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Spine and sacroiliac joints on magnetic
resonance imaging in patients with early
axial spondyloarthritis: prevalence of lesions
and association with clinical and disease
activity indices from the Italian group
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SUMMARY
Our aim was to determine the prevalence of spine and sacroiliac joint (SIJ) lesions on magnetic resonance
imaging (MRI) in patients with early axial spondyloarthritis (axSpA) and their correlation with disease
activity indices.
Sixty patients with low back pain (LBP) (>3 months, <2 years, onset <45 years), attending the SpA-clinic of
the Unita Operativa Complessa Reumatologia of Padova [SpondyloArthritis-Caught-Early (SPACE) study],
were studied following a protocol including physical examination, questionnaires, laboratory tests, X-rays
and spine and SIJ MRI. Positive spine and SIJ MRI and X-rays images were scored independently by 2 read-
ers using the SPARCC method, modified Stoke ankylosing spondylitis spine score and New York criteria.
The axial pain and localization of MRI-lesions were referred to 4 sites: cervical/thoracic/lumbar spine and
SIJ. All patients were classified into three groups: patients with signs of radiographic sacroiliitis (r-axSpA),
patients without signs of r-axSpA but with signs of sacroiliitis on MRI (nr-axSpA MRI SIJ+), patients with-
out signs of sacroiliitis on MRI and X-rays (nr-axSpA MRI SIJ-).
The median age at LBP onset was 29.05+8.38 years; 51.6% of patients showed bone marrow edema (BME)
in spine-MRI and 56.7% of patients in SIJ-MRI. Signs of enthesitis were found in 55% of patients in the
thoracic district. Of the 55% of patients with BME on spine-MRI, 15% presented presented a negative SIJ-
MRI. There was a significant difference between these cohorts with regard to the prevalence of radiographic
sacroiliitis, active sacroiliitis on MRI and SPARCC SIJ score.
The site of pain correlated statistically with BME lesions in thoracic and buttock districts. Since positive
spine-MRI images were observed in absence of sacroiliitis, we can hypothesize that this finding could have
a diagnostic significance in axSpA suspected axSpA.

Key words: Axial spondyloarthritis; early onset spondyloarthritis; disease activity; clinimetric indices
spine; sacroiliac joints.

Reumatismo, 2016; 68 (2): 72-82

tologists are making every effort to assess
disease activity not only with the intent of

pondyloarthritis (SpA) is a group of
chronic inflammatory rheumatic dis-
eases that share overlapping features and
that can be divided into two main groups:
axial SpA (axSpA) and peripheral SpA

initiating treatment as soon as possible but
also to monitor patients’ response to ther-
apy. In accordance with the revised New
York criteria, conventional radiographs
of the sacroiliac joint (SIJ) are frequently

Corresponding author ~ (pPSpA) (1-3). Thanks to the development used to detect sacroiliitis, a typical expres-
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progress has been made in the treatment
of axSpA making early diagnosis and
treatment even more relevant. Rheuma-

of ankylosing spondylitis (AS) (4). This
method has however proved to be inade-
quate to diagnose a patient with suspected
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early axSpA, as it is able to detect only
structural damage, which is a characteris-
tic of advanced disease stage (1, 4). Mag-
netic resonance imaging (MRI), which
can detect both inflammatory lesions and
structural damage of the SIJ, can be used
in addition to radiographs when SpA is
suspected (5-8). In patients with early-
onset axSpA without evidence of radio-
graphic sacroiliitis, MRI can, in fact,
detect inflammatory lesions before bone
damage becomes visible. As it has been
seen that these patients respond quickly
and effectively to anti-tumor necrosis
factor-a drugs (3, 9-11), it has become ur-
gent to identify early stages of the disease
in order to begin appropriate treatment as
early as possible.

The Assessment of SpondyloArthritis In-
ternational Society (ASAS) has recently
established classification criteria for
patients with suspected axSpA, includ-
ing those with and without radiographic
sacroiliitis (5). As far as imaging is con-
cerned, the ASAS criteria require the pres-
ence of sacroiliitis on a MRI or conven-
tional radiography in addition to at least
one of the signs of SpA for patients with
chronic low back pain (LBP) with age at
onset <45 years. Positive SIJ MRI scans
were defined by the ASAS/Outcome Mea-
sures in Rheumatology MRI working
group (OMERACT) as the presence of in-
flammatory lesions such as bone marrow
edema (BME) which is highly suggestive
of SpA (8).

