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FST-Calcific, non Calcific, 
with Lesions and without 
Lesions Tendinopathies 



Calcific tendinopathies 

Formative phase 

Resorption phase 

Tendon repair phase 

“chalk” 

“cheese” 



Calcific tendinopathies 

-Size 

- Number 

- Position 

- Phase 

Associated conditions: 
- SLAP 
- Cuff tear 
- CLBO 
- Instability 
- AC arthrosis 



Classification 

A D B C 

 
Molè, Kempf 1993 



Ultrasound evaluation 



MRI Evaluation 

Greater tuberosity osteolysis 

MRI  Evaluation 



Gschwend 1981 

Conservative treatment 
 

 

90% 
Good outcomes 

Treatment 



Treatment 

Conservative treatment: 
 FANS 
 Steroid injections 
Needling 
 ESWT 

Surgical treatment 
  arthroscopy procedure reserved for chronic 

cases that have not responded to 
conservative treatment 



Needling 

Acute phase 

Needling 



Arthroscopic treatment (Chronic) 

In case of failure of 
conservative 
treatment 

http://journals.elsevierhealth.com/periodicals/ymse/current


ESWT 

Best statistically results in ESWT VS PLACEBO 
Wang (2003) Gerdesmeyer (2003 

 
Reduction of pain and improvement of functional outcomes in 

more 90% 

Malliaropoulos (2017) Pan (2003) 

Reduction in number and size of calcification in 40-60% 

Rebuzzi (2008) Cosentino (2003) Wang (2003) 
 
 

Overlapping clinical outcomes between surgery and ESWT (in 

early stage) 

Rompe (2011) Rebuzzi (2008) 



Our experience- ESWT 

158 calcific tendinopathies 

- 71% Complete resorption of calcification 

- Short and long term antalgic control 

- Good functional outcomes 



Calcific tendinopathies - ESWT 

158 patients 

Divided into 2 groups according to the size: 
Group A: 88 calcification < 15mm 
Group B: 70 calcification > 15mm 



Calcific tendinopathies - ESWT 

Ultrasound evaluation: 
- Position 
- Morphological caracteristics 

Subdivision into subgroups 
’’arc-shaped / non arc-shaped’’ 

Group A1: 45 < 15mm non arc-shaped 
Group A2: 43 < 15mm arc-shaped 
Group B1: 36 > 15mm non arc-shaped 
Group B2: 34 >15mm arc-shaped 



Protocol - ESWT 

Treatment protocol: 

- 6 sessions 
- 7-day interval between sessions 
- No pre-treatment local anesthesia 
- 3000 pulses with Energy Flux Density between 

0,10 e 0,20 mJ/ mm2 
- Average frequency 5Hz 
- Ultrasound during treatment 



Clinical Results - ESWT 

N° CS T0 CS T1 CS T2 

GROUP A1 45 58,6 (s=4,96) 83,4 (s=6,29) 88,76 (s=3,86) 

GROUP A2 43 59,8 (s=3,91) 78,6 (s=4,18) 83,87 (s=2,71) 

GROUP B1 36 62,1 (s=3,89) 76,2 (s= 2,81) 81,64(s= 2,58) 

GROUP B2 34 59,3 (s=3,77) 71,3 (s=3,82) 73,73 (s=3,06) 

(VAS) 

N° VAS T0 VAS T1 VAS T2 

GROUP A1 45 8,2 (s=1,19) 2,4 (s=0,99) 1,3 (s=0,92) 

GROUP A2 43 7,7 (s=1,04) 2,9 (s=1,18) 2,1 (s=1,05) 

GROUP B1 36 7,9 (s=1,16) 3,7 (s= 1,23) 3,2 (s= 1,13) 

GROUP B2 34 8,1 (s=1,18) 4,8 (s=1,05) 4,3 (s=1,21) 
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US results - ESWT 

US Follow-up at 6 months 

Group A1 

 
9%2% 

 

 

89% 

Riass 

Rid 

Pres 

61% 

17% 

 
22% 

Group B1 

Riass 

Rid 

Pres 

Group B2 
 
 

44% 41% 
 

15% 

Riass 

Rid 

Pres 

Group A2 

 
21% 

7% 

72% 

Riass 

Rid 

Pres 



Conclusion - ESWT 

• Calcification size (</>15mm) is the main 

prognostic factor 

• The ’’arc-shaped’’ ultrasound form results in a 

percentageally 

     higher rate of nonresorption 

• Unsatisfactory results if these 2 conditions 

are associated 



FOCAL 

SHOCKWAVES : 

A 

MULTICENTRIC 

STUDY. 



