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1. Informazioni pratiche sulla compressione muscolare

2. Informazioni pratiche sulla rilevazione dell’EMG

3. Possibili valutazioni funzionali oggettive dell’applicazione 
TA-SK

06/09/2019 2



06/09/2019 3

Background 1: epidemiologia attività sportiva
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Compressione muscolare e lesione del tessuto contrattile
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P.R.I.C.E.
P = Protection (protezione)
R = Rest (riposo)
I = Ice (ghiaccio)
C = Compression (compressione)
E = Elevation (elevazione)
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Background 2: compressione del muscolo

Rationale for external muscle compression
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While lying horizontal the application of 15 mmHg on an inactive 

muscle on 

venous side diminishes the cross-sectional area by 80%

↓

a) improves mean linear blood flow velocity 5-fold 

b) by compression of the underlying veins ↓

reduces pooling

arterial side reduces the transmural pressure in local arterioles 

↓

vasodilatation by myogenic regulation → increases in blood flow in 

underlying tissue

1



06/09/2019 6

Sequence of events affecting the muscle efficiency after repeated 

efforts

Muscle swelling may arise after high-intensity exercise due to structural 

damage to the muscles’ contractile elements

↓

inflammatory response and elevated tissue osmotic pressure 

↓

edema  

The application of compression is thus supposed to reduce exercise-

induced edema by stimulating lymphatic outflow and transporting fluid 

from the muscles’ interstitium back into the circulation

Background 2: compressione del muscolo
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Background 2: compressione del muscolo
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Medical field compression hosiery:

Class IV: > 49 mmHg (very strong)

Class III: 34–46 mmHg (strong )

Class II: 23–32 mmHg (medium)

Class I: 18–21 mmHg (moderate)

> 34 mmHg

< 32 mmHg
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Compressione muscolare ed esercizio
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A recent review  reports that the mean pressure in recovery related exercise studies 
ranged from 10–30 mmHg. They suggest that a larger muscular blood flow may be 
expected during recovery from an exercise session.
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The pumping effect that mimics the body's natural muscular movements 

provides the following injury recovery benefits:

1. Less swelling - Inflammation and swelling are not only uncomfortable, 

they can also inhibit the healing process. Compression therapy is proven 

to help reduce swelling, especially in combination with cold therapy.

2. Less edema - Excess fluid buildup can also slow down the healing 

process and inhibit range of motion if the injury is at or near a joint. 

Compression combined with elevation can help reduce this excess fluid 

in the body.

3. More nutrients - Active compression helps stimulate the flow of lymph 

fluid, which carries vital nutrients, to the damaged tissues surrounding the 

injury. Lymph fluid is also important for removing waste from cells and 

body tissues, an important function during the tissue regeneration 

process.

4. More oxygen - Injured tissue requires oxygen for it to repair itself. 

However, swelling can inhibit the flow of blood to an injury, slowing down 

the healing process. Active compression helps improve blood flow, 

thereby enhancing the delivery of oxygen to damaged tissue.

5. Faster tissue repair - The combination of reduced swelling and delivery 

of oxygen and nutrients to the injury site enables more rapid tissue repair 

and an overall faster healing process.

E’ evidente che la compressione ha 
diversi effetti:

> 35 mmHg → Riduzione di flusso (almeno 
quando questo è aumentato come in 
condizioni di esercizio intenso). Potrebbe 
essere utile nelle prime fasi di PRICE (24 –
48 ore dall’evento)

<= 30 mmHg → aumento del flusso 
tissutale. Potrebbe essere utile nelle fasi 
successive di recupero dall’infortunio e 
dalla sezione di esercizio.
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These findings do not support the enhancement 
of the muscle blood flow during recovery. Indeed 
PET representation unveils  a decreased blood 
flow in the muscle tissue in the compressed QF 
muscle during recovery from high intensity 
exercise

Applied pressure 37 mmHg
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L’elettrodo di prelievo concentrico include nel proprio ingombro I due 
elettrodi per la rilevazione dell’EMG in singolo differenziale. Ha la 
caratteristica di abbattere fortemente il cross-talk con I muscoli vicini
identificando meglio la ridposta elettrica del tessuto sottostante. Rende
meno dipendente l’EMG rilevato dalla direzione delle fibre muscolari
sottostanti.

Dimensioni dei dispositivi in commercio:
d1: 10 mm; d2: 10 mm: d3: 50 mm.



NIRS – Near InfraRed Spectroscopy: «NIRS is a nonvasive, opticaltechnique that uses
near infrared light to non-invasively estimate brain, blood and tissue oxygenation, 
making NIRS ideal for use in human studies. This technique is based on the fact that
hemoglobin(Hb) and myoglobin(Mb) can exist in two forms, oxygenated(oxy-[Hb] 
and oxy-[Mb])and deoxygenated (deoxy-[Hb] and deoxy-[Mb]), each with its own
absorption spectra» (Davis and Barstow, Res Physiol and Nuerobiol, 2013).

Parametri che vengono misurati e sono

di nostro interesse: Concentrazione di

EME legato a O2 e concentrazione di EME 

che ha perso O2, definiti come

O2-HB, H-Hb.
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According with Grassi et al. (JAP 2003) the D[deoxy(Hb + Mb)] (D H-HB) mirrors the 
mismatch between the requested O2 and the net O2 delivered in the muscular 
region of interest. 

As a consequence its value and its dynamics describe the degree of adaptation of 
the aerobic system in ATP production during a dynamic task.
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Grazie per l’attenzione
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