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1) Criterios ASAS para la clasificación de EspA axial 
a) Limitaciones de la definición de RM de SI +    
b) Definición de RM de SI +: actualización de 2016
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ASAS CRITERIA 
ASAS Classification Criteria for
Axial Spondyloarthritis (SpA)) 

In patients with ≥3 months back pain and age at onset < 45 years

Sacroiliitis on Imaging*
Plus

≥1 SpA features**
OR

HLAB-27
Plus

≥ other SpA features**

Sensitivity = 82.0%, Specificity = 84,4%

Imaging alone:
Sensitivity = 66.2%, Specificity = 97.3%

Rudwaleit et al. Ann Rheum Dis 2009
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ASAS CRITERIA: Clinical Arm 
ASAS Classification Criteria for
Axial Spondyloarthritis (SpA)) 

In patients with ≥3 months back pain and age at onset < 45 years

HLAB-27
Plus

≥ other SpA features**

Rudwaleit et al. Ann Rheum Dis 2009

**SpA features
• inflammatory back pain
• arthritis
• enthesitis (heel)
• uveitis
• dactylitis
• psoriasis
• Crohn’s disease
• good response to NSAIDs
• family history of SpA
• HLA-B27
• Elevated CRP
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ASAS CRITERIA 
ASAS Classification Criteria for
Axial Spondyloarthritis (SpA)) 

In patients with ≥3 months back pain and age at onset < 45 years

Sacroiliitis on Imaging*
Plus

≥1 SpA features**
OR

HLAB-27
Plus

≥ other SpA features**

Rudwaleit et al. Ann Rheum Dis 2009

**SpA features
• inflammatory back pain
• arthritis
• enthesitis (heel)
• uveitis
• dactylitis
• psoriasis
• Crohn’s disease
• good response to NSAIDs
• family history of SpA
• HLA-B27
• Elevated CRP

Sacroiliitis on Imaging:

• Active (acute) inflammation in MRI

• Radiological sacroiliitis defined according 
to the New York Criteria (grade > 2 
bilateral or grade 3-4 unilateral

ÍNDICE

CRITERIOS ASAS

DAÑO 
ESTRUCTURAL

SECUENCIAS
DIFUSIÓN

CONCLUSIÓN



ASAS CRITERIA: Imaging Arm 
ASAS Classification Criteria for
Axial Spondyloarthritis (SpA) 

In patients with ≥3 months back pain and age at onset < 45 years

Sacroiliitis on Imaging:

• Active (acute) inflammation in MRI

• Radiological sacroiliitis defined according 
to the New York Criteria (grade > 2 
bilateral or grade 3-4 unilateral

Rudwaleit et al. Ann Rheum Dis 2009

Grade 0 Normal

Grade 1 Suspicious

Grade 2 Sclerosis, some erosions

Grade 3 Severe erosions, widening of 
the joint space, some ankylosis

Grade 4 Complete ankylosis

Radiographic grading of SI changes in AS

Sacroiliitis on Imaging*
Plus

≥1 SpA features**
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ASAS CRITERIA: Imaging Arm 

Active (acute) inflammation in MRI
• The presence of active lesions at the SI joints (“active sacroiliitis”) is 
needed to meet the criterion  of “positive MRI for sacroiliitis
• Bone marrow edema (Fat Supressed T2/STIR) or osteitis (FS-T1-Gd) is 
suggestive of SpA as long as they affect the subchondral and 
periarticular areas of bone marrow

• Amount of signal required:
a) If there is only one active lesion (bone edema/osteitis) per MRI slice, 
the lesion should to be present on at least two consecutive slices

b) If there is more than one signal (lesion) on a single slice, one slice mya
be sufficient

Rudwaleit et al. Ann Rheum Dis 2009
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ASAS CRITERIA: Imaging Arm

T1 STIR

MR imaging of Active sacroiliitis according to the ASAS Criteria 
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ASAS CRITERIA: Imaging Arm

Other MRI findings
• The isolated existence of other active inflammatory lesions (synovitis, 
enthesitis or capsulitis) without bone edema/osteitis is NOT enough to 
meet the criterion according to the definition of active sacroiliitis on 
MRI
• Structural lesions (fat deposition, erosions, sclerosis or ankylosis) 
probably reflect prior inflammation; however, its presence is NOT 
enough to meet the criterion according to the definition of active 
sacroiliitis on MRI

Rudwaleit et al. Ann Rheum Dis 2009
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• Estudio multicéntrico de casos-controles para valorar la utilidad de 
la RM de SI en la diferenciación entre a) pacientes con EspA de B) 
casos con lumbalgia no específica y  c) de voluntarios sanos.  

