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Abstract
Objective

To describe the characteristics of enthesitis and arthritis in the active inflammatory stage of juvenile onset
spondyloarthropathies (SpA) during a short-term follow-up.

Patients and methods
The study group included data of 33 patients with juvenile-onset SpA with enthesitis in  3 sites, arthritis
in  4 joints, and erythrocyte sedimentation rate (ESR) of  25 mm/h despite treatment, who participated

in a 26-week, double-blind, sulfasalazine versus placebo trial that showed no significant differences
between groups in regard to enthesitis and arthritis. 

Results
Twenty-seven boys and 6 girls (mean age: 15.3 ± 3.5 years; mean disease duration: 4.1 ± 2.7 years) with

the seronegative enthesopathy and arthropathy (SEA) syndrome (n=20) or ankylosing spondylitis (AS;
n=13) comprised the group. Throughout the study, the mean (± SD) number of swollen joints and tender

entheses were 4.6 ± 2.5 and 8.3 ± 5.4. The entheses and joints most frequently involved were the calcaneal
attachments of the plantar fascia (87.9%) and Achilles tendon (81.8%) and the ankle (87.9%) and knee
(72.7%), respectively. There was pain in the cervical, thoracic, and lumbar spine in 39.4%, 69.7%, and
63.6% of patients and in the sacroiliac joints in 48.5%. Mid-foot involvement (or tarsitis) occurred in 29
patients (87.9%). Except for the feet, the simultaneous occurrence of enthesitis and arthritis in other sites

was rare. Overall, there were no significant differences between SEA syndrome and AS patients.

Conclusions
Disease activity shows a significant trend for entheses and joints of the feet and a significant prevalence of

axial enthesitis in juvenile onset SpA. Mid-foot involvement appears to be the most characteristic and
potentially, the most severe form of disease in these patients. 
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Introduction
The juvenile onset spondyloarthopath-
ies (SpA) constitute a group of HLA-
B27-associated disorders of the enthe-
ses and synovium of the joints and ten-
don sheaths of ch i l d ren and adoles-
cents sometimes having spinal as well
as sacroiliac joint disease and various
ex t ra rticular fe at u res throughout the
course of the disease (1). Juvenile on-
set SpA includes undifferentiated and
p re d o m i n a n t ly infl a m m at o ry condi-
tions such as some isolated forms of
disease and the sero n egat ive enthe-
s o p at hy and art h ro p at hy (SEA) syn-
drome, as well as syndromes and dis-
eases such as re a c t ive art h ritis (and
Reiter’s syndrome), psoriatic spondy-
loarthritis, the arthropathies of inflam-
matory bowel disease, and ankylosing
spondylitis (AS), where definite diag-
noses are made in accordance with
clinical fe at u re s , l ab o rat o ry fi n d i n g s ,
and/or structural changes. 
E n t h e s o p at hy and art h ro p at hy of the
lower extremities are the most impor-
tant features of SpA (2-4). The sensi-
tivity and specificity of enthesopathy
and the involvement of the mid-foot or
tarsitis allow the recognition of juve-
nile onset SpA and their differentiation
from other forms of juvenile arthritis
early on in the course of the disease
(5). The distri bution and course of
enthesitis and arthritis in patients with
juvenile onset SpA is partially known
(1, 3-7). Some patients may only have
a single episode of enthesitis or arthri-
tis, but others have recurrent episodes
followed by partial or complete remis-
sion or severe and persistent disease
i nvolving many entheses and joints.
The long-term consequences of enthe-
sitis include cortical bone ero s i o n s ,
bony proliferation, and joint ankylosis.
Arthritis, on the other hand, may pro-
duce severe changes of some, but not
all invo l ved joints. In this study we
h ave analy zed the clinical course of
enthesitis and arthritis in patients with
j u venile onset SpA in the active
inflammatory phase of the disease over
a period of six months. In particular,
we evaluated the distribution and the
correlation of these features with each
other.

