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SACROILIAC JOINT ANATOMY

TWO PARTS:

* SYNOVIAL JOINT (ANTERIOR - INTRAARTICULAR
PORTION)

* SYNDESMOSIS (POSTERIOR — EXTRAARTICULAR
PORTION)

* TESTUT & LATARJET (1949): “DIARTHRO-
AMPHIARTHROSIS"

SPECIALIZED JOINTS THAT ALLOW STABLE BUT
FLEXIBLE SUPPORT OF THE UPPER BODY

CARTILAGE THIN ON ILIAC SIDE, THICK ON
SACRAL SIDE Imaging of sacroiliitis

SIJ: synovial part (yellow) and ligamentous part ( )



JOINT ANATOMY »  SUPERIOR: POSTERIOR SYNDESMOSIS UP TO THE

SUPERIOR-MOST ANTERIOR PORTION

SACROILIAC « DIVIDED INTO 3 PARTS CRANIOCAUDALLY

» MIDDLE: POSTERIOR SYNDESMOSIS; ANTERIOR SYNOVIAL
e INFERIOR: SYNOVIAL

Superior Middle Inferior

Yellow = synovial joint

Blue = syndesmosis :
Imaging of sacroailiitis



* NUMEROUS STRONG CORE
LIGAMENTS

* VENTRAL, DORSAL, SACROIL'AC JOINT ANATOMY

INTEROSSEQUS

Anterior Posterior
e |NTEROSSEOUS SACROILIAC

LIGAMENT IS THE STRONGEST
SIJ SUPPORTING STRUCTURE

» SUPERFICIAL ANTERIOR AND
POSTERIOR SACROILIAC
LIGAMENTS

* |LIOLUMBAR LIGAMENTS

CONNECTED TO BOTH THE
DORSAL AND VENTRAL

SACROILIAC LIGAMENTS

e DYNAMIC STABILIZERS: GLUTEUS
MAXIMUS, PIRIFORMIS, AND
BICEPS FEMORIS

Radiopedia.org
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SIJ IMAGING: XR

INITIAL IMAGING OF CHOICE FOR SACROILITIS/SIJ PAIN

PROS: EASILY AVAILABLE, INEXPENSIVE, QUICK EXAM
CONS: LOW SENSITIVITY

STANDARD VIEWS FOR SIJ EVALUATION:
* ANTERIOR-POSTERIOR (AP) VIEW

MODIFIED FERGUSON VIEW

e (CENTERED AT L5-S1 AND PROJECTED CRANIALLY 30-35
DEGREES

e MORE DIRECT VIEW OF SIJS
+/- 15 DEGREE LATERAL VIEWS OF EACH SIJ

Modified Ferguson projection

Egmem‘s of radiography

Sacroiliac joint imaging



Sacroiliac joint imaging

SIJ IMAGING: CT

« PROS:
» BETTER OSSEQUS DETAIL (COMPARED TO CT)
* (CAN EVALUATE SOFT TISSUES

« CONS:

* HIGHER RADIATION DOSE

» (CANNOT EASILY DETECT SYNOVITIS OR MARROW CHANGES

Axial (top) and oblique coronal (boftom)
through pelvis demonstrating osseous erosion
(arrow) and subchondral sclerosis
(arrowhead) along the SlJs
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SIJ IMAGIN GL VAF 3 G :

PROS
e NO RADIATION

e (CAN DETECT BONE MARROW
EDEMA

*  SOFT TISSUE ASSESSMENT

CONS
e RELATIVELY POOR OSSEQUS DETAIL

e EXPENSIVE
e |ESS READILY AVAILABLE

Multifocal bone marrow subchondral edema along bilateral SiJs
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Sacroiliac joint imaging

SIJ PATHOLOGY:

