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Spondyloarthritis

AbstrAct
Objectives to describe the prevalence of degenerative 
changes on Mri and conventional radiographs of the 
spine in a young population with suspicion of axial 
spondyloarthritis (axSpa) and assess whether it is possible 
to discriminate between degenerative changes and lesions 
associated with axSpa.
Methods Whole spine Mri and cervical and lumbar 
radiographs of patients ≥18 years with chronic back pain 
(≥3 months, ≤3 years, onset <50 years) were assessed 
for degeneration by two readers, and for Spa lesions by 
two other readers, all blinded for clinical information and 
results of the other readers. Degenerative scores were 
adjudicated in case of disagreement (by a third reader). 
Patients fulfilling and not fulfilling the assessment of 
Spondyloarthritis international Society axSpa criteria 
were compared for prevalence of degenerative lesions. 
Scores for degenerative and Spa lesions were compared, 
and overlap was defined as the presence of both types of 
lesions in a single vertebral unit (VU).
Results in 456/648 (70.4%) patients (46.8% men, mean 
age 33.6), degenerative lesions were found with similar 
percentages in patients with no axSpa and with axSpa 
(72.4% and 69.2%, p=0.45). Modic changes were found 
more often in patients with no axSpa (29/239, 12.1%) 
versus patients with axSpa (19/409, 4.6%, p=0.01). Other 
lesions were evenly distributed. Overlap was minimal in 19 
patients (3.0%) and 32/14 674 (0.2%) VUs for Spa reader 
1 and in 23 patients (3.6%) and 34/14 674 VUs (0.2%) for 
Spa reader 2.
Conclusion the prevalence of degeneration is high in 
an early inflammatory back pain cohort. Discrimination 
between degeneration and axSpa lesions is very well 
possible with little overlap between degenerative and 
axSpa readings.

InTROduCTIOn
MRI and conventional radiographs are both 
used in the screening for and diagnosis of 
axial spondyloarthritis (axSpA). MRI is a rela-
tively new imaging technique in the field of 
axSpA. The advantage is the early detection of 
bone marrow oedema on short tau inversion 

recovery (STIR) sequences, consistent with 
inflammation. MRI of the sacroiliac (SI) 
joints is introduced in the imaging arm of 
the Assessment of SpondyloArthritis inter-
national Society (ASAS) definition of axSpA 
in 2009.1 Although MRI of the spine is not 
used for classification and its additional value 
has to be determined, it may play a role in 
the evaluation of (potential) patients with 
axSpA.2–4 

Lesions in the spine associated with 
axSpA have been well documented and 
various scoring systems have been devel-
oped.3 5–7 However, in addition to lesions asso-
ciated with axSpA, concomitant degenerative 
changes in the spine are prevalent both in 
patients with axSpA and in the general popu-
lation.8–10 Degenerative changes in the spine 
can become relevant when they mimic axSpA. 
For example, the presence of degenerative 

Key messages

What is already known about this subject?
 ► abnormalities associated with axial spondyloarthritis 
(axSpa) on radiographs and Mri of the spine may 
mimic abnormalities associated with degenerative 
lesions.

What does this study add?
 ► More than 70% of the patients suspected of axSpa 
have degenerative lesions of the spine.

 ► it is very well possible to discriminate between le-
sions associated with axSpa and degenerative dis-
ease in the spine in patients with chronic back pain 
with an age at onset below 50 years.

How might this impact on clinical practice?
 ► evaluators can be trained to discriminate between 
abnormalities on radiographs and Mri of the spine 
belonging to axSpa and degenerative disease.
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changes of the endplates might be misinterpreted for 
inflammatory lesions since both are associated with bone 
marrow oedema. On radiographs, syndesmophytes and 
spondylophytes are both a bony spur arising from the 
corner of vertebral bodies and are distinguished by the 
angle that they form with the vertebra, but this is some-
times challenging.11 Until now, it is unknown whether 
misinterpretation is an issue when assessing MRIs and 
radiographs of the spine.

Therefore, the aim of this study is to describe the 
prevalence and location of degenerative changes in the 
spine in a young population with suspicion of axSpA. In 
addition, this study aims to assess whether it is possible to 
discriminate reliably between degenerative changes and 
lesions associated with axSpA.

