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Abstract Evaluation of MRI-Wndings in patients with
involvement of psoriatic arthritis (PsA) in small joints
in hands and feet. Twenty-Wve patients with symptom-
atic joint involvement were studied by MRI. All
patients were found to be positive for one or more
imaging criteria. Soft tissue oedema was identiWed in
22/25 (88%) patients. Joint eVusion was observed in 23/
25 (92%) patients, whereas bone erosion was seen in
20/25 (80%) patients. Bone marrow oedema was evi-
dent in 21/25 (84%) cases. In 12/25 (48%) cases, bone
proliferation was noted. Tendon sheath eVusion was
present in 17/25 (68%) patients. Contrast enhancement
of the synovia was detected in all patients (n = 25)
(100%), whereas adjacent periost was enhanced in 22/
25 (88%) and epiphysial bone marrow in 18/25 (72%)
patients. MRI allows the assessment of PsA-alterations
of soft tissue, cartilage, bone, bone marrow, and adja-
cent tendon sheath in patients with hand and foot
involvement.
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Introduction

The Wrst description of arthritis in a patient with psori-
asis was published in 1818. The notion of a speciWc
form of arthritis associated with psoriasis was Wrst eval-
uated by Wright in 1956 [1]. There is still debate as to
whether psoriatic arthritis (PsA) is a distinct entity [2].
Nowadays, attention focuses on the role of T-cells,
cytokines, adhesion molecules, and angiogenetic fac-
tors of the skin and synovial membrane [2]. PsA as a
spondyloarthropathy may be accompanied by skin and
nail alterations [2]. Both, psoriasis and arthritis are fre-
quent clinical conditions, and thus their occurrence is
expected in the same patient population [3, 4]. There is
a 5–7% incidence of PsA in patients with psoriasis [1].
Other authors found an even higher incidence of
nearly 40% [3]. Psoriasis is primarily a skin disease that
can aVect the musculoskeletal system including syno-
vial tissue, tendons, ligaments and bone [4, 5]. Synovial
involvement causes inXammation of tendon sheaths,
bursae and adjacent bone and bone marrow of the
aVected joints [6]. Unlike PsA, is inXammatory in
nature, and aVecting proximal and distal joints, and
diVering from rheumatoid arthritis by the lack of gen-
der preference, frequent involvement of DIP-joints,
and a tendency to asymmetry [5]. Moreover, lack of
rheumatoid factors, presence of spondyloarthropathy,
association with HLA-B-27, and extra-articular fea-
tures are common to the spondyloarthropathies. Char-
acteristic radiographic features of PsA include
asymmetric distribution, aVection of the DIP-joints,
bone erosions with new bone formation, bony ankylo-
sis, and resorption of distal phalanges [9–13]. By Ultra-
sound and MRI, articular and periarticular changes can
be detected earlier than with conventional radiography
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[7–14]. Preliminary studies suggest that MRI features
like synovialitis, bone erosions and bone marrow
oedema may predict and indicate future joint damage
[15, 16]. Other authors point out that the localisation of
inXammatory changes may be useful in diVerentiating
between rheumatoid arthritis and spondyloarhtropathy
[12, 14–19].

MRI has a key impact on therapy decisions in
patients with PsA because it visualises bone, bone
marrow, and soft tissue changes [12, 14, 15, 19]. MRI
is thus sensitive in assessing soft tissue and bone
involvement in patients with inXammatory arthritis
[5, 12, 15, 17]. The purpose of this study was to evalu-
ate the frequency of MRI features in the detection of
hand and foot involvement in patients with symptom-
aticPsA.

Materials and methods

Patients

Between April 2002 and May 2005, 25 consecutive
patients (20 males, 5 females, mean age: 41.4 years,
range 22–53 years) with PsA and symptomatic involve-
ment of small joints in hand and feet were studied pro-
spectively. The onset of psoriasis varied from 1 month
to 5 years of age.