Patients and methods
Patients
The study included data from patients
with juvenile onset SpA who partici-
pated in a 26-week prospective, ran-
d o m i ze d, d o u bl e - bl i n d, p l a c eb o - c o n-
trolled study of sulfasalazine (SSZ) not
yet published (8). In brief, such a study
determined the effect of SSZ and pla-
cebo on the number of active joints as
the primary variable of efficacy, and
tender entheses, patient and physician
assessments of efficacy and health sta-
tus, severity of pain, and other parame-
ters. Patient allocation, with no stratifi-
cation according to clinical features or
diagnosis, was carried out through a
random-number table. Results showed
improvement of most variables in both
groups, but differences between them
were only significant in the proportion
of patients who improved according to
physician and patient assessments and
s i g n i ficant ch a n ges of concomitant
therapy. Regarding peripheral enthesi-
tis and art h ri t i s , d i ffe rences betwe e n
groups were not significant. 
Patients with SEA syndrome (9) and
AS (10) with disease onset before the
age of 16 years, age at entry < 20 years
old, and active disease as defined by
arthritis in ≥ 4 joints, enthesitis in ≥ 3
sites, and a erythrocyte sedimentation
rate (ESR) ≥ 25 mm/h despite stable
doses of non-steroidal anti-inflamma-
t o ry drugs in the previous 4 we e k s
were included in the study. 

Clinical evaluations
Pe ri p h e ral and axial enthesitis and
arthritis were assessed on a monthly
basis for six months. These and other
variables were selected by consensus
by an expert committee as part of a
study in progress to establish a core set
of measures of disease activity in juve-
nile onset SpA (11). Enthesitis was de-
fined as any grade of tenderness when
p ressing the tendon and liga m e n t
attachments to bone and active arthritis
as any grade of soft tissue swelling and
tenderness or pain when pressing or
moving the joints. For the purpose of
this analysis we considered three major
a reas of enthesitis and art h ri t i s : 1 )
peripheral sites, excluding the mid foot
(or tarsal area), 2) the mid-foot, and 3)
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Table I. Frequency of enthesitis throughout the study.

Unilateral/
Entheses n % bilateral

Peripheral sites
Calcaneal attachments:

Plantar fascia 29 87.9 6/23
Achilles tendon 27 81.8 7/20
Plantar fascia, distal attachments 23 69.7 8/15

Greater trochanter 10 30.3 4/6
Patella 8 24.2 5/3
Ischium 5 15.2 2/3
Tibial tuberosity 15 45.5 7/8
Anterior iliac crest 10 30.3 2/8
Superior iliac spine 3 9.1 1/2

Axial sites
Thoracic spine 23 69.7 NA
Lumbar spine 21 63.6 NA
Costosternal joints 13 39.4 1/12

NA: not applicable

axial sites, including the spine and pel-
vis. 
Peripheral entheses were those of the
greater trochanter, patella, tibial tuber-
o s i t y, calcaneal at t a chments of the
Achilles tendon and plantar fascia, the
greater tubercle of the humerus, as well
as medial and lateral epicondyles. The
evaluation of peripheral joints included
the fo l l ow i n g : t e m p o ro m a n d i bu l a r,
shoulder, elbow, wrist, metacarpopha-
l a n geal (MCP), hip (not consideri n g
swelling), knee, ankle, metatarsopha-
langeal (MTP), and proximal as well as
distal interphalangeal (IP) joints of the
hands and feet. 
M i d - foot assessment included the
search for tenderness and swelling of
m i d - foot areas wh i ch ap p rox i m at e ly
corresponded to the anatomical projec-
tion of the peroneus longus and per-
oneus brevis (lat e ral aspect), t i b i a l i s
anterior and tibialis posterior (medial
and dorsal aspects), extensor hallucis
longus and extensor digitorum longus
(dorsal aspect). 
Axial entheses referred to the supra-
spinal ligament at t a chments to the
spinous processes of the thoracic and
lumbar spine, c o s t o s t e rnal joints, a n t e ro-
superior and iliac crest portions of the
iliac bones, and ischium. Sacro i l i a c
joint tenderness was regarded as axial
arthritis. Cervical pain and tenderness
was also recorded. 

Statistical analysis
In the efficacy study, data were ana-
lyzed on the basis of the intention-to-
t re at pri n c i p l e. For the analysis of
baseline and final va l u e s , we used
either the paired t-test or Wilcoxon’s
signed rank and the t-test or the Mann-
Wh i t n ey test for SSZ and placeb o
c o m p a risons. Significance level wa s
fixed at p < 0.05. There were no signif-
icant diffe rences between SSZ and
placebo at baseline and subsequent vis-
its in the number of active joints and
tender entheses, the number of areas of
foot tenderness and foot swelling, pain
s eve rity on a visual analogue scale,
functional class, ESR, and anterior spi-
nal flexion. Differences between base-
line and final visit values in each of the
two treatment groups were explained
in part by the nature of the disease and

only partially as a result of treatment.
Thus, each group’s enthesitis and arth-
ritis data were pooled together in a sin-
gle group data base for descriptive ana-
lysis and reported as cumulated data. 