MeTHOds
Imaging studies and clinical data collected at baseline 
of patients included in the DESIR cohort (DEvenir des 
Spondylarthropathies Indifférenciées Récentes) were 
used (database was locked on 30 June 2010).12 Inclusion 
criteria were age over 18 and under 50 years; inflamma-
tory back pain in the buttock(s), lumbar spine or thoracic 
spine fulfilling either the Calin or the Berlin criteria for 
inflammatory back pain for longer than 3 months but no 
longer than 3 years13 14; and a SpA probability score of at 
least 5/10 on a numerical rating scale (0, not suggestive 
at all; 10, highly suggestive) as determined by the local 
investigator. For exclusion criteria and more details, see 
the original article written by Dougados et al12 introducing 
the cohort. Based on the ASAS axSpA criteria, patients 
were categorised as no-axSpA (not fulfilling ASAS axSpA 
criteria) or axSpA (fulfilling ASAS criteria) based on the 
central reading (see ‘Axial spondyloarthritis parameters’ 
section below).15

Imaging
Sagittal T1-weighted spin echo and STIR MR images of 
the whole spine and sagittal cervical and lumbar radi-
ographs were used. All four readers were educated on 
degenerative and axSpA findings on radiographs as well 
as MRI (supervised by MR and AF, musculoskeletal radi-
ologists with an extensive experience). Readers were 
blinded for clinical information, the reading of the SpA 
lesions and the other imaging modality.

degenerative parameters
Two well-calibrated readers (FdB, MOT) assessed all MRIs 
and radiographs for degenerative lesions. Adjudication 
was performed (MR for MRI and AF for radiographs) on 
a per-lesion basis, except for the disc degeneration grade 
on MRI: in case of a difference of one grade, the lower 
grade was used, and in case of a difference of two grades, 
adjudication was performed. From hereon we refer to 
this reading as the ‘degenerative reading’.

Disc degeneration was scored on a five-point scale, 
combining signal loss and loss of height of the inter-
vertebral discs on STIR images.16 Afterwards, discs were 

categorised as normal (grades 1 and 2) or degenerated 
(grades 3, 4 and 5). The high-intensity zone (HIZ), indi-
cating an annular tear or fissure, is seen as an area of 
high signal intensity located in the posterior annulus 
fibrosis on STIR images.17 We considered bulging of a 
disc as either protrusion or extrusion; the distinction is 
based on whether the maximal diameter in any direction 
is at the base of the displacement (protrusion) or not 
(extrusion).18 Canal stenosis was defined as reduction of 
the anterior–posterior diameter of the spinal canal with 
compression on the spinal cord (at cervical and thoracic 
level) or as contact between the nerve root and disc mate-
rial with obliteration of perineural intraforaminal fat 
or compression of the nerve root (at lumbar level).19 20 
We used the Modic classification to assess degenerative 
changes of the vertebral endplates. This is a three-point 
scale with grade I defined as bone marrow oedema, grade 
II is described as fatty changes and grade III as sclerotic 
changes.21 22 Schmorls nodes are defined as an indenta-
tion of the (cranial or caudal) endplate with herniation 
of intervertebral disc material into the vertebra, with or 
without oedema.23 24

On the radiographs, loss of disc height was defined as 
narrowing of the disc space in comparison with two adja-
cent (healthy) discs. By definition, the lumbar disc spaces 
should increase in height in the cranial to caudal direc-
tion, except disc L5–S1, which normally is smaller than 
disc L4–L5. Osteophytes, in the spine also called spon-
dylophytes, are described by reactive bone hypertrophy, 
seen as bony spurs arising from the vertebral body close 
to the vertebral endplate in a horizontal configuration 
(maximum of 45-degree angle with the endplate). Scle-
rosis was defined by an increased bone density and calci-
fication adjacent to the vertebral endplates. Schmorls 
nodes were defined as a radiolucent contour defect of 
the vertebral endplate with sclerotic margins.24 Facet 
joint osteoarthritis was defined as sclerotic joint surfaces 
and osteophyte formation.

