Signature: © Pol J Radiol, 2015; 80: 266-276
DOI: 10.12659/PIR.892529

Received: 2014.09.19
Accepted: 2014.10.28
Published: 2015.05.19

Authors’ Contribution:
I Study Design

21 Data Collection

A Statistical Analysis

I Data Interpretation
@ Manuscript Preparation
I Literature Search

[ Funds Collection

P:IIJ:'snhal of Rad I0|0gy

www.PolRadiol.com

ORIGINAL ARTICLE

Diagnostics of Sacroiliitis According to ASAS Criteria:
A Comparative Evaluation of Conventional Radiographs
and MRI in Patients with a Clinical Suspicion of
Spondyloarthropathy. Preliminary Results

Iwona Sudot-SzopiniskalZ™™ Brygida Kwiatkowska’™=

Monika Wfodkowska-Korytkowska' 2™, Genowefa Matuszewska'™™,
Elzbieta Grochowska!™®

I Department of Radiology, Institute of Rheumatology, Warsaw, Poland
2 Department of Diagnostic Imaging, Second Faculty, Warsaw Medical University, Warsaw, Poland
3 Clinics of Early Arthritis, Institute of Rheumatology, Warsaw, Poland

Ruthor’s address: lwona Sudot-Szopiriska, Department of Radiology, Institute of Rheumatology, Spartanska 1 Str.,
02-637 Warsaw, Poland, e-mail: sudolszopinska(@gmail.com

Background:

Material/Methods:

Results:

Conclusions:

MeSH Keywords:

PDF file:

Background

Summary

The objective of this study was a comparative evaluation of radiography and MRI in the diagnostics
of sacroiliitis in patients with a clinical diagnosis of spondyloartropathy, according to the current
ASAS criteria.

Sacroiliac joints radiograms and MRI were conducted in 101 consecutive patients, aged 19-71 yrs
(mean age: 40.6 yrs). The patients were referred by a senior rheumatologist, with symptoms of the
chronic back pain. The sacroiliac joints were assessed on AP radiograms of the pelvis according to
the modified New York criteria for ankylosing spondylitis. MRI was performed to look for active
and chronic inflammatory lesions.

Of 14 patients with radiographic sacroiliitis according to modified New York criteria, only 50% had
sacroiliitis on MRI. The sensitivity and specificity of conventional radiography were 22% and 94% and
of MRI were 71% and 90%. Cohen's kappa coefficient was k=0.0187, agreement of radiograms and
MRI was 58%. Among 86 patients displaying no sacroiliitis on radiograms, MRI showed sacroiliitis in
34 patients (39.5%). Positive predictive value was 0.429, negative predictive value was 0.605.

MRI allowed to diagnose sacroiliitis in 39,5 % of patients in preradiographic stage. MRI ruled out
the presence of active inflammatory lesions in 60.4% of patients with sacroiliitis on radiograms
according to modified New York criteria.

Magnetic Resonance Imaging * Radiography ° Sacroiliitis * Spondylarthropathies

http://www.polradiol.com/abstract/index/idArt/892529

reactive arthritis (ReA), psoriatic arthritis (PsA), spondylitis

Inflammation of peripheral joints with accompanying
inflammation of the spine, or spondyloarthropathies (spon-
dyloarthritis, SpA), are a group of chronic inflammatory
rheumatoid diseases involving peripheral joints (arthritis),
entheses (enthesitis), digits (dactylitis), and the axial spine,
typically, primarily in the form of sacroiliitis [1,2]. This
group comprises 5 conditions: ankylosing spondylitis (AS),

associated with non-specific inflammatory bowel diseases
(IBD) such as Crohn's disease and ulcerative colitis, and
undifferentiated spondyloarthropathy (uSpA) [1]. Depending
on the dominant symptoms, SpA is differentiated into axial
SpA (axSpA) — where the clinical picture involves mainly
sacroiliitis, and peripheral SpA — where arthritis, enthesitis
or dactylitis are the most pronounced symptoms [1,3].
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The clinical presentation of spondyloarthropathies differs
from rheumatoid arthritis (RA) mainly by the presence of
the so-called chronic back pain (CBP) and the symptoms of
enthesitis, dactylitis, uveitis, or history of IBD.

The hallmarks of SpA in laboratory findings include HLA-
B27 (human leukocyte antigen)receptor presence, par-
ticularly common in patients with axSpA, as well as the
absence of rheumatoid factor in SpA (hence the historical
term for this disease group - seronegative spondyloar-
thropathies) which is, in turn, typical for RA [1,2,4].

