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Why there is a need to have a correct dosage?
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Suitable Energy Density:
Electrotherapy explained 2006

4 
j/cm2

1 
j/cm2

10 j/cm2    

16 j/cm2

48j/cm20.5 
j/cm2

CHRONIC PHASE  (or deeper target )tissuesINITIAL PHASE &/or  ACUTE PHASE
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CLINICAL EFFECTS
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Metabolic-functional and reparative effects

Promotion of 

angiogenesis

Restoration of 

damaged 

capillary net

Restoration of 

damaged 

nerve fibers 

and their 

functions

Improvement 

of neuronal 

function 

Regulation of 

muscle 

contraction 

and motility

Recovery of cell 

basal 

conditions that 

can be altered

Recovery of 

damaged muscle 

fibers

increase of 

MyoD and  

α-enolase

protein *

increase of 

PP1 protein *

Promotion of 

myogenesis 

Increase of

actin and 

tropomyosin *

Increase of 

ATP-binding 

proteins *

more ATP is 

available to carry 

out important 

biological 

processes

RESOLUTION OF INFLAMMATION AND ACTIVATION OF TISSUE REPAIR PROCESSES

Modulation of many processes 

at the cellular and tissue level

glycogen metabolism

muscle relaxation/contraction  

processes 

increase of 

Galectin-3 and 

HNRNP K protein 

*

* MONICI M, CIALDAI F, ROMANO G, CORSETTO PA, RIZZO AM, CASELLI A, RANALDI F. (2012) Effect of IR Laser on Myoblasts: Prospects of Application for Counteracting Microgravity-Induced Muscle Atrophy. Microgravity Science and Technology; 

25(1):35-42 ; *MONICI M, CIALDAI F, RANALDI F, PAOLI P, BOSCARO F, MONETI G. CASELLI A. (2013)  Effect of IR laser on myoblasts: a proteomic study, Molecular Biosystems. DOI: 10.1039/c2mb25398d
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▪ JOINT and MUSCLE  PAINS

▪ ARTHRITIS

▪ TENDONITIS

▪ BURSITIS

▪ MUSCULAR CONTRACTIONS

▪ NEURALGIA

▪ CONTUSIONS

▪ DISLOCATIONS

▪ TEARS, STRAINS

▪ EDEMAS and HEMATOMAS

▪ ULCERS, SORES, WOUNDS

Therapeutic Indications
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▪ Eye and periocular area

▪ areas of suspicious, potentially or known cancerous tissue 

▪ gestational Uterus

▪ areas of active hemorrhage 

▪ sympathetic ganglia and vague nerve 

▪ thyroid or carotid sinus region

▪ bone growth centers until bone growth is complete 

▪ thoracic area if the patient is using a pacemaker 

▪ skin infections

▪ areas injected with steroids in the past 2-3 weeks 

▪ tattoos, even those removed

▪ pay attention in people with diabetes and high phototype
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Limit of Traditional Laser Therapy

LLLT (Class 3B laser)

LLLT applies very low power. The biological processes generated by the laser-tissue interaction are prevalently 
photochemical and limited to a surface biostimulation.  

The application of LLLT involve:

▪ Long treatment time

▪ High number of sessions

▪ Therapeutic results only at the end of the treatment period

▪ In any case can be effective only for pathologies located at a limited depth
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Limit of Traditional Laser Therapy

High Power (Class IV laser)

High Power Laser if not controlled with a proper emission, can potentially induce thermal damage. 

For this reason most of the very high power laser in the market can’t actually work to the maximal 
power declared by the constructor.
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In the human body the light is absorbed by chromophores. The stimulation of chromophores on mitochondrial 
membranes stimulates the production of ATP which leads to a cascade of events:

1. Response of more growth factors inside the cells and tissues as a  result of increased ATP and protein synthesis.

2. Accelerated growth with cell division that leads to a more rapid repair of damaged tissues

(inflammation, tissue damage).