Axial spondyloarthritis parameters
Initially, all images were read by the local radiologist 
and/or rheumatologist. In addition, two independent 
readers (MdH, J-BP) scored all images of all centres 
using the Berlin method and the Canada–Denmark 
for MRI and the modified Stoke Ankylosing Spondy-
loarthritis Syndesmophyte Score (mSASSS) for radi-
ographs. Data of the two readers were kept separate 
as we did not perform an adjudication for each indi-
vidual lesion. From hereon we refer to this central 
reading as ‘SpA reader 1’ and ‘SpA reader 2’.3 5 25–27 
These readers were blinded for clinical information, 
the other modality and the scores of the other reader 
and the local reading. For the current study, we used 
bone marrow oedema (BME) lesions on MRI (from the 
Berlin score system), fatty corner lesion and corner and 
non-corner erosion on MRI (both from the Canada–
Denmark scoring system) and syndesmophytes on radi-
ographs (from the mSASSS) of SpA reader 1 and 2.
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statistical analysis
For the degenerative reading, consensus scores between 
the two readers or consensus by two out of three readers 
in case of adjudication have been used. For axSpA lesions, 
the scores of the two individual readers have been used. 
Summary statistics of continuous variables were reported 
in means and SD, for categorical data in percentages, 
median and frequencies to describe the prevalence of 
degenerative lesions. The difference between patients 
with no axSpA and with axSpA was analysed by comparing 
individual degenerative changes based on various cut-off 
points (at least one until at least three lesions) by the χ2 
test. Cohen’s kappa was used for interobserver agree-
ment (weighted kappa for Pfirrmann grading). A p value 
less than 0.05 was considered statistically significant. No 
adjustment for multiple testing was performed.

To analyse the overlap between lesions scored as degen-
erative or as SpA, four pairs of lesions were selected based 
on (potential) resemblance: Modic type I and SpA-asso-
ciated BME (Berlin method); Modic type II and fatty 
lesions (Canada–Denmark scoring system); Schmorls 
nodes and non-corner erosions (Canada–Denmark); 
spondylophytes and syndesmophytes (mSASSS). Overlap 
was defined in case both the degenerative reading and 
a SpA reader marked a vertebral unit (VU) positive for 
the two corresponding lesions. Overlap was reported with 
absolute numbers and percentages on a patient and on 
a VU level.

ResulTs
In total, 648 patients with complete radiographic and 
MRI at baseline were used. Mean age was 33.6 (SD 
8.6) and 46.8% were men. ASAS classification criteria 

were fulfilled in 409/648 patients (63.1%) of which 
173 (26.7%) patients were in the clinical arm and 
236 (36.4%) patients were in the imaging arm. More-
over, 59.1% patients were HLA B27 positive and mean 
symptom duration was 18.2 months (SD 10.5).

degeneration
Kappa scores were fair (0.41–0.60) for Schmorls nodes 
on radiographs and HIZ, and substantial (0.61–0.80) 
for disc degeneration, facet joint osteoarthritis, central 
stenosis, Schmorls nodes on MRI, extrusion, protrusion, 
loss of disc height, osteophytes and good (0.81–1.00) for 
Modic changes.28 Adjudication for at least one lesion per 
patient was performed in 286/648 patients (44.2%).

Degenerative changes were found in 456/648 patients 
(70.4%) (table 1). Degenerated discs and Schmorls 
nodes had the highest prevalence and were present 
in 278/648 patients (42.9%) and 238/648 patients 
(36.7%), respectively. More male patients had degen-
erative changes (226/303 (74.6%) males vs 230/345 
(66.7%) females (p=0.03)), and this difference is almost 
completely explained by the higher prevalence of 
Schmorls nodes (136/303 (44.9%) males and 102/345 
(29.6%) females). Prevalence of other degenerative 
changes on both MRI and radiograph were compa-
rable in both genders. On radiographs, degenerative 
changes were found in 191/648 patients (29.5%). Male 
and female patients were equally represented; 92/303 
men (30.4%) and 99/345 women (28.7%) (p=0.2). 
Prevalence of degeneration was lower on radiographs 
compared with MRI; loss of disc height was most prev-
alent on the radiographs and was found in 153/648 
patients (23.6%) (table 1).

