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INTRODUCTION

The application of low level laser therapy is possible only with the
use of modern laser therapeutic equipment, allowing the fullest and most
accurate implementation of the most effective techniques, which, in turn,
should not only be based on scientific data relating to the understanding of
the mechanisms of the biological and therapeutic effect of low-intensity
laser illumination (LILI) but also be tested in a clinical setting in the
process of conducting randomized placebo-controlled trials (RCTs) with
a high level of reliability.

The methodology for developing the clinical guidelines is based on
the principles of evidentiary health care, systematic and utmost objective
generalization of scientific evidence of the effectiveness of treatment
methods and the consensus of leading experts. Such techniques, taking
into account the most current (modern) and reliable data, can significantly
reduce the impact on decision-making by doctors of their intuition, quali-
fication level, as well as sources of information, the conclusions of which
are largely characterized by subjectivity and unreliability: the opinion of
colleagues, recommendations of popular manuals, certain articles, etc.

The relevance and applicability of the available evidence depends
on the methodological quality of the research and the characteristics of
patient groups, where the study was conducted. In modern clinical medi-
cine there is consensus on the hierarchy of levels of evidence that formed
the basis of recommendations. The lower the probability of occurrence
of a systematic error in the study, the more reliable the findings, and the
more weight the study has when considering the total spectral evidence
for effectiveness of a particular medical technology.

The book contains low level laser therapy techniques developed in
accordance to modern international standards; the experience of the de-
velopment of clinical guidelines of domestic and foreign colleagues is
taken into account.

The modern approach to the implementation of low level laser therapy
methods provides a comprehensive treatment of all categories of patients,
including the combination of different options of low level laser therapy
and other therapeutic methods (medication, physical therapy, TPT, etc.).



GENERAL ISSUES OF LOW LEVEL LASER THERAPY

Mechanisms of Therapeutic Effect
of Low Level Laser Therapy

The process of therapeutic effects of low level laser illumination (co-
herent, monochromatic and polarized light) can be conventionally divided
into three main stages:

1) primary effects (change of state of the electronic levels of the living
matter molecules, the stereo-chemical rearrangement of molecules,
the local thermodynamic shifts, the emergence of an increased
concentration of calcium ions in the cytosol);

2) secondary effects (propagation of waves of increased Ca*" con-
centration in the cell, between cells, stimulation or inhibition of
biological processes at the cellular level, changes in the functional
state of individual biological cell systems and the body as a whole);

3) residual after-effects (formation of tissue metabolism products,
response of the immune, endocrine and neurohumoral regulation
systems, etc.).

All this variety of the developing processes determine the widest range
of the body’s responses to laser illumination. Fig. 1 shows virtually the
entire sequence of events starting from the initial act of photon absorption
and finishing with effects at the level of the whole body. This explains nu-
merous, if not all known phenomena in this field of biology and medicine.

It was shown previously that at the initial starting point of LILI, the
biological effect is a local violation of thermodynamic equilibrium,
causing the release of calcium ions from an intracellular store and pro-
pagation of a wave with increased concentration of Ca?" in the cytosol
of the cell, triggering Ca?"-dependent processes (Moskvin S.V. System
analysis of efficiency of controlling biological systems by low-energy la-
ser illumination: Author’s abstract of PhD thesis in Biology. Tula, 2008.)
Then secondary effects develop, which are a complex of non-specific
adaptive and compensatory reactions that occur in the tissues, organs and
entire living body, among which the following: effects are distinguished
most often:

— activation of cell metabolism and increase in their functional

activity,

— stimulation of reparative processes,



— anti-inflammatory effect,

— activation of blood microcirculation,

— increase in tissue trophic support,

— analgesic and immunomodulatory effect,

— reflexogenic impact on the functional activity of various organs

and systems.

Numerous studies have shown that LILI acts as an activator of cellular
responses aimed at restoring and normalizing the bioenergetic status of
the body’s tissues and immune system. LILI increases the enzymatic and
catalase activity, permeability of cytoplasmic membranes, contributing
to the acceleration of metabolic and transport processes in tissues. Acce-
lerated oxygen exchange reduces hypoxia accompanying inflammatory
processes.

LILT activates the regenerative processes in pathological conditions
(trauma, surgical procedures, transplantation) due to changes in the cel-
lular composition in the area of the wound or ulcer by increasing the
number of neutrophils, as well as by accelerating the growth of capilla-
ries and accumulating collagen produced by them, which determines the
speed and quality of wound or ulcer surface epithelialization. In addition,
hormonal and neurotransmitter components of the adaptive mechanism

4 N 4 2 N
Absorption of photon energy (hv) Launch of Ca“*-dependent processes:

by intracellular components —increase of DNA and RNA synthesis
L y ) —increase of mitochondria redox potential,

‘l’ increase of ATP synthesis and accumulation
- NO release

— release of active oxygen forms

— changes of intracellular response to hormones action

Occurrence of a local

temperature gradient — activation of endo- and exocytosis
J — maintenance of Ca%* levels in the Golgi apparatus due
\lz to Ca®* ATPase action is crucial in regulation of secretion
N L and cell contacts and etc. )
2+
Ca*-release from v

intracellular stores - N
J Influence on physiological processes at organism's level
\l/ . Microcirculation

. Inflammation processes

Occurrence of self-oscillations - Neurohumoral regulation
- . Reparative processes

]
2
3

of Ca2*+-concentration g_ Immune system
6
7
8

and distribution of waves . Endocrine system
in cytosol and tissues . Spasmolytic action

) L . Anesthetization )

Fig. 1. The sequence of the developing biological effects of laser exposure



are activated. Increase in non-specific immunity of the body after LILI
exposure is confirmed by the rising titer of hepagglutinin, hemolysins,
lysozyme, activation of neutrophils and interferon, increased synthesis of
immunoglobulins, changed function and structure of plasma membranes
and the increase in the number of lymphocyte blast forms.

Laser illumination reduces the concentration of lipid peroxidation
products in the blood, enhancing the antioxidant system, increases the
level of catalase, activates the cellular elements of mononuclear pha-
gocytes (macrophages) that stimulate cell proliferation, and accelerates
restoration of morpho-functional state of the cell membranes.

