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WELCOME

On behalf of the ESSR, it is a great pleasure for me to invite you to participate at the 24th Annual Meeting of our 
society to be held on June 15-17, 2017 in Bari, Italy, at the Nicolaus Hotel.

Situated on the Adriatic coast and overlooking the sea, Bari is the largest and most important city of Apulia. Its 
old town, heart of the city and compendium of cultural and artistic events, has retained its ancient Medieval 
plan with the awesome church of San Nicola, one of the most striking examples of Apulian Romanesque 
architecture, the old walls overlooking the sea, and the Swabian Castle. The new city is projected towards the 
future and is a thriving commercial centre, proud of its modern Mediterranean way of life. The surroundings 
of the city offer natural beauties and classical antiquities such as the Unesco World Heritage site Castel del 
Monte, a legendary octagonal fortress built by Frederick II, the medieval town of Trani, with its stupendous 
cathedral on the sea, the so-called “trulli” in Alberobello, the underground wonders of Castellana caves and 
the renowned baroque of Lecce.

Many airlines fly directly into Bari (BRI) from different European airports. Taxis, buses and a new metro service 
are connecting the airport to central Bari.

The scientific program will focus on “emergency and trauma” as a 2-day refresher course and will provide 
a comprehensive coverage of this interesting topic. Additional special focus sessions such as sport 
imaging, metabolic bone disease, rheumatology, tumors and interventional procedures will be covered by 
internationally acclaimed specialists in the respective fields, many of them as activities of the various ESSR 
subcommittees.

The popular “hands-on” workshops in musculoskeletal ultrasound at basic and advanced level will be held on 
Thursday, June 15. 

The 24th ESSR annual meeting is open to all radiologists, both members and non-members of the ESSR, 
clinicians and members of associated professions such as physiotherapists and radiographers with an interest 
in musculoskeletal imaging. Young colleagues and students are warmly invited to join our annual congress and 
to present their scientific work. 

We would like to express our sincere thanks to all colleagues on the ESSR Committees and Subcommittees, as 
well as the local and international board members, for their substantial contributions to planning the meeting 
programme.

Prof. Giuseppe Guglielmi
ESSR 2017 Congress President
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COMMITTEES

LOCAL ORGANISING COMMITTEE 
Congress President: Giuseppe Guglielmi 
Members: Antonio Barile, Alberto Bazzocchi, Antonello Leone, Luca Macarini, Michelangelo Nasuto, Vittorio 
Pansini, Luca Sconfienza & ESSR Subcommittee Chairpersons

ESSR EXECUTIVE COMMITTEE 2016/2017
President:  K. Wörtler (DE) 
Past President:  G. Guglielmi (IT) 
President Elect:  F. Vanhoenacker (BE)
Vice President:  F. Kainberger (AT) 
Treasurer:  M. Maas (NL) 
Secretary:  E. Llopis (ES) 
Councilors:  M.J. Ereno Ealo (ES), R. Campbell (UK) 

ESSR COMMITTEES 
Education:  C. Martinoli (IT) 
Research:  A. Tagliafico (IT) 

ESSR SUBCOMMITTEES 
Arthritis:  I. Sudol-Szopinska (PL) 
Sports:  M. Shahabpour (BE) 
Tumour:  M.A. Weber (DE) 
Ultrasound:  L. Sconfienza (IT)  
Osteoporosis & Metabolism:  J. Patsch (AT) 
Imaging Guided Intervention:  J. Gielen (BE)
Paediatric: M. Maas (NL)

Potential Conflict of Interest Disclosures

It is the policy of the European Society of Musculoskeletal Radiology to ensure balance, independence, objectivity, and 
scientific rigour in the congress programme. Knowledge of possible relationships with sponsors of any kind is mandatory in 
order to reinforce the educational and scientific message and to relieve any suspicion of bias.

Any potential conflict of interest involving ESSR speakers should be made known so that the audience may form their own 
judgements about the presentation with a full disclosure of the facts.

It is for the audience to determine whether the presenter’s external interest may reflect a possible bias in either the work 
carried out or the conclusions presented.

The individual listed below disclosed the following relationships:

A. Bazzocchi: INSIGHTEC
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Room 1 Hands-On Room

12:00

12:10 Ultrasound anatomy and live demonstration:  
The upper limb (all groups)

12:20

12:30

12:40 Ultrasound anatomy and live demonstration:  
The lower limb (all groups)

12:50

13:00

13:10
Rapid fire lectures Hands-On teaching  

13:20

13:30

13:40

13:50

14:00

14:10

14:20

14:30 Coffee Break

14:40

14:50

15:00

15:10
Rapid fire lectures Hands-On teaching

15:20

15:30

15:40

15:50

16:00

16:10

16:20

16:30 Video presentations (all groups)

16:40

16:50

17:00

17:10
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PROGRAMME OVERVIEW

THURSDAY, JUNE 15, 2017 

A valid registration for the US Workshop is needed in order to attend the lectures and demonstrations.  
Please follow the indicated timetable for your group.

Tutors by ESSR will act as facilitators for the Hands-On demonstrations (alternating with the Rapid fire lectures), 
offering advice and help.

GROUP 
1-18

GROUP 
1-18

GROUP 
19-36

GROUP 
19-36
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Room 1 Room 2 Room 3

08:30 Trauma: The upper limb Interventional peripheral Tumor – Part 1

08:45

09:00

09:15

09:30

09:45

10:00

10:15 Coffee Break

10:30

10:45 Scientific Paper Session: Hip Scientific Paper Session: Spine Scientific Paper Session:  
Metabolic and other11:00

11:15

11:30

11:45

12:00

12:15

12:30 Opening Session 

12:45

13:00 Industry-sponsored Lunch 
Symposium13:15

13:30

13:45

14:00 Honorary Awarding

14:15

14:30 Plenary session:  
ESSR meets Russia & China14:45

15:00

15:15

15:30

15:45

16:00 Coffee Break

16:15

16:30 Trauma: The lower limb Arthritis Metabolic bone disease

16:45

17:00

17:15

17:30

17:45

18:00

18:15

18:30

FRIDAY, JUNE 16, 2017
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SATURDAY, JUNE 17, 2017
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Room 1 Room 2 Room 3

08:30 Trauma: Spine and pelvis Spine diagnostics and 
interventionals

Advanced concepts and new 
technologies08:45

09:00

09:15

09:30

09:45

10:00

10:15 Coffee Break

10:30

10:45 Scientific Paper Session: Knee Scientific Paper Session:  
Tumor and other

Scientific Paper Session:  
Ankle and other11:00

11:15

11:30

11:45

12:00

12:15

12:30 Break

12:45

13:00

13:15

13:30

13:45

14:00 Sport: How to help the shoulder 
surgeon manage sports lesions?

Publish or Perish Tumor – Part 2

14:15

14:30

14:45
Medicolegal and forensic issues

15:00

15:15

15:30

15:45 Invitation ESSR Amsterdam 2018

16:00 Coffee Break

16:15 ESSR Quiz Session

16:30

16:45

17:00

17:15

17:30 General Assembly

17:45

18:00

18:15

18:30
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F. Aparisi, Valencia/ES
P. Aparisi Gomez, Valencia/ES
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F. Del Grande, Lugano/CH
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T. Dietrich, Zurich/CH
E. Dion, Paris/FR
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M. Epermane, Riga/LV
C. Faletti, Turin/IT
D. Filippiadis, Athens/GR
F. Florio, San Giovanni Rotondo/IT
A. Fotiadou, London/UK
K. Fukuda, Tokyo/JP
V. Fusco, Rionero/IT
M. Gallazzi, Milan/IT
M. Galluzzo, Rome/IT
E. Genovese, Varese/IT

S. Giannini, Rome/IT
J. Gielen, Antwerp/BE
A. Giovagnoni, Ancona/IT
C. Glaser, Munich/DE
A. Grainger, Leeds/UK
J. Griffith, Hong Kong/HK
S. Guerri, Bologna/IT
G. Guglielmi, Foggia/IT
A. Heuck, Munich/DE
J. Hodler, Zurich/CH
H. Imhof, Vienna/AT
F. Introna, Bari/IT
R. Izzo, Naples/IT
J. Jacobson, Ann Arbor/US
L. Jans, Dendermonde/BE
P. Jungmann, Zurich/CH
A. Jurik, Aarhus/DK
F. Kainberger, Vienna/AT
A. Karpenko, St. Petersburg/RU
A. Kelekis, Athens/GR
A. Klauser, Innsbruck/AT
J. Kramer, Linz/AT
C. Krestan, Vienna/AT
E. La Paglia, Alessandria/IT
R. Lalam, Oswestry/UK
T. Le Corroller, Marseille/FR
F. Lecouvet, Brussels/BE
A. Leone, Rome/IT
E. Llopis, Valencia/ES
C. Lohman, Helsinki/FI
A. Loizides, Innsbruck/AT
C. Loupatatzis, Maennedorf/CH
M. Maas, Amsterdam/NL
L. Macarini, Foggia/IT
N. Mamisch-Saupe, Zurich/CH
S. Marcia, Cagliari/IT
S. Maresch, Ede/NL
J. Martel, Alcorcon/ES
S. Martin Martin, Palma de Mallorca/ES
C. Martinoli, Genoa/IT
M. Martucci, Rome/IT
S. Masala, Rome/IT
E. McNally, Oxford/UK
C. Messina, Milan/IT
A. Mester, Budapest/HU
M. Midiri, Palermo/IT
V. Miele, Rome/IT
Y. Nazinkina, St. Petersburg/RU
I. Nöbauer-Huhmann, Vienna/AT
M. Obradov, Nijmegen/NL
P. O’Connor, Leeds/UK
P. Omoumi, Lausanne/CH
D. Orlandi, Genoa/IT
M. Padron, Madrid/ES
S. Pan, Shenyang/CN

V. Pansini, Lille/FR
J. Patsch, Vienna/AT
P. Peetrons, Brussels/BE
W. Peh, Singapore/SG
C. Phan, Paris/FR
A. Pinto, Naples/IT
A. Plagou, Athens/GR
H. Platzgummer, Vienna/AT
T. Popolizio, San Giovanni Rotondo/IT
G. Privitera, Messina/IT
M. Reijnierse, Leiden/NL
M. Reiser, Munich/DE
W. Rennie, Leicester/UK
G. Riegler, Vienna/AT
P. Robinson, Leeds/UK
F. Roemer, Erlangen/DE
G. Rubini, Bari/IT
N. Sabir, Denizli/TR
M. Scaglione, Naples/IT
O. Schillaci, Rome/IT
L. Sconfienza, Milan/IT
E. Sellon, Oxford/UK
M. Shahabpour, Brussels/BE
E. Silvestri, Genoa/IT
P. Simoni, Brussels/BE
V. Sinitsyn, Moscow/RU
A. Stecco, Novara/IT
L. Steinbach, San Francisco/US
G. Storto, Rionero/IT
I. Sudol-Szopinska, Warsaw/PL
R. Sutter, Zurich/CH
A. Tagliafico, Genoa/IT
M. Taljanovic, Tucson/US
J. Teh, Oxford/UK
H. Tuba Sanal, Ankara/TR
M. Tzalonikou, Athens/GR
A. Uchevatkin, Moscow/RU
M. Ukmar, Trieste/IT
H. Umans, New York/US
R. Vadapalli, Hyderabad/IN
B. vande Berg, Brussels/BE
F. Vanhoenacker, Antwerp/BE
V. Vasilevska Nikodinovska, Skopje/MK
K. Verstraete, Ghent/BE
J. Veryser, Ghent/BE
A. Vieira, Porto/PT
M.A. Weber, Heidelberg/DE
M. Wick, Stockholm/SE
D. Wilson, Oxford/UK
K. Wörtler, Munich/DE
W. Xu, Qingdao/CN
H. Yuan, Beijing/CN
M. Zanetti, Zurich/CH
M. Zappia, Naples/IT
B. Zobel, Rome/IT
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PROGRAMME

THURSDAY, JUNE 15, 2017 

12:10–12:40 Ultrasound anatomy and live demonstration: The upper limb (all groups) 

 L. Sconfienza, Milan/IT (Lecture)

 E. La Paglia, Alessandria/IT (Demonstration)

12:40–13:10 Ultrasound anatomy and live demonstration: The lower limb (all groups) 

 E. Drakonaki, Heraklion/GR (Lecture)

 A. Tagliafico, Genoa/IT (Demonstration)

13:15–14:30   Rapid fire lectures – Groups 1 to 18  
(alternating with Hands-On Teaching Groups 19-36, Hands-On Room)

13:15  Tendon trauma  
 A. Klauser, Innsbruck/AT

13:25  Muscle trauma   
 A. Plagou, Athens/GR

13:35 Ligament trauma  
 A. Bueno, Alcorcón/ES

13:45 Nerve trauma  
 P. Peetrons, Brussels/BE

13:55 Fractures  
 J. Griffith, Hong Kong/HK

14:05 Infections  
 G. Allen, Oxford/UK

14:15 Post-operative complications  
 M. Zappia, Naples/IT

14:30-15:10   Coffee Break 
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15:15-16:25   Rapid fire lectures – Groups 19 to 36  
(alternating with Hands-On Teaching Groups 1-18, Hands-On Room)

15:15  Tendon trauma  
 A. Klauser, Innsbruck/AT

15:25  Muscle trauma   
 J. Jacobson, Ann Arbor/USA

15:35 Ligament trauma  
 F. Di Pietto, Naples/IT

15:45 Nerve trauma  
 A. Loizides, Innsbruck/AT

15:55 Fractures  
 J. Griffith, Hong Kong/HK

16:05 Infections  
 R. Campbell, Liverpool/UK

16:15 Post-operative complications  
 D. Wilson, Oxford/UK

16:30–17:10   Video presentations (all groups) 

16:30  US-guided procedures around muscles and soft tissues  
 J. Gielen, Antwerp/BE

16:50  US-guided joint aspiration   
 D. Orlandi, Genoa/IT
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FRIDAY, JUNE 16, 2017 

08:30–10:15  Trauma: The upper limb  Room 1 
 P. Aparisi Gomez, Valencia/ES; M. Midiri, Palermo/IT 

08:30  Bony shoulder  
 F. Del Grande, Lugano/CH 

08:40  Acromion-clavicular and sterno-clavicular joints  
 G. Privitera, Messina/IT

08:50  Soft tissues around the shoulder  
  A. Grainger, Leeds/UK

09:00  Bony elbow  
 A. Bazzocchi, Bologna/IT

09:10  Soft tissues around the elbow   
 A. Aliprandi, Milan/IT 

09:20  Bony wrist  
 S. Donatiello, Modena/IT

09:30 Soft tissues around the wrist   
 N. Mamisch-Saupe, Zurich/CH

09:40 Fingers   
 A. Klauser, Innsbruck/AT

09:50 Nerve trauma in the upper limb   
 G. Riegler, Vienna/AT

10:00 Pediatric upper limb trauma   
 P. Simoni, Brussels/BE

08:30–10:15  Interventional peripheral  Room 2 
 R. Campbell, Liverpool/UK; E. Silvestri, Genoa/IT

08:30  Acute Pain Control in Interventional Procedures of Tumors   
 J. Gielen, Antwerp/BE

08:40  Diagnosis and treatment of peripheral osteoid osteoma   
 V. Bousson, Paris/FR

08:50  PRP in rotator cuff tendinopathy  
 S. Martin Martin, Palma de Mallorca/ES

09:00  US-guided treatment of muscle trauma  
 A. Corazza, Milan/IT

09:10  Diagnosis and treatment of lateral epicondylitis  
 M. Obradov, Nijmegen/NL 

09:20 US-guided nerve injections  
 J. Veryser, Ghent/BE

09:30  Fusion imaging-guided interventions outside the spine   
 D. Orlandi, Genoa/IT

09:40  Treatment of para-articular cysts by cement injection   
 T. Le Corroller, Marseille/FR

09:50  Percutaneous augmented osteoplasty: When cement is not enough   
 D.K. Filippiadis, Athens/GR

10:00  US-guided treatment of calcific tendinopathy   
 L. Sconfienza, Milan/IT
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08:30–10:15  Tumor – Part 1  Room 3 
 I. Beggs, Edinburgh/UK; K. Wörtler, Munich/DE 

08:30  Untreated bone tumors mimicking trauma and traumatic lesions mimicking bone tumors  
R. Lalam, Oswestry/UK

08:43  Non-oncologic traumatic radiology and acute radiology in patients who survived 
musculoskeletal sarcoma  
H. Bloem, Leiden/NL

08:56  The occult bone tumor presenting after trauma   
S. Anderson, Baden/CH 

09:09 Acute trauma mimicking soft tissue tumors  
 P. Robinson, Leeds/UK

09:22 Chronic (repetitive) trauma mimicking soft tissue tumors  
 F. Vanhoenacker, Antwerp/BE 

09:35  Biometabolic and morphologic imaging integration in the evaluation of malignant skeletal 
disease   
G. Rubini, Bari/IT 

09:48  Case quiz: When does a chest radiologist need urgent help from an MSK radiologist?   
K. Verstraete, Ghent/BE

10:15–10:45  Coffee Break

10:45–12:30  Scientific Paper Session: Hip Room 1 
 M. Epermane, Riga/LV; A. Corazza, Genoa/IT

10:45   Correlation between imaging and arthroscopy in patients presenting with femoroacetabular 
impingement (FAI) to a young adult hip center of excellence   
A. Isaac, London/UK

10:53  3D printing (3DP) applications in complex revision hip arthroplasty (CRHA): A prospective 
nonrandomised controlled observational cohort study   
A. Isaac, London/UK

11:01  Transient “Femoral blaze” phenomenon in patients treated with Corail®Hip arthroplasty: An 
observational cohort study & theoretical evaluation of possible causes  
D. Dalili, London/UK 

11:09  The outcomes of hip arthroscopy with cross-sectional, scintigraphic, sonographic and 
conventional radiographic correlation: Experience from a young adult hip centre of excellence  
D. Dalili, London/UK 

11:17  Leg lengthening and femoral-offset reduction after total hip arthroplasty: Where is the 
problem related – stem or cup positioning?  
B. Al-Amiry, Stockholm/SE 

11:25  3D HRCT measurement of acetabular spatial orientation angles: Standard reconstruction 
planes proposal for an objective and reproducible evaluation  
A. Colaninno, Bari/IT

11:33  Ischiofemoral impingement syndrome – the role of MRI in the age aspect  
K. Kubacheva, St. Petersburg/RU

11:41  Acetabular coverage assessment based on semi-automated 3D-modelled biplanar radiographs  
B. Fritz, Zurich/CH

11:49  Femoral neck anteversion (FNA): Validation and reproducibility of two- and three-dimensional 
(2D and 3D) methods for measurement on repeated CT examinations  
N. Egund, Aarhus/DK
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11:57  CT-based range-of-motion measurements in patients with dislocated and non-dislocated total 
hip arthroplasties  
R. Wellenberg, Amsterdam/NL

12:05  A prospective comparative study between three dimensional pelvimetry by low-dose 
stereoradiography versus low-dose helical CT pelvimetry 
A. Podda, Besancon/FR

12:13  Iliac Wing Sign: A sentinel sign for ipsilateral pelvic and hip disorders  
A. Marchand, Rennes/FR

10:45–12:30  Scientific Paper Session: Spine Room 2 
 C. Loupatatzis, Maennedorf/CH; G. Storto, Rionero/IT

10:45  Enthesopathy of Erector Spinae at the Iliac Crest: A Frequent Cause for “Nonspecific” Low 
Back Pain – an Ultrasound Study   
P. Todorov, Plovdiv/BG

10:53  Traumatic Thoracic and Lumbar Vertebral Injuries – Current CT Report Status in a Tertiary 
Institute   
A. Al-Taie, Doha/QA

11:01  Using dedicated low field MRI in ligament lesion of atlantoaxial instability and dysfunction of 
C0-C2   
S. Giannini, Rome/IT 

11:09  Targeted MDCT-guided ganglion impar blockade for coccydynia  
D. Amos, Oxford/UK

11:17  Iterative reconstructions and tube voltage variation as methods of radiation dose reduction in 
CT imaging of spine fractures  
M. Maurer, Bern/CH 

11:25  Are whole spine localisers in magnetic resonance imaging examination of lumbar spine useful 
for detection of unexpected vertebral findings? Pilot study  
M. Kaniewska, Baden/CH

11:33  Is it really sacroiliitis? Radiological and clinical follow up of subtle sacroiliac joint magnetic 
resonance imaging findings in patients with suspected axial spondyloarthritis  
H. Lee, London/UK

11:41  Lumbar and sacral plexuses anatomy: Magnetic resonance evaluation with 3D isotropic T1-
weighted sequence  
G. Lefebvre, Lille/FR

11:49  “Vanishing gas” phenomenon as an early predictor of spondylodiscitis detected with CT 
M. Garcia Alzamora, Basel/CH

OTHER TOPICS

11:57  MRI features of post-arthroscopy pain syndrome (PAPS): Correlation with preoperative 
imaging and up to four years of follow up  
A. Isaac, London/UK

12:05  Back and hip pain in elite rowers: A hip injection strategy for pre-labral capsulitis 
B. Sharif, Harrow/UK
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10:45–12:30  Scientific Paper Session: Metabolic and other Room 3 
 V. Fusco, Rionero/IT; R. Vadapalli, Hyderabad/IN

10:45   The influence of vertebral fractures (VF) and vertebral osteoarthrosis (VO) on Trabecular Bone 
Score (TBS): Preliminary results   
A. Poloni, Arcene/IT

10:53  The impact of image analysis errors (IAE) on lumbar spine (LS) and proximal femoral (PF) dual 
energy x-ray absorptiometry (DXA)   
C. Messina, Milan/IT

11:01  Trabecular Bone Score and Bone Mineral Density: Are They Influenced by Body Mass Index?   
C. Messina, Milan/IT 

11:09  Reproducibility of bone mineral density and trabecular bone score with different scan modes 
on phantom: The effect of a fictitious soft tissue increase 
C. Messina, Milan/IT

11:17   Improving the opportunistic identification of osteoporotic vertebral fractures with Computed 
Tomography 
E. Kariki, Manchester/UK 

11:25  Ultrasonography and dual-energy CT (DECT) do not provide the same quantification of urate 
deposition in gout: Results from a cross-sectional study 
N. Namane, Lille/FR

11:33  Validation of asynchronous quantitative bone densitometry of the spine: Accuracy, short-term 
reproducibility, and a comparison with conventional quantitative computed tomography 
L. Wang, Beijing/CN

11:41  New dietary strategies addressing the specific needs of elderly population for a healthy aging 
in Europe(NU-AGE): The effect of a tailored Mediterranean diet on body composition 
G. Zanirato Rambaldi, Bologna/IT

11:49  Radiocarpal plicae: Prevalence, MR arthrographic features and association with radial-sided 
wrist pain 
A. Monier, Lausanne/CH

11:57  Ultrasound superb microvascular imaging in the evaluation of synovial vascularity:  
A preliminary study 
S. Gitto, Milan/IT

12:05  Changes and associations of biochemical zonal chondral T2*-mapping in the knee joint and 
cartilage oligomeric matrix protein levels during a TransEurope FootRace over 4.486 km 
U. Schütz, Ulm/DE

12:13  Interosseous membrane imaging in traumatic forearm injuries 
A. Rudel, Nice/FR

12:21  Great exSPECT-CTations: Hybrid imaging in traumatic wrist injuries 
D. Dalili, London/UK

12:30–13:00   Official Opening Session  Room 1

  Greetings from the President of the Italian Society of Medical Radiology  
and from Authorities of the city of Bari 

13:00–14:00  Industry-sponsored Lunch Symposium  Room 1 
 G. Guglielmi, Foggia/IT

13:00   Innovation and Partnership for Diagnostic and Molecular Imaging   
G. Grieco, Ruvo di Puglia/IT

13:15   Quantitative Imaging and Radiomics: Impact on Radiology   
M. Reiser, Munich/DE
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14:00–14:30   Honorary Awarding  Room 1

14:30–16:00  Plenary Session – ESSR meets …  Room 1

 ESSR meets Russia 
 G. Guglielmi, Foggia/IT; V. Sinitsyn, Moscow/RU 

14:30   Bone trauma in children and adolescents: Diagnostic challenges   
A. Karpenko, St. Petersburg/RU 

14:45  Pelvic muscle and tendon overuse injuries  
A. Uchevatkin, Moscow/RU

15:00   MRI in bone marrow disorders  
Y. Nazinkina, St. Petersburg/RU

 ESSR meets China  
 X. Cheng, Beijing/CN; G. Guglielmi, Foggia/IT 

15:15   Stability evaluation in spine trauma   
H. Yuan, Beijing/CN 

15:30  Soft tissue invasion by malignant bone tumors  
W. Xu, Qingdao/CN

15:45   MRI imaging of pediatric hip disorders  
S. Pan, Shenyang/CN 

16:00–16:30  Coffee Break

16:30–18:15  Trauma: The lower limb  Room 1 
 F. Kainberger, Vienna/AT; M. Zanetti, Zurich/CH

16:30   Acetabular fractures   
U. Aydingoz, Ankara/TR 

16:40   Military trauma   
E. Sellon, Oxford/UK

16:50   Bony knee  
M. Taljanovic, Tucson/US

17:00   Soft tissues around the knee   
J. Griffith, Hong Kong/HK

17:10   Cartilage trauma  
P. O‘Connor, Leeds/UK 

17:20   Muscle trauma  
M. Padron, Madrid/ES

17:30   Bony ankle   
A. Barile, L‘Aquila/IT 

17:40   Ankle impingement   
L. Steinbach, San Francisco/US

17:50   Foot   
H. Umans, New York/US

18:00   Nerve trauma in the lower limb   
H. Platzgummer, Vienna/AT
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16:30–18:15  Arthritis  Room 2 
 P. Simoni, Brussels/BE; M. Wick, Stockholm/SE 

16:30   The spine in the rheumatic disease  
M. Reijnierse, Leiden/NL

16:40   Sacroiliitis in spondyloarthritis: Tips and tricks  
A. Jurik, Aarhus/DK

16:50  Shine bright like a diamond – Crystal Arthropathy    
 W. Rennie, Leicester/UK

17:00  Hand radiograph: RA or not?    
 A. Cotten, Lille/FR

17:10   Rheumatoid fat issue    
I. Sudol-Szopinska, Warsaw/PL 

17:20   Chronic recurrent multifocal osteomyelitis    
J. Teh, Oxford/UK

17:30   WB-MRI in arthritis: Pros and cons   
M. Maas, Amsterdam/NL

17:40   Imaging of haemophilic arthropathy   
C. Martinoli, Genoa/IT

17:50   Arthritis-related fracture risk   
A. Mester, Budapest/HU

16:30–18:15  Metabolic bone disease  Room 3 
 A. Bazzocchi, Bologna/IT; tba 

16:30   MRI in hematological disease and bone health  
A. Baur-Melnyk, Munich/DE

16:43   Imaging in Anorexia Nervosa  
C. Phan, Paris/FR

16:56   Differential diagnosis of benign and malignant vertebral fracture    
V. Pansini, Bari/IT 

17:03  DXA and body composition   
 C. Messina, Milan/IT

17:14   Imaging of insufficiency fractures   
V. Vasilevska Nikodinovska, Skopje/MK

17:25   Reflex Sympathetic Dystrophy   
A. Heuck, Munich/DE

17:36   Imaging of osteogenesis imperfecta   
A. Fotiadou, London/UK 

17:47  Imaging of renal osteodistrophy   
 N. Sabir, Denizli/TR

17:58  Interventional procedures in the osteoporotic bone  
 V. Bousson, Paris/FR
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SATURDAY, JUNE 17, 2017 

08:30–10:15  Trauma: Spine and pelvis  Room 1 
 V. Pullicino, Oswestry/UK; M. Ukmar, Trieste/IT 

08:30 Imaging of cervical ligament trauma   
 W. Peh, Singapore/SG 

08:40  ‚Whiplash‘: Is there a role for the radiologist?   
 M. Adriaensen, Heerlen/NL

08:50  Thoracic cage trauma  
 M. Scaglione, Castel Volturno/IT 

09:00  Lumbar spine trauma  
 M. Gallazzi, Milan/IT

09:10  Spinal cord trauma  
 M. Martucci, Rome, IT 

09:20  Pelvic ring trauma   
 A. Leone, Rome/IT  

09:30  Vascular injuries    
 G. Carrafiello, Varese/IT 

09:40  Temporomandibular joint trauma    
 C. Krestan, Vienna/AT

09:50  Pediatric pelvic trauma    
 M. Galluzzo, Rome/IT; V. Miele, Rome/IT

08:30–10:15  Spine diagnostics and interventionals  Room 2 
 F. Aparisi, Valencia /ES; T. Popolizio, San Giovanni Rotondo/IT 

08:30 Spinal infections  
 E. Dion, Paris/FR

08:41  Weight-bearing imaging of the spine: Is it useful?  
 M. Boesen, Copenhagen/DK

08:52   Soft tissues involvement in low back pain  
P. D‘Aprile, Bari/IT 

09:03   What‘s new on disk treatment?   
A. Kelekis, Athens/GR

09:14   Advanced percutaneous augmentation for porotic fractures   
S. Masala, Rome/IT 

09:25   Percutaneous screw fixation in the pelvis  
N. Amoretti, Nice/FR 

09:36   New therapy for low back pain   
S. Marcia, Cagliari/IT

09:47   Percutaneous approach of primary and secondary spine tumors   
A. Cianfoni, Lugano/CH

09:58   Fusion imaging-guided interventions in the spine    
D. Wilson, Oxford/UK
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08:30–10:15  Advanced concepts and new technologies  Room 3 
 F. Florio, San Giovanni Rotondo/IT; M. Tzalonikou, Athens/GR 

08:30 Advanced concepts in ACL MRI  
 K. Bohndorf, Vienna/AT

08:40  Vertebral fractures in ankylosed spine: A diagnostic challenge  
 B. vande Berg, Brussels/BE

08:50   MRI of articular injuries: Osteochondral-subchondral and traumatic ebone edema   
F. Roemer, Erlangen/DE 

09:00   Pelvic musculoskeletal disorders related to pregnancy   
M. Chellli Bouaziz, Tunis/TN

09:10   Robotic- and imaging-guided procedures in the MSK system    
B. Zobel, Rome/IT 

09:20   Dual-energy CT: What is it and how to use  
P. Omoumi, Lausanne/CH 

09:30   Dual Energy CT with Iodine Mapping in Psoriatic Arthritis   
K. Fukuda, Tokio/JP

09:40   Dual-Energy CT: New applications in arthritis imaging   
L. Jans, Dendermonde/BE

09:50   Iterative reconstruction technique: Dose reduction and image quality    
F. Becce, Lausanne/CH

10:00   Weight-bearing MRI of the foot in athletes    
S. Giannini, Rome/IT

10:15–10:45  Coffee Break

10:45–12:30  Scientific Paper Session: Knee   Room 1 
 C.M. Lohman, Helsinki/FI; L. Macarini, Foggia/IT 

10:45  Uncovering of the anterior medial meniscus - a sign of posterior cruciate ligament deficiency  
A.P. Parkar, Bergen/NO

10:53  Morel-Lavallée lesions of the knee: An MRI/Cadaveric study describing imaging features and 
suggesting an explanation for their usual location  
E. Vassalou, Heraklion/GR

11:01  Evaluation of a 3D accelerated SPACE sequence with compressed sensing and free-stop scan 
mode for imaging of the knee   
B. Henninger, Innsbruck/AT 

11:09   Intra-articular application of pulsed radiofrequency for pain reduction and mobility 
improvement in osteoarthritis of the knee joint   
D. Filippiadis, Athens/GR 

11:17   High-resolution ultrasound visualization of the intermediate and medial femoral cutaneous 
nerves – normal and pathologic findings  
G.J. Riegler, Vienna/AT 

11:25  Role of MRI to predict meniscal tears reparability   
P. Felisaz, Milan/IT

11:33  High-resolution ultrasound in acute meniscal tear diagnosis   
M. Ivanoski, Ohrid/MK

11:41  The diagnostic yield and role of image guided tissue sampling in the diagnosis of chronic Total 
Knee Joint Replacement infection: Our single centre experience   
L. Wing, Oxford/UK
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11:49  Microstructural evaluation of the anterior cruciate ligament (ACL) with MR-diffusion tensor 
imaging (DTI): Further experience   
I. Voicu, Chieti/IT

11:57   Anterior cruciate ligament pathology as a predisposing factor for bucket handle tear of medial 
meniscus   
O.M. Albtoush, Tübingen/DE

10:45–12:30   Scientific Paper Session: Tumor and other   Room 2 
 A. Cammarota, Rionero/IT; R. Izzo, Naples/IT

10:45  Cementoplasty for managing painful bone metastases outside the spine  
G. Sun, Jinan/CN

10:53  Bone involvement in extranodal Hodgkin disease: Diagnostic methods compared   
P. Pedote, Bari/IT 

11:01  Extraspinal Percutaneous Osteoplasty for the Treatment of Painful Bony Metastasis   
K.H. Kim, Yangsan/KR 

11:09  Shear-wave elastography with ultrasonography for discriminating benign and malignant soft 
tissues tumors   
N. Regnard, Paris/FR 

11:17  T2-weighted SE Dixon sequence: A one-stop shop for the morphological assessment of bone 
marrow metastases?   
Y. Maeder, Lausanne/CH

11:25  Bone metastases: A complex disease, a multidisciplinary and multimodality approach  
C. Gasperini, Bologna/IT

11:33  Differentiation between benign and pathologic vertebral compression fractures using Golden-
angle RAdial Sparse Parallel (GRASP) Imaging  
M. Garcia Alzamora, Basel/CH

11:41  Solid Bone Tumors of the Spine: Diagnostic Performance of Apparent Diffusion Coefficient 
Measured using Diffusion Weighted MRI with Histology as a Reference Standard   
D. Albano, Palermo/IT

11:49  The prevalence of a sublabral recess in the anterosuperior glenoid labrum   
A. Nitschke, Fitchburg/US

11:57  Incidence of Rotator Internal Abnormality in 50 Consecutive Shoulder MR Studies   
N. Purohit, Stanmore/UK

12:05  Localization of the CT scanner - does it always has to be integrated in the trauma room?   
K.F. Kreitner, Mainz/DE

12:13  Dark-Field Radiography in a clinical setting: New imaging technique makes wooden foreign 
bodies visible   
A. Fingerle, Munich/DE
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10:45–12:30   Scientific Paper Session: Ankle and other   Room 3 
 N. Chidambaranathan, Tamil Nadu/IN; E. Genovese, Varese/IT

10:45   Paleoradiological analysis of mummifed parts from Egyptian Collection of Zagreb 
Archeological Museum  
M. Cavka, Zagreb/HR

10:53  Characterising changes in muscle quantity and quality in patients requiring extracorporeal 
membrane oxygenation during critical illness: An observational cohort study 
A. Isaac, London/UK 

11:01  Evaluation of reproducibility of the MOCART score in patients with osteochondral lesions of 
the talus repaired using the autologous matrix-induced chondrogenesis (AMIC) technique 
A. Corazza, Genoa/IT 

11:09   Magnetic Resonance and Ultrasound in Achilles tendinopathy: Predictive role and response 
assessment to platelet-rich plasma and adipose-derived stromal vascular fraction injection 
C. Messina, Milan/IT 

11:17  Plantar plate disease as a part of forefoot overload syndrome: The role of MRI in detecting 
associated injuries 
V. Tempesta, Viterbo/IT

11:25  Quantitative assessment of joint space narrowing progression in the feet of rheumatoid 
arthritis patients using a computer-based temporal subtraction method 
T. Kamishima, Sapporo/JP

11:33  Efficacy of US-guided needling for the treatment of Achilles tendon tendinopathy: clinical and 
imaging evaluation in comparison with conservative physical therapy 
S. Quarchioni, L‘Aquila/IT

11:41  Value of weight-bearing (WB) MRI scans for the evaluation of traumatic and overload 
pathologies of the midtalar (MT) and subtalar (ST) joints 
F. Bruno, L‘Aquila/IT

11:49  MR finding of Deltoid ligament tear: Which component of the deltoid ligament was injury-
prone? 
Y. Kobashi, Chiba/JP

11:57  Quantitative muscle ultrasound as an imaging biomarker for frailty syndrome   
R. Miron Mombiela, Valencia/ES

12:05  Posterior tibial tendon dysfunction: Correlation between magnetic resonance imaging, clinical 
and histological findings 
V. Chianca, Naples/IT

12:13  Measurement of pennation angle in the aging population   
J. Vucetic, Valencia/ES

12:21  Preliminary experience in disorder and dysfunction of TMJ using a MRI weight bearing in 
dynamic orthostatic exam and comparative clinostatic exam 
S. Giannini, Rome/IT

12:30–14:00  Break

 Visit the EPOS™ Area & pass by our exhibitors
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14:00–15:45  Sport: How to help the shoulder surgeon manage sports lesions?  Room 1 
 C. Faletti, Turin/IT; J. Kramer, Linz/AT  

14:00  Labrum: Can we differentiate normal wear from pathology?    
M. De Filippo, Parma/IT

14:10   Capsulolabral variants versus lesions   
C. Glaser, Munich/DE

14:20   Capsulolabral pathologies: Not only Bankart  
I. Boric, Zabok/HR

14:30   Bony lesions: A bipolar problem    
P. Jungmann, Munich/DE; A. Vieira, Porto/PT 

14:40   Biceps pulley lesions & biceps instability   
R. Sutter, Zurich/CH 

14:50  Inferior glenohumeral ligament anatomy & pathology   
S. Maresch, Ede/NL 

15:00   Superior & middle glenohumeral ligament anatomy and lesions   
M. Shahabpour, Brussels/BE 

15:10   Rotator cuff tears   
E. McNally, Oxford/UK 

15:20  Pectoralis major tears   
M. Zanetti, Zurich/CH 

15:30   Suprascapular nerve entrapment   
G. Bierry, Strasbourg/FR

14:00–14:50  Publish or Perish  Room 2 
 M. Midiri, Palermo/IT; O. Schillaci, Rome/IT 

14:00   How to write a scientific manuscript    
L. Sconfienza, Milan/IT

14:12   Ethics in publication   
A. Giovagnoni, Ancona/IT

14:24   The peer-review process: Critical issues   
H. Imhof, Vienna/AT

14:36   How to get published    
J. Hodler, Zurich/CH

14:50–15:45  Medicolegal and forensic issues  Room 2 
 J. Blickman, Rochester/US; A. Carriero, Novara/IT  

14:50   Bone age assessment by MRI    
F. Dedouit, Toulouse/FR

15:02   Spectrum of missed fractures in the ER   
A. Pinto, Naples/IT

15:14   San Nicola di Bari: Imaging analysis   
F. Introna, Bari/IT 

15:26   Imaging of battered child syndrome   
J. Blickman, Rochester/US
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14:00–15:45  Tumor – Part 2  Room 3 
 R. Arkun, Izmir/TR; I. Nöbauer-Huhmann, Vienna/AT  

14:00   MRI-guided high-intensity focused ultrasound treatment for painful bone metastases    
S. Guerri, Bologna/IT

14:10   Lipoma vs. liposarcoma: A diagnostic challenge   
T. Dietrich, St. Gallen/CH

14:20   When should an urgent change in patient management be sought in tumors?   
H.T. Sanal, Ankara/TR 

14:30   Diagnosing bone metastases as a new emergency with high social and healthcare costs   
M. Weber, Heidelberg/DE

14:40   When multiple myeloma becomes an emergency?    
D. Albano, Palermo/IT

14:50   Spinal cord compression because of spinal tumors    
J. Martel, Alcorcon/ES 

15:00   Acute pain control in interventional procedures of tumors   
J. Gielen, Antwerp/BE

15:10   Whole-body MRI – Applications in bone metastases   
F. Lecouvet, Brussels/BE

15:20   Whole-body MRI – Applications in lymphomas    
A. Stecco, Novara/IT

15:30   Imaging-guided procedures to treat oncologic disease in MSK    
D. de Ceglia, Bari/IT

15:40  Q&A   

15:45–16:00  INVITATION TO ESSR 2018 IN AMSTERDAM  Room 1 
 M. Reijnierse, Congress President 2018  

16:00–16:15  Coffee Break

16:15–17:15  ESSR Quiz Session  Room 1 
 V. Cassar-Pullicino, Oswestry/UK 

  Two ESSR teams will compete against each other  
in a challenging quiz session.