Whether structural SIJ lesions should be
added to this definition and if structural
and inflammatory spinal lesions could
contribute to detecting axSpA remains to
be established (12). Inflammatory spinal
lesions on MRIs may nevertheless occur
in the absence of SIJ involvement (13).
Spinal MRIs in AS patients have uncov-
ered abnormalities in this district even be-
fore they are noted on plain radiographs
(14). The introduction of fat-suppression
sequences has allowed the visualization
of lesions within bone marrow that may
be obscured on MRI by marrow fat. These
lesions include BME adjacent to vertebral
endplates at the attachment of the annulus
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fibrosus to the vertebral rim and at the in-
sertion of anterior and posterior longitudi-
nal ligaments, both within the facet joints.
Since there is evidence that spondylitis
may also occur prior to or even without
sacroiliitis, it was considered important to
define the characteristics of a spinal MRI
considered positive for inflammation.

The ASAS/OMERACT working group
thus set out to define spinal MRIs positive
for inflammatory lesions (spondylitis) and
structural changes (fat deposition) (12). It
is also unknown whether the localization
of lesions is correlated to the site of axial
pain.

Imaging of the thoracic spine, which is
often involved in axSpA, has not yet been
taken into consideration when structural
damage is being evaluated (15-17). The
goal of this study is to determine the prev-
alence of spine and SIJ lesions on MRI
and their correlation with disease activity
indices in patients with early axSpA in-
cluded in the SpondyloArthritis Caught
Early (SPACE) Italian cohort.

Patients

Patients who were at least 16 years old,
suffering from inflammatory LBP (23
months, <2 years, onset <45 years) of un-
known origin and referred to a rheumatol-
ogist were included in the Italian section
of the SPACE study.

This is an ongoing observational cohort
study, which was originally launched at
the Leiden University Medical Centre in
January 2009. In March 2012 the SpA
Study Group of the Rheumatology Unit at
the University of Padua was involved in
the SPACE study. Eligible patients under-
went physical examinations, laboratory
tests, SIJ and spinal plain radiographs and
MRIs, following a standardized protocol.
The patients also completed questionnaires
on disease activity, physical functioning,
pain, and disease-related impairment. Ax-
ial pain and MRI lesions were localized
in 4 sites: in the cervical/thoracic/lumbar
spine and the SIJ. An experienced rheu-
matologist made the diagnosis of axSpA.
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In order to meet the ASAS criteria (5), it
was necessary to verify if the patients had
MRI evidence of active inflammatory le-
sions of the SIJ with definite BME, which
is highly suggestive of sacroiliitis. After
the X-rays and MRI images were read,
the patients were divided into three co-
horts: those with early signs of r-axSpA,
those without signs of r-axSpA but with
signs of active sacroiliitis on MRI (nr-
axSpA MRI S1J+), those without signs of
sacroiliitis on MRI and plain radiograph
(nr-axSpA MRI SIJ-). Only baseline (t0)
data were used in these analyses. At that
time point, all the patients were being
treated with non-steroidal anti-inflamma-
tory drugs. No patients were treated with
synthetic or biological disease modifying
anti-rheumatic drugs. The local medical
ethical committee approved the study and
informed consent was obtained from all
patients at study inclusion.

Magnetic resonanceimaging assessments
SIJ and spinal MRIs were performed at
baseline using a 1.5T scanner Magnetom
Harmony (Siemens AG Medical Solu-
tions, Munich, Germany) with phased-ar-
ray surphace coil, acquiring T1-weighted
turbo spin echo (T1TSE; TR 550/TE 10)
and short-tau inversion recovery (STIR;
TR 2500/TE60) sequences.

The coronal oblique and sagittal views
of the SIJ and spine were in 4 mm slice
thicknesses.

The images were analyzed independently
by two expert radiologists trained in scor-
ing MRIs in accordance with the ASAS
definition and the SPARCC scoring sys-
tem (18, 19). If the two readers scored
positive, the image was scored accord-
ingly. All readers were blinded for clinical
and laboratory data, and for the results of
the other imaging methods.

