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Abstract
Objective

The main purpose was to investigate the intra- and inter-rater reliability of the Assessment of SpondyloArthritis 
international Society (ASAS) definition of positive MRI for active sacroiliitis (ASAS-positive MRI), in a sample of 

patients with inflammatory back pain (IBP) and suspected axial spondyloarthritis (axSpA), who underwent sacroiliac 
joints (SIJ) MRI. We also evaluated the intra- and inter-rater reliability for the detection of the recently ASAS-refined 

findings indicating inflammatory activity. 

Methods
We retrospectively identified 105 consecutive patients with IBP and suspected axSpA who underwent SIJ MRI. 

Two radiologists in two distinct reading sessions assessed the prevalence of ASAS-positive MRI and of ASAS-defined 
signs of inflammatory activity. We determined the intra-rater and inter-rater reliability of the above-mentioned variables 
by means of prevalence-adjusted bias-adjusted kappa (PABAK) statistic, and verified whether there was any significant 

difference in providing the diagnosis of ASAS-positive MRI on an inter-rater basis (McNemar test).

Results
We observed substantial reliability in assessing a SIJ MRI as ASAS-positive both on intra-rater basis (PABAK ranging 

0.70–0.77) and inter-rater basis (PABAK 0.71 for the first reading, and 0.64 for the second reading). No significant 
difference in the rate of diagnosis between raters was found (p>0.99 for both reading sets). Intra-rater and inter-rater 

reliability for inflammatory activity signs ranged from moderate to almost perfect. 

Conclusion
The substantial intra- and inter-rater reliability in assessing the ASAS-positive MRI supports its use for classification 
purposes. The variable reliability of inflammatory activity signs suggests they are suboptimal as a complement to the 

current definition of ASAS-positive MRI. 
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Introduction
Inflammatory back pain (IBP) is an in-
sidious symptom with onset usually be-
fore 45 years of age, duration of at least 
3 months, and improvement with exer-
cise (1). The IBP is the peculiar clinical 
feature of axial spondyloarthritis (ax-
SpA), with sensitivity between 70-80% 
and specificity varying according to the 
population (2).  The term axSpA refers 
to a group of chronic immune-mediated 
inflammatory diseases affecting the ax-
ial skeleton. It primarily includes three 
clinical entities: non-radiographic axS-
pA (nr-axSpA), ankylosing spondylitis 
(AS), and psoriatic arthritis with axial 
involvement (ax-PsA). The diagnosis 
of axSpA derives from a comprehen-
sive evaluation of clinical and labora-
tory data, in combination with imaging 
(3, 4). AS and nr-axSpA are probably 
two stages of the same disease involv-
ing the spine and the sacroiliac joints 
(SIJ). The former displays radiographic 
evidence of different stages of ankylo-
sis of SIJ, while the latter, often consid-
ered as an early AS, displays sacroiliitis 
without radiographic damage. Lastly, 
ax-PsA is characterised by less severe 
and less symmetrical sacroiliitis, with 
clinical evidence of cutaneous psoria-
sis and lower frequency of HLA-B27 
positivity (5). 
Magnetic resonance imaging (MRI) 
proved to be the best imaging technique 
for the detection of SIJ signs of active 
inflammation, with accurate anatomic 
localisation, especially in the early 
phase of the disease (6). Currently, the 
detection of sacroiliitis on imaging (i.e. 
active inflammation on SIJs detected by 
MRI or definite radiographic sacroilii-
tis) is a major clinical trigger to start the 
biological disease-modifying anti-rheu-
matic drugs (b-DMARDs) in axSpA pa-
tients (7). The b-DMARDs proved to be 
the most effective treatment strategy to 
reach clinical remission and block dis-
ability quickly (7).    
In this scenario, the Assessment of 
SpondyloArthritis international Society 
(ASAS) defined a standardised termi-
nology for the qualitative description 
of active inflammatory and structural 
lesions detectable on MRI, according 
to an international consensus of experts 
(8, 9). A SIJ MRI score for quantify-