In development of the body response, an important role is played
by the impact of LILI on the blood, exerting a beneficial complex (sys-
tematic) influence caused by common hemocirculation. Studies using
vital microscopy, computer capillaroscopy and photographic recording
showed an increase in the number of functioning capillaries, acceleration
of blood flow and normalization of microcirculation in general. Central
hemodynamics is changing as well; it is proved that LILI has venomotor
and artery dilation effects in case of initially decreased indicators.

Low level laser therapy, conducted before the start of surgery interven-
tion in order to prevent infiltration and suppuration, improves local blood
circulation, metabolism, oxygenation and maintenance of the trophic
support of tissues, which stabilizes the postoperative course, reducing
the probability of developing complications by several times.

LILI’s ability to increase the content of neurohormones in tissues,
to involve various specific proteins of cell membranes in the process
which activates enzymes such as adenocyclase, adenylate cyclase, de-
nyl cyclase, phosphodiesterase, and calcium ions, altering the intra- and
extracellular metabolism, to affect sensitive components of intercellular
spaces leads to the normalization of the local and general physiological
response, contributes to the preservation or restoration of homeostasis
and body adaptation to stress conditions.

Equipment for Low Level Laser Therapy

A variety of techniques and applications of low level laser therapy
devices requires maximum versatility of the equipment used to ensure
maximum efficiency of therapeutic effects, which, in turn, is ensured by
the following procedures:



— (separate) use of LILI having different wavelengths;

— operation in modulated and pulsed modes;

— external illumination modulation (BIO mode, modulation by

musical rhythm, etc.);

— illumination delivery with minimal losses through the light guides

(ILBI, abdominal procedures);

— optimal spatial distribution of the laser illumination (providing

optimum power density);

— reliable and continuous monitoring of the impact parameters.

The proposed modular design concept allows the successful solving
of all of these tasks, according to which the laser therapeutic equipment
is conventionally divided into four mating parts (Figure 2): 1 — the base
unit (usually 2- and 4-channel); 2 — laser heads for different low level
laser therapy techniques; 3 — optical and magnetic nozzles; 4 — Matrix-
Bio biocontrol unit.

The base unit is a basis of each set; it is the power supply and control
unit. Its main functions include setting emission modes with mandato-
ry control of the parameters: frequency, session time, beam output po-
wer, etc.
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Fig. 2. Modular design concept of low level laser therapy equipment
exemplified by series of Matrix and LASMIK devices



Control of the parameters not only insures against errors when se-
lecting the initial values, but also provides the possibility of varying the
exposure modes in a wide range, which, in turn, allows professionals to
provide optimal treatment options.

Laser heads of various types with the appropriate nozzles (magnetic
and optical) are connected to the base unit. In the advanced equipment,
a provision is made for the external modulation of beam output power
of heads, for example, by the patient’s biorhythms.

The laser therapeutic devices of Matrix and LASMIK series are ef-
fective, easy to operate, have a modern design, enabling them to be ap-
plied successfully in the best medical centers. In addition, based on these
devices, it is possible to create specialized highly efficient complexes,
which have already proved themselves to be the best. Find more detailed
information in a colour inset.

Peculiarities of Applying Various Low Level Laser
Therapy Techniques

Low level laser therapy (LLLT) is a physiotherapy method, using
electromagnetic illumination in the optical range — coherent light or low-
intensity laser illumination (LLLI), generated by special sources — lasers
are a healing factor. The main properties of laser light are their monochro-
maticity, coherence, polarization and directionality, due to which laser
therapy — being a kind of physiotherapeutic light exposure — has unique
healing properties and methodological features of practical application.

Monochromaticity (Greek monos — one, single, the only + chroma —
color, paint) means illumination in a very narrow range of wavelengths.
[lumination with a spectral width of less than 3nm may be known con-
ventionally as monochromatic. This property offers the opportunity of
selective action on the components of the structure of tissues and cells,
triggering an entire cascade of primary biochemical and biophysical pro-
cesses.

Coherence (Latin cohaerens — the state of being connected, related)
is a consistent progress of several oscillatory wave processes of the same
frequency and polarization in time and/or space.

Polarization is symmetry in the distribution of orientation of the elec-
tric and magnetic field vector relative to the direction of electromagne-
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tic wave propagation. If two mutually perpendicular components of the
electric field vector oscillate with a time-constant phase difference, such
a wave is known to be polarized.

Directionality is an important property of the laser illumination, enab-
ling, if necessary, to obtain a higher power of density (of incident energy)
in comparison with other light sources.

Average capacities of physiotherapeutic lasers often are within the
range of 1-100mW, pulse power varies from five to 100 W with a dura-
tion of light pulses being 100—130ns (~10-"s). The nature of the primary
photobiological reactions is determined by the energy of quanta of optical
radiation of less than 2eV for the red and near-infrared spectra; however,
it is sufficient to enhance the oscillatory processes of molecules, initiating
numerous secondary biophysical and biochemical processes. At present,
an increasing number of scientific publications are devoted to the study of
the effectiveness of LILI of the ultraviolet and green spectra with higher
energy of quanta.

There are multiple RCTs available of domestic and foreign resear-
chers, that are based on the data irrefutably proving the diverse medicinal
propemes of LILI defined by the following effects:

microcirculation activation [114; 271; 275; 260; 339];

— immunomodulatory and anti- 1nﬂammat0ry effect [103; 256; 269;
271; 335; 338; 355];

— analgesic effect [253; 255; 261; 267; 269; 275; 234; 296; 302; 321;
322;339; 343; 352];

— tissue proliferation and regeneration activation [77; 108; 106; 287,
306; 313; 332; 269];

— diversified action on the nervous tissue, including reflex action [3;
63; 67; 154; 188; 209; 225; 228; 258; 333; 334].