17:30–18:30  ESSR GENERAL ASSEMBLY  Room 1 

  For ESSR members in good standing for the year 2017.
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INVITED ABSTRACTS

The upper limb  
L.M. Sconfienza; Milan/IT

Trauma is a very common occurrence in the musculoskeletal system. Regarding the upper limb, trauma may involve 
different anatomic structures which can be assessed using ultrasound. In the shoulder, we can use ultrasound to evaluate 
trauma affecting the acromion-clavicular joint and the tendons of the rotator cuff. In the elbow, we can evaluate disruption 
of ligaments and tendons, mainly distal biceps and triceps tendons. In the wrist and hand, ultrasound can evaluate ligament 
and retinacula disruption, while tendon trauma is less frequent. In general, ultrasound cannot be used to evaluate traumatic 
instability or dislocation, although some signs can be detected. 

Take Home Points  
1. In the traumatic shoulder, ultrasound can be used to assess the acromionclavicular joint and rotator cuff tendons
2. In the traumatic elbow, ultrasound can be used to assess the collateral ligaments and biceps and triceps distal tendons
3.  In the traumatic wrist, ultrasound can be used to assess ligament and retinacula disruption, while tendon trauma is less 

frequent

The lower limb  
E. Drakonaki; Heraklion/GR

The lecture will demonstrate the normal anatomy of the most commonly injured structures after trauma of the lower limb. 
We will discuss the anatomy of the largest muscles of the thigh and calf and the anatomy of the tendons around the knee 
area (extensor mechanism, the pes anserinus and biceps femoris tendon) and the ankle (the extensor and flexor tendons 
of the ankle, the Achilles tendon and the peroneal tendons). We will also show the anatomy of the commonly injured ankle 
ligaments and the major nerve branches of the lower limb including the sciatic, the tibial and common peroneal nerves and 
the plantar nerve.

Ligament trauma  
Á.L. Bueno Horcajadas, J. Martel, A.M. López Ruiz; Madrid/ES

Ligamentous injuries are a challenge for traditional imaging modalities as they require dynamic assessment. In recent years, 
ultrasound (US) can provide rapid non-invasive excellent assessment of these injuries when the structures are superficial 
enough. Ultrasound findings consist from mild ligament thickening, subcutaneous edema and increase of Doppler flow 
to full thickness tear, proved on dynamic maneuvers. Ligaments most amenable to ultrasound assessment include the 
acromioclavicular joint, the ulnar collateral ligament (UCL) of elbow and the thumb, the medial collateral ligament of the 
knee, and the ligament complexes of the ankle and foot.
Acromioclavicular Joint (ACJ). Ultrasound evaluation of ACJ subluxation-dislocation is better than radiographic evaluation. 
The superior capsule and ligament ultrasound profile becomes prominent, and the joint cavity appears widened and 
distended by hematoma or fluid (Fig. 1). More severely injured ACJ shows upward displacement of the distal end of 
the clavicle and hypoechoic hematoma in the soft tissues between the clavicle and the coracoid process which may be 
considered as an indirect sign of injured coracoclavicular ligaments. It is possible to correlate ultrasound findings with Tossy 
I, II and III scale.
Ultrasound “milking” stress maneuver can diagnose UCL tears of the elbow facilitating timely treatment and successful 
rehabilitation program. Proper technique of ultrasound evaluation of UCL of the first metacarpophlangeal joint provides 
a safe an effective bedside method of assessing this ligament from strain to Stener lesion, with special attention to the 
adductor pollicis aponeurosis (Fig. 2).
Ankle sprains are one of the most common sporting injuries, mainly on the lateral ligament complex (LCL) by inversion 
mechanism injury. The anterior talofibular ligament (ATFL) is the first affected (Fig. 3). To visualize ATFL the probe must be 
oriented parallel to the foot sole. The stress dynamic maneuver is plantar flexion, anterior drawer and internal rotation of the 
foot. The calcaneofibular ligament (CFL) is the second one injured. To visualize its fibular insertion is necessary foot dorsal 
flexion which is also the CFL stress maneuver. It is seen pushing the peroneous tendons. It is possible US visualization of 
the strong posterior talofibular ligament (PTFL) and the posterior inferior tibiofibular ligament PITFL) although they are rarely 
injured. However it is important to evaluate the anterior inferior tibiofibular ligament (AITFL) because is injured in more than 
10 % of sprains of LCL complex. Chronic non treated AITFL may lead to ankle instability and osteoarthritis. Remember the 
cranial orientation from fibula to tibia of this ligament to achieve a proper orientation the US probe. Foot external rotation is 
a good stress maneuver for AITFL.
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Take Home Points 
Proper imaging evaluation of traumatic ligament injuries demands dynamic visualization. Ultrasound is the best method to 
perform this evaluation for superficial structures.  
It is mandatory to know the anatomic orientation of the ligamentous bundles and the stress maneuvers for the different 
ligaments to get the proper position of the US transductor and to perform a correct exploration.  
US Tossy scale to evaluate ACJ subluxation.  
“Milking” maneuver to evaluate elbow UCL.  
Adductor pollicis aponeurosis glissade to evaluate thumb UCL.  
In LCL sprains of ankle, in addition the evaluation of the AFTL and CFL, do not forget checking anterior inferior tibiotalar 
ligament, calcaneocuboid ligament and dorsal talonavicular ligament. 
 

Nerve trauma  
P. Peetrons; Brussels/BE

Peripheral nerve traumas are not unusual when associating with open wounds, blunt traumas, fractures or joint 
dislocations.
The diagnosis can be made on muscle motor syndromes and electrophysiology procedures if the nerve has a motor 
function and on sensory deficits, including paresthesia, and evocated potentials if the nerve has only a sensitive function.
Ultrasound is very effective in showing the normal and abnormal peripheral nerves. Their specific follicular aspect in short 
axis views is characteristic.
The main nerves are easily detected by using the anatomy landmarks, muscles, bones, joints.
The small nerves are more difficult to see but the effect of a nerve lesion on muscles in case of a motor nerve lesion can 
be seen because of the muscle edema and the fatty infiltration following a denervation.
Lesions contain neurapraxia, axonotmesis and neurotmesis. The 2 later ones ore seen as enlarging follicules (axonotmesis) 
and enlargement of the whole nerve with nerve discontinuity (neurotmesis). Lesions as small as 1 mm can be seen in very 
small peripheral nerves.
Examples of post-trauma neuromas and little nerves enlagements will be shown and relationship with the trauma (bone 
fracture, joint dislocation or direct blunt or open trauma) will be discussed.
 
Take Home Points 
1. The knowledge of anatomical landmarks for nerve is detection is essential
2. The knowledge of the function of the nerve must also be known
3. The knowledge of the clinical history and the type of trauma is the third exigence.
4.  Using the „elevator technique“ is the best way to follow a nerve from the point of the anatomical recognition of the 

nerve to the point of the trauma.
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Fig.1: 
Acromioclavicular 
subluxation.  
CL: clavicle.  
A: acromion.

Fig. 2: Thumb UCL injury. 
A) Grade I. B) Grade 3-4 
C) Stener lesion (Courtesy 
Dra. Silvia Martínez). P: 
phalanx. M: metacarpal. 
Arrows: aductor pollicis 
aponeurosis. *UCL 
proximal fragment 
superficial to the 
aponeurosis.

Fig. 3: AFTL injury. 
A) Strain. B) Partial 
thikness tear.  
C) Full thikness tear.  
F: fibula.  
T: talus. *ATFL.
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Fractures  
J.F. Griffith; Hong Kong/HK

Ultrasound is a useful means of demonstrating traumatic and stress fractures to both bone and cartilage in situations where 
radiography is known to be limited. The most useful areas clinically is in the diagnosis of rib fractures and stress fractures. 
Up to 85% of traumatic rib fractures are not visible on radiographs, including even dedicated rib views. A similar high 
percentage of stress fractures of the ribs (common particularly in rowers) are not visible on radiographs. Ultrasound is also, 
depending on local expertise and availability of other imaging modalities, particularly useful in chondral fractures, sternal 
fractures, nasal bone, scaphoid and paediatric elbow fractures.
The most common sign of fracture on ultrasound is focal cortical disruption with adjacent soft tissue oedema, haematoma 
± callus. Stress fractures are seen as focal periostitis (hypoechoic rim), juxtacortical hyperaemia and soft tissue oedema at 
the symptomatic site. 

Take Home Points 
Ultrasound is very useful at identifying some radiographically occult traumatic fractures, particularly rib fractures. 
Ultrasound will also demonstrate many stress fractures before they become radiographically apparent.  

Infections  
G.M. Allen; Oxford/UK

This talk will cover the use of ultrasound in the child, adult and post interventional procedures.
I will discuss the strengths and weaknesses of using ultrasound in the context of bone and soft tissue infection including 
where it fits into the clinical management of patients.
The lecture will be available on our website stlukesradiology.org.uk after the lecture.

Take Home Points 
Ultrasound can be used to aid in the diagnosis of infection but microscopy and culture is needed for confirmation.

Post-operative complications  
M. Zappia; Campobasso/IT

In recent years, the demand for musculoskeletal ultrasound (US) for post-operative complications seems to have greatly 
increased. The ability to dynamically evaluate the tendon, ligament and nerve structures without artifacts of surgical 
devices is the greatest advantage of US. This, as well as the utilization of power doppler, often makes US a first choice 
method for the evaluation of the post-operative musculoskeletal system.
In cases of “tendon to bone” surgery, such as in rotator cuff repair, ultrasound allows direct visualization of the tendon-
bone interface, of the suture and of the reactive vascularization, making it possible to evaluate tendon healing. In sutured 
tendon, such as achilles, in addition to providing tendon healing information, US allows us to evaluate any adhesion or 
iatrogenic lesions of the surrounding nerves.
Iliopsoas impingement, pseudotumor and infections, after total hip replacement represent other common post-surgical 
pathologies where US could be used as the initial screening tool for diagnosis. It could also be valuable as a real-time 
guidance for diagnostic and therapeutic procedures.

Take Home Points 
1. US allows dynamic evaluation of operated tendon, ligament and nerve structures without artifacts of surgical device. 
2. The power-doppler helps to evaluate repair and inflammatory processes. 
3. US could be a useful tool as a real-time guidance for diagnostic and therapeutic procedures in post operative pathologies. 
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Tendon trauma  
A. Klauser; Innsbruck/AT

Tendon disorders include both acute and chronic ruptures as well as a spectrum of chronic overuse injuries involving 
inflammatory and degenerative changes within the tendon and surrounding tissues.
Acute ruptures of the Achilles tendon usually occur in middle-aged men during athletic activities in the watershed 
region. Dynamic ultrasonography has the potential role in selecting appropriate treatment based on the degree of tendon 
apposition and gapping, seen as fibre dehiscence with fluid filling.
Chronic ruptures are filled with scar tissue and may appear as an area of increased echogenicity. Sonographic assessment 
of the tendon stumps distance is not only of importance in Achilles tendons, but it is of interest generally in tendon ruptures 
for the surgeons, also for example in extensor and flexor finger tendons and rotator cuff ruptures as well.
Pathomechanism can vary in different tendon entities, e.g. besides isolated peroneal tendon tears and ruptures resulting 
from acute ankle inversion injuries, attritional peroneal tendon tears can occur with chronic conditions such as lateral ankle 
instability, resulting in peroneal tendon subluxation and dislocation, presenting with longitudinal splitting and tenosynovitis. 
Dynamic ultrasonography can prove information on integrity of retinacula and ligaments in addition to tendon rupture 
assessment.

Take Home Points  
Ultrasonography can prove information on tendon stumps distance, integrity of retinacula and ligaments in addition to acute 
and chronic overuse tendon injuries assessment.

Muscle trauma  
J.A. Jacobson; Ann Arbor, MI/US

Mechanisms of injury that produce muscle trauma may be in the form of a stretch injury or direct impact. A stretch injury 
occurs during eccentric muscle contraction, when a muscle is elongated during active muscle contraction and commonly 
involving muscles that cross two joints, such as the hamstrings and gastrocnemius. In this situation, the injury usually 
occurs at the musculotendinous junction. A direct impact injury to muscle typically involves the muscle belly.
Muscle architecture also predicts the pattern of muscle injury at ultrasound. For example, the gastrocnemius has a broad 
musculotendinous aponeurosis at its deep aspect adjacent to the soleus. Injury at this site will produce fiber discontinuity 
at the aponeurosis with intervening hemorrhage, beginning distally. Another example of unique muscle architecture is the 
rectus femoris in the thigh, where the central aponeurosis from the indirect or reflected head may be injured, and is seen 
throughout the center of the muscle. Severity of muscle injury can be categorized by a grading system, which correlates 
with findings at ultrasound.
A grade 1 muscle injury (or strain) represents microscopic tearing without gross macroscopic fiber discontinuity. This is 
the mildest form of muscle tear and may appear as subtle increased echogenicity from hemorrhage at the injury site. 
Ultrasound has been shown to have low sensitivity in this diagnosis compared with MRI, especially in deep muscles 
with complex architecture like the soleus. Inherent anisotropy of muscle tissue may also create false positive ultrasound 
diagnosis of a grade 1 muscle injury. Another form of grade 1 muscle strain is termed delayed-onset muscle soreness or 
DOMS, where an overused muscle will show focal or diffuse hyperechogenicity from edema 2 -3 days after injury, typically 
involving the upper extremity.
A grade 2 muscle injury (or partial tear) will show incomplete muscle fiber disruption, typically associated with mixed 
echogenicity hemorrhage or fluid collection. Such injuries may also involve the periphery of the muscle at is fascial 
attachment (epimyseal fascia injury), described in the quadriceps and hamstring musculature. Facial tears may predispose 
to muscle hernia.
A grade 3 muscle injury (or complete tear) is most severe and is characterized by complete muscle discontinuity. Muscle 
retraction is a helpful associated feature, which may present as a palpable mass. A direct impact injury to muscle may 
result in a hyperechoic contusion, often associated with a hematoma that can range from hyperechoic (hyper-acute) to 
anechoic (chronic).
Remote muscle injury may be associated with myositis ossificans, which appears as a hypoechoic mass-like area with 
characteristic peripheral mineralization, best characterized by radiography or CT. The peripheral pattern of mineralization 
differentiates myositis ossificans from calcified or ossified malignancy, such as synovial sarcoma or extra-skeletal 
osteosarcoma. A remote muscle injury may also produce muscle atrophy, appearing as increased echogenicity from fat 
infiltration and decreased muscle size, as well as focal hyperechoic muscle fibrosis.

Key References:
Peetrons P. Eur Radiol 2002; 12:335-43.
Blankenbaker DG, Tuite MJ. Semin Musculoskelet Radiol 2010; 14:176-193.
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Take Home Points 
- Muscle injuries include musculotendinous strain and muscle contusion 
- Grade 1 muscle strain: microscopic tear with gross fiber discontunity 
- Grade 2 partial tear: incomplete muscle tear 
- Grade 3 complete tear: complete muscle discontunity often with retraction 
- Chronic sequelae of muscle trauma: seroma, myositis ossificans, atrophy, fibrosis 

Ligament trauma  
F. Di Pietto; Naples/IT

Ligament tears can be demonstrated with US at different sites, including the ankle and foot, the wrist and hand, the knee 
and the elbow. The US features of a torn ligament vary depending on whether the lesion is acute or has healed. In acute 
phases, a partially torn ligament appears swollen and hypoechoic but continuous; an anechoic band over the superficial 
aspect of the ligament may be observed representing reactive soft-tissue edema. In complex ligaments, US can distinguish 
the abnormal hypoechoic portion of the ligament from the unaffected one retaining a normal appearance. In acute complete 
ruptures, a hypoechoic cleft reflecting the hematoma can be detected through the ligament substance and the free ends of 
the severed ligament may appear retracted and wavy. In doubtful cases, the ability to assess the ligament dynamically is a 
definite advantage of US: under stress, a normal ligament tightens preventing excessive widening of the joint space; if the 
ligament is torn, a paradoxical movement is obtained reflecting joint instability. In chronic partial tears, the ligament always 
appears thicker than normal on US images. Calcifications within the ligament substance in old tears and irregularities of 
the bony insertions in avulsion injuries may be observed. A typical example is the Pellegrini-Stieda syndrome (calcification 
of the proximal end of the medial collateral ligament of the knee). In ligament lengthening following a partial tear, dynamic 
scanning during a stress maneuver obtained at rest and during stretching may be helpful to distinguish normal laxity from 
partial ligament tears based on widening of the joint space.

Take Home Points 
Ligament tears can be demonstrated with US at different sites, including the ankle and foot, the wrist and hand, the knee 
and the elbow.
The US features of a torn ligament vary depending on whether the lesion is acute or has healed.
In doubtful cases, the ability to assess the ligament dynamically is a definite advantage of US.
Calcifications within the ligament substance in old tears and irregularities of the bony insertions in avulsion injuries may be 
observed.
 
 
Nerve trauma  
A. Loizides; Innsbruck/AT

Ultrasound has become especially in the last decade the first line imaging modality for the evaluation of peripheral nerves. 
With increasing technological trends and transducers with frequencies up to 24 MHz even tiny peripheral nerves can be 
depicted. Its broad availability, non-invasivity, possibility of a dynamic examination and low cost, make Ultrasound the 
ideal imaging tool in peripheral nerve imaging especially in the context of peripheral nerve trauma. Besides the clinical 
and electrophysiological findings which give us information about the functional status of nerves and information about 
the acuity of nerve damage, sonography has the unique advantage of delivering information with high imaging resolution 
about the morphological status of nerves and their surroundings. Thus the main role of sonography is to define the 
localisation of injury and especially to determine the severity of injury: The differentiation between a major neural lesion 
(neurotmesis) and a minor lesion (axonotmesis) is an essential diagnostic information which contributes to the therapeutic 
decision. Electromyography and nerve conduction studies cannot differentiate an axonotmesis and neurotmesis. Even the 
combination of clinical examination and nerve conduction studies is insufficient for determining the precise extend of a 
nerve lesion, thus sonography should complete the diagnostic algorithm in the evaluation of peripheral nerve trauma.

Take Home Points 
Sonography should be the first line imaging modality for the evaluation of peripheral nerve trauma. 
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Infections  
R.S.D. Campbell; Liverpool/UK

US may be used as the primary diagnostic & interventional tool for MSK infection, or as an adjunct to other imaging 
modalities for Septic arthritis Soft Tissue infection Osteomyelitis 

Septic Arthritis
Acute septic arthritis should be regarded as a medical emergency as infection within a joint leads to rapid chondrolysis and 
joint destruction. US is the primary imaging modality to confirm or exclude a joint effusion.
Infected joint effusions usually contain some internal echoes on US, but an anechoic effusion does not absolutely exclude 
the presence of infection. US can help differentiate echogenic effusions from synovial thickening by the use of Doppler 
imaging and sonopalpation. Joint aspiration is required whenever infection is suspected.

Soft Tissue Infection
Soft tissue infection arises from many causes that include haematogenous spread, penetrating injury and iatrogenic causes. 
It is also prevalent in diseases such as diabetes with pyomyositis. There may be associated underlying osteomyelitis or 
septic arthritis.
US may demonstrate compressible echogenic fluid collections, with surrounding more solid inflammatory tissue, which 
may show increased vascularity on Doppler US. Infection may easily cross anatomical compartments, and spread along 
fascial planes and via tendon sheaths etc. Sinus track extending towards the skin surface may be apparent.
The presence of gas, manifest by echogenic reflections and comet tail artefact should raise the suspicion of necrotising 
fasciitis, in the absence of any superficial sinus tracks.
US guided aspiration can help confirm the infecting organism. Formal drainage procedures may be performed under US 
guidance. Instillation of antibiotics into infected bursae may be useful as an adjunct to oral or i.v. antiobotic therapy. Biopsy 
may be required for solid inflammatory masses.

Osteomyelitis
US is more limited in osteomyelitis, but may be used as an adjunct to other imaging modalities.
In acute osteomyelitis, US may show features of periosteal oedema and periosteal elevation, which may be useful when 
plain films are normal and other imaging modalities are not immediately available.
In chronic osteomyelitis, the presence of intra-medullary abscesses extending into the soft tissues through cloacae 
indicates activity of infection, and can be combined with aspiration when required.
US can aid the diagnosis of infection related to orthopaedic implants by demonstrating adjacent inflammatory change and 
fluid collections.

Trauma to the soft tissues around the shoulder  
A. Grainger; Leeds/UK

Broadly three areas of soft tissue trauma about the shoulder can be considered:
1) Injury to the rotator cuff
2) Injury to the labrum and ligaments
3) Injury to the musculature about the shoulder
Since the time allowed for this presentation is only 10 minutes it will not be possible to provide a detailed comprehensive 
review of any of these areas, but the talk will highlight traumatic disruption of the labro - ligamentous complex following 
shoulder dislocation.
It is important to recognise that the glenohumeral ligaments which provide stability to the shoulder in extremes of motion 
take a partial origin from the glenoid labrum and disruption will frequently involve avulsion of the labrum with the inferior 
glenohumeral ligament in the form of Bankart injury. Different patterns of Bankart injury are seen and will be reviewed in 
this talk, along with strategies for imaging soft tissue shoulder injury of the labrum and ligaments at the shoulder. 

Take Home Points 
1. Labro-ligamentous injury may occur following shoulder dislocation
2.  Following anteroinferior dislocation the classic bankart (soft tissue) lesion will involve avulsion of the anteroinferior 

glenoid labrum
3. MRI, MR arthrography and CT arthrography provide excellent imaging for the assessment of labroligamentous injury
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Bony elbow  
A. Bazzocchi; Bologna/IT

The elbow is a complex joint, consisting of three different articulations included in the same synovial capsule: the 
ulnotrochlear (hinge), the radiocapitellar (hinge and pivot) and the radioulnar (pivot) joint. This anatomical complexity allows 
two degrees of motion; flexion-extension movements centered at the ulnotrochlear joint, and pronation and supination 
movements centered at the radiocapitellar and radioulnar articulations.
One of these joints, the ulnotrochlear, is the most important osseous stabilizer of the elbow.
The role of the radiologist in the assessment of the traumatic elbow requires good understanding of the most common 
injury mechanisms.
15% of Emergency Department visits are related to elbow and forearm trauma. Elbow fractures account for 5% of all 
fractures.
Radial head and neck fractures are the most common elbow fractures in adults (33-50%). Distal humerus fractures 
represent approximately 30%, and olecranon fractures account for approximately 10% of elbow fractures. Coronoid 
process fractures represent another important entity, much less frequent but associated with dislocation mechanisms and 
other fractures and with the potential for development of instability.
Acute elbow dislocations are most commonly posterior in adults and can be classified as simple (without associated 
fracture) or complex (with associated fracture).
Plain radiographs are the first-line imaging modality in the evaluation of the traumatic elbow after physical examination. An 
antero-posterior and a lateral view are routinely performed. Several other standard projections can be useful in correlation 
with patient presentation and suspected diagnosis (e.g. radial head view, coronoid view, medial and lateral oblique views).
Non-displaced fractures may be difficult to diagnose at initial radiographs and indirect signs such as fat pad elevation must 
be evaluated. Computed Tomography (CT) should be performed in all cases of complex fractures to accurately assess 
injury pattern, the intra-articular extent and detect any intra-articular dislocated bony fragments. CT is also indicated in 
elbow dislocation. Multiplanar and 3-Dimensional reconstructions enhance preoperative planning.
Magnetic Resonance Imaging (MRI) is more frequently performed in patients with chronic or repetitive injuries rather than 
in an acute setting. MRI has an important role in detecting occult fractures and osteochondral lesions that go unnoticed on 
radiographs and CT.
The acute patterns of bone injuries with focus on the most commonly used classifications of fractures and fracture 
dislocations are presented, with emphasis on their value in surgical planning.

Take Home Points
1.  15% of Emergency Department visits are estimated to occur for elbow and forearm trauma. Elbow fractures account for 

5% of all fractures
2.  The traumatic mechanism determines the pattern of osseous and ligamentous injury, with important implications on 

elbow instability.
3.  A comprehensive diagnosis, based on the knowledge and use of classification systems in agreement with the 

orthopaedic surgery team, is of utmost importance for management of the patient and surgical planning.
 
 
Soft tissues around the elbow   
A. Aliprandi; Milan/IT

A thorough comprehension of elbow pathological condition derives from deep and clear knowledge of both joint anatomy 
and mechanism and kinematics of subluxation and injury. Although the elbow is one of the most congruous joints, 
traumatic dislocation of the elbow is the second most common dislocation after the shoulder with a reported incidence 
about 5.0 per 100,000 person-years.
Every day in their practice, orthopaedics and radiologists have to come across with several elbow pathologies; 
unfortunately a precise comprehensions of the mechanisms that produce the patient symptomatology sometimes are still 
controversial and debated. In this scenario, imaging can provide essential information to achieve a correct diagnosis and to 
set up the most appropriate therapeutic choice.
MRI and US are essential to obtain high-resolution images US with dynamic potential stress and MRI and MR arthrography 
with excellent tissue contrast in multiple plain. MRI and MR arthrography provides clinically useful information like an 
excellent depiction of muscles, ligaments, and tendons as well as the ability to directly visualize nerves, bone marrow, and 
hyaline cartilage.
MRI plays a crucial role to suggest the appropriate treatment to restore full joint function and to avoid disabling sequelae 
including recurrent instability, post-traumatic contractures, and arthritis.
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Learning objectives  
1. To understand the mechanisms and kinematics of elbow injury
2. To adapt the MR protocol to the patient‘s clinical condition
3. To improve interdisciplinary communication
4. To use all tool of diagnostic imaging in evaluating soft tissues around the elbow

Bony wrist   
S. Donatiello; Modena/IT

Background
The wrist represents a complex mosaic of skeletal elements with intricate mechanical kinematics, which are harmonized by 
numerous ligaments and driven by the tendons identifiable around it. The osseous components of the wrist are the distal 
radius and ulna, the carpal bones and the bases of the metacarpus.
Conventional radiography, in the standard projection (PA and LL), represents the first imaging approach and it is often 
effective to point out most bony wrist injuries. Additional views may be obtained in certain specific clinical contexts (e.g.: 
the suspect of the scaphoid fracture). Computed tomography plays a role in solving some doubtful cases because it 
helps to detect occult fractures; moreover, CT is useful to define the exact anatomic setting in comminute fractures and 
dislocations. Magnetic resonance is effective to show occult trabecular fractures and some particular complications (e.g.: 
avascular necrosis of the scaphoid).

Main body
Fractures of distal radius account for 75% of all wrist injuries and constitute approximately 17% of all fractures. The prior 
mechanism of wrist injuries is falling out onto an outstretched hand.
Several eponyms and classifications are developed to identify the different types of distal radius injures.
Colles fracture is the most common wrist fracture, especially in adults. It is an extra-articular distal radial metaphyseal 
fracture with dorsal angulation and displacement of the distal fragment. Smith described a fracture in which the distal 
fragment shows a volar angulation and displacement (also known as “reverse” Colles fracture). It is a consequence of a fall 
onto a flexed hand. Barton fracture is an intra-articular fracture associated with a (dorsal or volar) dislocation of the distal 
radius fragment and the carpus. Hutchinson fracture is an oblique intra-articular fracture with an involvement of the radial 
styloid process. A die-punch fracture involves the lunate fossa of the distal radius and it is due to the impact of the lunate 
on the articular surface of the radius.
Beyond these eponyms, it is important to report some main features of the distal radius fracture, such as: direction of the 
fracture, angulation of the fragment, involvement of the articular surface and comminution. In particular, it is important to 
assess the comminution because this aspect can affect the treatment.
The treatment of a distal radius fracture provides two possible ways: a conservative, non-surgical approach (cast 
immobilization/closed reduction) and the surgical fixation. The treatment choice depends on the type of the fracture, the 
age and activeness of the patient, the hand dominance and the quality of the bone. The most important complication of a 
distal radius fracture is malunion.
In the setting of the bony distal radius injuries, two fractures related with distal radio-ulnar joint disruption must be 
mentioned: Galeazzi fracture dislocation and Essex-Lopresti fracture dislocation.
Carpal fractures represent the second most common wrist injuries and scaphoid represent the most common site of all 
carpal fractures, accounting for at least 65% of them. The proper radiographic approach to study a suspected scaphoid 
fracture includes the standard projection plus a “scaphoid” view (a PA centered on the scaphoid with the wrist in maximal 
ulnar deviation and the tube angulated 30° distally). Unfortunately, some fractures may remain occult at the conventional 
radiography; CT and MR are performed to show occult fractures. In particular, MR is the investigation of choice for the 
diagnosis of some occult fractures because of its capability to identify trabecular bone injuries and to point out an avascular 
necrosis. This event is the most fearful complication of a scaphoid fracture and it is due to the vascular supply of the 
scaphoid. Treatment of scaphoid fractures can be divided into immobilization with cast application or internal fixation.
Fractures of the other carpal bones and the metacarpal bases are less common and are often included in complex injuries. 
Provided that conventional radiography represents the first approach for these fractures, CT and MR constitute a valid tool 
to point out an occult fracture in doubtful scenarios. Treatment is usually conservative, making surgery necessary in cases 
of displaced fractures or when symptoms persist (e.g.: pisiform fracture).
Finally, despite the fact that carpal dislocations are often consequences of the ligaments injuries, fractures involving the 
bones of the grater arc (scaphoid, capitate, hamate, triquetral) may result in a perilunate dislocation. The most common 
fracture responsible for the perilunate dislocation is obviously the fracture of the scaphoid waist.
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Conclusion
Wrist is an intricate anatomic framework and it is the most common region of the upper extremity involved in traumatic 
events. Wrist injuries represent an important part of the workload of all emergency departments and the knowledge of 
several types of wrist fractures represents a key point to approach the patient suffering from a wrist trauma.

Take Home Points
- The most frequent mechanism at the basis of distal radius fracture is a fall onto an outstretched hand. 
- Knowledge of the features of all wrist injuries avoids overlooking of some of them. 
- Proper execution of plain film represents the first step to avoid the overlook some kind of fractures. 
-  CT represents a valid tool to identify some occult fractures (e.g.: carpal bones fractures different from scaphoid) and to 
show properly the anatomic setting in comminute injuries.

-  MRI remains the technique of choice to point out trabecular fractures; moreover it is the best tool to diagnose AVN of the 
scaphoid. 

- It is remarkable to describe the fractures accurately rather than the use of the eponyms. 

Soft tissues around the wrist   
N. Mamisch-Saupe; Zurich/CH

Traumatic injuries to the wrist are common in the general population. Apart from fractures, ligamentous injuries are 
important as they may compromise the stability of the joint.
This presentation aims to review the relevant anatomy of the soft tissue stabilizers of the wrist, with a focus on intrinsic 
carpal ligaments and the triangular fibrocartilage complex.
Static and dynamic radiographic signs of injuries to the soft tissue stabilizers will be reviewed in light of patterns of wrist 
instability. It will also cover technical considerations as well as the diagnostic value of advanced cross-sectional imaging 
techniques, with a focus on arthrographic procedures. Imaging findings will be presented and potential pitfalls discussed.