3. greater metabolic activity through an increase of the synthesis of enzymes, availability of oxygen and nutrients.

How does the high-power laser therapy work?
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Vasodilatation: 

is an increase in blood supply, increase in the local heat of the requests cellular metabolic and neuro-vegetative 
stimulation. 

Increased lymphatic drainage: 

Greater absorption of excess interstitial fluids with edema reduction.

Metabolic stimulation: 

• Acceleration of the process of transformation of ADP to ATP and electronic parts between the intra-and extra-
cellular environments:   

1. An increase in the concentration of nucleic acids and amino acids. 

2. Increase the threshold of pain and endorphins. 

3. Stimulation of polymorphonuclear leukocytes and macrophages. 

4. Reduced secretion of prostaglandins.

5. Prostacyclin increase. 

6. Increased production of collagen and thus acceleration of the repair of wounds .

7. Reduced formation of fibrous tissue and scar adherences.

Benefits
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CLINICAL EFFECTS OF LASER THERAPY
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Therapeutic Protocols
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• Pain Management | Global approach
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Evaluation & Treatment

How to treat in order to get a good result from the first session and to maintain the result over time

Optimal result

Correct  Analysis

21نوامبر 04



Dr. Soheil Sohani PhD PT IUMS
21

Assessment of patient 
Parameter settings, adapted to 

the patient
Therapeutic 

protocol

• Therapeutic protocol procedure
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• Patient assessment | What to check

1. Presence of hematoma or edema? 

2. Presence of contracture?

3. Movement disorders?

4. Presence of trigger points?

5. Dermatomeric pain?

6. Peripheral neuropathy?
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1) Presence

of Edema or 

Hematoma?

Mode:FW

Freq.: 2000Hz  

Int.: 100%

Dose 4 J/cm2

YES

Size

Swelling Type

Divide the tretment area 

into smaller areas

Hematoma
Lymphatic Edema 

Post-traumatic edema

1. Treatment of hematoma area 1. Treatment of edematous area

2. Centripetal scan over

lymphatic system

< 50 cm2 > 50 cm2

NO

Next step
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2) Presence of

Contractures?

Heat is useful for muscle 

contractures treatment

Mode:CPW  

Int.: 100%

Dose: 10 J/cm2

or 

Mode:FW

Freq.> 700Hz  

Int.: 100%

Dose :5 J/cm2

YES

NO

Next step
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3)Presence of

movement

disorders?

Static protocol: treat the muscles (see 

protocol contractures)

+

Dynamic protocol : same treatment 

during stretching exercises

YES

NO

YES

Next  step

Predominant

muscle pain?

Predominant

Joint pain?

Static/dynamic protocol: treat the 

muscles (see protocol contractures)

+

Treat the joint and Optical windows
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4) Presence of

Trigger Points?

Mode: FW

Freq : 10Hz

Int: 25%

0,5J/cm2

YES

NO

Next step

Trigger point
Type

Mode: FW

Freq : 10Hz

Int: 25%

1 J/cm2

SUPERFICIAL DEEP

Pain reduction
60-70%?

YES

End of trigger point treatment

REPEAT 

treatment
NO
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5) Presence of

dermatomeric

pain

distribution?

YES

NO

Mode: FW

Freq. : 10Hz

Int.: 25%

1 J/cm2

END OF TREATMENT

Presence of

nerve trunk

pain

distribution?

