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Abstract
Objectives: To evaluate the performance and technical parameters of whole body (WB)-MRI for staging and follow-up of primary musculoskele
tal tumours.
Methods: A systematic review was done in PubMed and Embase through July 2025. Eligible studies reported WB-MRI for staging or follow-up 
of bone/soft tissue sarcomas. Extracted data were study design, patient characteristics, MRI protocols, scan duration, and diagnostic 
performance. Methodological quality was assessed with QualSyst.
Results: A total of 10 studies, published between 2016 and 2024, were included from 432 records. Most were retrospective (90%), with study 
populations ranging from 9 to 319 patients (total n¼ 790, age range 2-80 years). Half of the studies focused on myxoid liposarcoma, while others 
addressed osteosarcoma, Ewing sarcoma, and chondrosarcoma. WB-MRI protocols employed 1.5T and/or 3T scanners. Non-contrast protocols 
(8/10 studies) mostly included T1 and STIR sequences. Exam durations ranged from 30 to 78 minutes, with outliers up to 250 minutes. 
Reference standards included CT, PET-CT, and bone scintigraphy. Diagnostic accuracy was investigated in only 2 studies, reporting 100% 
sensitivity, 96.3% specificity, and 97.3% accuracy for extrapulmonary metastases, 83%-88% sensitivity and 94%-95% specificity for bone 
metastases. The studies demonstrated high methodological rigour, with scores ranging from 16 to 19 out of 20.
Conclusions: WB-MRI is a feasible and promising modality for staging and follow-up of primary musculoskeletal tumours. Evidence is still 
limited, based on heterogeneous and mostly retrospective studies. Larger, prospective, and standardized studies are needed to validate its 
accuracy, optimize imaging protocols and clarify its role in sarcoma imaging.
Advances in knowledge: WB-MRI has been tested scarcely as a comprehensive, non-ionizing alternative for whole-body staging in selected 
patients with primary musculoskeletal tumours, mostly using unenhanced T1 and STIR sequences, with limited use of contrast media. Current 
evidence is insufficient to recommend routine use of WB-MRI, standardized protocols and prospective validation are needed.
Keywords: whole body staging; magnetic resonance imaging; bone tumour; soft tissue tumour; sarcoma; systematic review. 

Introduction
Imaging for staging and follow-up of malignant tumours rep
resents a critical component of patient management, enabling 
accurate determination of the initial disease burden, guiding 
therapeutic decision-making, evaluating treatment response, 
and providing prognostic insights. A variety of whole-body 
imaging modalities are routinely employed in both the diag
nostic work-up and longitudinal monitoring of oncologic 
patients. These include established techniques such as com
puted tomography (CT), positron emission tomography-CT 
(PET-CT), bone scintigraphy, and other nuclear medicine 
procedures, as well as non-ionizing approaches such as 
whole-body magnetic resonance imaging (WB-MRI).1-3

WB-MRI has gained increasing clinical relevance in the 
evaluation of several malignancies, most notably prostate 
cancer, lymphoma, and multiple myeloma, but also mela
noma, breast, ovarian, colorectal, and lung carcinomas.1,4-7

Furthermore, it has been applied in the screening and surveil
lance of paediatric patients with cancer-predisposing syn
dromes.8,9 Its adoption is largely driven by the capacity to 
provide comprehensive, repeatable assessments while avoid
ing the risks associated with ionizing radiation exposure—an 
especially important consideration in younger patients.1

Despite MRI being firmly established as the reference stan
dard for assessing the loco-regional extent of primary muscu
loskeletal tumours—often complementing X-ray and CT due 
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to its superior soft tissue contrast and high sensitivity in 
detecting bone marrow involvement—its role in extra- 
regional staging remains limited. To date, relatively few 
studies have systematically evaluated the clinical utility and 
technical aspects of WB-MRI in this specific context.1,10,11

The present systematic review aims to critically examine 
the performance and technical parameters of WB-MRI in the 
initial staging and follow-up of primary musculoskeletal 
tumours.

We will focus on the characteristics of different pulse 
sequences, the role of contrast administration, and strategies 
for optimizing examination duration, with the goal of provid
ing a comprehensive overview to support clinical practice.

Methods
Study design
This systematic review was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA).12 The protocol for this systematic re
view has been registered in the International Prospective 
Register of Systematic Reviews (PROSPERO) database (regis
tration unique identifying number: CRD420251139293).

