
 APPLICATIONS OF THE
SPEAR 14LASER IN PHYSIOTHERAPY



The Nd-Yag LASER SPEAR 14
The Nd Yag laser has become increasingly popular in the medical field in the nineties, offering 
several advantages with respect to previous sources. First, the Nd Yag laser provides a very high 
tissue penetration and its radiation, at a wavelength of 1064 nm, can be conveyed by optical fibers.

Radiation with wavelengths of 1064 nm is at the edge of the so-called therapeutic window and 
therefore has a low absorption coefficient by natural chromophores which allows safe effects in 
deep; depth of tissue penetration may be up to approximately 1-2 cm and is accompanied by the 
scattering phenomena in all directions.

Therefore in depth the light beam of this laser is never focused but takes the form of a "globe" that 
encourages its use in physical pathologies.

The output power is high; in the SPEAR model it reaches 14 W, ensuring the effectiveness of the 
therapeutic outcomes.

With reference to the emission mode of light radiation, we have currently two options for the laser 
SPEAR 14: continuous and pulsed  CDC (Constant  Duty Cycle), recommended  respectively for 
dynamic scanning and for static and localized applications, with analgesic purposes and treatment 
of the trigger point.



GENERAL PRINCIPLES OF TREATMENT

INDICATIONS AND CONTRAINDICATIONS

The laser therapy delivered by the SPEAR devices is advisable in the treatment of:

● painful conditions of different nature and affecting various areas (antalgic effect)

● phlogistic pathologies affecting the tendons and soft tissues

● insertional pathologies

● muscular-articular trauma (bruising, muscle strains, muscle tears)

● rheumatic and degenerative arthralgia

● edema

● skin ulcers, scarring and bedsores.

ABSOLUTE CONTRAINDICATIONS:

● neoplasia

● pregnancy (direct irradiation of the uterus)

● haemorrhaging – cardio-circulatory insufficiency

● epileptic patients.

RELATIVE CONTRAINDICATIONS:

1. ongoing septic processes

2. treatment of the sympathetic nervous system, of the vagus nerve or of the cardiac area

3. photosensitive areas.



PATIENT PREPARATION AND TREATMENT SET-UP

To ensure that the therapy is effective and safe, the following requirements should be met:

1. direction of  the laser  radiation should  always  be perpendicular  to the tissue it  is  being 
delivered to

2. total energy density should reach a value sufficient to ensure biological activation at the 
depth where it is desired (refer further on)

3. patient's sensitivity to heat in the area requiring treatment should be checked before the 
laser therapy session

4. skin  should  be well  cleaned  and dried,  and hair  removal  should  be  considered,  when 
necessary, in order to reduce beam reflection

5. ink markings (pens, felt-tip pens) on the area requiring treatment should be avoided.

CHOICE OF PARAMETERS AND MODE OF EMISSION

High energy laser therapy should always comply with the following rules:

● once the depth of the tissue to be treated (target) is known, the value of power density 
should be adequate (refer further on)

● patient's skin pigmentation should be analyzed in order to introduce corrective coefficients 
which take different levels of melanin concentration into account when deemed necessary

● choice of the mode of emission should be made in accordance with indications, depth of 
target tissue and biological effect to be initiated

● surface temperature should be monitored at all times to ensure there is no risk of burning, 
especially when the area to be treated presents thermal hypo- or dysesthesia (for example 
in diabetic patients) and when treating patients with a particularly high pain threshold.

To operate safely, it is always advisable to avoid reaching energy densities which would prove too 
high for the treatment point. It is therefore essential to know the values of:

● surface power density (W/cm²)

● exposure time (sec)

and to be thus able to establish the correct therapeutic dosage (in Joules) for each treatment.



SKIN PIGMENTATION: A PARAMETER TO BE CONSIDERED

Variations in each patient's individual skin pigmentation (areas with higher concentration of 
melanin, vitiligo) should be a cause for attention by the therapist.

In particular, exposure will need to be modified: increased for patients of lighter complexion and 
decreased for patients of darker complexion. The mode may be switched to pulsed CDC for 
patients of colour.

POWER DENSITY AND DEPTH OF ACTION
The following table summarizes the criteria for the selection of power density in relation to the 
depth of the target tissue on the basis of studies which have been carried out and taking into 
account beam surface, angle of incidence and wavelength.

Please note: This table is to be understood exclusively as offering general guidelines and should 
be personalized according to variables individual to each patient (morphotype, histology, thickness 
of the panniculus etc.).