Take Home Points 
MR-Arthrography with injection in the midcarpal and distal radioulnar joint is the most reliable imaging technique to 
evaluate the morphology and detect possible injuries of the TFCC, SL and LT ligament.

Fingers   
A. Klauser; Innsbruck/AT

Finger injuries in traumatic settings include extra- and intraarticular fractures, of the latter (insufficiency Fx, sesamoid 
fx, luxation fx, avulsion fx), which should be differentiated from palmar plate injuries and periarticular trauma, affecting 
tendons, ligaments, retinacula and nerves.
Differentiation from overuse injuries in workers, sportsmen’s and the aging population can be challenging towards crystal-
induced arthritis, serum sickness reactions, and various forms of inflammatory arthritis.
Plain-film radiographs demonstrates classic traumatic finger involvement; however, it may be normal or show 
only nonspecific changes, in which fractures have to be further assessed by CT. The value of MRI consists in the 
comprehensive detailed assessment of osseous and periarticular structures, however Ultrasound in the majority of cases 
can already allow for differential diagnosis in a majority of cases.
An overview of typical finger trauma assessment affecting bones, joints and soft tissues will be presented.

Take Home Points 
An overview of typical finger trauma assessment affecting bones, joints and soft tissues will be presented. 
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Diagnosis and treatment of peripheral osteoid osteoma   
V. Bousson, B. Hamze, C. Parlier-Cuau, J.-D. Laredo; Paris/FR

Osteoid osteomas (OOs) are benign but inflammatory bone tumors, mainly observed in children and young adults. 
Histopathologic examination demonstrates an osteoid matrix consistent with a highly vascular connective tissue stroma 
and osseous tissue at various stages of maturity. OOs are responsible for chronic inflammatory pain and may be associated 
with focal reactive new bone formation, as well as joint effusion and synovitis when located in the vicinity of a joint. The 
pathophysiology of the OO and its natural history remain complex and poorly understood.
The radiographic and computed tomography (CT) diagnosis of OO is based on visualization of the nidus as a small, round 
or oval, radiolucency with a variable amount of mineralization, surrounded by reactive sclerotic bone. In most cases, these 
structural features readily differentiate OO from other lesions such as intracortical or intramedullary abscess, eosinophilic 
granuloma, herniation pit, intraosseous ganglion cyst, chondroma, chondroblastoma, osteoblastoma, and stress fracture. 
The nidus mineralization of OOs increases significantly with pain duration and may be a marker of tumor age. In challenging 
cases, demonstrating a hypervascularity of the nidus with dynamic MR sequences can provide crucial diagnostic 
assistance. Also more abundant vascularization of the nidus was described in OOs with long-lasting pain and in OO located 
on short or flat bones.
The standard treatment of OO is percutaneous thermal ablation of the nidus (interstitial laser, radiofrequency, cryotherapy), 
whose success rate exceeds 90%. Protective measures exist to prevent burn injuries to nerves or skin for example when 
the tumour is near vulnerable structures, i.e., the spinal cord or nerve roots, peripheral nerves travelling in close contact to 
bones, or the skin at the hands and feet. More recently, MR-guided focused ultrasound was used to treat patients with OO.

Take Home Points 
1.  CT and standard MR images and dynamic contrast-enhanced MR images allow to differentiate OO from other lesions 

such as intracortical or intramedullary abscess, eosinophilic granuloma, herniation pit, intraosseous ganglion cyst, 
chondroma, chondroblastoma, osteoblastoma, and stress fracture.

2. The standard treatment of OO is percutaneous thermal ablation of the nidus.

PRP in rotator cuff tendinopathy   
S. Martin Martin; Palma de Mallorca/ES

Platelet-rich plasma (PRP) is the cellular component of the plasma that is obtained by centrifuging whole blood and has 
a higher platelet concentration than whole blood. It also contains the cellular components of plasma that settle after 
centrifugation, as well as numerous growth factors that have the potential to play a role in tissue regeneration.
PRP injections into lesion sites have recently gained popularity in the treatment of tendinopathies.
PRP can be obtained by manual procedures (opened technique) or disposable kits (closed technique).
PRP could be injected without thrombin for example in chronic tendinosis, but it also can be used after activation with 
thrombin (or another activator) resulting in a gelatinous mass formation.
There are four PRP families, based on their leukocytes and fibrin content.
Pure-PRP without leukocytes, it can be liquid platelet concentrate suspensions (P-PRP) (before activation) or solid platelet 
concentrates biomaterials, with a strong fibrin architecture, and, therefore, always activate, called Pure platelet rich fibrin 
(P-PRP gel).
And L-PRP, with leukocytes, liquid (L-PRP) or solid (L-PRP gel) depending if there are activated or not. 
PRP has advantages in the treatment of tennis elbow. Additional preliminary studies have raised interest in PRP use for the 
treatment of jumper’s knee, rotator cuff and Achilles tendon repair.
The goal of PRP injected into areas of tendinopathy is to induce healing via cellular and humoral mediators.
Treatment for rotator cuff lesions without complete tears are mainly conservative. Subacromial injections of anesthetics 
or corticosteroids is often used to treat patients with persistent symptoms after rehabilitative therapy and use of oral no-
steroidal anti-inflammatory drugs (NSAIDs).
However, in many of these patients the response is partial or transient.
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In these cases, autologous blood injections have been shown to have value improving function and pain relief.
PRP is prepared using a Comercial Platelet Concentration System or by manual procedures. The blood sample is 
centrifuged to separate erythrocytes from the plasma and the plasma is centrifuged to separate the platelet-poor plasma 
from the platelet-rich plasma. After centrifugation 3-20 ml of the PRP is obtained. Using a sterile technique, real-time US 
guidance is provided during PRP injections. The lesion is localized under US and the PRP is infiltrated into the lesion of the 
supraspinatus tendon. 
Injection of PRP induce local inflammation, a moderate increase over baseline pain should be expected for 24-48 hours 
after the procedure. Positive results may take more than 12 weeks.

Conclusions
PRP injections could be a safe and useful treatment for tendinosis and partial tears of the rotator cuff.
PRP injections lead to a progressive reduction in pain and disability in patients with partial rotator cuff tears and tendinosis.

Take Home Points  
1.  Platelet-rich plasma (PRP) is the cellular component of the plasma that is obtained by centrifuging whole blood and has a 

higher platelet concentration than whole blood.
2.  PRP has the potential to heal the tendon of the rotator cuff tendon at the level of degenerative tissue and may be a 

primary nonsurgical treatment to refractory tendinosis and partial tears of the rotator cuff.
3. Clinicians and patients must be cautioned that the positive results may take more than 12 weeks.
 

US-guided treatment of muscle trauma   
A. Corazza; Genoa/IT

Ultrasound is well known as a low-cost, radiation-free and effective imaging technique to guide percutaneous procedures. 
Muscles represent a good target to perform interventional procedures under ultrasound guidance, with clear and precise 
visualization of the needle during the whole procedure. This presentation will deal with the local treatments of traumatic 
muscle injuries focusing on most recent approaches, such as platelet-rich plasma treatment of muscle tears in athletes. 
The knowledge of technical aspects is mandatory to act in the most safe and accurate way on target tissues, in order 
to improve the outcome of such ultrasound-guided procedures; a brief how-to-do practical guide based on day-by-day 
experience will be illustrated.

Take Home Points  
1. Review of main indications and procedures.
2. Knowledge of technical aspects.
3. Practical approach to US guided treatment of muscle trauma.

US diagnosis and treatment of lateral epicondylitis    
M. Obradov; Nijmegen/NL

Introduction 
Chronic epicondylitis lateralis represents failure of normal tendon repair characterized by collagen disruption, mucoid 
degeneration and associated with angiofibroplastic proliferation. As it is a self-limiting disease only in chronic conditions, 
refractory to conservative therapy percutaneous needle tenotomy (PNT) is performed.

Matherial and Methods
The combination of gray-scale and color Doppler changes is diagnostically superior to identify chronic lateral epicondylitis. 
Signs which confirm the diagnosis are a convex boundary of the extensor tendons, an erosive cortex, internal calcifications, 
a tear, and neovascularity in combination with concordant pain during compression with a US probe in the tendon region. 
Patients with positive clinical signs and concordant pain but no US findings require further MRI evaluation to exclude other 
possible causa of the pain.
Minimally invasive procedure for treatment of chronic tendinopathy unresponsive to conservative therapy is percutaneous 
needle tenotomy. Contraindications for the injections are coagulopathy, systemic infection or skin infection and allergy. 
High frequency small part US transducers are essential. A timeout procedure is part of every intervention. The procedures 
are performed in accordance with the sterile condition protocols. After extensive anesthesia of the region of the tendons 
18 G needle is advanced along the long axis of the transducer, parallel with the tendon fibres. Multiple needle perforations 
of the affected tendons are performed (10+).Bone tendon interface is specifically targeted. Calcifications are targeted 
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with the same 18-gauge needle to disrupt them. The possible complications are infections and allergic reactions. Post 
procedure include relative rest for 2 weeks, no irritation of the tendons, continue usual daily activities and physical therapy. 
The literature (level I en II evidence) about the PNTalone is not enough to give a definitive and full judgement but all of the 
studies show encouraging results.

Conclusion
Us guided PNT allows visualization of the tendon being treated. The foolproof performance is based on theoretically 
knowledge but also on training and experience.

Take Home Points
1.  Patients with positive clinical signs and concordant pain but no US findings of chronic lateral elbow tendinopathy require 

further MRI evaluation to exclude other possible causa of the pain.
2.  In a case of chronic insertion tendinopathy of the extensor tendon of the elbow unresponsive to conservative therapy 

PNT can improve patient outcome
3. The foolproof performance is based on theoretically knowledge but also on training and experience.

US-guided nerve injections  
J. Veryser; Knokke/BE

Ultrasound is the best imaging modality to evaluate peripheral nerves. Most of the peripheral nerves are superficially 
located and can be visualised with high frequency US probes over long segments with very high resolution. New US 
probes are being developed with new technology. Second degeneration active matrix probes are now available with very 
high frequency, from 19-21 MHz (Aplio i800, Toshiba).
MRI is the other imaging modality of choice, evaluating especially the indirect signs of nerve pathology like denervation 
oedema and fatty atrophy in the affected areas or evaluating nerve compressing lesions. The covered FOV is much less 
with MRI and especially the resolution of nerves is not comparable with the now a day‘s existing resolution on US).
Intraneural puncture and infiltration should be avoided, since it has been proved that intraneural and especially 
intrafascicular injection causes irreversible histological damage to nerves. The nerve can be damaged directly by laceration 
of the fascicles or nerve vessels caused by the needle tip, by intraneural compression of the intraneural vessels, causing 
ischemia or by direct toxic effect of the injected agent (LA, Corticoid, …).
The target of the perineural injection should be the mesoneurium or external perineurium. The entrance point, the trajectory 
and the target should be previously defined in a scrutinous way. The perineural infiltration should be performed after 
previously well documented diagnosis, in consent with the treating clinician and with a well-defined indication. Perineural 
nerve punctures should be performed by an experienced MSK ultrasonographist, with experience of the most difficult and 
precise punture procedures, using the appropriate equipment (high resolution probes) and possessing a perfect knowledge 
of MSK anatomy, especially of the nerves.
In case of external compression of a nerve the compressing lesion can sometimes be treated with puncture and aspiration 
like in the case of labral cysts or arthrosynovial cysts compressing a nerve, of course with avoiding the adjacent nerve 
itself. Compression of a nerve in a muscular tunnel or at the level of a penetrated fascia can be treated with a perineural or 
paraneural infiltration in the muscular canal or fascia entrance. A diagnostic puncture with LA can be performed along the 
nerve in the muscular canal, often with therapeutic effect by distending the canal (e.g. Superficial Peroneal Nerve at the 
deep crural fascia, PIN entrapment under Frohse’s arcade and in the supinator canal, ACNES syndrome,…).
In the case of nerve compression in an osteofibrous tunnel perineural infiltration can be very efficient, especially in 
the lower clinical grades (e.g. CTS grade 1 to grade 2). A horizontal ulnar approach above the canal of Guyon has been 
described as a method of infiltrating the carpal tunnel for CTS and has proven to be a very efficient and safe way to infiltrate 
the carpal tunnel. This method can be applied in many cases of compression in a osteofibrous tunnel with similar results.
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Fig. 1: Ulnar approach above the Guyon’s 
canal. Infiltration between the retinaculum 
and the median nerve with hydrodissection. 
Perineural infiltration above and under the 
median nerve (19 – 24 MHz active matrix 
probe).
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Nerve damage can be caused by trauma, surgery, direct penetrating trauma, friction by osteophytes or OS material,…The 
nerve fascicles can be partially or completely damaged. In case of a complete transection of a nerve an end bulb neuroma 
or stump neuroma can develop. Damage to a nerve without transection can result in a NIC: neuroma in continuity. Central 
damage to fascicles can result in a spindle neuroma, damage on the peripheral side of a nerve in a lateral neuroma. There 
is no consensus and little is known about the best treatment of posttraumatic neuromas.There are no clear indications for 
percutaneous infiltrations around traumatic neuromas. Surgery can be indicated in case of transection, spindle or lateral 
neuromas.

 
 

 
Intraneural injection can be indicated in case of a stump neuroma with severe phantom pain. The neck of the neuroma is 
infiltrated with Phenol to destroy the nerve conduction proximal from the stump neuroma. 
In case of a Morton neurma, which is not a true neuroma, US guided intralesional injections with Ethanol can be 
considered. 3 or 4 consecutive infiltrations (0.1 ml Ethanol 96% with 0.4 ml Bupivacaine) are needed with an interval of 3 to 
4 weeks. The best way to do it is the single operator technique with interdigital approach and with webspacecompression. 
The injection is performed directly in the fibrous tissue surrounding the interdigital nerve. It is a well-tolerated technique 
with good results (up to 87 % substantial pain relief with little or no complications).
 
 

 

The alternative is surgery with resection of the distal 3 cm of the interdigital nerve. Possible complications of these surgical 
procedures are: permanent interdigital sensory loss distal from the webspace, instability with hammertoe formation 
caused by transecting the intermetatarsal ligament, development of a stumpneuroma with even more pain and the classic 
complications of surgery.

Take Home Points  
1.  Nerve infiltrations should be performed in the mesoneurium or external perineurium, not to cause permanent histologic 

damage to the nerve.
2. Perineural infiltrations should be performed after clear diagnosis and indication, in consent with the treating clinician.
3. It should be performed by a professional MSK ultrasonographist, disposing over the best high frequency US equipment.
4. Save procedure must be defined (entrance, safe trajectory with precisely defined target).
5.  Indications are especially treatment of compressing lesions and compression of a nerve in a muscular tunnel or in an 

osteofibrous tunnel in the early clinical stages.
6. There is no clear indication for infiltrations of damaged nerves (NIC: spindle and lateral neuroma or end bulb neuromas). 
7.  Intraneuronal injections can be indicated in case of a painful stump neuroma in the neck proximal tot the neuroma with 

the intention of interrupting the nerve conduction.
8.  Infiltrations of Morton’s neuroma in the fibrous tissue surrounding the interdigital nerve with an interdigital approach and 

with webspacecompression can be indicated as an alternative for surgery, which has much more morbidity.
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Fig. 2: Lateral neuroma on the median nerve. 
Tinel + (19 – 24 MHz active matrix probe).

Fig. 3: Morton neuroma: fibrous tissue 
surrounding the interdigital nerve (19 – 24 
MHz active matrix probe). 
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Fusion Imaging-guided interventions outside the spine  
D. Orlandi; Genoa/IT

Ultrasound has emerged as a low-cost, radiation-free and effective imaging technique to detect joint abnormalities and to 
guide percutaneous procedures. 
Being superficial, wrist and hand tendons and joints represent a good target to perform such procedures using ultrasound 
guidance. This kind of approach allows for a clear and real-time visualization of the needles during their whole path. In this 
setting, the knowledge of technical aspects and tips is essential to act in the most accurate way on target tissues that can 
be as small as a few millimetres. 
Local treatments of the most common inflammatory and degenerative disease such as treatment of De Quervain’s 
tenosynovitis, trigger finger, trapezio-metacarpal joint osteoarthritis, will be described, also emphasizing precautions and 
tricks based on day-by-day experience.  

Take Home Points  
Ultrasound-guided percutaneous procedures around the wrist and hand may help to improve the outcome of the most 
common inflammatory and degenerative disease. 

Treatment of para-articular cysts by cement injection  
T. Le Corroller; Marseilles/FR

Para-articular intraosseous cysts (PAIC) are benign, nonneoplastic bone lesions that consist histologically of a cavity of 
varying size, without an epithelial or synovial lining, and containing mucoid viscous material. PAIC include intraosseous 
ganglia, subchondral cysts, and geodes. PAIC without degenerative joint disease can be symptomatic. Demonstration of 
progressive increase in size, surrounding bone marrow edema, or exceptionally, pathological fracture is helpful to diagnose 
a “symptomatic” PAIC.
Although percutaneous injection of bone cement under imaging guidance has been used safely over the past 25 years 
for the treatment of several benign and malignant conditions in the axial and appendicular skeleton, the efficacy and risks 
of percutaneous management of symptomatic PAIC have not been established to date. The percutaneous treatment of 
benign juxta-articular lesions with bone cement must be approached with prudence given the risk of articular leak and 
potential chondrolysis. Thus, calcium phosphate bone substitutes may be appropriate to treat such lesions because they 
are a bioactive slowly resorbable bone filler, with mechanical properties comparable to healthy trabecular bone.
The purpose of our lecture is to describe the technique and clinical outcome of percutaneous injection of calcium 
phosphate bone substitute under imaging guidance in the treatment of symptomatic PAIC.

Take Home Points
Calcium phosphate bone substitutes may be appropriate to treat percutaneously symptomatic para-articular intraosseous 
cysts.
 

Percutaneous augmented osteoplasty: When cement is not enough  
D. Filippiadis; Athens/GR

Bone augmentation and fixation has emerged as a minimally invasive, percutaneous treatment (alternative to surgical 
options) for fractures and lesions located in the peripheral skeleton. The technique and its variants aim to bone stabilization 
in cases of fractures or lytic lesions with impeding fractures. 
Standard cementoplasty includes the injection of PMMA in the peripheral bones; PMMA is ideal material for axial 
compression and tension forces however it has limited to moderate strength for shearing, torsion and bending forces 
which commonly are applied in long bones of the peripheral skeleton. Systematic reviews report a significant pathologic 
fracture rate post standard cementoplasty of long bones with lytic character of the lesion and extent of cortical involvement 
being significant predictor factors. In such locations the use of screws alone or in association with cement injection can be 
applied in order to augment stabilization and fixation. Alternatives include peek polymers, or other augmented osteoplasty 
variations using nails, cement filled catheters, kirschner wires or a metallic mesh of micro-needles in combination to PMMA 
injection. This last osteoplasty variation is known as the „rebar concept“; the combination of a metallic mesh of stainless 
steel micro-needles to PMMA injection seems to provide the necessary stability against the shearing forces applied in long 
bones during weight bearing.
In case of metastatic disease, prior to consolidation, percutaneous ablation can be performed applying any kind of available 
energy including radiofrequency, microwave or cryoablation.

IN
V

IT
E

D
 A

B
S

T
R

A
C

T
S



38 | ESSR 2017

Concerning osteoplasty variations and in order to reach a safe conclusion concerning their efficacy in structural support 
(which is a prerequisite for pain relief) there is a need for further and more extended in vitro biomechanical evaluation. 
Which combinations of factors such as technique, lesion and location will be ideal still needs to be evaluated both in vitro 
and in vivo. The choice of applied technique should be based upon symptoms, location, forces applied on the specific 
location and presence of fracture or not.
 
References:
1.  Kelekis A, Lovblad KO, Mehdizade A, Somon T, Yilmaz H, Wetzel SG, et al. Pelvic osteoplasty in osteolytic metastases: technical approach under 

fluoroscopic guidance and early clinical results. J Vasc Interv Radiol. 2005; 16(1): 81-8. 
2.  Plancarte-Sanchez R, Guajardo-Rosas J, Cerezo-Camacho O et al. Femoroplasty: a new option for femur metastasis. Pain Practice Volume: 13 Issue 5 

(2013) ISSN: 1530-7085 Online ISSN: 1533-2500. 
3.  Kelekis A, Filippiadis D, Anselmetti G, Brountzos E, Mavrogenis A, Papagelopoulos P, et al. Percutaneous Augmented Peripheral Osteoplasty in Long 

Bones of Oncologic Patients for Pain Reduction and Prevention of Impeding Pathologic Fracture: The Rebar Concept. Cardiovasc Intervent Radiol. 2016; 
39(1): 90-6. 

4.  Kurup AN, Morris JM, Schmit GD, Atwell TD, Schmitz JJ, Rose PS, et al. Balloon-assisted osteoplasty of periacetabular tumors following percutaneous 
cryoablation. J Vasc Interv Radiol. 2015; 26(4): 588-94. 

5.  Kelekis A, Filippiadis DK, Kelekis NL, Martin JB. Percutaneous augmented osteoplasty of the humeral bone using a combination of microneedles mesh and 
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8.  He C, Tian Q, Wu CG, Gu Y, Wang T, Li M. Feasibility of percutaneous cementoplasty combined with interventional internal fixation for impending 
pathologic fracture of the proximal femur. J Vasc Interv Radiol 2014; 25(7): 1112-1117. 

9.  Anselmetti GC, Manca A, Chiara G, Tutton S, Iussich G, Gino G, et al. Painful pathologic fracture of the humerus: percutaneous osteoplasty with bone 
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Take Home Points
- PMMA is ideal material for axial compression and tension forces 
-  PMMA has limited to moderate strength for shearing, torsion and bending forces which commonly are applied in long 
bones of the peripheral skeleton 

-  Cannulated screws, peek polymers, mesh of metallic micro-needles or other augmented osteoplasty variations can be 
applied to augment 

US-guided treatment of calcific tendinopathy  
L.M. Sconfienza; Milan/IT

Rotator cuff calcific tendinitis is a very common disease and may result in a very painful shoulder. Aetiology of this disease 
is still poorly understood. When symptoms are mild, this disease may be treated conservatively. Several treatment options 
have been proposed. Among them, ultrasound-guided procedures have been recently described. These procedures use 
one or two needles to inject a fluid, to dissolve calcium and to aspirate it. In the present presentation, I review the main 
features of this condition, indications and technical issues related to ultrasound-guided percutaneous treatment of calcific 
tendinopathy of the rotator cuff. 

Take Home Points
1. Calcific tendinopathy is a very common condition.
2. Ultrasound-guided percutaneous treatment has about 80% efficacy.
3. No major complications are encountered.
4. Minor complications include mostly mild vaso-vagal reaction.

Non-oncologic traumatic radiology and acute radiology in patients who survived musculoskeletal 
sarcoma   
J.L. Bloem; Leiden/NL

Survival of patients treated for musculoskeletal sarcoma is increasing. Treatment is complex and includes chemotoxic 
therapy, anti-angiogenic drugs, granulocyte colony stimulating factors, tyrokinase inhibitors, corticosteroids, 
bisphosphonates, blood transfusions, erythropoietin, radiation therapy, surgery, and RF ablation. Surviving patients are 
in surveillance protocols that include imaging. Imaging may be done according to routine follow-up protocols, or because 
patients develop symptoms. In both situations imaging findings may raise suspicion of recurrent disease. However, imaging 
findings related to increased activity levels, and treatment in patients with immature skeletons, as well as systemic or local 
therapy induced abnormalities of bone and soft tissues that do not contain tumor, are often seen.
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These oncologic patients may have disorders seen in a general population and have increased prevalence of stress 
fractures, cartilage and joint damage, tendinopahy, bursitis, AVN, edema like abnormalities, activation of hemapoetic 
marrow, fat emboli, infection, stress reactions secondary to abnormal loading after reconstructive surgery, complications of 
prosthesis (Mutars, LUMIC) and cement, surgical damage of structures like nerves and ureters (retroperitoneal sarcoma). 
The challenge is to identify patients who need further work-up for suspected recurrent tumor, and to differentiate these 
from non-oncologic disorders that explain symptoms, or that may cause problems in the near future.
Survival of patients treated for musculoskeletal sarcoma is increasing. Treatment is complex and includes chemotoxic 
therapy, anti-angiogenic drugs, granulocyte colony stimulating factors, tyrokinase inhibitors, corticosteroids, 
bisphosphonates, blood transfusions, erythropoietin, radiation therapy, surgery, and RF ablation. Surviving patients are 
in surveillance protocols that include imaging. Imaging may be done according to routine follow-up protocols, or because 
patients develop symptoms. In both situations imaging findings may raise suspicion of recurrent disease. However, imaging 
findings related to increased activity levels, and treatment in patients with immature skeletons, as well as systemic or local 
therapy induced abnormalities of bone and soft tissues that do not contain tumor, are often seen.
These oncologic patients may have disorders seen in a general population and have increased prevalence of stress 
fractures, cartilage and joint damage, tendinopahy, bursitis, AVN, edema like abnormalities, activation of hemapoetic 
marrow, fat emboli, infection, stress reactions secondary to abnormal loading after reconstructive surgery, complications of 
prosthesis (Mutars, LUMIC) and cement, surgical damage of structures like nerves and ureters (retroperitoneal sarcoma). 
The challenge is to identify patients who need further work-up for suspected recurrent tumor, and to differentiate these 
from non-oncologic disorders that explain symptoms, or that may cause problems in the near future.

Take Home Points
1.  Normally recurrent tumor can be differentiated from therapy-induced changes in normal tissue using a combination of T1, 

fluid sensitive, and Gd-chelate enhanced sequences when one is aware of the treatment protocols.
2.  Knowledge of biologic effects of the various types of treatment options and MR signal mechanisms is essential in 

understanding MR images.
3.  During treatment normal tissue changes over time as does the tumor (necrosis, recolonization). Therefore knowledge of 

the moment of MR imaging relative to the timing of treatment is essential.
 

Acute trauma mimicking soft tissue tumors  
P. Robinson; Leeds/UK

This talk will review, describe and illustrate the common traumatic lesions that can mimic soft tissue tumours on MR 
Imaging and Ultrasound. 
Diagnostic algorithims for analyzing MR Imaging and Ultrasound images for characteristic traumatic versus neoplastic 
findings will be presented. 
Acute traumatic processes discussed will include 
- Haematoma 
- Muscle Tear 
- Fat necrosis 
- Post surgical and Radiotherapy changes 
 
Take Home Points
1. MRI and Ultrasound can often compliment each other in problem solving.
2. Sequential imaging can often aid decision making if initial imaging remains indeterminate.
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Chronic (repetitive) trauma mimicking soft tissue tumors   
F.M.H.M. Vanhoenacker; Antwerp/BE

This lecture will focus on chronic trauma or overuse injuries that may clinically present as a soft tissue lump.
Pseudotumoral lesions may result from chronic local friction, such as frictional bursitis (Figure 1), Biker’s nodule, knuckle 
pads and elastofibroma dorsi.
A biker’s nodule is a painful perineal mass resulting from chronic friction at the perineum posterior to the scrotal sac during 
extensive cycling. The lesion has been previously described as ‘third testicle’.
Knuckle pads are benign subcutaneous fibrotic plaques. Clinically, these lesions present as slowly enlarging, not tender 
and mobile, typically located at the extensor site of the proximal interphalangeal (PIP) and MCP joints. They are often the 
consequence of repetitive trauma.
Elastofibroma is a fibroelastic pseudotumor. It occurs almost exclusively in the subscapular region beneath the 
rhomboideus major and latissimus dorsi muscles adjacent to the inferior angle of the scapula. It is thought to be caused 
by repeated mechanical friction between the chest wall and the tip of the scapula (Figure 2). Exceptional locations include 
the olecranon, axilla, and greater trochanter regions. Bilateral lesions are common and seen in 10–60% of patients. Most 
patients are middle-aged to older adults, and there is a definite predominance in women.
Morton’s fibroma and traumatic “neuroma” are reactive nonneoplastic lesions that may mimic nerve sheath tumors. The 
typical location at the intermetatarsal spaces of the foot is the clue to the diagnosis of a Morton’s fibroma, whereas the 
history of a previous trauma and the absence of a target sign suggest the presence of a traumatic “neuroma”.
Other pseudotumors due to a remote trauma are (chronic) expanding hematoma, myositis ossificans, calcifying 
myonecrosis, foreign body reactions and hypothenar hammer syndrome.
Hemosiderin in a chronic hematoma also produces susceptibility effects on T2-WI. This results in low signal intensity on 
T1-WI, and particularly on T2-weighted images. Blooming artefact is seen when using gradient echo imaging.
A chronic expanding hematoma is characterized by its persistence and increasing size for more than one month after the 
initial hemorrhage. MR reveals a heterogeneous signal intensity on both T1- and T2-weighted images, with a peripheral 
rim of low signal intensity. Although the absence or presence of contrast enhancement is often used to distinguish a 
hematoma or a hemorrhagic neoplasm, intralesional nodular enhancement pattern may be seen in chronic expanding 
hematoma.
Calcific myonecrosis is an uncommon and very late sequela of trauma.It is almost exclusively found in the lower 
extremities, especially in the anterior and lateral compartments of the leg. Plain radiographs and CT (Figure 3) show a 
fusiform mass along with the long axis of the muscles with peripheral calcifications, often with a linear plate- or plaque-like 
configuration. Ultrasound demonstrates scattered but predominantly peripherally located calcifications visible as echogenic 
foci with retro-acoustic shadowing. Central areas of liquefaction or mobile calcium debris may also be seen.
Foreign bodies such as plastic, wood, glass, and silica may penetrate the soft tissues and produce an inflammatory 
reaction. Clinically, a foreign body reaction first appears as a painful soft tissue swelling, and after a quiescent period of 
weeks or months the symptoms may reappear.
Radio-opaque bodies can be demonstrated on conventional radiographs. Since a positive history of penetrating trauma is 
not always obvious, and some lesions can be radiolucent, a foreign body reaction can be mistaken for a neoplasm.
Ultrasound is a primary imaging tool when conventional radiographs fail in detecting the foreign object. Ultrasound shows 
large differences in acoustic impedance between hyperechoic foreign bodies and hypoechoic surrounding inflammatory 
tissue.
Hypothenar hammer syndrome is a rare clinical entity, commonly found in adult males who usually in an occupational 
context repeatedly strike an object with the heel of the palm of the dominant hand. This causes damage to the superficial 
division of the distal ulnar artery as it passes over the hamate bone in the hypothenar region
The typical location of the lesion on the distal part of the ulnar artery distal to the hamulus of the hamate bone, the 
history of repeated trauma and digital ischemia, the signal intensity of the lesion (indicative of thrombosis) and direct 
demonstration of occlusion of the ulnar artery with different imaging techniques (Doppler ultrasound, MR- and CT- 
angiography) may allow a correct diagnosis

Reference
F.M.Vanhoenacker, P.M. Parizel, J.L. Gielen (2017). Imaging of Soft Tissue Tumors, 4th Ed. Springer International Publishing AG
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Take Home Points
1.  The imaging approach of those pseudotumoral soft tissue lesions is generally very similar to the approach of “true” soft 

tissue tumoral counterparts.
2.  Knowledge of the normal anatomy and existence and common presentation of these diseases, in combination with the 

relevant clinical findings (clinical history, location, skin changes), enables correct diagnosis in most cases, thereby limiting 
the need for invasive procedures.

3. Biopsy should be performed in indeterminate cases.

Biometabolic and morphologic imaging integration in the evaluation of malignant skeletal disease   
G. Rubini, C. Ferrari; Bari/IT

Detection of bone involvement is essential for optimal therapy of oncologic patients. The purpose of imaging is to identify 
early bone involvement, to determine the full extent of the skeletal disease, to assess the presence of accompanying 
complications and to monitor response to therapy.
Anatomical imaging technologies such as CT and MRI provide unparalleled structural detail; nuclear medicine modalities 
rather record information on tumor metabolism and molecular structures. SPECT and PET are used not to localize tumor 
sites but rather provide information on metabolic processes including whole-body pharmacokinetics by using several 
radiotracers among bone seeking, specific tumor seeking and/or non specific tumor seeking radiotracers. 
Biometabolic imaging modalities are particularly relevant for the early bone involvement detection, when disease did 
not produce anatomical changes yet, and for therapy response assessment because bone may remain morphologically 
abnormal even when the disease is disappeared.
The advent of hybrid imaging has improved diagnosis, therapeutic planning of a disease as well as the therapy response 
assessment. Multimodality imaging with two or more imaging modalities allows integration of the strengths of individual 
modalities, while overcoming their limitations. Thus, imaging techniques have been optimized and combined in a 
multimodal and multiparametric manner for assessment of complementary aspects in skeletal diseases.
By incorporating anatomical and functional imaging in a common hybrid imaging platform, a synergism in the imaging 
capabilities can be achieved, thus making it possible to precisely visualize and delineate structural and functional 
information. Novel integrated systems composed of SPECT or PET and CT have been recently introduced into routine 
practice. Nowadays, the CT component of the hybrid system could be low-dose CT, single-slice or multislice diagnostic CT, 
with also the possibility of using contrast enhancement.
The hybrid imaging techniques such as PET/CT, SPECT/CT, and PET/MRI allows for the fusion of complementary images 
and adds specificity to the assessment of bone lesions compared with either modality separately. 
It significantly increases certainty in diagnosis, is the best tool for making a specific diagnosis, for differentiating benign and 
malignant bone lesions and increases confidence in images interpretation. 
The field of multimodality imaging has seen rapid progress in the last decade, with its value having been demonstrated in 
numerous studies, and it is still ongoing for recent developments in new radiotracers and novel more and more advanced 
equipment. 
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Figure 1. Typical 
example of a 
prepatellar bursitis 
on a sagittal FS 
T2-WI

Figure 2. Elastofibroma 
dorsi. Clinical image 
and axial T2-WI 
showing a lesion at the 
posterior thoracic wall 
(arrows). The lesion 
is often bilateral and 
has a typical layered 
appearance (Lasagna 
aspect).

Figure 3. Calcifying 
myonecrosis. Sagittal 
reformatted CT shows 
typical plaque like 
calcications in the lower 
leg. There was a history 
of remote trauma.
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Case quiz: When does a chest radiologist need urgent help from an MSK radiologist?   
K.L.A. Verstraete; Ghent/BE

Chest radiographs are the most frequently performed radiological examinations. Every radiologists looks at the heart, 
mediastinum, hili, and lungs and then makes the report.
However, when a lesion occurs in the thoracic wall urgent help from a musculoskeletal radiologist may be necessary. 
Musculoskeletal lesions may simulate lung disease.
This case-based quiz demonstrates some interesting cases. Can you solve them?

Take Home Points
Bone and soft tissue diseases of the thoracic wall, diaphragm and shoulder girdle can simulate thoracic disease and should 
be considered in the differential diagnosis of a chest x-ray.

