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Abstract
Objective

To evaluate the inflammatory involvement of lumbar interspinous bursae in patients with polymyalgia rheumatica (PMR) 
using magnetic resonance imaging (MRI).

Methods
Ten consecutive, untreated new patients with PMR and pain in the shoulder and pelvic girdles were investigated. 

Seven patients with spondyloarthritis (4 with psoriatic spondyloarthrits, one with entheropatic spondyloarthritis, and 
2 with ankylosing spondylitis) as well as 2 patients with spinal osteoarthritis and 2 patients with rheumatoid arthritis with 

lumbar pain served as controls. MRI of lumbar spine was performed in all PMR patients and controls. Nine patients 
(5 PMR patients and 4 controls) also had MRI of the thoracic spine.

Results
MRI evidence of interspinous lumbar bursitis was found in 9/10 patients with PMR and in 5/11 controls. A moderate to 

marked (grade ≥2 on a semiquantitative 0–3 scale) lumbar bursitis occurred significantly more frequently in patients with 
PMR than in control patients (60% vs. 9%, p=0.020). In most of the patients and controls lumbar bursitis was found at the 
L3-L5 interspaces. Only 2 patients had bursitis at a different level (one patient had widespread  lumbar bursitis, and one 

control at L2-L4). No interspinous bursitis was demonstrated by MRI of the thoracic spine in patients and controls.

Conclusions
Inflammation of lumbar bursae may be responsible for the low back pain reported by patients with PMR. 

The prominent inflammatory involvement of bursae including those of the lumbar spine supports the hypothesis that 
PMR may be a disorder affecting predominantly extra-articular synovial structures.
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Introduction
Polymyalgia rheumatica (PMR) is an 
inflammatory disorder of unknown 
cause characterised by aching and 
morning stiffness in the cervical region 
and shoulder and pelvic girdles (1).
PMR is more frequent in female than 
in male, and it affects individuals aged 
>50 years, with an increasing inci-
dence in those aged 70–80 years. PMR 
may present as an isolated condition or 
associated to GCA features (1-3).
Shoulder pain is the presenting finding 
in 70–95% of patients, whereas hips 
and neck are less frequently involved 
(50–70% of cases) (4). The prominent 
and diffuse shoulder and hip pain can 
only be partially explained by the mild 
synovitis observed in specimens of 
shoulder synovial membranes and oth-
er involved joints (5). In fact, imaging 
studies including magnetic resonance 
imaging (MRI) and ultrasonography 
(US) have shown that bilateral subac-
romial bursitis and trochanteric bursi-
tis, rather than synovitis, are the most 
frequent lesions in patients with PMR 
who have pain in the shoulder and pel-
vic girdles, respectively (6-13). How-
ever, these findings do not adequately 
explain why a substantial number of 
patients with PMR experience pain in 
the neck and lumbar region (Fig. 1).
Clues to the origin of the cervical and 
lumbar pain in PMR have been provid-
ed by autopsy and imaging studies. In 
1982, Bywaters described the anatomy 
of cervical interspinous and lumbar 
interspinous bursae and their inflam-
matory involvement in arthritis (14, 
15). Subsequently, Blockman et al. in-
vestigated by 18F-Fluorodeoxyglucose 
(FDG) positron emission tomography 
(PET) patients with isolated PMR, 
and observed that half of the patients 
had increased FDG uptake around the 
spinous process of cervical and lumbar 
vertebrae (16). Taken together, these 
findings suggested that interspinous 
bursitis could be the source of cervical 
and lumbar pain in patients with cervi-
cal and lumbar pain, respectively. In-
deed, in a previous study we provided 
MRI evidence of interspinous cervical 
bursitis in patients with PMR and cer-
vical pain (17). In this study, we used 
MRI to study the involvement of the 

lumbar interspinous bursae in a series 
of patients with active PMR who re-
ported pelvic girdle pain.