The leading, and, most typically, the initial characteristic
axSpA manifestation is sacroiliitis, diagnosed in a radio-
logical examination on the basis of the so called New York
criteria dating back to 1966, and, in the case of AS, the
modified New York criteria of 1984 [1,5]. Sacroiliitis on
radiographs is among the diagnostic criteria for sacroiliitis
according to European Spondyloarthropathy Study Group
Criteria (ESSG) and Amor criteria [5], which, in combina-
tion with clinical data, have been used by rheumatologists
in everyday practice for diagnosing SpA. The above crite-
ria are not, however, optimal, i.e. due to a delay of up to 9
years in diagnosing sacroiliitis on radiographs [6,7].

In 2009, ASAS introduced new axSpA classification crite-
ria, whereby MRI of the sacroiliac joints was incorporated
alongside radiological examination [8].

Thereby, for the first time in the field of rheumatology,
MRI was introduced into the diagnostics of inflammatory
lesions in joints, and imaging (MRI and radiographs) gained
the basic criterion status for the purpose of diagnosing
sacroiliitis.

According to the new ASAS criteria, the initial imaging
modality for the diagnostics of sacroiliitis remains the con-
ventional radiographic examination, based on the modNY
criteria for AS [1,3]. MRI of sacroiliac joints (SLJs) is a sec-
ond-line method of choice, conducted when the radiograph
does not meet modNY criteria, i.e. when Grade 0, Grade 1
sacroiliitis, or unilateral Grade 2 sacroiliitis is found, yet
clinical symptoms and laboratory findings indicate SpA [1,3].

Studies in the literature of the subject have for many years
now demonstrated MRI to be more sensitive and specific
in detecting sacroiliitis than radiographs [2,9-11]. Bone
marrow edema (BME) is MRI-evident several years prior
to the development of structural changes visible on radio-
graph, thus facilitating early treatment, more effective than
treatment started in patients with established disease [2].
Hence, MRI is being postulated as the first-line imaging
modality in the diagnostics of sacroiliitis, particularly in
the early stages of the inflammatory condition, in the so
called pre-radiographic stage.

The study was aimed at a comparative evaluation of
radiography and MRI in the diagnostics of sacroiliitis in
patients with a clinical diagnosis of SpA according to the
current ASAS criteria.

Material and Methods

Radiographs and MRI were conducted in 101 consecutive
patients, including 40 males and 61 females, aged 19-71 yrs
(mean age: 40.6 yrs). The patients were referred by a sen-
ior rheumatologist, with symptoms of the so-called chronic
back pain (CBP) and other clinical symptoms possibly indic-
ative of SpA, such as psoriatic-like skin and nail lesions,
positive family history of SpA, or non-specific inflamma-
tory bowel disease. CBP is defined as back pain lasting >3
months with an onset preceding 45 yrs of age.

All patients underwent radiographs and MRI of the SIJs,
within an interval of no longer than 2 weeks. The radio-
graphs and MR scans were evaluated by senior radiologists,
independently of one another, i.e. without the knowledge of
the outcome of the other imaging modality or the clinical
data. Each joint was evaluated separately. A total of 202
joints were evaluated.

The study was approved by the institutional Ethical
Committee and all patients gave their written informed
consent.

AP pelvis with L-spine radiograph

Radiographs were conducted with Quantum device. Each
patient underwent AP pelvis and L-spine radiograph. The
1984 modified New York criteria for AS (modNY) for diag-
nosing sacroiliitis, based on the 1966 New York (NY) crite-
ria (Table 1), were applied [1,3,8]. According to the modNY
criteria, sacroiliitis is diagnosed where bilateral Grade
2 inflammatory lesions, or minimum unilateral Grade 3
lesions in sacroiliac joints are evident [1,2]. According to
the NY criteria, Grade 1 sacroiliitis is already diagnostic.

Magnetic resonance imaging

All patients presented for the MRI with their GFR or cre-
atinine level laboratory findings. Prior to the examina-
tion they filled out a contraindications (and other infor-
mation) questionnaire. The examination was conducted
with Siemens Avanto 1.5T device, with Body MATRIX Tim
Coil. The MRI SI protocol comprised T2- weighted image
in sagittal plane, T1, T2, T1FS, DIFF and STIR sequences
in oblique coronal plane, which is parallel to the posterior
cortex of the S2 vertebral body seen on a sagittal image,
and PD FS oblique axial plane (Table 2).