Literature search strategy
A systematic search was conducted in PubMed/MEDLINE 
and Embase from inception to July 2025. The search com
bined controlled vocabulary (MeSH/Emtree) and free-text 
terms related to whole-body MRI and musculoskeletal 
tumours. No language or publication date restrictions were 
applied. The initial screening of studies was conducted by 1 
reviewer (S.G.), a 4th year radiology resident with 2 years of 
experience in conducting systematic reviews, based on titles 
and abstracts, followed by a full-text review of potentially eli
gible articles. All titles and abstracts were independently 
screened by 2 reviewers (S.G. and G.G.), and full texts of po
tentially eligible studies were assessed in duplicate. In cases of 
disagreement, the original article files were re-examined in 
detail to verify the information and reach a shared decision. 
When uncertainties persisted, the issue was discussed during 
a consensus meeting that also involved the senior author to 
ensure methodological consistency and final agreement. In 
addition, the reference lists of all included studies and rele
vant review articles were manually examined to identify fur
ther eligible publications. The search process was performed 
by a reviewer with 2 years of experience in conducting sys
tematic reviews and was supervised and validated by a senior 
researcher with ten years of expertise in the field. The detailed 
search strings used for PubMed/MEDLINE and Embase are 
reported as Supplementary Material.

To ensure comprehensive coverage, we designed a struc
tured search strategy combining controlled vocabulary 
(MeSH/Emtree terms) and free-text keywords for both popu
lation (primary musculoskeletal tumours, including bone and 
soft tissue sarcomas) and intervention (whole-body MRI). 
The strategy was adapted for each database according to its 
indexing system and syntax requirements.

Inclusion and exclusion criteria
The following inclusion criteria were used to select the stud
ies: (1) research involving human participants; (2) studies 
evaluating the use of whole-body MRI for initial staging or 
follow-up of primary musculoskeletal tumours (bone and 

soft-tissue), irrespective of whether diagnostic accuracy met
rics were reported, provided that imaging protocols and ref
erence standards were described. Exclusion criteria were as 
follows: (1) case reports, case series, narrative reviews, clini
cal guidelines, expert consensus statements, editorials, letters 
to the editor, comments, and conference abstracts; (2) studies 
lacking sufficient data, particularly those without informa
tion on the number of patients, acquisition protocol, mag
netic field strength, and included histotypes.

Data extraction and analysis
Data extraction was carried out by 2 independent reviewers 
(S.G. and G.G.) using a standardized data collection form in 
Microsoft Excel. The following information was extracted: 
first author, year of publication, study design (prospective or 
retrospective), total sample size, demographic characteristics 
(mean or median age), tumour type, MRI unit field strength, 
total MRI duration, use of contrast agent, MRI sequences, 
follow-up duration, reference standard, sensitivity, specific
ity, and accuracy.

A descriptive statistical analysis was conducted to summa
rize the characteristics of the studies included. Extracted data 
were reported in tables form. Frequencies and percentages 
were used to describe categorical variables, while ranges were 
reported for continuous variables.

Quality assessment
The methodological quality of the included studies was inde
pendently assessed by 2 reviewers (C.C. and D.A.) using the 
QualSyst Tool for the Quality Assessment of Primary 
Research Studies.13 This tool comprises 10 items evaluating 
various aspects of study quality, with each item scored as 0 
(not described), 1 (inadequately described), or 2 (adequately 
described). Discrepancies between reviewers were resolved 
through consensus discussion.

Results
Study selection and characteristics
A total of 414 records were identified through the search 
strategy and 18 from the reference lists of eligible articles. 
After title and abstract screening, 304 records were excluded.

Of the 110 records assessed in full text, 8 met the inclusion 
criteria and were included in the systematic review. An addi
tional 2 studies identified from reference lists were also in
cluded, resulting in a final total of 10. Figure 1 summarizes 
the study selection process.