Table 1 Number of patients with a degenerative change split by gender

Total
(n=648)

Female
(n=345)

Male
(n=303)

MRI

Canal stenosis 12 (1.9) 6 (1.7) 6 (2.0)

Extrusion 106 (16.4) 61 (17.7) 45 (14.9)

High-intensity zone 172 (26.5) 96 (27.8) 76 (25.1)

Modic type I 48 (7.4) 32 (9.3) 16 (5.3)

Modic type II 31 (4.7) 17 (4.9) 14 (4.6)

Protrusion 108 (16.7) 62 (17.9) 46 (15.2)

Disc degeneration grade >2 278 (42.9) 150 (43.5) 128 (42.2)

Schmorls node without oedema 238 (36.7) 102 (29.6) 136 (44.9)

Schmorls node with oedema 18 (2.8) 6 (1.7) 12 (4.0)

Radiographs

Loss of disc height 146 (22.5) 73 (21.2) 73 (24.1)

Osteophytes 94 (14.5) 49 (14.2) 45 (14.9)

Sclerosis 80 (12.3) 45 (13.0) 35 (11.6)

Facet joint osteoarthritis 17 (2.6) 7 (2.0) 10 (3.3)

Schmorls node 29 (4.5) 14 (4.1) 15 (4.9)
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Equal number of patients with axSpA and without 
axSpA had one or more positive degenerative parameters 
on MRI (173/239 (72.4%) patients with no axSpA and 
283/409 (69.2%) patients with axSpA, p=0.45) and on 
radiograph (87/239 (36.4%) patients with no axSpA and 
104/409 (26.9%) patients with axSpA, p=0.14). When 
patients with axSpA and without axSpA were compared 
for cut-off points of individual degenerative changes, 
more patients in the no-axSpA group had Modic changes 
compared with patients from the axSpA group; Modic 
type I change was found in 29/239 (14.9%) patients with 
no axSpA and in 19/409 (4.2%) patients with axSpA 
(p=0.001). For Modic type II changes, this was 20/239 
(10.3%) patients with no axSpA and 11/409 (2.4%) 
patients with axSpA (p=0.002). Only few patients from 
both groups had more than one Modic I or Modic II 
change. No statistically significant differences were found 
between the two patient groups for any of the other 
cut-off points of any of the degenerative changes. Table 2 
lists the prevalence of cut-off points and p values for the 
comparison of patients with no axSpA and with axSpA.

For both MRI and radiographic images, degenerative 
changes were found predominantly in the lumbar spine. 
Especially at L4–L5 and L5–S1, the prevalence of degen-
eration was high. Overall, 292/366 (79.8%) patients with 
degeneration in the lumbar spine had degeneration at this 
location. Degenerated discs (grade 2 or higher) were found 
in 211/366 patients (57.7%) at level L4–L5, L5–S1 and 
herniation in 149/366 patients (40.7%) in L4–L5 or L5–S1. 
Schmorls nodes were an exception as these were most prev-
alent in the lower thoracic spine. Figure 1 shows the distri-
bution of the degenerative changes in the spine per VU.

Overlap
Both teams of readers assessed 638 patients with 14 674 
VUs on MRI and 7656 VUs on radiographs. Figure 1b 
shows the distribution of the axSpA lesions in the spine 
per VU. AxSpA lesions on MRI are more evenly distrib-
uted in the spine with a slightly higher prevalence in the 
lower thoracic spine. Although reader 1 scored more 
BME lesions and reader 2 scored more fatty changes, the 
overall distribution was comparable.

In 19/638 (3.0%) and in 23/638 (3.6%) of the patients, 
at least one VU with overlap existed between the degen-
erative reading and axSpA reader 1 or 2, respectively. 
Table 3 shows the overlap for specific combinations of 
lesions. Examples of images are presented in figures 2–4. 
Of the patients with overlap between the degenerative 
reading and SpA reader 1, 16/19 (84.2%) patients had 
axSpA and for reader 2, this was 17/23 (73.9%) patients. 
Remarkably, there was no overlap on the radiographs 
between syndesmophytes and spondylophytes.