Low level laser therapy has found widespread application in clinical
practice; the method is widely used in almost all fields of modern me-
dicine. There is a large amount of factual material, confirming its high
efficacy in the treatment of patients with diseases of the musculo-skeletal,
cardiovascular, nervous systems and diseases of the ear, nose and throat,
as well as in the rehabilitation of patients after injuries and surgery. At the
same time there is a discrepancy in the recommended LILI parameters,
making it difficult for clinicians to select the most effective technique in
terms of evidentiary medicine. Only a comprehensive deep analysis of the
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RCTs carried out by domestic and foreign researchers with an objective
assessment of the results of the low level laser therapy course will help
improve the quality of medical services.

Contraindications (Laser therapy...: clinical recommendations.
Moscow, 2015). When ordering LLLT the following contraindications
should be taken into account: hemorrhagic syndrome, neoplastic syn-
drome, hyperthermal syndrome (fever, the patient’s body temperature
above 38 °C), systemic (cardiac, vascular, respiratory, renal and hepatic)
decompensation syndrome and multi-organ dysfunction syndrome (the
patient’s total heavy condition), cachectic syndrome (rapid cachexia),
epileptic syndrome, hysterical syndrome, convulsive disorder. Dramatic
worsening of synovitis with a high degree of inflammatory activity is a
contraindication for LLLT in patients with arthropathy.

A non-randomized clinical study on the use of LLLT was conducted
(LILI continuous mode, 635nm wavelength, 4mW power, one minute
exposure, no more than 10 minutes in total) in the combined treatment
of patients with hemophilia arthro-myologic lesions [118]. It was found
that LILI reduces arthralgia and helps prevent the development of tro-
phic disorders of the joints. Not a single case of adverse events has been
revealed. However, despite the encouraging results of this pilot study,
currently it is not recommended to apply LLLT to hemophilia patients
(Laser therapy...: clinical recommendations. Moscow, 2015).

Low Level Laser Therapy Protocols

Fulfilling all the requirements for the implementation of low level la-
ser therapy protocols is mandatory, since the need to set all the parameters
of methods listed below has been proven and clearly stated. Even one
wrong value will not allow patients to get predictable and adequate res-
ponses to laser light action and the desired therapeutic effect, respectively.

Setting energy parameters substantially depends on the laser opera-
ting mode and technique. The majority of Russian devices have a laser
hazard Class 1M or 2M according to IEC 60825-1: 2007, while foreign
lasers have mainly the laser hazard Class 3R, which greatly complicates
their application. Moreover, most cases require minimal energy of LILI
to successfully implement low level laser therapy techniques, and incre-
ased power and exposure (energy) can result in the inhibitory effect, i.e.
complications.
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All techniques of low level laser therapy must contain the following
information.

1. Laser light wavelength as measured in nanometres [nm] (The In-
ternational System of Units (SI), 8th edition. — Bureau International des
Poids et Mesures, 2006.). Most wide-spread LLLT spectral ranges are:

— 365—405nm — ultraviolet (UV) spectrum,

— 440—445nm — blue spectrum,

— 520-525nm — green spectrum,

— 635nm — red spectrum,

— 780-785nm — infrared (IR) spectrum,

— 890-904nm — infrared (IR) spectrum.

It is inadmissible to illuminate one and the same area simultaneously
with lasers of different wavelengths or incoherent light sources due to
an inhibiting interference.

2. Laser operational mode: continuous, modulated, pulsed.

3. Beam output power.

An average power of continuous lasers operating in continuous and
modulated modes is measured in milliwatts [mW], the impulse (peak)
power of pulsed lasers is measured in watts [W].

4. The modulation frequency or pulse for pulsed mode is the number
of vibrations (pulses) per unit time (second). It is measured in hertz [Hz,
1/s].

5. The most important parameter of pulsed lasers is the duration of
the light pulse; it is a constant (usually making 100—150ns). An average
power of pulsed lasers (P,,) is directly proportional to the pulsed power
(P,), pulse duration (t,) and frequency (F,): P,, =P, x 1, x Fi,,.

6. Illumination area is measured in square centimetres [cm?].

The required area is almost always provided by the procedure without
carrying out unnecessary measurements, for example, in the contact-mir-
ror method the area is assumed to be 1¢m?. In matrix emitters, the laser
diodes must be positioned so that the area of their impact would provide
the multiplicity in power density. For example, 8 (most often) pulsed laser
diodes having a power of 10W shall be disposed on the surface of 8cm?,
and in contact with the skin through a transparent tip PD will be 10W/
cm?, respectively. During laser acupuncture or intravenous laser blood
illumination (ILBI) the area is not specified, as the exposed zone is too
small, and the leading role is played by scattering and absorbing the laser
light energy in the volume of biological tissues.
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7. Power density is measured in watts (for pulsed lasers) or milliwatts
per square centimeter [W/cm? or mW/cm?].

8. The exposure (the exposure time) per one zone and total time for
the procedure are measured in seconds [s] or minutes [min].

9. Localization of action (technique), the exposed zones should be
specified.

10. The number of procedures per course and their frequency.

Calculations of energy, which is measured in Joules [J or W-s] or
energy density [J/cm? or W-s/cm?] shall not be carried out, because this
information is not necessary to provide effective low level laser therapy.

It is appropriate to include one of the methods of overall impact into
the protocol (laser acupuncture or ILBI), and methods for directly illu-
minating the affected area by zones (local, transcutaneous or abdominal
procedures, as well as the combined method — laser phoresis).

Local LILI is conducted directly on the affected area, located close to
the surface of the body, either in a contact way through the mirror nozzle
or distantly, in a stable manner, at a short distance from the surface (1—
2cm), if it is impossible provide a direct contact. Sometimes a combined
physiotherapy method — magnetic low level laser therapy (MLLLT) is
used, with laser beam acting through the opening of a permanent magnet
with an induction of 35-50mT [35; 51; 85].

The following procedures are used most often for local laser exposure:

— continuous LILI of the red spectrum (635nm), PD — 10-15mW/

cm?,

— pulsed LILI of the red spectrum (635nm), PD — 4-5W/cm?, pulse

duration of 100—-150ns, frequency of 80—10,000Hz,

— pulsed IR LILI (890-904nm), PD — 8—10W/cm?, pulse duration of

100-150ns, frequency of 80—10,000Hz.