• Todos los grupos tenían ≤ 45 años:

Arthr Rheum 2010;3048-3058

• The pathophysiologic basis of these acute and structural MR changes 
remains speculative; the most likely explanations may be mechanically 
induced signal alterations or degenerative changes. “

Grupos de estudio Nº pacientes RM+ por crit ASAS

EA (Rx Crit. NY) 75 64 (85,3%)

Lumbalgia inflamatoria
(crit. de Calin o de Berlin)

27 18 (66,7%)

Lumbalgia mecánica 29 6 (23,1%)

Voluntarios sanos 59 4 (6,8%)
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Grupos de estudio Nº de pac. RM + crit ASAS

*Corredores
recreacionales:

-Antes 20 30%

-Después de correr 6 
km

20 35%

*Jugadores 
profesionales de 
hockey

22 41%

**Reclutas militares:

-Antes 22 23%

-Después de 6 sem. de 
entrenamiento 
intensivo

22 36%

*El análisis topográfico de los cambios de 
edema demuestra una localización más 
frec.en ilíaco posteroinferior y sacro 
anterosuperior

** Varkas G et al. Rheumatol 2017;57:588
* Weber U et al. Ann Rheum Dis 2018
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29-year-old man with mechanical low back pain...

Fatigue type Stress Fracture
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STIR

A 44 y.o. male with long-standing back pain

MRI show bone edema in two consecutive slices = ASAS +

Patient suffered 
previous Pubic 
Symphysis dislocation
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Sacroiliac Osteoarthritis
• Osteoarthritis of the SI joints may present occasionally mild bone marrow 

edema, subchondral sclerosis, or joint fluid that mimic the MR imaging 
appearance of sacroiliitis.

• In contrast to sacroiliitis of SpA patients, in sacroiliac osteoarthritis, sclerotic 
changes are confined to the subchondral bone and does not extent at more 
than 5 mm form the SI joint space.

• Joint fluid in osteoarthritis tends to be more hyperintense than synovitis on T2-
WI.

Osteoarthritic changes in SI joints, more pronounced in the left side. Oblique axial T1-weighted (a), TSE T2-weighted (b)
and STIR (c) images show subchondral sclerosis (arrows) and focal bone marrow edema (asterisk) in the left SI joint. Note 
hyperintense fluid in the right SI joint space on B.

*

T1 T2 STIR
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35 y.o. female with 2 year’s history of low back pain. Two areas of 
subchondral bone edema: ASAS +

T1+GdSTIR

Osteitis Condensans Ilii
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• It is usually asymptomatic, but uncommonly may cause 
lower back pain

• OCI is characterized by benign sclerosis of the ilium adjacent 
to the SI joint, typically bilateral and triangular in shape

• It is believed to be due to mechanical stress: most often seen 
in women who have given birth

• XR: triangular sclerosis; joint space conserved; it may be 
unilateral, or involve also the sacral joint 

• MRI: 
• Triangular low signal intensity
• Some cases may associate Bone Edema (in 

some series up to 48% of cases). Those 
patients tend to be younger and with shorter 
pain duration

• Diff. Diagnosis: characteristic location of the 
triangular, subchondral/periarticular low-signal 
areas

Osteitis Condensans IliiMa et al. Int J Rheum Dis 2018

T1

STIR
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• Phase wrap-around is a 
commonly seen MR artifact 
that occurs whenever the 
dimensions of an object exceed 
the defined field-of-view (FOV).

• The wrap-around artifact is 
generally easily recognized as a 
folding over of anatomic parts 
into the area of interest.

• Although this phenomenon may 
occur in the frequency-encode 
direction, it is generally more 
severe along the phase-encode 
axis.

Artifacts
T1+GdSTIR

FS T1

41-y.o.female. MRI initially readed as “subchondral bone 
edema” with periarticular enhancement in the left SI joint

Fat Supressed T1WI better 
demonstrates the “wrap-
around” artifact, which 
explains the false 
hyperintensity on STIR an 
Gd-T1 WI.
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Artifacts

• Coil artifacts may mimic foci of 
hyperintensity, mainly in the 
posterior region of the SI joints. 

• Careful assessment of 
contiguous soft tissues and 
comparison with images in 
other pulse sequence allow 
identification of these artifacts

STIR
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43-year-old man inflammatory low back pain started 1 month after.

T1WI STIRT1 STIR
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Infectious Sacroiliitis
3 weeks after…

Septic arthritis of the left SI joint: Synovitis, bone marrow edema and erosions are common in both
entities, but Septic Sacroiliitis is usually unilateral, and inflammatory changes  tends to extend to periarticular
soft-tissues.

