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Polymyalgia rheumatica (PMR) is characterized by diffuse
pain and stiffness around the shoulder and hip girdles, with
clinical evidence of peripheral synovitis in a small number
of patients1. Synovitis is a common feature of shoulder
disease on histology2,3, magnetic resonance imaging
(MRI)4, and ultrasound assessment5,6. Neither histologic nor
biochemical abnormalities of muscle are a significant
feature in PMR7. Accordingly, PMR is widely regarded as a
disease of synovium4. Nevertheless the symptomatology

associated to PMR remains difficult to explain solely on the
basis of synovitis alone.

MRI offers an excellent method of observing the anatom-
ical sites of inflammatory changes in connective tissues. A
recent study of patients with PMR using T1W sequences
with gadolinium-DTPA enhancement revealed an increased
frequency of bursitis in these patients in comparison to
patients with rheumatoid arthritis (RA) and it was suggested
that these bursal abnormalities accounted for the difference
in symptomatology between PMR and RA4. However, the
sequences used were insensitive for visualizing sites of soft
tissue inflammation outside the synovial cavity that could
play a role in disease. Inflammatory changes in soft tissue
and bone are shown best on fat suppressed MRI techniques.
This study compared untreated PMR patients with a group
of RA patients who had shoulder symptoms for a similar
length of time. Fat suppressed MRI was used to determine
the full extent of soft tissue changes associated with PMR.

MATERIALS AND METHODS
Approval for the study was obtained from the local ethics committee.
Fourteen patients with untreated PMR without peripheral arthropathy, and
14 patients with early RA, all of whom fulfilled the 1987 American College
of Rheumatology diagnostic criteria for RA8, were imaged. Six patients
from each group had both shoulder joints imaged. All the subjects with
PMR had bilateral shoulder disease, but based on time constraints and
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access to the scanner only 6 had both shoulders imaged. All patients with
PMR had a characteristic pattern of disease, with prominent muscle stiff-
ness about the limb girdles and absence of clinically detectable peripheral
synovitis, and all of the RA group had prominent shoulder symptoms. Eight
of the patients with RA but none of the patients with PMR were seroposi-
tive for rheumatoid factor. The mean age of the PMR patients was 70 years
(range 58–81) and the mean age of the RA patients was 59 years (range
32–75). The mean duration of PMR was 3 months (range 1–8) and the
mean duration of RA was 12 months (range 1–26). However, the duration
of shoulder symptoms in RA was comparable to PMR (4 and 3 mo, respec-
tively). Six RA patients had early untreated disease and 8 patients who had
longer disease duration were imaged during their first episode or recent
flare of shoulder disease. This latter group of RA patients had received
disease modifying treatment in the past. The mean C-reactive protein
(CRP) in PMR patients was 39 mg/l (range 5–96) and the mean CRP in RA
patients was 30 mg/l (6–113). The mean plasma viscosity was 1.92
(1.68–2.15) in the PMR patients and 1.91 (1.64–2.27) in the RA group.

Magnetic resonance imaging. Imaging acquisition utilizing a Philips 1.5 T
(Gyroscan ACS NT) whole body MRI system was performed using a 20 cm
shoulder coil with the patients in a supine position. T2W turbo spin echo
sequences with frequency selective fat suppression (T2 TSE SPIR) were
performed in the coronal oblique plane. Because of scanning time
constraints on imaging, only 6 patients from each group had both shoulders
imaged. Image acquisition was with the following parameters — repetition
time (TR) 2876 ms, echo time (TE) 100 ms, field of view (FOV) was 200
mm2, matrix 256 × 203, slice thickness 3.0 mm, with a gap of 0.3 mm
between slices. MRI films from each shoulder were scored blindly by 2
musculoskeletal radiologists with consensus reporting in the event of
disagreement.