Contrast agent, Gadovist, was administered in amount
of 0.1 ml/kg body weight in cases where BME or effu-
sion in the joint cavities were visualized. MR images were
assessed for the presence of active and chronic inflamma-
tory lesions (Table 3). According to ASAS criteria, detection
of active inflammatory lesions in the form of BME was the
grounds for sacroiliitis diagnosis [1,2].

The lesion required to diagnose sacroiliitis in MRI was
BME in a typical juxta articular location, subchondrally, in
the iliac or sacral bone, visible either in one layer (if a mini-
mum of two areas with BME are present in various quad-
rants of SI joints), or in at least two parallel layers (where
at least a single area of BME is found) [1,8,12].
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Table 1. New York sacroiliitis radiological grading criteria.

Grade 0 No abnormalities (sacroiliac joints normal)

Grade 1 Suspicious for abnormalities (blurring of the joint margins)

Grade 2 Minimal abnormalities (solitary erosions and juxta-articular sclerosis in small sacral or iliac areas)

Grade 3 Advqnced abpormalitie§ (manifested juxta-articular sclerosis, numerous erosions with widening of joint space,
possible partial ankylosis)

Grade 4 Complete ankylosis

Table 2. MRI protocol for Sl joints in SpA.

Seq. FOV TR TE Matrix  Layer thickness Flip
Sagittal T2 TSE 300 5800 77 320 5mm 150
Axial PD TSE FAT SAT 270 3000 35 320 3mm 180
Coronal TIRM TSE 260 160 38 256 3mm 148
Coronal T1TSE FAT SAT 260 590 min 9.9 384 3mm 180
Coronal T1 TSE 260 600 min 9.9 384 3mm 180
Coronal T2 TSE 260 4900 87 256 3mm 180

Table 3. Active and chronic sacroiliitis lesions in MRI according to ASAS [2].

Active inflammatory lesions Chronic inflammatory lesions
Bone marrow edema Subchondral sclerosis
Capsulitis Erosions
Synovitis Fatty transformation of bone marrow
Enthesitis Syndesmophytes, ankylosis

Table 4. Number of joints with MR features of sacroiliitis with regard to consecutive grades of sacroiliitis on radiographs.

Grad.e. pf X-ray MRI
sacroilitis Total %) No changes %) Sacroiliitis (%)
0 134 66% 105 78% 2 2%
1 21 11% 12 57% 9 43%
2 33 16% 21 64% 12 36%
3 8 4% 3 38% 5 62%
4 — — — — — —
N 6 3% 3 50% 3 50%
Total 202 100% 144 71% 58 29%

N — non diagnostic joints.

Synovitis, capsulitis or enthesitis in SIJs, where not accom- Statistical analysis was conducted with Excel and Statistica
panied by BME, could not be taken as diagnostic param- software. MRI and the clinical symptom of chronic back
eters for sacroiliitis [1,2]. pain were taken as reference for statistical calculations.
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The basic purposes of the analysis were:

* the evaluation of the specificity of CBP with regard to
radiographs and MRI findings;

* a comparative evaluation of radiography against MRI in
terms of the number of diagnosed sacroiliitis cases and
disease severity by radiographs according to NY and the
modified NY criteria.

Results

Of 101 analyzed subsequent patients with a clinical suspi-
cion of axial SpA (i.e. with CBP), radiographs of SIJs were
bilaterally non-diagnostic in 1 patient, and unilaterally
non-diagnostic in further 4 (joints obscured by bowel con-
tent). These joints were excluded from the further compar-
ative analysis of conventional radiographs against MRI.

Comparison of the classification criterion — CBP against
radiographs and MRI results

Of 101 patients referred with CBP symptoms, inflamma-

tory lesions in SIJs were disclosed:

* in radiographic examination: in 14 out of 100 examined
patients (14%) (F: M — 8: 6) according to modNY criteria,
and in 41 out of 100 according to NY criteria (41%) (F: M
-22:19).

* in MRI: active sacroiliitis lesions were found in 41 out of
101 patients (41%) (F: M - 25: 16).

The number of diagnosed sacroiliitis cases by radiographs and by
MRI

196 joints were evaluated in radiographic examination out
of total 202 qualified for the evaluation. The picture of 6
joints was non-diagnostic, in 1 patient bilaterally.

