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The first description of an association between arthritis and
psoriasis was published in 1818, but Wright first suggested
that a particular form of arthritis was associated with psori-
asis1. Initially thought of as an alternate form of rheumatoid
arthritis (RA), the distinction between psoriatic arthritis
(PsA) and RA was confirmed when it was discovered that
the majority of patients with PsA were seronegative for
rheumatoid factor. Furthermore, epidemiological evidence
supports the notion of PsA as a distinct clinical entity. The
frequency of arthritis among psoriatic patients varies from 7
to 42%, whereas in the general population its prevalence is
2 to 3%1. The prevalence of psoriasis in the general popula-
tion is 0.1 to 2.8%, whereas it is 2.6 to 7.0% in arthritic

patients1,2. Clinical features also differentiate PsA from
other forms of arthritis, specifically osteoarthritis and RA1.

Initially considered to be a disease with a benign course,
studies have shown that PsA can be a progressive,
deforming, and occasionally mutilating arthritis. PsA has
been shown to lead to joint damage and disability in 20% of
patients3. In a 5 year followup study, the number of patients
with at least 5 damaged joints increased from 19 to 41%4. It
was also found that 57% of patients with PsA had an erosive
form of arthritis in a study of 180 patients5. Due to the
potential devastating consequences of the disease, it should
be recognized promptly.

Several patterns of PsA were recognized by Moll and
Wright6. These include: (1) arthritis of the distal interpha-
langeal joints only; (2) oligoarthritis, often asymmetric and
affecting less than 5 joints; (3) polyarthritis, often symmet-
rical and indistinguishable from RA, affecting more than 5
joints; (4) destructive (mutilans) arthritis; and (5) spondy-
loarthropathy (SpA) usually associated with peripheral
arthritis.

Currently, however, a valid and widely accepted diag-
nostic or classification criteria set for PsA does not exist.
The difficulty in establishing criteria is due to the different
frequencies of pattern distribution seen in PsA patient popu-
lations. This is likely because patients may change their
pattern of disease over time. For example, patients may
begin with an oligoarthritis pattern, and then change to
polyarthritis during the course of their disease. SpA may
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Key Indexing Terms:
PSORIATIC ARTHRITIS                   PROGNOSIS                RADIOLOGY CRITERIA

Personal, non-commercial use only.  The Journal of Rheumatology  Copyright © 2003. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


begin after an initial peripheral arthritis presentation, and
may be ascertained only on radiographic analysis, since
patients are often asymptomatic for back disease7.

Studies have indirectly shown that these clinical patterns
are not static and often change during the progression of
PsA. One study showed that the pattern described at onset
was different from that detected when the patients initially
presented at the PsA clinic3. Jones, et al8 demonstrated that
64% of their patients with PsA changed pattern. More
specifically, 90% of 39 patients with monoarthritis, 79% of
24 with an oligoarthritis, and 20% of 25 with polyarthritis
changed pattern. Two patients had regression, with initial
polyarthritis and then only evidence of oligoarthritis. In
contrast, Helliwell, et al reported that only 5% of patients
changed pattern9.

Arthritis pattern progression has not been isolated to clin-
ical features, but has also been described in radiographic
studies. Progressive radiographic changes in spinal disease
with an accompanying increase in peripheral joint disease
was reported in a study of 52 patients with psoriatic SpA10.
In a proposed set of criteria for PsA, Fournie, et al used
several radiographic variables in classifying PsA11.

The aims of this study were 2-fold: to determine the
contribution of radiological findings in classifying patients
with PsA at initial visit; and to examine the extent to which
arthritis patterns change over time.

MATERIALS AND METHODS
PsA clinic. The University of Toronto Psoriatic Arthritis Clinic was estab-
lished in 1978, and to date is the largest population of PsA patients followed
prospectively3. Patients are referred to this clinic by family physicians,
dermatologists, internists, rheumatologists, other physicians, and the
Psoriasis Education and Research Centre3. Patients are diagnosed with PsA
if they have an inflammatory arthritis associated with psoriasis, usually
seronegative. Patients with other rheumatological conditions were
excluded3. To date, 568 patients have been tracked prospectively in the
database.

Clinical assessment. Data regarding age of onset of skin and joint disease,
pattern of joint disease at onset, and family history of skin and joint disease
were recorded at initial visit. Patients were seen at 6 month intervals, and
at each visit a complete history and examination was carried out and the
findings recorded on a data retrieval form. Examination included a general
medical examination with emphasis on skin and nails as well as peripheral
and axial joints. The number of actively inflamed joints (stress pain, tender-
ness, effusion) and deformed joints (ankylosis, flail, or decreased range of
motion attributable to joint damage rather than inflammation or surgery)
was recorded at each visit. The reliability of the clinical measures for
disease activity and damage within the PsA clinic has been described12.
Detailed back examination included assessment of neck movements,
testing for sacroiliac tenderness, assessment of back movement using 10
cm segments (modified Schober’s Test), finger to floor distance, finger to
fibula distance, and chest expansion3.