MRI interpretation. Regions of increased signal on T2 SPIR (fat
suppressed) sequences were assessed. Abnormalities were scored as intra-
capsular or synovial based where high signal consistent with joint effusion
or bursitis was evident. Changes were scored as extracapsular where soft
tissues were maximal outside synovial cavities. The overall pattern of joint
disease was determined on the basis of a subjective assessment of predom-
inant intracapsular or extracapsular changes. Partial volume effects
ascribed to joint effusions were not scored as extracapsular. Acromio-
clavicular joint (ACJ) disease or the presence or absence of rotor cuff
disease was recorded. The location of bone edema was also described and
sites of maximal edema recorded. Bone edema was evaluated because it is
common adjacent to joint enthesis in spondyloarthropathy and common
adjacent to the periarticular bone or bare area in RA.

Statistical analysis was done using the Astute Microsoft Excel package;
Fisher’s exact probability test was used to assess the frequencies of abnor-
malities.

RESULTS
Consensus agreement on the pattern of changes was needed
in 3 cases. 

Extracapsular change. This was a prominent feature of
PMR but not RA (Figures 1 and 2). Prominent extracapsular
changes were evident in 9/14 patients with PMR and 2/14
with RA (p = 0.02). This was evident in 10/20 joints in the
PMR patients and 2/20 in RA (p = 0.01) (Table 1). In PMR,
edema was maximal adjacent to the joint capsule in 8
imaged joints and maximal in the soft tissue fascia at a
considerable distance from the joint capsules in 2 cases
(Figure 1). Extracapsular edema was extensive in 4 patients
with PMR, but none with RA. Extracapsular edema was
seen at all sites related to the capsule including the inferior,
lateral, anterior, and posterior margins (Figure 3). Focal

muscle edema was evident in 2 cases with PMR but none
with RA.

Bone edema. Focal bone edema at the supraspinatus inser-
tion was seen in one case of PMR and was seen at the infe-
rior capsule in one case. Bone edema adjacent to the
supraspinatus was seen in 3 patients with RA. Diffuse bone
marrow edema of the humeral shaft was seen in 3 patients
with PMR and 2 with RA that could have represented
marrow conversion. Diffuse bone edema adjacent to enthe-
seal insertions was not evident.

Joint effusion and bursitis. High signal in the glenohumeral
joint or adjacent bursae was seen in all patients.
Glenohumeral effusions were evident in 18/20 shoulder
joints in PMR and in 17/20 in RA. Bursitis was more
common in patients with PMR, evident in 18 scans from
PMR patients and in 16 with RA (Figures 1 and 2; Table 1).

Complete tears of the supraspinatus tendon were seen in
5 cases (3 RA, 2 PMR). Five patients with PMR and 4 with
RA had high signal at the ACJ. These changes could repre-
sent either disease or failure of fat suppression at the ACJ.

DISCUSSION
This study used MRI to investigate the distribution of bone
and soft tissue edema in PMR, and like previous studies
showed that synovial joint involvement is common.
However, in comparison to RA, prominent soft tissue edema
outside synovial compartments was evident. The distribu-
tion of these soft tissue changes could contribute to the
diffuse nature of symptoms in PMR compared to RA.
Whether these changes represent a more severe synovitis in
PMR, with nonspecific extension of the inflammatory
response to the surrounding soft tissues or a primary
capsular/extracapsular based pathology, is unknown. In
either case, these observations have implications for the
symptomatology and possibly the pathogenesis of PMR.

In considering the pathogenesis of PMR, 2 issues argue
against synovial pathology as being primary. First, PMR is
closely related to giant cell arteritis (GCA), but evidence for
vasculitis in the synovial cavity is lacking2. Second, periph-
eral joint swelling is occasionally seen in PMR, but unlike
RA, swelling is often quite extensive and involves the
surrounding soft tissues, which suggests extracapsular
disease9-11. In our study, the extracapsular changes in the
shoulder joint are reminiscent of the clinical features of
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Table 1. MRI features of PMR and RA.

No. of Joint Bursitis Tenosynovitis Extracapsular
Joints Effusion Edema

Imaged

RA, n = 14 20 17 16 2 2 patients,
(23 sites) 2 joints

PMR, n = 14 20 18 18 3 9 patients,
(30 sites) 10 joints
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PMR associated hand disease. Interestingly, histologic
changes suggestive of joint capsule inflammation have been
reported in PMR, which indicates that inflammation at this
site could be important in the pathogenesis12.