Quantitative imaging and radiomics- Impact on MSK Radiology  
M.F. Reiser; Munich/DE

Imaging modalities provide data and these data can be used to extract substantial information about diseases beyond 
morphological and functional alterations. This allows achieving higher precision in characterizing disease in individual 
patients and in the assessment of prognosis. Eventually, quantitative imaging and radiomics are expected to improve 
outcome by selecting the most appropriate therapy and to detect risk factors.
Quantitative imaging stands for the translation of imaging findings in imaging biomarkers. Biomarkers have multiple 
applications, including: 1) Prediction: use as a tool to predict patients at risk of disease. Bone densitometry is has been 
established as an indicator of the risk to experience osteoporotic fractures and is an example of predictive biomarker. 2) 
Detection: use as a diagnostic tool for the identification of patients with disease. For example, measurement of the synovial 
enhancement can be used as a biomarker of inflammatory joint diseases. 3) Staging: use as a tool for classification of the 
extent of disease. PET-CT with measurements of specific uptake values (SUV) is increasingly used as staging biomarker 
of various malignant tumors. 4) Grading: use as an indicator of disease aggressiveness and prognosis. Several studies with 
variable results have assessed the correlation between MRI perfusion and diffusion parameters and tumor aggressiveness 
or prognosis, and 5) Assessment of response to treatment: use as a tool for evaluating the disease response to treatment.
MSK radiology has pioneered the development of biomarkers and greatly contributed to the implementation of imaging 
biomarkers and defining the requirements for their effective use which are in addition to technology stability (robustness), 
noninvasiveness, and broad availability, with two main prerequisites- standardization and validation. Compared with 
biochemical and histological biomarkers, imaging biomarkers have the advantage of remaining noninvasive and being 
spatially and temporally resolved.
Radiomics is an emerging field that converts imaging data into a high dimensional minable feature space using a large 
number of automatically extracted data-characterization algorithms. It explores the association between single or multiple 
morphologic and functional imaging features or between voxel- based morphometry and genetic information (candidate 
genes, genome- wide sequencing or gene expression profiles). Novel IT-methods are employed in order to extract 
substantial information from imaging data.
Radiomic analysis includes several steps: 1) preprocessing (normalization, segmentation), 2) feature extraction (shape, 
volume, roundness, signal intensities, texture) and 3) classification (machine learning, supervised learning). The extracted 
features are employed as diagnostic vectors which are correlated with clinical and pathologic data. For machine learning 
various algorithms are available, such as random forest, support vector machines and logistic regression. The results are 
evaluated by training and testing cycle.
Publications in radiomics are increasing at a high pace. Breast, prostate and lung cancer have been explored extensively 
whereas musculoskeletal disorders have not been widely examined yet.
It is anticipated that radiomics will further enhance the value of medical imaging by making the maximum of information 
available. Radiologist should partner with associated disciplines to embrace this new technology and diligently assess its 
clinical usefulness.
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Bone trauma in children and adolescents: Diagnostic challenges   
A.K. Karpenko; St. Petersburg/RU

The immature bones of children present structural and functional changes mainly due to the presence of many  
components – epiphysis, apophysis, physis, metaphysis, diaphysis and periosteum, which are able to change response to 
particular traumatic agent in relation to time. Epiphysis and growth plate are main contributors to bone growth, so injury of 
these structures can have lasting effects on potential growth and can lead to limb shortening and deformity.  
Radiography and sometimes MDCT allows reasonable evaluation of metaphyseal fractures and is initial method for 
evaluation of acute bone trauma. MR imaging has emerged as important adjunct, and in most cases is primary tool in 
traumatic injuries of growth plate for evaluation type of fracture, localization and degree of physeal involvement, besides 
detecting presence of bone bridge spacerun:yes‘> effects on potential growth and can lead to limb shortening and 
deformity.  
Most widely accepted system for classifying these fractures has been proposed by Salter-Harris, describing five classical 
types of fractures and S-H II type is most frequent. Salter-Harris classification has been subsequently extended by Ozonoff, 
Rang and Odgen, with the assistance of more careful study of lesions using MRI. Localization and degree of physeal 
involvement, besides detecting presence of bone bridge effects on potential growth and can lead to limb shortening and 
deformity. 
 
Take Home Points
-  Salter Harris fractures are often underreported because significant number of normal radiographs turned out to 
have physeal fractures after undergoing MR imaging and such identification led to a significant change in the clinical 
management of these patients. Localization and degree of physeal involvement, besides detecting presence of bone 
bridge effects on potential growth and can lead to limb shortening and deformity.  

-  Growth plate injuries and their complications can be diagnosed early and confidently with MR imaging when other 
imaging modalities are equivocal.

Pelvic muscle and tendon overuse injuries   
A. Uchevatkin; Moscow/RU

The recent growth of sporting achievements is associated with increasing levels of physical activity. Unfortunately, irrational 
organized training process often leads to an imbalance between the physical abilities athlete, his functional condition and 
the ability of the musculoskeletal system to adapt.
Depending on the type of sport, some athletes are more likely to get the pelvic tendons and muscles injuries.
Pelvic pain in the athlete mainly is secondary to overuse, resulting in tendinitis, bursitis and muscle tear. In case of muscles 
injury pain usually increases during exercise and significantly limits the physical capabilities of athletes.
Timely and accurate diagnosis of these types of injuries is extremely important for treatment and rehabilitation. MRI is the 
most useful method for the evaluation of the pelvic muscles and tendons.
Pelvic muscles and tendons overuse injuries most often occur in young athletes, football, soccer and basketball players, 
speed runners. Although the injury can occur anywhere within the muscle, the most common place is the insertion of the 
muscles to the ischial tuberosity, iliac crest, the inferior or superior of the anterior iliac spine, the pubic bone, big or small 
trochanter.
The most common pathological changes are: Hamstring tendon tear, athletic pubalgia, rectus femoris tendon tear. Less 
frequent pathological changes are: abductors tear, sartorius tendon tear, piriformis muscle tear. MRI provides possibility 
to distinguish tendinosis, partial and complete tears as well as avulsion fractures. It is necessary to remember the stress 
fractures of the pelvic, which are good visible on MR-images, and can cause pain in the pelvic area. 
Chronic overuse injuries of the hamstring tendons may demonstrate increased signal intensity on PD-fat sat and T1 images. 
Reactive edema and deformity of the ischial tuberosity can also be found (Fig. 1).
Chronic injuries of the rectus femoris may also demonstrate severe fibrosis and bone formation in the tendon origin (which 
is also called subspine impingement) (Fig. 2). 
Injuries of the abdominal muscles and the thigh adductor muscle group may demonstrate hyperintense signal within a 
tendon on PD-fat sat images, adjacent soft tissue edema and fluid collection (Fig. 3). Also we can find osseous productive 
changes and subchondral cysts in the pubic symphysis.
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Take Home Points
1. Pelvic pain in the athlete mainly is secondary to overuse, resulting in tendinitis, bursitis and muscle tear.
2.  Pelvic pain in the athlete mainly is secondary to overuse, resulting in tendinitis, bursitis and muscle tear. In case of 

muscles injury pain usually increases during exercise and significantly limits the physical capabilities of athletes.
3.  Timely and accurate diagnosis of these types of injuries is extremely important for treatment and rehabilitation. MRI is 

the most useful method for the evaluation of the pelvic muscles and tendons.

MRI in bone marrow disorders   
Y. Nazinkina; St. Petersburg/RU

Spinal MRI is routine exam in majority of radiology departments. Usually the results are analyzed for degenerative changes. 
But it must be kept in mind that spinal column also includes the great amount of red bone marrow, so it’s very important 
not to miss the pathological bone marrow changes or misinterpret the normal aging. Conventional MRI techniques (T1-
weighted, T2- weighted, STIR) and additional impulse sequences, such as chemical shift imaging, diffusion weighted 
imaging, contrast enhanced T1 weighted with fat saturation can be problem-solving technique in evaluating of bone 
marrow changes.
T1-weighted imaging is the clue impulse sequence in evaluating bone marrow disorders, because normal marrow is fine 
mixture of cell content and fat. Water in cells, vessels and intercellular spaces has a long T1 relaxation time, while fat result 
in a short T1 relaxation time. That’s why red bone marrow in vertebral bodies has intermediate T1 relaxation time with 
signal intensity lower than subcutaneous fat, but higher than muscles and intervertebral disc. This rule must be regular 
check-point.
Focal T1 signal increase usually is benign. It may be normal focus of fatty marrow, lipoma, hemangioma, degenerative 
discogenic endplate changes (Modic type 2), subacute phase of intravertebral hemorrhage. But also it can be malignant in 
case of metastatic melanoma. Though this kind of tumor looks like T1-hyperintense lesion with discrete borders, neoplastic 
cells replace bone marrow, and this replacement results in absence of signal drop in out-of-phase images.
Diffuse and multiple focus of T1 signal increase may be due to multiple hemangiomas, osteoporosis with increased fat 
content, postradiation bone marrow disorders. Multiple bone metastatic melanoma is the only malignancy which cause T1-
hyperintense multiple lesions.
Decrease of T1 signal intensity in bone marrow is usually dramatic diagnostic challenge. It can be local and diffuse as 
well. If it is local, it can be localized in different part of the vertebra (the body, endplates or posterior part). T1-hypointesity 
of the endplates may be the result of disc degenerative disease (endplate bone hyperemia in Modic type 1 or endplate 
osteosclerosis in Modic type 3), spondylitis (cells infiltration, edema), or amyloid depositions in patients with long period of 
renal dialysis. T1-hypointensity in the vertebral body may be due to traumatic or stress fracture in acute phase, malignant 
neoplasm (metastatic tumor, hemoblastosis or primary malignant bone tumor, usually with paravertebral or epidural soft 
tissue component), fibrous dysplasia and rare type of hemangioma. If the lesion is placed in the rear part of the vertebra, it 
may be the result of metastatic tumor, hemoblastosis or primary bone tumor.
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Chronic overuse injury of 
the hamstring tendons. 
Transversal PD fat sat images 
(abcf) and coronal PD fat 
sat images (de) show the 
increased signal intensity of 
the tendons and adjacent soft 
tissue (a-f) and reactive edema 
of the ischial tuberosity (d e).

Transversal PD fat sat images 
(a, b) and sagittal PD fat sat 
images (c, d) show fluid-like 
signal at the adductor muscle 
origin that correspond to the 
partial tear.

Transversal PD fat sat images 
(a, b), coronal T1 image (c) 
and coronal PD fat sat image 
(d) show chronic injury of 
the rectus femoris tendon 
(reflected head) with severe 
fibrosis and bone formation at 
the tendon origin.
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Diffuse or multifocal T1 hypointensity may be the result of red marrow reconversion in patient with chronic anemia, sickle 
cell anemia, anemia in chronic illnesses, heavy smokers and even in athletes. This group of patients demonstrate nearly 
normal signal intensity in STIR. The next large group of diseases with multifocal or diffuse T1 hypointensity is neoplasm 
(metastases or hematopoietic malignancies), which are also hyperintense on STIR and DWI. Chemical shift imaging is 
helpful in disclosure of the microscopic amount of fat and thus can have problem-solve capacity. But marrow T1-weighted 
hypointensity is nonspecific, however. It can be also caused by benign matters, such as polyostotic fibrous dysplasia, 
sarcoidosis, hemosiderosis or myelofibrosis. 

Take Home Points
-  T1-weighted imaging is fundamental clue impulse sequence in evaluating benign and malignant spinal marrow disorders. 
Normal T1 signal intensity (SI) of bone marrow is lower than SI of subcutaneous fat and higher than SI of intervertebral 
disc or paraspinal muscles.

-  STIR or T2FatSat, and contrast enhanced T1FatSat have additional value.
-  Chemical shift imaging (in-phase and out-of-phase imaging) is the best known problem-solve sequence for bone marrow 
pathologies.

Soft tissue invasion by malignant bone tumors: Evaluation by Dual-Energy CT   
W. Xu; Qingdao/CN

Objective
To investigate the value of dual energy CT in differentiating soft tissue infiltration from surrounding soft tissue edema in a 
rabbit bone tumor model. 

Methods
A malignant bone tumor model was established through implantation of VX2 tumor fragments into the tibia of rabbits. A 
total of 30 tumor model were established in adult New Zealand white rabbits weighing between 2.0 and 3.0 kg. Spectral 
CT scanning with a 128-slice dual-energy CT scanner (Discovery CT750 HD, GE Healthcare, Milwaukee, WI, USA) were 
performed with fast switching between two kilovoltage settings (80 and 140 kVp) at intervals of 0.5 msec to generate high- 
and low-energy X-ray spectra per rotation 4 weeks after the tumor cell implantation and model successful. The parameters 
of plain and dynamic enhancement with dual energy CT was tube current 600 mA, slices thickness and reconstruction 
interval 0.625 mm, DFOV 22 mm, pitch 0.531:1, and instantaneous switch between 140 kVp and 80 kVp. The scanning 
started at 10, 20, 30, 60 and 120 seconds from the beginning of the injection with nonionic contrast media (300 mgI/m1, 
2.0 mL/kg) in rate of 2.0 ml/sec. Dual energy data were transformed into images representing a range of monochromatic 
X-ray images (40–140 keV) in increments of 1 keV to form material basis pair images, including iodine-based and water-
based images on Gemstone Spectral Image (GSI) workstation (GE ADW 4.5). An X-ray spectral curve was generated by 
placing ROIs on a solid component in the soft tissue lesions (Fig. 1-3). Tumor adjacent soft tissues were divided into three 
areas according to pathology and CT images. CT spectral curve slopes, and iodine and water concentrations were assessed 
and comparison with pathology. Statistical analyses were performed using the Mann-Whitney U test and t-test. 

Results
The slope of the spectral curve in the soft tissue edema area (0.71±0.23) was significantly greater than that in the 
normal muscle area (0.35±0.12) and smaller than that in the soft tissue infiltration area (1.30±0.41) (P<0.001). The iodine 
concentration in soft tissue edema (6.09±1.02) was higher than that in normal muscle (2.72±0.43) and lower than that in 
the soft tissue infiltration area (8.56±2.15) (P<0.001). Water concentration was higher in normal muscle (1047.47±10.97) 
than in the soft tissue infiltration area (1033.21±10.50) and soft tissue edema (1033.12±12.83) (P<0.05), without significant 
differences between the latter two (P>0.05). 

Conclusion
Spectral curve analysis and iodine-water concentration are useful for the differential diagnosis of bone tumor soft tissue 
infiltration, soft tissue edema, and normal muscle.
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Take Home Points
It‘s very important to differentiate soft tissue infiltration and edema area by malignant bone tumor before therapy. Spectral 
CT curve analysis and iodine-water concentration are useful for the differential diagnosis of bone tumor soft tissue 
infiltration, soft tissue edema, and normal muscle. 

MRI imaging of pediatric hip disorders   
S. Pan; Shenyang/CN

Hip joint is a ball-and-socket joint allowing motions in a wide range of directions. Femoral head is covered by the spherical 
acetabular socket. MR with excellent spatial and contrast resolution allows recognition of abnormalities in bones, hyaline 
and fibrous cartilages, tendons, ligaments, muscles, and vessels. MR is helpful for the diagnosis and differentiation of 
pediatric hip disorders.

1. Imaging technique of pediatric hip joint
T1WI and T2WI of coronal, sagittal and axial images with a body coil are performed as routine examination. The femoral 
head, neck and the intertrochanteric region are best appreciated on coronal MR images. Axial MR images provide good 
visualization of the articular space, muscles, and supporting ligaments. Three-dimensional volume acquisitions have 
great value in allowing the retrospective analysis of anteversion angles and relationships about the hips and pelvis in one 
acquisition. In our experience, the use of a small flip angle provides optimal delineation of intra-articular fluid from cartilage. 
Acetabular reduction should be concerned after closed reduction. MR imaging with personalized scanning can analyze the 
developmental tendency of bony and cartilaginous acetabulum, which will become clinical guidance.

2. MR imaging of pediatric developmental dysplasia of the hip DDH）
The main and most common clinical concern in pediatric orthopedics is DDH. We can use MR imaging to evaluate 
the efficacy of treatment. Five MR examinations are needed before, immediately, and 3,6, 12 months after operation. 
Ultrasound is the first line of radiological evaluation of DDH, for no more than 6 months patient. If the patient is over 
6 months, X-ray can diagnosis and screen, and meanwhile we can use CT and MR. Many factors can influence the 
therapeutic effect of DDH. Different from the surgical treatment, soft tissue can be easily changed by closed reduction. So 
MR imaging analysis of DDH seems especially important. The following conditions should be concerned: whetherthere is 
the labrum varus or valgus deformity; whether the epiphysis of femoral head appears; whether femoral epiphysis is normal; 
whether there are soft tissue changes; whether acetabular morphology is changed; whether there is articular capsule 
contraction. Epiphyseal cartilage is one of the observed indicators after the treatment in DDH. Ossification nucleus is the 
success symbol of surgery. AVN may occur after DDH. AVN K-M typing is divided into four categories. Continuous review 
is needed when there is little epiphysis left, bone marrow edema and narrowing of femoral head epiphyseal plate.

3. Others
The most common complication of perthes disease is labrum tears. Most labral tears are located in the anterosuperior 
quadrant, followed by posterosuperior, with the latter more frequent in young athletes than the general population. 
Paralabral cysts are not always filled with intra-articular contrast agent; Hip joint disease in children, especially the 
malignant lesions of the hip joint cannot be ignored particularly. We need early detection and early treatment to preventthe 
development of the malignant disease.
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Fig.1: Monochromatic sagittal 
MPR enhanced image of 
the tibia at 140 keV and the 
positions of ROIs.

Fig. 3: The slope of spectral curve in edema area was 
greater than that in the normal muscle and smaller than 
infiltration area. (Pink curve: edema area; Yellow curve: 
normal muscle; Blue curve: soft tissue infiltration area)

Fig. 2 Pathological slice 
(HE×10) shows the soft 
tissue invasion area with 
tide-arranged tumor cells 
(long arrow) and edema area 
(short arrow). The boundary 
between the two areas is 
clear.
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Take Home Points
1.  Imaging based on the anatomy is the basis for the study of hip joint disease. In order to accurate diagnose the hip joint 

disease, we need to combine MRI with histological study, biomechanical research and clinical research. 
2. Early diagnosis of pediatric hip disorders, such as DDH and Hip joint instability is research hotspots. 
3. Children hip joint disease with MRI, especially the malignant lesions of the hip joint cannot be ignored particularly.
 

Acetabular fractures    
U. Aydingoz; Ankara/TR

Plain radiographs and computed tomography are the main imaging methods to identify and classify acetabular fractures. 
This lecture presents a useful algorithm for these purposes. Clinical sample cases will be provided and some pertinent 
information, which are important for the clinician but not infrequently absent in radiology reports, will be touched upon. 

Take Home Points
- Acetabular fractures are hard to grasp but not inscrutable 
-  Attempt to classify them in your report 
· Using plain films and CT in combination is helpful 
· Alignment of major fracture lines helps on CT   
· “Spur sign” is very useful for ‘both-column’ fractures 

-  Mention additional modifiers to management and outcome 
· Interposed fracture fragments 
· Marginal impaction 
· Articular surface gap, step-off 
· Femoral head fracture, dislocation 

Reference: 
Scheinfeld MH, Dym AA, Spektor M, Avery LL, Dym RJ, Amanatullah DF. Acetabular fractures: what radiologists should know and how 3D CT can aid 
classification. Radiographics 2015; 35:555–577

Military trauma   
E. Sellon; Oxford/UK

Battlefield trauma largely concerns blast injuries, gunshot wounds and blunt trauma. The patterns of related injury are also 
attributable to civilian terrorist attacks and industrial accidents. A large body of evidence has built up over the last decade 
on lower limb injury patterns associated with the use of Improvised Explosive Devices (IED) and anti-vehicle mines. These 
are relevant to both the civilian and military trauma radiologist. Whilst improvements in body protection and pre-hospital 
care have resulted in increasing numbers of battlefield causalities surviving such attacks, complex lower-extremity injuries 
still predominate and are often associated with long-term disability.
 This talk will address the key similarities and differences between military and civilian trauma; including the different 
mechanisms of injury, the ballistics of wounding, the classification of blast injury and the related lower limb bone and 
soft tissue injury patterns. Military trauma is typically complicated by large areas of soft tissue damage and infection 
contamination. The concept of damage control surgery will be introduced. Another frequent complication that impacts 
wound healing, rehabilitation and prosthetic fitting is heterotopic ossification (HO). Blast related traumatic amputation has 
become a signature injury of recent military engagements and this has been accompanied by a surge in HO incidence. 
Radiology plays a key role in the decision of when surgery is appropriate. Another complication associated with explosive 
lower limb injuries is the Acute Peri-traumatic Pulmonary Thrombus. The detection and relevance of these findings will be 
described. New concepts and ongoing research into novel lower limb rehabilitation techniques for military patients will also 
be mentioned.
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Finally, some of the human factors related to military radiology will be included, such as the stresses of dealing with often 
numerous complex casualties, unexpected survivors due to enhanced pre-hospital care, rare availability of internet or books 
for reference, no voice recognition and demanding clinical colleagues. The role of the military radiologist is rapidly changing 
with a move towards a more agile footprint but the lessons of recent conflicts remain valid both at home and overseas.

Take Home Points
-  Military caliber bullets are high velocity rounds that transfer high amounts of energy and form permanent and temporary 

cavities, leaving primary and secondary tracts. 
-  The negative pressure within cavities can suck in environmental and bowel contaminants. Soft tissue damage 

predominates and requires the radiologist to look proximal to the fracture sites for radiopaque sand/gravel and radiolucent 
gas. Penile and testicular injuries are common with lower limb injury. 

-  The so-called ‘deck slap’ injury describes an injury profile of open heavily contaminated calcaneal fractures with a high 
proportion requiring below knee amputation. 

-  Calcaneal fractures from vehicle blast injuries are associated with a significant complex multisystem injury complex. 
Although not life-threatening in themselves these are associated with significant long term morbidity. 

-  Radiology evaluation of the spine is recommended in the spine of all blast calcaneal injuries.
-  Fracture characteristics differ with blast type. Primary blast waves cause short transverse/oblique fractures or traumatic 

amputation. Secondary blasts cause highly comminuted multi-fragmentary fractures. Tertiary waves cause axial loading 
and 3-point bending with spiral fractures. 

-  Surgical excision of heterotopic ossification should be delayed until local inflammation has subsided and it has matured 
via demonstration of a stable neocortex on XR. Dogmatic waiting for Tc99 bone scans to become quiescent or for 
normalisation of serum ALP is not required and may never occur in some patients. 

Bony knee   
M.S. Taljanovic; Tucson, AZ/US

This presentation describes briefly the common traumatic osseous lesions on radiographs, CT and MR images.
The knee is a hinged synovial joint which is composed of the medial and lateral femorotibial compartments, patellofemoral 
compartment, and the proximal tibiofibular joint. The medial femoral condyle is larger than the lateral. The lateral femoral 
condyle has an indentation at the anterior weight bearing articular surface (terminal sulcus that should measure < 2mm 
in depth). The cruciate ligaments are situated in the intercondylar notch. The Blumensaat line represents the roof of the 
intercondylar notch. The trochlear groove is situated at the anterior aspect of the intercondylar notch and articulates with 
the patella. The tibial articular surface consists of the medial and lateral tibial plateaus and is approximately 10° tilted 
posteriorly. The tibial eminence with medial and lateral tibial spines is located between the tibial plateaus. The Gerdy 
tubercle is located at the anterolateral aspect of lateral compartment, just distal to the joint. The tibial tubercle is an 
apophysis at the anterior and slightly lateral aspect of the proximal tibial metaphysis several centimeters distal to the joint. 
The patella is the largest sesamoid bone in the human body, has a triangular shape and is wider proximally than distally. In 
the majority of people, the medial facet is shorter and steeper than the lateral. The bipartite or multipartite patella always 
occurs at the superolateral aspect. The proximal tibiofibular joint communicates with the knee joint in approximately 20% of 
knees.

Possible Sites of Bony Avulsion (common with sports injuries):
Medial femoral condyle- Medial collateral ligament (Pellegrini-Stieda lesion)
Posterolateral intercondylar notch- Anterior cruciate ligament (ACL) origin
Tibial eminence (medial tibial spine) - ACL insertion
Posterior mid tibia- Posterior cruciate ligament (PCL) avulsion
Lateral joint line tibial plateau- Segond fracture (capsular ligamentous avulsion, anterolateral ligament) - High association 
with ACL tears
Medial joint line tibial plateau- Coronary ligament (deep meniscotibial ligament-reverse Segond fracture)
Gerdy tubercle- Iliotibial band
Inferior pole of the patella- Patellar sleeve avulsion (skeletally immature)
Fibular styloid process (arcuate fracture/sign), consistent with posterolateral corner injury- lateral (conjoined tendon), medial 
(arcuate ligament, fabellofibular ligament, popliteofibular ligament)
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Osseous Contusions with Cruciate Ligament Injuries
ACL- Pivot shift- anterior/central aspect of the lateral femoral condyle and the posterior aspect of the lateral tibial plateau; 
less commonly bone contusion of the posterior aspect of the medial tibial plateau and medial femoral condyle
PCL- Anterior tibial contusion/fracture and posterior femur contusion (forced posterior displacement with flexed knee, 
“dashboard”), bone contusions anterior tibia and femur (kissing contusions) with hyperextension injury
Posterolateral corner injuries- bone contusion of the anteromedial femoral condyle (in combination with cruciate ligament 
tears) and fracture of the peripheral margin of the anterior aspect of the medial tibial plateau (in association with PCL 
injuries)

Other Common Osseous Lesions:
Insufficiency fracture of the medial femoral condyle (a.k.a. spontaneous osteonecrosis-SONK lesion)
Osteochondritis dissecans- Lateral aspect of the medial femoral condyle (most common location)

Distal Femur Fractures
Supracondylar, Intercondylar
OTA (extra-articular, partial articular, complete articular)

Proximal tibial (plateau) fractures (Schatzker classification I-VI)
I- Lateral plateau split
II- Lateral plateau split-depression
III- Lateral plateau depression
IV- Medial plateau
V- Bicondylar
VI- Metaphyseal-diaphyseal disassociation 

Knee Dislocations:
Femorotibial (anterior- most common, posterior- Associated with popliteal artery injury, medial, lateral, rotary)
Patellofemoral: Lateral- common, rare (horizontal axis, vertical axis, medial, superior)
Proximal tibiofibular (least common) - based on the position of the fibular head relative to the tibia (anterolateral, 
posteromedial, superior)

Take Home Points
- Ligamentous avulsion bone fractures about the knee are commonly seen with sports injuries. 
- Segond fracture (periphery of the lateral tibial plateau) has a high association with ACL tears. 
- Arcuate fracture (sign) is indicative of posterolateral corner injuries. 
- ACL and PCL injuries are associated with a common/predictable pattern of bone contusions. 
-  For the distal femur and tibial plateau fractures, it is important to be descriptive and use the classification accepted by your 
orthopaedic/trauma surgeons. 

- Be familiar with different types of knee dislocations. 
- Posterior femorotibial joint dislocation may be associated with popliteal artery injury.
 

Soft tissues around the knee    
J.F. Griffith; Hong Kong/HK

The most common soft tissue injury around the knee is to the medial collateral ligament and the posterolateral corner 
structures of the knee. The medial collateral ligament (MCL) is mainly torn at the femoral attachment, and primarily affects 
the superficial anterior fibres, close to the attachment of the medial patellofemoral ligament. MCL ligaments tears occur in 
association with meniscal and anterior cruciate ligament tears and can be evaluated with either ultrasound or MRI.
The second most commonly soft tissue injury around the knee is injury to the posterolateral corner (PLC). Tears of these 
structures (popliteomeniscal fascicles, arcuate ligament, popliteus tendon, lateral collateral ligament, popliteofibular 
ligament, biceps tendon, iliotibial band, and fabellofibular ligament), occur typically in association with cruciate ligament 
tears. Up to 20% of anterior cruciate ligament tears may be associated with PLC injury. PLC injury is best evaluated by 
MRI.

Take Home Points
- Get used to routinely assessing these ligament structures in routine MRI of the knee 
- Routinely assess in all traumatic injuries of the knee
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Cartilage trauma   
P. O’Connor; Leeds/UK

This 10 minute rapid fire lecture will cover the anatomy of articular cartilage, mechanisms of cartilage injury and the 
radiological appearances of acute and chronic cartilage damage.
Articular cartilage covers the surface of synovial joint, it is Articular cartilage is avascular and has no innervation usually 
measuring between 2 and 4mm in thickness.
Articular cartilage is made up of 4 layers with a relatively small number of cells, collagen fibres in differing orientation and 
abundant extracellular matrix.
The mechanisms of cartilage injury are surprising poorly understood with chondral fractures, osteochondral fractures and 
chronic cartilage damage without acute injury all seen in clinical practice.
This lecture will demonstrate the normal MR appearances of articular cartilage and its differing injuries. 

Take Home Points
The injury mechanisms of articular cartilage are slightly more complex.

Muscle trauma    
M. Padron; Madrid/ES

Muscle injuries are common in many sport-related activities. Imaging has established its role as one of the most valuable 
tools for evaluation of muscle injuries and primarily involves MRI and Ultrasound. MRI is widely accepted for sports imaging 
and has become the standard for evaluation of the musculoskeletal system.US can provide results with sensitivity and 
specificity comparable to MR imaging. Muscle strains have one of the highest recurrence rates after return to play. Both 
MR imaging and US can play a vital role in the diagnosis and management of these injuries.
Grading systems are important for clinicians, coaches and athletes and should provide prognostic and therapeutic direction. 
This must be the specific role of MR imaging in sport related muscle injuries. Different grading and classifications are 
reviewed, with special emphasys in MR findings, location, longitudinal extension and tendon involvement. Recent changes 
in the nomenclature of muscle injuries grading are also discussed.

Take Home Points
1. Both MR imaging and US can play a vital role in the diagnosis and management of muscle injuries.
2.  The depiction of site, extent and severity of muscle injury can provide decision-making and prognostic information in 

return to play.
3.  A complete and understanding grading system in consensus with sports clinicians is necessary in sport related muscle 

injuries.
 

Bony ankle    
A. Barile, F. Bruno; L’Aquila/IT

Traumas of the ankle are very common among patients of any age presenting to emergency departments. The traumatic 
mechanism of bony injuries of the ankle consists in most cases in a strain or blunt trauma. If an ankle fracture or a sprain 
with ligamentous instability is suspected, radiologic evaluation is needed, and it is the most appropriate initial imaging 
modality. The Ottawa ankle rules provide practical guidelines for selecting patients for radiographic studies and restricting 
imaging studies to those that are clinically necessary Diagnostic guidelines are available from the American College of 
Radiology Appropriateness Criteria for suspected ankle fractures and include a three-view (anteroposterior, lateral, and 
mortise) radiographic evaluation. The decision to engage in further imaging or the therapeutic indications depend on the 
emergency physician’s interpretation of the radiographic findings. Cross-sectional imaging has a limited secondary role 
primarily as a tool for preoperative planning and as a problem-solving technique in patients with persistent symptoms 
and suspected of having occult fractures. Magnetic resonance imaging (MRI) is not indicated for the acute assessment 
of suspected fractures but is often useful later on as an additional tool for the assessment of soft tissues, cartilaginous 
or ligamentous injuries or to diagnose fractures when conventional radiographs are normal or inconclusive. It is well 
established that MRI, due to its intrinsic high contrast resolution, is a rapid and cost-effective way to show radiographically 
occult fractures and trabeculat injuries (bone bruise). Classification of ankle fractures is important to estimate the stability 
of the joint, and choose the correct treatment strategy. Several classifications have been developed for ankle fractures. The 
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most commonly used classifications are those proposed by Lauge-Hansen and Weber and Simpson. The radiologist must 
be familiar with the normal anatomy of this complex joint, the biomechanics of the traumatic mechanisms, and the different 
possible injury patterns.

Take Home Points
1. To know ankle traumas biomechanics.
2. To recognize the diagnostic possibilities of the different imaging modalitities.
 

Ankle impingement    
L. Steinbach; San Francisco, CA/US

Ankle impingement is caused by entrapment of soft tissue in the joint leading to chronic pain in the tibiotalar region. It 
can be comprised of both soft tissue and osseous abnormalities that are related to prior trauma or mechanical obstruction 
from repetitive motion. It is a common chronic condition in athletes and is diagnosed clinically. Radiographs, MRI and 
ultrasound are helpful tools to identify abnormalities associated with the different types of impingement. These syndromes 
have different etiologies and occur in various regions around the ankle. Locations include anterolateral, anterior, posterior, 
anteromedial and posteromedial regions. There are also extra-articular impingement syndromes that will not be discussed 
in this lecture due to time constraints.
Anterolateral impingement is usually post-traumatic following inversion injury and is caused by soft tissue in the 
anterolateral joint compartment between the tibia, fibula, anterior talofibular ligament and talus. There is often a tear of the 
anterior talofibular ligament,. Focal synovitis or scarring is present behind the anterior talofibular ligament or anterolateral 
capsule and this can produce a more consolidated „meniscoid“ lesion (Fig 1). Anterolateral ankle pain during dorsiflexion, 
locking and swelling are common. A soft tissue mass is seen in the anterolateral compartment on MRI and ultrasound. 
A false negative rate of up to 50% has been reported, so the findings should be correlated with symptoms. An inferiorly 
directed ligament off of the anterior tibiofibular ligament, known as Basset‘s ligament can also produce anterolateral 
impingement.
Anterior impingement is the result of repeated dorsiflexion resulting in direct microtrauma. Sports such as soccer and 
basketball as well as ballet dancing are frequently associated with this type of impingement. Anterior tibiotalar osteophytes 
are often seen (Fig 2), although they are not specific for impingement. Anterior synovial thickening and scarring are also 
present. Cartilage damage and subchondral changes are often present with resultant osseous and cartilaginous bodies in 
the joint.
Posterior impingement is caused by repetitive hyper-plantar flexion where the posterior tibia is in contact with the posterior 
talus and calcaneus. Ballet dancers and soccer players are especially prone to this type of impingement. It is exacerbated 
by the presence of an os trigonum posterolaterally or a large lateral talar (Stieda) process in the posterior talus. Downward 
sloping of the posterior tibia, a shelf-like prominence of the calcaneus and a posterior intermalleolar ligament can also cause 
this syndrome. An inferior ligament off of the lateral tibiotalar ligament complex, known as the intermalleolar ligament or 
tibial slip may also contribute to posterior impingement. Accessory muscles that include the peroneus quartus, accessory 
soleus and the peroneocalcaneus internus can also produce this type of impingement. Posterior synovitis and synovial 
thickening are often present. Osseous structures may undergo contusion as the bones hit each other and an os trigonum 
may be stressed (Fig 3), fractured, or displaced with fluid in the synchondrosis. The flexor hallucis longus tendon sheath 
can be impinged in the process, producing stenosing tenosynovitis above the tibiotalar joint.
Anteromedial impingement is thought to result from supination. It is associated with a tear or thickening of the anterior 
tibiotalar ligament (part of the deltoid ligament complex) with resultant synovitis and capsular thickening. An osteophyte is 
often present in the medial malleolus. Chondral and meniscoid lesions are also seen.
Posteromedial impingement is usually the result of an inversion injury. Trauma to the posterior tibiotalar ligament is 
usually the cultprit. A fracture of the posterior medial process (Cedell fracture) can also be associated with this form of 
impingement. The dorsal components of the deltoid ligament are trapped between the medial malleolus and the talus 
which may result in chronic inflammation, hypertrophy and scarring. Symptoms often develop medially once post-traumatic 
lateral symptoms have resolved.
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Take Home Points
- Ankle impingement syndromes cause chronic pain following altered joint mechanics 
-  They are subclassified into different locations of the ankle joint. These include anterolateral, anterior, posterior, 
posteromedial and posterolateral locations, each with different mechanisms of injury and findings. 

-  Imaging can demonstrate these findings, although sometimes they are nonspecific and have to be correlated with 
symptoms. 

Foot    
H. Umans; Bronx, NY/US

Provide an overview of Lisfranc Fracture Dislocation and Midfoot Sprain
Review osseous arch and columnar anatomy of the foot.
Review anatomy of Lisfranc ligament complex.
Review pattern of Lisfranc Fracture - Displacement and classification schema.
Review staging system of Midfoot Sprain.
Review imaging findings and relative advantages of radiography, CT and MRI.
Review injury mechanism, incidence, diagnostic challenges, clinical management and outcomes and complications. 