Results
The analysis included data from 33
patients (27 males and 6 females, mean
ages at onset 11.7 ± 3.9 years and entry
15.9 ± 3.9 years; SEA syndrome in 20
and juvenile onset AS in 13). Mean di-
sease duration was 4.2 ± 2.8 ye a rs .
Twenty-four of 27 patients were posi-
tive for HLA-B27. None of the patients
underwent intra-articular or entheseal
injections of glucocorticoids or surgi-
cal procedures.
Throughout the study, active inflam-
mation was found in a mean (± SD) of
8.3 ± 5.4 entheses and 4.6 ± 2.5 joints.
In rank order, the entheses most fre-
quently involved were those at periph-
e ral sites, p a rt i c u l a rly the calcaneal
plantar fascia and Achilles tendon at-
tachments (Table I). In most cases peri-
pheral enthesitis was bilateral. None of
the patients had clinical signs of enthe-
sitis in the upper ex t remities. Th e re
was pain in the cervical spine in 39.4%
as well as tenderness at the supraspinal
l i gament at t a chments to the spinous
processes of the thoracic and lumbar
spine in 69.7% and 63.6% of patients.
The fre q u e n cy and distri bution of

joints with active arthritis and mid-foot
areas involved are shown in Tables II
and III. Ankle and MTP joint arthritis
was associated with mid-foot swelling
and tenderness (tarsitis) in 92% of the
cases; on the other hand, 85% of the
patients with tarsitis had ankle or MTP
joint arthritis. In contrast to such fig-
ures, knee arthritis was associated with
enthesitis around the patella or tibial
tuberosity in only 5 patients; 6 other
patients had enthesitis at such sites but
no knee arthritis. 
The comparison between patients with
AS and SEA syndrome yielded no sig-
n i ficant diffe rences in rega rds to
peripheral and axial signs of disease
activity, including cervical pain, dorsal
enthesopathy, and sacroiliac joint ten-
derness (Table IV).

Discussion
The periodic assessment of entheses
and joints carried out in the active
s t age of juvenile onset SpA yields
a dditional info rm ation on the short -
t e rm course of enthesitis and art h ri t i s
in ch i l d ren with SpA and highlights
axial enthesitis as an important com-
ponent of active disease. A l t h o u g h
some of our data re s e m ble prev i o u s
findings (5-7), d ata in this study wa s
collected according to a pre - s p e c i fi e d
fo rm at and the population studied in-
cluded juvenile onset SpA patients ful-
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filling pre - s p e c i fied cri t e ria for disease
a c t iv i t y.
Enthesopathy predominantly occurs in
the lower extremities (3-7). Within one
year of disease, enthesopathy is found
in 83% of juvenile onset AS and 67%
of undifferentiated SpA by examining
non-selected patients (5-7). The calca-
neal attachments of the plantar fascia
and Achilles’tendon and mid-foot sites
a re the entheses most fre q u e n t ly in-

vo l ve d. A c c o rding to this study, t h e
most important manifestations of dis-
ease activity in juvenile onset SpA
occur at these entheses alongside ankle
and MTP joints art h ritis. Mid-fo o t
involvement or tarsitis is particularly
severe in some patients. Work in pro-
gress not published alre a dy have show n
hyperintensive signals consistent with
edema and inflammation in the tarsal
b o n e s , joint spaces, s h e ath tendons,

and bu rsae on magnetic re s o n a n c e
(MR), but slight to moderate inflam-
mation at the enthesis, tendon sheaths,
or bone marrow on histology. In some
p at i e n t s , s t ru c t u ral ch a n ges lead to
tarsal ankylosis or ankylosing tarsitis
(13).
The results of our study are relevant in
regard to axial enthesitis. Regardless of
diagnosis, about two-thirds of our pa-
tients had thoracic and lumbar tender-
ness along the supraspinous ligament
attachment to the spinous process and
40% on the sacroiliac joint area. In
addition, 39% had cervical pain. These
findings would explain the appearance
of transient complaints – axial pain,
stiffness, and reduced chest expansion-
in some patients (5-7, 9) and, on the
other hand, indicate that in the inflam-
m at o ry stage of juvenile onset SpA,
enthesitis may involve both the lower
extremities and axial entheses. 
The possibility of biases in the com-
bined analysis of patients who received
two different treatments and patients
who were classified into two diagnos-
tic categories was considered. As men-
tioned before, there were no significant
differences between the SSZ and pla-
cebo groups regarding peripheral and
axial enthesitis and arthritis as well as
the mid-foot variables despite the fact
t h at most va ri ables improved in the
intention-to-treat analysis. As seen in
adults, there was a high placebo re-
sponse, which may be partially due to
the natural course of the disease (14,
15). 
SEA syndrome and juvenile onset AS
a re re l ated fo rms of disease. Nearly
75% of patients with the former may
evolve into AS, but regarding peripher-
al arthritis and enthesitis, differences
between them appear minor and most-
ly refer to a higher prevalence of pol-
ya rt h ritis in patients with SEA syn-
drome evolving to AS (5). Because of
the inclusion criteria (i.e., ≥ 4 active
joints as inclusion criteria along with ≥
3 tender entheses, and erythrocyte sed-
i m e n t ation rate ≥ 25 mm/h despite
NSAIDS) differences between groups
were less significant. At baseline, most
clinical features including those invol-
ving the axial skeleton were compara-
ble and the number of patients with AS

