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Imaging of juvenile spondyloarthritis. Part II: 
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Abstract
Juvenile spondyloarthropathies are mainly manifested by symptoms of peripheral arthri-
tis and enthesitis. Early involvement of sacroiliac joints and spine is exceptionally rare 
in children; this usually happens in adulthood. Conventional radiographs visualize late 
inflammatory lesions. Early diagnosis is possible with the use of ultrasonography and 
magnetic resonance imaging. The first part of the article presented classifications and 
radiographic presentation of juvenile spondyloarthropathies. This part discusses chang-
es seen on ultrasonography and magnetic resonance imaging. In patients with juvenile 
spondyloarthropathies, these examinations are conducted to diagnose inflammatory le-
sions in peripheral joints, tendon sheaths, tendons and bursae. Moreover, magnetic reso-
nance also shows subchondral bone marrow edema, which is considered an early sign of 
inflammation. Ultrasonography and magnetic resonance imaging do not show specific 
lesions for any rheumatic disease. Nevertheless, they are conducted for early diagnosis, 
treatment monitoring and identifying complications. This article presents a spectrum of 
inflammatory changes and discusses the diagnostic value of ultrasonography and mag-
netic resonance imaging. 
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Ultrasonography

The range of features visible on ultrasonography is not dif-
ferent from those seen in adult patients with rheumatic 
diseases(1). A US examination is conducted for initial diag-
nosis and monitoring of treatment efficacy. 

Peripheral joints

The first sign of peripheral arthritis, tenosynovitis and 
bursitis is the thickening of the synovial membrane re-
sulting from synoviocyte hyperplasia and edema of the sy-
novial subintima. It is followed by its increased vascular-
ization and effusion that accompanies synovitis (Fig. 1). 
At this stage, ultrasonography enables assessment of the 
spectrum of inflammatory changes, their location and 
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advancement. Moreover, based on a US examination, 
a child can be selected for a decompression procedure 
or deemed ineligible if US shows bands of fibrosis, thick-
ened synovium or that the joint cavity is filled with mul-
tiple textured elements.

As the disease develops, erosions form. Initially, they can 
be seen at the border of the articular surface covered with 
cartilage and the site of joint capsule attachment (so-called 
bare area). They are called marginal erosions (Fig. 2, 3). 
When the articular cartilage is destroyed, subchondral 
erosions appear. By contrast with radiography, ultrasonog-
raphy can identify the first stages of articular cartilage de-
struction, in the form of its increased echogenicity, as well 
as deeper and deeper defects caused by pannus invasion. 

Inflammatory cysts (also called geodes) reflect the pres-
ence of inflammatory infiltrates in the subchondral bone 
tissue (Fig. 2). 

In chronic conditions, the synovial membrane becomes hy-
pertrophic until it assumes forms of various shapes; in this 
case, so-called rice bodies develop as a result of fragmen-
tation of the hypertrophic synovium. Enhanced synovial 
vascularization reduces or subsides completely in the case 
of a positive response to treatment. Persisting intensive sy-
novial vascularization can be an indication for surgical or 
radioisotope synovectomy, the latter should be conducted 
under US guidance(2).

Fig. 1.  Effusion, thickening and enhanced blood flow in the syno-
vium of: A. 2th MCP joint in the right hand of a 17-year-old 
girl with JSpA; B. knee joint in a 10-year-old girl with JSpA; 
C. effusions, no synovial pathology in the MCP 3 joint of the 
left hand in a 11-year-old girl

Fig. 2.  US: A. small marginal erosion and large geode in the head 
of the 5th metacarpal bone in the right hand of a 16-year-old 
boy; B. large erosion in the 2nd MTP joint in the right foot of 
a 14-year-old-boy with JSpAA
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Tendon sheaths

Tenosynovitis (tenovaginitis) is manifested by thickened 
synovium and its increased vascularization, usually with 
accompanying effusion (Fig. 3). Tendinitis (also tendonitis) 
is a complication of tenosynovitis. A tendon that is weak-
ened by inflammation may undergo damage, including 
complete tear. 