ing inflammation (i.e. Spondyloarthri-
tis Research Consortium of Canada 
– SPARCC MRI index) (10) has also 
been proposed. In the last ASAS up-
date, the definition of “positive MRI 
for active sacroiliitis” was reaffirmed, 
while both the lesions indicating signs 
of inflammatory activity (i.e. bone mar-
row oedema, capsulitis, joint space en-
hancement, inflammation at the site of 
erosion, enthesitis, and joint space fluid) 
and the signs of structural change were 
partially revised and updated (11). In the 
same paper, Maksymowych et al. re-
ported a preliminary validation of these 
definitions based on a selected cohort of 
patients (i.e. the ASAS classification co-
hort), while advocating further studies 
aimed to determine their usefulness in 
diagnosis, classification and prognosis, 
especially for clinical practice setting 
(11). To the best of our knowledge, no 
prior studies have validated the repro-
ducibility of these MRI definitions yet. 
The main purpose of the study was to 
investigate the intra- and inter-rater 
reliability of the ASAS definition of 
positive MRI for active sacroiliitis, in a 
sample of patients with IBP who under-
went SIJ MRI for suspected axSpA. As 
secondary objectives, we evaluated the 
intra- and inter-rater reliability for: (i) 
the detection of MRI SIJ lesion ASAS 
definitions indicating signs of inflam-
matory activity; (ii) the attribution of 
the SPARCC MRI index for scoring the 
SIJ inflammation. 

Materials and methods
Study population
Our Institutional Review Board ap-
proved the study. The need for written 
informed consent was waived due to 
the retrospective design.
By performing a computerised search, 
we identified all the consecutive adult 
patients with IBP and suspected axSpA 
who underwent SIJ MRI in our tertiary 
referral centre in the period July 2012 to 
January 2020. All patients were referred 
from the Rheumatology Clinic of the 
same centre. Concerning those patients 
who underwent multiple SIJ MRI, only 
the baseline examination was included 
in the analysis. On a total of 111 eligible 
patients, n=6 were excluded because of 
unavailable MRI examinations. There-
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fore, the final population included 105 
patients (32 men and 73 women; me-
dian age, 46 years; interquartile range, 
36–56 years). Thirty-five out of 105 
(36.1%) had a confirmed clinical diag-
nosis of axSpA, including 11 nr-axSpA, 
10 ax-PsA, and 14 AS. 

SIJ MRI examinations
All SIJ MRI examinations were per-
formed on a 1.5-Tesla equipment 
(Magnetom Avanto, Siemens Medical 
System, Erlangen, Germany), using a 
32-channel surface coil. The standard 
MRI protocol included: semi-coronal 
(oriented on sacrum long axis) T1-
weighted Turbo Spin-Echo (TSE) 
sequence (slice thickness, 3–4 mm; 
inter-slice gap, 10%; repetition time/
echo time, 547/20 ms); semicoronal 
Short Tau Inversion Recovery (STIR) 
sequence (slice thickness, 3–4 mm; in-
ter-slice gap, 10%; repetition time/echo 
time/time of inversion, 4780/94/150 
ms); semi-axial STIR sequence (with 
the same parameters as above). 

Imaging analysis 
and reliability exercise
The Guidelines for Reporting Reliabil-
ity and Agreement Studies (GRRAS) 
were followed for the preparation of 
the manuscript (12).

A study coordinator organised inde-
pendent reading sessions to present the 
SIJ MRI images to two raters (R1 and 
R2), both radiologists with 10 years 
of experience in MRI. Each rater was 
blinded to the results of the other rater, 
as well as to patients’ history, clinical 
data, and final diagnosis. 
The study coordinator also provided 
readers a comprehensive imaging atlas, 
illustrating: (i) the ASAS definition of 
“positive MRI for active sacroiliitis”, 
that is MRI evidence of bone marrow 
inflammation, with the following fea-
tures: (a) bone marrow oedema (BME) 
on STIR sequences (or bone marrow 
contrast enhancement on a T1-weight-
ed sequence) that is seen on at least two 
consecutive MRI slices or on a single 
slice if more than one inflammatory le-
sion is present; (b) inflammation clearly 
present and located in the subchondral 
bone; (c) MRI appearance highly sug-
gestive of SpA; (ii) the new ASAS defi-
nitions of MRI findings indicating signs 
of inflammatory activity (i.e. subchon-
dral BME, inflammation at the site of 
erosion, capsulitis, joint space enhance-
ment, joint space fluid, and enthesitis) 
(11); (iii) how to calculate the SPARCC 
MRI index for scoring the SIJ inflam-
mation (10). The definitions of “posi-
tive MRI for active sacroiliitis” and of 