TABLE 1 – Power and depth of action

Depth Emission mode Power Density Power (*)

From surface to about 2,0 cm Continuous 1,5 W/cm² 4 W

From surface to about 2,5 cm Continuous 2-2,5 W/cm² 6 W

From surface to about 3,0 cm Continuous 3-3,5 W/cm² 8 W

From surface to about 4,0 cm or more Pulsed CDC 5 W/cmq 14 W

 (*) with the optical unit in contact and using a standard spacer (spot size of about 2,5 cm²)

To further clarify this table, it may be stated that:

the value of 0,01 mW/cm² is commonly accepted as the minimum density effective for  the 
initiation of biological responses

the minimum time which needs to elapse in order to trigger a photobiomodulating effect in the 
presence of a photon beam is assessed as 0,1 seconds.



PROTOCOLS
For the use of laser, as with all instrumental physical therapy, some questions are posed when 
defining a therapeutic protocol.

One should always remember to “heal the ill, not the illness”: an expert therapist will always be 
aware of the need to PERSONALIZE THE TREATMENT.

A first question to be asked could be: “Is there a maximum limit of radiation energy which may be 
transferred to the tissues without running into adverse reactions linked to overdosage? - Is the 
success of the treatment dependent on the length of single exposures, on the surface power 
density, or is this irrelevant?”

Today, these questions may be answered as follows:

The choice of the value for energy density is made on the basis of the desired biological actions 
and subsequent therapeutic effects. Just like a medicine with its own specific dosage, laser 
therapy must have its own dosimetry. This implies using lower dosages in order to initiate photo 
biostimulating effects (stimulation) and higher dosages to obtain photobioinhibiting effects (pain).

When the therapist uses the “in contact” method, they must resolve the problem resulting from the 
choice of three variables:

1. power density, which is function of the depth of action

2. exposure time

3. mode of emission at source: CONTINUOUS or PULSED (CDC).

DOSIMETRY
In the course of each laser treatment, the tissue is irradiated with a certain quantity of energy 
density which matches the value given in the related therapeutic protocol.

The equation which puts power density emitted by the device and power density delivered to the 
tissue into relation is:

dE (J/cm²)=P (W/cm²) · T (sec)

When using the continuous mode of emission, calculating the administered dosage is simple: the 
set power is constant through time (peak power=average power), while in the pulsed (CDC) mode 
of emission average power is calculated in relation to the value of the duty cycle and impulse.

P (peak):

P average (W/cm²)=P peak (W/cm²) · dc (%)

When the laser is used in the pulsed (CDC) mode of emission, the device automatically calculates 
length of treatment and energy density.



“SCANNING” MODE
The previous points have shown that when delivering high energy laser therapy the following 
requirements should be met:

1. the power density of the laser radiation on the tissue should be put into relation to 
depth of target

2. the incident beam should always be perpendicular to the tissue

3. transfer of energy should be monitored constantly by the operator to ensure that the 
most appropriate values for the therapeutic goals are reached.

When the area to be treated is quite large, the option “circular or straight-line scanning” may be 
considered.

In this case, a further variable is introduced when defining the treatment technique.

This is SCANNING SPEED on the TISSUE, understood as the periodic alternating translation 
speed (STRAIGHT-LINE SCANNING) or rototranslation speed (CIRCULAR SCANNING) within 
which the area receiving laser radiation is delimited.

The scanning speed will have to ensure that energy is transferred evenly on the target area.



TREATMENTS
When using a high energy laser source, there is no precise dosimetry (E) for each pathology.

Therefore, the given dosimetries (minimum energy density as measured on the surface) will have 
to be read as guideline values which should be personalized. Furthermore, if for the “fixed point” 
mode of administration the power density used exceeds 2-2,5 W/cm², it is practically impossible to 
reach energy density values recommended for the therapy without interruption due to surface 
overheating.

Laser therapy treatment can have two purposes: biostimulating or antalgic.

Biostimulation refers to the selection of a set of parameters in order to obtain a therapeutic dosage 
and a correct application to accelerate or trigger the biological activation of healing reactions or to 
accelerate the metabolism in reparative processes.

In the course of antalgic treatment, in order to obtain stimulation of endorphin production or modify 
the sensitivity threshold of the superficial nociceptors, the tissue should be exposed to radiations 
with final energy density values in the order of 10-20 J/cm², while the average power density 
should never exceed 4 W/cm².

Energy transfer should take place without potentially dangerous changes in surface temperature.

Please note: Green is used to highlight the points to be treated for “antalgic” purposes 
(trigger points, nervous emergence, hyperalgesia points), while red is used to show the 
anatomical area which is related to the pathology and is therefore object of the treatment 
(fixed point or scanning).