Bursae

In the case of bursitis, the following signs can be observed: 
synovial thickening, hypervascularization and effusion 
(Fig. 4). A bursa that is filled with fluid and hypertrophic 
synovium can rupture (usually Baker’s cyst). Persisting 
bursitis (of e.g. Achilles tendon or deep infrapatellar bur-
sa) may involve the adjacent tendon, leading to its damage 
and causing erosions in the bony wall of the bursa. The 
administration of a steroid drug into an inflamed bursa 
complicated with tendinitis may lead to tendon damage.

Intraarticular and extraarticular fat tissue

It has been demonstrated in adults with rheumatoid arthri-
tis that fat tissue is another site (next to the synovium and 
subchondral bone tissue) for inflammatory infiltrates, the 

cells of which participate in the joint destruction process(3). 
No such studies have been conducted for juvenile spondy-
loarthropathies or juvenile idiopathic arthritis. Neverthe-
less, a US scan shows edema and hypervascularization of 
the intra- and extraarticular fat tissue even more frequent-
ly in children than in adults (author’s own unpublished 
observations), which suggests that identical pathological 
processes are involved(4) (Fig. 5).

Enthesopathies

In a US examination, pathological entheses are thick-
ened (edema) and hypoechoic. Moreover, one can ob-
serve delaminations, areas of degeneration and vessels 
of the inflammatory-repair process. The bone layer may 
present erosions and cysts. In adult patients, pathologi-
cal lesions in entheses cannot be discriminated from far 
more common microinjuries or degenerative changes, 
frequently seen also in healthy individuals, since they 
produce identical US images. In children, however, the 
probability of injuries or enthesis degeneration is low 
and therefore an abnormal image, particularly hyper-
vascularization, in combination with other clinical data 
can be interpreted as enthesitis (Fig. 6). This issue re-
quires further studies particularly because SEA or ERA 
are, according to clinical data, crucial JSpA entities (see 
part 1 of the publication).

Magnetic resonance imaging

In addition to identical to US ability to visualize features 
of synovitis, tenosynovitis, bursitis, enthesopathies and fat 
tissue pathologies, magnetic resonance imaging (MRI) en-
ables assessment of(5,6) (Fig. 7):
• bone marrow edema, which is a pre-erosional condi-

tion and a sign of inflammation; 
• articular cartilage in its entire range;
• changes in the spine and spinal cord;
• activity of the involved synovium and subchondral 

bone tissue in a contrast-enhanced examination.

MRI is more sensitive in assessment of inflammatory 
and destructive changes in JIA and JSpA than physical 
examination, radiographs or US. MRI protocols enable 

Fig. 3.  Thickened and intensively vascularized synovium of the 
tibialis posterior tendon sheath in a 16-year-old girl with 
JSpA

Fig. 4.  Bursitis of the left Achilles tendon: A. Bilateral slight effusion in the Achilles tendon bursae in a 13-year-old girl, no synovial pathology, 
rounded fat fold of the left bursa – chronic inflammatory changes; B. thickened and intensively vascularized synovium of the Achilles 
tendon bursa in a 15–year-old girl, erosion in the bony wall of the bursa
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examinations without the need of administering an an-
esthetic and sedative agents even in young children(7–12). 
However, the available literature contains few papers 
devoted to MRI in children with JSpA. Bollow et al.(10)

scanned sacroiliac joints (SIJs) of 100 children with 
suspected JSpA and in 30 controls. Active inflammatory 
changes were detected in 42.9% of children with JSpA 
while radiographs were normal. In the entire group 
of 130 children, active and chronic inflammatory le-
sions were detected in 41% of children whereas chronic 
changes were visualized only in patients with clinically 
suspected JSpA. Chronic inflammatory changes were 
detected on MRI more frequently than on radiographs 
(14.3% vs 6.7%), which is consistent with our studies 
conducted in adults(11). Children with suspected JSpA, in 
whom active lesions were detected in MRI, also had con-
siderably higher levels of C-reactive protein (p=0.01) 
and significantly longer medical history (p=0.01) com-
pared to children without features of sacroiliitis in MRI: 
63.2 ± 44.1 months vs 28.2 ± 29.7 months. The onset 
of symptoms in the first group took place at the age of 
8.5± 3 years, and in the group of children without sac-
roiliitis in MRI at the age of 11.0 ± 3.2 years(10).