The mean scores were calculated using
those of both of the readers. It was per-
formed intra and inter-observer reliability.
All of the inflammatory lesions typical of
SpA were graded using the SPARCC scor-
ing system: the SIJ is graded positive if
>1 BME lesion highly suggestive of SpA
is visible on >2 consecutive slices or if

several BME lesions highly suggestive of
SpA are visible on a single slice (8).

The presence of only synovitis, enthesitis,
or capsulitis without BME is not sufficient
for a positive reading.

According to the SPARCC scoring meth-
od, the presence of an increased signal
corresponding to BME lesions on SIJ-
MRIs should be noted on 6 consecutive
coronal slices selected as representing the
synovial compartment of the SIJ.

The left and right SIJ MRIs were divided
into quadrants for a total of 8 per coro-
nal slice. Each quadrant was assessed and
evaluated for the presence (scored 1) or
absence (scored 0) of BME. To each coro-
nal slice per SIJ was given an additional
score of 1 for the presence of an intense
signal and an additional score of 1 for a
deep lesion, defined as a homogeneous,
unequivocal increase in a signal 1 cm
from the articular surface.

The maximum possible score across 6
slices was 48 for the presence of BME, 12
for intense edema, and 12 for deep edema,
for a maximum possible total score of 72
(18). Structural lesions on SIJ-MRIs were
also evaluated. According to the ASAS/
OMERACT MRI group, BME and fatty
lesions on spinal MRIs are considered
when they are visible on >2 consecutive
slices, while the presence of >1 slice is
enough for structural lesions (erosions,
sindesmophytes) (12). For the spine, the
6 most severely affected disco-vertebral
units (DVUs) were selected and each was
divided into 4 quadrants, with each quad-
rant assessed for the presence (scored 1)
or absence (scored 0) of BME. Each quad-
rant was scored on 3 consecutive sagit-
tal slices per DVU, yielding a maximum
possible score of 12 per DVU for BME.
Each sagittal slice per DVU was given an
additional score of 1 for the presence of
an intense signal and an additional score
of 1 for a deep lesion, defined as a homo-
geneous, unequivocal increase in STIR
signal >1 cm from the vertebral end plate.
The maximum possible score for all 6
DVUs was 72 for the presence of BME,
18 for intense edema, and 18 for deep ede-
ma, for a maximum possible total score of
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108 (19). The structural lesions on spinal
MRIs were also evaluated.

Radiographs assessments

Lateral view radiographs of the cervical
and lumbar spine and anterior-posterior
view radiographs of the pelvis were taken.
The images were obtained with a Philips
vertical bucky, with a focus-film distance
of 140 cm, film size of 18x43 cm. The
images were read independently by two
expert trained musculoskeletal radiolo-
gists, blinded for patients’ characteristics,
clinical outcome and for the results of the
other imaging methods. The mean scores
were calculated using those of both of the
readers. It was performed intra and inter-
observer reliability.

The modified Stoke ankylosing spondyli-
tis spine score (mSASSS) scoring method
modified by Creemers was used (16). Ac-
cording to this method, lateral views of
the anterior vertebral corners (VCs) of
the cervical (lower border of C2 to upper
border of T1) and lumbar (lower border of
T12 to upper border of S1) segments (a to-
tal of 24 VCs) are scored for the presence
of erosions and/or sclerosis and/or squar-
ing (1 point), syndesmophytes (2 points)
and bridging syndesmophytes (3 points).
The total score ranges from 0 to 72 (16).
Evaluation of the SIJ was based on the
New York criteria (4), with scores ranging
from O to 4 (O=no change, 1=look slightly
faded edge joint, pseudo-widening or nar-
rowing of the rhyme, mild subchondral
sclerosis, 2=irregular margin joint with
images of erosion, shrinkage of rhyme,
subchondral sclerosis evident, 3=erosions
and subchondral sclerosis evident with
initial synostosis, 4=complete ankylosis).

Clinical evaluation, questionnaires

and laboratory tests

The clinical evaluation focused on an ex-
amination of the spine, SIJ and entheses,
using the Bath ankylosing spondylitis
metrology index (BASMI) and the Maas-
tricht ankylosing spondylitis enthesitis
score (MASES) as a guide. The patients’
disease activity and physical functioning
were assessed using self-reported ques-
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tionnaires and composite indices: the
Bath ankylosing spondylitis disease activ-
ity index (BASDAI), the Bath ankylosing
spondylitis functional index (BASFI), the
ankylosing spondylitis disease activity
score (ASDAS), the visual analogue scale
(VAS pain), the VAS night pain scale, the
VAS disease activity, the Bath ankylosing
spondylitis patient global score (BASG1),
the BASG2, the health assessment ques-
tionnaire (HAQ).

