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Radiographic Evaluation of Joint Changes in Juvenile Idiopathic
Arthritis
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Abstract

Aim: To evaluate the spectrum of joint changes using
radiography as a tool in patients with Juvenile Idiopa-
thic Arthritis at presentation.
Study Design: Observational study on prospective
data.
Place and Duration of Study: Department of Diag-
nostic Radiology of The Children Hospital and The
Institute of Child Health, Lahore, from October 2006
to October 2009.
Patients and Methods: 72 patients fulfilling the
American college of rheumatology (ACR) criteria of
JIA referred from the Rheumatology Clinic were en-
rolled in the study. Radiographs of both hands PA and
knees AP were obtained and interpreted by a single
paediatric radiologist. Other views were obtained in
individual cases when required clinically. Statistical
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analysis of data was done on SPSS version 16.0.

Results: Amongst a total of 72 patients, 59 (82%) had
polyarthritis, followed by oligoarthritis and systemic
onset disease in 12 (17%) and 1(01%) respectively.
RA factor was negative in 64 (88.9%). Late joint cha-
nges were observed in 20 (27.7%) patients with erosi-
ons in 8 (11.1%), boutenairre deformity in 10 (13.9%),
swan neck deformity in 07 (7%) and ankylosis in 2
(2.7%) patients. Regarding late changes maximum
number of patients, that is 8, were in the age group 12
to 14 years, 14 (70%) were females, 18 (90%) had
polyarticular type of JIA and their duration of illness at
presentation was mostly between 5 to 8 years. Further
evaluating patients with erosions, age range was from
8 to 15 years, 5 (62.5%) were females, 6 (75%) had
polyarticular type of JIA and their duration of illness at
presentation was mostly between 3 to 5 years.

Conclusion: Plain radiography, a readily available
diagnostic modality remains the initial investigation in
the evaluation of joint changes in children with JIA
and its differential diagnosis. Children presenting late
are at an increased risk of developing erosions which
in particular can be assessed reliably in addition to
monitoring of disease progression and detecting comp-
lications.

Key words: Juvenile Idiopathic Arthritis, JIA, poly-
arthritis.

Introduction

Childhood arthritis has now been reclassified into a
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single internationally recognized entity of Juvenile
Idiopathic Arthritis (JIA).1 It is one of the most com-
mon rheumatic diseases of children leading to perma-
nent disability in 10% to 20% of cases.2,3 It begins
under 16 years of age and persists for more than six
weeks.4 Incidence of JIA is approximately 13.9 /
100,000 children per year.5 The exact etiology of the
disease is unknown however infectious, genetic and
environmental factors may play a role.6 Pauci articular
disease is the most common form of juvenile idiopa-
thic arthritis with involvement of four or fewer joints.4

Three sets of criteria are used to classify JIA. The
American College of Radiology (ACR), the European
League against Rheumatism (EULAR) and the Inter-
national League of Associations for Rheumatology
(ILAR) criteria.7,8

The ACR criteria include age less than 16 years,
signs of arthritis in one or more joints, disease duration
6 weeks or longer, onset type defined in first 6 months
(polyarthritis when 5 or more joints, oligoarthritis
when less than 5 joints are involved, and systemic
onset disease) and exclusion of other forms of juvenile
arthritis.

The EULAR proposed the term juvenile chronic
arthritis (JCA) for the heterogeneous group of dis-
orders that manifest as juvenile arthritis. The diagnosis
requires that the arthritis begins before the age of 16
years, that it lasts for at least 6 weeks, and that other
diseases are excluded.

The ILAR criteria are currently the preferred clas-
sification system. The aim is to provide a unified clas-
sification system. The ILAR classification of JIA in-
cludes the following features:

(1) Systemic onset (2) Persistent or extended oli-
goarthritis (3) Rheumatoid factor (RF) – positive poly-
arthritis (4) RF – negative polyarthritis (5) Psoriasis
(6) Enthesitis (7) Others: the disease that does not
meet criteria for any of the other subgroups, or it meets
more than one criteria.