MRI inflammatory activity signs ac-
cording to ASAS are resumed in Figure 
1. An example of SPARCC MRI index 
calculation is reported in Figure 2.
The two readers evaluated all the SIJ 
MRI examinations on a dedicated 
workstation (Olea Sphere, Olea Medi-
cal, La Ciotat, France) in two different 
reading sessions separated by a 4-week 
period, with examinations presented in 
different random orders, obtained us-
ing a freely available software on the 
Internet (https://www.randomizer.org). 
For each single reading, all the per-
formed MRI sequences were dispos-
able, giving the readers the possibility 
of simultaneous visualisation, in order 
to make proper anatomical and signal 
correlations. 
Each reader, for each reading: (i) 
specified if the MRI examination was 
deemed positive or negative for ac-
tive sacroiliitis according to ASAS 
definition; (ii) indicated the presence 
or absence of each of the aforemen-
tioned MRI lesions indicating signs of 
inflammatory activity; (iii) calculated 
the SPARCC MRI index for scoring the 
SIJ inflammation (score range, 0–72) 
(10, 11). Of note, analysis did not in-
clude “joint space enhancement” since 
no patients underwent contrast medium 
administration.

Fig. 1. The definitions of “positive MRI for active sacroiliitis” and of MRI inflammatory activity signs according to ASAS.
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Statistical analysis
We used Percent Agreement (PA) and 
Cohen’s Kappa (k) with 95% confi-
dence intervals (CI) to determine the 
intra-rater and inter-rater reliability for 
the nominal categorical variables (i.e. 
the ASAS definition of positive MRI 
for active sacroiliitis, and each single 
ASAS definition indicating signs of in-
flammatory activity). When paradox k 
was observed (i.e. acceptable PA, and 
unacceptable k) and both Prevalence 
Index and Bias Index were different 
from zero, the imbalance was correct-
ed by using the prevalence-adjusted 
bias-adjusted kappa (PABAK) statistic 
(13-15). Interpretation of k and PA-

BAK coefficient was as follow: <0.00, 
poor; 0.00–0.20, slight; 0.21–0.40, 
fair; 0.41–0.60, moderate; 0.61–0.80, 
substantial; 0.81–1.00, almost perfect 
(16). We used the McNemar test to ver-
ify whether there was any significant 
difference in providing the diagnosis 
of positive MRI on an inter-rater basis.
Intra-rater and inter-rater reliability of 
the SPARCC MRI index (i.e. continue 
variable) was assessed with the intra-
class correlation coefficients (ICC). 
As ICC models we used the “two-way 
mixed effects, absolute agreement, sin-
gle rater/measurement” for the intra-
rater reliability, and the “two-way ran-
dom effects, absolute agreement, sin-

gle rater/measurement” for the inter-
rater reliability (17). Based on the 95% 
CI of the ICC estimates, values <0.50, 
0.50–0.75, 0.75–0.90, and >0.90 were 
considered indicative of poor, moder-
ate, good, and excellent reliability, re-
spectively (18). We used the Wilcoxon 
signed-rank test to verify whether there 
was a significant difference between 
the SPARCC MRI index, as calculated 
by R1 versus R2. 
The reference α value was 0.05. All 
statistical analyses were performed us-
ing commercially available software 
(MedCalc Software bvba, v. 18.11.6, 
Ostend, Belgium). 

Results
MRI findings
All the 105 SIJ MRI examinations 
included both T1-weighted TSE and 
STIR sequences in the semi-coronal 
plane, with complete visualisation of 
both SIJ in all cases. 
The per-reader prevalence of ASAS-
positive MRI diagnoses and inflamma-
tory activity signs is reported in Table 
I. Overall, the prevalence of ASAS-
positive MRI diagnoses was compa-
rable on intra- and inter-rater basis, 
ranging 24-25% in the first readings 
set, and 27–28% in the second readings 
set, respectively. By averaging the re-
sults on an intra- and inter-rater basis, 
we observed a 26% mean prevalence of 
ASAS-positive MRI diagnoses (exam-
ple case in Fig. 3), 42% of subchondral 
BME, 18% of inflammation at the site 
of erosion, 6% of capsulitis, 14% of 
joint space fluid, and 13% of enthesitis.