Radiographic inflammatory lesions were found, broken

down into grades as follows (Table 4):

* Grade 0 - in 134 joints (66% of the total number of SIJs
evaluated in radiographic examination).

* Grade 1 - in 21 joints (10% of the total number of SIJs
evaluated in radiographic examination).

* Grade 2 - in 33 joints (16% of the total number of SIJs
evaluated in radiographic examination).

* Grade 3 - in 8 joints (4% of the total number of SIJs eval-
uated in radiographic examination).

No cases of complete SIJs ankylosis (grade 4) were found.

On radiographs, inflammatory lesions of SIJs were found in
62 out of the evaluated 196 joints (32%). In 20 patients (49%
of the 41 patient in the group) inflammatory lesions were
located unilaterally (R/L — 9/11 patients), and in 21 patients
bilaterally (51%).

In MRI, BME fulfilling ASAS sacroiliitis criteria was found
in 58 out of the evaluated 202 joints (29%). In 24 patients
(58,5% of the 41 patient in the group) inflammatory lesions
were located unilaterally (R/L - 8/16 patients), and in 17
patients bilaterally (41.5%).BME was accompanied by syno-
vitis in 19 joints (9%), enthesitis in 4 joints (2%), capsulitis
in 2 joints (1%), erosions in 32 joints (16%), sclerosis in 107
joints (53%) and fatty transformation in 129 joints (64%).

All BME areas were enhanced by contrast. It was solely the
administration of contrast that enabled the additional diag-
nosis of synovitis and capsulitis.

Comparison of radiographs against MRI

Among 14 patients with sacroiliitis by radiographs accord-
ing to modNY criteria, 7 were confirmed with inflamma-
tory lesions in MRI (true positive results in radiographic
examination) (50%, 7/14), further 7 were not confirmed
with sacroiliitis features in MRI (no BME nor other active
inflammatory lesions, false positive in radiographic exami-
nation) (50%). Kappa coefficient k=0.06, the agreement of
radiographs and MRI was 60%.

Of 41 diagnoses of sacroiliitis by radiographs according to
NY criteria, 22 patients were confirmed with the inflam-
mation in MRI, whereas 18 were not confirmed (44% vs.
50%). Kappa coefficient k=0.23, the agreement of radio-
graphs and MRI was 63%.

Among 86 patients without sacroiliitis features by radio-
graphs according to modNY criteria (in i.e. preradiographic
stage of the disease), MRI confirmed the lack of inflamma-
tory lesions in 53 cases (62%), in further 33 inflammatory
lesions in SIJs were found (38%) (Figure 1).

Of 59 patients without sacroiliitis cases by radiographs
according to NY criteria, MRI confirmed the lack of inflam-
matory lesions in 41 patients, and did not confirm the lack
of inflammatory lesions 18 (31%) (Figures 2, 3).

The findings have been listed in Table 5.

Comparison radiographs against MRI in terms of subsequent
sacroiliitis severity grades according to NY and modNY criteria

In the total group of 196 joints evaluated in radiographic
examination according to NY criteria (6 joints non-diagnos-
tic, including one patient bilaterally non-diagnostic), grade
1 and higher sacroiliitis was disclosed in 62 joints (31.6% of
196).

In the same group of 196 patients, MRI-evident sacroiliitis
was found in 58 joints (29%).

Sacroiliitis by radiographs broken down by grades:

* Sacroiliitis Grade 0 on radiographs (no inflammatory
lesions in SIJs) in 134 joints — confirmed in MRI in 105
(78%) joints, in other 29 (22%) abnormalities were found.
Sacroiliitis Grade 1 on radiographs in 21 joints — in 9
(42.8%) of these BME was disclosed in MRI, the remain-
ing 12 (57.1%) joints were normal by MRI.

Sacroiliitis Grade 2 on radiographs in 33 joints — in 12
(36%) of these BME was disclosed, 21 (64%) joints were
normal by MRIL

Sacroiliitis Grade 3 on radiographs in 8 joints — in 5
(62.5%) of these BME was disclosed, 3 (37.5%) joints were
normal by MRIL

The agreement between radiographs and MRI on singular
joints was 67.46%, kappa coefficient k=0.04 (Table 6).
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Sacroiliitis on radiographs and in MRI in correlation with the final
diagnosis of SpA

Sensitivity and specificity of imaging methods with regards
to final clinical diagnosis were the following (Table 7):

* For radiographs acc. NY criteria — 54% and 72%.