The included articles were published between 201616 and 
2024.14 Nine studies (90%) had a retrospective design, while 
only 1 study (10%) was prospective.15 The corresponding 
authors were based in the UK11,16 and France17,18 in 2 stud
ies each, while others were from the Netherlands,14

Denmark,19 Turkey,3 India,15 Canada,10 and the USA.20 One 
study was written in French and partially translated into 
English.18 Study populations ranged from 920 to 319 
patients,14 with a total of 790 patients and a median sample 
size of 40.5. Patients’ ages ranged from 2 years11 to 
80 years.18 In 1 study, mean age was not reported.20 One 
study did not report participants’ mean age or gender distri
bution, and the supplementary material was not available. 
The gender distribution across the 10 included studies ranged 
widely. Most studies reported both female and male 
participants, with values ranging from F¼10/M¼ 1218 to 
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F¼179/M¼140.14 Half of the studies (5/10) focused on 
myxoid liposarcoma.10,16-18,20 Two studies focused on osteo
sarcoma,3,15 Ewing sarcoma,11,15 and chondrosarcoma.14,19

WB-MRI study protocol, acquisition parameters, 
and reference standard
All included studies used high-field MRI scanners: 5/10 
(50%) employed 1.5T machines,14-17,19 4/10 (40%) used 
both 1.5T and 3T scanners,3,10,11,20 and 1/10 used 
only 3T.18

A combination of MRI sequences was applied in 
all protocols:

1) In 8/10 studies without contrast administration, the 
most common sequences were T1 and STIR,10,11,16,19

followed by T1, T2 and STIR3,14,17 and STIR with 
diffusion-weighted imaging (DWI).15 Reported scan 
times ranged from 30 minutes11 to 78 minutes,3 with a 
median of 54 minutes. In the STIR/DWI protocol the 
exam duration time was not reported. 

2) In 2/10 studies with contrast administration, more com
plex protocols were applied. 

A study18 used STIR, T1 SE, T2 DIXON, and 3D T1 
DIXON pre- and post-contrast sequences (Prohance 0.2 mL/ 
kg) with a total exam duration time of 50 minutes. A study20

included T1, STIR, and FS T1 pre- and post-contrast sequen
ces for initial staging with an exam time of 250 minutes, 
which was not well tolerated by patients and thus divided 
into 2-4 sessions. For follow-up, the same study used a STIR- 
only protocol (41 minutes). The name of the contrast agent 
was not reported.

Reference standards were not uniformly applied across 
studies; however, most included CT, PET-CT, and bone 
scintigraphy.3,10,11,15,16,18,20 Reported follow-up periods, 
when available, ranged widely from 6 months3 to 6 years.20

Diagnostic performance data were available in only 
2 studies:

1) For extrapulmonary metastases from osteosarcoma, 
Karaarslan et al3 reported a sensitivity of 100% (95% 
CI: 69.15%-100%), a specificity of 96.3% (95% CI: 
81.03%-99.91%), and an accuracy of 97.30% (95% 
CI: 85.84%-99.91%); 

2) For bone metastases, Aryal et al16 reported a sensitivity 
of 83% (95% CI: 36%-100%) in osteosarcoma and 
88% (95% CI: 47%-100%) in Ewing sarcoma, with a 
specificity of 94% (95% CI: 73%-100%) and 95% 
(95% CI: 77%-100%), respectively. 

Table 1 summarizes the characteristics of the included 
studies.

Quality assessment of included studies
The studies demonstrated high methodological rigour, with 
scores ranging from 16 to 19 out of 20. Studies by Kalus and 
Saifuddin,11 Aryal et al16 and Gouin et al17 obtained near- 
perfect scores, reflecting a high level of compliance with sci
entific standards. Nonetheless, a few studies—such as those 
by Jurik et al,19 Dewaguet et al,18 and Karaarslan et al3— 
received lower ratings because their reporting on data 
collection procedures and sampling approaches was less 
comprehensive. Table 2 reports full data of quality 
assessment.

Figure 1. Flowchart depicting the study selection process, according to PRISMA.12
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Discussion
This systematic review evaluated the technical parameters 
and diagnostic performance of WB-MRI for the initial stag
ing and follow-up of primary musculoskeletal tumours, with 
a particular emphasis on imaging protocols. According to our 
study, the available evidence concerning the application 
of WB-MRI for primary musculoskeletal malignancies 
remains limited compared to its well-established use in hae
matologic malignancies, prostate cancer, and paediatric 
oncology.1,7,8,21

