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IMAGING TASKS

• DIAGNOSIS       
• STAGING        
• IMAGING RESPONSE TO TREATMENT    
• MONITORING, DETECTION OF COMPLICATIONS AND RECURRENCE

• INTERVENTIONAL GUIDANCE    



diagnosis 



Aims

• Tumour or not tumour?

• Benign or possibly malignant?

• Class of tumour?

• This is what it is!
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Malignancy

– Benign 
– Locally aggressive 
– Rarely metastasizing 
– Malignant (ie, sarcoma)

BENIGN
BENIGN? 

NOT REALLY



Is non-invasive diagnosis possible?



Staging, biopsy and treatment planning, treatment 
assessment, follow-up… 

biomarkers «gaming»

Sarcoma center



When the biopsy can be avoided?

The question



The (soft) answer



Essentials

• Patient history, age (and gender)
• Time from discovery
• Size increase or changes over time
• How was it noticed, symptoms?

Exlcusion of «mimickers», fast or slow changing 
mass

Talk and listenInterview



Relapsed disease

Rheumatic 

Trauma

Infection

Other

Myxofibrosarcoma recurrence

R nodule

Hematoma

Delayed onset muscle 
soreness (DOMS)

Abcsess

Rena ca met



First look

• Bone or soft-tissue tumour?

• Size
• Soft/hard
• Superficial/deep
• Single vs. multiple

Soft-tissue tumour, how much solid, time delays 
and malignancy probability

Physiscal examination
Ultrasound, overview

Talk and listen
Move around



«Geyser»



First date

• Shape
• Margins
• Site, tissue

Further exclusions: post-trauma, infections, other, 
and likelihood for malignancy

Ultrasound, outside Talk but mostly listen 
Careful use of hands





Undifferentiated pleomorphic sarcoma



Second date

• Homogeneous vs. hetero
• Vascularization (color/power etc.)
• Elasto? Contrast media?

How and how much 
- Heterogeneous
- Solid
- Vascularized 

Ultrasound, inside Keep on listening
Careful use of hands



Engagement

• Does MRI make a difference?
• DCE…?
• DWI…?

• Staging, and surgical planning

Follow-up, biopsy, surgery?

MRI 
or other imaging mod
(CT and PET)

Family introduction



Wedding

Is still a biopsy needed?





Chondrosarcoma

QUESTIONS
• History?
• Location?
• Physical exam?
• Age of the patient?
• Evolution?
• Symptoms?
• Macro morphology?
• US?
• MRI, CT, PET?



Lipoma

DEEP…?
LARGE…? MRI



SMALL…?

Synovial sarcoma (mono)

MRI



The (bony) answer





MALIGNANT INFECTION



??



EWING 
SARCOMA 









Calcific tendinopathy









Age

13 yo, single, big… lytic, posterior to anterior



35 yo, single, big… mainly lytic, posterior to anterior



Age

Young, single, big    vs.    Not that young, single, big



18-year-old man 

Young, single, small… painful at night etc. 

Age



Age… and size

Young, single, small    vs.    Young, single, big
OsteoblastomaOsteoid osteoma





Lung ca met

Age and size… and background

Young, single, small    vs.    Old, single (?), big
Osteoid osteoma



Age… and number



Age… and number

Aging, multiple, lytic  vs.  Young, single, lytic
60 yo 32 yo



Osteosarcoma

Multiple myeloma

Younger
Single

Older
Multiple



Site and extension

Chordoma



Benign notochordal cell tumour of the spine 



« staging » 



Barnett et al, Skeletal Rad 2020



?



VARIEGATED

DIFFUSE



Treatment assessment,
complications 

and recurrence 



T1w

9 m 16 m 34 m1 d 25 y



CONVERSIONRECONVERSION



MARROW PATHOLOGY

• RECONVERSION
• INFILTRATION
• DEPLETION
• METABOLIC DISORDERS
• CHANGES DUE TO OSSEOUS DYSPLASIA / BONE ABNORMALITIES
• MISCELLANEOUS



• Neoplastic process: 
infiltration of the 
bone, the fatty 
marrow is replaced by 
cells

 

INFILTRATION

70-year-old woman, chronic myelomonocytic leukemia



DEPLETION

• Systemic chemotherapy
• Radiation therapy
• Aplastic anemia

43 yo, post-chemotherapy Post-radiotherapy



10-year-old girl with osteosarcoma

After five cycles of CHT After prolonged CHT + RTDiagnosis

edema reconversion

post-RT



2 months later (and more CHT) 2 months later (and more CHT)



Granulocyte colony-stimulating factors

13-year-old boy with a background of acute lymphoblastic leukemia

RECONVERSION



Multiple myeloma 



Glucocorticoid

Post glucocorticoid use myopathy in the 
context of post bone marrow transplant status



Complications

• Osteitis
• Insufficiency Fractures
• Osteonecrosis and Avascular Necrosis
• Radiotherapy induced Tumors
• Radiotherapy induced Changes in Bone Marrow Composition



Post-RT insufficiency fractures



Post-RT osteonecrosis



To consider

1. Normal aging, and bone marrow distribution 
2. Complex/altered basal condition (disease)
3. Complex/combined treatments

Treatments modify pathologic bone marrow but also the 
normal marrow à possible complications





Bisphosphonates



RECURRENCE

ML6-15-D

Bazzocchi A et al. Magn Reson Imaging Clin N Am. 2023



VASCULAR ASSESSMENT

ML6-15-D



YESTERDAY TODAYMyxofibrosarcoma recurrence



BEYOND

















28 cm

Bazzocchi et al. Lancet 2012





EUROSTAT projections
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People over 65 years in Europe are 
predicted to increase from 18.9% to 
28.5% by 2050
à age-related diseases à implications in 
healthcare and social costs

Need to identify health improvement 
strategies for the healthy ageing of 
citizens

http://ec.europa.eu/eurostat/web/population-demography-migration-projections/population-projections-/database



Body composition changes during ageing

• Weight tends to increase until age ~ 65, and then to decrease
• Body composition and fat distribution changes unrelated to 

body weight changes occur during ageing: body fat increases, 
while lean mass decreases

Zamboni et al, Aging Clin Exp Res 2013

These changes are 
dependent on sex and 

independent of physical 
activity, hormones or serum 

albumin



Sarcopenia

A multifactorial age-related involuntary loss of skeletal muscle mass and strength

Walston, Curr Opin Rheumatol 2012



Sarcopenia: clinical definition

Marty et al, Bone 2017



opportunistic

The body composition (literature) tsunami…



opportunistic



opportunistic





IMAGING REHAB TASKS

• DIAGNOSIS 
Daily practice      
• STAGING
Health and MSK status      
• IMAGING RESPONSE TO TREATMENT 
Health and MSK status 
   



IMAGING TASKS

• MONITORING, DETECTION OF COMPLICATIONS AND RECURRENCE 
Health and MSK status. Complications? Detrimental? 
• INTERVENTIONAL GUIDANCE



interventional



benign

bone mets

soft tissues





OO
13 yo, M

BEFORE

AFTER



PRE 18 mos 3 years





before 6 months

58 yo, man, liver cancer (HCC)

3 months





20 months 
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