The following inclusion criteria were applied:

1. Clinical diagnosis of PsA made by an experienced
rheumatologist (U.W).

2. No systemic therapy or photochemotherapy prior
to the MRI-examination.

3. Sero-negative for rheumatoid factors.

The most symptomatic hand (n = 13) or foot (n = 12)
was examined.

Imaging

MRI examinations were performed using a 1.5 T Mag-
netom (Symphony, Siemens, Erlangen, Germany) with
a surface coil. The following sequences were applied in
axial, coronal, and sagittal planes according to the
anatomy and PsA site: fast STIR sequence (TR 4890–
5792/TE 60/TI 120), T1-weighted spin echo (SE) (TR
715–838/TE 20), T2-weighted turbo spin echo (TSE)
(TR 3474/TE 96).

Slice thickness was 3–5 mm, matrix size 220 £ 256,
and the Weld of view (FOV) was 16 cm. Intravenous
contrast media was applied in a standard dosage of
0.1 mmol Gd-DTPA (Magnevist, Schering, Berlin,
Germany) per kg body weight.

After IV contrast media application, T1-weighted
fat-suppressed spin echo sequences were performed in
two planes.

Evaluation

Two expierenced musculo-skeletal radiologists
(MU, NG) who had been blinded to clinical Wndings
evaluated the MRI images in a consensus fashion.
Manifestation of hand and foot involvement of PsA
was classiWed based on a patient analysis and a regional
assessment according to the following three joint
regions in each patient: 
I = carpus/tarsus (n = 1)
II = metatarsophalangeal
(MTP)/metacarpophalangeal (MCP) joints (n = 5)
II = proximal distal interphalangeal (PIP/DIP) joints
(n = 9)
All in all, 15 diVerent joint regions of the most seri-
ously aVected symptomatic hands and/or feet were
evaluated. In our patient cohort nearly 375 diVerent
small joints and regions had to be considered.

A semiquantitative assessment of bone, bone mar-
row, and soft tissue Wndings was performed as reported
in literature [8] using the following criteria: Soft tissue
oedema, bone marrow oedema, bone erosion and pro-
liferation, and tendon sheath eVusion. Furthermore,
we evaluated contrast enhancement of the adjacent
synovia, periost and bone marrow of the aVected joints.
Semiquantitative assessment of abnormalities of joints,
soft tissue, bone, bone marrow and tendons was based
on a four-point grading score (0 = no, 1 = slight,
2 = moderate, 3 = strong abnormality).

Results

All patients were found to be positive for one or more
signs of PsA. MRI-features were evaluated in 12 hands
and 13 feet.

Based on the patient analysis, a transversal distribu-
tion pattern of joint involvement was seen in 11/25 (44%)
patients (Figs. 1, 3). A mixed type was observed in 2/25
(8%) patients with hand manifestation of PsA. One ray
distribution was described in 12 cases (Figs. 2, 3, 8).

Table 1 summarised the morphologic and contrast
enhancement MRI Wndings in PsA.

Soft tissue oedema was identiWed in 22/25 (88%)
patients (Figs. 1, 4, 5, 6, 7, 8); and joint eVusion in 23/25
(92%) patients (Fig. 2). Bone erosion was seen in 20/25
(80%) patients (Fig. 3), whereas adjoining bone mar-
row oedema was evident in 21/25 (84%) cases (Figs. 1,
4, 8, 9a). Bone proliferation was found in 12/25 (48%)
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cases (Fig. 3). Tendon sheath eVusion was seen in 17/25
(68%) patients (Figs. 1, 6).

Contrast enhancement of the synovia was detected
in all patients (n = 25). The adjacent periost was
enhanced in 22/25 (88%) patients, and epiphysial bone
marrow in 8/25 (32%) patients (Figs. 4, 5, 8).