NO

Patient positioning 

in order to expose 

nerve root

Personalized treatment 

depending on the causes 

and the progresses

YES

VERY ACUTE 50Hz

ACUTE 200-400Hz

SUB-ACUTE 400-1000 Hz 

CHRONIC 1000-2000 Hz
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LUMIX® C.P.S.®

FIELDS OF APPLICATION

• Acute and chronic pain therapy
• Rehabilitation therapy
• Post-surgical therapy
• Physiotherapy
• Traumatology
• Orthopedics
• Sports Medicine

Dr. Soheil Sohani PhD PT IUMS
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UP TO 5 WAVELENGTHS:

650nm 

810mn

910nm

980nm

1064nm
Laser class: 4

Medical device class: IIb
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CW 

VISIBLE SOURCE
Wavelength: 650nm

Emission modality: CW and 
frequenced/interrupted 0.2Hz

Peak Power: 130 mW

CW 

SOURCE
Wavelengths: 810nm, 980nm and 1064nm

PW SOURCE
Wavelength: 910nm

Emission modality: pulsed and 
superpulsed up to 100.000Hz

Peak power: 45 W

Average power: 500 mW

Dr. Soheil Sohani PhD PT IUMS
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C.P.S®

MULTI-WAVELENGTH LASER SYSTEM
Wavelengths designed purposely to guarantee
the uniformity of the energy distribution from 

the superficial to the deeper tissue layers.

COMBINATION AND SYNCHRONIZATION
The synchronization and the combination of 

several types of continuous, pulsed and 
superpulsed laser sources allows to address
directly both the symptomatology and the 

causes.

SUPERIMPOSITION: SINGLE SPOT
Diodes optically superimposed and mixed with 

optical fibers to carry out the homogeneous
irradiation to one point.

910nm

650nm

810nm

980nm

1064nm

Dr. Soheil Sohani PhD PT IUMS
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LUMIX® C.P.S.

CODE MODEL

AVERAGE 

POWER 

OPTION

PEAK 

POWER

PW 

INFRARED

CW 

INFRARED

CW

VISIBLE

910nm 810nm 980nm 1064nm 650nm

LCPS5 LUMIX® C.P.S. 5W 45W 1W 2W 2W 130 mW
LCPS6 LUMIX® C.P.S. 6W 45W 1W 3W 2W 130 mW

LCPS701 LUMIX® C.P.S. 7W 45W 1W 3W 3W 130 mW
LCPS702 LUMIX® C.P.S. 7W 45W 1W 6W 130 mW
LCPS901 LUMIX® C.P.S. 9W 45W 1W 8W 130 mW
LCPS902 LUMIX® C.P.S. 9W 45W 1W 8W 130 mW
LCPS12 LUMIX® C.P.S. 12W 45W 1W 11W 130 mW

LCPS1501 LUMIX® C.P.S. 15W 45W 1W 6W 8W 130 mW
LCPS1502 LUMIX® C.P.S. 15W 45W 1W 6W 8W 130 mW

LCPS17 LUMIX® C.P.S. 17W 45W 1W 16W 130 mW
LCPS31 LUMIX® C.P.S. 31W 45W 1W 30W 130 mW

11 VERSIONS
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650nm
Water absorption: <1%
Hemoglobin absorption: ~90%
The emitted energy is almost totally absorbed by hemoglobin, so it is particularly recommended as coagulant and
antiedemigen.

ANTALGIC EFFECT: 
ANTIEDEMIGEN EFFECT:☺☺☺☺

ANTI-INFLAMMATORY EFFECT: 
COAGULANT EFFECT: ☺☺☺☺

At this wavelength the skin melanin optically absorbs the radiation.
A high dose of energy is transferred to the surface region encouraging also antiedemigen effects.
It is a great wavelength for tissue regeneration, wounds healing and fast cicatrization.
The 650nm wavelength corresponds to red color and appears to be great for hemoglobin photocoagulation.

WAVELENGTH

Dr. Soheil Sohani PhD PT IUMS
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WAVELENGTH
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810nm
Water absorption: ~3%

Hemoglobin absorption: <1%

It is the wavelength with the lowest level of water and hemoglobin absorption, therefore it allows to reach great penetrations but,

since it is the nearest to the point of maximum melanin absorption, it is particularly sensitive to color and skin tone.

ANTALGIC EFFECT: ☺

ANTIEDEMIGEN EFFECT: ☺ ☺ ☺ ☺

ANTI-INFLAMMATORY EFFECT: ☺ ☺ ☺ ☺

COAGULANT EFFECT: 

The 810nm wavelength allows a greater absorption of enzymes, promoting the stimulation of ATP cellular production.