* For radiographs acc. modny criteria — 22% and 94%.

* For MRI - 71% and 90%.

Correlation of HLA-B27 presence with MRI result

HLA-B27 was found in 32 (31.6%) out of 101 patients
referred for imaging diagnostics, including 16 female
and 16 male patients. In this group, 17 out of 32 patients
(53.1%) exhibited inflammatory lesions by MRI (7 female
and 10 male), whereas no sacroiliitis features were dis-
closed in the remaining 15 (46.8%) patients. Of 69 patients

Figure 1. Bilateral sacroiliitis Grade | on radiograph (A); no active
inflammatory lesions on MRIonT1 (B), T2 (C), and TIRM
(D) sequencies, except for fatty infiltration of bone marrow
in the right ilium and sacrium.

with absent HLA-B27, sacroiliitis features by MRI were
found in 24 (35%), whereas no features of inflammation by
MRI were detected in 45 patients (65%) (Table 8).

Discussion

According to American College of Rheumatology (ACR)
classification of 1983, [13] spondyloarthropathies fall into
Group II of rheumatic diseases. The incidence and the num-
ber of SpA diagnoses have been reported to grow yearly.
In some countries, SpA diagnoses tend to be more common
than diagnoses of RA and other rheumatic disease diag-
noses [14]. On the one hand, this is due to the increasing
SpA incidence, including nonspecific bowel inflammation
diseases’ incidence, on the other, to the introduction of
ASAS diagnostic criteria in 2009, which incorporated MRI
of SIJs in the set of clinical diagnostic criteria for the dis-
ease alongside conventional radiography [8]. ASAS criteria
decisively increased the detectability of SpA, as in Europe
and the USA the prevalence of all SpA forms diagnosed
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Figure 2. Bilateral sacroiliitis Grade 0 on radiograph (A); active
sacroiliitis on MRI of the left SIJ, characterized by the
presence of BME, and synovitis and active bone erosion in
the leftiliac bone on T1 (B), T2 (C), TIRM (D) and T1FSCE
sequencies.

according to AMOR and ESSG criteria was previously
known to be 0.3-1.06% [14,15], whereas now has gone up
to 1-1.4% of axSpA cases alone, diagnosed according to
ASAS criteria [16].

Diagnostics of sacroiliitis, which is the primary feature and
a hallmark of axSpA, is primarily based on clinical exami-
nation and laboratory testing. The clinical criterion used
by rheumatologists when referring patients for accessory
examinations (laboratory or radiological), is CBP. Our study
has demonstrated that among all patients referred with
CBP symptom, SIJs were normal on radiographs and MRI
images in majority of cases. Inflammatory lesions on radio-
graphs according to modNY criteria were found in as little
as 14% of patients (according to NY criteria in 41%), and in
MRI - in 41% (Table 5). Similar findings were obtained by
Williamson et al. [17], in whose material 58% of patients
suffering with CBP did not reveal MRI-evident inflamma-
tory lesions. Also, the so-called inflammatory back pain
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has unsatisfactory sensitivity and specificity [18]. Hence,
the reason behind the small number of sacroiliitis cases
confirmed in radiological examinations may be subopti-
mal clinical selection. This is pointed out by Vossen MHE
at al. [6], suggesting Diagnostic Berlin algorithm to improve
patient selection for MRI.

The obtained results indicate higher sensitivity of MRI over
radiographs for detecting inflammatory lesions. They could
also be indicative of superiority of NY criteria as compared

Figure 3. Sacroiliitis Grade | of the left SIJ on radiograph (A); bilateral
active sacroiliitis on MRI, characterized by the presence of
BME, erosions, synovitis on T1 (B), T2 (C), and TIRM (D) and
T1FSCE (E) sequencies.

with the modified NY criteria, yet further analyses showed
most Grade 0 and 1 sacroiliitis diagnoses by radiographs
not to be confirmed in MRI (results IV, Table 4).