Radiological assessment. Patients were given a radiographic assessment of
hands and wrists, feet, cervical, thoracic and lumbar spine, and sacroiliac
joints at 1–2 year intervals. A modified Steinbrocker classification was used
to document the radiologic stage at each peripheral joint13. Radiological
back evaluation included the presence of sacroiliitis, as defined by stages
1–4 of the New York Criteria14, the presence of classical or Dixon-
Bywaters syndesmophytes, calcaneal spurs (plantar and Achilles), perio-

stitis, enthesitis, tuft resorption, discitis, diffuse idiopathic skeletal hyper-
ostosis (DISH), degenerative disc disease (DDD), cervical disc disease
(CDD), and osteoporosis (OP).

HLA typing. HLA typing for both class I and class II antigens was
performed by serologic techniques using the microcytoxicity assay15.

Inclusion criteria for study. The inception cohort consisted of patients
registered in the clinic within 1 year of diagnosis, who had radiographs at
first visit and who had at least one year of followup. These patients were
used to assess the contribution of radiological data at the initial visit. To
study changes in pattern over time, only patients with 1 year and 5 year
followup visits at which both clinical and radiological evaluations were
performed were selected.

Pattern definition. Arthritis patterns recorded in the clinic are based on a
modification of Moll and Wright’s classification3,6. These include: 0, remis-
sion (no active joints); 1, distal involvement only (distal and proximal inter-
phalangeal joints only); 2, oligoarthritis ≤ 4 joints; 3, polyarthritis ≥ 5
joints; 4, back disease only; 5, back plus distal arthritis; 6, back plus
oligoarthritis; 7, back plus polyarthritis.

Data collection. The charts and protocol of each visit for patients in the
inception cohort were reviewed. At each visit, a clinical arthritis pattern
(0–7) was assigned based on the number of actively inflamed and deformed
joint counts and clinical back disease. Clinical back disease was defined on
the basis of inflammatory back pain and stiffness, or inflammatory neck
pain and stiffness, and presence of limited mobility. Limited mobility was
defined as < 2 cm movement in upper back segment or < 3 cm movement
in middle back segment as measured by the modified Schober’s Test, or <
5 cm chest expansion.

A radiological arthritis pattern was assigned based on radiographs
alone. The presence of at least one erosion suggested peripheral joint
disease13. Based on the New York Criteria, stage ≥ 2 sacroiliitis and pres-
ence of classical and/or Dixon-Bywaters syndesmophytes for back disease
were used to assign a spondylitis pattern. The clinical and radiological
patterns were combined to assign a clinical-radiological pattern.

Data analysis. The clinical pattern at initial visit was compared to the clin-
ical-radiological pattern at initial visit. The clinical pattern at initial visit
was also compared to the clinical pattern at 1 year and 5 years for patients
with 1 and 5 year followup. The clinical-radiological pattern at initial visit
was also compared to the clinical-radiological pattern at 5 years for these
patients. The patients who changed patterns in 5 years were compared to
those that did not change pattern in terms of demographic features, disease
related features, and HLA antigens, using Fisher’s exact test and Wilcoxon
rank test where appropriate.

RESULTS
At the time of this study, 86 patients were identified in the
inception cohort. Their clinical features are shown in Table
1. Clinical vs clinical-radiological pattern at initial visit.
Table 2 compares the initial clinical pattern with the initial
clinical-radiological pattern for the 86 patients in the incep-
tion cohort. The clinical-radiological pattern differed from
the clinical pattern in 23% (20/86) of the patients. In these
patients, radiological evaluation added information not
ascertained clinically, and reflected radiological evidence of
back involvement in patients who were clinically asympto-
matic for back disease. This included evidence of both
sacroiliitis and syndesmophytes in 2/20, sacroiliitis alone in
13/20, and syndesmophytes alone in 5/20 patients.