Patients’ erythrocyte sedimentation rate
(ESR) (normal range 0-15 mm/h) and high
sensitivity C reactive protein (hsCRP) (nor-
mal range 0-6 mg/L) were also evaluated.

Statistical analyses

Odds ratio (OR) was used to assess the
association at tO between the site of axial
pain and the localization of the inflamma-
tory and structural lesions on the spinal
and SIJ MRIs. Cohen’s Kappa was used
for intra and inter-observer reliability.
The Kruskal Wallis (ANOVA) was used
to compare at tO0 the following indices:
clinical (BASMI, MASES), serological
(ESR, hsCRP), functional (BASFI, HAQ,
BASGI1, BASG2, VAS pain, VAS night
pain, VAS disease activity), disease activ-
ity (BASDAI, ASDAS) indices and imag-
ing score (MSASSS, NY score, SPARCC
SIJ and SPARCC 6-DVU). A P value
<0.05 was considered significant.

One hundred percent of the 60 patients
studied fulfilled the ASAS criteria for ax-
SpA; 23 (38.3%) patients were diagnosed
as having r-axSpA, 17 (28.3%) as having
nr-axSpA MRI SIJ+ and 20 (33.3%) as
having nr-axSpA MRI SIJ-.

The median age at LBP onset was
29.05+8.38 years, 45% were male, 38.3%
of the patients were HLA-B27+; there
was axial involvement in 34 (55.7%) pa-
tients and axial/peripheral involvement in
27 (44.3%) patients. High prevalence of
psoriasis and heel enthesitis (respectively
34.4% and 80.3%) were noted. Other pa-
tient characteristics and SpA features are
outlined in Table I.
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Table | - Baseline characteristics of the 60 patients studied [ltalian section of the SpondyloArthritis
Caught-Early (SPACE) study].

Age of onset back pain, mean (+SD) 29.05 (+8.38)

Male, n (%) 26 (43.3%)

Duration (months) back pain, mean (+SD) 12.62 (+5.85)

Only axial involvement, n (%) 34 (56.7%)

Axial and peripheral involvement, n (%) 27 (43.3%)

HLA-B27 positive, n (%) 22 (36.7%)

Positive family history of SpA, n (%) 29 (48.3%)

IBP, n (%) 60 (100%)

Peripheral arthritis, n (%) 26 (43.3%)

Psoriasis, n (%) 21 (35%)

Dactylitis, n (%) 15 (25%)

Heel enthesitis, n (%) 48 (80%)

Uveitis, n (%) 4(6.7%)

IBD, n (%) 8 (13.3%)

Preceding infection, n (%) 2 (3.3%)

Good response to NSAIDs, n (%) 58 (96.7%)

Elevated CRP/ESR, n (%) 33 (55%)

Cervical pain, n (%) 39 (65%)

Thoracic pain, n(%) 28(46.6%)

Buttock pain, n (%) 49 (81.6%)

Alternating buttock pain, n (%) 26 (43.3%)

Morning stiffness, n (%) 57 (95%)

Night pain, n (%) 58 (96.7%)

Sacroiilitis MRI, n (%)° 32 (563.3%)