Take Home Points
Many Lisfranc injuries are missed by initial radiographic assessment.
Radiographic findings are subtle, with malalignment more apparent on weight bearing.
Any malalignment at the 2nd TMT joint is abnormal and is the most common radiographic finding of Lisfranc injury.
A small cortical fragment in the proximal first intermetatarsal space suggests Lisfranc ligament avulsion, but should not be 
confused with a normal variant os intermetatarseum.
CT is more sensitive for fracture detection than radiographs.
MRI permits direct visualization of ligament rupture and detection of additional bone contusion and soft tissue injury.

Sacroiliitis in spondyloarthritis: Tips and tricks    
A.-G. Jurik; Aarhus/DK

The diagnosis of typical manifest sacroiliitis in spondyloarthritis (SpA) is mostly straight forward both regarding signs of 
activity and structural lesions in the form of erosion, subchondral fatty metaplasia and joint space alteration. However, there 
are well-known differential diagnoses which may disturb the diagnosis such as infection, degenerative changes, osteitis 
condensans ilii, insufficiency fractures and tumor in addition to normal variants causing load related changes.
Recent studies have shown that bone marrow edema simulating sacroiliitis can also occur in healthy individuals, especially 
in sports active young person such as runners and ishockey players. One way to avoid misinterpretation of these changes 
as SpA changes is to be aware of their most characteristic locations being in the postero-inferior iliac or the antero-superior 
sacral region.
Tips and tricks to establish the SpA diagnosis and avoid misinterpretation of sacroiliac joint changes will be presented.

Take Home Points
- Subchondral bone marrow edema at the sacroiliac joints occurs in non-SpA individuals. 
- Load related changes are often located differently from SpA changes. 
- Do not definitely diagnose sacroiliitis based on subtle edematous changes.

Shine bright like a diamond – Crystal Arthropathy    
W.J. Rennie; Leicester/UK

Crystal Arthritis covers a myriad spectrum of arthritis which are characterised by crystals within the synovial fluid. Acute 
exacerbation of Inflammatory changes occur in joints and nearly all available radiological Imaging modalities can be used 
in what is sometimes a challenging diagnostic pathway.The short talk will aim to encapsulate a diagnostic algorithm and 
imaging features of common cyrstal arthropathies such as Gout, CPPD and HADD with what the rheumatologists need 
for treatment and common differential diagnoses, enabling one to ‚Shine bright like a Diamond‘ in a Clinical radiological 
meeting, paraphrasing a Jamaican popstar!
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Take Home Points
Types of Crystals
Gout, CPPD, HADD
Articular and paraarticular erosions
Dual Energy CT, radiography, MRI and US

Rheumatoid adipose tissue    
I. Sudol-Szopinska; Warsaw/PL

In the recent years, adipose tissue has been the subject of numerous studies. They demonstrated fat tissue is equally 
important in the pathogenesis of rheumatoid arthritis as synovium and subchondral bone marrow, and may be the source 
of inflammatory cells and other factors, responsible for destruction of joints.
The adipose tissue is considered to be a specialized form of connective tissue. Within the infrapatellar fat pad in patients 
with OA and mice with induced RA the presence of immune cell infiltrations is detected. In addition, the fat tissue produces 
ca. 50 biologically active factors called adipo(cyto)kines (or adipokines), numerous enzymes and their inhibitors, steroid 
hormones. It also produces specific peptides with the properties of cytokines and hormones, so called, classic  
adipokines – leptin, adiponectin, visfatin and others. All of them may affect the metabolism of the cartilage and synovium 
as well as sustain the inflammatory reaction.
Primary infiltration of fat tissue is seen in imaging. On radiographs, the shadowing of the periarticular soft tissues may not 
only reflect synovial pathologies or joint effusion but inflammatory edema of the adipose tissue, intra and/or extraartticular. 
US and MRI reveal increased echogenicity or abnormal signal of the fat tissue and its hyperemia/postcontrast 
enhancement, which probably attest to inflammation.

Take Home Points
1. Beside the synovial membrane and bone marrow, adipose tissue plays a significant role in the pathogenesis of RA.
2.  Abnormal echogenicity and hyperemia of the adipose tissue in US and its abnormal signal and postcontrast 

enhancement in MRI may be considered as sign of primary inflammation.

WB-MRI in arthritis: Pros and cons    
M. Maas, G. Peters, C. van der Laken, A.M. Barendregt, R. Hemke; Amsterdam/NL

Whole-body MRI enables multiple joint assessment, opposite to target joint assessment, chosen on clinical criteria. 
Research has shown that if it comes to localisation of possible inflamed sites and response to treatment, MRI has proved 
to be of far more value if compared to clinical assessment (1-3). Since we know from literature that clinical assessment has 
limitations in joint analysis, this use potentially is beneficial for the patient, since treatment strategies depend on number of 
inflamed joints.
However, whole body scanning is limited in detail analysis. So the introduction might mean that high quality imaging with 
dedicated joint coils imaging protocols is replaced by lower quality screening protocols. In other words: is high specificity 
replaced by high sensitivity?
There might be various options for choosing whole body protocols. Whole body STIR like in multiple myeloma, myositis or 
Langerhans cell histiocytosis shows more morphological assessment. Whole body Diffusion weighted Imaging or Whole 
body PET-CT or PET MRI potentially provides metabolic information.
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We will try to provide you with an answer to these questions during this talk and will update you on literature on do’s and 
don’ts if it comes to whole-body MRI for arthritic diseases both in adults as well as in children.

Take Home Points
To critically evaluate use of whole body imaging in inflammatory arthritis to explore optimal protocol 

Arthritis-related fracture risk    
A.R. Mester; Budapest/HU

Fractures, occult fractures can cause additional pain syndromes of arthritis patients in combination of avascular necrosis.
Increased fracture risk in arthritis patients has different origins, like:
- disease related periarticular osteopenia, osteoporosis
- disease related systemic osteoporosis: inflammation-, and decreased motion caused bone mineral decrease
- medication related secondary osteoporosis complication (steroid)
- disease related microcirculation deficit and hypoxia
- angular joint deformity caused biomechanical factors, like partial overload stress related insufficiency fracture
-  walking balance disorders are common because of lower limb joint involvements, impaired mobility, balance and postural 
stability and increased risk of falling down influences the risk of fractures. Additional factor is the inter-limb coordination 
failure in brain vasculitis patients.

Corticosteroid and a marked increase in the risk of vertebral deformity have evident correlation. Age is independent 
additional risk factor in patients who get long-term corticosteroid therapy. (*Naganathan) Low bone mineral density (BMD) 
showed a modest increase only in fracture risk if adjusted for age and corticosteroid use, suggesting that other factors, 
than decreasing BMD are important in increasing risk of vertebral fracture.
Rheumatoid arthritis (RA) patients have increased fracture risk versus age matched non-RA patients. Duration of steroid 
therapy, osteopenia, osteoporosis, disability, age, lack of physical activity, female sex, RA disease duration, impaired grip 
strength, and low body mass are related to increased fracture risk. (*Michel). Increased fracture risk of postmenopausal 
osteoporotic RA patients can be partially influenced with adequate antiporotic treatments (*Coulson). Vertebral deformities 
are not specific to AS only, but in patients with RA 2- to 3-fold increase of vertebral deformity prevalence in RA patients 
was described if compared to matched control subjects. (*Ørstavik) This was independent of BMD and independent of 
long-term corticosteroid use.
 
Hip fractures risk is estimated approximately doubled amongst patients with rheumatoid arthritis (*C. Cooper). These risk 
increases were most closely associated with functional impairment, whereas steroid use did not appear to be confounded 
by this variable. Osteoarthritis is different: there isn’t increased fracture risk (*Cumming). Spontaneous fractures of femoral 
neck in RA patients are not uncommon. Relative high (8 percent) of patients with femoral neck fractures had rheumatoid 
arthritis in an orthopedic study (*Strömqvist). Threefold increased risk of hip fractures with rheumatoid arthritis was 
reported (*Huusko).
Risk score of fracture in relation to age, sex, duration of rheumatoid arthritis (RA), indicators of RA severity, and general 
clinical risk factors were compared by with localization of fractures. Hip, pelvis, vertebrae, humerus, and tibia/fibula are 
high risk, whereas low risk of radius/ulna fractures (*Staa). A case control study of women with RA showed twice more 
frequent vertebral fractures than expected. (*Brennan). In male patients with RA interesting analysis was published about 
the association between potential risk factors and incident clinical fractures. Serum C-reactive protein (CRP) levels ,history 
of total knee replacement, the health assessment questionnaire (HAQ) score and daily dose of steroids were associated 
with the incidence of clinical vertebral fractures (*Furuya). In postpubertal female patients a study demonstrated that 30% 
of non–corticosteroid-treated patients with mild-to-moderate JRA had lower total-body BMC versus normal Gaussian 
distribution predicted 16% (*Carol).
Increased non metabolic fracture risk is related to frequent falling down. One of three patients with rheumatoid arthritis 
were reporting fallings. These are associated with impairment in lower limb function (*C Armstrong).
A tight interplay between inflammation and bone turnover found by in the Bruneck study (*Schett). The CRP level 
seems to be a significant and independent risk predictor of nontraumatic fracture. Recommendations of preventive BMD 
measurements and radiographic morphometry are suggested for patients suffering in RA and/or spondyloarthropathies, 
while inflammation itself leads to a wide range of changes in bone, and especially bone remodeling (*Sambrook). These 
changes lead to an increased risk of fractures.
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Increased fracture risk related to spinal and hip osteopenia is more, than simple BMD dependent in ankylosing spondylitis 
(AS) patients. Higher risk of fractures compared with the normal population showed significant correlation with the 
duration of disease (*Mitra). Osteoporosis often occurs in patients with AS, depending on duration and on disease activity. 
Duration and structural severity of the disease has more important role in vertebral fractures than BMD (bone mineral 
density). (*Ghozlani) Ankylosing spondylitis patients have a higher incidence of spinal fractures than the general population. 
Osteoporotic bone and spinal rigidity, problems of balance and postural instability have additional role. Most common 
fractures occur in the cervical spine and in the thoracolumbar junction. Hyperextension and/or flexion biomechanical factors 
are evident. (*Chaudhary).
Fracture risk increase is related to systemic inflammation, while inflammation itself has a deleterious effect in bone 
remodeling. This is important additional mechanism to decreased BMD regarding diagnostics and supports the positive 
bone effects of effective anti-inflammatory therapies. (Briot*)
 
Take Home Points
-  Responsibility of radiologists is evident if radiography doesn’t show fracture, but clinical data are suspicious to occult 
fracture.

-  Trivial trauma should be critically evaluated as well for acute fractures using additional modalities, like MRI, HRCT bone 
scan and follow-up radiography are required.

-  Preventive spinal X-ray morphometry with spinal and hip BMD measurements can decrease the fracture risk.

MRI in hematological disease and bone health   
A. Baur-Melnyk; Munich/DE

Hematological diseases include primary or secondary Lymphoma of bone, myeloma, leukemias, anemias and chronic 
myeloproliferative diseases. They lead in MRI to focal or diffuse changes within the bone marrow. MRI is not diagnostic/
specific without knowledge of clinical background. In lymphoma destructive changes of bone are often minor despite 
a large intraosseous tumor mass. Host response can be either lytic/blastic or mixed type. Predilection site ist he axial 
skeleton with red marrow and long bones in the meta/diaphyseal location. After systemic therapy a pseudoprogression 
can be present within the first 3 months. In myeloma five different infiltration patterns can be present. The most sensitive 
technique is WB-MRI. Criteria for diagnosis have been changed according to the new IMWG (international myeloma 
working group) guidlines. X-ray diagnsotics have been abandonned. Leukemias usually lead to homogeneous diffuse 
marrow hypercellularity and osteopenia. Chloroma can occur due to accumulation of immature myelo or lymphoblasts in 
bone or soft-tissue. Chronic myeloproliferatove diseases include the following 4 entities chronic myeloic leukemia (CML), 
Osteomyelofibrosis/sclerosis (OMF/OMS), Polycythemia vera and essential thrombocythemia. Except OMF/OMS all show 
diffuse homogeneous hypercellularity. Anemias include corpuscular defects in erythropoesis with stimulated bone marrow 
and aplastic anemia.

Take Home Points
- Know the underlying hematological diseases which lead to marrow abnormalities in MRI.
- Know the imaging patterns
- Know the bony reactions

Imaging in Anorexia Nervosa    
C. Phan; Paris/FR

To learn about bone loss in anorexia nervosa and its impact on lifetime
How it could affect both cortical and trabecular sites and impact on bone strength
How to diagnose and to assess the imaging features seen in anorexia nervosa such as osteoporosis, osteopenia, hidden 
stress fractures due to marrow changes
Which are the current techniques (clinical and research setting) for assessing in vivo the impact of anorexia nervosa on 
bone health (cortical and trabecular microarchitecture, bone strength)
The role of DXA, high-resolution peripheral quantitative computed tomography, flat-panel CT, derived finite element 
analysis, CT trabecular texture analysis, MRI, will be discussed.
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Take Home Points
Bone loss is the most common medical co-morbidity in women with Anorexia Nervosa (AN). The low bone mass in 
Anorexia Nervosa is due to multiple hormonal changes under nutrition.
Approximately 85% of women with AN have bone mineral density (BMD) value more than one-standard deviation below 
an age-comparable mean.
The low bone mass is also associated with a seven-fold increased risk of fracture.
Only 50% of women with anorexia nervosa recover and in those who remain low weight and amenorrheic, the annual rate 
of decline in BMD is -2.4% at the hip and -2.6% at the spine.
Recent data show increased bone marrow fat and impaired trabecular microarchitecture independent of bone mineral 
density. Finite element and trabecular structure analysis by using flat-panel volume CT were able to demonstrate that failure 
load and stiffness are abnormal in women with AN at the radius site. CT trabecular texture analysis of lumbar spine is a 
feasible technique with which to determine skeletal integrity in patients with anorexia nervosa.

Differential diagnosis of benign and malignant vertebral fracture   
V.M. Pansini1, L. La Tegola2, M. Nasuto2; 1Bari/IT, 2San Giovanni Rotondo/IT

Differential diagnosis between benign and malignant vertebral fractures is a very common challenge in daily routine 
practice. Benign osteoporotic vertebral fractures are often seen since mean age population constantly increases. On the 
other hand malignant vertebral fractures are also frequent and they account for up to 39% of all bone metastases.
New quantitative MR-based techniques as diffusion-weighted (DWI), perfusion-weighted (PWI), and chemical-shift 
imaging as well as positron emission tomography-computed tomography (PET-CT) imaging are promising but their value is 
currently being investigated and their use in daily practice is limited so far.
Plain radiography is still the standard for the initial assessment of fractures due to its availability and low cost, but it can 
provide insufficient information to distinguish benign and malignant vertebral fractures. Computed tomography (CT) permits 
to analyse cortical abnormalities and to evaluate the type of deformation occurring within fractured vertebra. Magnetic 
Resonance Imaging (MRI) is superior in depicting soft tissue components changes of the spine due to better contrast 
differentiation, and it is the only modality that can show bone marrow abnormalities.
The aim of this presentation is to underline the semiology of benign and malignant vertebral fracture using each technical 
modality mentioned above and to show how integrate diagnostic findings coming from different techniques to make the 
right diagnosis.

Take Home Points
Distinguish benign from malignant vertebral fracture is a diagnostic challenge. One should perfectly know the semiology of 
each technical modality available to integrate the findings and make the right diagnosis.

Imaging of insufficiency fractures    
V. Vasilevska Nikodinovska; Skopje/MK

The bone strength is dependent of its constant remodeling of balanced action of osteoclasts by bone resorbing and 
osteoblasts in bone formation. This process prevents and heals micro injuries of the trabecular bone structures due to 
overloading, with bone adaptation to physiologic stresses or tissue failure that develop under abnormal conditions with 
decreased mineralization and elastic resistance of the bone. Insufficiency fractures are caused by normal physiologic 
stress on structurally weakened bone, after acute minor trauma or chronic microtraumas caused during daily activities or 
walking. It is usually in elderly women and is an important sequel of generalized osteoporosis, which is characterized by 
low bone mineral density and microarchitectural deterioration of bone tissue. Disruption of bone remodeling cycle by drug-
induced basic multicellular unit suppression and inhibition of bone turnover may cause insufficiency fracture of the lateral 
cortex of proximal femur in patients with prolonged treatment with bisphosphonate. Radiation-induced pelvic insufficiency 
fractures are a frequent complication of radiation therapy, and radiologists must be aware for possibility of multiple pelvic 
insufficiency fractures, particularly in a pubic or an acetabular fracture.
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Insufficiency fractures can be difficult to diagnose, and imaging appearance may be subtle and misleading for malignancy. 
It can be undetectable on radiography in initial stages. Chronic overload ranges from stress reaction which is occult, than 
stress fracture which is rarely obvious on radiographs or it may have an aggressive lytic appearance in late stages when 
patient keeps on moving. CT demonstrates fracture lines or linear sclerosis. If there is doubt regarding the bony metastases 
on MRI and scintigraphy, presence of intact trabeculae adjacent to the fracture lines on CT rules out malignancy. MRI is 
highly sensitive for revealing the reactive bone marrow edema associated with insufficiency fractures as an early sign of 
stress injury on abnormal bone. When the fracture lines is not obvious, the edema-like signal on characteristic location, 
with symmetric appearance, and lack of associated abnormal soft tissue masses suggest the diagnosis of insufficiency 
fracture.
The insufficiency fractures are increasingly frequent, and often underdiagnosed lesions, the radiologist must be familiar 
with these findings and their location, morphology, and associated clinical features. Delayed diagnosis can lead to 
immobility and complications. MRI is the superior technique compared with CT and should be the imaging technique of 
choice in patients with suspected insufficiency fractures and negative radiographic findings.

Take Home Points
1. Be familiar with the diseases with high risk of insufficiency fracture.
2. Understand the range of radiological manifestation.
3. Appreciate the best imaging modalities in diagnosing of insufficiency fracture.

Imaging of osteogenesis imperfecta    
A. Fotiadou; London/UK

The skeletal manifestations of osteogenesis imperfecta are presented. The antenatal and postnatal diagnosis of the disease 
is briefly mentioned and the characteristic appearances of bone deformities are analyzed in detail. The distinctive bony 
manifestations of osteogenesis imperfecta are illustrated using typical examples. 

Special focus areas:
- Deformities of long bones and joints
- Skull deformities 
- Ossifications of the interosseous membrane
- Dual energy x-ray absorbiometry scan

Take Home Points
- Osteogenesis imperfecta (OI) skeletal features are variable.
- Apart from long bones OI affects the skull and joints.

Imaging of renal osteodystrophy   
N. Sabir; Denizli/TR

Disorders of the Achilles tendon and plantar fascia are the most common causes of posterior and plantar heel pain, 
respectively. The objectives of this lecture are to review the specific anatomy of these two structures and the diagnostic 
performance of the various imaging modalities, with an emphasis on ultrasound and magnetic resonance imaging. The 
latest developments in imaging, including ultrasound elastography and dual-energy computed tomography, will be briefly 
discussed. The spectrum of disorders affecting the Achilles tendon and plantar fascia will be reviewed. The focus will be on 
the relevant radiological criteria used to distinguish between normal and abnormal tendons/fasciae.
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Interventional procedures in the osteoporotic bone   
V. Bousson, B. Hamze, C. Parlier-Cuau, J.-D. Laredo; Paris/FR

With increasing human longevity there is increasing prevalence of osteoporosis and of osteoporotic fractures. Vertebral 
compression fractures (VCFs) are an important cause of severe debilitating back pain, adversely affecting quality of life, 
physical function, psychosocial performance, and survival. Percutaneous vertebroplasty (PV) has been increasingly used for 
painful osteoporotic fractures, to consolidate the fracture and relief pain. The safety and clinical effectiveness of PV have 
been evaluated in several blinded trials of subacute or acute VCFs. Different vertebral augmentation procedures can also 
be used in order to relief pain and whenever possible, achieve vertebral body height restoration. Percutaneous sacroplasty 
is also increasingly used as an effective treatment modality for sacral insufficiency fracture. There are also percutaneous 
internal fixations designed to prevent osteoporotic hip fractures.
In the present review, we provide the indications, contraindications, safety profile and outcomes of the existing 
percutaneous procedures in osteoporosis.

Take Home Points
Appropriate patient selection, preprocedural evaluation, and meticulous attention to proper technique are necessary to 
achieve best outcomes and to minimize complications. VP is a safe and effective technique for pain relief.

Imaging of cervical ligament trauma    
W.C. Peh; Singapore/SG

Magnetic resonance imaging (MRI) is the primary modality for evaluating ligament injuries in the setting of acute cervical 
spine trauma. MRI also provides information about cord injury unobtainable by other means. Ligaments that stabilize the 
cervical spine can be divided into those at the craniocervical junction and C3-7 levels. MRI depicts key ligaments at the 
craniocervical junction such as the alar and transverse ligaments, and the tectorial membrane; and at C3-7 levels such as 
the longitudinal, supra- and interspinous ligaments, ligamentum flava and ligaments covering the facet capsule. MRI signs 
of ligament injury include T2- signal hyperintensity, disruption and displacement. Understanding the concepts of spine 
stability and injury patterns aid in interpretation of imaging features.

Take Home Points
MRI has a key role in the assessment of ligament injury in acute cervical spine trauma.

Whiplash: Is there a role for the radiologist?   
M. Adriaensen; Heerlen/NL

In this presentation the definition of whiplash as introduced by the Quebec Task Force in 1995 will be used. The difference 
between whiplash injuries and whiplash-associated disorders will be explained. And a clinical classification of grades of 
whiplash-associated disorders indicative of the seriousness of the injury sustained will be presented. Finally, the role of the 
radiologist will be discussed.

Take Home Points
There is a difference between whiplash, whiplash injuries, and whiplash-associated disorders.
 

Thoracic cage trauma   
M. Scaglione; Castel Volturno/IT

In this lecture, a detailed depiction of thoracic cage injuries will be provided according to the different mechanisms of 
traumas i.e. direct trauma and compression. Distinction between direct trauma and compression is important because, 
on the basis of each mechanism, radiologists in the ER should know what to exclude or look for and how to do it from 
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a technical and methodological view point. Direct injuries usually cause minor injuries (i.e. skin abrasions) which do not 
need doctor’s care. However, in some cases direct trauma may involve the thoracic wall (muscles and skeleton) and may 
also cause unsuspected pleural, lung, airway, vessel, pericardial and even cardiac injuries. Compression is responsible for 
thoracic cage injuries with variable severity. Nevertheless, this mechanism may not only be responsible for injuries limited 
to the chest but may even involve the abdomen and pelvis from the right side, the left side or the midline. In the context of 
direct and compression traumas, while chest x-ray still remains the first diagnostic approach, contrast-enhanced MDCT is 
the modality of choice for addressing all the information useful for a tailored and timely therapeutical approach. 

Take Home Points
- to learn about thoracic cage injuries according to different mechanism of trauma 
- to be able to change different imaging approach according to the mechanism 
- to be aware of the importance of the radiologist in the ER to address the most timely and tailored approach.

Pelvic ring trauma  
A. Leone; Rome/IT

Pelvic ring fractures are a common consequence of high energy blunt trauma, as may result from motor vehicle collisions 
and falls from great height. The importance of such fractures lies in the high rates of morbidity and mortality due to 
associated injuries to different organs and systems, particularly pelvic viscera and vascular structures. The appropriate 
treatment of pelvic ring fractures is dependent on a thorough understanding of the anatomy of the pelvic region and the 
biomechanical basis of the various types of lesions. Young and Burgess classification system provides a logical approach 
to the management of pelvic ring disruption and allow early and aggressive treatment. The radiological assessment 
of a patient who sustains a pelvic ring disruption should provide all of the necessary information for the orthopedic to 
characterize the injury patterns and severity. Radiography should be considered the key to mechanism of injury. Computed 
Tomography represents the key to severity of injury. Mechanism and severity of injury represent the keys to appropriate 
treatment.

Take Home Points
-  Radiological signs of instability are: displacement of the posterior sacroiliac complex greater than 0.5 cm; dislocation of 
the sacroiliac joint; avulsion fracture of the transverse process of L5 vertebra 

-  Definitive management of pelvic ring fractures depends on an analysis of the force that produced the injury and on the 
degree of instability based on radiological appearances. 

-  Instability represents a spectrum dependent on the extent of disruption of the bony ring and ligaments. 

Non-traumatic emergencies around spine    
E. Llopis San Juan; Alzira-Valencia/ES

The purpose of this presentation is to provide a MR survival guide to the on call radiologist in timely diagnosis of acute 
traumatic and non-traumatic cord lesions.

Introduction
When facing an acute non traumatic patient with clinical suspicion of a cord injury is essential to have some clinical data: is 
it an oncologic patient, recent surgery or spinal punction, pregnancy or delivery or treatments such as anticoagulants?
MR protocol should include sagittal T1FSEWi, T2 FSEWi and fluid sensitive sequence, axial plane in FSE T2 and GE, 
postgadolinium fat saturation sequences are recommended in nontraumatic patients.

Discussion
We will use a pattern approach is used to recognize MR features of cord damage in the acute patient allowing a specific 
diagnosis to be made.
Intradural-intramedullary lesions: cord is enlarged CSF column decreased. DDx should include tumours especially those 
that bleed (ependymoma, astrocytoma, metastasis), vascular lesions, hematoma, myelitis and cord infarct (H pattern or 
owls eyes edema and enhancement). Patients with rigid spine, severe osteoarthritis, dish or ankylosis spondylitis have 
increase risk of cord compression with or without associated fractures.
Intradural-extramedullary lesions: cord is displaced, acute angles with CSF. Tumors (neural tumours, meningiomas, 
leptomeningeal metastasis), inflammation or hematomas. Subarachnoid (fluid-fluid levels) and subdural (anteriorly located) 
hematomas are unusual in the spine. More frequently are epidural, 40% are spontaneous; causes of secondary hematomas 
are trauma, coagulopathy, vascular lesions or iatrogenic). Signal intensity varies according to the age of blood similar to 
intracranial bleeding although more variable.
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Extramedullary lesions, cord and dura are displaced together, obtuse angle with CSF. DDX should include vertebral 
tumours (hypervascular tumours such as aggressive hemangioma, need to be diagnosed because they can be benefit 
from embolization before surgical decompression), acute disc herniation, hematomas or abscess especially from 
spondylodiskitis.

Take Home Points
-  The outcome of acute cord compromised patients depends on time and accurate diagnosis allowing fast treatment to be 
started before the cord is permanently damaged.

-  Combining the described signs in combination with location of abnormal signal intensity allows a specific diagnosis in 
patients presenting with acute cord failure

Temporomandibular joint    
C. Krestan; Vienna/AT

The mandibular condyle fracture is a common mandibular injury, which can be divided into dislocated and nondislocated 
condylar fractures. They often result in severe changes of the soft tissue structures in the temporomandibular joint (TMJ). 
Classification of condylar fractures refers to their anatomical positions and the presence or absence of discal luxation will be 
described. Fractures of the skull base involving the temporomandibular joint are rare.Usually trauma of maxillofacial injury 
is diagnosed by MDCT. When available cone beam tomography also plays a role in the diagnostic work-up of traumatic 
lesions oft the TMJ. However evaluation of soft tissues requires dedicated magnetic resonance imaging oft the TMJ. 
Complications like internal derangement can only be assessed by MRI. Other radiologic findings like swelling of retrodiskal 
tissues, joint effusion, mandibular condyle and condylar neck fractures, osteochondritis dissecans, avascular necrosis, 
degenerative condylar remodeling, osteoarthritis, musculotendinous injuries, and atrophy of masticatory muscles will be 
discussed.

Take Home Points
1. Classification of condyle fractures according to their anatomical positions.
2. Diagnosis of presence or absence of discal luxation by MRI.
3. Discuss the value of MDCT and MRI and cone beam tomography in TMJ trauma.
4.  Complications of trauma to the TMJ may result in osteochondritis dissecans, avascular necrosis, degenerative condylar 

remodeling, osteoarthritis, musculotendinous injuries, and atrophy of masticatory muscles.

Pediatric pelvic trauma    
V. Miele1, M. Galluzzo2; 1Florence/IT, 2Rome/IT

Pediatric Pelvic ring fractures are rare in children (0.2%) and are generally determined by the action of high-energy force 
vectors.
Their frequency is still growing due to the increase of blunt trauma of the road, falls from height in addition to the practice 
of some particular sports in adolescents.
These patients are polytraumatizated, and in a significant proportion with high index of severity score (ISS), and are 
associated with a high rate of morbidity and mortality.
Early complications of pelvic ring are distinct in early (vascular, nervous and visceral), intermediate, and late.
Outcome improvement depends from acute management: the appropriate treatment of pelvic ring fractures depends on a 
thorough understanding of the anatomy of the pelvic region and the biomechanical basis of the various types of lesions.
Important differences exist between the pelvis of a child and an adult.
The elasticity of the bone and the joint of the child allows the absorption of greater energy before the damage.
It is known that if the adult to each injury in the pelvic ring caused by the action of a high energy force corresponds to 
another (bone or legamentous) on the other side. A child‘s pelvis may fracture in only one location.
The most common are avulsion fractures because the insertion sites represent a weak point of the pelvis (apophyseal 
cartilage).
The avulsion of the antero-inferior iliac spine are the most frequent and due to the fact that on it fits the hamstring tendon, 
biomechanically more powerful compared to the sartorius.
Acetabular fractures mean from 6 to 17% of pelvic fractures in pediatric age. The fundamental difference with the adult is 
the possibility of involvement of triradiated cartilage that fuses between 16 to 18 years.
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Computed Tomography (CT) is the a powerful modality for evaluation of the musculo- skeletal system and in the in the 
management of polytraumatized patients also in the paediatric age. Multi-planar Reconstruction (MPR) and Volume 
Rendering (VR) three-dimensional (3D) reconstructions views, reproducing radiological standard representations and 
oblique projections, it is a powerful modality in classifying the various type of pelvic fractures, the mechanism and the 
severity of injury. The pelvis bone is an anatomically complex tridimensional, ring like structure, and for this reason, the 
integration between axial, bi- and three-dimensional images appears to be fundamental and eliminates interpretative 
problems about understanding pelvic anatomy, the exact detection of fracture sites, especially in complex forms.
The speed of equipment allows less time of permanence in CT room for patients, better use of contrast medium reducing 
the amount of contrast mediaum needed, to speed up the decision-making processes by searching of associated injuries 
and complications, and for this reason can be considered the „gold standard“ method in the study and management of 
polytrauma.

Take Home Points
1.  The appropriate treatment of pelvic ring fractures depends on a thorough understanding of the anatomy of the pelvic 

region and the biomechanical basis of the various types of lesions.
2.  Computed Tomography (CT) is the a powerful modality for evaluation of the musculo- skeletal system and in the in the 

management of polytraumatized patients also in the paediatric age.
3.  A child‘s pelvis may fracture in only one location. The most common are avulsion fractures because the insertion sites 

represent a weak point of the pelvis (apophyseal cartilage).

Spinal Infections    
E. Dion; Paris/FR

Spinal infections incidence increases progressively and involve most frequently the lumbar spine. Infection can be spread 
to the spine via different pathways: hematogenous, venous and arterial, contiguous to focal infection, direct implantation 
following spinal procedures and spinal surgery.

Diagnosis
MRI is the corner stone of the diagnosis at the early phase and fully depicts soft tissue extension as well as epidural 
involvement. CT scan gives the best definition of the osseous involvement and CT guided biopsy represent the most 
efficient approach to germs identification.
Tuberculous spondylitis is common worldwide; its incidence is increasing particularly in immunocompromised subjects. 
Spine accounts for approximately 50% of skeletal tuberculosis and multifocal lesions are frequent. Soft tissue involvement 
and abscess are almost constant spreading sometimes away from the initial site. 

Follow-up
The evolution can be followed on X-rays and occasionally on CT. Lesions progress weeks or months after the beginning 
of the treatment. Antibiotics resistance is not exceptional and should lead to germ identification to conduct appropriate 
treatment. Occasionally infection can cross the dura giving rise to focal meningitis or myelomeningomylitis. Epidural 
abscess (spaphyloccocus aureus usualy) should be treated by drainage in association with antibiotherapy. MRI should 
be used to explore neurologic complications such as root or cord compression. As on radiographs, MRI signs can extend 
within the vertebral body and the adjacent vertebral body and soft tissues and should not be taken for treatment inefficacy.
Progression of osseous destruction, vertebral collapse and anterior wedging occur leading to characteristic angulation and 
gibus formation with varying degrees of kyphosis and scoliosis. At the healing phase, ankylosis of the vertebral body occurs 
with obliteration of the disc space and formation of a large bloc of osseous mass.

Take Home Points
1. To recognize spinal infection at the early stage.
2. To make the diagnosis with efficacy and cost effectiveness.
3. To manage follow-up and to detect complications.
4. To raise the issue of spinal stability during treatment.
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Weight-bearing MRI of the spine: Is it useful?  
M. Boesen, P. Hansen, Z. Rastiemadabadi, G. Fournier, B.B. Hansen; Copenhagen/DK

Weight-bearing MRI also known as positional MRI (pMRI)1 is performed in open MRI scanners, which allows imaging in 
the standing or seated position. From a clinical perspective, it seems logical to scan patients with back pain in the position 
worsening their symptoms, e.g. the upright position1-3. Theoretically, standing pMRI should mimic the in- vivo situation in 
which the lumbar spine is subjected to both gravity and core muscle tone of the torso4. This has led to increasing interest 
in new weight-bearing imaging techniques of the lumbar spine with the aim to increase the correlation between imaging 
and clinical symptoms in patients with low back pain. Previously, standing pMRI studies have demonstrated change in 
position of posterior disc herniations and/or increased herniation size in the upright position1;5;6. Furthermore, standing 
pMRI also seems more sensitive to detect structural degenerative findings, such as spinal stenosis7, instability and 
spondylolisthesis1;3;6;8;9, High Intensity Zones (HIZ)2, and juxtaarticular facet joint cysts10.
There are currently no international evidence-based recommendations for the use of weight-bearing MRI in clinical practice 
largely due to limited knowledge of how to translate the observed positional changes in the lumbar spine into the clinical 
context. However, current scanner technology now holds adequate image quality to study these questions and research is 
warranted to test the precision (sensitivity and specificity) of pMRI in longitudinal prospective clinical studies.