Reliability of qualitative 
imaging findings
Supplementary Table I and Supple-
mentary Table S2 show the results for 
the PA and Cohen’s kappa, from which 
we derived PABAK values presented 
in Table II (intra-rater reliability) and 
Table III (inter-rater reliability). Sup-
plementary Tables S3 and S4 illustrate 
the distribution of ASAS definition of 
“positive MRI” and of inflammatory 
activity signs on a per-reader basis in 
the first reading and in the second read-
ing, respectively.
Concerning intra-rater evaluation (Ta-
ble II), we observed substantial reliabil-

Fig. 2. SPARCC MRI index with total score of 31, calculated in a 46-year-old woman with ankylos-
ing spondylitis. On the selected six semi-coronal STIR images A-F: 21 points were granted for BME 
(example in b, 2 points for segments of the right SIJ and 3 points for segments of the left SIJ); 5 points 
were granted for BME depth >1 cm measured perpendicular to the articular surface (example in c, 1 
point in the right sacral wing); 5 points were granted for BME intensity (example in c, 1 point in the 
right sacral wing). 
SPARCC: Spondyloarthritis Research Consortium of Canada; STIR: short tau inversion recovery; 
BME: bone marrow oedema; SIJ: sacroiliac joint.

Table I. Prevalence of ASAS-positive MRI examinations and of inflammatory activity 
signs.

	 1st Reading	 2nd Reading

	 R1	 R2	 R1	 R2
	 n (%)	 n (%)	 n (%)	 n (%)

ASAS-positive MRI	 25 	 (23.8)	 26 	 (24.8)	 29 	(27.6)	 28 	(26.7)
Subchondral bone marrow oedema	 49 	 (46.7)	 42 	 (40.0)	 46 	(43.8)	 39 	(37.1)
Inflammation at the site of erosion 	 19 	 (18.1)	 15 	 (14.3)	 18 	(17.1)	 24 	(22.9)
Capsulitis 	 3 	 (2.9)	 10 	 (9.5)	 5 	(4.8)	 7 	(6.7)
Joint space fluid 	 20 	 (19.0)	 10 	 (9.5)	 19 	(18.1)	 9 	(8.6)
Enthesitis 	 19 	 (18.1)	 10 	 (9.5)	 18 	(17.1)	 8 	(7.6)

R1: rater 1; R2: rater 2.
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ity in assessing a case as ASAS-positive 
(PABAK ranging 0.70–0.77). Intra-
rater reliability for inflammatory activ-
ity signs ranged from moderate to al-
most perfect, with the higher reliability 
in the case of capsulitis (PABAK 0.89 
and 0.90 for R1 and R2, respectively) 
and joint space fluid (PABAK 0.79 and 
0.98 for R1 and R2, respectively).
On an inter-rater basis, we observed 
substantial reliability in assessing a 
case as ASAS-positive both in the first 
reading (PABAK 0.71) and in the sec-
ond reading (PABAK 0.64), with no 
significant difference in the rate of di-
agnosis (p>0.99 for both reading sets). 
Inter-rater reliability for inflammatory 
activity signs ranged from moderate to 
almost perfect both in the first and in 
the second reading. Higher reliability 
was found in the case of capsulitis, re-
gardless of the reading set.

Quantitative imaging findings 
and related reliability
SPARCC MRI index values (Table IV) 
showed no significant difference be-
tween R1 and R2 in the first reading 
set (p=0.23) and second reading set 
(p=0.16). 
The reliability for the index was excel-
lent on an intra-rater basis (ICC of 0.96 
[95%CI 0.94–0.97] for R1, and ICC of 
0.97 [95%CI 0.95–0.98] for R2), and 
good-to-excellent on an inter-rater ba-
sis (ICC of 0.89 [95%CI 0.84–0.92] for 

the first reading set, and 0.81 [95%CI 
0.73–0.87] for the second reading set). 

Discussion
In our cohort of patients with IBP, the 
reliability for the assessment of a SIJ 
MRI case as ASAS-positive among 
two experienced radiologists was sub-
stantial, both on an intra-rater and on 
an inter-rater basis. Secondarily, the 
reliability for the detection of the MRI-
detected inflammatory activity signs 
was moderate to almost perfect. 
We found a mean prevalence of ASAS-
positive MRI of 26%, similar to Maksy-
mowych et al. on the ASAS classifica-
tion cohort patients (31%) (11) and also 
in line with previous studies, in which 
reported prevalences ranged from 21% 
(19) to 41% (20). Subchondral BME 
was the most frequently reported in-
flammatory activity sign, with a mean 
prevalence (of 42%) that is equivalent 
to other studies (e.g. Maksymowych 
et al., 40%; Jans et al., 42%) (11, 21). 
For both raters, the ASAS definition 
of positive MRI was attributed to a 
smaller number of patients compared 
to the total cases with subchondral 
BME, indicating that raters discerned 
between BME indicative of active sac-
roiliitis and BME not complying to the 
ASAS definition of positive MRI. The 
intra-rater and inter-rater reliability ob-
tained for the ASAS definition of posi-
tive MRI was substantial, in accord-

