Does conventional radiography still play some role in juvenile idiopathic arthritis (JIA) patients?
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BACKGROUND
JIA consists of a group of heterogeneous conditions, characterized by chronic synovial
inflammation with onset before the age of 16, with varying symptoms ranging from simple
mono-articular lesions to polyarthritic impairment. Hence it poses great challenges in
diagnosing JIA, which is based on history, clinical and laboratory evaluation. Thus conventional
radiography is of little importance in diagnosing JIA but is instrumental in the exclusion of other
differential diagnoses mimicking JIA, in detecting JIA complications, and in monitoring the
development of chronic skeletal changes with or without the usage of radiographic scoring
systems.

FINDINGS
Imaging methods play an important role in the diagnosing and management of JIA, as they
can aid in the diagnosis, evaluate the extent and severity of the disease, assess the
treatment response, and detect possible complications. Conventional radiography is the first
modality of choice for patients with skeletal lesions as it can demonstrate bone damage and
is most suitable for long-term evaluation of damage progression and disturbances of bone
growth and maturation. There is no consensus on a general protocol for imaging of children
with suspected JIA, the timing and utilization are tailored to each patient individually.
Consequently, there are gaps in observing the development of the skeletal changes and
even less chance for correlating treatment effects to different images throughout the
follow-up. Therefore it is challenging for a radiologist to distinguish between changes that
are attributable to the progression of the disease or the consequences of therapy. In the
initial assessment of patients with the suspicion of JIA the conventional radiography does
not play a great role in the confirmation of the diagnosis, rather it plays a vital role in the
exclusion of the pathologies mimicking JIA (Fig. 1). This is due to the fact that the skeletal
changes related to JIA are less prominent on a plain radiograph, involving mainly the
periosteum and soft tissue. In the later stages, the indication for performing a radiograph
serves for follow-up and the assessment of complications of JIA either due to arthritis
progress or due to adverse effects of treatment. The radiographic changes of bone vary with
patient age, duration, location of the symptoms, and possible prior treatment. The
morphological and structural changes associated with JIA are divided into changes seen in
the early, intermediate, and late stages. But it is vital to emphasize that the classification is
made generically. In most of the cases the mixture of different stages of the disease are
present on the same radiograph.
The skeletal changes that can be detected in the early stage are periarticular osteopenia,
soft tissue swelling, joint effusion, and periostitis (Fig. 2) . In the intermediate stage, the
skeletal changes involving the bone are more prominent on a plain radiograph, defined by
osseous erosions, joint space narrowing, diffuse osteopenia, epiphyseal resorption and
fragmentation, subchondral cysts, accelerated skeletal growth and maturation (Fig. 3). The
progress of JIA to the late stage also entails ankylosis , growth disturbances, and
malalignment (Fig. 4).

Differential diagnosis – mnemonic
ARTHRITIDES
A – Avascular necrosis/orthopedic conditions
(slipped upper femoral epiphyses,
osteochondritis)

Fig. 2: Pictorial essay of the early changes: Anteroposterior radiograph of the hands: a) periarticular decrease in bone
mineral density most prominent in heads and bases of all 5 metacarpal bones; b) soft tissue swelling in 2-4. proximal
interphalangeal joints, 2-5. distal interphalangeal joints bilaterally; c) periostitis of proximal phalanges of 2-4. finger.

R – Reactive (post-viral: influenza, rubella, hep
B, post enteric infection)
T – Trauma (accidental and non – accidental)
H – Hematological (bleeding diathesis,
hemoglobinopathies)
R – Reflex sympathetic dystrophy and
idiopathic pain syndromes
I – Infection (septic arthritis, osteomyelitis)
T – Tumours (local: bone, muscle; general:
leukemia)
I – Immunodeficiency
D – Dysplasias
E – Endocrine
S – SLE and other multisystem diseases

Fig. 1: pictorial essay of radiographs of some differential diagnoses of JIA a) periosteal fracture and
plastic bone deformation; b) systemic disease; metaphyseal lucent band in both femurs, structural
changes of the left acetabulum with irregular, blurred corticalis of the left ossis ilei in leukemia; c)
tumor of the distal metaphysis; d) infection: osteomyelitis of the ankle; e) osteochondritis dissecans in
the radial epiphysis of the humerus; f) metabolic disease - hypophosphatemia

Fig. 3: Pictorial essay of intermediate changes: a) AP radiograph of the left hand - osseous erosions of all carpal bones
and bases of metacarpal bones of the 2-4. fingers ; b) AP radiograph of the wrists - joint space narrowing of all carpal
bones in the intercarpal and the carpometacarpal joints; c) AP radiograph of the left hand - diffuse osteopenia; d) AP
radiograph of the hands - epiphyseal resorption most prominent in the heads of proximal phalanges of the 2-4.
fingers ; e) AP radiograph of the pelvis - subchondral cysts of both acetabular bones; f) AP radiograph of the feet accelerated growth .

CONCLUSION
Conventional radiography still plays an important role in the evaluation of children with
chronic joint pain, thus a radiologist needs to recognize the changes, complications, and
differential diagnosis of JIA.

Fig. 4: Pictorial essay of the late changes: a) AP radiograph of the hands - ankylosis most prominent in the proximal
interphalangeal joints of 3-5 fingers of the left hand; b) AP radiograph of the knees - growth disturbances; c) AP
radiograph of the left hand - malalignment is most prominently seen in the 1. metacarpophalangeal joint.