Reference List:
(1)  Jinkins JR, Dworkin JS, Damadian RV. Upright, weight-bearing, dynamic-kinetic MRI of the spine: initial results. Eur Radiol 2005; 15:1815-25.
(2)   Alyas F, Sutcliffe J, Connell D, Saifuddin A. Morphological change and development of high-intensity zones in the lumbar spine from neutral to extension 

positioning during upright MRI. Clin Radiol 2010; 65:176-80.
(3)   Niggemann P, Kuchta J, Beyer HK, Grosskurth D, Schulze T, Delank KS. Spondylolysis and spondylolisthesis: prevalence of different forms of instability 

and clinical implications. Spine (Phila Pa 1976) 2011; 36: E1463-E1468.
(4)   Alyas F, Connell D, Saifuddin A. Upright positional MRI of the lumbar spine. Clin Radiol 2008; 63:1035-48.
(5)   Tarantino U, Fanucci E, Iundusi R, Celi M, Altobelli S, Gasbarra E, et al. Lumbar spine MRI in upright position for diagnosing acute and chronic low back 

pain: statistical analysis of morphological changes. J Orthop Traumatol 2012.
(6)   Splendiani A, Perri M, Grattacaso G, Di T, V, Marsecano C, Panebianco L, et al. Magnetic resonance imaging (MRI) of the lumbar spine with dedicated 

G-scan machine in the upright position: a retrospective study and our experience in 10 years with 4305 patients. Radiol Med 2016; 121: 38-44.
(7)   Hansen BB, Hansen P, Grindsted J, Rasti Z, Bliddal H, Riis RG, et al. Conventional Supine MRI with a Lumbar Pillow - an Alternative to Weight-Bearing 

MRI for Diagnosing Spinal Stenosis?: A Cross-Sectional Study. Spine (Phila Pa 1976) 2016.
(8)  Niggemann P, Simons P, Kuchta J, Beyer HK, Frey H, Grosskurth D. Spondylolisthesis and posterior instability. Acta Radiol 2009; 50: 301-5.
(9)   Kong MH, Hymanson HJ, Song KY, Chin DK, Cho YE, Yoon dH, et al. Kinetic magnetic resonance imaging analysis of abnormal segmental motion of the 

functional spine unit. J Neurosurg Spine 2009; 10: 357-65.
(10)   Niggemann P, Kuchta J, Hoeffer J, Grosskurth D, Beyer HK, Delank KS. Juxtafacet cysts of the lumbar spine: a positional MRI study. Skeletal Radiol 

2012; 41: 313-20.

Take Home Points
Using upright weight-bearing MRI the following can be observed
- Focal posterior disc herniations and discprotrusion rate can increases in size and change location 
- More sensitive for spinal stenosis detection 
- More sensitive for HIZ, and juxtarticular Facet joint cysts detection 
- Both micro and makro instability can be diagnosed 
- Find unstable spondylolisthesis not seen on flexion extension X-ray 

Soft tissues involvement in low back pain    
P. D’Aprile; Bari/IT

Degenerative-inflammatory lumbar spinal pathology is one of the most common reasons why individuals seek medical 
care, and low back pain is the main symptom among those most commonly associated with this pathologic condition.
Pain is commonly attributed to degenerative disc disease, particularly herniated discs, but many different spinal and 
perispinal structures may undergoes degenerative-inflammatory phenomena and produce pain: discs, bone, facet joints, 
ligaments, muscles. In particular, in patients with non radicular low back pain, this syndrome may arise from changes of 
the posterior elements/perispinal tissues of the lumbar spine (i.e., “posterior vertebral compartment”). They include: facet 
joint pathology (e.g., osteoarthritis, joint effusion, synovitis, synovial cysts), spondylolysis, spinal/perispinal ligamentous 
degenerative-inflammatory changes, perispinal muscular changes.   
It is well known that Magnetic Resonance (MR) is the most sensitive imaging method for the evaluation of spinal 
degenerative pathology, even in the initial stages of the disease. T2-weighted sequences with fat saturation, and when 
indicated the use of contrast-enhanced T1-weighted images with fat saturation, permit visualization of degenerative-
inflammatory changes of the posterior elements of the lumbar spine that in most cases would have been overlooked with 
conventional non-fat suppressed imaging.
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Advanced percutaneous augmentation for porotic fractures  
S. Masala; Rome/IT

Vertebral fracture (VF) can be often secondary to high or low energy trauma due to osteoporosis.
Pathological VF is secondary to osseous involvement, spine is the most affected target by metastases.
Conventional radiographs are the first technique in patients suspected for VF.
CT scan provides further information on the extent of bony injury and MRI scan shows edema inside the vertebral body.
Magerl A1 type is considered a main indication for percutaneous vertebroplasty (PVP) and percutaneous balloon 
kyphoplasty (BKP).
However, it is important to underline that these subjects can be treated also with orthosis devices, bed rest as well as 
medical and/or physical therapy.12
Common indications for PVP include osteoporotic VF of more than 4 weeks refractory by medical therapy, painful 
vertebra with extensive osteolysis or invasion secondary to benign or malignant tumour. Any patient with improvement 
of symptoms with conservative treatment, asymptomatic VF, tumour mass with spinal canal involvement, pregnancy, 
uncorrectable coagulopathy, severe cardiorespiratory disease, cement allergy, and systemic and especially local infection 
cannot be eligible.
Injection of PMMA cement into an injured vertebral body can be performed using a needle (10 to 15 Gauge) placed 
percutaneously using a transpedicular or costo-vertebral approach or anterior approach in cervical level.
High-quality fluoroscopy equipment is essential. 
PVP was carried out under local anesthesia or general anesthesia in cervical level.
Biopsy can be performed with coaxial technique before the procedure.
During injection of the cement, continuous observation is necessary to prevent excessive bone cement leakage.
BKP technique was introduced in 1990s with the aim of stabilizing the vertebral fracture and restoring the vertebral height. 
BKP as performed with the introduction of a bilateral inflatable bone tamp into the compressed vertebral body with the aim 
of elevate the endplates. This is carried out by creating a cavity inside the vertebral body that is filled with cement. PMMA 
is the most frequent bone cement used in these procedures. BKP has been suggested in the treatment of osteoporotic VF, 
in the vertebral collapse fractures caused by malignancies or in traumatic VF in young patient.
The balloon is filled with contrast medium to evaluate the size of balloon expansion. When the height is restored the balloon 
is deflated and removed. The bone cement is injected into the cavity under a low-pressure delivery system, thus reducing 
the risk of cement leakage.
PVP and BKP could be associated with some potential perioperative and postoperative adverse events: cement leakage, 
pulmonary embolism, haematoma, adjacent vertebral fracture, spinal cord compression, radiculopathy and infection. 
PVP and BKP both are effective in VF and pain relief in patients with osteoporotic or tumour associated. Both procedures 
are minimally invasive, and therefore represent a relatively low-cost alternative to open surgical interventions for VF.
Both procedures give immediate pain relief and improvement in physical functioning.
In addition to PVP and BKP, other vertebral augmentation procedures have been introduced in recent years. 
The indications and contraindications are similar.
Technique should be chosen depending on the implant used. For stent and other expandable scaffolding devices, the 
technique is similar to BKP. The scaffolding devices can be either balloon or self-expandable nitinol systems.
Other existing supplemental augmentation systems are placed using an unilateral approach, while the implant is deployed 
over a nitinol coil guide wire.
In the recent years, surgeons showed an increasing interest for the use of a synthetic bone substitute capable of 
remodelling or integrating into the surrounding bone; in particular, calcium phosphate cement.
Recent studies showed that few new-generation bioactive bone cements have been found to induce new bone formation.

Take Home Points
Main indications
Technique to be used
Materials
Contraindications 
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New therapy for low back pain  
S. Marcia; Cagliari/IT

Facet joint syndrome or degenerative disc disease resistant to conservative therapy leads to poor quality of life due to 
axial back pain. Degeneration of zygapophysial joints can be detected by Xray, CT but especially by MRI, as well for disc 
degeneration. The clinical appearance together with the imaging data allow to make the correct diagnosis.
Lumbar RFN has documented efficacy (1B+) in reducing chronic back pain in patients with facet joint syndrome. It consists 
of thermal ablation of lumbar medial branch of dorsal rami of spinal nerves in order to interrupt nerve conduction using an 
electrode needle positioned under CT or fluoroscopic guidance connected to a dedicated RF generator. The procedure is 
performed in day-surgery under CT or fluoroscopic guidance and with local anestesia. After the procedure the patients are 
kept two hours in hospital for monitoring and then dismissed.
Discogenic pain could be another cause of axial back pain. One of the last issues to treat discogenic pain, after intradiscal 
injection of ozone or IDET, is Pulse-Dose Radiofrequency, a technical development of PRF. In PDRF the generator stops 
the emission of pulses until the temperature decreases, so all of the pulses have the same amplitude and width. The 
procedure is performed with local anesthesia under CT or fluoroscopic guidance: a 20G electrode-needle is introduced into 
the intervertebral disc, connected to a generator, then the PDRF is administered. The patient could go back home after few 
hours as well.
In case of high grade degenerative disc disease, degenerative disease of the facets with instability-trauma, low 
grade spondylolisthesis, microinstability or facet joint syndrome with failure to respond to radiofrequency neurotomy, 
percutaneous arthrodesis by means of facet fixation with screws can be performed. Percutaneous facet fixation stabilizes 
the spine as an aid to fusion through bilateral immobilization of the facet joints. The procedure is performed under local 
anesthesia and mild sedation. Facet screws are positioned under fluoroscopic guidance.
In case of lumbar pain caused by high-level degenerative disc combined with facet joint hypertrophy and canal vertebral 
stenosis, especially in L5–S1 level, another option could be the implant of percutaneous dynamic screws system. That 
system could be considered ‘‘dynamic stabilization’’ because it is placed on the facet joint bases and leads to natural full 
range of motion and rotation, increasing interspinous ligament motility in order to reduce the lumbar low back pain source; 
furthermore impacts area in the neuroforamina and spinal canal with increases in the area of the neuroforamina bilaterally in 
the treated level as well as in the spinal canal area.
All these procedures are well tolerated by the patients; moreover demonstrated to be safe and effective, leading to rapid 
recovery and showing high success rates and low percentage of complications.

Take Home Points
1. Low back pain.
2. Totally percutaneous image guided proocedures.
3. Local anestesia or mild sedation.
4. Rapid recovery.
5. Low percentage of complications.
6. High success rates.
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Vertebral fractures in ankylosed spine: A diagnostic challenge  
B. Vande Berg; Brussels/BE

Spine ankylosis due to intervertebral or ligamentous ossification is a common findings in elderly patients and in young 
patients with long-standing ankylosing Spondylitis. The ankylosed spine is prone to fracture even without significant 
trauma due to several causes including rigidity, loss of muscles and osteoporosis. The cervical spine is the most frequently 
involved with the thoraco-lumbar junction in second position. Fracture may occur in the ankylosed spine segment or in the 
segment adjacent to it.
Typically, these fractures have a predominant transverse orientation and they involve the anterior and the posterior 
columns. In the anterior column, the fracture may involve the vertebral body, the intervertebral disc or both.  They are 
frequently unstable. Neurological complications develop at the onset of fracture but can also be delayed due to secondary 
displacement or peridural hemorrhage.
Diagnosis of these fracture is difficult and about 50% of these lesions are not detected at the first examination due to 
poor images quality and difficulty in detecting the fracture. Radiographs are diagnostic if the fracture is displaced as the 
fracture line is barely visible. MDCT is probably the best imaging modality to detect cortical interruption both in the anterior 
and posterior column. It is also the best imaging modality to detect spine ankylosis. MRI is best to demonstrated peridural 
infiltration or spinal cord lesion but the fracture is not always easily detected. Ankylosis remains frequently occult on MRI.
Differential diagnosis includes septic discitis because the fracture may remain undetected before disc and vertebral 
destruction has occurred, mimicking destructive disc disorder. They may also mimic spine neuroarthropathy when detected 
at a chronic stage.
Diagnosis of spine fracture in a patient with ankylosis may be so difficult that fracture should be considered to be present in 
any patient with spine ankylosis and sudden onset of back pain, unless proven otherwise.

MRI of articular injuries: Osteochondral-subchondral and traumatic ebone edema    
F.W. Roemer; Erlangen/DE

Bone marrow contusions /bone bruises are frequently identified on MRI after an injury to the musculoskeletal system. 
These osseous injuries may result from a direct blow to the bone, from compressive forces of adjacent bones impacting 
one another, or from traction that occurs during an avulsion injury. Commonly these injuries resolve without long-term 
sequelae. However, they may also involve the cartilaginous surface with or without an associated fracture line defining 
these as osteochondral injuries, which may have different prognostic relevance. Subchondral fractures have been 
implicated in the genesis of some destructive articular conditions whose cause was previously undetermined, such as 
rapidly progressive osteoarthritis or spontaneous osteonecrosis of the knee. The fracture line usually appears as a band of 
low signal intensity in the subchondral bone plate, adjacent to the articular surface, most often surrounded by bone marrow 
oedema. As these injuries may be occult on radiographs, the differentiation of bone contusions from osteochondral injuries 
or subchondral fractures is possible only with MRI including fat-suppressed and non-fat suppressed sequences. While 
purely subchondral lesions may have a good prognosis if diagnosed early, disruption of the articular surface may lead to 
early degenerative alterations including focal cartilage loss and other features of osteoarthritis.

Take Home Points
- Bone contusions, subchondral and osteochondral fractures need to be differentiated 
- Chronic and acute cartilage damage can be differentiated using MRI 
- Anatomic extent of subchondral fractures is relevant for prognosis 
- Cartilage classification schemes need to be applied with caution in a clinical setting 
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Pelvic musculoskeletal disorders related to pregnancy    
M. Chelli Bouaziz, H. Riahi, F. Ladeb; Ksar Said-Tunis/TN

Purpose
Pregnancy is a condition in which a combination of biomechanical, hormonal, and vascular changes may result in a wide 
variety of musculoskeletal disorders.
The purpose of this exhibit is to illustrate imaging characteristics of main musculoskeletal pelvic disorders during pregnancy, 
labour and post-partum periods and to discuss the main features and role of imaging.

Methods and Materials
The review was based on a thorough literature search on the subject as well as personal experience.

Results
Pregnancy causes biomechanical and physiologic changes that may be responsible for a wide spectrum of musculoskeletal 
disorders in the mother.
Stress on the axial skeleton, pelvic brim, and genital tract during childbearing and childbirth may lead to acute disorders, 
including non specfic pain, neurologic compression, joint disruption, and hematogenous infections either during pregnancy, 
delivery or in the post-partum period.
Imaging, especially MRI allows a better assessment of these conditions in order to provide the adequate treatment.

Conclusion
Musculoskeletal disorders related to pregnancy mainly result from overload and occur during the childbearing period and 
delivery. Nevertheless, this transient period of life may lead to ongoing disorders or morphologic changes on imaging that 
require detailed understanding and accurate diagnosis by radiologists.

Take Home Points
1. Pregnancy-induced hormonal and physical changes increase the risk of musculoskeletal problems.
2.  Musculoskeletal disorders related to pregnancy my occur during the childbearing period, delivery or post-partum. They 

require detailed understanding and accurate diagnosis by radiologists. 
3. Imaging, and especially MRI allows a better assessment of these conditions in order to provide the adequate treatment.

Robotic- and imaging-guided procedures in the MSK system  
B.B. Beomonte Zobel, D. Santucci, E. Faiella, R.F. Grasso; Rome/IT

Percutaneous muskulo-skeletal (MSK) interventional procedures are usually performed under x-ray or ultrasound guidance. 
The technical progress in the modern Medicine led to the development of robotic and navigation platforms that can 
overcome some limitations of conventional interventional radiology. Specifically these platforms can enable accurate 
targeting with different angulation in image guided intervention, biopsy and tumor ablation and can be used to reduce the 
procedure time, the radiation exposure, if performed under x-ray guidance, and the complication rate and increase the 
productivity in the execution of specific complex procedures.
The different components of an image-guided interventional platform will briefly described, with a specific focus on the 
tracking devices, showing how they operate and their role in performing an interventional procedure in the MSK system. 
The use of robotic arms, image fusion methods or augmented reality will be analyzed, considering pros and cons of each 
technical solution. The clinical results and the impact on the health care workflow of an optical Computed Tomography (CT) 
navigation system, for the execution of interventional procedures on the skeletal system, like vertebroplasty, bone tumor 
ablation or screw fixation, or on thoracic and abdominal organs, will be presented.

Take Home Points
1. The future will face a large diffusion of percutaneous muskulo-skeletal (MSK) interventional procedures.
2.  Robotic and navigation platforms are able to produce optimal targeting, high efficiency and reduced learning curve in 

performing complex MSK interventional procedures by young radiologists.
3. These image guided high technology platforms will become more and more popular in Medicine in very few time.
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Dual-energy CT: What is it and how to use it?    
P. Omoumi; Lausanne/CH

In recent years, technological advances have allowed manufacturers to implement dual-energy computed tomography 
(DECT) on clinical scanners. With its unique ability to differentiate basis materials by their atomic number, DECT has 
opened new perspectives in imaging in general. DECT has been successfully used in musculoskeletal imaging with 
applications ranging from detection, characterization and quantification of crystal and iron deposits; as well as simulation of 
non-calcium (improving the visualization of bone marrow lesions) or non-iodine images. Furthermore, the data acquired by 
DECT can be post-processed to generate monoenergetic images of varying kiloelectronvolts, providing new methods for 
image contrast optimization as well as metal-artifact reduction.
We will first present basic principles and technical aspects of DECT. Second, we will illustrate most common applications 
of DECT to musculoskeletal imaging.

Take Home Points
Calcium, iodine, monosodium urate and iron are typical materials that can be detected, characterized and quantified using 
DECT, based on their atomic number that is significantly higher than components of most musculoskeletal structures.
The role of DECT in gout is still under investigation. Although this modality provides great advantages such as non-invasive 
characterization of monosodium urate crystals, as well as reproducible automatized urate volume measurements, it still has 
limitations that need to be kept in mind, such as possible false-positive and false-negative cases.
Many other clinical applications of DECT have been reported, among which the study of bone marrow lesions on virtual 
non-calcium images, improved tissue contrast by means of simulated monoenergetic images, such as collagenous 
structures or low-concentration iodinated contrast material, as well as metal artifact reduction.
For all these clinical applications, DECT currently heavily depends on post-processing algorithms. Standardization of post-
processing software, and further hardware development aiming at improving energy separation will by no doubt expand the 
musculoskeletal applications of this promising technique.

Dual Energy CT with Iodine Mapping in Psoriatic Arthritis    
K. Fukuda, T. Fukuda; Tokyo/JP

Dual energy CT (DE-CT) with iodine mapping can enhance iodine contrast resolution with maintaining high special 
resolution of CT. This technique is suitable for evaluation of inflammatory arthritis which affects peripheral joints of hands 
and feet. Representative cases with psoriatic arthritis of the peripheral joints, which have been delineated with DE-CT, will 
be presented.

Take Home Points
1.  DE-CT with iodine mapping can compensate iodine contrast enhancement while it can preserve high special resolution 

of CT.
2.  DE-CT with iodine mapping has an ability to delineate inflammatory lesions of inflammatory arthritis and could be a 

promising imaging method in diagnosis of early stage peripheral joint psoriatic arthritis.
3.  DE-CT with iodine mapping could be helpful in differentiating between inflammatory synovitis and inflammatory 

enthesitis.
4. DECT with iodine mapping is a potential future research area as a novel approach to inflammatory arthritis.

Dual-energy CT: New applications in arthritis imaging    
L.B.O. Jans; Ghent/BE

The introduction of Dual Energy CT (DECT) scanners heralds a new approach to visualization of crystal deposits and 
bone marrow oedema (BMO) in rheumatic disease. Attenuation measurements at tube voltages of 80 and 140 kV can be 
subjected to three-material decomposition.
As the attenuation of urate crystals differs from other calcifications, DECT is well-established for detection and volume 
measurement of tophi in urate crystal deposits in gout.
Since DECT allows for subtraction of substances such as bone, theoretically, fatty bone marrow could be differentiated 
from fluid-rich BMO on DECT images. This is important, as BMO is a hallmark of active inflammation, the presence of 
which plays a key role in diagnosis, therapy guidance and follow-up in patients with rheumatic diseases. In a preliminary 
study, we aimed to use DECT to show small foci of BMO in bones affected by rheumatic disease. We found that the color-
coded non-calcium DECT maps show a clear difference between normal and affected joints with BMO on MRI.
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In conclusion, DECT is a promising novel technique that detects urate crystal deposits in gout. Moreover, DECT potentially 
enables to demonstrate BMO in rheumatic disease at a lower cost and higher accessibility compared to MRI.

Take Home Points
1. Dual-Energy CT is well-established for detection and volume measurement of urate crystal deposits in gout.
2. Dual-Energy CT potentially enables to visualize bone marrow oedema in rheumatic disease.

Weight-bearing MRI of the foot in athletes    
S. Giannini; Rome/IT

Purpose
We introduced the use of weight-bearing MRI of the foot to discover the real cause of functional or mechanical disorders, 
especially in the pathology of hindfoot and medium-forefoot of athletes. 

Methods and Material 
In the first year we have studied only 12 high level athletes between 17 and 30 years old, because it is difficult to convince 
the medical staff to spend more time on showing the dynamic functional problem. Only 2 patients suffered of forefoot 
instability (1). Every one of our patients underwent a MRI exam of a maximum of 25 minutes. In fact, we have spent 
an average of 15 minutes for weight bearing exams and 10 minutes to obtain the clinostatic exams. We submitted our 
patients to functional weight bearing MR low magnetic field of 0.25 Tesla using Esaote dedicated system G scan BRIO - 
MRI Evolution 16.1 release. We decided to modify the position of the patient depending on the suspected pathology.Our 
technicians spend an adequate time (3-5 minutes) to put the patient in a correct and comfortable position, to block his foot 
using specific pad for feet and the safety belts to block the pelvis and thorax in addition to  securing the patient. After this 
time we tilted the table in the weight bearing position and checked the safety belts and the position of the foot again (2). We 
were sure to obtain a confortable position so the patient wouldn’t move creating movement artefacts. We used T1, T2, T2 
fat tissue sequences by shoulder or cervical spine coil to obtain a sufficient and homogeneous field of view.

Results
The majority of the cases were dedicated to study the medium and hindfoot‘s instability, only 2 cases were studied for 
forefoot pathology. The difference between the static MRI and weight bearing MRI is the possibility to obtain the correct 
diagnosis in the evaluation of dynamic dysfunction and discomfort of the foot, but only if the clinicians already suspect 
and understand the pathology (3). Furthermore, the high magnetic field has a fantastic and anatomical resolution where it 
is possible to discover the lesion, however the weight bearing MRI permits to use a lesser quality or sequence depending 
on the low magnetic field (3, 4). It permits to emphasize the movement that induces the lesion or the pathology. The real 
problem is to find a collaborating patient who agrees with this specific methodology. His willingness is very important to 
keep the correct position in weight bearing for a long time with a minimal discomfort.

Conclusion
Our preliminary experience has being satisfying. In our experience the obtained information is very important for clinicians 
to decide on conservative or surgical treatment and to choose the appropriate surgery (5).
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Eur Radiol. 2014; 24(3):553-8 
3.  Sutera A,Iovane F,Sorrentino F. Plantar fascia evaluation with dedicated magnetic resonance scanner in weight-bearing position:our experience in patients 

with plantar fasciitis and in healthy volunteers. radiol Med. 2010;115:246-260 
4.  Torné y,BesseJL,Mabit c Chronic ankle instability. Wich tests to assess the lesions?Which therapeutic options? Orthop Traumatol Surg Res 2010; 96(4): 
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Take Home Points
1. Functional Weight bearing MRI obtains a correct diagnosis of entity and site of the main lesion.
2. Spend an adeguate time to obtain a good position of the foot
3. The position of the foot and the patient depends on the pathology.
4. The clinician must modify the exam depending on the suspected pathology
5. The clinician must have an open and flexible mind.
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Bony lesions: A bipolar problem  
P.M. Jungmann; Munich/DE

With anterior and posterior shoulder dislocations, typical bony lesions occur at the glenoid (bony Bankart/ reverse 
Bankart) and at the humeral head (Hill-Sachs, reverse Hill-Sachs). In recent years, different assessment techniques and 
measurements have been developed, that try to describe these bony lesions sufficiently. This talk gives an overview on 
which cross-sectional imaging techniques, assessments and measurements are helpful in clinical practice, which provide 
useful information for the orthopedic surgeons, their treatment decisions and surgical strategies.

Bony lesions: A bipolar problem  
A.S. Vieira; Porto/PT

Osseous injuries to the humeral head and/or the glenoid rim are common in anterior traumatic shoulder instability.
The mechanism of injury consists in an anterior humeral head dislocation that can shear or compress the anterior glenoid 
rim, and conversely, the glenoid can impact and fracture the posterosuperolateral humeral head, causing a Hill-Sachs 
defect.
Glenoid osseous injuries are more variable in morphology. The location of these lesions is well defined and almost always 
occurs in the anterior inferior quadrant of the glenoid.
Bipolar lesion concept relates to instability evaluation and bone loss quantification in both sides of the shoulder joint 
(glenoid and humeral head) after traumatic shoulder dislocation. This concept is based in the evidence that Hill–Sachs injury 
is potentiated by glenoid bone deficiency. 
Hill-Sachs defect is commonly associated with recurrent anterior shoulder instability and seems like its configuration and 
location is of great importance and has to be evaluated not only for diagnostic purpose, but also to warrant a successful 
repair. The “engaging Hill-Sachs” concept refers to the study of the morphology and width of the Hill-Sachs defect and can 
be measured using Hardy index (a reproducible method that can be used with x-ray, 3D CT or MRI).
The glenoid rim defect caused by this type of bipolar impact has also to be evaluated as it may require approach with bone 
grafting (Latarjet procedure) to prevent instability recurrence.
To evaluate glenoid rim defects the concept “on-track” and “off track” lesions have evolved. The “glenoid track” is defined 
as the contact area between the glenoid and the humeral head with the arm in maximum external rotation, horizontal 
extension and 0º to 90º of abduction relative to the trunk.
Hill-Sachs lesion outside the glenoid track is at high risk for engagement and thus recurrent instability.
The increasing size of an osseous glenoid lesion also potentiates the risk for engagement, because the glenoid track 
decreases.
Glenohumeral engagement can be predicted based on preoperative glenoid and humeral head bone loss measurements 
using the “glenoid track” concept in addition to the “engaging Hill-Sachs” concept.
As a bipolar problem the understanding and quantification of both osseous defects (glenoid and humeral head) is the key to 
a successful operative plan.
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Plane radiograph (AP 
view) - Anterior shoulder 
dislocation (pre and after 
reduction). Hill-Sachs 
defect.

„Glenoid Track“ 
concept - Zone of 
contact of the glenoid 
along the rim of the 
humeral head

CT (axial plane) - Anterior 
shoulder dislocation. 
„Engaging Lesion“
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Take Home Points
- To understand the bipolar concept (humeral and glenoid lesion); 
- Hill-Sachs lesion: „engaging“ and „non-engaging“ injury concept; 
- The “glenoid track” concept and its value; 
- Surgical management of traumatic shoulder anterior instability („Remplissage“ and “Latarjet”). 

Inferior glenohumeral ligament anatomy & pathology  
S. Maresch; Ede/NLE

Anatomy
The glenohumeral ligaments (GHL) are thickenings of the joint capsule extending from the glenoid margins to the 
anatomical neck of the humerus. Three ligaments are described: superior GHL, middle GHL and the inferior GHL complex. 
The GHLs reinforce the capsule and are the most important passive stabilizers of the glenohumeral joint over a range 
of positions. The IGHL is consistently present and is recognised as the largest and most important passive stabilizer 
of the glenohumeral joint. The normally lax ligaments can be thought as check reins on extremes of motion of the 
glenohumeral joint. Static stabilizers of the joint are the articular surface, negative pressure of the joint, the labrum and the 
capsuloligamentous structures. The posterior side of the shoulder joint has a relative looser capsule where no ligaments are 
present. Dynamic stabilizers are the rotator cuff, the long head of the biceps tendon and the periscapular muscles.
The IGHL complex is formed by the anterior band (ABIGHL), posterior band (PBIGHL) and a hammock-shaped intervening 
axillary pouch that is reinforced by the fasciculus obliquus (FO).
The ABIGHL originates from the anterior glenoid rim and labrum at the level of the midglenoid notch between the 2- and 
4-o’clock positions, courses along the humeral neck and inserts at the periphery of the articular margin. The PBIGHL arises 
from the posterior glenoid rim and labrum between the 7- and 9-o’clock positions and may originate more medially than the 
anterior bands along the glenoid neck. There are two patterns of attachment at the anatomic neck of the humerus: a collar-
like attachment or a V- shaped attachment of the anterior and posterior bands with an axillary recess attaching inferiorly at 
the apex of the V. 

MR Imaging
The anterior bands are often thicker than the posterior bands. At arthroscopy the anterior band is consistently seen, where 
as the posterior band is less prominent and often more difficult to visualize. ABIGHL at axial images in its midportion can 
be round to triangular in structure, and a bandlike, cordlike, or sometimes fanlike shape. An anomalously high origin of the 
ABIGHL above the 3-o’clock position should not be mistaken for an anterior labral tear or a sublabral foramen. A prominent 
ABIGHL can exist with a small or absent anterosuperior labrum. Also a variant origin of the ABIGHL from the MGL and a 
band of connective tissue with the MGHL has been reported in the literature. A jagged appearance of the IGHL insertion on 
the humeral neck seen on axial MR images is the result of normal variability and synovial folds at the insertion of the IGHL. 
One should be aware of this variability and not misinterpret this as fraying or a tear.
The posterior band of the IGHL may have a thickened appearance with a variable insertion adjacent to the normal posterior 
labrum simulating a labral tear. 
A less well-known GHL is the fasciculus obliquus also called the spiral ligament named for its spiral course. It has an 
oblique course arising from the inferior glenoid between 5 and 7 o’clock and the axillary component of the IGHL, fuses with 
part of the MGHL and the superior portion of the subscapularis tendon before inserting anterosuperiorly on the humerus. 
Viewed from anteriorly, the ABIGHL (deep) and the FO (superficial) cross each other. The biomechanical role of this 
ligament is not yet fully understood. The spiral ligament is best visualized at axial and sagittal oblique MR images. 
The IGHL complex functions as a hammock cradling the humeral head with increasing abduction. It is important to realize 
that the components of the IGHL complex change in configuration with changes of position of the arm. With increasing 
abduction and external rotation (ABER), the IGHL, the FO, and the MGHL become taut and acquire a much more horizontal 
course in front of the humeral head. As it tightens with increasing abduction, the anterior and posterior band move 
superiorly with respect to the humeral head. The ABIGHL than fans out to support the humeral head in 90 degrees of 
abduction and external rotation and the posterior band becomes cordlike. With internal rotation in 90 degrees of abduction 
the opposite occurs where the PBIGHL fans out to support the humeral head posteriorly and the anterior band becomes 
relaxed depending on the degree of flexion/extension of the arm.
This configuration protects the glenohumeral joint against anterior translation and thus instability in the position when it is 
most at risk. In this ABER position (arm placed under the head, abduction and external rotation), the rotator cuff muscles 
cannot efficiently function as dynamic stabilizers. In the ABER position tears of the anteroinferior labroligamentouscomplex 
(Perthes lesion) can become more conspicuous due to traction on the glenoid and labrum by the capsule and GHLs. 
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Evaluation of the posterior capsulolabral complex supplementary imaging in the position of flexion, adduction, and internal 
rotation (FADIR) may also be useful. 

Instability
Clinical classification of instability is made by the degree, the direction, the chronology, the etiology and associated 
lesions. The degree of instability can be divided in dislocation, subluxation, and microinstability (often with athletes). The 
direction can be anterior, posterior or multidirectional. Etiology can be traumatic (also referred as avoluntary) or atraumatic 
(voluntary). It is important to realize that that an overlap in etiology can exist with microinstability, traumatic instability and 
hyperlaxity especially in overhead athletes.

Pathology
In anterior instability demonstration of capsulolabral detachments next to bony lesions is essential. Labral detachment is 
most frequently diagnosed with lesions described as Bankart lesion and Bankart variant lesions (Perthes, ALPSA, GLAD, 
HAGL, nonclassifiable lesions).
IGHL tears may occur at three locations: 1. at the glenoid neck (most often, associated with a labral tear), 2. at the humeral 
insertion (less common, HAGL), 3. midsubstance (uncommon). These tears can occur separately or together.
The IGHL can uncommonly avulse from the glenoid without labral pathology and is then called a GAGL (Glenohumeral 
Avulsion of the Glenohumeral Ligaments). Occasionally the ABIGHL tears at the glenoid side lateral to the labrum. This 
has been labeled as an ALPSA (Anterior Labroligamentous Periosteal Sleeve Avulsion) which is a more chronic instability 
Bankart variant lesion. 
The HAGL (Humeral Avulsion of Glenohumeral Ligaments) lesion can be diagnosed by the J-sign (axillary pouch changed 
form of an U into a J-shaped structure with contrast extravasation). In the acute setting the lesion is obvious due to extra-
articular edema and hemorrhage next to the humeral neck and outlining of the avulsed IGHL. HAGL lesions can occur with 
a bony avulsion from the medial cortex of the humeral neck (bony HAGL, BHAGL). In rare cases there can be a “floating 
HAGL” representing a combined HAGL and Bankart lesion. Most patients with a HAGL lesion have associated injuries (SSC 
tear, Hill Sachs, labral tear, osteochondral lesion). At arthroscopy, an HAGL lesion can be overlooked if the appropriate area 
is not specifically searched for. Therefore a correct preoperative diagnosis of the HAGL lesion on imaging is important and 
has significant clinical implications. 
Posterior instability of the shoulder occurs less frequently (5% of all instabilities). This can be caused by a traumatic 
posterior dislocation, redundant posterior capsule, posterior labroligamentous tears, osteochondral lesions and recurrent 
atraumatic posterior subluxations (overhead athletes). Comparable with anterior dislocations inferoposterior labral lesions 
are described; Reverse Bankart and variant lesions (POLPSA, Kim’s lesion, GLAD, nonclassifiable labral tears).
Avulsion of the PBIGHL can occur and are the equivalents of the avulsions anteriorly and are called RHAGL (Reversed 
Humeral Avulsion of the Glenohumeral ligament) or PHAGL (Posterior HAGL), Floating PIGHL (RHAGL+reversed Bankart). 
The PBIGHL is an important soft tissue restraint to posterior subluxation of the humeral head. A tear of the PBIGHL could 
be associated with posterior or multidirectional instability. At arthroscopy these can be missed especially if the anterior 
ports are not used for visualization of the posterior capsular structures.
The Bennett lesion is a crescent shaped extra-articular ossification at the posteroinferior aspect of the glenoid close to the 
PBIGHL. It is an asymptomatic finding in throwing athletes such as baseballpitchers, probably due to chronic traction on 
the PBIGHL by posterior subluxation during the cocking or follow-through phase. In symptomatic shoulders this lesion is 
associated with posterior labrum tears. On CT the lesion is more apparent than on MR imaging.
Atraumatic multidirectional instability is predominantly a clinical diagnosis. This may be seen in athletic and non-athetic 
individuals with bilateral excessive hypermobility. There are no specific MRI criteria to diagnose this disorder. The most 
common finding is an increased capsular volume based on a redundant axillary recess. No MRI criteria allow the definitive 
diagnosis of increased capsular volume.
In assesment of adhesive capsulitis there is no proven rol for MRI. The IGHL might become thickened and may 
demonstrate an increased signal.

Take Home Points
In Summary: the anterior and posterior band of the IGHL complex are the largest and most important passive stabilizers of 
the glenohumeral joint. Sports-related glenohumeral instability is a common but complex disorder. In diagnostic imaging 
knowledge of the normal anatomy, variants and pathology are important in evaluation and therapeutic decision making of 
shoulders complaints of athletes.
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Superior & middle glenohumeral ligament anatomy and lesions  
M. Shahabpour, N. Pouliart, S. Doering, C. Boulet, M. De Maeseneer; UZ Brussels/BE

Recognition of acute & chronic GHL lesions is important in the preoperative work-up of shoulder instability and trauma. Our 
experience of SGHL and MGHL injuries is based on CTA and MRA performed in young patients with unstable shoulders 
and compared retrospectively to arthroscopy.
Both ligaments are best visualized on axial or sagittal oblique images. The SGHL complex comprises an anterior limb (CHL 
– SGHL – CGL), a posterior limb (so-called Posterior SGHL). Both limbs merge with the rotator cable (the Rotator cable 
appearing as a thin line of intermediate signal interposed between cartilage of humeral head and supraspinatus tendon on 
MR images). A normal SGHL runs almost straight from the superior labrum in the direction of the coracoid process.
In a partial humeral avulsion tear, the SGHL could appear frayed and detached from the humeral head with a torn and 
displaced flap interposed between biceps and subscapularis tendons. On sagittal images, a thickened structure with 
inhomogeneous signal could be described associated to a synovitis of the rotator interval.
A normal MGHL originates most commonly from the anterior portion of labrum. It presents the greatest variation in size 
and attachment. It could be cordlike with triangular or rounded appearance or duplicated.
A sprained MGHL can present an irregular outline with a more oblong appearance on axial views or appears undulated with 
a more vertical course on sagittal views, indicating an elongation. In a midsubstance rupture of MGHL, the medial stump 
can remain attached to the labrum; the lateral stump is found between subscapularis tendon and humeral head. A torn 
MGHL may appear as absent with an open and broad rotator interval (between CHL and subscapularis tendon).
Think of a normal variation especially in an isolated finding. But normal variations can have clinical impact.