ance with previous studies (11, 22), 
thus confirming its primary role in the 
clinical practice for diagnosis and clas-
sification purposes. Of note, recently 
BME in the SIJ according to the ASAS 
definition of positive MRI was detected 
in 17% of healthy volunteers (23). Pa-
tients’ age and Body Mass Index were 
associated with the MRI detection of 
BME, highlighting a possible influence 
of osteoarthritis, physical activity, and 
mechanical factors as causes of BME 
and ASAS-positive MRI (24, 25). This 
high frequency of active inflammatory 
SIJ MRI findings suggestive for axSpA 
suggests a need for an update for the 
diagnosis and classification criteria of 
axSpA, in order to improve the speci-
ficity of the imaging criterion.
As expected from the low frequency of 
axSpA in the tested sample, all other 
MRI inflammatory activity signs were 
rarer, although they showed nearly 
double frequency than Maksymowych 
et al. (i.e. inflammation at the site of 
erosion, 18% vs. 7%; capsulitis, 6% vs. 
3%; joint space fluid, 14% vs. 7%; en-
thesitis 13% vs. 5%). This discrepancy 
may be related to intrinsic differences 
in the cohorts of patients and/or in the 
selection of raters. Since the ASAS 
definitions of most of the above-men-
tioned MRI signs are new or recently 
renewed, further studies are needed to 
estimate the real prevalences both in 
patients and in healthy controls. Capsu-

Fig. 3. ASAS positive MRI for active sacroiliitis in a 58-year-old woman with non-radiographic axSpA. Semi-coronal STIR image (A) and correspond-
ing semi-coronal TSE T1-weighted image (B) show subchondral bone marrow oedema in both sides of the left SIJ and in the right inferior iliac quadrant. 
ASAS: Assessment of SpondyloArthritis international Society; MRI: magnetic resonance imaging; axSpA: axial spondyloarthritis; STIR: short tau inversion 
Recovery; TSE: turbo spin-echo; SIJ: sacroiliac joint.
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litis was the less frequent sign; the real 
prevalence may be underestimated, 
due to the lack of contrast-enhanced 
MRI examinations, which may have 
revealed capsulitis in a higher number 
of cases in the form of soft tissue en-
hancement at the perimeter of the SIJ. 
However, our institutional policy not to 
routinely use contrast medium derives 
from European Society of Skeletal Ra-
diology (ESSR) and European League 
Against Rheumatism (EULAR) recom-
mendations, stating that STIR sequenc-
es are generally sufficient to detect SIJ 
inflammation (26, 27).
We believe that the difference in reli-
ability for the detection of subchondral 
BME between the intra-rater (sub-
stantial) and the inter-rater evaluation 
(moderate) may be due to individual 
reporting style differences, presumably 
related to different attribution of ambig-
uous, small signal hyperintensity areas 
on STIR images (small amount of BME 

vs. artifact). The moderate inter-rater 
reliability for subchondral BME we 
obtained is in line with previous results 
(28). Nevertheless, as reported above, 
moderate reliability for subchondral 
BME translated into substantial reli-
ability for the ASAS definition of “posi-
tive MRI”, which is the primary task for 
radiologists evaluating SIJ MRI. Relia-
bility for inflammation at the site of ero-
sion and enthesitis was only moderate. 
This may be due to recent introduction 
or revision of those signs (11), which 
in turn might have increased the risk of 
errors in evaluation. In addition, the in-
flammation at the site of erosion is dif-
ficult to assess, since its identification 
requires a simultaneous and meticulous 
visual analysis of both T1-weighted 
and STIR MR images. According to 
the ASAS definition, enthesitis is de-
fined as the presence of bright signal on 
STIR images in the bone marrow of the 
iliac bone, in a site that is posterior to 