Sacroiliitis X-ray, n (%)# 23 (38.3%)
SD, standard deviation; HLA-B27, human leukocyte antigen; SpA, spondyloarthritis; IBP, inflammatory
back pain; IBD, inflammatory bowel disease; NSAID, non-steroidal anti-inflammatory drugs; CRP, C-reac-
tive protein; ESR, erythrocyte sedimentation rate; MRI, magnetic resonance imaging. *Balanitis, urethritis
or cervicitis; °sacroiilitis MRI according the Assessment of SpondyloArthritis International Society/Euro-
pean League Against Rheumatism (ASAS/EULAR); #Sacroiliitis X-ray according New York criteria.
Of the studied patients, 65%, 46.6%, 0.79 for spine radiological lesions and
100%, and 81.6%, respectively, com- kappa 0.77 for SIJ radiological lesions).
plained about cervical/thoracic/lumbar/ The intra-observer reliability was moder-
buttock pain. ate to good for all spine and SIJ images
All spine and SIJ on MRI images were on X-rays and MRI (mean kappa-coef-
evaluated by two expert radiologists and ficients between 0.59 and 0.80 for SIJ).
the inter-observer reliability was respec-  Forty-two patients (70%) presented struc-
tively good to moderate (kappa 0.73 for tural and/or inflammatory lesions on SIJ-
inflammatory lesions and 0.58 for struc- MRIs at tO (on the right SIJ in 60% of
tural lesions on spine MRI) and good to  the patients and on left one in 53.3% of
moderate (kappa 0.78 for inflammatory the patients). BME lesions were present
lesions and 0.60 for structural lesions on  in 34 (56.7%) patients (50% on the right
SIJ MRI). The inter-observer reliability  SIJ and 38.33% on the left one). Struc-
for all X-rays images was good (kappa tural lesions on SIJ-MRI were present in
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Table Il - The prevalence of inflammatory and structural lesions at baseline in three cohorts.

r-axSpA nr-axSpA MRI SIJ+ nr-axSpA MRI SlJ-
Total number of patients 23 (38.3%) 17 (28.3%) 20 (33.3%)
SlJ total lesions on MRI 22 (95.6%) 17 (100%) 3 (15%)
BME lesions 18 (81.7%) 17 (100%) 0(0%)
Sclerosis lesions 13 (56.5%) 2 (11.8%) 3 (15%)
Fatty lesions 5(21.7%) 2 (11.8%) 1(5%)
Erosive lesions 5(21.7%) 1(5.9%) 0(0%)
Spine total lesions on MRI 19 (82.6%) 14 (82.3%) 10 (50%)
BME lesions 16 (69.6%) 10 (58.8%) 6 (30%)
Enthesitis lesions 12 (52.2%) 8(47.1%) 5 (25%)
Fatty lesions 6 (26.1%) 4 (23.5%) 3 (15%)
Sclerosis/syndesmophytes lesions 6 (26.1%) 4 (23.5%) 4 (20%)
Erosive lesions 1(4.3%) 2 (11.8%) 2 (10%)

r-axSpA, patients with signs of radiographic sacroiliitis; nr-axSpA MRI SlJ+, patients with no signs of
radiographic sacroiliitis but with signs of sacroiliitis on magnetic resonance imaging; nr-axSpA MRI SIJ-,
subjects with no signs of sacroiliitis neither on MRI not on X-rays; SlJ, sacroiliac joints; BME, bone mar-

row edema.

22 (36.7%) patients (26.7% on the right
SIJ and 30% on the left one). Thirty-three
(55%) patients presented inflammatory
and/or structural lesions on the spinal
MRI at t0. BME lesions at the anterior
corner of the spine were present in 51.6%
(18.3, 30 and 31.7%, respectively, in the
cervical/thoracic/lumbar regions). Struc-
tural spine lesions were present in 35%
(17, 13, 17%, respectively, in the cervi-
cal/thoracic/lumbar regions). Signs of
enthesitis were found in 35 (58.3%) pa-
tients: at the level of the cervical spine in
5% of the patients, of the thoracic spine in
55% of the patients, at the lumbar spine in
6% of the patients.

The 9 (15%) patients with inflammatory
lesions on spinal MRIs showed no abnor-
malities on the SIJ ones, while 12 (20%)
patients without active sacroiliitis on SIJ
MRIs did not presented lesions on the spi-
nal MRIs.

The prevalence of inflammatory and
structural lesions at t0 in the three cohorts
(r-axSpA, nr-axSpA MRI SIJ + and nr-
axSpA MRI S1J) are outlined in Table II.
An increased prevalence of structural le-
sions on SIJ MRI that was found in the
r-axSpA patients with respect to the other
two cohorts would support the presence
of sacroiliitis involvement on standard X-

rays. R-axSpA and nr-axSpA MRI SIJ+
patients had more inflammatory and struc-
tural spinal lesions with respect to the nr-
axSpA MRI SIJ-patients (Table II).