MANUAL SETTING OF TREATMENT PARAMETERS

IMPINGEMENT SYNDROME – ACROMIAL END

TREATMENT

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 150 J/cmq

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: variable 30 cm²

TOTAL ENERGY: 4500 J

SUBSCAPULARIS INSERTIONAL TENDINOPATHY

        TREATMENT

        MODE OF ADMINISTRATION: dynamic scanning

        ENERGY DENSITY: 120 J/cm²

        POWER:  see table 1

        EMISSION:  continuous

       TREATMENT SURFACE:  20 cm²

        TOTAL ENERGY:  2400 J

TREATMENT OF THE TRIGGER POINTS

MODE OF ADMINISTRATION: static on the trigger point

ENERGY DENSITY: 50 J/cm²

POWER: 10 W

EMISSION: pulsed CDC – 5 Hz, 25% 



SUPRASPINATUS INSERTIONAL TENDINOPATHY

TREATMENT 

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 150 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: variable 20 cm²

TOTAL ENERGY: 3000 J

TREATMENT OF THE TRIGGER POINTS

MODE OF ADMINISTRATION: static on the trigger point

ENERGY DENSITY: 50 J/cm²

POWER: 10 W

EMISSION: pulsed CDC – 5 Hz, 25%

TENDINOPATHY OF THE LONG HEAD OF THE BICEPS BRACHII

TREATMENT 

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 120 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 20 cm²

TOTAL ENERGY: 2400 J



ADDUCTOR INSERTIONAL TENDINOPATHY

TREATMENT 

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 100 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 25 cm²

TOTAL ENERGY: 2500 J

TREATMENT OF THE TRIGGER POINTS

MODE OF ADMINISTRATION: static on the trigger point

ENERGY DENSITY: 50 J/cm²

POWER: 10 W

EMISSION: pulsed CDC – 5 Hz, 25%



EPICONDYLITIS

TREATMENT ON THE ENTHESIS

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 150 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 10 cm²

TOTAL ENERGY: 1500 J

TREATMENT (ANTIEDEMIGENIC)

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 90 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 15 cm²

TOTAL ENERGY: 1350 J

TREATMENT OF THE TRIGGER POINTS

MODE OF ADMINISTRATION: static on the trigger point

ENERGY DENSITY: 50 J/cm²

POWER: 10 W

EMISSION: pulsed CDC – 5 Hz, 25%



EPITHROCLEITIS

TREATMENT ON THE ENTHESIS

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 150 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 10 cm²

TOTAL ENERGY: 1500 J

TREATMENT (ANTIEDEMIGENIC)

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 90 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 15 cm²

TOTAL ENERGY: 1350 J

TREATMENT OF THE TRIGGER POINTS

MODE OF ADMINISTRATION: static on the trigger point

ENERGY DENSITY: 50 J/cm²

POWER: 10 W

EMISSION: pulsed CDC – 5 Hz, 25%



PATELLAR TENDINOPATHY

TREATMENT 

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 150 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 20 cm²

TOTAL ENERGY: 3000 J

PERTROCHANTERIC HIP BURSITIS (TROCHANTERIC BURSITIS)

TREATMENT 

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 100 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 40 cm²

TOTAL ENERGY: 4000 J

ACHILLES TENDINOPATHY

PHYSIOTHERAPEUTIC TREATMENT

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 150 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 20 cm²

TOTAL ENERGY: 3000 J



PLANTAR FASCIITIS

PHYSIOTHERAPEUTIC TREATMENT

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 100 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 30 cm²

TOTAL ENERGY: 3000 J

PES ANERINUS TENDINOPATHY 

PHYSIOTHERAPEUTIC TREATMENT

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 120 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 20 cm²

TOTAL ENERGY: 2400 J

MECHANICAL LOW BACK PAIN (LUMBAGO)

CONTRACTURES OF THE PARAVERTEBRAL MUSCLES

PHYSIOTHERAPEUTIC TREATMENT

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 120 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 30 cm²

TOTAL ENERGY: 3600 J



TREATMENT OF THE TRIGGER POINTS

MODE OF ADMINISTRATION: static on the trigger point

ENERGY DENSITY: 50 J/cm²

POWER: 10 W

EMISSION: pulsed CDC – 5 Hz, 25%

TREATMENT OF THE TRIGGER POINTS

MODE OF ADMINISTRATION: static on the trigger point

ENERGY DENSITY: 60 J/cm²

POWER: 12 W

EMISSION: pulsed CDC – 5 Hz, 25%



CARPAL TUNNEL SYNDROME

PHYSIOTHERAPEUTIC TREATMENT

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 90 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 15 cm²

TOTAL ENERGY: 1350 J

MORTON'S METATARSALGIA

PHYSIOTHERAPEUTIC TREATMENT

MODE OF ADMINISTRATION: dynamic scanning

ENERGY DENSITY: 100 J/cm²

POWER: see table 1

EMISSION: continuous

TREATMENT SURFACE: 10 cm²

TOTAL ENERGY: 1000 J



AUTOMATIC SETTING OF TREATMENT
The SPEAR laser also allows automatic selection of treatment parameters for the main 
pathologies.

The pre-stored treatments offer parameters and modes of emission which vary during specific 
stages of the session, thus adjusting optimally to the treatment session's purposes.