Antigen HLA-B27,which is specific for SpA, was found in
only 32 out of 101 patients referred for imaging diagnos-
tics (32%) (Table 8). The majority of scientific reports con-
firm the antigen to be present in 46-95% axSpA patients,
including 42-75% patients in pre-radiographic stage
[5,19-23]. There exist, however, studies demonstrating
that e.g. in psoriatic arthritis (one of SpA forms) the anti-
gens was detected in as little as 20% of patients [17]. In
our own research, practically comparable proportions of
HLA-B27 positive patients were found in MR examination
to have and not to have sacroiliitis (54% vs. 45%) (Table 8).
Likewise, in the group of HLA-B27 negative patients, BME
was revealed in MRI in 35% of patients, whereas sacroili-
itis features were not confirmed in 65% (Table 8). Our find-
ings could confirm that BME meeting ASAS criteria is not a
sufficiently specific SpA criterion, this being supported by
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Table 5. Correlation of the number of sacroiliitis diagnoses by radiographs and MRI.

MRI
Nb of patients No sacroiliitis With sacroiliitis Total
Radiographs No sacroiliitis 53 (53%) 33 (33%) 86 (86%)
acc. modNY With scroiliti 7 (%) 7 (%) 4 (14%)
Total 60 (60%) 40  (40%) 100 (100%)
Comparison Agreement between radiographs and MRI - 60%
p kappa Cohen coeficient=0.06; 95%; Cl: 0—0.29
RM
Nb of patients No sacroiliitis With sacroiliitis Total
Radiographs No sacroiliitis 41 (41%) 18 (18%) 59  (59%)
acc.NY With scroiliti 19 (19%) 2 (22%) N (@1%)
Total 60 (60%) 40  (40%) 100 (100%)
C . Agreement between radiographs and MR — 63%
omparison

kappa Cohen coeficient=0.23; 95%; Cl: 0.04-0.43

Table 6. Number of sacroiliitis cases diagnosed on radiographs acc. to NY criteria, modNY critera, and MRI.

MRI
Numer of joints No sacroiliitis With sacroiliitis Total
No sacroiliitis 123 46 169
X-rays acc. to modNY
With sacroiliitis 18 9 27
Total 141 55 196

Comparison

Aagreement between x-rays and MRI — 67.4%
kappa Cohen coeficient=0.04; 95% Cl: 0-0.2351

the presence of slight bone marrow edema in 30% of well
patients or patients with CBP [24]. The obtained own find-
ings could also suggest that BME does in fact correspond
to inflammation, as well as HLA-B27 tends to be often in
axSpA. In our results half of the patients with SpA (25/51)
were HLA-B27 positive and 78% (25/32) patients with anti-
gen HLA-B27 have SpA (Table 9). The issue must be further
investigated into. Chary-Valckenaere et al. [24] documented
BME to be as significant a diagnostic criterion as HLA-B27
presence. Both parameters have diagnostic and prognostic
value. Rudawaleit M et al. demonstrated the probability of
SpA in HLA-B27 positive patients with sacroiliitis by MRI
to equal 90% [25]. Onna et al. [26] found that in HLA-B27
positive patients with sacroiliitis by MRI, the probability of
S1Js inflammation is 88% where sacroiliitis was disclosed
in initial MRI, and 27% where the initial MRI was negative.

In Heuft-Dorenbosch et al. material of patients with
inflammatory back pain (IBP) features <2 years, HLA-B27
was found in 73% patients with sacroiliitis by MRI, and in
33% with no sacroiliitis features on MRI. Among HLA-B27

positive patients, half of them were confirmed with sac-
roiliitis by MRI (similarly to our own research), whereas
in HLA-B27 negative patients, inflammatory lesions of SIJs
were visible in MRI in 16.6% of subjects (in our material in
35%) [5]. The issue of BME symptom's specificity remains
open and is, as of today, difficult to interpret due to the
limited number of reported histopathological examinations
of SIJs in patients with SpA. As opposed to RA, mononu-
clear cell infiltrates found in SIJs correlate with MRI-
evident BME only in some cases [27-30].

Both among axSpA patients and the so called imaging arm
axSpA patients, in most publications men prevail [5,18].
In our material women were the majority, and we found
sacroiliitis by MRI more commonly in female patients (F:
M - 25: 16). HLA -B27 was present in an equal number
of female and male patients (F: M - 16: 16). Sacroiliitis in
MRI in HLA-B27 - positive patients was, however, more
commonly disclosed in men (F: M — 7: 10). In a study by
Heuft-Dorenbosch et al. [5] it was also women who pre-
vailed (62%). The authors explain that possibly, contrary to
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Table 7. Sacroiliitis with regards to final clinical diagnosis of SpA.