Patients and methods
Consecutive patients seen at the Reg-
gio Emilia Rheumatology Unit, Italy, 
during a 12-month period and who 
satisfied the criteria for PMR (18) and 
had pelvic girdle pain were considered 
suitable candidates for the study. Ten 
patients were included in the study, 7 
women and 3 men. Median age at diag-
nosis was 74 years (range 64–81). None 
of the patients had clinical or histologi-
cal evidence of GCA or had previously 
been treated with glucocorticoids.
The control group consisted of 7 pa-
tients with spondyloarthritis (4 with 
psoriatic spondylitis, one with enthero-
patic spondylitis, and 2 with ankylos-
ing spondylitis fulfilling the modified 
New York criteria) (19), 2 patients 
with spinal osteoarthritis, and 2 pa-
tients with rheumatoid arthritis seen 
consecutively in the same center after 
the patients with PMR. All controls had 
lumbar pain. All patients with spondy-
loarthritis had active disease and were 
not receiving biological agents.
MRI of lumbar spine was performed 
in all case patients and controls. Nine 
patients (5 PMR patients and 4 control 
patients) also had an MRI of the tho-
racic spine done.
MRI was performed using a 1.5 T su-
perconductive magnet system (Signa 
HDxt; GE Medical Systems, Milwau-
kee, Wisconsin, USA). Patients were 
placed supine, in the standard position. 
Pulse sequences at thoracic and lumbar 
level included T2-weighted sagittal fast 
spin echo (repetition time ms/echo time 
ms, 3000/100) and T1-weighted sagittal 
and axial fast spin echo (500/20) with 
fat saturation before and after contrast 
medium scans. Section thickness was 
3 mm with an intersection gap of 0.3 
mm. The field of view was 24 cm and 
32 cm and the matrix size was 512×512 
and 384×224 at the thoracic and lumbar 
level, respectively. A bolus of 0.2 ml of 
gadoterate meglumine (Dotarem; Lab-
oratoire Guerbet, Aulnay-sous-Bois, 
France) per kilogram of body weight 
was injected manually through a cathe-
ter inserted into an antecubital vein and 
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followed by the injection of 20 ml of 
saline solution. MRI images were ex-
amined by a radiologist (LB) who was 
blinded to the clinical findings and the 
diagnosis.
Lumbar bursae were evaluated for fluid 
collection. As shown in Figures 2 and 3, 
measurement of fluid accumulation was 
graded using a semiquantitative scale 
ranging from 0 to 3, where 0=no fluid 
accumulation; 1=sufficient fluid accu-
mulation to allow visualisation of the 
bursae (mild bursitis), 2=moderate fluid 
accumulation (moderate bursitis) and 
3=sufficient fluid amount to stretch the 
walls of the bursae (marked bursitis).
One PMR patient underwent 18F-Fluoro-
deoxyglucose positron emission tomog-
raphy (PET) in the suspicion of a malig-
nancy, because he associated systemic 
manifestations (particularly fever).
The study was approved by the local 
ethics committee, and a written in-
formed consent was obtained from pa-
tients and controls before study entry.
Statistical analysis was performed us-
ing the SPSS V.13 programme (SPSS 
Inc., Chicago, Illinois, USA). Fisher’s 
exact test was used to compare the fre-
quencies.

Results
In 9/10 patients with PMR, MRI showed 
the presence of fluid in the lumbar inter-
spinous bursae prevalently at the L3-L5 
level consistent with bursitis (Fig. 2-3). 
Fluid accumulation in the lumbar inter-
spinous bursae at the same level was 
also observed in 5 of the 11 controls  (2 
with psoriatic spondylitis, 1 with en-
theropatic spondylitis, and 2 with spi-
nal osteoarthritis). However, moderate 
to marked (grade ≥2) lumbar bursitis 
occurred significantly more frequently 
in PMR patients than in controls (60% 
vs. 9%, p=0.020). Lumbar bursitis was 
found in most patients and controls at 
the L3-L5 lumbar interspaces. Only 2 
patients had bursitis at a different level 
(one patient had widespread  lumbar 
bursitis, and one control at L2-L4). No 
erosions of spinous processes on MRI 
were observed. No interspinous bursitis 
was demonstrated by MRI of the tho-
racic spine in the 5 patients and 4 con-
trols in whom the thoracic spine was 
evaluated.

PET performed in one patient with 
PMR showed inflammatory FDG up-
take in trochanteric, cervical and lum-
bar interspinous areas consistent with 
bursitis (arrows) and absence of vascu-
lar uptake (Fig. 1).
Throughout the follow-up period 
(median: 14 months, range: 10–16 
months), no patient with PMR fulfilled 

the American College of Rheumatolo-
gy (ACR) 1987 criteria for rheumatoid 
arthritis (RA) (20) or developed other 
conditions.

Discussion
Polymyalgia rheumatica is character-
ised by pain and stiffness in the shoul-
der girdle and often in the neck and 

Fig. 1. Panel A. Pelvic girdle and low back pain distribution in polymyalgia rheumatica (reproduced 
by Ballabio CB, La polimialgia reumatica 1975). Panel B. Location of the lumbar interspinous bursae. 
Median sagittal section through L3-L5 of the vertebral column. Lumbar interspinous bursae lie poste-
riorly in L3-L5 interspinous spaces (arrows) (reproduced by Salvarani C et al., Ann Rheum Dis 2008; 
67: 758-61). Panel C. Fluorodeoxyglucose PET/CT shows inflammatory fluorodeoxyglucose uptake 
in trochanteric, cervical and lumbar interspinous areas consistent with bursitis (arrows) and absence 
of vascular uptake.
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pelvic girdle, that swiftly respond to 
glucocorticoids (1, 4, 21). Subachromi-
al and trochanteric bursitis have been 
demonstrated with high frequencies in 
PMR patients with shoulder and hip 
pain, respectively, suggesting that pain 
in PMR primarily originates from these 
periarticular structures (6-13). How-
ever, these findings do not adequately 
explain why many patients with PMR 
also report pain in the cervical, lumbar 
region, or both (Fig. 1).
In a previous study, we provided MRI 
evidence of inflammation of cervical 
interspinous bursae in PMR patients 
with cervical pain, consistent with 
the concept that cervical pain in PMR 
could be due to cervical bursitis (17). 
Following onto this line of investiga-

