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Abstract 
Objectives. To develop international recommendations for the use of imaging in the diagnosis and 
assessment of polymyalgia rheumatica (PMR). 
Methods. An international, multidisciplinary task force of 30 members from 12 countries was 
convened; the EULAR standard operating procedures were followed. Six clinical key questions 
addressing the role of imaging (ultrasound, magnetic resonance imaging, 18F-fluorodeoxyglucose 
positron emission tomography) in diagnosis, monitoring, outcome prediction, and technical aspects 
in PMR were the basis for a systematic literature review. Recommendations were formulated based 
on evidence and expert opinion and refined iteratively until consensus was achieved. The level of 
agreement was assessed by voting. 
Results. Three overarching principles and seven recommendations were developed. PMR remains 
primarily a clinical diagnosis. Imaging is neither required to confirm PMR in patients with a high-
clinical-probability for the disease nor to exclude PMR in case of low-clinical-probability. Imaging 
is most useful in patients with intermediate pre-test probability (i.e., atypical presentations or 
suspected alternative/overlapping conditions). No single imaging modality demonstrated sufficient 
accuracy to be recommended as first-line test; therefore, imaging should be individualised according 
to clinical presentation, differential diagnoses, access and local expertise. Vascular imaging should 
be performed when overlap with giant cell arteritis is suspected, while systematic screening for 
subclinical vasculitis is not supported by current evidence. Utilising imaging for disease monitoring 
or outcome prediction is currently not recommended. 
Conclusions. These recommendations provide the first evidence-based guidance for the use of 
imaging in PMR, reinforcing clinical assessment as the cornerstone of diagnosis and positioning 
imaging as a context-driven adjunct. 
 



What is already known on this topic 

Imaging is increasingly used in polymyalgia rheumatica (PMR), but its optimal use in diagnosis and 
disease assessment remains unclear. 
What this study adds 

These are the first international evidence-based recommendations defining when and how imaging 
should be used in PMR, introducing a pre-test probability-driven framework and positioning imaging 
as an adjunct in selected patients rather than as a routine test. 
How this study might affect research, practice or policy 

These recommendations support a more standardized, yet individualised, use of imaging in clinical 
practice. Key research priorities have been identified to guide future studies and updates. 
 

 

 

 



Introduction 

Polymyalgia rheumatica (PMR) is among the most common inflammatory rheumatological diseases 
of older adults, with an incidence of up to 113 cases per 100,000 individuals aged ≥ 50 years (1,2). It 
is characterised by bilateral shoulder and pelvic girdle pain and stiffness, usually accompanied by 
elevated acute phase reactants. Despite its recognisable clinical phenotype, the diagnosis may be 
challenging, as no disease-specific diagnostic test exists and the presentation can overlap with a broad 
spectrum of mimicking or co-existing conditions(1,3). In fact, even in tertiary referral centres, 
approximately 30% of patients initially diagnosed with PMR ultimately receive an alternative 
diagnosis(4,5), reflecting the multifaceted nature of this disease. Diagnostic uncertainty may be even 
greater in primary care settings,(6) where PMR is commonly first evaluated. Among the conditions 
that may overlap with PMR, giant cell arteritis (GCA) deserves particular attention, as imaging 
evidence of subclinical vascular inflammation has been reported in approximately 10-30% of patients 
presenting with PMR(7–9). 
Over recent years, imaging modalities, particularly 18F-fluorodeoxyglucose positron emission 
tomography/computed tomography ([18F]FDG-PET/CT), ultrasound (US) and magnetic resonance 
imaging (MRI), have contributed to a deeper understanding of the inflammatory anatomical lesions 
underlying this disease(10–13).  
US is part of the 2012 American College of Rheumatology (ACR)/European Alliance of Associations 
for Rheumatology (EULAR) classification criteria for PMR(14), and imaging plays an increasing role 
in differentiating PMR from other rheumatological and non-rheumatological diseases. Furthermore, 
vascular imaging is used to detect subclinical GCA, as no universally reliable clinical red flags 
exist(7–9).  
Considerable uncertainties persist about when imaging should be performed, which modality to use, 
and how to interpret the diagnostic accuracy of each modality. Consequently, in clinical practice, there 
is substantial variability in the use of imaging in patients with PMR. In contrast to large vessel 
vasculitis, for which the role for imaging is clearly defined by current EULAR recommendations(15), 
no such international guidance exists for PMR. To address this gap, an international, multidisciplinary 
task force was convened to develop evidence-based recommendations for the use of imaging in the 
diagnosis and assessment of PMR. These aim to support clinicians caring for adults with suspected 
or established PMR across different clinical settings. 
 