All in all, 60/275 (16%) small joints revealed one or
more morphological changes including contrast
media uptake. The morphological changes in PsA
joints varied between 6 and 14% (Table 1). The lead-
ing criteria were synovial contrast enhancement in 55/
60 (92%) of small joints (Fig. 6), followed by intraar-
ticular eVusion in 51/60 (85%) with a slight distribu-
tion pattern predominating in 25/51 cases (42%), as
demonstrated in Table 1 and Figs. 2, 6). In nine joints
(15%), there was no contrast enhancement as illus-
trated in Fig. 9b.

No diVerences were found regarding involvement
pattern, frequencies of morphological alterations, and
contrast media uptake between the joint regions of
hand and feet, with the exception of the tarsus, which
only aVected in 2/12 (17%) patients, compared to the
carpus which was involved in 8/13 (62%). In two of the
latter, only the carpus was involved (Fig. 9); in the
other six, the adjacent metacarpophalangeal joint were
involved as well. Metatarsophalangeal joints were
aVected in 10/12 patients with foot involvement (83%)
(Figs. 2, 7). In those 10 patients 19 MTP-joints were
involved to a diVerent extent and in a manner other
than that in the above mentioned criteria (Figs. 2, 7).
With foot involvement, both a one-ray distribution
(Fig. 2) and a transversal-type distribution (Fig. 7)
were observed in 6/12 (50%) patients. Mixed distribu-
tion was not found with foot involvement.

Metacarpophalangeal-involvement (n = 25) was
detected in 11/13 patients with hand involvement (85%)
(Figs. 1, 3, 4, 6, 8). Interphalangeal joint involvement was
present in 2/13 (15%) patients with foot manifestation,
and in 4/12 (33%) of patients with hand manifestation.

Among morphological changes in PsA, the most
striking criterium was an intra-articular eVusion in 51/

Fig. 1 Fifty-three-year-old male with a 2 years history of psoriat-
ic arthritis. A transversal distribution pattern of the symptomatic
right hand is demonstrated by MRI. An axial STIR image shows
diVuse soft tissue swelling suggesting for oedema in digitus I
(strong) and IV (mild), especially in the plantar region consistent
with sausage digits presenting dactylitis (arrows). Please note the
concomitant bone marrow odema in the Wrst digit and the tendon
sheath eVusion in the fourth digit indicating tendosynovialitis
(arrow)

Fig. 2 Thirty-four-year-old female patient with Wrst-digit foot
involvement. Joint eVusion in the Wrst metatarsophalangeal joint
is seen on an axial T2-weighted image presenting intra-articular
Xuid collection (arrow)

Fig. 3 Fifty-one-year-old man with hand manifestation of psori-
atic arthritis. Coronal T1-weighted SE image indicates multiple
bone erosions of the metacarpal bone in epiphyseal, periarticular
location and of varying extent (arrows)
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60 joints (85%). In 25/51 joints (42%), the intra-artic-
ular eVusion was classiWed as slight, whereas a moder-
ate degree was observed in 18 (30%) cases. A large
intraarticular eVusion was detected in eight cases
(13%) as demonstrated in Fig. 2.

Soft tissue oedema adjoining the psoriasis involve-
ment was depicted by MRI in 41/60 cases (68%)
(Figs. 1, 4, 8). Ninteen small joints were free of soft tis-
sue oedema. Slight soft tissue oedema was seen in 9
cases (15%), a moderate case in 17 cases (28%)
(Figs. 4, 8) and a strong oedema in 15 (25%) (Fig. 1).
Bone marrow oedema was observed in 37/60 cases
(62%) (Figs. 1, 4, 8, 9a) with the following distribution:
slight n = 10 (15%) (Fig. 7), moderate n = 15 (25%)
(Figs. 4, 9a), strong n = 12 (20%) (Fig. 1).

