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Magnetic resonance imaging (MRI) of feet demonstrates
subclinical inflammatory joint disease in cutaneous psoriasis
patients without clinical arthritis
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Abstract We evaluated inflammation at the small joints of
feet in psoriasis patients without clinical arthritis (PsO) as
against clinically overt psoriatic arthritis (PsA) patients, using
a low field magnet extremity MRI (eMRI). Patients with pso-
riasis recruited from dermatology and rheumatology clinics of
a tertiary care institution in southern India were divided into
PsO and PsA groups. Demographic and physical examination
details were recorded. Consenting patients underwent non-
contrast eMRI of the right foot. Two trained readers scored
theMRI parameters of inflammation (synovitis, tenosynovitis,
osteitis) using a modification of the PsA magnetic resonance
imaging score (PsAMRIS). Proportion of patients with any
sign of MRI inflammation was noted. Clinical variables were
compared with inflammation scores for any association. A
total of 83 patients (30 PsA and 53 PsO), with 75% males
and mean age of 42.2 ± 11.6 years were included. There was
no statistical difference between the median eMRI inflamma-
tory scores in PsA and PsO patients (p = 0.493). Evidence of
inflammation was present in 33.9% and 50% patients in the
PsO and PsA groups, respectively. Early arthritis for psoriatic
patients screening questionnaire (EARP) score of ≥ 3 was
significantly associatedwith imaging features of inflammation
in PsO group (p = 0.044). This study corroborates a high
proportion of subclinical inflammation in small joints of foot
in PsO patients, which needs to be reproduced in larger,

longitudinal cohorts to predict risk factors for progression
to future PsA development.
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Introduction

Psoriatic arthritis (PsA) is a chronic, multi-system, potentially
rapidly progressive disease, associated with cutaneous and
nail psoriasis in 7–42% of patients, and manifesting as periph-
eral or axial arthritis, along with enthesitis and dactylitis [1–3].
Reported incidence and prevalence rates of PsA show wide
variability across populations due to heterogeneity of the dis-
ease and lack of standardized classification criteria. With the
development and validation of classification criteria for psori-
atic arthritis (CASPAR) [4], PsA has been well characterized,
and shown to be occurring in 0.3–1% of the population, sim-
ilar to rheumatoid arthritis [5]. PsA is known to cause signif-
icant psychosocial and functional impairment in patients [6,
7]. Added to this, the substantial burden of comorbidities
namely, type 2 diabetes mellitus, metabolic syndrome, insulin
resistance, fatty liver, and increased cardiovascular risk asso-
ciated with PsA increases the global burden of this disease [8].

Early diagnosis and treatment of PsA is important for better
long-term outcomes, both in terms of structural joint damage,
as well as quality of life and long-term physical function [9,
10]. Transposing the Btreat-to-target^ paradigm from rheuma-
toid arthritis to PsA has been proven to benefit joint outcomes
significantly in early disease [11]. Identification of risk factors
for progression from skin to joint disease in patients with
psoriasis is an evolving process. Advanced imaging tech-
niques have enabled detection of PsA before clinical presen-
tation, thus providing a therapeutic window of opportunity.

* Debashish Danda
debashisdandacmc@hotmail.com

1 Department of Clinical Immunology & Rheumatology, Christian
Medical College, Vellore 632 004, India

2 University of NSW, Sydney, Australia
3 Department of Dermatology, Christian Medical College,

Vellore, India

Clin Rheumatol (2018) 37:383–388
https://doi.org/10.1007/s10067-017-3895-z

mailto:debashisdandacmc@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1007/s10067-017-3895-z&domain=pdf


Subclinical enthesitis detected by ultrasound has been
shown to have aggressive underlying inflammatory or
vascular process in PsA as compared to those with cutaneous
psoriasis alone [12]. Magnetic resonance imaging (MRI) is
efficacious in early diagnosis and monitoring disease activity
in PsA [13]. Subclinical inflammatory lesions in hand joints
of patients with psoriasis, detected by MRI is associated with
development of future PsA [14, 15]. MRI has demonstrated
characteristic nail changes in psoriasis patients even in the
absence of clinically evident onychopathy [16]. MRI STIR
sequence is sensitive in demonstrating bone edema, soft tissue
edema, and tenosynovitis [17]. Prevalence of inflammatory
MRI lesions in the feet has been noted to be high in patients
with pure cutaneous psoriasis [18]; but comprehensive MRI
studies are lacking.

The present study sought to evaluate inflammation at the
small joints of feet in a subset of patients with psoriasis with-
out clinical arthritis, using an office-based extremity MRI
(eMRI), as compared to findings in overt PsA patients.