Juvenile idiopathic arthritis is characterized by
synovial pannus formation due to inflammation lead-
ing to edema, hypervascularity and cellular hyperpla-
sia. At the time of synovial proliferation juxta articular
osteopenia is visualized on radiographs and contrast
enhanced MR demonstrates synovial enhancement.
Marginal erosions at the synovial articular junction
occur due to mechanical and enzymatic destruction of
cartilage during pannus invasion. This progresses to
soft tissue imbalance and increased bone destruction
leading to subluxation.4

Radiology has a considerable role in the manage-
ment of JIA. Plain radiography is the primary tool
used to assess and monitor the progression of juvenile
idiopathic arthritis, its response to therapy and compli-
cations.10,11 It helps to exclude other childhood dis-
orders.12 Radiographs are easy to obtain and x-rays of
hands and knees provide very useful information.13,14

The main limitation of conventional radiography is
that it does not allow direct examination of the articu-
lar cartilage, synovium, and other important non-calci-
fied structures in a joint.15

Radiographic signs include soft tissue swelling
around the joints with periarticular demineralization.
Joint space narrowing and erosions can be seen. Joint
sub-luxation leading to deformities like ulnar deviation
of fingers can occur along with boutennaire and swan
neck deformities. Premature fusion of growth plates
resulting in growth disturbances may be a sequelae.
Large joints, particularly the knee may show enlarged
square shaped epiphyses and widened intercondylar
notch. Involvement of the spine, more commonly the
upper cervical vertebrae, includes destruction, narrow-
ing and eventual ankylosis of the facet joints. Erosions
of the odontoid process of C2 due to pannus formation
resulting in atlantoaxial subluxation are recognized in
JIA.

CT scan can help in cases where the anatomy is
complex as in the temporomandibular and sacroiliac
joints.10 The major disadvantage of CT scan is that it
involves a substantial radiation dose. Magnetic reso-
nance imaging (MRI) and ultrasound are more effec-
tive and safer alternatives.1 Small (and large) joint eff-
usions are readily revealed using ultrasonography.10

Serial measurements of synovial thickness and effu-
sion volume on ultrasound have been used to monitor
the progression of disease. Gadolinium enhanced MRI
is the most sensitive modality in early disease to detect
synovial hypertrophy and its enhancement, pannus and
cartilaginous erosions.1,16-19 However it is an expensive
and time consuming procedure.

Bone scintigraphy can be used to determine the
distribution of disease. It has high sensitivity but low
specificity and involves high radiation.15

Patients and Methods

72 patients fulfilling the American college of rheuma-
tology (ACR) criteria of JIA, at presentation were
enrolled in the study. They were referred from the
Rheumatology Clinic over a period of three years from
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October 2006 to October 2009. Data collected at first
visit included age, gender, type of arthritis, type of
joint involvement and associated systemic features.
Relevant laboratory data was noted including, hemog-
lobin (Hb), total leukocyte count (TLC), platelet count
(PLT), erythrocyte sedimentation rate (ESR), C-reac-
tive protein (CRP) and presence of rheumatoid factor
(RF) and antinuclear antibodies (ANA).

Radiographs of both hands PA and knees AP were
obtained in our department using standard protocols
and were interpreted by a single paediatric radiologist.
Other views were obtained in individual cases when
required clinically. Statistical analysis of data was
done on SPSS version 16.0.

Results

A total of 72 patients were enrolled in the study. There
were 41 (57%) females and 31(43%) males. Male to
female ratio was 1:1.3. The mean age at presentation
was 10.82 years. Median age was 11.5 years with you-
ngest patient 03 years and oldest patient 16 years of
age. Most of the patients, that is, 40 (55.5%) were in
the age group 11 – 16 years.

In our study polyarticular was the most common
type of JIA seen in 59 (81.9%), oligoarticular in 12
(16.7%) and systemic onset JIA in 01 (1.4%) patients.
We observed that RA factor was positive in only 08
(11.1%) and was negative in a majority of 64(88.9%)
patients.

Results of this study were divided into two groups
on the basis of early and late radiographic changes.
Early joint changes were noted in 52 (69.4%) patients
with soft tissue swelling in 49 (68.1%), periarticular
osteopenia in 54 (75%) and epiphysis were square sha-
ped in 51 (70.8%) patients.