We noted tendon sheath eVusion respresenting
synovialitis in 33/60 small joints (55%) as illustrated in

Fig. 4 Another 53-year-old man with hand involvement of psori-
atic arthritis. Coronal STIR image shows strong epiphyseal bone
marrow oedema extending to the entire Wfth metacarpal bone in
decreasing scale. The adjacent phalangeal epiphysis is also aVected

Table 1 Morphological Wndings and contrast media uptake of PsA aVected joints

a Average of all joints involved with psoriatic arthritis
b Average of all joints presenting the above mentioned criteria

n = 60 Small 
joints

Morphological changes Contrast media uptake

Soft tissue 
oedema

Bone 
marrow
oedema

Intra-
articular
eVusion

Bone
erosion

Bone 
proliferation

Tendon 
sheath
eVusion

Synovia Periost Bone 
marrow

Number semi-
quantitative
assessment

41 (68%) 37 (62%) 51 (85%) 39 (65%) 22 (37%) 33 (55%) 55 (92%) 41 (68%) 34 (57%)

0 = normal 19 (32%) 23 (38%) 9 (15%) 21 (35%) 38 (63%) 27 (45%) 5 (9%) 19 (32%) 26 (43%)
1 = slight 9 (15%) 10 (17%) 25 (42%) 17 (28%) 10 (17%) 10 (17%) 8 (13%) 11 (18%) 12 (20%)
2 = moderate 17 (28%) 15 (25%) 18 (30%) 13 (22%) 6 (10%) 8 (13%) 27 (45%) 15 (25%) 10 (17%)
3 = strong 15 (25%) 12 (20%) 8 (13%) 9 (15%) 6 (10%) 15 (25%) 20 (33%) 15 (25%) 12 (20%)
Averagea 1.46 1.26 1.42 1.16 0.66 1.18 2.03 1.43 1.03
Averageb 2.14 2.05 1.67 1.79 1.82 2.15 2.22 2.1 1.82

Fig. 5 Thirty-eight-year-old male patient with a long history of
severe foot involvement. Axial T1-weighted fat-suppressed post-
contrast image shows osteopro-liferative changes in the meta-
tarsophalangeal joint. A strong contrast enhancement is visible in
the periost and surrounding soft tissue, especially in the plantar
fascie and adjacent Xexor tendon sheath
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Figs. 1 and 6. The eVusion was judged to be slight in
17%, and in 13% to be moderate (Fig. 5).

Bone alterations such as erosion and proliferations
were detected in 39/60 (65%), and in only 22/60 (37%)
of joints aVected with PsA (Figs. 3, 5). Bone erosion
were observed in 39/60 cases (65%) with slight erosion
in 21/51 cases (35%). A moderate extent of bone erosion
was found in 13/60 cases (22%), and in 9/60 of the
aVected joints (15%), bone erosion as regarded as strong
(Fig. 3a). 21/60 joints (35%) showed no bone erosion.

Bone proliferation as detected in 22/60 (37%) with
revealing a slight extent in 10/60 (17%). We observed a

moderate (Fig. 5) and a slight distribution pattern was
seen in six cases (10%), respectively. Thirty-eight out
of 60 (63%) joints showed no bone proliferative
changes.

In considering the average contrast enhancement for
quantitative assessment purposes, the synovia (2.03)
were more strongly enhanced than the adjacent periost
(1.43) followed by the bone marrow (1.03) (Table 1).
The synovia were enhanced in 55 joints (92%), the
periost in 41 joints (68%), and the concomitant bone
marrow in 34 joints (57%) (Figs. 4, 5, 6).

Contrast uptake of the synovia of the aVected small
joints was moderate in 27/60 cases (45%) and strong in
20/60 cases (33%). Slight contrast enhancement was

Fig. 6 Forty-eight-year-old female with hand manifestation of
psoriatic arthritis. Axial contrast-enhanced T1-weighted, fat-sup-
pressed image demonstrates strong contrast enhancement of the
synovia (arrows). Please note the joint and tendon sheath eVusion
strongly enhanced

Fig. 7 Forty-four-year-old male with symptomatic right foot.
MRI reveals strong enhancement of the adjoining periost and
adjoining paraossal soft tissue in the second digit at metatarsal
level

Fig. 8 Fifty-three-year-old male with symptomatic right hand.
MRI indicates strong enhancement of the epiphyseal and meta-
physeal bone marrow and adjoining paraossal soft tissue in the
Wfth Wnger at metacarpal level