Methods

Patients

Patients (> 16 years) with a diagnosis of psoriasis, attending
dermatology clinics of a tertiary care teaching institution in
southern India were referred to a combined PsA clinic for

detailed musculoskeletal evaluation. After physical examina-
tion, patients were divided into PsA (fulfilling CASPAR criteria)
and cutaneous psoriasis (PsO) without any evidence of clinical
arthritis. Institutional review board and ethics committee
approval was sought prior to commencement of this study.

Clinical examination

Clinical and demographic details of these patients were noted
after obtaining informed consent. Demographic characteristics
included age, sex, bodymass index, duration of skin/nail disease,
duration of arthritis, type of arthritis, and family history. Physical
examination on all domains of psoriatic disease, including
peripheral joint activity (68 tender and 66 swollen joint counts),
skin activity (psoriasis area and severity index i.e. PASI score),
dactylitis assessment (active dactylitis score), enthesitis (Leeds
enthesitis index), nail assessment (NAPSI score), spine assess-
ment (modified Schober test), and quality of life assessment
(SF-36 form and Indian health assessment questionnaire) were
performed by a rheumatologist. PsO patients completed the early
arthritis for psoriatic patients screening questionnaire (EARP)
before consulting the rheumatologist. C-reactive protein (CRP)
was measured at the time of recruitment.

MRI sequences and protocols

Non-contrast MRI scans of the right foot were performed
on consenting patients with a 0.2T Esaote C-scan (Genova,

Table 1 Baseline demographic
and clinical characteristics of
patients in both groups

Demographic characteristic PsO patients N = 53 PsA patients N = 30

Male/female, N (%) 40 (75.5)/13 (24.5) 22 (73)/8 (27)

Age, years (mean ± SD) 41.04 ± 12.7 44.27 ± 9.2

Duration of skin disease; median in months (IQR) 84.00 (48.00, 144.00) 60.00 (16.50, 141.00)

Duration of joint disease; median in months (IQR) NA 12.00 (5.50, 12.00)

Arthritis pattern, N (%)

• Polyarthritis NA 21 (70)

• Oligoarthritis NA 3 (10)

• Axial involvement NA 5 (16.6)

• DIP alone NA 1 (3.4)

Positive family history, N (%) 14 (26.4) 4 (13.3)

BMI (mean ± SD) 25.8 ± 4.4 26.6 ± 5.4

Dactylitis, N (%) NA 16 (53.3)

PASI; median (IQR) 4.2 (2.15, 9.30) 3.5 (1.62, 6.23)

Leeds enthesitis index; median (IQR) NA 0.50 (0.00, 2.25)

NAPSI; median (IQR) 4.00 (0.00, 19.00) 3.00 (0.00, 8.00)

Tender joint count; median (IQR) NA 8.5 (3.00, 22.25)

Swollen joint count: median (IQR) NA 5.00 (2.00, 13.25)

Patient global assessment; median (IQR) 2.00 (2.00, 3.00) 3.00 (3.00, 4.00)

EARP score; median (IQR) 1.00 (0.00, 4.00) NA

hsCRP; median (IQR) 2.46 (1.39, 3.25) 11.50 (5.15, 25.90)
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Italy) dedicated extremity scanner. Standard protocols
were applied for all the scans. T2-weighted axial image
(turbo spine echo -TSE) sequences [field of view (FOV)-
160 mm, echo time (TE) -80 ms, repetition time (TR)-
2880 ms, and slice thickness-3 mm], and gradient echo
(GE) short-tau inversion recovery (STIR) axial images
[FOV-160 mm, TE-20 ms, TR-2700 ms, and slice thick-
ness -3.5 mm] were used to assess synovitis and tenosyn-
ovitis. GE-STIR coronal images [FOV160 mm, TE20 ms,
TR900 mm, and slice thickness 4 mm] were used to define
bone edema (osteitis).

MRI scoring

Two blinded and independent readers (AJM, PB) interpreted
and scored the MRI scans. Both had expertise in assessing the
modified outcome measures in rheumatology clinical trials
(OMERACT) PsAMRI score (PsAMRIS) and scored for
MRI inflammation (synovitis, tenosynovitis, and osteitis)
[19].