Imaging studies have shown that synovitis is an almost
universal feature of PMR2-6. Our objective was not to specif-

ically evaluate the synovial cavity but to assess all of the soft
tissues and bone around the shoulder joint. A recent MRI
study in PMR identified bursitis as being a universal feature
in these patients, and it was suggested that this was the basis
for the diffuse symptoms seen in this condition4. Although
we also found bursitis to be common in PMR, the most
striking finding was the presence of inflammatory changes
in the soft tissues. The reason for the difference compared to
previous studies may relate to patient selection, as finding
suitably matched patients with RA and PMR is difficult.
Recruiting age matched controls with a comparable disease
duration is difficult, as PMR is usually heralded by an
abrupt onset in older patients with early shoulder involve-
ment, while RA has an insidious onset with shoulder disease
in a minority of patients at onset. On clinical grounds, it is
difficult to accurately assess the shoulder joint for synovitis,
so differences in the degree of synovitis between PMR and
RA were difficult to quantify. Some patients with RA had
already received therapy prior to imaging, which may have
reduced the degree of inflammation in this group.
Nevertheless, both groups of patients were comparable in
terms of symptoms and inflammatory response as deter-
mined by CRP. Furthermore, extracapsular changes were
evident in PMR where the degree of joint effusion was
minimal and changes were seen in the muscle and fascia,
suggesting that these could be independent of synovitis. The
possibility remains that some of the extracapsular MRI find-
ings in PMR in this study could be related to severe
synovitis with nonspecific extension of inflammation to
adjacent soft tissues. MRI image acquisition was performed
in the coronal plane only, so it is possible that some of the
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Figure 1. T2 FS coronal oblique image of the right shoulder joint from a patient with PMR. In addition to
synovial inflammation (small asterisk), there is fluid in the subacromial bursa associated with diffuse extracap-
sular edema extending into the tendon and muscle belly of the supraspinatus (large asterisks).

Figure 2. T2 FS coronal oblique image of the shoulder in a patient with RA.
There is prominent fluid in the joint cavity, subacromial bursa, and subdel-
toid bursa (white arrowheads) and in the subcoracoid recess (asterisk). The
changes are within the synovial compartments.
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changes could be due to partial volume effects. However,
this is unlikely, as extracapsular changes were rare in RA,
and as stated these were sometimes prominent in PMR,
where minimal changes were evident in the joint cavity.
Rotor cuff abnormalities are a common cause of shoulder
pathology, especially in older patients, but these were
equally common in both groups and thus were unlikely to
explain the differences we observed between PMR and RA
patients. The capabilities and resolution of MRI are contin-
ually improving and future studies should quantify the
degree of synovial inflammation and relate this to extracap-
sular changes.

We have described13 the similarities between spondy-
loarthropathy (reactive arthritis in particular), benign
polyarthritis, and PMR, in that all come on acutely, are asso-
ciated with a high acute phase response, and have a good
prognosis compared to RA. In spondyloarthropathy, extra-
capsular changes are common on MRI and these are usually
associated with diffuse bone marrow edema adjacent to
entheseal insertions14,15. We have also provided evidence for
a capsular based pathology in patients with self-limiting
peripheral joint polysynovitis16, which is a recognized part
of the spectrum of PMR10. The absence of bone edema at
entheseal insertions in this study suggests a different mech-
anism for the extracapsular changes evident in PMR
compared to spondyloarthropathy. One possibility is that
PMR is a joint capsule based disease. We propose that the
joint involvement in PMR could primarily be joint capsular

and extracapsular based, and that the close proximity of the
capsule to the adherent synovium may explain synovitis and
bursitis in this condition.

Our study identifies extracapsular abnormalities in the
early shoulder disease of PMR. These changes, rather than a
primary joint pathology, could explain the diffuse nature of
the symptomatology associated with this condition. Further
studies are planned to investigate these soft tissue changes
in PMR.
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