Most included studies were retrospective, with only 1 pro
spective investigation, highlighting the generally low level of 
evidence in this field. Study populations were heterogeneous 
with respect to both tumour histology and patient age, rang
ing from paediatric to elderly cohorts. Myxoid liposarcoma 
was the most frequently investigated entity, reflecting the po
tential role of WB-MRI in whole-body staging of these 
tumours.10,16-18,20 Conversely, osteosarcoma, Ewing sar
coma, and chondrosarcoma were less commonly addressed, 
underscoring the need for more dedicated prospective studies 
across different tumour subtypes. All studies employed high- 
field MRI scanners, most commonly at 1.5T, with some 
including 3T acquisitions. This reflects current clinical land
scape, where 1.5T scanners remain the most widely available. 
Furthermore, some radiologists may prefer to use 1.5T over 
3T scanners to minimize potential artefacts encountered in 
whole-body imaging, particularly those related to respiration, 
air-tissue interfaces, and motion of the heart, vessels, 
and bowel.22

Most protocols largely relied on unenhanced sequences, es
pecially T1-weighted and STIR imaging. The central role of 
STIR is unsurprising given its robust sensitivity for detecting 
marrow and soft tissue abnormalities, making it indispens
able in WB-MRI protocols.3,10,11,16,19 The use of DWI, 
reported in only 1 study,15 may provide added value in onco
logic applications by detecting marrow infiltration and distin
guishing viable tumour tissue from post-treatment changes. 
However, its limited use in primary musculoskeletal tumours 
likely may reflect concerns about long acquisition times, sus
ceptibility artefacts, and the need for further validation. 
Moreover, ADC values substantially overlap between benign 

and malignant bone tumours as well as among myxoid and 
fatty soft tissue tumours.23,24

Only 2 of the included studies employed contrast-enhanced 
protocols.18,20 In both, contrast administration prolonged 
examination times considerably, with 1 protocol reaching an 
impractical 250 minutes.20 Such long scan times clearly limit 
clinical feasibility, particularly in paediatric patients. Long 
acquisition times may lead to motion artefacts, reduced com
pliance, and limited clinical uptake. Although acceleration 
techniques offer promise for shortening scan duration, cur
rent evidence does not support the routine use of contrast in 
WB-MRI for musculoskeletal tumours. Given patient toler
ance, costs and the small but potential risks associated with 
gadolinium administration, our findings suggest that non- 
contrast protocols appear preferable in most clinical settings.

Diagnostic accuracy data were sparse, with only 2 studies 
reporting quantitative diagnostic performance metrics.3,15

Both demonstrated encouraging sensitivity and specificity for 
detecting bone and extrapulmonary metastases, comparable 
to established reference standards such as CT and PET-CT. 
Karaarslan et al3 reported excellent sensitivity (100%) and 
specificity (96.3%) for extrapulmonary metastases in osteo
sarcoma, while Aryal et al15 showed high accuracy for bone 
metastases in both osteosarcoma and Ewing sarcoma. These 
findings support the potential of WB-MRI as a reliable mo
dality for comprehensive staging. However, the paucity of di
agnostic accuracy studies remains a major limitation. Most 
available data are descriptive and lack systematic validation 
against histopathology or standardized reference imaging.

One of the main concerns regarding the use of WB-MRI 
for cancer staging is the detection of lung metastases, with 
scarce evidence supporting the use of this imaging modality. 
WB-MRI has shown 80% sensitivity, 97.73% specificity, and 
95.92% accuracy for detecting lung metastases from breast 
cancer.25 Unfortunately, pulmonary metastases represent the 
most frequent site of distant spread in sarcoma and identifica
tion and management of lung metastases can influence short- 
term survival in both bone and soft tissue sarcoma.26

Further, the diagnostic performance of this exam in detecting 
metastases would potentially require longer scan times with 
dedicated loco-regional protocols in addition to the whole- 
body study, making the examination less suitable. Currently, 

Table 2. Quality assessment of the selected studies using the QualSyst Tool for the Quality Assessment of Primary Research Studies.13

Criteria Question/ 
objective  
sufficiently  
described?

Study  
design  
evident  
and  
appropriate?

Context  
for the  
study  
clear?

Connection  
to a theoret
ical  
framework/ 
wider body  
of 
knowledge?

Sampling  
strategy  
described,  
relevant,  
and  
justified?

Data  
collection  
methods  
clearly  
described  
and  
systematic?

Data  
analysis  
clearly  
described  
and  
systematic?

Use of  
verification  
procedure 
(s)  
to establish  
credibility?

Conclusions  
supported  
by the  
results?

Reflexivity  
of the  
account?