Methods 

A multidisciplinary international task force was assembled by the convenors (MB, CD) and the 
methodologist (SR). The development of the recommendations followed the EULAR Standard 
Operating Procedures (SOPs) for Task Forces(16). 
The task force consisted of 30 members from Europe (n=15), North America (n=10), South America 
(n=2), Australia (n=2), and Japan (n=1), including rheumatologists, radiologists and nuclear medicine 
specialists, a general practitioner, a rheumatology nurse specialist, and patient research partners 
(PRPs [CJ, LN]). PRPs were supported by a designated coordinator (MB) in accordance with the 
2024 EULAR recommendations on patients involvement(17). All members disclosed their potential 
conflicts of interest before starting the process; no conflict was deemed of sufficient magnitude to 
warrant abstention from participation or voting on any specific recommendation. The steering 
committee (MB, CD, KvdG, EH, VK, SR, SS) and the task force agreed on six key clinical questions, 
which were subsequently transformed into the Population, Intervention, Comparator, Outcome 
(PICO) format. Two questions addressed the role of imaging ([18F]FDG-PET/CT, US and MRI) in 
diagnosis, one on monitoring, two on outcome prediction, and one on technical aspects. Computed 
tomography and conventional radiography were not included among the imaging modalities as it does 



not allow the evaluation of periarticular soft-tissue inflammation characteristic of PMR(11). The six 
PICO questions formed the basis for the systematic literature review (SLR)(18), which was conducted 
by two fellows (VK and EH) under the supervision of the methodologist. A comprehensive search 
strategy was developed with the support of an experienced librarian (LF) and applied to Ovid 
MEDLINE, Ovid EMBASE, Epistemonikos, and the Cochrane Library from database inception to 
July 18, 2025. Peer-reviewed manuscripts and relevant abstracts from the 2023 and 2024 EULAR 
and ACR Congresses were included. Evidence was summarised narratively and, where feasible, 
pooled for meta-analysis favouring studies with a lower risk of bias (RoB). The SLR is published 
separately(18); however, the SLR and the present recommendations form an integral and inseparable 
whole and should be read as such.  
Based on evidence and expert opinion, the steering committee developed preliminary proposals for 
statements through several online meetings. These were subsequently discussed and refined by the 
whole task force during two online meetings (7 and 21 October 2025), where the experts reviewed 
the evidence and formulated the overarching principles and specific recommendations. All statements 
were interactively refined and subsequently voted on. In accordance with the EULAR SOPs(16), 
consensus was defined as >75% agreement in the first voting round, >66% in the second, and >50% 
in the third. 
The 2011 Oxford Centre for Evidence Based Medicine levels of evidence (LoE)(19) derived from the 
SLR were added to each recommendation. Finally, each task force member anonymously indicated 
the level of agreement with each statement using Survey Monkey (LoA, 0-10 numeric rating scale 
with 0=do not agree and 10=fully agree). The mean and standard deviation of the LoA, as well as the 
percentage of task force members with an agreement ≥8 are presented.  
Finally, the task force also formulated a research agenda to highlight knowledge gaps and to prioritise 
areas where further research is needed. 
 

Results 

The task force agreed on three overarching principles and seven specific recommendations as 
depicted in Table 1 and detailed below.  
 

Overarching principles 

The overarching principles outline the fundamental tenets of good clinical practice in PMR. While 
not always directly based on evidence, these statements establish the framework for the interpretation 
and implementation of subsequent specific recommendations.  
 

Overarching principle A. History, clinical examination, and laboratory testing form the basis for the 
diagnosis of PMR, considering also potential mimicking and overlapping conditions. 
In individuals aged 50 years or older with suspected PMR, clinicians should carefully evaluate the 
presence of its characteristic symptoms, including bilateral shoulder and hip girdle pain and 
prolonged morning stiffness, as well as elevated erythrocyte sedimentation rate or C-reactive protein 
(CRP)(20–22,14). This assessment provides the basis for estimating the clinical probability of a 
diagnosis of PMR and identifies potential clues for mimicking or overlapping conditions, thereby 
defining when imaging may be helpful, as outlined below. Polymyalgic symptoms may in fact 
represent the initial manifestation of several other conditions, both rheumatological (e.g., late-onset 
rheumatoid arthritis, spondyloarthritis, chondrocalcinosis, osteoarthritis, GCA, inflammatory 
myopathies) and non-rheumatological (e.g., malignancies, infections as well as endocrine, 
neurological or metabolic diseases)(3). Additional diagnostic tests (beyond those addressed by the 



recommendations below) may be needed in these cases, particularly when patients present with 
atypical features, an unusual disease course, or discordant laboratory findings raise diagnostic 
uncertainty or suspicion of alternative conditions (also see recommendation 1-3).  
 

Overarching principle B. If imaging is performed, it complements but does not replace clinical and 
laboratory evaluation. 
When imaging is deemed necessary, it should not be used as a stand-alone tool but rather requested 
and interpreted within the full clinical-laboratory context. The term “complements” was deliberately 
chosen to emphasise that imaging may add value in selected situations without replacing core clinical 
judgement. Interpretation of imaging findings is facilitated by discussion between clinicians and 
radiologists or nuclear medicine physicians. 
 