The 810 nm wavelength allows a fast activation of the hemoglobin oxidation process: it promotes the regeneration by transferring

the correct quantity of energy to muscles and tendons.



WAVELENGTH
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910nm
Water absorption: ~8%

Hemoglobin absoption: ~8%

Together with 810nm, it is the wavelength with the highest level of penetration; furthermore the available great peak power

(pulsed and superpulsed sources) allows to treat directly the symptomatology.

ANTALGIC EFFECT: ☺ ☺ ☺

ANTIEDEMIGEN EFFECT: ☺ ☺☺ ☺

ANTI-INFLAMMATORY EFFECT: ☺ ☺ ☺ ☺ ☺

COAGULANT EFFECT: 

The tissue absorption of this radiation allows the interested cells to have more fuel oxygen. As for 810nm wavelength, the ATP

cellular production is stimulated and, therefore, the regenerative processes of the interested tissues are promoted, encouraging

the natural healing processes.



WAVELENGTH
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910nm
pulsed and superpulsed sources, with high peak power and short impulses (hundreds of nanoseconds), it is the wavelength

with the best efficiency in depth and with a reduced thermal effect. This allows also a great effect in the antalgic tretaments.

The possibility to have high peak powers allows to transfer the average power generated from the laser sources in depth into

the human tissues.

Based on the type of pathology being treated, on the modalities and doses, laser radiation at this wavelength acts by

increasing the pain threshold higher through direct action on algogenic nerve endings and by stimulating indirectly the

liberation of endorphins. Moreover, the induced hyperemia and the macrophage activation, reducing ischemia and the local

stasis of endogeneous algogenic matters, exlude the onset of other possible sources of pain and inflammation.

Finally, the recovery of the cellular membrane potential contributes to interrupt the viscious circle of contracture-

vasoconstriction-pain and to resolve the inflammation.

Experimental evidence has proven the regenerative biological stimulus with trophic-stimulating effects, determined by laser

radiation at 910nm.
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980nm
Water absorption: ~40%

Hemoglobin absorption:~10%

It is the wavelength with the highest level of water absorption so, at the same power, it is the wavelength characterised by a

superior thermal effect.

ANTALGIC EFFECT: ☺ ☺ ☺

ANTIEDEMIGEN EFFECT: ☺ ☺ ☺ ☺

ANTI-INFLAMMATORY EFFECT: ☺ ☺ ☺

COAGULANT EFFECT: 

The water of tissues is mostly absorbed by the wavelength of 980 nm, so a large part of energy is consequently converted to

heat. The temperature change at cellular level generated by this radiation, stimulates the local microcirculation by carrying

oxygen fuel to cells.

The application of laser radiation at the wavelength of 980nm interacts with the peripheral nervous system: it activates the

Gate-Control mechanism with a fast antalgic effect.



WAVELENGTH
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1064nm
Water absoption: ~30%

Hemoglobin absorption: ~10%

Together with 980nm, it is the wavelength which has a high water absorption so, at the same power, it is the wavelength

characterised by a superior thermal effect. However, it is the farest to the point of maximum melanin absorption, so it is less

sensitive to color and skin tone.

ANTALGIC EFFECT: ☺ ☺ ☺

ANTIEDEMIGEN EFFECT: ☺ ☺ ☺ ☺

ANTI-INFLAMMATORY EFFECT: ☺ ☺ ☺

COAGULANT EFFECT: 

The water of tissues is highy absorbed by this wavelength, so a good quantity of energy is consequently converted to heat.

The high directionality of this wavelength allows to reach the interested area with the correct quantity of energy.

In this way, it is possible to obtain a fast antalgic effect with a control of the inflammatory processes and with the deep activation

of the metabolic processes of the celluar activities.



650nm

810nm 980nm

1064nm

910nm
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