Metatarsophalangeal joints [MTPs (1-5)] and interphalan-
geal joint [IP (1)] were assessed for tenosynovitis and

synovitis and the proximal and distal ends of each pha-
lanx were assessed for osteitis. As no contrast was used
for any of the scans, thickness of synovitis and teno-
synovitis were measured and graded on a 0–3 scale,
which included absent, mild, moderate, and severe
thickening of synovial membrane by thirds of the max-
imum synovial thickness and fluid around the tendons.
Similar grades were applied for osteitis (0–3), corre-
sponding to thirds of bone assessed and showing in-
creased water content. In the absence of contrast en-
hancement, synovitis and tenosynovitis scores can have
high false positivity. To mitigate against this problem
we included only the PsAMRI synovitis and tenosyno-
vitis scores > 1 in each region (MTP and IP) for
analysing both groups. Proportion of patients with any
sign of MRI inflammation was noted.

Statistical analysis

Sample size for this study was calculated based on a study by
Erdem et al. examining MRI of feet in patients with PsO
without any symptoms of clinical arthritis, which noted 92%
of 26 patients having inflammatory changes identified by
MRI, and no abnormalities in the healthy control group. [18]
To reproduce a similar result in PsO without clinical arthritis,
with 80% power and 7.5% level of significance, the required
sample size was calculated to be 53.

Demographic, clinical and MRI data were entered
and analyzed using SPSS software for statistics (IBM
SPSS v.21.0, IBM Corporation, Armonk, New York,
USA). Continuous variables are depicted as median
(IQR) or mean ± SD, and categorical variables as

Table 2 ICC analysis between the readers for PsAMRIS inflammation
scores

PsAMRIS

ICC p value 95% CI

Synovitis (MTP) 0.957 < 0.0001 0.921–0.976

Tenosynovitis 0.917 < 0.0001 0.851–0.954

Osteitis 0.881 < 0.0001 0.789–0.934

Fig. 1 Inflammatory MRI
lesions. a TSE axial sequence
showing synovitis of 1st and 4th
MTP joints (arrows); b TSE axial
sequence showing tenosynovitis
(arrow); c, d STIR and 3D-T1
sequences, respectively, showing
osteitis
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numbers and percentages. Mann-Whitney U test was
used to compare inflammation scores of PsO with PsA
patients. Inter-class coefficient was calculated to assess
inter-reader reliability in detecting inflammatory MRI
pathologies. Clinical variables were compared with in-
flammation scores for any association. p values of
< 0.05 were considered as statistically significant.

Results

A total of 83 patients (30 PsA and 53 PsO) were included;
75% were males and mean age was 42.2 ± 11.6 years.
Baseline demographic and clinical characteristics of patients
are depicted in Table 1. Median duration of skin and joint in-
volvement in the PsO and PsA groups were 7 years and 1 year,
respectively. There was a positive family history in 26% of
PsO group. Patient global assessment, PASI and NAPSI in the
PsO group reflected mild disease activity. Maximum score in
the EARP questionnaire was 4. Enthesitis was present in half
the patients with PsA. High sensitive CRP (hsCRP) was nor-
mal in all the PsO patients.

Inter-reader agreement

For intra-class correlation between the scores, both readers
scored 42 scans randomly. The remaining scans were scored
by a single reader. ICC between the readers is represented in
Table 2. There was very good correlation between the readers
for all the inflammatory variables. Osteitis scores ICC (.881)
was marginally lower as compared to the other two scores.

Inflammatory lesions in MRI

MRI inflammation was present in 33.9% of PsO patients and
50% of PsA patients (Figs. 1 and 2). The median inflamma-
tory score in PsA patients was 1.5 (IQR 1.5–3.0) (Table 3).
This correspondedwell with the low patient global assessment
scores. Univariate analysis using Mann-Whitney U test
(Table 4) showed significant association between EARP ques-
tionnaire score of ≥ 3 and imaging features of inflammation (p-
= 0.044) in the PsO arm.

Discussion

This study demonstrated imaging signs of inflammation in a
third of PsO patients without arthritis, dactylitis, or enthesitis,
as per a low field, dedicated eMRI without contrast enhance-
ment. This finding is greater than the findings expected in a
control group. A recent meta-analysis evaluating the preva-
lence of MRI features in symptom-free persons using the
rheumatoid arthritis MRI score (RAMRIS) at MCPs has

described presence of osteitis in 9.5% and synovitis in up to
4.8% of individuals [20]. The concept of subclinical inflam-
mation in psoriatic disease is still in the evolutionary state and
the findings from present study needs to be interpreted in the
light of scarcity of data in this field. Presence of MRI inflam-
matory lesions in these patients cannot be considered as
markers for development of arthritis at this stage, neither do
they warrant therapeutic intervention. However, theMRI find-
ings are interesting in terms of evolution of pathogenesis of
the disease. Additionally, these patients are being followed up

Fig. 2 Proposition of patients with inflammatory variables in both
groups
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longitudinally to study MRI-based risk factors that could pre-
dict development of future arthritis in this group.