The frequency for pulsed lasers varies depending on the desired ef-
fect: regeneration — 80—150Hz, anesthesia — 3,000-10,000Hz. One area
includes up to 2-3 local zones, the exposure for each zone being 2—5 mi-
nutes. It is strictly forbidden to illuminate one area for more than five
minutes.

Local action of LILI on the projection of the affected organ of body
differs from the surface illumination, as only pulsed infrared lasers are
used, and matrix lasers are desirable to ensure a therapeutic effect at a
depth of 15¢cm: wavelength 890-904nm, PD — 8—10W/cm?, pulse duration
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of 100—-150ns, frequency of 80-10,000Hz. By increasing frequency in
pulsed lasers, the average illumination power increases proportionally as
well, which allows to influence the deeper areas. It is strictly forbidden
to illuminate one area for more than five minutes.

Laser acupuncture (laserpuncture) is carried out by means of a special
acupuncture nozzle designed for concentrating the laser light energy into
a zone of 1-2 mm in diameter. The wavelength is 635nm (red spect-
rum), continuous or modulated modes are used, nozzle output power is
2-3mW, exposure per one corporal acupuncture point ranges from 20 to
40s, making it 5—10s per auricular point. It is unacceptable to exceed the
specified exposure time.

Laser blood illumination provides for two options of the procedure:
via an intravenous or via non-invasive (extravenous, external, percuta-
neous, transcutaneous) access. Accordingly, these are intravenous laser
blood illumination (ILBI) and non-invasive (extravenous, transcutaneous,
percutaneous) laser blood illumination (NLBI).

For ILBI, the LILI is always used in continuous mode, laser action is
carried out intravenously through special disposable sterile light guides
with a puncture needle [45]. To implement ILBI, differential techniques
are currently applied using laser light of a different spectra:

ILBI-635 (wavelength 635nm, red spectrum, power 1.5-2mW, expo-
sure of 10—20 minutes) has a universal effect, makes a positive impact on
both the immune system, and provides for the trophic support of tissues.

ILBI-525 (wavelength 525nm, green spectrum, power 1.5-2mW, ex-
posure of 7-8 minutes) is recommended to ensure maximum gain of
trophic support of tissues.

ILBI-405 or ILBI-405 (wavelength 365-405nm, power 1.5-2mW,
exposure of 3—5 minutes) or laser ultraviolet blood illumination
(LUVBI®) preferably should be used for the correction of immune
disorders of various etiologies.

Non-invasive laser blood illumination (NLBI) is carried out on large
blood vessels, adjacent to the center of the lesion focus. Pulsed lasers,
preferably of the red (635nm) and infrared (890-904nm) spectra and
the matrix emitters (8 laser diodes) or, as an option, a single laser with a
mirror nozzle is used mainly for NLBI [150]:

— pulsed LILI of the red spectrum (635nm), PD — 4-5W/cm?, pulse

duration of 100—150ns, frequency of 80Hz,
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— pulsed infrared LILI (890-904nm), PD — 8-10W/cm?, pulse

duration of 100-150ns, frequency of 80Hz.

Frequency is fixed. It is possible to illuminate symmetric zones, the
exposure for each zone being 2—5 minutes. It is strictly forbidden to
illuminate one area for more than five minutes.

Intracavitary procedure is intended to deliver laser light energy to
the affected area, located in a natural cavity (endonasal, endoauricular,
etc.), via a special light guide instrument (optical fiber). A feature of
this procedure is the need to introduce most of the energy in the fiber,
followed by its distribution inside along the given indicatrix, however,
since PD is not always determined in this case, the illumination power is
set at the nozzle inlet, i.e. is measured without the nozzle. The following
procedures are used most often for laser exposure:

— continuous LILI of red the spectrum (635nm), power — 10—15mW,

— pulsed LILI of red spectrum (635nm), power — 4-5W, pulse

duration of 100—-150ns, frequency of 80—150Hz,

— pulsed infrared LILI (890-904nm), power — 15-20W, pulse

duration of 100—150ns, frequency of 80—10,000Hz.

To deliver pulsed IR LILI (890-904nm), it is required to only use the
quartz-polymer fiber, as the polymer (PMMA) absorbs nearly all illumi-
nation with wavelengths longer than 830nm. It is strictly forbidden to
illuminate one area for more than five minutes.

The infra-articular technique includes fine needle puncture of the joint
through which the articular cavity is filled with oxygen. The joint punc-
ture is made in a separate access with a needle having wider clearance
(0.8 mm), through which a light guide is conducted, connected to the laser
head of the device designed for ILBI. Under the control of the luminous
spot flashing through the skin the light guide is applied to the affected
area of the joint (the upper turn-up, in the area of alar ligaments) and each
section of the joint is illuminated for 2—5 minutes. Over one procedure,
2-5 sections are affected. Continuous LILI is conducted with a wave-
length of 635nm (red spectrum) and 5—10mW illumination power at the
working end of the light guide. The procedure is repeated in 3—4 days.
The total number of procedures is 46 [21]. It is possible to use LILI
with other wavelengths. It is strictly forbidden to illuminate one area for
more than five minutes.

Laser phoresis is one of the most modern methods of physical and
pharmacological methods of combined percutaneous application of LILI

15



and medicinal preparations. As a result of LILI of the area which is pre-
viously applied with the biologically active substance in the form of gel
or an aqueous solution, its penetration through skin (pores, hair follic-
les) is activated. Such percutaneous injection-free method of substance
administration is possible only for low molecular weight (no more than
500 kDa) and hydrophilic compounds [149].

The technique parameters:

— continuous LILI of the red spectrum (635nm), PD — 10-15mW/

cm?,

— continuous infrared LILI (780-790nm), PD — 40-50mW/cm?,

— pulsed infrared LILI (890-904nm), PD — 8-10W/cm?, pulse

duration of 100—150ns, frequency of 80Hz.

For pulsed lasers, the frequency does not change. One area may have
up to 15-20 local areas, with exposure of 1-1.5 minutes for each zone,
but not more than 20 minutes in total.