tion, in this study we aimed to evaluate 
by MRI the presence of lumbar inters-
pinous bursitis in a series of consecu-
tive PMR patients with pain around the 
pelvic girdle. Our results demonstrated 
a close association between lumbar 
pain and lumbar interspinous bursitis 
in PMR, again in agreement with the 
hypothesis that spinal pain originates 
from inflamed extra-articular synovial 
structures, similarly to what has been 
found for peripheral manifestations 
(12, 22, 23). Specifically, we found 
that moderate to marked bursitis at the 
L3-L5 lumbar interspaces on MRI was 
significantly more frequent in patients 
with PMR than in controls with various 
inflammatory and non-inflammatory 
disorders.

PET studies also support the notion 
of predominantly bursal involvement 
in PMR. Blockman et al observed in-
creased FDG uptake in the shoulders 
and hips of most patients with iso-
lated PMR (i.e. without evidence of 
giant cell arteritis on temporal artery 
biopsy) (16). Half of the patients also 
had increased FDG uptake around the 
spinous processes of the cervical and 
lumbar vertebrae. However, PET was 
not able to identify the anatomical 
structures involved in the inflamma-
tory process due to its low resolution.  
A subsequent study by Yamashita et al. 
used PET/computed tomography (PET/
CT) to investigate areas of FDG accu-
mulation in PMR, and to differentiate 
PMR from rheumatoid arthritis and 
other rheumatic conditions (24). PET/
CT fusion images were used to locate 
the precise anatomical sites of PMR le-
sions, which are difficult to identify by 
PET images alone. In this study, PMR 
patients showed a higher frequency 
of FDG uptake in ischial tuberosites, 
greater trochanters, and lumbar spinous 
processes, which are all sites where 
bursae may be present. The authors also 
noted that increased uptake at two or 
more of these sites had a high sensitiv-
ity (85.7%) and specificity (88.2%) for 
the diagnosis of PMR. However, MRI 
confirmed bursitis in only 1 of the 5 
patients that had increased FDG uptake 
around the lumbar spinous processes 
(24). The choice of MRI sequences and 
resolution of images, and criteria for 
patient selection may partially explain 
why bursitis was not confirmed by MRI 
in many cases.
Both aforesaid studies observed sig-
nificant vascular uptake suggestive of 
a concomitant large vessel vasculitis 
in a minority of patients only (16, 24). 
These studies thus confirmed than bur-
sitis, rather than vasculitis, is the cause 
of musculoskeletal manifestations in 
PMR.
Cervical and lumbar bursitis is not per 
se specific to PMR. In fact, Bywaters 
found evidence of bursitis at necros-
copy in a variety of rheumatic disor-
ders (14, 15). In addition, lumbar in-
terspinous bursitis can also be due to 
chronic repetitive use and trauma, and 
its frequency increases with advancing 

Fig. 2. Mild lumbar interspinous bursitis. T1-weighted axial and sagittal fast spin echo with fat satura-
tion before and after contrast medium scans. Contrast enhancement at level of bursae (L3-L5 lumbar 
interspaces) (arrows).
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age (25-27). L4-L5 is the interspinous 
space most frequently affected, fol-
lowed by the L3-L4 level, similarly to 
what we found in PMR (Fig. 1). How-
ever, the inflammatory process affect-
ing the bursae appears to be quite mild 
in conditions different from PMR (13). 
In keeping with these data, we showed 
that moderate to severe bursitis was far 
more common in patients with PMR 
than in controls. Because both bursi-
tis and PMR occur more frequently 
in elderly subjects (25, 27), it may be 
tempting to speculate that PMR could 
manifest by exacerbating a pre-existing 
milder bursal inflammation. However, 
it is also possible that PMR induces de 
novo inflammation mainly in periartic-
ular structures such as bursae.

Spinal pain in PMR is limited to the 
cervical, lumbar area, or both. Indeed, 
none of our PMR patients had thoracic 
pain, nor MRI evidence of interspinous 
bursitis in the thoracic spine. The rea-
son for the lack of involvement of the 
thoracic spine in PMR is probably due 
to the fact that interspinous bursae  are 
only found in the lower cervical and 
lumbar area, i.e. at spinal sites charac-
terised by greater mobility (15).
The limitations of our study include the 
relatively small number of patients en-
rolled and the lack of repeat examina-
tions after onset of treatment. On the 
other hand, a strength of our work is 
the inclusion of a control group mainly 
consisting of patients with inflamma-
tory arthropathies.

In conclusion, lumbar bursitis is likely 
to contribute to the discomfort and pain 
in the lower back reported by some 
PMR patients. The prominent inflam-
matory involvement of cervical and 
lumbar bursae confirms the hypothesis 
that PMR is primarily a periarticular, 
bursal-based disorder (6, 28).
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