Patients
Sl No SpA With SpA Total
No sacroiliitis 47 (47%) 39 (39%) 86 (86%)
Radiographs acc. modNY Sacroiliitis 3 (3%) 11 (11%) 14 (14%)
Total 50 (50%) 50 (50%) 100 (100%)
No sacroiliitis 36 (36%) 23 (23%) 59 (59%)
Radiographs acc. NY Sacroiliitis 14 (14%) 27 (27%) 41 (41%)
Total 50 (50%) 50 (50%) 100 (100%)
No sacroiliitis 45 (45%) 15 (15%) 60 (59%)
MRI Sacroiliitis 5 (5%) 36 (35%) 41 (41%)
Total 50 (50%) 51 (50%) 101 (100%)
Table 8. HLA-B27 antigen and sacroiliitis in MRI.
Sacroilitis in MRI HLA-B27
Absent Present Total
0 45 15 60
1 24 17 4
Total 69 32 101
Table 9. HLA-B27 antigen and final diagnosis of axSpA.
axSpA
Antigen HLA B27
Absent Present Total
0 ] 26 69
1 7 25 32
Total 50 51 101

an established AS of many years prevalent in men, early
forms of axSpA are more common in women. The authors
found HLA-B27 in 46% of SpA patients, more commonly in
men (contrary to our own findings). In their study, women
were more commonly HLA-B27 negative and did not reveal
lesions in MRI. It is feasible, then, that they were not suf-
fering from axSpA, which would point to a low specificity
of the clinical criteria [5]. Similar conclusions are presented
by Williamson et al. [17], based on MRI of SIJs in patients
with PsA: sacroiliitis is frequently MRI - evident in this
form of SpA (38%), yet it is difficult to diagnose in a clinical
examination (35%).

The basic purpose of our study was a comparative analysis
of radiographic examination and MRI in the diagnostics of
early sacroiliitis according to ASAS criteria.

ASAS-OMERACT working group developing diagnostic
standards for SpA demonstrated MRI of SI joints to be the
best modality for diagnosing and evaluating the sever-
ity of sacroiliitis in patients with early inflammation and

negative radiographs [24]. This was confirmed by our
research. According to ASAS criteria, inflammatory lesions
of SIJs on radiographs were diagnosed in 14% of patients,
whereas in MRI in 41% (table 5). De Hooge et al. [23] found
inflammatory lesions in SIJs considerably less frequently
in MRI of patients with CBP (in 34% of patients in baseline
examination and in 21% in the follow-up MRI in 3 months’
time). A study by Barkham et al. [30], in turn, which moni-
tored SIJs for the evaluation of the efficacy of biological
treatment of SpA, found active inflammatory lesions in
SLJs in all patients in baseline MRI, including 70% bilater-
ally (in our material bilateral lesions by MRI were found in
41% of patients). In radiographic examination [30] sacro-
iliitis was visible in 53% of these patients, with lesions not
meeting modNY criteria in 41% of them. In our material,
we found radiographic lesions which did not fulfill modNY
criteria in a vast majority of patients. Such patients,
according to ASAS criteria, are candidates for MRI. In our
86 patients who did not meet the modified New York crite-
ria, sacroiliitis by MRI was diagnosed in 33 patients (38%)
(Table. 5). In Blum et al. study [31] sacroiliitis by MRI was
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established in 75% of patients in pre-radiographic stage (i.e.
patients not meeting modNY criteria).

Patients with a diagnosis of defined radiographic lesions in
SIJs according to the modified NY criteria do not require fur-
ther MR diagnostics. There were no agreement between radi-
ographs and MRI examinations (kappa coefficient k¥=0.06,
60%. According to ASAS criteria, radiographic picture is an
indication for introducing treatment. Our preliminary find-
ings showed that in half of the patients this may not be jus-
tified. 14% of patients who were diagnosed with sacroiliitis
on radiographs (i.e. fulfilling modNY criteria), MRI ruled out
sacroiliitis in 50% of them. Such disproportion of the number
of sacroiliitis diagnoses between radiography and MRI was
similar to NY criteria where Grade 1 already indicates sacro-
iliitis; the number of false positive results (overdiagnoses) by
radiographs concerned 46% of the subjects. According to NY
criteria the agreement of radiograph and MRI examinations
was low (kappa coefficient ¥=0.23, 63%).