The OR between the site of pain and
the localization of BME lesions was, re-
spectively, 20.78 [confidence interval
(CD):0.39-11.05; P=not significant (NS)],
163.93 (CI:3.31-81.28; P=0.0006), 0.34
(CIL:0.01-17.91; P=NS) for the cervical/
thoracic/lumbar spine areas and 304.88
(CI: 1.71-546.56; P=0.0203) for the but-
tocks.

The association of pain with structural le-
sions on the MRIs of the same site was
not significant except for the buttock pain/
structural SIJ MRI lesions (OR=70.1;
CI: 0.84-58.40; P=0.0122). The associa-
tion between thoracic pain and enthesitis
of the thoracic district was found to be
significant (OR=32.69; CI: 1.096-9.748;
P=0.0336). Clinical and disease activity
indices and imaging scores at t0 in the
three cohorts are outlined in Table III.
The ANOVA test uncovered a significant
difference in the prevalence of radio-
graphic sacroiliitis, active sacroiliitis on
MRI and the SPARCC SIJ score in the
three cohorts. No differences in the clini-
cal and disease activity indices between
the groups were found.
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Table Ill - Clinical and disease activity indices and imaging scores at baseline in the 60 patients studied and in the three cohorts.

Disease activity indices Cohort 1 Cohort 2 nr-axSpA MRI Cohort 3 nr-axSpA | P* Total=60 pts
and imaging scores r-axSpA, n=23 SlJ+, n=17 MRI SIJ-, n=20

ESR (mm/h), mean (SD) 17.57 (14.45) 18.41 (12.75) 18.95 (21.83) 10 18.27 (16.61)
hsCRP (mg/L), mean (SD) 2.54 (2.79) 1.56 (1.71) 2.76 (3.76) ns 2.11 (2.50)
HLA B27, n(%) 11 (47.8) 9 (52.9%) 3 (15%) ns 23 (38.3)
BASMI, mean (SD) 0.74 (1.01) 1.06 (1.35) 0.75(0.97) ns 1.83 (1.09)
MASES, mean (SD) 2.87 (2.39) 4.35 (2.69) 3.6 (2.37) ns 3.51(2.51)
BASFI, mean (SD) 16.22 (23.96) 24.74(23.19) 15 (15.73) ns 18.23 (21.37)
HAQ, mean (SD) 0.32 (0.52) 0.48 (0.61) 0.38 (0.35) ns 0.38 (0.49)
BASG1, mean (SD) 3.26 (2.93) 4.24 (2.73) 3.85 (3.36) ns 3.73(3.01)
BASG2, mean (SD) 4.78 (2.78) 5.47 (2.79) 5.05 (2.98) ns 5.07(2.82)
VAS pain, mean (SD) 3.70 (3.01) 4.06 (3.07) 455 (3.27) ns 4.08 (3.08)
VAS disease activity, mean (SD) 3.39 (2.86) 4.36 (3.30) 4.5 (3.55) ns 4.08 (3.21)
VAS pain night, mean (SD) 3.61(3.63) 3.71 (3.57) 3.8(3.44) ns 3.07 (3.49)
BASDAI, mean (SD) 38.02 (25.58) 53 (25.61) 46.38 (23.75) ns 45,05 (25.33)
ASDAS, mean (SD) 2.45(0.79) 2.7 (0.86) 2.50 (0.87) ns 2.53(0.81)
Sacroiliitis X-ray,® n (%) 23 (100%) 0(0) 0(0) <0.001 | 25(41.7)
Sacroiilitis MRI# n (%) 17 (73.9%) 17 (100%) 0(0) <0.001 | 32(53.9)
mSASSS, mean (SD) 3.26 (3.21) 3.53 (4.86) 3(3.79) ns 3.25(3.84)
Score SIJ, mean (SD) 1.30(0.63) 0(0) 0(0) ns 0.5 (0.75)
SPARCC spine, mean (SD) 7.26 (12.33) 5.18 (15.52) 2.05 (3.49) ns 4.93 (11.44)
SPARCC SIJ, mean (SD) 15.35 (16.57) 12.53 (9.15) 0(0) <0.001 | 9.43(13.10)

