 2 (9) 3 (10) 0 

≥2 30 (73) 3 (7) 2 (14) 1 (4) 0 2 (9) 2 (7) 0 

≥3 27 (66) 2 (4) 1 (7) 1 (4) 0 1 (4) 2 (7) 0 

≥4 26 (63) 2 (4) 1 (7) 1 (4) 0 1 (4) 2 (7) 0 

≥5 23 (56) 2 (4) 1 (7) 0 0 1 (4) 2 (7) 0 

≥10 18 (44) 1 (2) 0 0 0 0 1 (3) 0 
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SPARCC SSS Erosion         

≥1 25 (61) 4 (9) 0 0 0 0 0 0 

≥2 18 (44) 4 (9) 0 0 0 0 0 0 

≥3 16 (39) 2 (4) 0 0 0 0 0 0 

≥4 14 (34) 1 (2) 0 0 0 0 0 0 

≥5 14 (34) 1 (2) 0 0 0 0 0 0 

≥10 7 (17) 1 (2) 0 0 0 0 0 0 

SPARCC SSS Backfill          

≥1 15 (37) 0 0 0 0 0 0 0 

SPARCC SSS Ankylosis          

≥1 13 (32) 0 0 0 0 0 0 0 

Number (%) of patients with a SPARCC score above a certain level, which for BME, FAT and erosions corresponds to the number of quadrants with a lesion and for backfill and 

ankylosis the number of joint halves with a lesion. *Participants with a score above the cutoff level by both readers are registered. 

SPARCC Inflammation is based on scores calculated without depth and intensity. The SPARCC SIJ MRI Inflammation, SPARCC SSS Fat and SPARCC SSS Erosion scores 

correspond to the number of MRI SIJ quadrants with a MRI lesions present. The SPARCC SSS Backfill and SPARCC SSS Ankylosis scores correspond to the number of MRI SIJ joint 

halves with a lesion present, as a lesion is recorded per upper and lower joint halves. 

axSpA: axial spondyloarthritis; FAT: fat lesion; SIJ: sacroiliac joint; SPARCC: Spondyloarthritis Research Consortium of Canada; SSS: Sacroiliac Structural Scores. 
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Table 5: Sensitivity, specificity, and positive and negative predictive values of different MRI lesions at certain cut-off levels for the axSpA 

diagnosis (based on concordant reads*).  

 AxSpA vs. women with postpartum 

pain 

AxSpA vs. women without 

postpartum pain 

AxSpA vs. women with disc 

herniation, cleaning staff & 

runners with ≥1 childbirth 

AxSpA vs. disc herniation AxSpA vs. all healthy subjects 

pooled**  

N=41 vs. N=46 N=41 vs. N=14 N=41 vs. N=38 N=41 vs. N=25 N=41 vs. N=92 

Sensi 

tivity 

Speci 

ficity 

PPV NPV Sensi 

tivity 

Speci 

ficity 

PPV NPV Sensi 

tivity 

Speci 

ficity 

PPV NPV Sensi 

tivity 

Speci 

ficity 

PPV NPV Sensi 

tivity 

Speci 

ficity 

PPV NPV 

SPARCC SIJ 

Inflammation 

                    

≥1 0.68 0.61 0.61 0.68 0.68 0.79 0.90 0.46 0.68 0.95 0.93 0.73 0.68 0.92 0.93 0.64 0.68 0.92 0.80 0.87 

≥2  0.66 0.63 0.61 0.67 0.66 0.79 0.90 0.44 0.66 0.95 0.93 0.72 0.66 0.92 0.93 0.62 0.66 0.93 0.82 0.86 

≥3  0.63 0.63 0.60 0.66 0.63 0.86 0.93 0.44 0.63 0.97 0.96 0.71 0.63 0.96 0.96 0.62 0.63 0.97 0.90 0.86 

≥4  0.61 0.70 0.64 0.67 0.61 0.86 0.93 0.43 0.61 1.00 1.00 0.70 0.61 1.00 1.00 0.61 0.61 0.98 0.93 0.85 