Erdem et al. imaged the feet of 26 PsO patients without
clinical arthritis using a 1.5T magnet and observed joint
effusion/synovitis in 46%, tenosynovitis in 19%, and plantar
fascia enthesopathy in 15% patients using non-contrast STIR
and T2W images [18]. Ultrasound studies have addressed this
concept in a more robust way. Freeston et al. have reported
knee (21.4%) and MTP (26.5–33.7%) synovitis in very early
PsA patients [21]. Naredo et al. compared 162 patients with
plaque PsO with 60 age-matched controls using power
Doppler ultrasound (PDUS). US enthesopathy was noted in
7.4% psoriatic patients, while none in the control group had
similar finding [22].

Clinical correlations with the MRI-based inflammation
findings have not been studied extensively. In the present
study, inflammatory lesions in MRI were associated only with
an EARP score of ≥ 3 in the PsO group. Inflammation in MRI
was not associated with duration or intensity of skin lesions
(PASI scores). In a recent study, Mishra et al. compared four
validated PsA screening questionnaires to diagnose arthritis in
patients with PsO and EARP to have the best sensitivity [23].
The findings of present study are in line with this clinical
observation. A larger sample size may be needed to address
the issue of clinical associations with imaging characteristics
in PsO. Also, surprisingly there was no difference in the in-
flammatory features in both the groups (PsO vs. PsA). This
may again be due to the small sample size studied, and also

because of mild disease activity in PsA patients. The upcom-
ing entity of whole-body MRI (WBMRI) may evolve as a
comprehensive method to demonstrate inflammatory changes
throughout the body and correlate with clinical characteristics.
Preliminary studies have come up with global inflammation
scores using WBMRI in PsA patients [24].

In their longitudinal analysis, Faustini et al. observed that
subclinical MRI based inflammation can considerably predict
risk of patients with PsO progressing to PsA [14]. However,
the mean follow-up period in this study was 426 ± 88 days.
Event rates of patients with psoriasis evolving into PsA are
very low. Hence, more studies are needed to address the pre-
dictive ability of these inflammatory lesions for future devel-
opment of clinical arthritis.

Findings of the present study need to be interpreted
cautiously, keeping in mind its limitations. The sample
size was small to answer association of imaging variables
with clinical features. Although inflammation is not well
discriminated by low field magnets, overall this user-
friendly scanner produces clinically appreciable results
[25]. Absence of contrast enhancement in this study may
have further affected reporting of synovitis and tenosyno-
vitis. This has, however, been addressed by eliminating
low scores of synovitis and tenosynovitis during analysis.
Future studies should define threshold for clinically sig-
nificant inflammatory findings.

The major strength of this study is perhaps addressing
a research area with scarcity of data, as well as adding
new data to the existing evidence of subclinical inflam-
matory findings in PsO patients without arthritis. A com-
posite index to predict onset of PsA encompassing genet-
ics, imaging variables, inflammatory markers, and cyto-
kine profile, along with clinical characteristics at baseline
is a future goal.

Conclusion

In conclusion, this study has provided valuable information
into the concept of subclinical arthritis in psoriatic patients

Table 3 Median scores of
inflammation variables in both
groups

PsO (N = 53) PsA (N = 30)

Median score (IQR; range) Median score (IQR; range)

MTPs IP MTPs IP

Synovitis 1 (0, 1.5; 0–3) 0 (0, 0; 0–1) 1 (0, 2; 0–7) 0 (0, 0; 0–2)

Tenosynovitis 0 (0, 0; 0–3) 0 (0, 0; 0–2) 0 (1.2; 0–4) 0 (0, 0; 0–1)

Osteitis 0 (0, 0; 0–1) 0 (0, 0; 0) 0 (0, 0; 0–1) 0 (0, 0; 0–2)

Total inflammation score 1 (0, 2; 0–5) 1.5 (0, 3; 0–13)

Table 4 Association of imaging inflammation with clinical
characteristics in PsO patients

PsO (N = 53)

Clinical characteristics Inflammation present p value

Skin disease duration > 5 years 12 0.789

BMI > 25 9 0.667

PASI > 7 8 0.197

PGA > 3 3 0.602

EARP ≥ 3 10 0.044
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without clinical arthritis, demonstrating high prevalence of
MRI-based inflammation in this subgroup.
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