Oostveen et al. [32] analyzed MR images in CBP patients
HLAOB27 positive with sacroiliitis not meeting the modi-
fied New York criteria. BME by MRI was found in 11 out
of 25 examined patients (44%). In our material, there were
11 out of 86 (28%) cases meeting identical sets of criteria
(Table 8).

MRI is considered a leading diagnostic modality for sacro-
iliitis [17]. Our preliminary research confirmed the superior
sensitivity and specificity of MRI over radiographic exami-
nation. Sensitivity and specificity of imaging exams with
regards to final clinical diagnosis of SpA were: for radio-
graphs acc. NY criteria — 54% and 72%, for radiographs acc.
modNY - 22% and 94%, and for MRI — 71% and 90. In Blum
et al. prospective study [31], in 44 patients with IBP symp-
toms, MRI sensitivity was 95%, specificity 100%, whereas
radiographic examination sensitivity was 19%, and speci-
ficity 47%. In a study by Aydin at al. [12], the sensitivity
and specificity of MRI against clinical examination were
66% and 94%, respectively.

The characteristic feature of the leading SpA form, namely
AS, is the symmetric involvement of SIJs, whereas a uni-
lateral, asymmetric location of BME indicates other SpA
forms, most frequently PsA [33]. However, MRI indicates
early stages of all axSpA forms to be unilateral, a fact
which has been known since as early as 2005, and possi-
bly beyond [32,34]. In our MRI, unilateral inflammatory
lesions also prevailed (24: 17), which, nonetheless, could
have resulted from the majority of female patients (F: M —
61: 40) and a slight majority of PsA cases over conclusively
confirmed cases of AS.

In our own research we have rarely observed active
inflammatory lesions other than BME, such as synovitis,
capsulitis or enthesitis. On their own, not accompanied
by BME, they are not diagnostically valid, yet their pres-
ence confirms sacroiliitis diagnosis [24]. De Hooge et al. [23]
found synovitis in <7% of cases, including one synovitis

case not accompanied by BME, which according to ASAS
criteria is not axSpA-typical. In our material all synovitis
cases coexisted with BME. The inflammation may also be
located in the ligamentous, posterior portion of SI joints [2].
In our material we found startlingly few enthesitis cases
(as few as 4), which is surprising in so far as etiopathogene-
sis of SpA is reported to involve tendinous elements of SIJs
(where fibrocartilage prevails) as site of predilection [2].

Regarding chronic inflammatory lesions, we found: ero-
sions in 16% of subjects, sclerosis in 53%, and fatty infiltra-
tion of bone marrow in 64% of subjects. These results are
similar to reported in studies by other authors [35,36].

The limitation for our research was the lack of a control
patient group with nonspecific back pain (the so called
mechanical back pain, MBP) or well patients, to examine
the specificity of BME. It has been documented that BME as
an independent parameter, especially in HLA-B27 negative
patients, has low specificity for axSpA [37,38]. The authors
found it in 30% of well patients and patients with non-spe-
cific back pain. In a 2010 study [9], BME, erosions and fatty
infiltration were found in 27% of patients from the control
group with nonspecific back pain, and in 24% of well volun-
teers. Possibly, quantitative research into signal intensity, the
evaluation of the extensity of marrow edema will improve
the method’s specificity [24]. Administration of a contrast
agent, basically (apart from the few synovitis and capsuli-
tis cases) does not improve the diagnostic merit of T1 and
STIR sequences [23,39]. There is research in progress aimed
at evaluating the utility of diffusion weighted MRI (diffusion
weighted imaging - DWI) [40] and whole-body MRI [41].

Conclusions

Our research confirmed MRI to visualize early inflamma-
tory lesions [2,36]. Application of MRI in patients not dis-
closing lesions by radiographs according to the modified
NY criteria allowed us to diagnose sacroiliitis in 38% of
patients in a pre-radiographic stage and ruled out inflam-
mation in 50% of patients with sacroiliitis by radiographic
examination according to modNY criteria.

The agreement of radiographic and MR imaging was doc-
umented in only 60% of cases, including 53 patients in
whom both modalities ruled out the presence of inflamma-
tory lesions, and only 7 in whom they both confirmed sac-
roiliitis features.

The comparable number of true positive and negative
results by radiographs in patients meeting the modNY cri-
teria questions the validity of taking radiographs in SpA
with the purpose of diagnosing inflammation. Radiographs,
however, remain invaluable in terms of initial differential
diagnostics of pelvic and back pain.

The authors declare that there is no conflict of interests
regarding the publication of this paper.
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