In table 4, we present cross-tables per VU and per 
mimicking lesion between the degenerative reading and 
each SpA reader. It is apparent that both for the combi-
nation Modic type I and BME and for the combination 
Modic type II and fatty lesions, the axSpA lesion is more 
prevalent than the degenerative counterpart (eg, SpA 

Table 2 Degenerative changes according to various   
cut-offs of the lesions in the no-axSpA and the axSpA 
groups

No-axSpA
(n=239)

axSpA
(n=409) P values

MRI

Canal stenosis 1 5 (2.1) 7 (1.7) 0.31

2 4 (1.7) 5 (1.2) 0.56

3 3 (1.3) 4 (0.99) 0.74

Extrusion 1 48 (20.1) 58 (14.3) 0.07

2 17 (8.8) 14 (3.1) 0.05

3 5 (2.6) 4 (0.99) 0.41

High-intensity 
zone

1 66 (34.0) 106 (23.3) 0.70

2 12 (6.2) 31 (6.8) 0.91

3 1 (0.5) 6 (1.3) 0.99

Modic type I 1 29 (14.9) 19 (4.2) 0.01*

2 1 (0.5) 1 (0.2) 1

3 – 1 (0.2) 1

Modic type II 1 20 (10.3) 11 (2.4) 0.02*

2 3 (1.5%) 1 (0.2) 0.29

3 2 (1.0%) – 0.26

Protrusion 1 37 (19.1) 71 (15.6) 0.42

2 11 (5.7) 23 (5.1) 0.73

3 3 (1.5) 8 (1.8) 0.76

Pfirrmann grade 
>2

1 87 (44.8) 191 (42.1) 0.57

2 44 (22.7) 94 (20.7) 0.65

3 17 (8.8) 34 (7.5) 0.70

Schmorls node 
without oedema

1 67 (34.5) 171 (37.7) 0.50

2 48 (24.7) 125 (27.5) 0.52

3 40 (20.6) 91 (20.0) 0.95

Schmorls node 
with oedema

1 6 (3.1) 12 (2.6) 0.95

2 1 (0.5) 5 (1.1) 0.79

3 – 1 (0.2) 1

Radiographs

Loss of disc 
height

1 53 (27.3) 93 (20.5) 0.09

2 21 (10.8) 31 (6.8) 0.14

3 7 (3.6) 13 (2.9) 0.83

Osteophytes 1 35 (18.0) 59 (13.0) 0.14

2 15 (7.7) 22 (4.8) 0.23

3 8 (4.1) 15 (3.3) 0.81

Sclerosis 1 32 (16.5) 48 (10.6) 0.06

2 14 (7.2) 16 (3.5) 0.07

3 6 (3.1) 8 (1.8) 0.46

Facet joint 
osteoarthritis

1 6 (3.1) 11 (2.4) 0.86

2 1 (0.5) 2 (0.4) 1

3 – – – 

Schmorls node 1 8 (4.1) 21 (4.6) 0.90

2 3 (1.5) 8 (1.8) 1

3 1 (0.5) 4 (0.9) 0.99

 *P<0.05.
axSpA, axial spondyloarthritis.
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reader 1 scored 898 VUs with BME and Modic type I was 
scored in 50 VUs). For Schmorls nodes and non-corner 
erosions, the opposite is true (eg, in 865 VUs a Schmorls 
node was scored by the degenerative reading and SpA 
reader 1 scored in 30 VUs a non-corner erosion). None-
theless, the number of VUs with overlap was low in all 
cases (14 VUs in the first example and 9 in the latter). On 
radiographs, no VU with overlap between the degenera-
tive reading and SpA readers was present.

dIsCussIOn
We assessed the prevalence of degenerative changes on 
MRI and radiographs of the spine of young patients with 
short-term inflammatory back pain included in the DESIR 
cohort. The prevalence of degeneration in the spine is high 

and concentrated predominantly in the lower lumbar spine, 
while there is no difference between patients fulfilling or 
not fulfilling the axSpA criteria. There was only minimal 
overlap between the degenerative reading and the indi-
vidual central readings for axSpA lesions, which indicates 
that readers are able to distinguish lesions as belonging to 
degenerative versus SpA lesions.

Figure 1 (A) Heatmap of all degenerative changes per vertebral unit. Graphical representation of the prevalence of all 
degenerative changes per vertebral unit. The colour key on the right side indicates the prevalence. (B) Heatmap of SpA lesions 
used for comparison with degenerative changes. Graphical representation of the prevalence and distribution of axSpA lesions 
(which were used for comparison with the degenerative lesions). Reader 1 (R1) and reader 2 (R2) are compared side by side. 
Colour key used same increments and colours as in figure 1A (for comparison). axSpA, axial spondyloarthritis.