Late changes (Figure 1) were documented in 20
(27.8%) patients with juxta articular erosions in 08,
boutenairre deformity in 10, swan neck deformity in
07and ankylosis in 02 patients. Regarding late changes
maximum number of patients, that is 8, were in the age
group 12 to 14 years, 14 of them (70%) were females,
18 (90%) had polyarticular type of JIA and their dura-
tion of illness at presentation was mostly between 5 to
8 years.

In the 08 patients with erosions age range was 8 to
15 years, amongst which 05 (62.5%) were females, 06
(75%) had polyarticular type of JIA and their duration
of illness at presentation was mostly between 03 to 05
years (Table 1).

Figure 1: Late Changes.
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Table 1: Erosions.

Age Range Gender Duration of Illness RA Factor Positive Type of JIA

08 to 15 years 62.5% females 03 to 05 years 25% 75% polyarticular
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Fig. 1: Frontal radiograph left knee joint of a 14 years old
female demonstrates juxta articular osteopenia with
large square shaped epiphysis of distal femur and
widened inter condylar notch. Joint space is redu-
ced.

Fig 2: Frontal radiograph both hands de-
monstrates periarticular osteope-
nia with soft tissue swelling and
reduced joint spaces along the
proximal interphalangeal joints.
Swan neck deformity is present at
the 4th finger of right hand and
boutennaire deformity at 5th fin-
ger of right hand and 3rd, 4th and
5th fingers of left hand.
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Fig. 3: A closer view of figure 2.

Discussion

JIA is one of the most common inflammatory diseases
of childhood.20 Disability and morbidity is the most
dreaded in arthritis. Radiology has a key role in the
diagnosis, management and follow-up of JIA. Radio-
graphs remain the mainstay of diagnostic imaging in
JIA, although their sensitivity in detecting early soft
tissue involvement and erosions is limited, they are far
easier to obtain and readily available as compared to
other imaging modalities.21 X-rays are useful in exclu-
ding other causes of joint swelling like Rickets, leuka-
emia, infection, Haemophilia and neuropathic joints as
seen in our centre.

To the author’s knowledge, the present study was
the first in the country to describe the radiographic
changes documented in children newly diagnosed as
JIA.

Polyarticular was the most common type of JIA in
our study which is not in accordance with the western
literature that states pauciarticular disease as the most
common type.4,22-24 However in this respect our results
were similar to a study done in India.25 This indicates
that polyarticular is the predominant type of JIA in the
subcontinent. The explanation to this is the difference
in genetic background of the population under study.

In the present study gender indicates the higher
prevalence of females which was similar to other stu-
dies.26,27 Predominance of male gender was present in
different studies conducted in India.25

Late changes at presentation were documented in
patients who presented with a longer duration of ill-
ness, mostly after 05 to 08 years which is consistent
with the Indian study.25 These were predominantly

seen in female patients belonging to the age group 12
to 14 years with polyarticular JIA being the most com-
mon type. This signifies the need for early recognition
and prompt management of the disease in order to
avoid complications. Patients should be educated and
encouraged to seek medical help early which lacks in
our society.

In our study erosions mostly involved the carpus,
metacarpophalangeal and proximal interphalangeal
joints which was also seen in a European study.24 Data
of patients with joint erosions was further analyzed
and it was documented that females of an older age
group presenting late with polyarticular and sero-
negative JIA were at an increased risk of developing
juxta articular erosions during the course of their ill-
ness.24 Radiographic evidence of erosions in a majority
is visible after 20 months of disease. Early erosive
changes within the first six months indicate aggressive
disease and a poor prognosis.28 We must admit the
limitations of our study as erosions are detected early
on ultrasound and MRI, however radiography is easily
accessible and helpful in differential diagnosis at pre-
sentation.

All patients were managed in the Rheumatology
Clinic with non-steroidal anti-inflammatory drugs
(NSAIDS). Disease modifying agents (methotrexate)
and steroids were used in patients where required.

This study provides the baseline of joint changes
in JIA in our setting and further studies may be based
on this data to assess the progression of joint erosions
in patients on management.

Conclusion

Radiography is a readily available, inexpensive diag-
nostic modality that remains the initial investigation in
the evaluation of joint changes in children with JIA.
Radiographs of hands and knees provide very useful
information and erosions can be assessed reliably.
Radiographs allow grouping of various arthritides on
the basis of distribution and pattern of joint space cha-
nges with monitoring of disease progression and detec-
ting complications.
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