≥5  0.56 0.76 0.68 0.66 0.56 1.00 1.00 0.44 0.56 1.00 1.00 0.68 0.56 1.00 1.00 0.58 0.56 1.00 1.00 0.84 

≥10  0.41 0.87 0.74 0.63 0.41 1.00 1.00 0.37 0.41 1.00 1.00 0.61 0.41 1.00 1.00 0.51 0.41 1.00 1.00 0.79 

SPARCC SSS  

FAT 

                    

≥1 0.76 0.93 0.91 0.81 0.76 0.86 0.94 0.55 0.76 1.00 1.00 0.79 0.76 0.96 0.97 0.71 0.76 0.92 0.82 0.89 

≥2  0.73 0.93 0.91 0.80 0.73 0.86 0.94 0.52 0.73 1.00 1.00 0.78 0.73 0.96 0.97 0.69 0.73 0.93 0.83 0.89 

≥3  0.66 0.96 0.93 0.76 0.66 0.93 0.96 0.48 0.66 1.00 1.00 0.73 0.66 0.96 0.96 0.63 0.66 0.96 0.87 0.86 

≥4  0.63 0.96 0.93 0.75 0.63 0.93 0.96 0.46 0.63 1.00 1.00 0.72 0.63 0.96 0.96 0.62 0.63 0.96 0.87 0.85 
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≥5  0.56 0.96 0.92 0.71 0.56 0.93 0.96 0.42 0.56 1.00 1.00 0.68 0.56 1.00 1.00 0.58 0.56 0.96 0.85 0.83 

≥10  0.44 0.98 0.95 0.66 0.44 1.00 1.00 0.38 0.44 1.00 1.00 0.62 0.44 1.00 1.00 0.52 0.44 0.99 0.95 0.80 

SPARCC SSS 

Erosion 

                    

≥1 0.61 0.91 0.86 0.72 0.61 1.00 1.00 0.47 0.61 1.00 1.00 0.70 0.61 1.00 1.00 0.61 0.61 1.00 1.00 0.85 

≥2  0.44 0.91 0.82 0.65 0.44 1.00 1.00 0.38 0.44 1.00 1.00 0.62 0.44 1.00 1.00 0.52 0.44 1.00 1.00 0.80 

≥3  0.39 0.96 0.89 0.64 0.39 1.00 1.00 0.36 0.39 1.00 1.00 0.60 0.39 1.00 1.00 0.50 0.39 1.00 1.00 0.79 

≥4  0.34 0.98 0.93 0.63 0.34 1.00 1.00 0.34 0.34 1.00 1.00 0.58 0.34 1.00 1.00 0.48 0.34 1.00 1.00 0.77 

≥5  0.34 0.98 0.93 0.63 0.34 1.00 1.00 0.34 0.34 1.00 1.00 0.58 0.34 1.00 1.00 0.48 0.34 1.00 1.00 0.77 

≥10  0.17 0.98 0.88 0.57 0.17 1.00 1.00 0.29 0.17 1.00 1.00 0.53 0.17 1.00 1.00 0.42 0.17 1.00 1.00 0.73 

SPARCC SSS 

Backfill 

                    

≥1 0.37 1.00 1.00 0.64 0.37 1.00 1.00 0.35 0.37 1.00 1.00 0.59 0.37 1.00 1.00 0.49 0.37 1.00 1.00 0.78 

SPARCC SSS 

Ankylosis 

                    

≥1 0.32 1.00 1.00 0.62 0.32 1.00 1.00 0.33 0.32 1.00 1.00 0.58 0.32 1.00 1.00 0.47 0.32 1.00 1.00 0.77 

*Participants with a score above the cutoff level by both readers are registered. 

*Women without postpartum pain, cleaning staff, long distance runners and healthy men pooled. 

axSpA: axial spondyloarthritis; FAT: fat lesion; NPV: negative predictive value; PPV: positive predictive value; SPARCC: Spondyloarthritis Research Consortium of Canada; SSS: 

Sacroiliac Structural Scores. 
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