Table 3 Number of patients with overlap between the 
degenerative reading and the SpA reading per compared 
lesion pair

SpA reader 
1 and 
degenerative 
reading
(n=638)

SpA reader 
2 and 
degenerative 
reading
(n=638)

MRI

Modic type I and BME 
lesions

12 (1.9%) 6 (0.9%)

Modic type II and fatty 
changes

9 (1.4%) 11 (1.7%)

Schmorls nodes and 
non-corner erosions

5 (0.8%) 11 (1.7%)

Radiographs

Spondylophytes and 
syndesmophytes

0 0

BME, bone marrow oedema; SpA, spondyloarthritis.

Figure 2 Sagittal short tau inversion recovery images of 
the lower spine of two different patients. (A) At level L5–
S1, disc space narrowing with a low signal intensity of the 
disc is seen, with concomitant high signal intensity of the 
endplates of L4 and L5 (arrows). This is consistent with disc 
degeneration with Modic endplate changes. (B) At L5–S1, 
disc degeneration is present without endplate changes; the 
disc space narrowing is less pronounced than in (A). At level 
L3–4, however, the anterior corners of the endplates show 
focal high signal intensity despite a normal disc (arrows). This 
is based on osteitis secondary to axial spondyloarthritis.
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The prevalence of degeneration in the current study is 
comparable with results of the SPACE cohort (inclusion 
based on back pain symptom duration of more than 3 
months but no longer than 2 years and onset back pain 
after 16 years but before 45).29 Of 274 patients, 245 (90%) 
patients had one or more parameters for positive param-
eters of degeneration, compared with 70% in the current 
study. In the SPACE study, the highest prevalence was also 

found in the lower lumbar spine, and no difference was 
found between patients fulfilling the ASAS criteria and 
patients not fulfilling the ASAS criteria.8 Degeneration 
was found as often in patients without axSpA as it was in 
patients with axSpA and cut-off points could not discrimi-
nate between patient groups. In the current study, Modic 
type I and II changes were exceptions; although Modic 
lesions were scarce in both groups, more patients without 
axSpA compared with patients with axSpA had one lesion. 
However, Modic changes are found in both groups, and 
thus the presence of a Modic lesion does not discrimi-
nate between patients with no axSpA and patients with 
axSpA. Also, it is possible to discriminate between Modic 
changes and BME and fatty changes associated with 
axSpA, meaning that Modic changes in patients with no 
axSpA are not likely to be misinterpreted as BME or fatty 
changes as we showed in the current study.

The overlap was low: 32 VUs in 19 patients for SpA 
reader 1 and 34 VUs in 23 patients for SpA reader 2. 
When we look at individual mimicking lesion pairs, we 
see that the overlap did not depend on the prevalence 
of specific lesions. For example, high signal intensity on 
STIR consistent with BME due to osteitis in axSpA was 
frequently found and not misinterpreted by the degen-
erative readers. In contrast, Schmorls nodes had a high 
prevalence and were not misinterpreted by the axSpA 
readers. In both cases, the degenerative and SpA readers 
were able to discriminate between them and only scored 
in case they were certain of the aetiology. This was true 
for the comparison between the degenerative reading 
and each of the two SpA readers.

These results can be explained by several reasons. First, 
the readers (both for degeneration and axSpA lesions) in 
the current study were trained and experienced. This was 
achieved by practising and reviewing cases with experienced 
musculoskeletal radiologists with an interest in axSpA. 
Knowledge of degenerative changes and axSpA lesions 
is pivotal for both the degeneration readers and axSpA 
readers to make the correct judgement in equivocal cases. 
Second, the clear definitions of degenerative changes and 
SpA lesions given by the literature aided in making the 
distinction. For example, Modic type I lesions are defined 
as high signal on fluid sensitive images over the full width 
of the vertebral endplate, while axSpA-associated BME typi-
cally is located in the anterior or posterior corner.7 21 In 
real life, there are of course cases where the distribution 
of oedema in the endplate is ambiguous. However, readers 
should adhere to the definitions as much as possible. Third, 
the distribution pattern of degeneration and axSpA lesions 
within the spine differed: degeneration is predominantly 
located in the lower lumbar spine and axSpA lesions were 
present in the whole spine, as can be seen in figure 1A and 
B. As an exception to this, Schmorls nodes are found in the 
lower thoracic spine most often. When in doubt, the loca-
tion can give additional information about the (probable) 
origin of a lesion.