Lessons learned at the Italian Congress 

for the Study of Focused Shock Waves 

(FST) 

Medial and Lateral Epicondylitis 

S. Gumina, M. Cantore, V. Candela, A. Di Giorno 



Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 

Lateral elbow tendinopathy (tennis elbow) 

 
The tendon most frequently involved is the EXTENSOR CARPI RADIALIS BREVIS (ECRB) 

Most common cause of lateral elbow pain 

Incidence 

• Most common cause for elbow 

symptoms in patients with elbow pain 

• Affects 1-3% of adults annually 

• Commonly in dominant arm 

Demographics 

• Up to 50% of all tennis players develop 

• Common in laborers who utilize heavy tools 

• Workers engaged in repetitive gripping or lifting tasks 

• Most common between ages of 35 and 50 years old 

• Men and women equally affected 



Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 

Medial elbow tendinopathy (golfer’s elbow) 

The medial joint tendon is affected and the ROUND PRONATOR as well as the FLEXOR 

RADIALIS CARPI belong to this group of muscles. 

Incidence: 

• 5 to 10 times less common than lateral epicondylitis 

Demographics 

• affects men and women equally 

• dominant extremity in 75% of cases 

• age 30s to 60s, most commonly in 30s to 40s 

 

Most common cause of medial elbow pain 



Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 

In healthy tendon, type 1 collagen fibers are organized and layered side-to-side and end-to- 
end, essentially parallel but with a very slight wave pattern. The tenocytes are elongated and 
uniform in number. 

In grade 1 tendinopathy, the tight array of collagen 
fibers loosens with increasing waviness. There is a relative increase in type 3 collagen and 
minimal cell proliferation. 

In grade 2 tendinopathy, there is increasing cell proliferation 
and clustering as well as angiogenesis. The nuclei of the cells 
become rounded, and the collagen fibers are further 
disrupted and start to fragment. 

In grade 3, tendinopathy there is cell death by apoptosis. 
There is increased cell migration and matrix 
metalloproteinase (MMP) production. 
The extracellular matrix begins to breakdown until, in 

In grade 4 tendinopathy, there is structural and mechanical 
failure. 



Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 

Conservative/non operative: 
• Rest 
• Cryotherapy 
• Brace 
• NSAIDs 
• Physiotherapy 
• Injection therapy (corticosteroids, botulinum 

toxin and PrP/growth factors) 
• Ultrasound therapy 
• Extracorporeal shock wave therapy (ECSW) 

Invasive: 
• ECRB release 
• Resection of the tendinosis portion of the 

affected tendon via different approaches 
(arthroscopic/open) 

2019 

2021 



Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 

Shockwave therapy vs CCS injections 

Both SW and CS in relieving pain and improving self-reported function in the treatment of LE. 

 

When follow-up is longer than 12 weeks, better improvement in the terms of VAS and grip 

strength can be found in SW group, and we assume SW can be a better alternative for the 

management of LE 

2019 



Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 

Shock-wave therapy vs Ultrasonics 

• ìNo significant difference in the elbow function evaluation scores between ESWT and US, 

 

• The superiority of the ESWT group in the VAS of pain (both at 1 month, 3months, and 6 

months follow-ups) raised grip strength in ESWT group 

 

• ESWT offers more effective therapy for lateral epicondylitis than US therapy. 

2019 



Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 

Shockwave therapy vs Laser therapy 

• Evidence from this study revealed that although both treatment modalities were 
effective in the treatment of CLE 

• ESWT seemed to more effective in pain relief and functional recovery than LLLT. 