 

Overarching principle C. If imaging is conducted, it should be performed using appropriate 
equipment, standardised operational procedures and settings, and interpreted by a trained specialist 
in PMR. Suggested technical and operational parameters are provided in Box 1. 
Although studies dedicated at assessing the impact of operator expertise on imaging performance in 
PMR or at the training required to qualify as a specialist are lacking, the task force agreed on the need 
for adequate technical standards, appropriate expertise and standardised procedures when performing 
and interpreting imaging in this setting, as reported in Box 1. The term “specialist” was deliberately 
chosen to encompass all professionals involved in imaging acquisition and interpretation, who should 
be familiar with PMR-specific patterns and pitfalls, and whose competence should extend beyond 
general musculoskeletal imaging to include disease-specific knowledge of PMR. This includes 
radiologists, nuclear medicine physicians, rheumatologists, internal medicine physicians, general 
practitioners as well as other trained health professionals, recognising that image quality and 
diagnostic accuracy depend on specific training in inflammatory musculoskeletal disorders. The task 
force also highlighted that imaging in PMR is frequently multidisciplinary and that close 
collaboration among specialists plays a central role to ensure high-quality imaging and appropriate 
integration of results into clinical decision-making across diverse healthcare settings. 
 

Recommendations  
Recommendations 1-3 define the role of imaging in the diagnostic pathway according to the pre-test 
probability (Figure 1) in suspected new-onset or relapsing PMR. They should not be interpreted as 
discouraging additional investigations when differential diagnoses are considered. Subsequent 
recommendations address the practical application of imaging, including modality selection, 
evaluation of GCA overlap, optimal timing in relation to glucocorticoid (GC) therapy, monitoring and 
outcome prediction (Table 1). 
 

Recommendation 1. In people with suspected PMR, the diagnosis can be made without imaging if 
typical clinical and laboratory features are present. 
PMR is characterised by an acute or subacute onset of bilateral shoulder and pelvic girdle pain and 
stiffness, more prominent after immobilisation (e.g., early morning), together with elevated 
inflammatory markers, in individuals aged 50 years or older(1). The task force agreed that, in most 
patients with suspected PMR presenting with typical clinical features, imaging is not required to 
confirm the diagnosis. In addition, it remains unclear whether routine baseline imaging in patients 



with a high clinical probability of PMR reduces the likelihood of subsequent diagnostic 
reclassification. 
One prospective(23) and two retrospective studies on [18F]FDG-PET/CT(24,25) explored whether 
adding imaging to clinical evaluation could improve diagnostic accuracy in patients with suspected 
PMR. In the prospective study from Nielsen et al.(23) (RoB: some concerns) data from the 
investigation cohort of treatment-naïve patients showed that clinical assessment alone already had 
high diagnostic performance (specificity 82% and sensitivity 94%). Adding [18F]FDG-PET/CT 
findings increased specificity (to 93%) but reduced sensitivity (to ~80%) when the final follow-up 
diagnosis was used as the reference standard. Similar findings were confirmed retrospectively by 
Wang et al.(24). Consistently, Lee et al.(26) reported that incorporating US (evidence of inflammation 
in ≥1 shoulder and ≥1 hip) in the 2012 EULAR/ACR criteria increased specificity from 74 to 95%, 
but markedly reduced sensitivity (from 89 to 45%) when using the final diagnosis at 12 months as 
the reference standard. Taken together, these findings indicate that the overall diagnostic benefit of 
performing imaging upfront in all patients with suspected PMR and typical clinical presentations is 
limited: while imaging may increase diagnostic specificity and help avoid overtreatment of patients 
without PMR, it may also reduce sensitivity and therefore miss some true cases at initial presentation. 
Although the vast majority of the studies included only patients with newly suspected PMR, and only 
two specifically evaluated relapsing patients(27,28), the task force agreed that the same principles 
should be applied in new cases as well as in those with a suspected relapse.  
 

Recommendation 2. In people with a low clinical probability of PMR (non-inflammatory clinical and 
laboratory features), the diagnosis can be excluded without imaging. 
In people presenting with non-inflammatory symptoms (e.g., mechanical shoulder or lumbar spine 
pain and normal inflammatory markers) or having clinical features suggestive of an alternative 
diagnosis (e.g. rheumatoid nodules or bone erosions), the likelihood of PMR is low. Considering the 
available evidence, imaging is usually unnecessary to rule out the diagnosis in this clinical scenario. 
Although some experts did not believe this assertion was necessary (particularly given the absence 
of specific studies)(18), it was retained for two reasons. First, in an era when referral practices for 
individuals with suspected PMR are not standardized, people with a low likelihood of PMR and a 
high suspicion of alternative non-inflammatory conditions (e.g., osteoarthritis, fibromyalgia) should 
not be referred for imaging solely to “rule out” PMR. This also applies to clear non-inflammatory 
cases in which GC have been erroneously initiated, as treatment can be safely discontinued after 
clinical reassessment alone. Second, the task force intended to emphasise the importance of the 
clinical pre-test probability for decision on and interpretation of diagnostic tests, and to clarify that 
imaging is pertinent only when diagnostic uncertainty exists (see recommendation 3). Unnecessary 
use of imaging may expose people to needless procedures and may lead to avoidable healthcare 
resource consumption and medical costs. 
 