Clinical pattern at initial and 1 year visits. There were 35
patients in the inception cohort with both 1 and 5 year
followup assessments. This subset of 35 patients was repre-
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sentative of the inception cohort with respect to clinical
features. Within the first year, 49% (17/35) of patients
changed clinical pattern. Nine patients showed an apparent
reduction in joint distribution as follows: 3 polyarthritis to
oligoarthritis; 1 polyarthritis to distal; 1 back and
polyarthritis to polyarthritis; 1 back and polyarthritis to
distal; 1 back and oligoarthritis to polyarthritis; 1
oligoarthritis to remission; and 1 polyarthritis to remission.
Five patients experienced an increase in disease activity.
This included 3 patients who changed from an oligoarthritis
to polyarthritis; 1 who had no active joints and changed to a
back and distal joint pattern; and 1 patient who changed
from a back only to a back and polyarthritis pattern. The

remaining 3 patients had an oligoarthritis at their initial and
1 year visits, but changed pattern in the interim.

Clinical pattern at initial and 5 year visits. Twenty-seven of
the 35 patients (77%) changed clinical pattern at least once
in 5 years. This included 12 patients with the same pattern
at their initial and 5 year visits, but who changed pattern
between these visits (6 presented with polyarthritis, 5 with
an oligoarthritis, and 1 with no active disease); 1 patient
changed from oligoarthritis to an isolated back disease
pattern; 2 patients showed progression of disease (1 from
oligoarthritis to polyarthritis, and 1 from distal to
oligoarthritis); and an apparent reduction in clinical activity
was observed in 13 patients (4 polyarthritis to oligoarthritis;
2 oligoarthritis to distal; 2 back and polyarthritis to
polyarthritis; 1 polyarthritis to distal; 1 back only to
oligoarthritis; 1 back and oligoarthritis to polyarthritis; 1
oligoarthritis to remission; and 1 polyarthritis to remission).

Clinical-radiological pattern at initial and 5 year visits.
Table 3 compares the initial clinical-radiological pattern and
the 5 year clinical-radiological pattern. Over a 5 year period,
24 of the 35 patients (69%) changed pattern. The majority of
pattern changes occurred among patients with an initial
polyarthritis who developed a polyarthritis and back
involvement pattern by their 5 year visit. Of note, 8 patients
(23%) were diagnosed with a SpA on the basis of their radi-
ographs at the 5 year visit.

The 24 patients who changed clinical-radiological pattern
in 5 years were compared with 11 patients who did not
change clinical-radiological pattern in the same period (Table
4). Although patients who change pattern were younger and
were less likely to present with oligoarthritis, the differences
in demographics and clinical features were not statistically
significant. However, this analysis needs to be interpreted
with caution because of the small sample size. With respect
to the HLA antigens, HLA-B27 was more common (19%) in
patients who did change pattern than in those who did not
(0%), whereas HLA-B39 was more common in those who
did not change pattern (18%) than those who did (0%).
While these differences were not statistically significant,
they are consistent with our observation16 of the role of these
HLA antigens in disease progression in PsA.

DISCUSSION
It has been difficult to standardize criteria for PsA partly due
to the different proportion of arthritis patterns presented in
studies. This could result from different definitions used by
investigators to describe the different patterns, or because
over time, patients change pattern of disease17. Hence, in
cross-sectional studies, the frequency of the patterns varies.
Previous studies have indirectly indicated that patterns do
indeed change3,8,9. No formal study has taken place to date
specifically looking at pattern change. We evaluated the
extent of pattern change over time and the contribution of
radiological assessment at the initial visit.
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Table 1. Features of 86 patients with PsA in the inception cohort.

Feature Total, n = 86

Male/female, % 64/36
Mean age at presentation, yrs (SD) 38.7 (12.5)
Mean age at onset of psoriasis, yrs (SD) 31.1 (14.1)
Mean age at onset of PsA, yrs (SD) 38.2 (12.5)
Mean duration of psoriasis, yrs (SD) 7.6 (8.2)
Mean duration of PsA, yrs (SD) 0.6 (0.4)
Skin before joints, % 81
Family history, % 41
Medication level at presentation, %

None 28
NSAID 52
Gold, chloroquine, SSZ, cyclosporine 3
Imuran, MTX 5
PUVA, retinoids 5
Oral corticosteroids 7

Arthritis pattern at diagnosis, %
1. Distal 14
2. Oligoarthritis 33
3. Polyarthritis 36
4. Back only 0
5. Back and distal 2
6. Back and oligo 7
7. Back and poly 8

NSAID: nonsteroidal antiinflammatory drugs; SSZ: sulfasalazine; MTX:
methotrexate; PUVA: psoralen UVA light.

Table 2. Initial clinical pattern versus initial clinical-radiological pattern
for 86 patients in the inception cohort.