The presented principles of the formation of low level laser thera-
py procedures may be adjusted in some cases, except for the exposure.
Varying the exposure time is not allowed, because it is determined by
physiological rthythms, synchronization with which necessarily underlies
any laser treatment techniques. In some cases, it is possible to adjust the
LILI energy parameters, for example, for pain relief or suppression of
excessive proliferation, it is required to set out extremely high frequen-
cies —up to 10,000Hz (recommendation refers exclusively to the pulsed
lasers with a pulse duration of 100-200ns and pulsed (peak) output power
of up to 300W).
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SPECIAL TECHNIQUES OF LOW LEVEL LASER
THERAPY

Low Level Laser Therapy for Musculoskeletal Disorders

In the analysis of scientific literature assessing the effectiveness of
LLLT in patients with musculoskeletal disorders, in terms of time, one
can trace a change of attitude to this method of treatment. Conclusions of
early reviews were controversial at times. The first meta-analyses indi-
cated an imperfection of the techniques, lack of “standards”, an optimal
variant of power and other parameters of laser illumination, which was
previously not allowed to be carried out by a comparative study [263;
292]. Until quite recently the quality meta-analyzes themselves, and the
difficulty of choosing literature for studies have been criticized: there was
a great difference in the parameters of the laser exposure techniques for
the treatment of patients with the musculoskeletal disorders, methods of
results evaluation and even in the terminology [315].

L. Brosseau and co-authors [272] in the survey of 2000 analyzed the
results of 13 randomized placebo-controlled trials (454 patients with os-
teoarthrosis (OA) or rheumatoid arthritis (RA)). The authors’ conclusions
showed higher efficiency of LILI in patients with RA: pain reduction by
70% compared with the placebo, reduction of morning stiffness and an
increase in mobility of joints. With regard to patients with osteoarthrosis,
the findings were mixed, and the authors of the meta-analysis suggested
a lack of refinement of radiotherapy techniques in these studies. Another
review included six RCTs which resulted in pain reduction and a signifi-
cant improvement in locomotor function in patients with various options
of OA after the course of LILI [316]. The studies of Russian scientists on
this issue also indicate the radiotherapy efficacy in patients with muscu-
loskeletal disorders of inflammatory and degenerative-dystrophic nature,
and in many RCTs, not only were the dynamics of clinical symptoma-
tology and various subjective scales have been used as the performance
criteria, but also modern diagnostic methods for evaluation of microcir-
culation, the immune system and the inflammation process have been
applied [7; 29; 45; 50; 84; 103; 114; 144]. At the same time in the course
of many RCTs improved radiotherapy techniques were perfected.

There are suggestions that under the influence of LILI, the favorable
changes in clinical symptomatology of articular syndrome in patients with
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RA and OA are the result of its immune-corrective effect. The clinical
response in these patients is based on the high sensitivity of thymus-
dependent lymphocytes to the laser light exposure [52; 103]. A positive
impact of LILI on the level of glycosaminoglycans in patients with OA
was also shown [215].

Currently, a large number of RCTs of high and average quality have
already been carried out, confirming a higher efficiency of low level laser
therapy compared to the “placebo” group of patients with OA of various
localization and process stage. It should be noted that in the majority
of studies that LLLT is conducted alongside a complex base treatment,
including medication formulations according to treatment standards, and
much more seldom therapeutic physical training, massages and other
methods of physical therapy. Inclusion of LLLT in a comprehensive
treatment program can significantly (by 3—4 times in 80% of patients)
reduce the doses of administered intra-steroidal anti-inflammatory drugs
(NSAIDs), glucocorticoids and hyaluronic acid products, which allows
for much more long-term remission [61; 70; 168]. Several LLLT tech-
niques with a high level of credibility of the evidence in the treatment
of patients with OA are presented in the clinical guidelines for physical
therapy of OA patients [316].

Also, according to the results of many RCTs, it is recommended to use
different LLLT techniques in one procedure. For example, it is suggested
to effectively combine local pulsed infrared LILI with laser acupuncture
[7], ILBI-405 (wavelength 405nm, 1.5mW power, the exposure of five
minutes) [29] and NLBI (wavelength 890-904nm, pulsed IR LILI, matrix
head, power up to 80W, frequency 80Hz, two-minute exposure in the
projection of large blood vessels) [215], as well as to combine it with a
PMF induction 35mT [85; 193]. There is quite a controversial opinion
that physical therapy and massage should be done only in the intervals
between the LLLT courses as joint use leads to increased pain, build-
up of tissue swelling and a significant reduction in the effectiveness of
treatment [130].

Comparative evaluation showed that in patients of mid and old age
with OA in the I-1II stage, the combined action of pulsed infrared LILI
(wavelength 890-904nm) with the PMF induction of 35mT is more
efficient, compared with the basic modern methods of physiotherapy
(ultrasound, DMW, inductothermy, sinusoidal modulated currents, low-
frequency alternating magnetic field). Only MLLLT has a positive after-
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effect (progressive reduction of residual pains in the joint after the end
of treatment), as well as a longer period of the disease remission and a
smaller list of contraindications for patients of this age group [85].

A number of RCTs were carried out with comparative studies of the
effectiveness of continuous and pulsed modes of LILI in patients with
OA. Discrepant data was obtained: a small therapeutic effect of conti-
nuous IR laser light [298; 345], or lack of it [344] was shown. In fact,
this effect is comparable to high-power incoherent light [257], although
it is believed that the increase in the power and energy of the laser light
increases the technique efficiency [310]. Since no convincing evidence
of the effectiveness of continuous operation of LILI was found, such a
mode cannot be considered as a perspective one for practical application.

Using pulsed LILI mode for the treatment of patients with OA is re-
commended by the World Association of Laser therapy (WALT) [349],
because there is quite a lot of publications (RCTs and meta-analyzes),
proving the advantages of pulsed infrared lasers [254; 267; 271; 272;
273; 274; 291; 302; 319; 338]. However, long-term preservation of the
therapeutic effect is only possible while ensuring the optimal parameters
of the LLLT techniques [268].