Recommendation 3. In people with suspected, relapsing, or refractory PMR who present with atypical 
clinical or laboratory features, imaging may be used to support the diagnosis or evaluate for other 
conditions. 
The task force agreed that imaging plays a central role in more complex scenarios with an 
intermediate pre-test probability for PMR (e.g., when clinical features and laboratory findings are 
discordant or when alternative diagnoses are being considered). In such situations, imaging can help 
refine and expedite the diagnostic pathway, although its findings must always be interpreted within 
the clinical context. In other words, imaging may be useful not only to support a diagnosis of PMR 
in uncertain cases, but also to identify mimicking or overlapping conditions(3). For the diagnostic 



confirmation of overlapping conditions or mimickers, which lie beyond the scope of this work, 
clinicians should refer to relevant international recommendations(15,29–31).  
For the diagnosis of PMR, the more substantial body of evidence results from [18F]FDG-PET/CT 

studies(18,23–25,27,32–48). Diagnostic accuracy of this method, according to the meta-analysis of 

studies with “some concerns” RoB, demonstrated a pooled sensitivity of 89-93% and a specificity of 

88-93%. However, the diagnostic performance declined substantially when comparator groups of 

patients with other inflammatory (rather than a mix of inflammatory and non-inflammatory) 

musculoskeletal diseases were considered(33,34). The pooled specificity dropped to 47%, while the 

sensitivity remained high at 88%. This marked reduction in specificity is particularly relevant for 

clinical practice, as these comparators closely reflect the differential diagnoses that are commonly 

seen in routine care. Therefore, this limitation should be considered when using [18F]FDG-PET/CT 

in daily clinical practice as a means of confirming or ruling out PMR. Limited evidence is available 

on the accuracy of [18F]FDG-PET/CT in distinguishing PMR from secondary forms such as those 

linked to occult malignancy or chronic infections, which account for approximately 3-8% of PMR-

like presentations(49,50). The task force was nevertheless of the opinion that [18F]FDG-PET/CT may 

be particularly useful in patients with atypical presentations (e.g., fever/night sweats, diffuse myalgia 

and arthralgias, marked weight loss or limited response to GC therapy) in whom these alternative 

diagnoses are suspected(51). 
US consistently identified the characteristic extracapsular inflammatory pattern of PMR, particularly 

involving subacromial-subdeltoid bursitis and long-head biceps tenosynovitis, whereas hip synovitis 

or trochanteric bursitis were reported only in a subset of studies(26,28,52–56). The task force agreed 

that, while no single US elementary lesion provides sufficient diagnostic accuracy on its own, the 

strength of US lies in the integration of multiple sites(26,54,55), which substantially increases the 

diagnostic yield, its dynamic real-time integration with clinical findings, absence of radiation, wide 

availability, and low cost. Importantly, US may reveal findings consistent with alternative diagnoses, 

such as rotator cuff tears, erosive arthritis and enthesitis, as well as calcium pyrophosphate 

deposition(52,53).  
MRI provides high-resolution anatomical details and has contributed to characterising a distinctive 

extra-articular inflammatory pattern in PMR. Across the studies included in the SLR, MRI 

consistently demonstrated inflammation of periarticular soft tissues (particularly capsulitis, 

peritendinitis, peri-trochanteric bursitis, and bone marrow oedema) rather than primary joint 

synovitis, reinforcing the concept that PMR is primarily an inflammatory disease of periarticular 

structures(12,13,57,58). A prospective study with “some concerns” RoB(57) revealed that individual 

shoulder MRI findings had only moderate diagnostic accuracy (sensitivity 59-72% and specificity 

56-81%), whereas their combination markedly improved diagnostic performance (sensitivity 76% 

and specificity 85%). This mirrors observations from US studies, highlighting that combining 

different lesions provides substantially higher diagnostic utility than single abnormalities. Notably, 

these lesions were substantially less frequent in mimicking diseases, such as rheumatoid arthritis or 

degenerative shoulder disease, where capsulitis and peritendinitis were observed in ≤35% of cases.  
Overall, imaging may provide supportive information in selected cases with diagnostic uncertainty, 

when integrated with clinical and laboratory findings. No single imaging modality can be considered 

superior to another, and when one technique is inconclusive, different imaging modalities may offer 

complementary information and may be used in an integrated manner. 

 

Recommendation 4. The use of imaging should be individualised, considering clinical presentation, 
laboratory results, access and potential differential diagnoses. 



The task force agreed that the selection of the imaging modality in PMR should be guided by the 

individual clinical situation, such as the specific symptoms, the expected diagnostic gain, the 

competing diagnostic hypotheses, and all other patient-based considerations (e.g., claustrophobia, 

metallic implants/devices). From the SLR, it was concluded that no imaging modality demonstrated 

sufficient accuracy to serve as a universal first-line test, and no direct comparative studies between 

techniques are available(18). Across [18F]FDG-PET/CT, MRI and US, diagnostic performance 

depended on the clinical context and improved when multiple anatomical sites were assessed, 

supporting a complementary rather than hierarchical use of imaging modalities. The term “access” 
encompasses not only local availability but also centre expertise and organisational factors 

influencing timeliness and interpretation, noting that training and standardisation in PMR imaging 

remain relatively early compared with those in many other rheumatic diseases. 