So, with proper training and adequate knowledge, readers 
are able to discriminate between SpA and degeneration. 

Figure 3 Same patient as 1b. On another sagittal short 
tau inversion recovery slice, the high signal intensity at the 
corners of the endplates, signs of axial spondyloarthritis, are 
more clearly seen at L2–3 as well (arrows). The degenerated 
disc L5–S1 (dotted arrow) has a high-intensity zone at the 
posterior part (B).

Figure 4 (A, B) Sagittal short tau inversion recovery 
image with a degenerated disc L5–S1 (arrow), with classic 
spondylophytes on the conventional radiograph (arrow).
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This is especially valuable in patients with early axSpA or 
patients with a suspicion of axSpA because in these patients 
lesions can be scarce and indistinct.

This study has several strengths. The study population in 
the current study is large, 648 patients, with both patients 
fulfilling and not fulfilling the ASAS axSpA criteria, making 
a comparison of the two groups possible. The DESIR cohort 
is a multicentre study and standardised imaging protocols 
ensure uniform radiographs and MRI scans. Available adju-
dicated degenerative scores provide an excellent source of 
comparison with the central SpA readings.

We have analysed the results of two well-trained central 
readers, whereas the images in the DESIR cohort were also 
assessed by a local radiologist and/or rheumatologist for the 
presence of axSpA lesions. Although comparing the local 
readers with the degenerative reading would make an inter-
esting analysis, this was not possible since the local readers 
assessed the images only on the presence of inflammatory 
lesions and on the presence of structural lesions for the 
whole spine and SI joints. A limitation of the study is that 
the current results cannot be extrapolated to non-trained 
readers.

In addition, the way we defined overlap (a positive score 
by both readings anywhere in a VU) does not necessarily 
mean that the degenerative reading and SpA reading scored 

the exact same lesion, for example, a Schmorls node in the 
superior endplate and an erosion in the inferior endplate of 
the same VU is regarded in the current analysis as overlap; 
thus, the actual overlap by double interpretation of a lesion 
is potentially even lower.

In conclusion, we confirm that the prevalence of degen-
eration is high in an early inflammatory back pain cohort 
without difference between patients fulfilling and not 
fulfilling ASAS axSpA criteria. Most importantly, we show 
that it is very well possible to discriminate between degener-
ation and axSpA lesions by trained readers.
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Table 4 Cross-tables between the degenerative reading and the SpA readers for the overlap per vertebral unit per mimicking 
lesion pair

Degenerative 
reading SpA reader 1 SpA reader 2

MRI

Bone marrow oedema lesions (Berlin criteria)

1 0 Total 1 0 Total

Modic type I 1 14 36 50 1 8 42 50

0 884 13 740 14 624 0 619 14 005 14 624

Total 898 13 776 14 674 Total 627 14 047 14 674

Fatty lesions (Canada–Denmark)

1 0 Total 1 0 Total

Modic type II 1 9 26 35 1 11 24 35

0 3 14 646 14 639 0 3 14 646 14 639

Total 12 14 662 14 674 Total 14 14 660 14 674

Non-corner erosions (Canada–Denmark)

1 0 Total 1 0 Total

Schmorls nodes 1 9 856 865 1 15 850 865

0 21 13 788 13 809 0 23 13 786 13 809

Total 30 14 644 14 674 Total 38 14 636 14 674

Radiographs

Syndesmophytes (mSASSS)

1 0 Total 1 0 Total

Osteophytes 1 0 51 51 1 0 51 51

0 5 7600 7605 0 72 7533 7605

Total 5 7651 7656 Total 72 7584 7656

mSASSS, modified Stoke Ankylosing Spondyloarthritis Syndesmophyte Score (assessed on radiograph); SpA, spondyloarthritis; 1, present; 
0, absent.
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