A prospective, double-blind, randomized and controlled trial was con-
ducted in patients with gonarthrosis (GAr). The effectiveness of a pulsed
infrared laser light illumination (wavelength 904nm, pulse duration of
200ns, a frequency of 2500Hz, pulse power of 20W, the average power
of 10mW, the light spot area of 1cm?) was evaluated; exposures of three
and five minutes in one zone for all otherwise identical parameters were
compared. All patients received a total of 10 procedures on the TPT
background during the entire study (14 weeks). Statistically significant
improvements were noted in respect to all controlled parameters, such as
pain, functional state of joints and quality of life, and the positive result
was independent of the exposure in this range [296]. Rapid pain relief
was shown in the other RCTs with similar parameters of the technique
[291]. According to the results of one RCT, it was recommended to carry
out LILI exposure on the knee area simultaneously by two laser heads
from both sides [322].

The proof of the effectiveness of ILBI-635 (wavelength 635nm, po-
wer of 2-2.5mW, exposure of 15-20 minutes, 10 daily procedures per
course) in patients with OA, in conjunction with NSAID administration
is rather convincing. After managing reactive synovitis, the hemostasis
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system is normalized, pain is significantly reduced — by 1.64 points, mo-
vements in the joints became much easier, painless, crepitus is reduced
by 1.12 points, joint swelling decreases by 0.77 points, resulting in an
increased range of motion in the joint. ILBI-635 stimulates the kallikrein
generation system, which is accompanied by the kallikrein-dependent
activation of fibrinolysis, normalization of activity of free plasmin, anti-
thrombin III and fibrin stabilizing factor, euglobulin lysis time, there is
a significant decrease in erythrocyte sedimentation rate (p < 0.05), and
v-globulin fraction to normal values (p < 0.05), sialic acids (p < 0.05),
seromucoid (p < 0.05), fibrinogen (p < 0.001), glucose (p < 0.001) and
uric acid (p < 0.001) [30; 66]. The results of another RCT indicate that
the efficacy of ILBI-635 (wavelength 635nm, 6—-1mW power, exposure
for 20 minutes, five times a week) is comparable to the outer laser impact
on joints by pulsed IR LILI and significantly higher than in the “placebo”
group [38]. Other researchers draw a similar conclusion that it is more
efficient to combine the pulsed IR laser LILI locally with laser blood
illumination, but in the ILBI-405 option (wavelength 405nm, 1.5mW
power, the exposure of five minutes) [29].

During polyosteoarthrosis it is also promising to combine ILBI-635
and percutaneous local laser exposure [52].

A number of trials were conducted to study the effectiveness of laser
acupuncture in the treatment of patients with OA. Considering the pecu-
liarities of the progress of the disease, sex, age of patients and hormonal
condition, it is recommended to carry out laserpuncture by an individu-
al scheme [7; 186], and also combine it with applications of dimethyl
sulfoxide [240]. Numerous foreign RCTs also show the high efficiency of
laserpuncture in the treatment of patients with GAr [253; 264; 354; 356].

In the RCTs of average quality the results of complex treatment were
assessed with the inclusion of LILI in patients with OA of the shoulder
joint showing an improvement of the overall therapeutic effectiveness
in the intervention group [157]. In a small number of RCTs the results
of applying LILI in arthrosis of small joints were analyzed. Thus, it is
shown that LILI with a wavelength of 635nm and a minimum power
(0.9-5mW) is ineffective in the treatment of patients with thumb arthritis
[261], i.e. it is necessary to use continuous laser light of higher power or
other LLLT techniques.

In the comparative aspect, promising results have been obtained when
illuminating the area of joints with red LILI (wavelength 635nm, power
density of 0.15-0.2mW/cm?) and blue LILI (wavelength 488nm, power
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density of 10—-12mW/cm?), the exposure time per one joint being five
minutes and treatment course including at least 15 procedures. Positi-
ve results of treatment, manifested in analgesic and anti-inflammatory
effects, were obtained in 82.1% of patients treated with the red spect-
rum LILI and in 85.7% of patients treated with the blue spectrum LILI
(206 patients participated in the RCT) [66]. The technique developed by
researchers has a low level of credibility (there is no “placebo” group).

Several high quality RCTs demonstrate high-performance of intra-
articular laser exposure to red LILI (wavelength 635nm, light guide out-
put power of 1.5-2mW, exposure of five minutes) in patients with GAr
in conjunction with administration of cartilage protectors [218] or drugs
of the glucocorticoid series [102]. It is shown that anti-inflammatory
and analgesic effects are enhanced with a simultaneous reduction of the
medicamental loading.

The therapeutic efficacy of percutaneous local exposure to LILI and
ILBI-635 depends on the stage and severity of reactive synovitis. At the
I and II stage of OA with subclinical and low-grade synovitis LLLT may
be used alone. In other cases of OA with a reactive synovitis LLLT should
be combined with NSAIDs. It is inappropriate to conduct low level laser
therapy in patients with severe synovitis, particularly at the III stage of
GAr, as well as in case of OA with a sharp violation of statics [197]. In
this connection, it is advisable to recommend patients not to discontinue
the use of canes, as the latter provide physiological unloading of the knee
joints when walking [193].

The isolated use of low level laser therapy is indicated for patients
younger than 65 years with moderate pain syndrome and 1-2 radiogra-
phic stages of OA. In patients older than 65 years, with severe pain
syndrome and roentgen joint space narrowing < 2 mm it is expedient to
combine physiotherapy treatments with intra-articular administration of
drugs (selection of treatment options depends, among other things, on
the presence of comorbidities) [111].

Some foreign researchers attribute the effectiveness of low level laser
therapy in treating patients with GAr to the level of credibility of evidence
B (based on the analysis of the literature from 2000 to 2007), noting that
it is effective to combine it with other kinds of physiotherapy treatment
[304]. Other authors mark the advantages of laser intervention as compa-
red to ultrasound therapy [331]. There is an opinion about the insufficient
effectiveness of LLLT in the case of OA [330], due to an incorrectly
chosen technique that did not give the desired result of treatment.
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The analysis of the results of numerous RCTs leads to the conclusion
about the validity and a high-level of evidence credibility for the effec-
tiveness of some LLLT techniques in patients with OA (Tables 1-4).