2020 



INCLUSION CRITERIA: 

• Acute/chronic pain 

• Tenderness at the medial/lateral epicondyle 

• + specific tests 

• Absence of specific contraindications for ESWT 

• Not responsive to previous rehabilitation 

treatments 

• Inflammatory arthropathy 

• Pregnancy 

• Age < to 18 years 

• Arthrosis 

• Infections 

• Neoplastic pathologies 

• Coagulopathies/treatment 

with antiplatelet agents 

METHODS 

EXCLUSION CRITERIA: 

• Microinstability 

• Loose bodies 

• PIN/ulnar entrapment 

• Synovial plica 

• Panner’s disease 

Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 



Mayo Elbow Performance Score 

• Evaluation of the VAS scale and of the range of motion 

• Clinical evaluation through specific tests for epitrocleitis and 

epicondylitis 

• Before starting treatment (T0) 

• At follow-up (2, 6 and 12 months) 

METHODS 

 
• Submission of specific questionnaires: 

DASH score 

Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 



Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 

DASH score (1996): 

• 38 questions divided in 3 sessions: 

1. Activities of daily living 

2. Work-related activities 

3. Sport-related activities 

Higher the scores  worst conditions 

Mayo Elbow Performance Score (1993): 

• Pain (45 pts) 

• Range of motion (20 pts) 

• Stability (10 pts) 

• Daily function (25 pts) 

Higher the score  better conditions 



Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 

COZEN’s Test 
Radial deviation; elbow flexed 

A-R wirst extension 

MAUDSLEY’s Test 
A-R Long finger extension 

MILL’s Test 
Passive wirst flexion from flexed to 

extended elbow 

SPECIFIC CLINICAL TESTS 



Therapeutic protocol 

 
• N° of sessions: variable (minimum 6 sessions, once a week) and repeatable in the following 

months 

• N° pulses: 3000 pulses per session 

• Frequency: 5 Hz 

• Duration of each session: 11 minuti 

• Energy level: variable (to patient tolerance), 11 to 20 milliJoules 

Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 



RESULTS 
70 patients: 

• Mean age 50 years old (range 20 – 67 years) 

• 44 males e 26 females  M:F = 1.7 

• Affected side: 

• Right 77% 

• Left 20% 

• Bilateral 3% 

• 27% previous history of epicondylitis/epitrocleitis 

• Level of sport activity: 

• 28.5% sedentary 

• 25.7% low level 

• 32.8% mid-level 

• 12.8% high level 

• 38% performed pre, but not post, instrumental 

examinations 

1 case of recurrence after open surgical treatment 

Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 
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Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 



RESULTS - DASH Score 
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Focused shock waves in musculoskeletal pathology – Epicondylitis and Epitrocleitis 



RESULTS - Mayo Score 

Pre-treatment 
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FOCAL 

SHOCKWAVES : 

A 

MULTICENTRIC 

STUDY. 



Lessons learned at the 

Italian Congress for the 

Study of Focused Shoc Waves 

(FST) 

U. Tarantino – MD, PHD 
S. M. Tecce MD 
A. Di Giorno MD 
Policlinico Universitario Roma 2  
Tor-Vergata Director Prof. U. Tarantino 

Saturday 1st July 2023 

«Focal shock waves in 
musculoskeletal pathology: 

non-union and pseudarthrosis.» 



Indication 

• CONSOLIDATION  DELAYS 

• PSEUDOARTHROSIS 

• STRESS FRACTURES 

• ASEPTIC NECROSIS/ OSTEOCHONDRITIS DISSECANS 
 



What is our experience? 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 



Our case history 
Data collected at the CKF Di Giorno centers between 2021 and 2023 
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93.3% of patients had an improvement in pain symptoms. 

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLENCE FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 
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Average VAS score 

Our case history 

93.3% of patients had an improvement in pain symptoms. 

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLENCE FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 



Non – Union Scoring System. 

Our case history 
Data collected at the CKF Di Giorno centers between 2021 and 2023 

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLECE FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 
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Non – Union 

Our case history 

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLENC FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 



Clinical case n° 1 

Sex: 
Age: 
Heigh: 
Weight: 
BMI: 

• Well balanced diet 
• Non smoker 
• Sedentary life (retired) 
• Fracture of the humeral shaft 
• (fall on the beach) 

 

Right humeral shaft fracture treated with intramedullary nail (2021). 

female 
73 anni 
1,65 
65 
23,88 kg/m2 

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLENCE FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 



Cycle of X shock wave sessions at the CKF center in Rome. 

Clinical case n° 1 

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLENCE FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 



Cycle of X shock wave sessions at the CKF center in Rome. 
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Clinical case n° 1 
Clinical trend of pain symptoms (VAS scale) 

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLENCE FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 



Radiographic control four months after the end of the cycle with Shock Waves. 