Fig. 9 Forty-four-year-old patient with a long history of psoriatic
arthritis presenting with a symptomatic right hand. The coronal
STIR image (a) reveals bone marrow oedema in the os lunatum.
At this Wnal stage of disease, no contrast enhancement of the car-
pus, the adjacent bony, synovial and bone marrow structures is
visible (b)

Fig. 9 Forty-four-year-old patient with a long history of psoriatic
arthritis presenting with a symptomatic right hand. The coronal
STIR image (a) reveals bone marrow oedema in the os lunatum.
At this Wnal stage of disease, no contrast enhancement of the car-
pus, the adjacent bony, synovial and bone marrow structures is
visible (b)
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detected in eight cases (13%). Five aVected joints dem-
onstrated no contrast media enhancement. The adjoin-
ing periost was enhanced in 41/60 joints (68%),
whereas in 19 cases (32%), no contrast enhancement
was seen. Moderate and strong contrast media
enhancement was observed in 15 cases (25%) each,
respectively, and slight contrast media enhancement in
11/60 joints (18%). As opposed to the adjoining syno-
via and periost of the epiphyseal bone, adjacent bone
marrow was aVected in 34/60 cases (57%) with a varie-
gated distribution pattern as demonstrated in Table 1.

When we consider the total number and average
values of the quantitative assessment of all small joints
aVected by PsA, the contrast enhancement of the syno-
via and intra-articular eVusion were the predominant
features in MRI. Contrast enhancement of the adjoin-
ing periost and morphological changes like soft tissue
oedema, bone marrow oedema and tendon sheath eVu-
sion were identiWed in the majority of the small psori-
atic joints to a moderate-to-strong extent as
demonstrated in Table 1. Features such as bone ero-
sion were observed in 39/60 (65%) to, a slight-to-mod-
erate manner (average value of 1.79). However, we
noted bone proliferation were in only 22/60 cases
(37%) (average value of 1.82).

Discussion

Despite the advances in imaging over the past
20 years and the important role of MRI in routine
clinical diagnostics in patients with musculo-skeletal
diseases, there are few papers that systematically ana-
lyse the value of MRI in the small joints of the hand
and feet [12, 17, 20–22].

Most papers dealing with MR-imaging in small joints
focussed on the wrist joints with rheumatoid arthritis
[20, 21]. Few investigators have analysed imaging modal-
ities for PsA [12, 15, 17–19, 22]. Wassenberg et al. [23]
reported a scoring system in radiographic features of
PsA, others dealt with ultrasound imaging Wndings in
patients with PsA [18, 23]. Few authors have investi-
gated the MR-imaging features of the hands of patients
with psoriatic disease [12–15, 23–27]. Those found MRI
useful in identifying subclinical joint involvement in
patients with PsA. OYdani et al. [17] mentioned that
MRI allows the aedequate evaluation of joints involved
by psoriatic disease and that it was superior to X-rays in
revealing clinically and radiologically-silent lesions.

Psoriatic disease aVecting the musculo-skeletal sys-
tem may involve synovial tissue as well as tendons, lig-
aments and fascia, bone and bone marrow [4–6, 9–15]
as illustrated in Table 1 and elsewhere in this paper.

InXammation of the enthesis is a morphological hall-
mark of psoriatic disease in association with, tendon
sheath involvement (Figs. 1, 5, 6). We observed tendon
sheath eVusion in 17/25 patients (68%) and a moderate
to strong degree in 33/60 aVected joints (55%).

Investigating 11 cases of Wngers with dactylitis
involvement and in comparison to their correspond yet
unaVected contralateral Wngers, Olivieri et al. [26] did
not observe entheseseal involvement of the Xexor digi-
torum tendons using a fast T2-weighted SE sequence
with fat saturation. Joint eVusion is also common and
presents with eVusion and synovial proliferation, both
which are reliably detected on T2-weighted images and
fat-sat contrast-enhanced T1-weighted images (Figs. 2,
6, 7). In more advanced psoriatic disease, destructive
arthropathy can occur with severe central erosion
resulting in arthritis multilans (Fig. 3) [9–11, 13, 14].