the SIJ (11). A previous study on pel-
vic enthesitis at MRI (29) assessed that 
soft tissue inflammation was far more 
common than BME in enthesitis, thus 
presumably leading to a lower detection 
rate and reliability. Although capsulitis 
and joint space fluid were infrequent 
findings in our sample, reliability for 
their detection ranged from substan-
tial to almost perfect. Nevertheless, 
the clinical usefulness of these signs is 
limited to a supportive role in diagnos-
ing active sacroiliitis when typical sub-
chondral BME is present. 
The SPARCC MRI index aims to quan-
tify the subchondral BME in the syno-
vial portion of the SIJ, given the num-
ber of slices and quadrants in which it 
is visible, with additional points de-
pending on its intensity and depth (10). 
It was developed for classification pur-
poses and patient allocation in the field 
of research (30, 31), with little role in 
every-day clinical practice (32). The 
excellent reliability we found on intra-
rater and inter-rater bases allows us to 
consider the SPARCC MRI index a re-
peatable and reproducible tool in scor-
ing the SIJ inflammation, thus confirm-
ing its role in research studies concern-
ing objective quantification of BME. 
Our results are in line with previous 
studies, in which high reliability of the 
SPARCC MRI index was found in the 
setting of both adult (10, 28, 33) and 
paediatric population with suspected or 
confirmed spondyloarthritis (34, 35).
Our study had some limitations. First, 
we found a low prevalence of axSpA, 
thus presumably conditioning a low 
prevalence of all the MRI inflammatory 
signs other than BME. However, this 
is in line with a previous study, dem-
onstrating axSpA in 35% of patients 
with IBP (36). Therefore, further stud-
ies assessing the reliability of MRI in-
flammatory signs in cohorts of patients 
with axSpA are needed. Second, since 
we did not involve raters with different 
experience in MRI, we could not as-
sess the influence of the experience on 
reliability. Nevertheless, we involved 
experienced raters, suggesting that our 
results can be generalisable to tertiary 
referral centres. Third, we did not eval-
uate whether the reliability we assessed 
translated into better diagnostic accura-

Table II. Intra-rater reliability of the ASAS definition of “positive MRI” and of inflamma-
tory activity signs.

	 R1	 R2
	 PABAK (95%C.I.)	 PABAK (95%C.I.)

ASAS-positive MRI	 0.77	 (0.61-0.93)	 0.70	 (0.52-0.88)
Subchondral bone marrow oedema	 0.75	 (0.63-0.88)	 0.71	 (0.57-0.86)
Inflammation at the site of erosion 	 0.49	 (0.20-0.77)	 0.68	 (0.45-0.91)
Capsulitis 	 0.89	 (0.28-1.00)	 0.90	 (0.63-1.00)
Joint space fluid 	 0.79	 (0.59-0.99)	 0.98	 (0.87-1.00)
Enthesitis 	 0.64	 (0.38-0.89)	 0.92	 (0.69-1.00)

R1: rater 1; R2: rater 2.

Table III. Inter-rater reliability of the ASAS definition of “positive MRI” and of inflamma-
tory activity signs.

	 1st Reading	 2nd Reading
	 PABAK	 PABAK
	 (95%C.I.)	 (95%C.I.)

ASAS-positive MRI	 0.71	 (0.53-0.90)	 0.64 	 (0.45-0.82)
Subchondral bone marrow oedema	 0.52	 (0.36-0.69)	 0.56 	 (0.40-0.73)
Inflammation at the site of erosion 	 0.54	 (0.25-0.84)	 0.54 	 (0.29-0.79)
Capsulitis 	 0.83	 (0.38-1.00)	 0.89 	 (0.47-1.00)
Joint space fluid 	 0.70	 (0.42-0.97)	 0.81 	 (0.57-1.00)
Enthesitis 	 0.56	 (0.23-0.89)	 0.66 	 (0.33-0.98)

Table IV. SPARCC MRI index for scoring sacroiliac joint inflammation.

	 1st  Reading	 2nd Reading

	 R1	 R2	 R1	 R2

Mean value	 3.8	 4.6	 3.4	 4.6
Standard deviation	 8.4	 10.2	 7.1	 10.5

R1: rater 1; R2: rater 2.
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cy or more effective patients’ manage-
ment, though it is reasonable to assume 
that substantial reliability has the poten-
tial to affect clinical decisions (37). 
In conclusion, we found substantial 
intra- and inter-rater reliability in as-
sessing positive SIJ MRI with ASAS 
criteria, thus supporting their use for 
classification purposes. The reliability 
of the inflammatory activity signs was 
very variable, ranging from moderate 
to almost perfect, suggesting they are 
suboptimal as a mean to complement 
the current definition of ASAS-positive 
MRI in clinical practice. 
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