r-axSpA, patients with signs of radiographic sacroiliitis; nr-axSpA MRI SIJ+, patients without signs of r-axSpA but with signs of sac-
roiliitis on magnetic resonance imaging; nr-axSpA MRI SIJ-, patients without signs of sacroiliitis on MRI and X-rays; ESR, erythrocyte
sedimentation rate; SD, standard deviation; hsCRP, high sensitive C-reactive protein; ns, not significant; HLA-B27, human leukocyte
antigen; BASMI, bath ankylosing score metrology index; MASES, Maastricht ankylosing spondilities enthesitis score; BASFI, bath
ankylosing spondylitis functional index; HAQ, health assessment questionnaire; BASG1, bath ankylosing spondylitis patient global
score 1; BASG2, bath ankylosing spondylitis patient global score 2; VAS, visual analogue scale; BASDAI, bath ankylosing spondylitis
disease activity index; ASDAS, ankylosing spondylitis disease activity score; mSASSS, modified stoke ankylosing spondylitis spine
score; SlJ, sacroiliac joints; SPARCC, Spondyloarthritis Research Consortium of Canada. *P analysis of variance (Kruskal-Wallis) a t0:
P<0.05; °sacroiliitis X-ray according New York criteria; #sacroiilitis MRI according the Assessment of SpondyloArthritis International
Society/European League Against Rheumatism (ASAS/EULAR).
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Modern imaging technology of the pelvis
and spine has become a crucial tool for
diagnosing, classifying and monitoring
axSpA. The traditional radiograph is cur-
rently used in clinical practice to evalu-
ate structural bone changes which are an
expression of advanced pathological pro-
cesses such as sacroiliitis in AS. Radio-
graphic sacroiliitis, which was included in
the New York criteria (1984) (4), has long
been taken into consideration. Over the
past two decades, with the advent and de-
velopment of new imaging techniques, ef-
forts have been made to diagnose AS and

axSpA at ever-earlier stages before struc-
tural damage has occurred in order to en-
hance treatment efficacy (1, 3, 5, 7). MRI,
which can detect inflammatory lesions
and signs of active processes even before
structural bone damage has occurred, is
widely used in clinical practice to evaluate
patients with LBP and suspected axSpA
(8, 12). A positive MRI of the SIJ has re-
cently been included in the ASAS classifi-
cation criteria, whose definition was based
exclusively on the presence of inflamma-
tion of S1J (5, 7, 8, 20). Some studies (12,
21, 22) have recently taken into consider-
ation structural and inflammatory lesions
that can be seen on spinal MRIs. The type
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of injury most frequently observed in ax-
SpA is BME of the anterior vertebral cor-
ners, which is an expression of anterior
osteitis (19). Another type of lesion that
is detected is the replacement of vertebral
angles with adipose tissue (fatty lesions),
which seems to be less specific and oc-
cur later in SpA (23, 24). The presence of
BME at the posterior vertebral corners ap-
pears to be highly specific for this disease,
but its use as a diagnostic criterion has
been limited by low sensitivity. Just as the
ASAS/OMERACT MRI study group (8,
12), we analyzed the prevalence and type
of inflammatory and structural lesions in a
cohort of patients with early stage axSpA.
The prevalence of BME lesions in MRIs
of the SJI was high in our study, but it was
even higher than the prevalence of struc-
tural lesions, thus underlining the pecu-
liarity of this method in the visualization
of inflammatory findings in comparison to
morphological abnormalities. A signifi-
cant prevalence of BME lesions in the an-
terior vertebral corners was also observed
on MRIs of the spine. Consistent with re-
sults reported in previous studies (23-25),
the finding highlights the importance of
the involvement of the spine from the very
first phase of the inflammatory process in
axSpA. A high prevalence of other inflam-
matory signs on MRI linked to enthesi-
tis especially in the thoracic spine were
found in our patients suggesting involve-
ment of this district in the early stages of
axSpA. From the data reported in the lit-
erature (8, 12), it is unclear whether the
location of lesions on MRI is also associ-
ated to the site of axial pain. A significant
association between the site of pain and
BME lesions in the thoracic and buttock
district was noted in our patients. This
result seems to indicate that the location
of axial pain (thoracic and buttock pain)
could be used as a specific predictor of the
presence of inflammatory lesions on MRI.
The association between the site of pain
and the localization of MRI lesions is less
striking with regard to structural damage,
which was significant only for buttock
pain and structural lesions on MRIs of the
SIJ. Several studies (12, 13, 26, 27) have
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systematically evaluated the concomitant
use of spinal and pelvis MRI in patients
with suspected SpA and in healthy sub-
jects. One of these (13) demonstrated that
the simultaneous evaluation of the spine
and the SIJ using MRI can lead to higher
diagnostic accuracy. Other authors who
have not confirmed this finding (27) sus-
tain that the combined use of spinal and
pelvis MRI only moderately increases
the diagnostic value in patients with sus-
pected nr-axSpA, because of the inclu-
sion of false positives. In fact, other rheu-
matic diseases involving the spine such as
Scheuermann’s disease, spondylodiscitis,
erosive osteochondrosis and other degen-
erative diseases of the intervertebral disc,
may show similar patterns on MRI (12).
Even the appearance of multiple structur-
al lesions (at least three), just as fatty le-
sions, increases the probability of axSpA
(28), although, according to other studies,
the prevalence of these forms of lesions
tends to increase with aging and can be
present even in healthy individuals or pa-
tients affected with other spinal degen-
erative diseases. Patients with nonspecific
LBP and healthy subjects may have some
signs suggestive of SpA such as fatty le-
sions on spinal MRIs (12, 28). According
to Weber and colleagues (27) using a MRI
of the S1J alone is less sensitive but more
specific than the combined use of the spi-
nal and pelvis MRI, while inclusion of a
spinal MRI leads to increased sensitivity
and reduced specificity.