T1

T1+Gd

STIR FS T2FS T2
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• Usually unilateral
• Hematogenous spread; 

intravenous drugs avusers
• Imaging clues:

• Unilateral
• Involvement of both anterior 

(synovial) and posterior 
(ligamentous) parts of the 
joint

• Rapidly progressive
• Soft-tissue extension beyond 

the articular joint capsule
• Contrast iv.: identification of 

periarticular abscesses 

Infectious Sacroiliitis

T1+Gd

STIR

ÍNDICE

CRITERIOS ASAS

DAÑO 
ESTRUCTURAL

SECUENCIAS
DIFUSIÓN

CONCLUSIÓN



Ann Rheum Dis 2016;75:1958-63
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Ann Rheum Dis 2016;75:1958-63
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Ann Rheum Dis 2016;75:1958-63
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• Depósito de m.ósea grasa (Fat metaplasia): aumento de la señal 
subcondral o periarticular en T1; el tejido de referencia es la porción central 
(región interforaminal) del sacro. 

• Erosión: pérdida de grosor completo del margen, de baja señal, de la cortical 
articular ilíaca o sacra, en la localización esperada, con una zona de pérdida de 
la señal normal alta en T1 del hueso subcondral.

• Relleno (Backfill): pérdida completa de la cortical articular ilíaca o sacra, en la 
localización esperada, con aumento de la señal en T1, que se delimita 
claramente de la médula ósea normal, por  baja señal irregular que refleja 
esclerosis.

• Anquilosis: señal de médula ósea en T1 extendiéndose entre las carillas 
articulares sacra e ilíaca. 

Lesiones estructurales SI (Canada–Denmark MRI Working Group)
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Erosiones
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• An alternate definition of a positive MRI result, termed the MORPHO 
proposal, which defines SpA as being present on MRI if any of the 
following 3 criteria are met: 

1) bone marrow edema in at least 2 SI joint quadrants in the same 
slice or a single SI joint quadrant in 2 consecutive slices (according to 
the ASAS definition); 
2) erosion in at least 2 SI joint quadrants in the same slice or a single SI 
joint quadrant in 2 consecutive slices; and 
3) bone marrow edema and erosion in any SI joint quadrant though 
not necessarily in the same quadrant.

BME-daño estructuralWeber U et al Arthr Rheum 2010;62;3048

ÍNDICE

CRITERIOS ASAS

DAÑO 
ESTRUCTURAL

SECUENCIAS
DIFUSIÓN

WHOLE 
BODY MRI



Weber U et al Arthr Rheum 2010;62;3048
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• La introducción de la erosión en la definición de RM + condiciona un 
aumento de la Sensibilidad, del 67 al 81%, sin afectar la Especificidad, 
que no cambia del 88%.
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Depósito MO grasa

*
*

*
*

*
* *

**
* * *

T1

T1

STIR

T1 SG C+

El valor diagnóstico del depósito de MO grasa no es bueno, porque solo proporciona 
información redundante condicionada por la presencia simultánea de edema y/o erosiones
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Backfill
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• 185 patients with nr-axSpA; MRI evaluated by two independent 
readers at baseline using the Spondyloarthritis Research Consortium 
of Canada (SPARCC) score.

• 128/183 (69.9%) patients had SIJ BME scores ≥2 and 55/183 (30.1%) 
had scores <2.

• Frequencies of MRI structural lesions in patients with vs without SIJ 
BME were: erosions (45.3% vs 10.9%, P < 0.001), backfill (20.3% vs 
0%, P < 0.001), fat metaplasia (10.9% vs 1.8%, P = 0.04), and 
ankylosis (2.3% vs 1.8%, P = ns).

Maksympwych WP et al Arthritis Res Ther 2017;19:126
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Laloo F et al. Skeletal Radiol 2018;47:683



• En 1827, Robert Brown describe el movimiento aleatorio de la partículas de 
polen suspendidas en agua. Albert Einstein publicó que el polen era movido 
por un movimiento de las moléculas de agua, denominado browniano en 
honor del primer investigador.

• Difusión: movimiento aleatorio (browniano) de las moléculas de agua que se 
encuentran a una tª superior a -273ºC. Depende de propiedades del medio 
como la tª o la viscosidad.

• En tejidos biológicos existen diferentes barreras, principalmente la membrana 
de las células, que limitan el movimiento libre (difusión) de las moléculas.

• La velocidad de la difusión es inversamente proporcional al nº de células:  
tejido normal > lesiones benignas > tumores malignos.