OSTEOARTHRITIS
« COMMON!
 ~40 YEARS OF AGE
* IMAGING

* JOINT SPACE NARROWING

A 4
! .
* SUBCHONDRAL SCLEROSIS AND CYSTIC ' o ' /

CHANGE _
* [LIAC > SACRAL SIDE
G 1 "4
* INTRA-ARTICULAR GAS -
* ANTERIOR OSTEOPHYTES

* EXTRA-ARTICULAR ANKYLOSIS COMMON

* INTRA-ARTICULAR ANKYLOSIS
EXCEEDINGLY RARE WITH OSTEOARTHRITIS

Typical features of SlJ osteoarthritis: subchondral sclerosis (arrow), anterior
osteophyte formation (curved arrow), bridging osteophyte (arrowhead)



Sacroiliac joint imaging

SIJ PATHOLOGY:
INFLAMMATORY SACROILITIS

INFLAMMATION OF THE SACROILIAC JOINT

: . . 5 ACUTE
Patient with Crohn’s disease and sacrailliitis; XR
demonstrates bilateral sulbbchondral sclerosis e NEW-ONSET SEVERE PAIN
(arrows) and osseous erosion (arrowheads)

e SEPTIC SACROILIITIS MOST COMMON CAUSE
CHRONIC

* HALLMARK: ANKYLOSING SPONDYLITIS

* (OTHER SPONDYLOARTHROPATHIES: PSORIATIC ARTHRITIS,
REACTIVE ARTHRITIS, ENTEROPATHIC ARTHRITIS

IMAGING

Sequela of chronic sacrailliitis; oblique coronal T1 * BONE MARROW EDEMA, OSSEOUS EROSIONS, SCLEROSIS
through sacrum showing fatty marrow

conversion along the SIJ (arrow) as well as
subchondral sclerosis (arrowhead)




Sacroiliac joint imaging
- T »

St SIJ PATHOLOGY: INFECTIOUS
b 4 SACROILITIS

-~ L >
e

© i
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e SEPTIC ARTHRITIS
e RELATIVELY RARE
e HEMATOGENOUS SEEDING OF JOINT

e |IMAGING
o UNILATERAL

* EROSIONS AND SUBCHONDRAL SCLEROSIS ON BOTH SIDES OF
JOINT

* +/- DETECTABLE EFFUSION
*  SURROUNDING INFLAMMATION +/- ABSCESS FORMATION

XR (top) demonstrating unilateral SIJ erosions and
subchondral sclerosis (arrows); MR (bottom) demonstrates
unilateral subchondral marrow edema (arrows)



SIJ PATHOLOGY: CPPD

CT features of CPPD

e SIJ INVOLVEMENT SEEN IN ~50% OF PTS WITH CPPD
e IMAGING

* S|J EROSIONS, SCLEROSIS, JOINT SPACE NARROWING

e (OSTEOPHYTES

 CHONDROCALCINOSIS (CAN BE DIFFICULT TO SEE — CT)

Mild bilateral sacroiliac joint narrowing with
chondrocalcinosis



Sacroiliac joint imaging

; , SlJ PATHOLOGY:
. > T HYPERPARATHYROIDISM

o SUBCHONDRAL RESORPTION ALONG SlJs
 IMAGING

* |LL-DEFINED, WIDENED SIJS
e BILATERAL AND SYMMETRIC

 NO JOINT SPACE NARROWING

e NO ANKYLOSIS

Bilateral SIJ osseous erosions (arrows) and ill-defined sclerosis



Sacroiliac joint imaging

Triangular area of dense sclerosis along the iliac side of the
SIJ (arrow) seen in osteitis condesnans ilii; tubal ligation clips
in the pelvis (arrowheads)

SIJ PATHOLOGY: OSTEITIS
CONDENSANS ILII

SCLEROSIS ALONG ILIUM
e TYPICALLY BILATERAL AND TRIANGULAR IN SHAPE
ETIOLOGY UNCLEAR

* MECHANICAL STRESS AND IMBALANCE ACROSS THE
JOINT

» (OFTEN SEEN IN WOMEN AFTER BIRTH
USUALLY ASYMPTOMATIC
IMAGING

 TRIANGULAR AREA OF SCLEROSIS ALONG THE ILIAC
SIDE OF SIJ

» (OFTEN BILATERAL

* NO EROSIONS, JOINT SPACE NARROWING, OR
ANKYLSOSIS
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SACROILITIS IMAGING EVALUATION: XR