 

Recommendation 5. In patients with PMR, vascular imaging to screen for large vessel vasculitis is 
not routinely recommended; imaging should be obtained if there is clinical suspicion of large vessel 
vasculitis. 
The task force agreed that vascular imaging should be performed in people with PMR whenever there 

is suspicion of overlap with GCA. Importantly, suspicion should not rely solely on classical cranial 

or systemic symptoms, rather it should be actively sought through careful clinical assessment, 

including a thorough physical examination with evaluation of peripheral pulses, vascular bruits and 

bilateral blood pressure measurement. In case vascular imaging is conducted, it should follow the 

respective EULAR recommendations(15).  
A major area of discussion concerned whether vascular imaging should be used routinely to screen 

for subclinical vasculitis in all people with PMR. Subclinical vasculitis, defined as imaging evidence 

of cranial or extra-cranial vessel inflammation in the absence of typical clinical signs or symptoms of 

GCA, has been reported in approximately 10-30% of people with PMR(7,8). In the absence of reliable 

clinical predictors, routine vascular imaging has been proposed by some task force members as a 

strategy to detect these cases. However, after thorough discussion, it was decided against 

recommending routine screening, as the clinical and prognostic significance of subclinical vascular 

inflammation remains at the moment uncertain, and no “low” RoB studies have demonstrated a 

benefit of systematic screening over a clinically driven approach. This gap was therefore identified 

as a priority for future research.  

A prospective multicentre US study(59), rated as having “some concerns” RoB, revealed a higher 

relapse rate in people with subclinical GCA compared to those with negative vascular US (62 vs 

16%), despite higher baseline GC doses in the former group. In contrast, four [18F]FDG-PET/CT 

studies(9,37,60,61) (rated from “some concerns” to “high” RoB) suggested that baseline low-grade 

vascular [18F]FDG uptake, although often influencing initial treatment decisions, did not reliably 

predict disease course, including relapse risk or long-term outcomes. Only well-designed prospective 

studies comparing routine screening with vascular imaging against an approach where imaging is 

requested in case of clinical suspicion for GCA will clarify whether the former provides a true clinical 

benefit over the latter. 

 

Recommendation 6. If imaging is performed, it should ideally be undertaken before the initiation of 
glucocorticoid therapy in new patients, and before dose escalation in cases of relapse.  
The task force agreed that imaging should ideally be performed before initiation of GC therapy (or 

GC escalation in relapsing patients), as GC exposure can rapidly reduce the sensitivity of imaging 

modalities and compromise diagnostic accuracy in a dose- and time-dependent manner(27,33,39,45–
47,62,63). Evidence from the SLR(18) consistently indicated that [18F]FDG-PET/CT is particularly 

affected by GC treatment, with a marked and early decline in diagnostic performance after treatment. 

[18F]FDG-PET/CT sensitivity decreased from 86% at baseline to 36% after 8 weeks of GC 

exposure(33), with partial recovery after GC tapering or discontinuation(27,33). 



MRI findings appeared less susceptible to GCs than [18F]FDG-PET/CT results(63), but reductions in 

sensitivity were still reported, particularly concerning the detection of vascular inflammation. No data 

assessing the impact of GC exposure on the diagnostic performance of US were found(18). 
At the same time, the group acknowledged important real-world constraints, including delayed 

referral pathways, variability in primary care management, and the need to initiate treatment promptly 

in symptomatic patients. In individuals already receiving GC therapy, a dose reduction or temporary 

discontinuation before imaging, even if theoretically desirable, may not be feasible, as it can lead to 

recrudescence of symptoms or, in cases of concomitant GCA, to ischaemic complications. 

 

 

Recommendation 7. Routine imaging is not recommended for monitoring disease activity in patients 
with PMR. 
The task force agreed that imaging should not be used routinely to monitor disease activity in people 

with PMR, and that clinical assessment and laboratory parameters should remain the primary 

monitoring tools. There is no evidence that imaging improves the diagnostic assessment of relapse or 

reliably informs treatment decisions, such as GC tapering or the use of GC-sparing agents. Moreover, 

only a limited number of heterogeneous studies have investigated the responsiveness, sensitivity to 

change, or association of imaging findings with clinical and laboratory parameters during follow-up, 

with largely inconsistent and inconclusive results(33,64–68). Overall, US and [18F]FDG-PET/CT 

studies demonstrated a rapid reduction of inflammatory lesions under GC treatment, revealing good 

sensitivity to change that was comparable to, or even better than that of inflammatory 

markers(33,67,68).  
Under tocilizumab treatment, where conventional inflammatory markers are unreliable and imaging 

would theoretically be expected to provide additional information (particularly in the case of a 

suspected relapse), available data do not support a meaningful role for imaging, as both US and 

[18F]FDG-PET/CT frequently showed persistent inflammatory abnormalities or low-grade uptake, 

respectively, despite stable clinical remission. Besides, there was no consistent correlation of imaging 

with clinical disease activity(65,66). 
The task force further agreed that imaging, either at baseline or during follow-up, is currently not 

indicated for outcome prediction in PMR, given the preliminary and conflicting evidence available 

in the literature(18,33,37,57,60,67,69–73).  
 