Table 1

Technique 1. Osteoarthrosis. Locally, percutaneously by pulsed IR LILI.
Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm 890-904 (IR) _
(spectrum)
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 60-80 Matrix emitter
Power density, W/cm? 6-8 Area on the surface of 10cm?
80-150 Incre_ase of micr_ocirculation, regene-
Frequency, Hz rative and antiedematous effects
3000-10,000 Analgesic effect
Exposure per one zone, minutes 2-5 -
Number of the exposed zones 1-2 -
Localization On the joint -
Technique Contact Through a _transparer_ﬂ_nozzle in the
projection of the joint space
Number of the exposed zones 10-15 Daily

Table 2

Technique 2. Osteoarthrosis. ILBI-635 + LUVBI®.
Class of recommendation |

zones

Parameter Value Notes

Laser light wavelength, 365-405 (UV) LUVBI®
nm (spectrum) 635 (red) ILBI-635
Laser operational mode Continuous -
Power, mW 1.5-2 At the output of a disposable light guide
Exposure, minutes 85 LUVBI®

10-20 ILBI-635
Localization Median gubital vgin _

(v. mediana cubiti)

Technique Intravenously Through a disposable sterile light guide
Number of the exposed 1012 Daily, alternating ILBI-635 and LUVBI®

every other day
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Table 3

Technique 3. Osteoarthrosis. Laser acupuncture.

Class of recommendation - lla

Parameter Value Notes
Laser light wavelength, nm 635 (red) _
(spectrum)
Laser operational mode Continuous -
Power, mW o3 At the output of an acupuncture
nozzle
Exposure per 1 acupuncture point, s 20-40 -
Number of the exposed zones Upto5 -
Localization AcuEgir:](;ture The recipe is chosen individually
Technique Contact Through an acupuncture nozzle
Number of the exposed zones 10-12 Daily

Table 4

Technique 4. Osteoarthrosis. Locally, percutaneously or intra-articularly
by continuous LILI. Class of recommendation — lla

Parameter

Value

Notes

Laser light wavelength,
nm (spectrum)

440-445 (blue) or
520-525 (green)

Consequentially

635
Laser operational mode Continuous -
Power, mW 15-25 -
Laser diode in direct contact with the
Power density, mW/cm? 130-150 skin or at the output of a light guide
inside the joint
Exposure per one zone First LILI with a wavelength of 440—
Xp p ’ 0.5-1.5 445nm (blue spectrum), then 635nm
minutes
(red spectrum) on the same zones
Exposure per one zone, An intra-articular technique during
) 5 . -
minutes affection of the knee joints
Number of the exposed o_12 Total exposure time should not exceed

zones

30 minutes

On the area of the

Localization most affected joints B

Technique Contact Laser diode in d|re§:t contact with the
skin

Number of the exposed 10-12 _

zones
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A large number of RCTs confirm the high efficiency of low level laser
therapy in patients with a variety of options for RA. The features of the
method of application are revealed according to the stage of the disease
and the presence of comorbidities. Thus, it was found that the external
illumination methods and ILBI-635 are effective only at the I and II
degree of the inflammatory process activity [59; 197; 202; 226; 240].

Systematic review (in 2000-2007) showed that low level laser therapy
of RA patients, especially when combined with administration of gamma-
linolenic acid, is the most effective compared to other physiotherapy
treatments [283]. It is more preferable to combine different methods of
low level laser therapy with other physical therapy techniques [263].

The studies of the mechanisms of anti-inflammatory action LILI
showed a reduction of CXCR4-receptor expression [355], modulation
of inflammatory mediators (IL-1pB, IL-6) and inflammatory cells (mac-
rophages and neutrophils) [256] with the experimental RA in rats, which
may be represented as factors of a LILI-induced reduction of inflamma-
tion. It is shown that the light of the pulsed Nd:YAG-laser (wavelength
1064nm) in the optimal mode enhances the synthesis of hyaluronic acid
and protein in the synovial tissue culture explants [299].

The analysis of the RCT results (166 patients with RA) allows to draw
a conclusion that the application of this LLLT technique leads to a subs-
tantial positive dynamic of majority of clinical symptoms, reflecting on
the severity of joint damage and the functional status of patients. In RA
patients, alongside each LLLT course, a statistically significant increase
in hand grip strength (p < 0.01) was recorded; the circumference of the
proximal interphalangeal joints (p < 0.01), modified Ritchie index (p <
0.01), the number of painful joints during palpation (p < 0.01), duration of
morning stiffness (p <0.01), pain at rest and during movement (according
to Visual Analogue Scale) (p <0.01) were reduced; the parameters of the
functional tests (HAQ disability index and functional lateralization index)
were improved (p < 0.01), in addition, lower levels of ESR (p <0.01) and
CRP (p <0.01) and an increased level of the initially low (<110 g/I) he-
moglobin (p <0,01) were observed. Low level laser therapy significantly
reduces the activity index, which was observed in 111 (85.4%) patients of
the main group and only in 5 (17.2%) patients of the control group (p <
0.001). The thermography results indicate an anti-inflammatory effect of
LLLT, according to which, after the treatment heat illumination over each
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joint was significantly reduced in patients with RA. A significant decrease
in the concentration of TFNOa-55R, rIL-2R and neopterin is marked in
RA patients alongside LLLT, which is associated with the positive dy-
namics of the articular syndrome. Alongside LLLT, a normalization of
initially low levels of a key antioxidant SOD enzyme in neutrophils (p <
0.05) and transferrin-bound iron in plasma (p < 0.01) is observed, which
reflects the rebalancing of prooxidant-antioxidant system [84].

Favorable changes in clinical symptomatology of articular syndrome
in patients with RA under the LILI action are the result of its immune-
corrective effect. The high sensitivity of thymus-dependent lymphocytes
to the laser light exposure is established and the application of low level
laser therapy allows to significantly (3-fold in 80% of patients) reduce
the dose of NSAIDs and glucocorticoids, while achieving a more prolon-
ged remission [70; 168; 170]. After local exposure to the infrared LILI,
the mechanical resistance of red blood cells increases in patients with
RA [137], the state of the endocrine glands (thyroid, adrenal cortex and
gonads) and the immune system is normalized [189], FNOa and IL-1B
concentrations are reduced [24].