• En la médula ósea normal hay poca celularidad, al igual que ocurre en las 
áreas de edema de la médula ósea, lo que nos permitía diferenciar la 
actividad inflamatoria

Difusión
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• Secuencia de RM que proporciona información cualitativa y cuantitativa sobre la 
difusión (movimiento browniano de las moléculas de agua) en los tejidos.

• La potenciación en difusión se mide por el valor b (mm2/seg): siempre se emplean 
más de dos valores, por lo que se obtienen dos series de cortes sobre la misma zona 
estudiada

• La cuantificación puede hacerse mediante el cálculo del ADC: Apparent Diffusion
Coefficient, que representa la propiedad del tejido que se quiere medir mediante 
técnicas de difusión.

Difusión
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• La médula ósea normal tiene una baja celularidad , por lo tanto baja 
difusión, y valores bajos de ADC.

• El componente inflamatorio en la médula ósea propio de la osteítis 
(edema óseo en RM) restringe la difusión de las moléculas de agua 
tisulares, con valores de ADC mayores que los de la médula ósea normal.

• La variaciones en el grado de edema óseo se pueden cuantificar 
mediante el ADC
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Secuencias de Difusión

DWiSTIR DWi



Secuencias de Difusión

T1 SG Gd Dwi
(b=1000 mm2/s)

ADC



• La difusión en RM es una técnica de RM relativamente novedosa, que  
permite  identificar y cuantificar el edema óseo inflamatorio propio de las 
EspA, lo que puede ser útil en:

• Útil como complemento de las secuencias T2 SG y/o STIR

• Monitorización del tratamiento en EA: cuantificación del edema

• Diferenciación del edema óseo subcondral discogénico (cambios de 
Modic tipo 1) de discitis aséptica (lesión de Andersson)
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• Magnetic resonance imaging (MRI) is essential in the process of diagnosis of 
axial spondyloarthritis (axSpA) in clinical practice.

• ASAS (Assessment of Spondyloarthritis international Society) classification 
criteria for axSpA are commonly used for diagnostic purposes, mainly in pre-
radiographic stages. 

• Bone edema is the only MRI finding considered in the definition of positive MRI 
of the sacroiliac joint.

• Diagnostic evaluation of SIJ MRI should not be based on BME alone, in particular 
if only minor lesions are present, but should adopt a contextual approach by 
taking into account structural lesions also, which appear early in the disease 
course and enhance specificity.

TAKE HOME MESSAGES
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• El Backill (“relleno” de erosiones) es una lesión estructural que representa un 
paso intermedio, junto con el depósito de m.ósea grasa, entre las erosiones y 
la anquilosis.

• La difusión en RM es una técnica de RM relativamente novedosa, que  permite  
identificar y cuantificar el edema óseo inflamatorio propio de las EspA, lo que 
puede ser útil en:

• Útil como complemento de las secuencias T2 SG y/o STIR

• Monitorización del tratamiento en EA: cuantificación del edema

• Diferenciación del edema óseo subcondral discogénico (cambios de Modic
tipo 1) de discitis aséptica (lesión de Andersson)

TAKE HOME MESSAGES 2
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jnarvaez@bellvitgehospital.cat

Gràcies!!



TECHNICAL CONSIDERATIONS

Sacroiliac Joints
• High field MR units are recommend
• Imaging in two planes is required: coronal 

oblique (oriented along the long axis of the 
sacral bone) and axial oblique plane.

• Basic protocol:
– T1WI sequences  -> to detect structural 

lesions
– FS T2WI or STIR sequences -> to detect 

active inflammatory lesions.
• Optional:

– Use of IV Gadolium -> in questionable 
cases or when it is important to quantify 
inflammation

– T1 FS of T2 gradient-echo sequences may 
be better to detect erosions

OUTLINE

ASAS CRITERIA

TECHNICAL 
CONSIDERATIONS

DIFFERENTIAL 
DIAGNOSIS

WRAPPING 
UP



2) Infectious Sacroiliitis
T1 T1+GdSTIR

19 y.o. Female with long-standing low back pain
STIR T2 CT

Tuberculous osteomyelitis, left sacroiliitis and L5-S1 dyskitis

OUTLINE

ASAS CRITERIA

TECHNICAL 
CONSIDERATIONS

DIFFERENTIAL 
DIAGNOSIS

WRAPPING 
UP



4) Stress Fracture

69-year-old woman with mechanical low back pain...

Insufficiency type Stress Fracture

STIRT1



Bellvitge
Hospital Universitari

Greetings from Barcelona!

Comments are welcome,
don’t doubt to contact us at:

jose_a_narvaez@hotmail.com
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