Research agenda 

The SLR(18) informing these recommendations identified key gaps in the literature, which, together 

with task force discussions, informed the proposed research agenda (Box 2). 

 

Discussion 

These are the first international recommendations specifically addressing the use of imaging in PMR. 

A central message emerging from this work is that PMR (new-onset and relapsing) remains primarily 

a clinical diagnosis, with imaging used in selected cases according to the expected incremental 

diagnostic gain. Accordingly, these recommendations define three distinct clinical scenarios: high, 

intermediate, and low pre-test clinical probability (contrasting with the two-level approach used in 

large vessel vasculitis)(15). Although no standardised tool exists to assess such categories, this 

probability-driven framework is particularly relevant given that polymyalgic symptoms may reflect 



a wide range of mimicking or overlapping conditions(3) and the development and validation of a 

model for pre-test probability stratification represents a priority item of the research agenda. 

The task force believes that imaging has its highest utility in patients with an intermediate pre-test 

probability, including those with atypical presentations, discordant laboratory findings, relapsing or 

refractory disease. The slightly lower level of agreement observed for Recommendations 2 and 3 

likely reflects the challenges inherent to defining the role of imaging across different pre-test 

probability scenarios, particularly in a field where evidence remains limited and clinical practice is 

highly variable. 

Vascular imaging represents a highly debated aspect of PMR assessment. The task force agreed that 

vascular imaging should be performed promptly whenever there is clinical suspicion of GCA, even 

at a low threshold. However, current evidence does not support routine screening for subclinical 

vasculitis in all patients with PMR.  

Regarding disease monitoring, the available evidence(18) does not support routine imaging to assess 

disease activity or to predict outcomes in PMR. Persistent imaging abnormalities are frequently 

observed despite clinical remission and have not been shown to reliably predict outcomes. It remains 

unclear whether these findings reflect ongoing inflammation or other processes such as tissue 

remodelling, a limitation also recognised in other diseases including GCA(74,75), but the clinical 

relevance of these findings is still unclear. Histological studies, targeted molecular imaging of 

immune cells and long-term clinical follow-up studies are needed to clarify these issues.  

Similar to the first EULAR imaging recommendations for LVV(15), these PMR recommendations 

were developed in the context of a limited, heterogeneous and overall low-quality evidence base. 

While imaging has provided important pathophysiological insights, the available data were less robust 

than initially anticipated, precluding more specific or prescriptive guidance and necessitating a 

cautious, principle-based approach. As observed in LVV, where subsequent evidence enabled more 

refined recommendations in later updates, the proposed research agenda aims to stimulate high-

quality studies that will allow future revisions that are based on more solid evidence. 

Although the task force included members from four continents, European and North American 

representatives accounted for the majority of participants (n=25 out of 30), which may limit the 

generalisability of these recommendations to other healthcare systems. This geographical distribution 
of task force members largely reflects the current concentration of expertise in the field, where most 
research output and recognised experts are based in Europe and North America. Another 

consideration is the fact that most evidence on imaging in PMR has been generated in specialist 

settings, while a substantial proportion of patients are managed in primary care. Future studies should 

therefore include more diverse healthcare environments, particularly primary care settings, as well as 

different referral pathways to improve external validity. Another important limitation is the lack of 

direct head-to-head comparisons between imaging modalities. Consequently, no imaging technique 

could be recommended as a universal first-line test, and modality selection remains dependent on the 

clinical context, local expertise, and availability. In addition, the proposed framework is based on 

clinical pre-test probability, yet no validated tool currently exists to formally categorise patients into 

low-, intermediate-, or high-probability groups. This highlights an important area for future research. 

Overall, these recommendations represent an important first step toward defining the role of imaging 

in PMR. Until more robust evidence becomes available, they provide a structured, evidence-informed 

framework to support context-driven and judicious use of imaging in daily clinical practice. 

 



Table 1. International recommendations for the use of imaging in polymyalgia rheumatica. 
 

 

Overarching principles 
 

 LoE LoA (0-10) % with 
LoA≥8 

A. History, clinical examination, and laboratory testing form the 
basis for the diagnosis of polymyalgia rheumatica (PMR), 
considering also potential mimicking and overlapping 
conditions. 
 

n.a. 9.6 (0.9) 93.1 

B. If imaging is performed, it complements but does not replace 
clinical and laboratory evaluation. 

 

n.a. 9.4 (1.2) 89.6 

C. If imaging is conducted, it should be performed using 
appropriate equipment, standardized operational procedures and 
settings, and interpreted by a trained specialist in PMR. 
Suggested technical and operational parameters are provided in 
Box 1. 

n.a. 9.7 (0.7) 96.5 

 

Recommendations 
 

1. In people with suspected PMR, the diagnosis can be made 
without imaging if typical clinical and laboratory features are 
present. 