Each automatic protocol allows operation with the dynamic scanning mode, while reference 
surface area and total energy are specified for each pathology.

PATHOLOGY NO. of 
STAGES

TREATMENT SURFACE TOTAL ENERGY

Muscle tear 5 40 cm² 5250 J
Painful shoulder 5 35 cm² 4370 J

Epicondylitis 4 10 cm² 1400 J
Low back pain (Lumbago) 5 30 cm² 3600 J

Tendinitis 4 Variable Up to 3700 JArthritis 5 Variable 2650 JBursitis 4 10 cm² 3400 J
Knee sprain 4 Variable Up to 2500 JAnkle sprain 5 Variable 2850 JPubalgia 5 20 cm² 2600 J
Knee pain 4 Variable Up to 2650 JCervicalgy 3 Variable Up to 1000 JEpithrocleitis 4 10 cm² 1400 J



CRYOTHERAPY- SPEAR LASERTHERAPY 

ASSOCIATION

Overview
The superficial vasoconstriction induced by the use of systems for cryotherapy inhibits the 
flow of oxygenated hemoglobin, the chromophore for laser radiation, and therefore allows 
laser radiation to reach the deep tissue layers.

In this sense, the cooling of the tissues can be an effective way for the SPEAR radiation to 
penetrate; it slows down the cellular metabolism and reduces local blood flow, the risk of 
edema calcification and induces a reactive hyperemia in depth, promotes the laser beam 
penetration,  prevents  surface  overheating  during  the  administration  of  high  doses  of 
energy, has excellent analgesic power and allows by blocking the extravasation an early 
instrumental investigation of any possible trauma.

As is well known the most important biological effects of a therapeutic laser radiation that 
emits high-energy laser light within the therapeutic window, are mainly attributable to:

-Mitochondrial stimulation with increase of ATP concentration

-Hyperpolarization of the nerve fibers membranes 

-Activation of lymphatic peristalsis

-Inflammatory mediators

The mechanisms of interaction of laser radiation affecting perpendicularly on tissues are 
primarily due to scattering and absorption phenomena.

The  diffusion in  tissues occurs  unevenly because  the human  body  is made  up  of 
components that have different optical properties.

The concentration of laser energy does not occur inside the tissues thus the risk of deep 
burns is excluded.

The power density of the SPEAR beam allows to administer high doses of energy to the 
deeper tissue layers. Induced vasodilatation has important therapeutic effects at that level 
but at  the  same  time,  the  influx  of oxygenated  hemoglobin tends  to block  a  further 
penetration of the laser beam because this substance is an important chromophore for 
laser radiation at 1064 nm (NdYag) that is a characteristic of all SPEAR instruments.

In such circumstances the phenomenon of energy diffusion tends to decrease gradually.

The tissue cooling induced by cryotherapy,  limiting the flow of oxygenated hemoglobin, 
prevents the absorption of the laser beam by chromophores and allows the therapeutic 
radiation to reach great depths in highly vascularized tissues, such as muscle.

The controlled heat subtraction carried out with appropriate instruments makes possible, in 
a much more effective and efficient way compared to normal cool packs, the slow-down of 
cell metabolism and blood flow by increasing the viscosity, a remarkably interesting effect 



for  instance  in  the  presence of  muscle  injuries; avoids  extravasation and  consequent 
complications in terms of calcification of edema, facilitates the penetration of laser energy 
flow allowing longer periods of irradiation at higher doses of bio-stimulating energy.

Combined treatments - application with Twin-CryoT handpiece 

The  combination  of  SPEAR  laser  with  Twin-CryoT  must  be  based  on  the  following 
principles:
− the amount of total  energy to be administered with  SPEAR laser on the area under 
treatment should be divided into three phases alternating  two phases of cryotherapy as 
shown in the following scheme:

SPEAR – CRIO – SPEAR - CRIO – SPEAR

− The amount of energy delivered to the tissues during each single SPEAR phase must be 
a third of the total planned

− the cryotherapy application by means of the Twin-CryoT handpiece should be carried 
out  in the following way:

• Applying some gentle pressure and massage to the area affected

• Temperature set at + 4 ° C

• Duration: for at least three minutes.

Combined treatments - application with cold air
The combination of  laser SPEAR with cold air  tools must  be  based on  the  following 
principles:

− the amount of total  energy to be administered with  SPEAR laser on the area under 
treatment should be divided into three phases alternated by two phases of cryotherapy as 
shown in the following scheme:

SPEAR – CRIO – SPEAR - CRIO – SPEAR

− the amount of energy delivered to the tissues during each single SPEAR phase must be 
a third of the total planned

−Cryotherapy applied by means of a cold air nozzle must be carried out in the following 
way:

● nozzle distance about 10cm ; unrelieved movement of brushing 

● Air temperature -30° C

● Duration: 2 minutes
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