0SSeoUs
erosion

sclerosis

joint
space
narrowing

ankylosis

\

%




MODIFIED NEW
YORK CRITERIA

» GRADE O: NORMAL

» GRADE 1: SUSPICIOUS CHANGES
(BLURRING OF JOINT MARGINS)

« (GRADE 2: MINIMAL

ABNORMALITY (FOCAL EROSIONS
OR SCLEROSIS)

» GRADE 3: UNEQUIVOCAL
ABNORMALITY (EROSIONS,
SCLEROSIS, WIDENING,
NARROWING OR PARTIAL
ANKYLOSIS)

e (GRADE 4: SEVERE ABNORMALITY
(ANKYLOSIS)

Radiopedia.org



SACROILITIS IMAGING
EVALUATION: CT

* PROVIDES MORE OSSEOUS DETAIL THAN XR

e EROSIONS, SCLEROSIS, JOINT SPACE NARROWING,
ANKYLOSIS

e BETTER EVALUATION OF SOFT TISSUES

*  SURROUNDING INFLAMMATION

e LIKE XR, LIMITED IN DETECTING EARLY DISEASE



SACROILITIS IMAGING EVALUATION: MRI

\

bone erosions; fatty

marrow subchondral mMarrow ankylosis
edema sclerosis metaplasia

%




ASAS CRITERIA (IMAGING ARM])

* IMAGING:

EVIDENCE OF STRUCTURAL DAMAGE RADIOGRAPHICALLY
_OR-

EVIDENCE OF ACTIVE INFLAMMATION ON MR

BONE MARROW EDEMA IN A TYPICAL ANATOMIC AREA

BONE MARROW APPEARANCE HIGHLY SUGGESTIVE

Sacroiliitis on imaging*

2 1 SpA-feature

Chronic back pain (2 3 months) and age at onset <45 years

HLA-B27 positivity
[[TH

2 2 other SpA-features

SpA-features:

* Inflammatory back pain
* Peripheral arthritis
* Dactylitis

Enthesitis (heel)

* Family history of SpA
Good response to NSAIDs
* Uveitis

* Psoriasis

* Crohn’s / colitis

HLA-B27

* Elevated CRP

Classification vs diagnostic criteria



CLASSIFICATION VS DIAGNOSIS

 MRI VERY SENSITIVE IN DETECTING BONE MARROW EDEMA!
 NOT ALL BONE MARROW EDEMA IS SACROILIITIS. CAN BE SEEN IN:
e ATHLETES
*  (OSTEOARTHRITIS
o OSTEITIS CONDENSANS ILII

* NORMAL, ASYMPTOMATIC PATIENTS

* SMALL, FOCAL AREAS OF SUBCHONDRAL EDEMA NON-SPECIFIC



MRI in axial spondyloarthritis

56-year-old male with osteoarthritis; osteophytes on XR and subchondral sclerosis; bridging osteophytes on MR TI;
small amount of edema on STIR; bridging osteophytes clear on CT

32-year-old male with sacroiliitis; subchondral sclerosis ond erosion on XR fah‘y marrow replacemem‘ onTl; bone
marrow edema along contralateral SIJ; erosion and subchondral sclerosis clear on CT



OHSU.edu

MRI PROTOCOL

* 4 SEQUENCE PROTOCOL
» CORONAL OBLIQUE IN T1
« CORONAL OBLIQUE IN STIR
» CARTILAGE SEQUENCE

* SEMIAXIAL PLANE ORTHOGONAL
TO SEMICORONAL PLANE

« NO CONTRAST NEEDED!

v 2 Semi-axial STIR
Diagnostics of SIJ Differentials



SIJ SUMMARY

ANATOMY
« PART SYNOVIAL, PART FIBROUS
IMAGING
e XR: LOW SENSITIVITY, ESPECIALLY IN EARLY DISEASE
« CT: MORE CLEARLY DELINEATES OSSEOUS DETAIL
«  MR: HIGH SENSITIVITY, ABLE TO DETECT ACTIVE DISEASE
SIJ PATHOLOGY
 ALL DISEASE PROCESSES THAT AFFECT SYNOVIAL JOINTS CAN INVOLVE SIJS
«  SACROILIITIS MAIN CONCERN FOR INFLAMMATORY BACK PAIN
SACROILITIS IMAGING ASSESSMENT