Table III. Frequency of mid-foot areas involved throughout the study.

Unilateral/
Site n % bilateral

Tenderness
Lateral 29 87.9 9/20
Medial 26 78.8 3/23
Dorsal 27 81.8 9/18

Swelling
Lateral 29 87.9 5/24
Medial 28 84.8 5/24
Dorsal 20 60.6 3/17

Table IV. Frequency of axial signs of disease activity according to diagnostic categories.

SEA syndrome AS
(n=20) (n=13) p OR (95% CI)

Cervical pain 6 (30.0%) 7 (53.8%) 0.17 2.7 (0.7-11.2)
Dorsal† 13 (65.0%) 10 (76.9%) 0.47 1.8 (0.4-8.0)
Lumbar† 12 (60.0%) 9 (69.2%) 0.59 1.5 (0.4-6.2)
Costosternal† 6 (30.0%) 7 (53.8%) 0.17 2.7 (0.7-11.2)
Sacroiliitis 10 (50.0%) 6 (46.1%) 0.82 0.9 (0.2-3.4)

*n (%); † Tenderness at enthesis sites.
SEA: seronegative enthesopaty; AS: ankylosing spondylitis; OR: odds ratio; CI: confidence intervals.

Table II. Frequency of joints involved throughout the study.*

Unilateral/
Site n % bilateral

Sacroiliac joints 16 48.5 1/15

Lower extremities
Hip 1 3.0 0/1
Knee 24 72.7 4/20
Ankle 29 87.9 9/20
Metatarsophalangeal 21 63.6 0/21†
Proximal interphalangeal 11 33.3 10/1†
Distal interphalangeal 2 6.1

Upper extremities
Elbow 4 12.2 4/0
Wrist 6 18.2 5/1
Metacarpophalangeal 2 6.1 2/0
Proximal interphalangeal 2 6.1 2/0

*No patient had involvement of the temporomandibular, shoulder, or distal interphalangeal joints of the
feet. 
† Bilateral involvement refers to any MTP or PIP joint involved on both sides.
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and SEA syndrome in the SSZ and
placebo groups were balanced as well.
Radiographic sacroiliitis, a feature of
AS, was not included in the efficacy
analysis. Interestingly, the clinical pat-
tern and not diagnostic categories per
se determines the response to SSZ in
adult onset patients (16).
Lehtinen et al. (17) also analysed the
d ata on peri p h e ral enthesopat hy re c o rd-
ed in patients with adult onset SpA
who participated in a 26-week, double-
bl i n d, SSZ ve rsus placebo trial. A s
seen in our study, there were signifi-
cant improvements in most measures
of disease activity, but nearly all pa-
tients had persistent enthesopat hy
throughout the six-month period. The
calcaneal entheses – plantar fascia and
Achilles tendon – were the sites most
frequently involved. By ultrasonogra-
phy they found 26 enthesopathic le-
sions showing no change, 2 new le-
s i o n s , and 20 entheses that showe d
signs of re c ove ry during the study.
R ega rding the distri bution and out-
come of enthesitis, our results resem-
ble their findings to some extent. 
Despite the short-term nature of this
follow-up, our data may help to shed
light on the clinical course of disease
activity in juvenile onset SpA. The in-
formation provided could also help in
the design of therapeutic trials since
most therapies up to now have been
centred on disease activity. Finally, it
gives re l evance to enthesopat hy, a rt h ro-
pathy, and axial symptoms, the three

most important features considered in
current attempts to classify and diag-
nose this group of juvenile art h ri t i s
(18). 
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