Clinical case n° 1 

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLENCE FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 



Clinical case n° 2 

Sex: 
Age: 
Heigh: 
Weight: 
BMI: 

female 
33 anni 
1,65 
65 
23,88 kg/m2 

• Well balanced diet 
• Occasional alcohol intake 
• Smoker patient 
• Right tibia diaphysis pseudoarthrosis 

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLENCE FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 



Cycle of XII Shock Wave Sessions at the CKF center in Rome. 

Clinical case n° 2 

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLENCE FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Doctor S. M. Tecce 
ORTHOPEDICS AND TRAUMATOLOGY UNIT – POLICLINICO TOR - 

VERGATA 
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SHOCKWAVES : 
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STUDY. 



F. Catani - G. Porcellini 
A. Donà - M. Campini 

A. Di Giorno 
                          

FSWT - Greater trochanter pain syndrome 

Policlinico di Modena- UNIMORE 
Direttore Ortopedia e Traumatologia -Prof. Catani 

Direttore Scuola di Specializzazione – Prof. Porcellini 
 



Greater trochanter pain syndrome 

61 patients: 

• Age between 41 - 67 yr  Median = 55,5 yr 

• BMI between 19 e 36,5: 

• 22 pt with BMI < 25 (Median BMI = 22,3) 

• 39 pt with BMI > 25 (Median BMI = 29,1) 

• Physical Activity Levels: 

• 22 pt sedentary (36%) 

• 24 pt gentle (40%) 

• 15 pt moderate(24%) 

• Diagnostic investigation: Xr -> US -> MRI 

• 36% calcification 
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AINCLUSION CRITERIA: 

• Atraumatic pain 

• Pain on palpation of GT 

• Absence of severe coxarthrosis 

• Negative Lasegue’s sign 

EXCLUSION CRITERIA : 

• Specific controindications of FSWT 
o Pregnancy 

o Inflammatory arthropaty 

o Infections 

o Neoplastic diseases 

o Coagulopathy or anticoagulant therapy 

• Severe coxarthrosis 

• Vertebral, hip or pelvis fractures 



PROTOCOL TREATMENT 

• N° of sessions: 6 sessions, 1/week 

• N° impulses: 3000/session 

• Energy power: 0,20 milliJoule 

• Frequency: 6 Hz 

• Pressure Exterted: operator dependet 

• Manipulus angolation : operator dependet 

• Manipulus movement: operator dependet 

• Local anesthesia: no 

PROTOCOL TREATMENT 



• Visual Analogue Scale (VAS) 

 

 

• Roles and Maudsley score: 

• Harris Hip score (HHS) 
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Roles and Maudsley score 
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Clinical case 1  

Sex: Male 
Age: 45 
Diagnosis: joint 
block with many 
calcification. 
Already 
undergone 4 
surgeries. 

Cycle of IV shock wave sessions at the CKF center in Rome. 



Clinical case 1  

DI GI ORNO REH ABI LI T AT I ON M EDI CAL CENTRE 

EX CELLENCE FOCAL SH OCK W AV E CENTRE 
ORT H OPEDI C REH ABI L I TAT I ON & SPORT M EDI CI NE 

Sex: Male 
Age: 45 
Diagnosis: joint 
block with many 
calcification. 
Already 
undergone 4 
surgeries. 

Radiographic control 1 month after the end of the cycle with 
Shock Waves 



Clinical case 2  

Sex: Male 
Age: 84 
Diagnosis: non 
union 
pertrocanteric 
fracture 

Pertrocanteric 

fracture at trauma 

3 Oct 2023 



Clinical case 2  

Sex: Male 
Age: 84 
Diagnosis: non 
union 
pertrocanteric 
fracture 

 

 

 

Radiographic 

control 1 month 

after surgery 

7 nov 2023 



Clinical case 2  

Sex: Male 
Age: 84 
Diagnosis: non 
union 
pertrocanteric 
fracture 

 

Radiographic control 2 months after surgery 

12 Dec 2023 

 



Clinical case 2  

Sex: Male 
Age: 84 
Diagnosis: non 
union 
pertrocanteric 
fracture 

 

 
Radiographic control after XV shock waves and after 

the rupture of the screws 

29 Jul 2024 





THANK YOU ALL ! 

https://sbot.org.br/congresso/ 

https://ifswt.org/ 

https://www.ckf-digiorno.com/ 