References:
Pouliart, Shahabpour, Advanced imaging of GHL in Seminars in MSK Radiology 2014
Woertler, Rotator interval in Seminars in MSK Radiology 2015
Shahabpour, De Maeseneer, Pouliart, Glenohumeral ligaments including anatomy and pathology in MRI of the shoulder, Breitenseher publisher, in press (2017)

Take Home Points
1.  Recognition of acute & chronic SGHL & MGHL lesions is important in the preoperative work-up of shoulder instability 

and trauma.
2.  Both ligaments are best visualized on axial or sagittal oblique images. Think of a normal variation especially in an isolated 

finding.

Rotator cuff tears   
E.G. McNally; Oxford/UK

Aetiology 
- Enthesopathy 
- SICK scapula 
- GIRD 
- Throwing mechanics 
- Acute trauma 
- Neural injury 
- Genetics 

Diagnosis
MRI techniques
Ultrasound techniques

Description  
Thickness
Width
Location   
- Leading edge 
- Midsubstance Bare area lesions 
- PASTA lesion 
- CID lesion 
Associated findings
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Pectoralis major tears   
M. Zanetti; Zurich/CH

This rapid fire lecture describes how the pectoralis major tears can be substantiated on MR imaging. The pectoralis major is 
an adductor, internal rotator, and flexor of the humerus. It originates in the medial clavicle, the sternum, the aponeurosis of 
the external oblique muscle, and the cartilages of the first six ribs. It has an unusual humeral insertion in that the clavicular 
and upper sternal fibres attach distally on the humerus, while the lower sternal and abdominal fibres cross above the 
former and insert uppermost on the shaft of the humerus. Diagnosis and accurate classification of a pectoralis major tear 
with imaging can be difficult and diagnostic imaging pitfalls have been described. While specific MR imaging protocols are 
variable, key aspects should include transverse fluid-sensitive (T2-weighted fat suppressed, inversion recovery) imaging 
(Fig. 1) more distally than the usual transverse images of the shoulder MR imaging protocol. It is important to ensure a 
large field-of-view to cover the full extent of the pectoralis major.

Take Home Points
1.  MR imaging protocols should include transverse fluid-sensitive (T2-weighted fs, STIR) sequences more distally than 

the usual transverse images of the shoulder MR imaging protocol.
2. A large field-of-view should cover the full extent of the pectoralis major.

Suprascapular nerve entrapment   
G. Bierry; Strasbourg/FR

The suprascapular nerve a mixed nerve originating from the roots C5 and C6 functioning essentially as a motor nerve for 
the supraspinatus and infraspinatus muscle. It runs along the superior border of the scapula and enters the suprascapular 
fossa through the suprascapular notch to innervate the supraspinatus muscle. It then goes along the scapular spine 
base, cross the spinoglenoïd notch to enter the infraspinatus fossa where it innervates the infraspinatus muscle. The 
suprascapular nerve follows a Z-shaped path with two critical spots where the nerve is partially fixed and then more prone 
to be injured: the suprascapular notch and the spinoglenoïd notch.

The main causes of nerve injury are 
-  entrapment in supraspinatus notch due to anatomically predisposing factors (narrow suprascapular notch, sharp edges, 
thick superior transverse scapular ligament), 

-  compression by a paralabral cyst at the level of the spinoglenoïd notch, 
-  and/or repeated stretching especially in sports as volleyball, tennis or weight-lifting. 

MR imaging best reveals morphological modifications and signal changes of affected muscles such as muscle edema in 
acute phases, muscle atrophy and fatty changes in more chronic injuries. It can also detect paralabral cysts and help in 
identifying the entrapment level: if nerve entrapment occurs at the level of supraspinatus notch, both infraspinatus and 
supraspinatus muscles are denervated, while compression at the level of the spinoglenoïd notch induces infraspinatus 
denervation solely. Besides MR, CT can precisely characterize suprascapular notch morphology.
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Fig. 1 demonstrates a 
pectoralis major tear on a 
transverse STIR image

Sagittal MR image 
shows acute denervation 
of supraspinatus and 
infraspinatus muscles
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Take Home Points
-  Two main entrapement sites of the suprascapular nerve: the suprascapular notch (anatomically predisposing factor) and 
the spinoglenoïd notch (paralabral cysts) 

-  If nerve entrapment occurs at the level of supraspinatus notch, both infraspinatus and supraspinatus muscles are 
denervated, while compression at the level of the spinoglenoïd notch induces infraspinatus denervation solely 

-  MR best demonstrates muscle edema and chronic fatty changes 

The peer-review process: Critical issues   
H. Imhof; Vienna/AT

Scientific peer review is pivotal in health care research in that it facilitates the evaluation of findings for competence, 
significance, and originality by qualified experts. While the origins of peer review can be traced to the societies of the 18th 
century, it became an institutionalized part of scholarly process in the later half of the 20th century.
There are different forms of peer-review: unblinded peer review may suffer from positive or negative bias towards certain 
authors, specialities, and institutions. Blinded and unblinded peer reviewers might be unable to understand the contents 
of the submitted manuscript. Major concerns include long delays in publication and challenges uncovering plagiarism, 
duplication and scientific misconduct. This has also led to an erosiom of faith in honest publication in the last years. 
However, despite its imperfections, the peer review process enjoys widespread support in the scientific community. 
Because of the well-known shortcomings of the different forms of peer-reviewing (blinded, unblinded) several new forms 
of peer reviewing are tried: open-peer-review, dynamic peer-review and parallel open peer-review. But none of them are so 
successful that theys are well accepted alternatives until now!

Take Home Points
peer-review
blinded – unblinded
positive and negative bias
publication delays
plagiarism, duplication
new forms of peer reviews

How to get published   
J. Hodler; Zurich/CH

In order to be published, careful preparation of the manuscript, adhering to ethical standards and meticulously observing 
the rules of the review process are important. However, there is another, important ingredient: Publications need to be 
relevant. They should contribute to improved diagnosis, therapy decisions and outcome. The classical radiological paper 
testing a new sequence or imaging a new type of surgery remains the basis. In addition, radiologists also need to perform 
outcomes and economics research. Radiology also needs to be active in basic science, including physics, biology and 
computer science in order to secure a long term effect on medical research. Considering all that, publishing is far more than 
to avoid perishing, as the slightly provocative title of this session might imply. Publishing also means securing the future of 
radiology and its role for patient care.

Take Home Points
1. Adhering to publication rules is crucial but not sufficient to be published.
2.  Radiological research needs to be relevant for patient care.
3.  Radiological research needs to include outcomes and economics research as well as basic science topics for long term 

success.

Bone age assessment by MRI   
F. Dedouit, P. Baumann, S. Grabherr; Lausanne/CH

According to the guidelines published by the International Study Group on Forensic Age Diagnostics, also called AGFAD 
(Arbeitsgemeinschaft für Forensische Altersdiagnostik), age estimation in living individuals should consist of a physical 
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examination, a radiograph of the left hand, and a dental examination. If bone maturity of the hand is complete, computed 
tomography (CT) of the clavicles must be performed. These imaging procedures involved in age assessment are performed 
without direct or indirect therapeutic or diagnostic medical benefit, which raises an ethical dilemma. For those reasons, 
and in order to minimize radiation exposure more and more studies are recently focusing on the utility of using magnetic 
resonance imaging (MRI) or ultrasound imaging in the field of age estimation.
MRI is particularly useful in the examination of the growth plate and its state of union. For that it seems to be the most 
appropriate non-invasive imaging method for forensic age estimation. Previous publications have focused on different 
anatomical areas (clavicle, wrist, knee, ankle, iliac bone) and shown excellent intra- and inter-observer variabilities. Most 
of the sequences used are T1-weigthed sequences (with our without add fat saturation). Some also use T2-weighted or 
proton density-weighted sequences. The magnetic field of the MRI used, also varies between the studies (from 0.2 to 3 
Tesla), as well as the plane of the acquisition (axial, coronal, or sagittal) for 2D acquisition. Other parameters that change 
between studies are the slice thickness and the inclusion of 3D acquisitions etc. Consequently, a comparison of staging 
results based on different MRI studies may be difficult or even impossible, as MRI units with both, intrinsic and extrinsic 
differences are used. Another challenge which one may encounter concerns the interpretation of the images. In fact, 
different staging systems may be used.
Therefore, it is difficult to compare results obtained by different studies. It is even more complicated if comparisons should 
be made concerning different scanning methods. (CT-Scan versus MRI).
Concerning the clinical application, it has to be considered, that today access to MRI is challenging, mainly due to limited 
time availability of the machine. Also the cost of the explorations remaining higher than by using CT. Independently of the 
new tool of age assessment which is represented by the MRI, well-known old problems remains, like the socio-economic 
level of the population of reference. This presentation will give an overview of the explorations possible by using MRI. 
Moreover it will present their inherent results and point out the limits of MRI in age estimation.

Take Home Points 
1. Age estimation through bone or dental examination is of considerable interest in clinical forensic medicine.
2.  The introduction of new techniques such as modern cross-sectional imaging raises new challenges in the field of age 

estimation and seems to be very promising.
3.  Whatever the radiological technique or modality used, limitations persist, that are mainly due the interpretation of the 

images (reference population, inter-observer variability of the age estimation method etc.).
4. MRI explorations must still be evaluated concerning their potential practical utility for age assessment.

Spectrum of missed fractures in the ER   
A. Pinto, L. Romano; Naples/IT

Trauma care creates a “perfect storm” for medical errors: unstable patients, incomplete histories, time-critical decisions, 
concurrent tasks, involvement of many disciplines, and often junior personnel working after-hours in busy emergency 
departments. The main cause of diagnostic error in the Emergency Department is the failure to correctly interpret 
radiographs: the majority of the diagnoses missed on radiography are fractures. Leading factors contributing to fractures 
missed on radiographs are: lack of relevant clinical information, inappropriate or insufficient radiographs performed, 
multiple fractures and severe osteoporosis. Multidetector Computed Tomography has a high sensitivity and accuracy in the 
assessment of patients with skeletal fractures in comparison with plain radiographs.
Misinterpretation of fractures may determine a delayed treatment and poor outcome for patients treated in the Emergency 
Department. It is also one of the most frequent factors leading to medical legal claims.
In the emergency setting, errors in diagnosing of fractures can be reduced by increases both in knowledge and in systems. 
Key elements are communication of the patient’s clinical history, comparison of the current imaging procedure with the 
previous radiological investigation, and correct selection of the initial and subsequent radiological procedure. 
Better system organization arises from improvements in working conditions and in the time available for reporting, 
equipment changes to prevent accidental error, double reporting, and good communication between clinicians and 
radiologists.
 
Take Home Points
1. Fractures in infants and children are different in comparison with fractures involving adults.
2. Some fractures are very subtle and difficult to detect on radiographs.
3. Misinterpretation of fractures may determine a delayed treatment and poor outcome for patients treated in the ED.
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Imaging of battered child syndrome  
J.G. Blickman; Rochester, NY/US

After hearing this lecture, the audience will have learned the requisite background of the battered child issue. In addition, in 
a concise way, they will understand the requisite imaging considerations to diagnose this entity.
We will discuss the clinical and imaging vignettes so as to help each imager properly consider it.

MRI-guided high-intensity focused ultrasound treatment for painful bone metastases  
S. Guerri, D. Mercatelli, A. Bazzocchi; Bologna/IT

Bone metastases are the main cause of cancer-related pain and significantly contribute to a general decrease in quality 
of life [1]. About 83% of cancer patients with metastatic bone disease complain of pain [2]. Treatment strategies consist of 
systemic therapy and local treatments (radiation therapy as gold standard); however pain control can be ineffective or not 
durable and re-treatment is not always possible because of toxicity or limited tolerance [3,4]. MR-guided focused ultrasound 
surgery (MRgFUS) thermally ablate target tissues using MRI as imaging guidance and MRI-thermometry to control in real-
time the deposited thermal dose [5]. The first CE- and FDA-approved MRgFUS application for bone was for palliation of 
painful bone metastases [6,7]. Important benefits of MRgFUS include fast and long lasting pain relief, no ionizing radiation, 
lack of cumulative dose and precise pre- post- and intra-procedure monitoring by MRI; contraindications are mainly limited 
to MRI and general fitness to anaesthesiological choices [5,8].
The aim of this presentation is (a) to make the audience become familiar with MRgFUS technology, (b) to give an updated 
overview on MRgFUS application for painful bone metastases, with current treatment goals, and (c) to present and discuss 
clinical and research data available on this topic, with future perspectives.
 
References:
1.  Coleman, R.E.: Clinical features of metastatic bone disease and risk of skeletal morbidity. Clinical cancer research: an official journal of the American 

Association for Cancer Research 12(20 Pt 2), 6243s-6249s (2006). doi:10.1158/1078-0432.ccr-06-0931
2.  Smith, H.S., Barkin, R.L.: Painful boney metastases. American journal of therapeutics 21(2), 106-130 (2014). doi:10.1097/MJT.0b013e3182456dff
3.  Choi, J., Raghavan, M.: Diagnostic imaging and image-guided therapy of skeletal metastases. Cancer control: journal of the Moffitt Cancer Center 19(2), 

102-112 (2012).
4.  Rades, D., Schild, S.E., Abrahm, J.L.: Treatment of painful bone metastases. Nature reviews. Clinical oncology 7(4), 220-229 (2010). doi:10.1038/

nrclinonc.2010.17
5.  Napoli, A., Anzidei, M., Marincola, B.C., Brachetti, G., Ciolina, F., Cartocci, G., Marsecano, C., Zaccagna, F., Marchetti, L., Cortesi, E., Catalano, C.: Primary 

pain palliation and local tumor control in bone metastases treated with magnetic resonance-guided focused ultrasound. Investigative radiology 48(6), 351-
358 (2013). doi:10.1097/RLI.0b013e318285bbab

6.  Bazzocchi, A., Napoli, A., Sacconi, B., Battista, G., Guglielmi, G., Catalano, C., Albisinni, U.: MRI-guided focused ultrasound surgery in musculoskeletal 
diseases: the hot topics. The British journal of radiology 89(1057), 20150358 (2016). doi:10.1259/bjr.20150358

7.  Huisman, M., ter Haar, G., Napoli, A., Hananel, A., Ghanouni, P., Lovey, G., Nijenhuis, R.J., van den Bosch, M.A., Rieke, V., Majumdar, S., Marchetti, L., 
Pfeffer, R.M., Hurwitz, M.D.: International consensus on use of focused ultrasound for painful bone metastases: Current status and future directions. 
International journal of hyperthermia: the official journal of European Society for Hyperthermic Oncology, North American Hyperthermia Group 31(3), 251-
259 (2015). doi:10.3109/02656736.2014.995237

8.  Gianfelice, D., Gupta, C., Kucharczyk, W., Bret, P., Havill, D., Clemons, M.: Palliative treatment of painful bone metastases with MR imaging--guided 
focused ultrasound. Radiology 249(1), 355-363 (2008). doi:10.1148/radiol.2491071523

Take Home Points
1.  MRgFUS is a minimally invasive technique, with no ionizing radiation (no cumulative dose) and MR guidance, including 

intra-procedure real-time temperature mapping; vertebral bodies are not accessible.
2.  MRgFUS is a safe and effective treatment option for painful bone metastases, with good results also in patients non-

responding to radiation therapy.
3.  Current and future directions and research purposes include the development of the role of MRgFUS in the clinical 

management of patients and treatment flow-chart, as primary treatment, the combination of FUS with other treatments, 
and local tumor control.

Lipoma vs. liposarcoma: A diagnostic challenge  
T. Dietrich; St. Gallen/CH

Liposarcomas are the most frequent type of soft tissue sarcoma: Approximately one-third of all soft tissue sarcomas are 
liposarcomas. From the perspective of modern pathology the term liposarcoma refers to a heterogeneous spectrum of 
malignant tumors with adipocytic differentiation. The various subtypes of liposarcomas provide also a broad spectrum 
of imaging characteristics on ultrasound, computed tomography and magnetic resonance images. Differentiation among 
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lipoma and the various liposarcoma subtypes has essential therapeutic and prognostic consequences. The lecture provides 
an overview for a straightforward diagnostic work-up for the differentiation between lipoma and the various subtypes of 
liposarcoma.

References:
Fletcher CDM, Bridge JA, Hogendoorn PCW, Mertens F (2013) WHO Classification of Tumours of Soft Tissue and Bone. WHO/IARC Classification of 
Tumours, 4th Edition, Volume 5.
Rizer M, Singer AD, Edgar M, Jose J, Subhawong TK (2016) The histological variants of liposarcoma: predictive MRI findings with prognostic implications, 
management, follow-up, and differential diagnosis. Skeletal Radiol 45:1193-204

Take Home Points
- Liposarcomas: broad spectrum of imaging characteristics on ultrasound, CT and MR images
- Based on imaging findings a specific diagnosis of the liposarcoma subtype is frequently possible.

When should an urgent change in patient management be sought in tumors?  
H.T. Sanal; Ankara/TR

Follow-up of bone tumours may be needed in the setting of; i) symptomatic patients with swelling, pain and limb 
dysfunction even with a benign appearing mass, at the very least until the symptoms settle, ii) such cases where the 
diagnosis is not clear, as even malignant tumours in the early stages may not show aggressive radiographic features, iii) 
post therapeutic patients to check for recurrences, and iv) so-called premalignant conditions of bone with a known risk for 
secondary malignancy (congenital syndromes associated with bone tumours, sporadic premalignant lesions, post-radiation 
states) (1,2). Any deviation in the aforementioned context may address either the need for an additional imaging modality, a 
biopsy or an abrupt change in the way of patient management.  
There are no controlled studies in the literature addressing the exact timing for tumour follow-up, which is in fact 
multifaceted and directly related -at least but not limited- to tumor type, grade, size, central location; patient age and 
gender; tumor stage; type of treatment; and surgical margins (3). For instance based on one study on radiologic follow-up 
of untreated enchondroma, annual radiologic follow-up for asymptomatic enchondroma in the long bones, irrespective of 
tumor size is recommended (4).
The timing of follow-up of a bone lesion for possible transformation, recurrence or metastatic disease is ideally 
individualized for each tumor type and the patient, and the “red flag signs” for these conditions which will directly affect 
management should be well known (3).

References:
1. Lalam R, Bloem JL, Noebauer-Huhmann IM, et al. ESSR Consensus Document for Detection, Characterisation and Referral Pathway for Tumours and 
Tumour-like Lesions of Bone. 2017; submitted to Seminars of Musculoskeletal Radiology. 2. Horvai A, Unni KK. Premalignant conditions of bone. J Orthop 
Sci, 2006; 11: 412–423. 3. Roberts CC, Kransdorf MJ, Beaman FD, et al. Follow-up of malignant or aggressive musculoskeletal tumors. ACR appropriateness 
criteria. Last review date: 2015. 4. Deckers C, Schreuder BHW, Hannink G, et al. Radiologic Follow-Up of Untreated Enchondroma and Atypical Cartilaginous 
Tumors in the Long Bones. Journal of Surgical Oncology 2016; 114:987–991. 

Take Home Points
-  Follow-up of musculoskeletal tumours may be a subject matter in making ascertain the diagnosis, observing recurrences 
or metastatic disease or tracking some certain premalignant conditions. 

-  The timing and the method of imaging modality in the issue of follow-up can be modified in individual circumstances 
where aiding general information can be referred in previously published practice guidelines. 

-  Premalignant conditions of bone with a known risk for secondary malignancy with those of worrisome signs harbinger of 
a malignancy, which will directly affect patient management, should be well known.

Diagnosing bone metastases as a new emergency with high social and healthcare costs   
M.-A. Weber; Heidelberg/DE

Bone metastases are common, can cause a variety of relevant symptoms and are often associated with a poor 
prognosis. For instance, bone metastases are the major cause of morbidity in breast cancer patients, being in 75 % of 
cases responsible for persistent pain and skeletal related events. The latter comprise pathological fractures in 4–7 % 
of patients, as well as spinal cord or nerve root compression, hypercalcemia, and anemia because of bone marrow 
suppression. Persistent pain resulting from bone metastases often is severe, progressive, and multifocal and may require 
multidisciplinary forms of treatment. Treatment options are for example palliative or curative surgery, local curative or 
palliative radiotherapy, arterial embolization, kyphoplasty/vertebroplasty, and systemic drug therapy including non-steroidal 
anti-inflammatory drugs, opioid analgesics and adjuvant drugs. The estimated lifetime cost related to a skeletal related 
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event has been reported with 12.000 $ per patient with lung cancer in 2004. Thus, bone metastases may be considered as 
a new emergency with high social and healthcare costs. An early and accurate diagnosis of bone metastases is therefore 
crucial; however, the pattern is very heterogeneous and necessitates good knowledge of the possibilities and limitations 
of each imaging modality. Magnetic resonance imaging (MRI) and positron emission tomography-computed tomography 
(PET/CT) have the highest sensitivity and specificity for detecting bone metastases. MRI is particularly suitable for 
distinguishing osteoporotic from metastatic spinal fractures with a high degree of diagnostic certainty; however, CT is 
the modality of choice for stability assessment. The spine instability neoplastic score (SINS) is very useful for the spinal 
instability assessment and helps to decide whether a surgical consultation is necessary, of course after having considered 
the general condition of the patient, the tumor histology, the overall prognosis, and the patient’s choice. The risk of fracture 
in long-bone metastases can be estimated using the Mirels score, which helps to decide whether prophylactic treatment 
is necessary. Patients with poor life expectancy (<3 months), without skeletal related events or with a pathological fracture 
of a non-weight-bearing bone, may be initially treated non-operatively (e.g. by administering bisphosphonates, analgesics, 
corsets), whereas absolute indications for surgery are impending or complete fractures of long bones and pelvic girdle, 
or untreatable pain, instability and spinal cord compression. Therapy such as bisphosphonates have significantly changed 
the natural history of bone metastases by reducing skeletal related events, so that the majority of patients now live with 
bone metastases for several years. Five-year survival rate of 20 % with multiple bone metastases and of 40 % in case 
of a solitary lesion have been reported. However, reliable imaging parameters to predict therapy response in cases of 
bone metastases have not yet been elucidated in large clinical trials. In conclusion, bone metastases represent a major 
healthcare issue and their multidisciplinary management needs the participation of orthopedic surgeons, pathologists, 
oncologists, radiotherapists, and radiologists. The radiologist has a key role in the decision making process according 
to tumor entity, biology and general condition of the patient by choosing the best individual imaging modality after 
interdisciplinary discussion (“choosing wisely”) and by offering minimally invasive treatment options, such as for pain 
control.

Take Home Points
1. Bone metastases may be considered as a new emergency with high social and healthcare costs. 
2.  Scoring systems like SINS and Mirels help to decide whether conservative or surgical therapy of bone metastases is 

necessary. 
3. Currently, MRI and PET/CT have the highest sensitivity and specificity for detecting bone metastases. 

Spinal cord compression because of spinal tumors   
J. Martel Villagrán, Á.L. Bueno Horcajadas; Alcorcon/ES

Spinal cord compression (SCC), mostly post-traumatic, can be also be due to neighboring malignancies, including spinal 
tumors. In fact, the most frequent cause of SCC in non-trauma patients is bone metastasis extension into the epidural 
space. Breast, prostate, lung and kidney cancers are the most frequent source of metastasis to the vertebral column. Non 
metastastic neoplasms such as non-Hodgkin´s lymphoma and myeloma are also common SCC causes. Other vertebral 
tumors are 40 times less common than spinal metastasis, but they can also cause SCC.
In children, sarcoma, neuroblastoma, and lymphoma have been reported as the most frequent causes of SCC.
SCC due to a bone tumor occurs most frequently at the thoracic spine (60%), whereas lumbar and cervical segments are 
affected in 25% and 15% of cases, respectively.
Factors that put the patient at highest risk of compression fractures are lytic metastases, location in thoracolumbar or 
lumbar segments, being older than 55 years, pre-existing fracture or deformity, and pain.
Back pain is the most common SCC symptom presentation; motor deficits - including complete or incomplete paraplegia- 
sensory abnormalities, and bladder and bowel abnormalities related to autonomic dysfunction are additional clinical 
manifestations.
MRI is almost 100% sensitive in detecting SCC and is the standard of reference for the diagnosis. MRI protocol includes 
sagittal T1- and T2-weighted images and axial T2-weighted images at the area of interest. Post-contrast images and 
chemical shift imaging are optional, depending upon the patient’s status.
Radiologists play a vital role in patient management, providing the imaging data useful to decision-making and, in selected 
cases, to guide minimally invasive treatment.
The treatment choice -radiation, surgery, and/or systemic therapy- depends on NOMS framework, which considers four 
aspects of disease status: Neurologic, Oncologic, Mechanical stability and Systemic status.
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The radiology assessment is paramount in the study of the degree of spinal cord compression utilizing the Epidural spinal 
cord compression grading scales (ESCC), a six points system designed by the Spine Oncology Study Group using T2-
weighted images at the level of the greatest compression.
Mechanical instability is scored using the Spinal Instability and Neoplastic Score (SINS) which classifies patients into those 
with stable lesions versus unstable lesions requiring initial surgical consultation.

Take Home Points
- Spinal cord compression is an emergency and a relative frequent condition in cancer patients
- MRI is the standard of diagnosis
-  Radiologists should be familiar with and report data relevant to NOMS frame work, Epidural spinal cord compression 
grading scale (ESCC), and Spinal Instability and Neoplastic Score (SINS), as these are widely utilized by spinal surgeons 
and oncologists for patient management and decision-making.

Acute Pain Control in Interventional Procedures of Tumors  
J. Gielen; Edegem/BE

Local pain control of the imaging guided intervention trajectory up to the tumor or periostium in interventional procedures 
is generally done by local injection of anesthetics. Water-soluble amides are generally preferred (lignocaine, lidocaine or 
bupivacaine) to non-water soluble esters (procaine) as they are less prone to allergic reaction. Rapid onset preparations 
optimally may be mixed with slower onset but longer working products. For instance, Lidocaine that works in a few 
minutes with duration of action up to 5 hours mixed with Bupivacaine with slower onset of 10-15min but with analgesia 
that can last up to 12 hours. In most bone and soft tissue tumors, these locally applied anesthetics will accurately reduce 
pain sensation during and after the procedure. In some tumors, especially tumors with spontaneous pain, this procedure 
will not suffice. Typically, osteoid osteoma and osteoblastoma but also other spontaneous painful lesions need more 
extensive anesthesia. Two options for more extensive anesthesia are available. General anesthesia by the anesthesiologist 
is well known. Perineural or periplexus brachialis regional blockade is an alternative and may accurately be done by 
experienced radiologists or anesthesiologists. Nerve puncture and intraneural injection is to be avoided by the use of 
ultrasound guided perineural regional block. Free hand technique under constant observation increases the safety of the 
procedure. Recent literature suggests the use a tangential approach of the nerve to reduce the risk of inadvertent violation 
by intraneural injection. If an accidental advancement “beyond the border” occurs in the tangential approach, the risk of 
nerve penetration and sub-epineurial injection is lower than using a direct approach. However, this tangential approach will 
not sufficiently reduce the risk for subepineural needle tip position in intraplexus injections. In intraplexus injections even 
the tangential technique results in 14% of subepineural injections. Moreover, sixteen % of low volume (0.5ml) intraneural 
injections are not shown on high resolution (18MHz) ultrasound, it lacks sensitivity to determine the needle tip position 
relative to the essential elements of the neural architecture. The nature of nerves at different levels within the brachial 
plexus and the subsequent risk of needle intrusion, intraneural injection and fascicular damage may be quite different at 
the C5 root, versus the axillary region. Only meticulously studied locations with sufficient histological validation may be 
included in ultrasound guided nerve blockade.
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Pain Medicine 2016; 41: 452-9.
4.  Krediet AC, Moayeri N, Bleys RL, Groen GJ. Intraneural or extraneural: diagnostic accuracy of ultrasound assessment for localizing low-volume injection 

Regional Anesthesia and Pain Medicine 2014; 39: 409-13.
5. Luck JL Musculoskeletal ultrasound intervention: principle and advances 2008 Radio Clin N Am, 2008; 46: 515–533
6.  Moayeri N, Krediet AC, Wellweerd JC et al. Early ultrasonographic detection of low-volume intraneural injection. British Journal of Anaesthesia 2012; 109: 

432-8.
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Take Home Points
-  In most bone and soft tissue tumors, locally applied anesthetics will accurately reduce pain sensation during and after the 
procedure.

-  Water-soluble amides are preferred for pain control of the imaging guided interventions as they are less prone to allergic 
reaction.

-  Tumors with spontaneous pain need more extensive anesthesia with general anesthesia or regional nerve blockade. 
-  A tangential US guided approach of the nerve reduces the risk of inadvertent violation by intraneural injection. However, 
this tangential approach will not sufficiently reduce the risk for subepineural needle tip position in intraplexus injections.
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Whole-body MRI – Applications in lymphomas  
A. Stecco, F. Buemi, A. Cassarà, D. Negroni, A. Carriero; Novara/IT

Although some limitations, Whole-Body Conventional MRI (WB-MRI) showed up since late ‘90ies mainly in the oncologic 
field [1], detecting pathological signal in skeletal and extra-skeletal location. It consisted of fat saturated (STIR), T1 and T2 
Turbo Spin Echo or Gradient Echo images.
Several technological improvements allowed a further step forward in signal quality and contrast to noise ratio, endorsing 
WB-MRI in staging of solid tumors [3,4] or lymphoproliferative disorders [5]: hardware improvements (“moving table”, 
parallel imaging), the introduction of Diffusion Weighted Imaging with Background Suppression (DWIBS) pulse sequence 
introduced for clinically use in early 2000’s [2] and the digital transmission chain of the MR signal, as well as the coil design 
and performance.
DWI can pick up even subtle extracellular space narrowing or expansion, or, in other words, to measure the cell density and 
the nucleus-cytoplasm ratio of a given tissue with his “apparent diffusion coefficient” (ADC) [6-7].
Neoplastic malignant tissue usually shows a lower diffusion of free water molecules and a lower ADC, due to higher cell 
density compared to non-malignant lesions, although some exceptions have been reported such some malignant high-ADC 
disorders as chondrosarcomas and low-ADC benign lesions such as the eosinophilic granuloma [8]. This measure is readily 
applicable for every anatomical lesion, from thoracic nodules [9] to visceral organs and lymph nodes.
The major application of imaging in oncology is tumor staging and restaging. As a consequence accuracy, predictive power, 
reproducibility, repeatability, low or absent invasiveness, accessibility, safety and cost-effectiveness are the major attributes 
that should be sought for an ideal imaging technique in oncology.
Last but not least, the biological risk induced by ionizing radiation or isotopes are important issues, as the risk of secondary 
induced tumors could be higher in younger people that often repeat the same tests during follow-up, who currently 
undergo low-dose computed tomography (CT), Contrast-Enhanced CT, CT-Positron Emission Tomography (PET).
Hodgkin Lymphoma (HL) survivors, as consequence of chemoradiation, have a 18.5-fold increased risk of developing 
secondary malignancies compared to the general age-matched population with a cumulative incidence of 11% at 20 years 
and 26% at 30 years [10].
 
Lymphoma: staging and response to therapy
FDG-PET/CT is now considered the gold standard for lymphoma staging and restaging [11], which integrates metabolic 
activity of the disease with anatomical information.
Similar to PET/CT, WB-DW-MRI provides both anatomical and functional information. The latter derives from specific 
insight yielded by DW in tumor viability and cellularity, which in turn are related to ADC [13-15]. However, compared to PET/
CT, the undeniable advantage of WB-DWI-MRI is the absent exposition of the patient to ionizing radiation and contrast 
administration.
The main applications of WB-DW-MRI in Lymphoma are: staging, early and final restaging and surveillance follow-up for 
patients in Complete Remission (CR). Several studies (more the 100 at present status) [5, 16-21] have been published so far, 
comparing whole-body DWI to PET/CT that have demonstrated the potential role of WB-DW-MRI, mainly in staging.