Total

Van der Woude  
et al (2024)

2 2 2 2 1 2 1 1 2 1 17

Jurik et al (2020) 2 2 2 1 2 2 2 1 2 1 16
Kalus and  

Saifuddin (2019)
2 2 2 1 2 2 2 1 2 2 19

Dewaguet et al (2023) 2 2 2 2 2 2 2 1 2 1 16
Stevenson et al (2016) 2 2 2 1 2 2 2 1 2 1 18
Karaarslan et al (2023)2 2 2 1 2 2 2 1 2 1 16
Aryal et al (2021) 2 2 2 2 2 2 2 2 2 2 19
Gorelik et al (2018) 2 2 2 2 2 2 2 1 2 2 18
Chien et al (2019) 2 2 2 2 1 1 2 2 2 2 17
Gouin et al (2019) 2 2 2 2 2 2 2 2 2 2 19
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CT remains the optimal imaging modality and surveillance 
schedule for pulmonary monitoring,27 with some investiga
tions having suggested improved survival outcomes with 
CT-based follow-up,28 while a randomized controlled trial 
demonstrated no survival advantage compared with radio
graphic surveillance,29 but with increased cost and radiation 
exposure.30,31 Current international guidelines remain incon
sistent regarding both imaging modality and follow-up inter
vals. For example, the National Comprehensive Cancer 
Network favours CT surveillance in bone32 and soft tissue 
sarcoma,33 while acknowledging that outcome benefits have 
not been demonstrated. In contrast, the European Society for 
Medical Oncology and the Musculoskeletal Tumor Society 
endorse broader ranges of acceptable strategies.34

Our review highlights some practical advantages of 
WB-MRI in musculoskeletal oncology. First, it avoids ioniz
ing radiation, a particularly important consideration in pae
diatric and adolescent populations requiring serial imaging. 
However, in this population, prolonged scan times and the 
potential need for sedation represent practical challenges; 
therefore, optimized, time-efficient WB-MRI protocols and 
motion-robust sequences are essential to improve feasibility. 
Second, it provides a single comprehensive examination capa
ble of assessing both loco-regional and distant disease, poten
tially reducing the need for multiple imaging modalities. 
Third, WB-MRI offers superior soft tissue contrast compared 
to CT and bone scintigraphy, it is considered superior to 
PET/CT and CT for bone locations of disease in melanoma, 
multiple myeloma, and lobular breast carcinoma, and is the 
gold standard for cancers in pregnancy and in patients with a 
genetic predisposition to cancer.35 Nevertheless, several bar
riers hinder routine implementation. These include restricted 
availability of WB-MRI expertise, limited scanner time in 
high-volume centres and the lack of standardized protocols. 
Standardization of acquisition parameters and reporting 
frameworks should draw inspiration from existing multi
centre initiatives such as MY-RADS,36 MET-RADS-P,37 and 
ONCO-RADS,38 which have demonstrated the feasibility of 
harmonized WB-MRI protocols and structured data report
ing across different oncologic applications. Additionally, pa
tient tolerance, particularly in younger children and those 
with advanced disease, remains a practical concern. Sedation 
may be required in select paediatric cases, further complicat
ing logistics.

When considering the studies according to their clinical ap
plication, distinct scenarios can be identified. For initial stag
ing, WB-MRI was mainly used to assess the extent of disease 
and detect distant metastases, demonstrating high sensitivity 
for bone and extrapulmonary lesions in comparison with 
conventional imaging. Regarding treatment response, only a 
minority of studies included post-therapy evaluations, report
ing the potential of WB-MRI to differentiate viable tumour 
tissue from post-treatment changes through STIR and 
diffusion-weighted sequences. In the follow-up/surveillance 
setting, WB-MRI proved useful for detecting extrapulmonary 
recurrences and osseous metastases, although its systematic 
use is still limited to specialized centres.

Across the 5 studies focusing on myxoid liposarcoma, 
WB-MRI consistently demonstrated high sensitivity for 
detecting extra-pulmonary and particularly osseous metasta
ses, both at diagnosis and during surveillance. Four of 5 stud
ies primarily evaluated WB-MRI in the initial staging 
setting,10,16,18,20 2 studies also incorporated post-treatment 