Another publication(12) demonstrated higher sensitivity of 
MRI compared with radiography in diagnosing sacroiliitis. 
Apart from the features of sacroiliitis, MRI also showed 
signs of enthesitis in the pelvis (pubic symphysis 91%, 
greater or lesser trochanter 55%, hip joint 45%, iliac crest 
27%, ischial tuberosity 27%).

Herregods et al.(13) conducted MRI examinations of the 
sacroiliac joints in 80 children with clinically suspected 
JSpAs. Sacroiliitis was not detected in most patients. Bone 
marrow edema (BME) was found in 16 of 80 children 
(20%), high signal in the articular cavity in 18 of 80 chil-
dren (22.5%) and sacroiliac capsulitis in 6 children (7.5%). 
The authors found that MRI performed before contrast en-
hancement was consistent with contrast-enhanced exami-
nation in detecting BME and capsulitis. A high signal in 
the sacroiliac joint cavity was present in 22.5% of patients, 
including contrast enhancement in 83%. The authors did 
not find any significant benefits of contrast-enhanced MRI 
and claimed that, as in adults, STIR/TIRM (short tau in-
version recovery/turbo inversion recovery magnitude) se-

quences were sufficient to make a diagnosis. JSpA was not 
ultimately confirmed in patients with a high signal in the 
joint cavity with no other features of sacroiliitis. Different 
conclusions were drawn by Lin et al.(14) They stated that, 
by contrast with adults, capsulitis in children can be an 
independent factor of inflammation, without accompany-
ing BME.

Rachlis et al.(15) demonstrated that whole body MRI is su-
perior to pelvic MRI in assessing inflammatory and enthe-
sopathic changes in the hip, sacroiliac and spinal joints. 
The authors did not confirm the features of enthesitis sus-
pected in a clinical examination. 

Conclusion

Plain radiography, with its role to rule out malignancies, 
trauma or specific inflammations, still remains a standard 
in the diagnostic process of early inflammatory changes 
in the course of JSpA. In early stages of JSpA, radiogra-
phy is usually negative or reveals features of osteoporosis, 
increased density and extended soft tissue shadow, fol-
lowed by erosions and cysts. Typically, lower extremity 
joints are involved (see part 1 of the article). The next ex-

Fig. 5.  Edema, features of enhanced vascularization of the intraarticular fat: A. Hoffa’s fat pad in a 10-year-old girl with JSpA; B. fat tissue 
of the left quadriceps femoris tendon / suprapatellar fat pad (normal in the right joint)

Fig. 6.  Enthesitis-like changes of the tibial enthesis of the patellar 
tendon in a 15-year-old HLA-B27+ boy: swollen enthesis 
with lower echogenicity and hypervascularization
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amination is usually ultrasonography. Its aim is to show 
early inflammatory lesions in peripheral joints, tendon 
sheaths, bursae and entheses. Additionally, MRI presents 
bone marrow edema in the sacroiliac joints in the course 
of sacroiliitis and as well as atlanto-occipital pathologies. 
Bollow et al.(10) compared a population of HLA-B27-posi-
tive children and adults with peripheral arthritis in terms 
of the co-occurrence of sacroiliitis. It was detected in 70–
80% of adults, and in merely 35% of children(10). Despite 
the fact that the SIJs are rarely involved in early JSpAs, 
children and adolescents with a suspected disease should 
be referred to an MRI examination for early identifica-
tion of inflammatory changes and swift implementation 
of treatment that will prevent the progression of inflam-
mation in the axial spine. It is possible that the detection 
of the signs of sacroiliitis in MRI at an early stage of the 
disease is another unfavorable prognostic factor indicat-

ing a severe course of the disease and possible transfor-
mation into AS in adulthood(10).

There is a need not only for further research on this is-
sue, but also for an update of JSpA diagnostic algorithms. 
Another suggestion of JSpA clinical criteria(16) is a step to-
wards this goal since they include MRI is the diagnostic 
process of sacroiliitis. Jaremko et al.(17) compared radio-
graphs and MRI of the sacroiliac joints and demonstrated 
superiority of MRI.
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Fig. 7.  MRI of the sacroiliac joints in a 12-year-old boy with suspected sacroiliitis. Coronal oblique planes. A. T2-weighted TIRM,  
B. T1-weighted FS CM (contrast medium): bilateral bone marrow edema, more marked in the left joint, thickened contrast-enhancing 
synovium
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