 

3 9.3 (1.4) 89.6 

2. In people with a low clinical probability of PMR (non-
inflammatory clinical and laboratory features), the diagnosis can 
be excluded without imaging. 

3 9.1 (1.8) 86.2 

3. In people with suspected, relapsing, or refractory PMR, who 
present with atypical clinical or laboratory features, imaging may 
be used to support the diagnosis or evaluate for other conditions. 

4 9.3 (1.2) 86.2 

4. The use of imaging should be individualised, considering clinical 
presentation, laboratory results, access and potential differential 
diagnoses. 

5 9.4 (1.1) 96.5 

5. In patients with PMR, vascular imaging to screen for large vessel 
vasculitis is not routinely recommended; imaging should be 
obtained if there is clinical suspicion of large vessel vasculitis. 

3 9.6 (0.8) 96.7 

6. If imaging is performed, it should ideally be undertaken before 
the initiation of glucocorticoid therapy in new patients, and 
before dose escalation in cases of relapse. 

2 9.8 (0.6) 100 

7. Routine imaging is not recommended for monitoring disease 
activity in patients with PMR. 3 9.8 (0.8) 96.5 

 

Numbers in the columns “level of agreement” (LoA) indicate the mean and standard deviation (SD, in parenthesis) of the LoA 
(assessed on a scale from 0=no agreement to 10=full agreement), and the proportion of task force members with a score of at 
least 8/10. The level of evidence (LoE) was assessed according to the Oxford Centre for Evidence-Based Medicine 2011(19). 

 



Box 1. Suggestions for technical and operational parameters on imaging modalities in PMR. All imaging modalities should be performed as early as possible, ideally before or shortly after 
initiation of glucocorticoid therapy. 
 

Musculoskeletal ultrasound  ⇒ High-quality, modern ultrasound equipment with appropriate frequency linear transducers is 
recommended (e.g. 7.5-14MHz for deep and >12MHz for more superficial structures), with 
optimized grey scale settings. ⇒ Linear probes with high frequencies should be used for superficial periarticular structures of the 
shoulder and pelvic girdle; lower frequencies may be required for deeper structures. ⇒ Key anatomical sites to be assessed bilaterally include subacromial-subdeltoid bursae, long-head 
biceps tendon, glenohumeral joint, trochanteric bursae and peri-tendinous/peri-articular soft tissues 
of hips. ⇒ Grey-scale and, if possible, Colour or Power Doppler imaging should be performed at each site, 
with Doppler settings optimised to detect low-velocity flow. ⇒ Gain and pulse repetition frequency should be adjusted to avoid under- or overestimation of 
Doppler signal. 
Magnetic resonance imaging (MRI) ⇒ MRI examinations should preferably be performed on 1.5 T or 3.0 T scanners using dedicated 
surface coils. ⇒ Bilateral imaging of shoulders and/or pelvic girdle is recommended using a large field of view. ⇒ Sequences should include T1-weighted and fluid-sensitive fat-suppressed sequences (e.g., 
STIR or SPAIR) in at least two orthogonal planes. ⇒ Gadolinium-enhanced T1-weighted fat-suppressed sequences are recommended to improve 
detection of inflammatory changes. ⇒ MRI should assess periarticular and extra-articular inflammatory changes, including bursitis, 
tenosynovitis, peritendinous and pericapsular inflammation, and joint synovitis.  
18F-fluorodeoxyglucose positron emission tomography ([18F]FDG-PET/CT)* ⇒ Patients should be positioned supine, with arms down. ⇒ Imaging should extend from the skull base to at least mid-thigh, preferably to below the knee. ⇒ Blood glucose levels should preferably be <7 mmol/L (126 mg/dL); values <10 mmol/L (180 
mg/dL) are acceptable. ⇒ The interval between [18F]FDG injection and image acquisition should be ≥60 min, preferably 
90-120 min. ⇒ Visual qualitative assessment is recommended; if uptake is equivocal, comparison with liver 
uptake may be used (visual grading 0–3, with 2=liver uptake). Further scan interpretation can be 
guided by the Leuven Score(32) or the Leuven/Groningen(34) score.  ⇒ [18F]FDG-PET/CT is usually combined with low-dose CT; it may also be combined with MRI 
where available (for both musculoskeletal and vascular sites). 
Vascular imaging ⇒ If vascular imaging is indicated, technical and operational parameters should follow the 
current EULAR recommendations for imaging in large vessel vasculitis(15). 

 

CT, computed tomography; EULAR, European Alliance of Associations for Rheumatology; [18F]FDG-PET/CT, 18F-
fluorodeoxyglucose positron emission tomography/computed tomography; MRI, magnetic resonance imaging; MSK US, 
musculoskeletal ultrasound; STIR, short tau inversion recovery; SPAIR, spectral attenuated inversion recovery; T, tesla. 
*, full procedural recommendations are reported elsewhere(15,76). 
 

 



Box 2. Research agenda 

 

1. Diagnosis and differential diagnosis 

• Development and validation of a prediction model for pre-test clinical probability 
stratification in suspected PMR and PMR relapse, to operationalise the three-tier framework 
(low, intermediate, high) proposed in these recommendations and guide the targeted use of 
imaging in clinical practice. 