Initial Clinical-Radiological Pattern
Initial 0 1 2 3 4 5 6 7
Clinical
Pattern

0 2
1 5 0 2 1
2 14 4
3 29 13
4 1
5 0
6 3
7 10
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We found that patients would be misclassified at initial
visit about 20% of the time if classification was based solely
on clinical assessment. Therefore, radiology information is
vital for accurate classification of these patients. This is
particularly important in psoriatic SpA, since these patients
are often asymptomatic for back involvement, making it
difficult to assign a pattern based on the clinical examination
alone18. Hence, it is recommended that a full skeletal survey
is necessary at the initial visit to adequately classify patients.

It has now been shown that clinical patterns do change
over time — clinical-radiological patterns were also found
to change over a 5 year period in the majority of the patients.
Hence, in the followup of PsA, subsequent radiological
assessments are relevant. Fournie’s proposed classification
criteria11 were applied to patients with less than 5 years of
disease. However, since arthritis patterns are shown to
change in this time frame, the criteria may not establish the
real pattern of disease distribution.

Although there were differences in the demographics
between the 24 patients that changed and 11 patients that did
not change, the limited sample size prevents meaningful
statistical analyses. However, it is interesting that there were
no patients with HLA-B39 in the group that changed
pattern. Studies have shown an association between the
HLA-B39 antigen and early disease progression16. On the
other hand, HLA-B27 has been associated with disease
progression, and it occurred only among patients who
changed pattern16.

These observations are important, since they suggest that
when establishing classification criteria, radiological assess-
ment and the changing nature of the clinical patterns must
be considered. If these elements are taken into account,
useful classification criteria for PsA may be developed that
may lead to therapeutic approaches suitable for the indi-
vidual patient based on the arthritis pattern at diagnosis or
first presentation.

Radiographs are relevant to the diagnosis of PsA and
development of classification criteria, but they also have
therapeutic and prognostic implications. Followup radi-
ographs are necessary to evaluate therapeutic interventions.
This is particularly important in patients with PsA who may
develop erosive disease in the absence of obvious inflam-
matory activity, since they do not complain of as much pain
as patients with RA19. We have reported20 that radiographic
changes noted at presentation to clinic were associated with
an increased mortality risk in our patients.

Further studies are needed to establish how patterns
change and in what time period these changes occur. It
would be vital to recognize those patients who would
change to more severe and devastating arthritis patterns
based on their initial presentation, and treat them aggres-
sively early in the disease course. A larger study and inclu-
sion of patients from other centers is necessary to confirm
these data.

Table 3. Initial clinical pattern versus 5 year clinical-radiological pattern.
Number in brackets represents the number of patients with the same clin-
ical-radiological pattern at initial visit and 5 year visit, but who changed
pattern at least once between these visits.

Initial Clinical-Radiological Pattern
Initial 0 1 2 3 4 5 6 7
Clinical
Radiological
Pattern

0 1
1 1
2 1 1 1 (2) 1 1 1
3 1 2 6 (1) 1 2
4 1
5
6 2 (2) 1
7 1 2 (3)

Table 4. Comparison of patients with and without clinical-radiological
pattern change after 5 years of followup.

Feature No Change, Change, p
n = 11 n = 27

Male/female, % 73/27 67/33 1.0
Mean age at presentation, yrs (SD) 40.3 (12.4) 33.8 (8.8) 0.09
Mean age at onset of psoriasis, yrs (SD) 32.4 (14.6) 26.9 (12.2) 0.25
Mean age at onset of PsA, yrs (SD) 40.1 (11.9) 33.2 (8.7) 0.06
Mean duration of psoriasis, yrs (SD) 6.3 (6.3) 6.9 (7.5) 0.81
Mean duration of PsA, yrs (SD) 0.5 (0.3) 0.6 (0.3) 0.58
Skin before joints, % 82 75 1.0
Family history, % 64 58 1.0
Medication level,  %

None 18 21 1.0
NSAID 64 63 0.68
Gold, chloroquine, SSZ 0 4 1.0

Cyclosporine 0 8 1.0
Imuran, MTX 9 4 0.54
PUVA, retinoids 9 0 0.31
Oral corticosteroids

Arthritis pattern at diagnosis, %
1. Distal 0 21 0.16
2. Oligoarthritis 64 17 0.02
3. Polyarthritis 18 33 0.45
4. Back only 0 8 1.0
5. Back and distal 0 0 —
6. Back and oligo 0 17 0.28
7. Back and poly 18 4 1.0

HLA, %
B27 0 19 0.27
B38 27 10 0.32
B39 18 0 0.12
B57 9 5 1.0
C6 27 23 1.0
DR4 44 20 0.21
DR7 33 35 1.0
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