Psoriatic arthritis often involves the hands, varius
digits and often multiple joints in one-ray and patchy
distribution [9–11, 15]. Two patients had patchy distri-
bution in our study.

The majority of patients showed a transversal type
of distribution (n = 11) or one ray distribution (n = 12)
leading to dactylitis of a Wnger (n = 6) or toe (n = 6)
(Figs. 1, 4, 5, 7, 8). Dactylitis was thought to be due to
concomitant Xexor tendon synovialitis and arthritis in
the MTP/MCP or IP-Joints [1, 18, 24]. On the other
hand, Olivieri et al. reported recently that ultrasound
and MRI revealed Xexor tenosynovialitis as the main
cause of Wnger dactylitis [24]. One observes adjoining
joint eVusion in Fig. 4, but joint capsula distention was
found in only 2/36 toe joints with dactylitis in their
study. No joint involvement was reported with the
dactylitis [26]. As far as our results are concerned, the
sausage-like appearance of Wngers and toes indicating
dactylitis is caused by a combination of soft tissue
oedema, tendon sheath eVusion and intra-articular
joint eVusion in patients with one-ray distribution
(Fig. 1–8). On MR imaging, one sees in a sausage digit
a diVuse soft tissue oedema and tendosynovitis with
increased tendon sheath Xuid and enhancement related
to synovial proliferation [25], as demonstrated in Fig. 1.
However, this can be found in all forms of spondyloar-
thro-pathies, especially in Reiter disease [12, 27].

The most frequent MR imaging feature was synovial
contrast enhancement observed in 55/60 cases (92%)
(Fig. 6). This is caused by active inXammation of ten-
don sheath, bursae and joints, and is clearly depicted
by contrast enhanced, fat-suppressed images [6, 12, 15]
(Fig. 6). The adjoining periost was enhanced in 41/60
joints (68%), and adjacent bone marrow was aVected
in 34/60 joints (57%) with a variegated distribution pat-
tern (Table 1; Figs. 5, 6). Fluid and enhancing synovial
123



Rheumatol Int (2007) 27:387–393 393
tissue is observed in joints and adjacent bursae (Figs. 4,
6). In contrast-enhanced sequences, the inXamed syno-
vial tissue is strongly enhanced as reported previously
[12, 15, 16].

In comparison to the concomitant periost (68%) and
adjoining epiphyseal bone marrow (70%), the synovial
enhancement was seen in 92%. In semiquantitative
assessment, synovial enhancement was seen in a mod-
erate manner (2.03), whereas values were average for
the periost (1.43) and bone marrow (1.03). Bone mar-
row oedema is an important imaging feature in inXam-
matory disease. There are reports bone marrow
oedema is a predictor of bone erosion [21]. We
detected bone marrow oedema in nearly 70% of all
aVected joints (Figs. 1, 4, 5, 7, 8, 9a).

Totterman [27] stressed that the location and the
extent of bone marrow in PsA varies from those seen
in rheumatoid arthritis and osteoarhritis.

In conclusion, MRI can visualize inXammatory soft
tissue, cartilage, bone, bone marrow and tendon sheath
in patients with psoraitic arthritis. STIR-Sequences
demonstrate bone marrow, soft tissue oedema, joint
and tendon sheath eVusion indicating PsA.

Using intravenous contrast media, MRI is capable of
demonstrating contrast media uptake of the synovia,
adjoining periost, epiphyseal bone marrow.

The assessment of small joints in hands and feet in
MRI should assume an integral part in the diagnosis of
PsA. Moreover, MRI`s clinical value must be proven in
prospective studies monitoring new drug regimens.
Treatment of PsA can be modulated according to the
activity and severity of psoriatic disease in patients
with hand and foot manifestation.
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