• Prospective, adequately powered studies to determine the diagnostic accuracy and yield of 
individual imaging findings and composite imaging patterns across ultrasound, MRI, and 
[18F]FDG-PET (performed as PET/CT or PET/MRI) in real-world populations with 
suspected PMR, using appropriate comparators, robust reference standards, and predefined 
follow-up. 

• To clarify the ability of imaging to differentiate PMR from key mimicking and overlapping 
conditions, including late-onset rheumatoid arthritis, spondyloarthritis, crystal-associated 
disease, degenerative disorders, malignancies, drug-induced myopathies and infection. 

• Direct comparisons of imaging modalities, assessing incremental diagnostic value over 
clinical and laboratory assessment alone, across different pre-test probability scenarios. 

2. Imaging in relapse and refractory disease 

• Prospective cohorts enrolling patients with suspected relapsing or refractory PMR to 
evaluate the diagnostic accuracy of US, MRI and [18F]FDG-PET (performed as PET/CT or 
PET/MRI) after treatment initiation. 

3. Timing of imaging and treatment effects 

• Prospective studies to better define the impact of glucocorticoid dose and timing on the 
sensitivity of different imaging modalities. 

• Comparative studies evaluating the relative performance of ultrasound, MRI and 
[18F]FDG-PET (performed as PET/CT or PET/MRI) at different time points following 
treatment initiation, to identify the most appropriate imaging modality according to 
treatment duration. 

• Determination of the optimal glucocorticoid tapering or washout period to restore imaging 
sensitivity across different modalities. 

• To identify the optimal time window for imaging after immunosuppressive treatment 
initiation/tapering/discontinuation. 

4. Prognostic value, monitoring and imaging-guided management 
• Longitudinal studies assessing whether baseline imaging findings predict outcomes (e.g., 

relapse risk, glucocorticoid dependence). 
• Studies clarifying the clinical significance of persistent imaging abnormalities in patients 

in clinical remission; and correlating these abnormalities with immunological responses in 
the affected tissues. 

• Determine whether defining “imaging remission” is clinically meaningful in PMR, by 
assessing the relationship between changes in imaging findings (e.g., [18F]FDG-PET 
uptake, US bursitis or Doppler signal) and patient-relevant outcomes, including relapse risk, 
glucocorticoid requirements and long-term disease control, before developing standardized 
imaging-based response or remission criteria. 

• Randomized, pragmatic or comparative studies evaluating imaging-guided versus clinically 
guided management strategies in PMR, including effects on treatment trajectories, 
outcomes and cumulative glucocorticoid exposure. 

5. Vascular imaging and PMR-GCA spectrum 



• Comparative studies evaluating the diagnostic performance of vascular US, [18F]FDG-PET 
(performed as PET/CT or PET/MRI), CT angiography and MRI for the detection of large-
vessel involvement in PMR. 

• Prospective studies assessing the prognostic relevance of subclinical or incidentally 
detected large-vessel inflammation by imaging in PMR, including associations with adverse 
outcomes such as cardiovascular events or aortic dilatation. 

• To investigate whether patients with PMR and subclinical GCA should be treated as PMR 
or as GCA with respective treatment regimens.  

6. Technical standardisation and methodological aspects 

• Development (US, MRI) and validation (US, MRI, [18F]FDG-PET) of PMR-specific 
imaging scoring systems, and definition of which scores should be used in clinical trials. 

• Investigation of alternative PET tracers beyond [18F]FDG for disease activity or relapse 
assessment. 

• International consensus on image acquisition protocols across imaging modalities. 
• Studies assessing inter- and intra-reader reliability, learning curves and impact of structured 

training for the different imaging modalities 

• Exploration of automated and artificial intelligence (AI)-assisted image analysis methods 
to support standardisation, improve reproducibility, and reduce reader dependency across 
imaging modalities to improve the accuracy of the test for diagnosis and monitoring. 

7. Patient-centred and health system outcomes 

• Research should assess patient-reported outcomes, cost-effectiveness, accessibility and 
healthcare utilisation associated with different imaging strategies. 

• To further explore the role of imaging within multidisciplinary care pathways and fast-track 
models. 

[18F]FDG-PET, 18F-fluorodeoxyglucose positron emission tomography; CT, computed tomography; GC, 
glucocorticoids; MRI, magnetic resonance imaging; PMR, polymyalgia rheumatica; US, ultrasound; GCA, giant cell 
arteritis. 

 



Figure 1. Conceptual framework for the use of imaging in the diagnostic work-up of suspected 
new-onset or relapsing PMR according to pre-test clinical probability.  
In patients with a low clinical probability (orange box), imaging is not required to rule out PMR. In 
patients with an intermediate clinical probability (yellow box), imaging may be useful to support 
the diagnosis and/or evaluate alternative or overlapping conditions, with no universal first-line 
modality. In patients with a high clinical probability (green box), imaging is not required to confirm 
the diagnosis. This framework does not discourage the use of imaging when clinically indicated to 
investigate potential differential diagnoses.  
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