* BONE MARROW EDEMA! MRI WORK HORSE FOR THIS — OBLIQUE CORONAL AND AXIAL FAT SUPPRESSED
FLUID SENSITIVE SEQUENCES ARE KEY

e EVALUATION CAN BE DIFFICULT — NOT ALL BONE MARROW EDEMA IS SACROILIITIS
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What do you see@e
A.Erosions
B. Subchondral sclerosis

C. Joint space narrowing

D. Ankylosis



What do you see@¢

A Erosions

B. Subchondral sclerosis
C.. Joint:space narrowing

D. Ankylosis
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What do you see@¢

A Erosions

B. Subchondral sclerosis
C.. Joint:space narrowing

D. Ankylosis

- Diagnosis: sacroiliitis
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What do you see?

A. Erosions

B. Subchondral sclerosis
C. Joint space narrowing

D. Ankylosis



What do you see?

A Erosions

B. Subchondral sclerosis
C. Jointspace narrowing

D. Ankylosis



What do you seee

A Erosions
B. Subchondral sclerosis

C. Jointspace narrowing

D. Ankylosis

Diagnosis: sacroiliitis
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What do you see?

A. Erosions

B. Subchondral sclerosis
C. Joint space narrowing

D. Ankylosis



What do you see?

A. Erosions

B. Subchondral sclerosis
C:Jomnt space narrowing

D. Ankylosis



What do you see?

A. Erosions

B. Subchondral sclerosis
C:Jomnt space narrowing

D. Ankylosis

Diagnosis: sacroiliitis
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What do you see@

L A. Erosions
B. Subchondral sclerosis
C. Joint space narrowing

D. Ankylosis




What do you see@
L A. Erosions
B. Subchondral sclerosis

C. Joint space narrowing




Oblique axial T2FS Oblique coronal T1



What do you seee
A.Bone marrow edema
B. Subchondral sclerosis
C. Erosions

D. Fatty metaplasia

E. Joint space narrowing

F. Ankylosis



What do you see@
A.Bone marrow edema
B. Subchondral sclerosis
C. Erosions

D. Fatfty metaplasia



. What do you see?

b | ’ A.Bone marrow edema
. il » v . e
_y-."vto - "’ _4" - .
SR / B. Subchondral sclerosis
) ‘.‘q. - : 'y p
D 5 C. Erosions

D. Fatfty metaplasia

Diagnosis: chronic sacrolliifis
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What do you see?

A. Erosions
B. Subchondral sclerosis
C. Joint space narrowing

D. Ankylosis
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What do you see?

A. Erosions
B. Subchondral sclerosis¢
C. Joint space narrowing

D. Ankylosis
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What do you seee
A.Bone marrow edema

B. Subchondral sclerosis

A C. Erosions
contrast
D. Fatty metaplasia
E. Joint space narrowing

F. Ankylosis

G. Enhancement




What do you seee
A:Bone marrow edema

B. Subchondral sclerosis

A C. Erosions
contrast
D. Fatty metaplasia
E. Joint space narrowing

F. Ankylosis

G. Enhancement




What do you see?

o« “Bone-marrow edema

e Enhancement

Vo Coronal
T1FS post-
contrast

Diagnosis: esacroilliitis ¢SIJ
dysfunction related to
fibromyalgia
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What do you see?

A. Erosions

B. Subchondral sclerosis
C. Joint space narrowing

D. Ankylosis



What do you see?