Staging 
WB-MRI-DWI showed to be superior to CeCT in initial staging of aggressive lymphomas and almost equal respect to PET-
CT, both for nodal and extra-nodal assessment. In particular Bone Marrow Infiltration (BMI) was better detected by WB 
MRI, where CE-CT led to a downstaging of 29% [22].
Abdulqadhr et al. [17] and Lin et al. [19] showed that WB-DWI and PET/CT agreed in the Ann Arbor stage for 90.3% and 93% 
of patients respectively. Stecco et al. demonstrated [5] that WB-MRI could play a major role in staging gastrointestinal 
lymphoma by showing a full agreement with FDG/PET-CT in staging. However, this and other similar studies are limited by 
the small sample size and await further confirmation.
Many criteria have been proposed to consider the positivity of lymph nodes on WB-MRI.
Lymph nodes identified on WB-DW-MRI can be considered positive for disease if:
(1) longest diameter >15 mm or short axis >10 mm (on axial lowest b values sequences) according to Cheson criteria [11] 
(2) signal intensity on DWI greater than that of the muscles or spinal cord if included (3) coalescent or conglobated in large 
nodal masses (4) a lymph node detected on im ages with low b values maintains high signal intensity on images at higher b 
values with a low ADC [23] (5) central necrosis, regardless of the size [20]

Extranodal lesions are identified by WB-DW-MRI as follows: 1) Areas of restricted diffusion (DWI and ADC evaluation 
side to side) 2) Signal abnormalities on morphological sequences (T1w, T2w and STIR) [17]

Spleen involvement assessment could be also difficult as low ADC characterize a normal spleen parenchyma [5].
BMI should be carefully assessed, as it is crucial in disease staging, but also is a source of potential false positive in DWI, 
as signal variation could depend on age and therapy.
Overall, mapping the lymphoma spread during staging either with PET-CT or WB-MRI-DWI has led to similar Progression 
Free Survival curves [24] so assuming that the two methods has similar impact on patient management.
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Response to treatment
The treatment response assessment is routinely carried out in most lymphoma subsets, while for non-FDG avid forms still 
monitored with CeCT [25, 26].
Applying the WB-MRI-DWI to the IHP (International harmonization project) criteria for response classification of 
lymphomas led to similar results in therapy response assessment in patients with lymphoma [17]. Normal lymph nodes also 
show restriction of diffusivity, therefore, it is difficult to distinguish normal from pathologic lymph nodes on the base of 
ADC maps visual assessment. However, Kwee et al. [27] showed that ADC of lymphomatous lymph nodes (0.70 ± 0.22) 
was significantly lower than that of normal lymph nodes (1.00 ± 0.15). Moreover, sensitivity and specificity were 78.1% and 
100% when using an optimal cutoff ADC value of 0.80, but these results need to be confirmed by further studies. On the 
other hand, modifications in ADC values are associated with changes in cellularity and could be predictive of response to 
treatment. Indeed, cellular lysis and tumor necrosis consequent to therapy lead to an increase in extracellular space water 
diffusion. Therefore, after a successful treatment pathologic lymph nodes and extranodal disease-involved organs show a 
low signal intensity on high-b-value images and corresponding increases in ADC values [11].
In general, ADC measured in WB-DW-MRI imaging parallels tumor shrinkage assessed with other means such as 
molecular biology for the minimal residual disease (MRD) assessment, as well as blood test and radiologic evaluation[28]. 
ADC introduces the concept of a “quantitative” readout for MRI reporting such as the Standardized Uptake Value (SUV) 
did for FDG-PET/CT [29]. However, lack of scanner equalization and scanning protocol standardization still remains an 
insurmountable issue to obtain reproducible results. An early response assessment to chemotherapy during interim 
imaging has been proposed as surrogate test for chemosensitivity both in HL and Diffuse Large B-Cell Lymphoma  
(DLBCL)[26]. Similar to FDG PET/CT both for interim imaging and treatment response evaluation, an increased ADC 
compared to baseline value during an interim response of treatment assessment at 2 and 4 weeks after the initiation of 
chemotherapy can predict final response in NHL [30]. Dynamic longitudinal studies in animal models have shown early ADC 
changes after chemotherapy onset as early as in day 1 [31], and more consistently in the days 4, 5–7 after chemotherapy 
administration. [14, 32]

However, the main problem is to demonstrate the reproducibility and reliability of ADC. In fact, ADC values tend to vary 
if different scan parameters or methods of measurement are applied, which may limit reproducibility and comparability of 
ADC values between centers.
The range of relative difference in the mean values was approximately 4–9%, and the difference exceeded 3–5% while 
repeated measures of same subjects using the same imager were performed; therefore substantial errors in the absolute 
ADC values appear to be unavoidable [33].In our opinion, is important to integrate all information provided by all sequences 
(e.g., change in size of lesions before and after treatment on DWI/anatomical sequences, visual assessment of ADC maps, 
changes in ADC values) when evaluating treatment response .
The response of treatment in extranodal organ can be evaluated in the same way as lymph nodes: a combination of volume 
reduction and an increase in ADC signal are consistent with a good response to treatment. Bone marrow imaging changes 
in WB-DW-MRI reflects the bone marrow pathology modification after treatment, as cytotoxic chemotherapy induces fatty 
bone atrophy, while G-CSF administration during chemotherapy induces normal bone marrow proliferation and expansion, 
so respectively leading to decrease or increase of signal intensity (SI) in DWI, mimicking disease progression and/or 
shading existing lesions becoming somewhat less cospicuous in this altered context.
The DWI-MRI response criteria for Bone Marrow (BM) proposed from Padhani A et al. [34] are actually the most used and 
applied to discriminate response, no response and indeterminate response, basing upon the combination of SI on DWI 
images and ADC values.
It should be taken in mind that SI and ADC modification in bone lesions, also without dimensional modification, are sign of 
good response [23].
The differential value or percentage of ADC change in BM before and after chemoterapy is correlated to the status of 
responders or not responders [35].
Furthermore, the BM evaluation will become more strictly a matter for imaging DLBCL type of lymphomas, according to 
the new Lugano revised indications [36]: PET-CT can replace the bone marrow biopsy (BMBx) for HL.
A positive PET of bone or BM is adequate to designate advanced stage in DLBCL. BM biopsy (BMBx) can be considered 
in DLBCL with no PET evidence of BM involvement, if identification of discordant histology is relevant for patient 
management, or if the results would alter treatment. BMBx remains recommended for staging of other histologies, 
primarily if it will impact therapy. PET-CT will be used to assess response in FDG-avid histologies using the 5-point scale, 
and included in new PET-based response criteria, but CT should be used in non-avid histologies. In this new scenario, the 
role of WB - MRI – DWI in BM evaluation could see a boost.
Indeed, MRI has been addressed to evaluate BM in patients with Lymphoma. It has been suggested an approach using 
pattern of SI on T1w images and also the Disler Index based upon IN and OUT of PHASE evaluation and SI drop-out [37]. 
However when reading and diagnosing the status of BM on a conventional MRI ita has to be taken in account the many 
etiologies of T1 SI changes [38] and our suggestion is to interpret both morphologic and structural informations derived by 
MRI and DWI in a problem solving approach according to existing MRI techniques and interpretations tools [39, 40].
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Take Home Points
- Lymphoma staging is one of the first described application for WB MRI
-  Many Lymphoma patients are young and undergo to CT / PET-CT evaluation of the disease getting irradiated with further 
risk of secondary tumours

-  Response to therapy can be assessed also early in the course of therapy
-  Signal Intensity in DWI and Diffusion Restriction in ADC play a role in determining the qualitative and quantitative 
evaluation of the pathologic tissue before and after therapy

-  Bone Marrow evaluation is crucial for staging and disease reassessment, the radiologist must understand that both 
morphologic and diffusion-weighted images are crucial for a correct reading and interpretation

Abstracts appear as submitted to the online submission system and have not been checked for correctness and completeness.
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P-0307  Correlation between imaging and arthroscopy in patients presenting with femoroacetabular impingement (FAI) 
to a young adult hip center of excellence 
M. Bansal, D. Dalili, N. Khandwalla, M. George, Z. Shah, M.J. Bankes, A. Isaac; London/UK

P-0308  MRI features of post-arthroscopy pain syndrome (PAPS): Correlation with preoperative imaging and up to four 
years of follow up 
D. Dalili, M. Bansal, N. Khandwalla, Z. Shah, M. George, M.J. Bankes, A. Isaac; London/UK

P-0309  Transient “Femoral blaze” phenomenon in patients treated with Corail® Hip arthroplasty: An observational 
cohort study & theoretical evaluation of possible causes 
D. Dalili, M. Bansal, M.J. Bankes, M. George, Z. Shah, A. Isaac; London/UK

P-0310  Reflections on a decade of hybrid SPECT/CT imaging of the wrist 
D. Dalili, H. Ilyas, K. Adamson, F. Ul-Hassan, A. Eccles, A. Isaac; London/UK

P-0311  Great exSPECT-CTations: Hybrid imaging in traumatic wrist injuries 
D. Dalili, H. Ilyas, K. Adamson, F. Ul-Hassan, A. Eccles, A. Isaac; London/UK
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EDUCATIONAL POSTERS

P-0149  Imaging of Chronic Recurrent Multifocal Osteomyelitis 
N. Anand, R.E. Tarud Sabbag, C. Boyd, H. Su; Morristown, NJ/US

P-0153  Imaging of Arthroplasty Complications 
N. Anand1, R.E. Tarud Sabbag1, V. Mangrulkar2; 1Morristown, NJ/US, 2Summit/US

P-0157  A subtle presentation of snapping hip syndrome. 
C. Sciscio1, V. Alberotanza1, G. Farì1, A. De Crescenzo1, G. Pignatelli1, P. Pedote1, F. Cofano2; 1Bari/IT, 2Torino/IT

P-0159  Pronator teres and brachialis muscle tears in acute elbow dislocations - an underestimated accompanying soft 
tissue injury? 
T. Grieser; Augsburg/DE

P-0160  Pediatric elbow trauma: The injuries not to be missed 
L. Cristiano1, M. Cirillo1, A. Bartoloni1, S. Sala2, A. Magistrelli1, D. Barbuti1; 1Rome/IT, 2Ferrara/IT

P-0162 The Buffalo Hump: Sonographic differentiation of a prominent dorsocervical fat pad from lipoma 
 W.K. Lo, M.K.E. Yuen; Hong Kong/HK

P-0165 Non traumatic myositis ossificans 
  V. Alberotanza1, G. Dilorenzo1, G. Berardi1, F. Cofano2, A. De Crescenzo1, G. Farì1, G. Pignatelli1, L. Gabrieli1,  

M. Carbone1, I. Mancarella1; 1Bari/IT, 2Torino/IT

P-0166 Pelvic pathology as a cause of hip & groin pain in women of childbearing age 
 A. Garcia-Bolado1, J. de la Calle Lorenzo2, B. Ruiz Morin3; 1Soto de la Marina/ES, 2Santander/ES, 3Bilbao/ES

P-0167 Acute knee trauma: 0,3 T vs 1,5 T 
 E. Sivakova; Yakhroma/RU

P-0169  Cervical spine trauma: When best to call your orthopedic spine surgeon immediately. Understanding 
classification systems 
M. Kaniewska1, A. Mameghani1, T. Specht1, M.P. Pelczar2, R.A. Kubik-Huch1, S.E. Anderson1; 1Baden/CH, 2Nottwil/CH

P-0173 Clinical and Radiological Follow-Up in Giant Calcific Biceps Tenosynovitis 
 I. Bayram, E. Erturer; Istanbul/TR

P-0174 Operation Room, to go or not to go that is the question? Pictorial review of subtle ER fractures 
 R.E. Tarud Sabbag, N. Anand, C. Boyd, H. Su; Morristown, NJ/US

P-0175 Pelvic and Hip Avulsion Fractures: A Pictorial Review 
 R.E. Tarud Sabbag, N. Anand, J. Giampa, H. Su; Morristown, NJ/US

P-0176 Knee Extensor Mechanism Pathology: A case based review. 
 R.E. Tarud Sabbag, N. Anand, C. Boyd, H. Su; Morristown, NJ/US

P-0179 Many Multi-modality Imaging avatars of Fibrous dysplasia 
 R. Vadapalli1, H.K.R.1, A.S. Vadapalli2, N. Chidambaranathan3; 1Hyderabad/IN, 2Pune AFMC/IN, 3Chennai/IN

P-0180  Many MR Neurography Avatars of Hansen’s disease of Peripheral Nerves Revisited with radio pathological 
correlation 
R. Vadapalli1, M.A.K1, M. Yerasu1, A.S. Vadapalli2, N. Chidambaranathan3; 1Hyderabad/IN, 2Pune AFMC/IN, 
3Chennai/IN

P-0181 Chondroid lesions of Bone and their mimics: Multi-modality Imaging Buffet 
  R. Vadapalli1, H. Vardhan1, S. Jha1, A.S. Vadapalli2, N. Chidambaranathan3; 1Hyderabad/IN, 2Pune AFMC/IN, 

3Chennai/IN

P-0182 Diffusion MR Neurography in clinical Imaging Practice: Applications and Pearls: What a Beginner should know 
 R. Vadapalli1, M.A.K2, A.S. Vadapalli3; 1Hyderabad/IN, 2Chennai/IN, 3Pune AFMC/IN

P-0183 Aneurysmal Bone Cysts of skeleton and their mimics: Pictorial essay of Imaging Features and their mimics 
 R. Vadapalli1, H. Vardhan1, M. Ranjan2, R. Mulukutla1, A.S. Vadapalli3; 1Hyderabad/IN, 2Varanasi/IN, 3Pune AFMC/IN
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P-0184 Glomangiomas of skeleton and soft tissues demystified 
 R. Vadapalli1, H. Vardhan1, S. Jha1, A.S. Vadapalli2; 1Hyderabad/IN, 2Pune AFMC/IN

P-0187 MRI findings of glenohumeral dysplasia secondary to brachial plexus birth palsy 
 I. Çakar, C. Cevikol; Antalya/TR

P-0188 Panoramic radiographic imaging of the maxilla-mandibular complex: Interpretation and pitfalls 
  T. Koronaios1, A. Balanika1, C. Farkoni1, C. Baros2, G. Kremmydas1, G. Koronaios1, V. Georgountzos1, C. Baltas1; 

1Athens/GR, 2Voula/GR

P-0194 Differential Diagnosis of common causes of foot pain in adults 
 D. Maric1, S. Jefic1, E. Ilieva2, A. Tasic3, I. Kopecka4; 1Banja Luka/BA, 2Sofia/BG, 3Nis/RS, 4Bratislava/SK

P-0195 A Pictorial Review of the Surgical Management of Knee Extensor Mechanism Abnormalities 
 N. Purohit1, A. Saifuddin2; 1Stanmore/UK, 2Middlesex/UK

P-0198  An Educational Poster showing how dressings obscure X-ray appearance during surveillance of patients with 
diabetic foot ulcers 
L. Nelson1, P. Smalley1, J. Harris2; 1Salford/UK, 2Manchester/UK

P-0201 Uncommon location for a common entity: Intramuscular ganglion cysts 
 P. Aparisi Gomez1, A. Bazzocchi2, F. Aparisi Rodriguez1; 1Valencia/ES, 2Bologna/IT

P-0204 Real-time echo-navigation for interventional procedures around the spine – Pearls an Pitfalls 
  P. Caruso, E. Massone, S. Perugin Bernardi, G. Turtulici, D. Orlandi, E. Silvestri; Genoa/IT

P-0207  The different positions of the foot, using device a different way to obtain the correct weight bearing dynamic 
exam in athletes. 
S. Giannini, G. Montanari, A. Rocchi, F. Bucci, R. Farano; Rome/IT

P-0208 Coraco-clavicular ‘’coalition’’ – an uncommon finding in a patient with left subacromial impingement 
 L.M. Meacock1, M.S. Gulati1, R. King1, B. Bhattacharjee2, R. Singh2, G. Constantinescu2; 1London/UK, 2Dartford/UK

P-0209 Adult Hip Radiography: Lines and angles 
  A.L. Proença, A.P. Caetano, L. Bogalho; Lisbon/PT

P-0211  Approach mantras for diagnostic characterization of benign soft tissue tumors of Hands and their sinister 
mimics 
N. Chidambaranathan1, S. GH1, R. Vadapalli2; 1Chennai/IN, 2Hyderabad/IN

P-0212 Tumour like lesions of soft tissues of Hand: Pictorial essay 
 N. Chidambaranathan1, R. Vadapalli2; 1Chennai/IN, 2Hyderabad/IN

P-0213  Elbow trauma: What the musculoskeletal radiologist and orthopedic surgeon need to know? 
A. Balanika, T. Koronaios, G. Georgiadis, E. Markou, K. Maniatis, G. Hesketh, G. Galani; Athens/GR

P-0215 MR Imaging Findings of Bilateral Iselin Disease 
 E. Emir, M.A. Oztek, C. Cevikol; Antalya/TR

P-0216 Aber View. Why not? 
 M. Pico, S. Martín, M. Jofre, R.S. Espin, M. Llopis, C. Martinez; Palma de Mallorca/ES

P-0218  Partial tear of medial collateral ligament of knee – US appearance 
M. van Midden; Ljubljana/SI

P-0219 Normal radiologic findings and detection of complications in Total Hip Arthroplasty 
 A.L. Proença, A.P. Caetano, L. Bogalho; Lisbon/PT

P-0223  Assessment of MRI disease activity in patients with axial spondyloarthritis with the use of SPARCC scoring 
system – Our Local Centre Experience 
H.W. Lau, O.C. Li, W.C.S. Chan, M.K. Yuen; Hong Kong/HK

P-0226 Imaging of cervical spine anomalies and pathology producing head tilt and torticollis 
 R. Turney, N. Jenkins, K.A. Kingston; York/UK

P-0228 Benign tumors of the spine 
 H. Riahi1, M. Mechri1, M. Chello Bouaziz1, M.F. Ladeb2; 1Tunis/TN, 2La Manouba/TN
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P-0231 Imaging of Injuries to the muscle-tendon-bone complex in children, adolescents and young adults 
 D. Howarth, K.A. Kingston; York/UK

P-0232 HRUS of finger’s traumatic neuromas 
 N. Romano, A. Fischetti, I. Mussetto, A. Muda; Genoa/IT

P-0234 Traumatic pelvic fractures: How to identify and classify an important sequelae of trauma 
 S. Leach, V.T. Skiadas, C. Lord, N. Purohit; Southampton/UK

P-0235 Morel-Lavallée lesions: How to identify an uncommon sequelae of trauma 
 S. Leach, L. King; Southampton/UK

P-0236 Skeletal manifestations of sickle cell disease: What the radiologist needs to know 
 C.S.W. Tang, R. Mandegaran, A. Zavareh; London/UK

P-0237 Facet joint arthropathy – current concepts in cross-sectional and functional imaging 
 R. Berkeley, J. Davies, D. Pefanis, W. Tilden, R. Wheeler, S. Vaidya; London/UK

P-0238 Acute and chronic appearances of spinal cord injury, with a review of chronic complications 
 S. Leach1, G. Lloyd-Jones2; 1Southampton/UK, 2Salisbury/UK

P-0242 Staging of osteochondral lesions of the talus: Comparison of Cone Beam CT arthrography with MR Imaging 
 M.S. Posadzy1, J. Desimpel2, F.M.H.M. Vanhoenacker3; 1Poznan/PL, 2Duffel/BE, 3Antwerp/BE

P-0243  Fibrodysplasia ossificans progressiva: A Case Based Review 
O. Deochand, N. Anand, R.E. Tarud Sabbag, H. Su; Morristown, NJ/US

P-0244 Non-traumatic skeletal lesions of the skull base 
 J. Brtkova, J. Dedkova; Hradec Králové/CZ

P-0246 Anterior Knee Pain evaluation – Can you make a difference as a radiologist? 
  M.A. Syed1, S. Naqvi1, R. Bhatt1, S.B. Gagrani2; 1Leicester/UK, 2Birmingham/UK

P-0247  Imaging of scapulothoracic fusion: A university hospital experience – appearances on multiple modalities and 
possible complications 
K. Lam, S. Frostick, A. Mistry; Liverpool/UK

P-0250 Diagnostic algorithm for the evaluation of tumour and tumour-like lesions of the calcaneum 
  C. Azzopardi1, A. Vidoni1, C. Chisholm1, J. Crighton2, S.L.J. James1, M. Davies1, R. Botchu1; 1Birmingham/UK, 

2Plymouth/UK

P-0251 Imaging features of coracoid tumours 
 C. Azzopardi, A. Vidoni, C. Chisholm, M. Davies, S.L.J. James, R. Botchu; Birmingham/UK

P-0253 Lesions of the distal phalanx: Imaging overview 
  C. Azzopardi1, C. Chisholm1, A. Vidoni1, J. Crighton2, M. Davies1, S.L.J. James1, R. Botchu1; 1Birmingham/UK, 

2Plymouth/UK

P-0254  Diagnostic approach to ultrasound of soft tissues masses in the hand and wrist 
M.A. Png, Y.J. Lee, C.A. Peter, C.Y. Lim, P.C. Mohan, S.K. Wong, D.L.P. Chan; Singapore/SG

P-0256 Common peroneal nerve: Imaging findings with an emphasis on ultrasound 
 Q. Monzani, G. Mercy, J.-L. Brasseur, A. Fustier, M. Wagner, O. Lucidarme; Paris/FR

P-0257 Application of Sonoelastography (SE) in the evaluation of various musculoskeletal pathologies 
 C.A. Peter, M.A. Png, C.C. Ooi ; Singapore/SG

P-0260  Multimodality Imaging Approach to Hip Arthroplasty Complications 
S. Naqvi1, M.A. Syed1, S.B. Gagrani2, R. Bhatt1; 1Leicester/UK, 2Birmingham/UK

P-0262 Rheumatoïd arthritis of the cervical spine 
  H. Riahi1, M. Mechri1, M. Chelli Bouaziz1, M. F. Ladeb2; 1Tunis/TN, 2La Manouba/TN

P-0264 Yes we can (perform these ct-guided procedures) 
  F. Diez Renovales, B.I. Ruiz Morin, J. Cardenal Urdampilleta, I. Lecumberri, I. Korta, L. Antón, M. Udondo,  

J.L. Del Cura Rodríguez; Bilbao/ES
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P-0265 What to tell the Orthopaedic Surgeon about Pelvic Fractures 
 D. Pefanis, J. Davies, R. Berkeley, W. Tilden, R. Wheeler, S. Vaidya; London/UK

P-0266 Sacral bone tumors 
  B. Ruiz1, J.J. Gomez Muga1, F. Diez Renovales1, J. Cardenal Urdampilleta1, M. Sarmiento1, S. Delgado Saiz2;  

1Bilbao/ES, 2Brakaldo/ES

P-0269 Muscle injuries – MRI patterns and classification systems 
 F. Jungmann, T. Emrich, S. Mattyasovszky, P. Appelmann, C. Düber, K.-F. Kreitner; Mainz/DE

P-0270 Imaging of Glenoid Labrum Lesions: From A to Z 
 R.D.G.P. de Carvalho1, M. Pimenta2, A. Vieira2, J. Torres2; 1Santarém/PT, 2Porto/PT

P-0271 Pictorial Review of Syndromes with Skeletal Manifestation 
  S. Aggarwal, R.E. Ibrahem Adam; Nottingham/UK

P-0272  Pictorial Review of Musculoskeletal Cases from Radiology Discrepancy Meetings 
S. Aggarwal, M.K. Kumaran, R.E. Ibrahem Adam; Nottingham/UK

P-0273 Pictorial review of commonly encountered spinal emergencies 
 S. Aggarwal, R.E. Ibrahem Adam; Nottingham/UK

P-0274 Radiological Manifestations of Ankylosing spondylitis 
 S. Aggarwal, R.E. Ibrahem Adam; Nottingham/UK

P-0275 Review of imaging features of normal and symptomatic accessory ossicles of the lower limb 
 N. Bashar, H.-U.R. Aniq; Liverpool/UK

P-0276 Manifestations of Arthritides in the Hands and Feet: Revisiting the Radiograph 
  H.D. Peiris, C. Lord, V.T. Skiadas, M. Sampson; Southampton/UK

P-0277 Spine trauma … what we know, what we can and what we must! 
 I. Zupetic, V. Rakic-Ersek, D. Miklic, K. Cizmek, P. Margetic, M. Salaj, L. Luetic Cavor, Z. Brni）; Zagreb/HR

P-0278 A Concise Review of the Musculoskeletal Manifestations of Sickle Cell Anemia 
 A. Al-Taie1, H.A.H.A. Aboughalia1, G.S. Mann2; 1Doha/QA, 2Liverpool/UK

P-0279  Ultrasound in Post-traumatic Brachial Plexus Imaging 
O.K.O.N. Nwawka, Y. Endo, T. Miller; New York City, NY/US

P-0280  Ultrasound Evaluation of Radial Nerve Injury 
O.K.O.N. Nwawka, Y. Endo, T. Miller; New York City, NY/US

P-0281  But is it Osteomyelitis? Imaging of Soft Tissue and Bone Infections in the Diabetic Foot 
W. Tilden, D. Pefanis, J. Davies, R. Berkeley, R. Wheeler, S. Vaidya; London/UK

P-0283  MR arthrography of glenohumeral joint under ultrasound guidance, posterior approach 
M. Cavka, M. Josipovic, D. Štivi）, T. Balasko, I. Karlak; Zagreb/HR

P-0284  Posterior Ankle Impingement Syndrome 
O.M. Albtoush; Tübingen/DE

P-0285  The spectrum of lipomatous tumours; a pictorial review and imaging pathway 
J.A. Ferrier, P. Robinson, H. Gupta; Leeds/UK

P-0286  Emergency and Trauma Imaging of the Thoraco-Lumbar Spine 
R. Moutinho, P. Tyrrell, V. Cassar-Pullicino; Oswestry, Shropshire/UK

P-0288 The Use of MRI in Idiopathic Inflammatory Myopathies 
 D. Pefanis, J. Davies, R. Berkeley, W. Tilden, R. Wheeler, S. Vaidya; London/UK

P-0290 Ultrasound and Magnetic Resonance anatomy of the arm – emphasis on the nerves 
 P. Ninitas, R.P. Dias, J. Janeiro, J. Fonseca Santos; Lisbon/PT

P-0291 Soft tissue sarcomas of the foot and ankle: Combined radiological / pathological diagnosis 
 L. Pedone1, N. Purohit2, P.G. O’Donnell3; 1Rome/IT, 2Southampton/UK, 3St Albans/UK

P-0294 Doctor, what’s this lump on my belly? 
 J.S.B. Kho, K. Patel, D. Yu; Brighton/UK
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P-0295  Ankle and mid foot ligaments revisited: US and MRI with anatomic correlation: A pictorial essay 
S. Döring, S. Provyn, M. Shahabpour, C.G. Boulet, J. de Mey, M. De Maeseneer; Brussels/BE

P-0296 Calcaneal fractures: A pictorial review of Sanders and Regazonni classifications 
 R.P. Dias, P. Ninitas, J. Janeiro; Lisbon/PT

P-0297 Teaching non-interpretive skills to Musculoskeletal radiology trainees: A proposed model 
 A. Isaac; London/UK

P-0298 MRI in Seronegative Spondyloarthropathies – Be the First to Know! 
 A.C. Vieira1, A. Vieira1, C. Louro2; 1Porto/PT, 2Évora/PT

P-0299  Skin to Skin: The Role of Prone CT Angiography and Skin-Rendered Reconstructions in Pre-operative 
Assessment of Medial Sural Artery Perforator Flaps 
A. Atinga1, M. Ives1, M. De La Hoz Polo1, G. lawton1, J. Simmons1, P. Sankaye2, D. Amiras1; 1London/UK, 2Oxford/UK

P-0300 Femoral condyle signal alterations – When the different looks the same! 
 A.C. Vieira1, A. Vieira1, C. Louro2; 1Porto/PT, 2Évora/PT

P-0301  Skeletal involvement in Langerhans cell histiocytosis: Imaging appearances 
O. Papakonstantinou, D. Fillipiadis, V. Bizimi, C. Chrona, C. Konstantos, N.L. Kelekis, A.D. Kelekis; Athens/GR

P-0302  Fixing the Cage: What The Surgeon Wants to Know About Traumatic Rib Fractures 
A. Atinga, M. De La Hoz Polo, D. Dalili, R.A. Young, I. Sinha, E.A. Dick, D. Amiras; London/UK

P-0303  Axial spondyloarthritis – the role of imaging in diagnosis and management 
A.P. Caetano, A.L. Proenca, S. Castro, M.F. Fontes; Lisbon/PT

P-0304  Imaging features of superficial musculoskeletal fibromatoses 
A.P. Caetano, A.L. Proenca, V.S.P.M. Ramalho; Lisbon/PT

P-0312  A Look at Popliteal Fossa Masses 
R. Gaio, P. Ninitas, J. Janeiro, J. Fonseca Santos; Lisbon/PT

P-0313 Imaging of hand injuries: Make it easy on yourself 
 C. Fontan, A. Manzella, J. Siqueira, L. Andrada, A. Ayalla; Recife/BR

P-0314 Eponyms in musculoskeletal anatomy 
  A. Manzella, M. Vasconcelos, D. Souza, H. Figueiredo, L. Freitas; Recife/BR

P-0315  Musculoskeletal in injuries related playground, bouncy castle and trampoline trauma: Imaging Review 
V. Maliakel1, N. El Saeity2, N. Ramesh1; 1Portlaoise/IE, 2Cheshire/UK

P-0316 Chondropathy – Don’t Forget the grading 
 C.A.B. Oliveira1, G. Rio2, F.M.F. Gomes3, V. Mendes1; 1Braga/PT, 2Gondomar/PT, 3Vila Nova de Sande/PT

P-0317  Meniscus – What should I search for? 
C.A.B. Oliveira1, F.M.F. Gomes2, G. Rio3, T. Dionisio1, V. Mendes1; 1Braga/PT, 2Vila Nova de Sande/PT,  
3Gondomar/PT

P-0318 Shoulder anatomy – Night terror for interns 
 C.A.B. Oliveira1, L.B. Barbosa2, T. Dionisio1, V. Mendes1; 1Braga/PT, 2Coimbra/PT

P-0319 A case series review: The rarity of acromion tumours 
 K. Paramesparan1, A. Shah1, A.M. Davies2, S.L.J. James2, R. Botchu2; 1Leicester/UK, 2Birmingham/UK

P-0320 Magnetic Resonance Imaging of the arm and forearm – The resident worries no more 
 V.B. Pai, P. Das Majumder, D. Lokhande, P. Singh, B. Pai, S. Nadkarni; Mumbai/IN

Poster titles appear as submitted to the EPOS™ and have not been checked for correctness and completeness.
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EXHIBITION

Why visit? Source innovative products, meet new contacts and build networks!

The exhibition area is located in the foyer and exhibition room.

Friday, June 16  09:00 – 17:00
Saturday, June 17  09:00 – 17:00

We thank our industry partners for their highly appreciated support of ESSR.

LIST OF EXHIBITORS/SPONSORS
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GEHC Ultrasound in Musculoskeletal
Emergency & Trauma
The combination of advanced scanning skills with a high ultrasound imaging quality can help 
assess the e� ects of a musculoskeletal trauma, in particular in situations of emergency. 

To help improve your patient care in these challenging cases, we invest in medical education 
and equipment designed on your needs.

gehealthcare.com
© 2017 General Electric Company. GE, the GE Monogram, and 
imagination at work, are trademarks of General Electric Company. 
JB49173XE

Scan the QR code (http://tinyurl.com/lmaecyf) 
to access our MSK scanning tutorials 
and visit the GE Healthcare booth at 
ESSR 2017. We can tell you more.

High resolution Imaging with 
a wide portfolio of probes

Panoramic Imaging and 
B-Steer

Needle visualization tools, 
for injections’ guidance

2D-Shear Wave and Strain Elastography 
for tissue elasticity assessment  

Fusion Imaging for interventional 
procedures’ guidance

Assistant tools to improve exam’s 
speed and con� dence 
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WelcomeReception
Friday, June 16, 2017 | 18:30
Piazza del Sole of Villa Camilla
across the street in front of the conference hotel

ALL  
DELEGATES  

ARE  
WELCOME!

We cordially invite you to the ESSR 2017 Welcome 
Reception, which starts after the scientific 
programme. Snacks and drinks will be served.

Take the chance and get in touch with experts and 
colleagues from Europe and from all over the world.

We are looking forward to seeing you! 
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GalaDinner

The ESSR Office may not accept liability for personal injury, loss/damage to property, personal or otherwise belongings of participants and/or accompanying persons, either during or as a result of the evening event.

Saturday, June 17, 2017
Masseria Pietrasole 

One ticket per person required. 
Please check your event ticket for detailed information.
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GENERAL INFORMATION

CONGRESS VENUE
The Nicolaus Hotel 
Via Cardinale Agostino Ciasca, 27  
70124 Bari  
Italy

CERTIFICATE OF ATTENDANCE/CME ACCREDITATION
The Certificate of Attendance/CME Accreditation can be viewed and printed after the congress upon entering 
your ESSR MyUserArea at the ESSR website (www.essr.org/myuserarea). To enter the MyUserArea, please use 
your last name in combination with your Personal ID from your congress badge. 

Continuing Medical Education (CME) is a programme of educational activities to guarantee the maintenance 
and upgrading of knowledge, skills and competence following completion of postgraduate training. CME is an 
ethical and moral obligation for each radiologist throughout his/her professional career, in order to maintain 
the highest possible professional standards.

The ESSR Ultrasound Workshop 2017 was granted 3 European CME credits (ECMEC) by the European 
Accreditation Council for Continuing Medical Education (EACCME).

The ESSR 2017 Annual Scientific Meeting was granted 11 European CME credits (ECMEC) by the European 
Accreditation Council for Continuing Medical Education (EACCME).

CONFERENCE LANGUAGE
The meeting will be held in English. No simultaneous translation will be offered.

REGISTRATION OPENING HOURS
Thursday, June 15  10:00 – 18:00
Friday, June 16  07:30 – 18:00
Saturday, June 17  07:30 – 18:00

REGISTRATION FEES ONSITE
ESSR Non-Member  EUR 650.00
ESSR Member  EUR 490.00
Resident ESSR Non Member  EUR 280.00
Resident ESSR Member  EUR 200.00
Student  EUR 75.00

Member Registration
Only available for ESSR members in good standing.

Resident Registration
Only available for residents/doctors in training under the age of 36. A proof of your resident status has to be 
presented at the registration desk.  

Student Registration
Registrations categorized as “Student” are limited to students without any academic title under the age of 30. 
A proof of your student status has to be presented at the registration desk.

Registration Fee for delegates includes:  
- admittance to all scientific sessions 
- admittance to the technical exhibition 
- congress programme and abstracts 
- certificate of attendance 
- coffee breaks
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NAME CHANGES
Name changes will be treated like the cancellation of the registration and a new registration of the other 
participant.

ONSITE PAYMENT
Onsite payment can only be made by credit card (Visa/Mastercard) or in cash (Euro). 
Please understand that no other payment facilities like cheques, etc. will be accepted.

COFFEE BREAKS
Complimentary coffee, tea and refreshments will be served during the official coffee breaks to all congress 
delegates.

MOBILE PHONES
Please do not forget to switch off your mobile phones before entering any of the lecture rooms.

RECORDING 
Photo-, video- or audio-recording of any sessions or presentations is not allowed without the speaker’s/
organiser’s prior written permission.

BADGE/TICKETS
You are kindly asked to keep your badge visible on the congress grounds at all times. Pre-ordered evening 
event tickets will be handed out along with the congress badge. Evening event tickets may be purchased onsite 
at the registration desk; subject to availability.

DISCLAIMER/LIABILITY
The ESSR cannot accept any liability for the acts of the suppliers to this meeting or the attendees’ safety while 
travelling to or from the congress. All participants are strongly advised to carry adequate travel and health 
insurance, as ESSR cannot accept liability for accidents or injuries that may occur. ESSR is not liable for loss or 
damage of private property.

EPOS™
ESSR 2017 is using EPOS™, the Electronic Presentation Online System, the electronic format of the scientific 
exhibition developed by the European Congress of Radiology (ECR). Several workstations are available in the 
EPOS™ Area at which the current electronic exhibits can be viewed by the congress participants during and 
after the congress.

Connect your own mobile device and browse through ESSR 2017 Posters: 
http://posterng.netkey.at/essr/online_viewing

WIFI
Free WIFI access is available throughout the congress venue. 

FUTURE MEETING DESK
This area – located in the grand foyer – offers you an overview of future meetings in the field of radiology and 
related disciplines, from all over the world. Feel free to contribute flyers and posters to promote your own 
meetings and courses.
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MEDIA CENTER
Speakers are reminded to check in at the Media Center at least two hours prior to their scheduled presentation. 
Workstations and trained staff will be at the speakers’ disposal. Please note that the Media Center should not 
be used to prepare your entire presentation and that due to the large number of speakers the workstations are 
only available for minor editing.

SPEAKER GUIDELINES
-  You are kindly requested to submit your presentation two hours before your session starts at the latest (USB 

sticks are recommended).
-  All presentations have to be uploaded to the conference IT-system. No personal computer will be accepted 

for projection. 
-  Please be at the lecture room at the latest five minutes prior to the start of your session and identify yourself 

to the chairs.
-  Kindly observe your presentation time. Exceeding the time limit will not be accepted and the chairpersons are 

requested to stop presentations in such cases.

INDUSTRY SYMPOSIUM ATTENDANCE 
Attendees of any industry symposium agree that their registration details will be forwarded to the company 
organising that symposium. This agreement may be cancelled at any time by writing to the ESSR Office.

SCIENTIFIC PRESENTATION AWARDS
The authors of the best tumor presentation, scientific papers and scientific/educational posters will be 
presented with a certificate on occasion of the ESSR General Assembly.

ESSR/ISS Prize: Best scientific paper presentation

Poster Prize: Best scientific/educational poster presentation

Tumor Prize: Best presentation on tumors

ESSR QUIZ 
A radiology quiz presentation will be shown in loop on a monitor in the grand foyer. Please fill out the answer 
sheet (available at the monitors) and hand it in at the registration counter until Saturday, 12:00 (CET).
The quiz winners will be announced at the ESSR Quiz Session.
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ESSR Office
Neutorgasse 9/2

1010 Vienna, Austria
office@essr.org
www.essr.org