follow-up,10,20 1 included restaging after relapse,16 and 1 fo
cused chiefly on annual surveillance.17 Reported metastatic 
rates at diagnosis ranged from 25% to 27%,16,18 with lesions 
predominantly extrapulmonary, asymptomatic, and fre
quently occult on CT.10,16-18 WB-MRI identified additional 
bone and soft-tissue metastases not visualized on contempo
raneous CT in up to 78% of cases,10,16,18 and this improved 
detection directly altered management in staging settings, 
particularly when occult metastatic disease was discovered 
prior to definitive local treatment.16,18 In surveillance 
cohorts, WB-MRI facilitated early diagnosis of extrapulmo
nary metastases—often months to years before pulmonary in
volvement or symptom onset.10,17 Additionally, sequence- 
optimization work demonstrated that STIR-only WB-MRI 
significantly reduces acquisition time while maintaining ex
cellent sensitivity for osseous metastases.20 Overall, the avail
able data suggest that WB-MRI may offer greater sensitivity 
than CT for detecting extrapulmonary and osseous metasta
ses in myxoid liposarcoma, both at initial staging and during 
follow-up, although the evidence remains limited and further 
studies are needed to confirm these findings.

The available studies showed substantial heterogeneity in 
both clinical and technical aspects, including tumour histol
ogy, patient age range and MRI field strength (1.5T vs 3T). 
These factors likely contributed to variability in diagnostic 
performance, since different sarcoma subtypes and scanner 
configurations may affect lesion conspicuity, signal-to-noise 
ratio and the presence of artefacts. Due to such heterogeneity 
and the limited number of studies reporting complete diag
nostic accuracy data (n¼2), a quantitative meta-analysis 
could not be performed. In this regard, the limitations of the 
included studies must be emphasized. Most were retrospec
tive and single-center, with heterogeneous protocols and 
small sample sizes. Reference standards were inconsistently 
applied, ranging from CT and PET-CT to clinical follow-up, 
which may have introduced verification bias. Furthermore, 
the predominance of studies on myxoid liposarcoma may 
limit generalizability to other sarcoma subtypes. Finally, only 
a minority of studies reported diagnostic performance met
rics, precluding pooled analysis or meta-analysis.

Future research should prioritize the prospective validation 
of standardized WB-MRI protocols across multiple centres 
and tumour subtypes. Comparative studies directly assessing 
WB-MRI against PET-CT, including hybrid PET-MRI sys
tems, are warranted to clarify their respective roles in staging, 
treatment response assessment, and long-term surveillance. 
Additionally, artificial intelligence-based post-processing 
tools hold promise for automating lesion detection, segmen
tation and quantitative evaluation, potentially reducing 
reader variability and reporting time.39,40 Cost-effectiveness 
analyses are also needed to determine whether WB-MRI can 
reduce reliance on multiple radiation-based imaging modali
ties in routine clinical pathways.

In conclusion, WB-MRI represents a promising technique 
for the initial staging and follow-up of primary musculoskele
tal tumours, offering comprehensive, radiation-free assess
ment with high sensitivity for metastatic disease. Our 
findings indicate that unenhanced protocols remain the most 
practical approach, while the role of contrast is limited. 
Differences in imaging protocols across studies likely influ
enced diagnostic performance. Most protocols relied on 
unenhanced T1- and STIR-weighted sequences, which pro
vide robust detection of bone marrow and soft tissue lesions, 

752                                                                                                                                                                                        BJR, 2026, Volume 99, Issue 1180 
D

ow
nloaded from

 https://academ
ic.oup.com

/bjr/article/99/1180/747/8417668 by guest on 27 April 2026



but may have limited sensitivity for small or subtle metastases 
compared with contrast-enhanced or diffusion-weighted 
acquisitions. Conversely, the inclusion of multiple contrast- 
enhanced or DWI sequences can improve lesion conspicuity, 
but often at the cost of longer scan times, increased motion 
artefacts and reduced patient compliance, particularly in 
paediatric or frail populations. Such variability in sequence 
selection and acquisition parameters inevitably affects com
parability across studies and contributes to the heterogeneity 
of reported diagnostic accuracy. Examination duration 
remains a major challenge, with scan times varying consider
ably across studies. Although early diagnostic performance 
data are encouraging, the overall evidence base is restricted 
to small, heterogeneous studies. Standardization of protocols 
and prospective validation in larger, multicentre cohorts are 
essential to fully establish the role of WB-MRI in musculo
skeletal oncology. At present, WB-MRI cannot be recom
mended as a routine alternative to established imaging 
modalities such as CT, PET-CT, or bone scintigraphy. 
Nonetheless, its potential benefits warrant further 
investigation.
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