A. Erosions

B. Subchondral sclerosis
C. eJoint space narrowing

D. Ankylosis




What do you seee
A.Bone marrow edema
B. Subchondral sclerosis
C. Erosions

D. Fatty metaplasia

E. Joint space narrowing

F. Ankylosis




What do you seee
ArBopemarrow:edemd
B. Subchondral sclerosis
C. Erosions

D. Fatty metaplasia

E. Joint space narrowing

F. Ankylosis




What do you seee
ArBopemarrow:edemd
B. Subchondral sclerosis
C. Erosions

D. Fatty metaplasia

E. Joint space narrowing

F. Ankylosis

Diagnosis: eg¢early OA
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Weight Bearing

What do you seee

A. Erosions

B. Subchondral sclerosis

' C. Joint space narrowing

D. Ankylosis



Weight Bearing

What do you seee

A. Erosions

B. Subchondral sclerosis

' C. Joint space narrowing

D. Ankylosis
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C. Erosions

D. Fatty metaplasia
E. Joint space narrowing

F. Ankylosis
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D. Fatty metaplas

E. Joint space narrowing

F. Ankylosis
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F. Ankylosis
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Bone marrow edema
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What do you see?¢

A. Subchondral sclerosis

B. Erosions

C. Joint space narrowing

D. Osteophytes

E. Joint vacuum
phenomenon

F. Ankylosis



What do you see?¢

A. Subchondral sclerosis

B Erosions

C. Joint space narrowing

D. Osteophytes

E. Joint vacuum
phenomenon

F. Ankylosis
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Axial T2FS Axial T1FS post-contrast



What do you see?

A. Bone marrow edema
B. Subchondral sclerosis
C. Erosions

D. Fatty metaplasia

E. Joint space narrowing

Axial T2FS Axial TT1FS post-
contrast

F. Ankylosis

G. Enhancement
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Axial T2FS

Axial T1FS post-
conftrast

What do you see?
AzBonemarrow - edema
B. Subchondral sclerosis
C. Erosions

D. Fatty metaplasia

E. Joint space narrowing
F. Ankylosis

G. Enhancement



drrow edema

N Bt
L O

ubchondral sclerosis

s

)  FErosions

e Enhancement

Diagnosis: sepftic sacroilliitis
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Axial T2FS Obligque coronal STIR



AN L D. Fatty metaplasia
E. Joint space narrowing
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D. Fatty metaplasia
E. Joint space narrowing
F. Ankylosis

Diagnosis: septic sacroilliitis
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What do you see?

A. Bone marrow edema
B. Subchondral sclerosis
C. Erosions

D. Fatty metaplasia

E. Joint space narrowing

F. Ankylosis
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What do you see?
Ac-Bone marrow- edema
B. Subchondral sclerosis
C. Erosions

D. Fatty metaplasia

E. Joint space narrowing
F. Ankylosis

Diagnosis: sacroiliitis
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What do you see?

« Subchondral sclerosis

Diagnosis: osteitis condensans ilii
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What do you see?

A. Bone marrow edema
B. Subchondral sclerosis
C. Erosions

D. Fatty metaplasia

E. Joint space narrowing

F. Ankylosis

Diagnosis: sacral insufficiency fracture



..................'.........................'.........OO-....C..GOOl‘Q.‘ail.......‘...0.....'............C..............................

L] Ll

© 0 0000000000000 000 0
........................‘....Ql...0
® 000000000000




What do you see?

A. Subchondral sclerosis

B. Erosions

C. Joint space narrowing

D. Osteophytes

E. Joint vacuum
phenomenon

F. Ankylosis
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E. Joint vacuum phenomenon

F. Ankylosis

Diagnosis: secondary
hyperparathyroidism/renal
osteodystrophy




SACROILITIS CASE SUMMARY

e DIFFERENT IMAGING MODALITIES CAN BE USEFUL IN THE EVALUATION OF
SACROILIITIS

* RADIOGRAPHS: SHOULD BE DONE FIRST =2 LOOK FOR SUBTLE EROSION, SUBCHONDRAL
SCLERQOSIS, JOINT SPACE NARROWING OR WIDENING, ANKYLOSIS

* MRI: OFTEN DONE FOR NEGATIVE OR EQUIVOCAL RADIOGRAPHS = CAN SHOW EARLY
DISEASE, LOOK FOR BONE MARROW EDEMA!

e CT: NOT ROUTINELY DONE BUT CAN BE USEFUL TO TROUBLESHOOT

* NOT ALL BONE MARROW EDEMA IS SACROILIITIS!

e CLINICAL CONTEXT IS KEY!
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