The cost and time necessary to carry out
MRIs cannot, in any case, be ignored.
Nine of the patients (15%) with inflamma-
tory lesions on spinal MRIs showed no ab-
normalities on SIJ MRIs, while 12 (20%)
patients with sacroiliitis on MRI did not
present lesions on spinal MRIs. Our data
would seem to indicate that the use of
spinal MRIs together with SIJ MRIs can
add additional, relevant information dur-
ing both the diagnostic process and the
therapeutic follow-up. The current study
investigated if there were any differences
in the clinical indices of disease activity
commonly used in clinical practice in re-
lation to the presence or absence of signs
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of sacroiliitis on plain radiographs and on
MRIs. Although a significant difference
was found in the three cohorts with regard
to the prevalence of sacroiliitis on MRIs
and X-rays and on the SPARCC S1J score,
we did not find any differences in clinical
and disease activity indices. Higher indi-
ces were not found in the patients with
active sacroiliitis on MRI with respect to
those without inflammatory changes in
the SIJ or with initial signs of radiograph-
ic sacroiliitis. This result may depend on
both the early stages of axSpA and the
small sample size. In fact, several stud-
ies (29-34) have reported higher values
of clinical, functional and disease activity
indices in r-axSpA, in patients with dis-
ease duration of several years with respect
to subjects with nr-axSpA. Future studies
could examine if there is any correlation
between the levels of these indices and the
presence/absence of active sacroiliitis in
large patient cohorts.

It has become increasingly urgent to de-
tect axSpA in its earliest stages in order
to initiate treatment as early as possible.
MRI can detect inflammatory lesions
and signs of active disease process even
before structural bone damage has oc-
curred. Pelvis MRI has recently been in-
cluded in the ASAS classification criteria
whose positivity is defined on the basis
of the exclusive presence of inflamma-
tory signs of SIJ. It remains a matter of
debate whether the inclusion of inflamma-
tory and structural lesions of spinal MRIs
in the ASAS classification criteria could
help to identify patients with suspected
axSpA. A high prevalence of inflamma-
tory lesions on MRIs of the SJI and of
the spine (anterior osteitis and enthesitis)
were found in our patients. As inflamma-
tory lesions on spinal MRIs can occur in
the absence of SIJ involvement, the use of
spinal MRIs together with SIJ MRIs may
add additional, relevant information to the
diagnostic process, especially with regard
to nr-axSpA patients without signs of sac-
roiliitis on MRI. A standard radiograph of

M. Lorenzin, A. Ortolan, P Frallonardo, et al.

the pelvis continues to be a crucial step
in the diagnostic investigation in patients
with suspected axSpA, especially in those
with a longer history of symptoms. Stud-
ies on the involvement of the thoracic
spine, which has until now never been
considered by methods scoring spinal
structural damage, are warranted. A sig-
nificant involvement of the thoracic region
was noted in the patients studied.
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