A fair amount of foreign studies (RCTs and meta-analyzes) have been
published, proving the advantages of pulsed infrared lasers in the treat-
ment of patients with RA [273; 294]. Continuous LILI is of limited use,
because it is less effective and some studies even show a complete lack
of positive clinical result [270; 300; 318].

Following the results of average quality RCTs, it was found that after
an ILBI-635 course (wavelength 635nm, power of 1-2mW, exposure
20 minutes, the course consisting of 1-5 treatments per week) in patients
with RA, the therapeutic effect of cytostatic agents is enhanced and their
side effects are cancelled with long-term appointments, an improvement
of immunological parameters and anti-inflammatory effect are observed
[6], there is a positive effect on the coagulation and fibrinolytic activity of
platelets [182], AOS is activated [59]. A pronounced immunomodulatory
effect of ILBI-635 manifests in the fact that in patients with initially low
levels of CIC laser procedure results in an increase in lymphocyte activity
in the rosette formation test, whereas with a high content of the CIC and
the initially high rosette formation ability of lymphocytes the latter is
inhibited. With an initially high level of CIC and reduction of the absolute
count of T-lymphocytes, ILBI promotes further reduction in the level of
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E-rosette-forming lymphocytes and their functional activity [52]. It is
recommended to use ILBI-635 with such parameters mainly in patients
with RA characterized by minimal activity and seronegative form [197].

A RCT has shown that ILBI-635 by this method has lower efficacy
in patients with RA, then when compared to the external illumination
on the area of the joints with pulsed IR LILI (wavelength 890nm), and
it is significantly higher than in the “placebo” group [50]. It follows
from other RCTs, that ILBI-635 is more effective than local action of
continuous the red spectrum LILI (wavelength 635nm, power density of
80—-100mW/cm?), and maximum therapeutic result was observed when
combining two ways of illumination [99; 202].

In total, 132 persons took part in a high quality RCT. It was shown
that 10 daily procedures of ILBI-635 (wavelength 635nm, output power
of 1.5-2.0mW of disposable light guide, exposure of 15 minutes) and
LUVBI® (wavelength 365nm, 1.0mW power, exposure 5 minutes) with
alternation in a day in the complex treatment of patients with RA pro-
motes accurate normalization of pro-inflammatory and anti-inflammatory
cytokine count. The level of leptin, an anti-inflammatory cytokine, re-
duces; the content of glycosaminoglycans normalizes, which generally
leads to a greater reduction in the disease activity, defined with the help
of DAS28 index, and also helps to improve the quality of life of patients
according to the specialized questionnaire HAQ [31].

Recent findings strongly suggest that the combination of ILBI-635
(wavelength 635nm, power of 1-2mW, exposure of 15-20 minutes) and
LUVBI® (wavelength 405nm, power 1-2mW, exposure, five minutes) on
alternate days (a total of 10 procedures per course) contributes best to the
normalization of hemostasis parameters (activated partial thromboplastin
time, prothrombin time, thrombin time, protein C, antithrombin 11, von
Willebrand factor), which is accompanied by a significant normalization
of platelet aggregation, regardless of the source of initial disorders. The
combined option of ILBI-635 + LUVBI® makes a normalizing impact
on the intercellular relationships and the microcirculation system [110].

Non-invasive laser blood illumination, being no less effective than
ILBI-635, is much more convenient and easier to implement [210]. RCT
showed that NLBI efficiency (635nm, continuous mode, power 25mW,
on the projection of the radial artery) was higher in RA patients than
that of ILBI-635 under the standard technique. Immunological changes
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after NLBI are determined by the immuno-stimulatory and immuno-
corrective action, increasing the number of theophylline-sensitive cells,
B lymphocytes, normalizing the functional activity of T-cells, increasing
the level of neutrophilous EAC-rosette-forming cells and functional and
metabolic activity of neutrophils, assessed by NBT-test. The effect was
more pronounced in patients with initially normal or reduced quantitati-
ve immunological parameters (theophylline-sensitive, T-early, T and B
lymphocytes, neutrophilous EAC-RFCs) and was absent when they were
high, which should be considered when prescribing LLLT. An immuno-
corrective effect on the immunological changes characteristic of RA,
relatively long preservation of clinical remission, the possibility to redu-
ce maintenance doses of glucocorticoids and NSAIDs allow attributing
NLBI to the means of non-pharmacological basic RA therapy [197].

It was established that NLBI in terms of the mechanism of action has
similarities with ILBI-635, which is reflected in the immunomodulatory
effect on the background of activated antioxidant and neuroendocrine sys-
tems and is clinically manifested in reducing the severity of patients and
decreasing the overall inflammatory activity of the rheumatoid process.
NLBI acts as a synergist of symptomatic drug therapy (NSAIDs) and
potentiates the action of basic therapy with alkylating and antimetabolite
cytostatics levelling their side effects. NLBI is not combined with admi-
nistration of glucocorticosteroid tablet forms of drugs due to cessation
of their non-specific immuno-suppressive influence, which worsens the
progress of the pathological process and clinical state of patients with
RA. This method can be combined with pulsed infrared LILI action on
the affected joints with proliferative changes [207].

The inclusion of LLLT conducted by the continuous red spectrum
LILI (wavelength 635nm, power of 20-25mW, power density of 100—
150mW/cm?, topically on the joints) in complex treatment of patients
with RA exerts a positive impact on the immune responsiveness para-
meters: peripheral blood lymphocyte count, EAC-RFC, T-suppressors,
levels of serum IgA, IgG, IgM and CIC, [18; 158] hemodynamic para-
meters are improved as a whole [208], anti-inflammatory and analgesic
effect is made [186]. In this case ILBI-635 (wavelength 635nm, power
of 1-2mW, exposure 20 minutes, the course consisting of 1-5 treatments
per week) is more efficient than topical exposure by the continuous red
spectrum LILI [202].
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The combined procedure using the blue (440—445nm) and red
(635nm) laser light is efficient in the case of moderate and high activity
of hyper-immune chronic RA [212]. If knee joints are affected by the
inflammation of the II and III stage with periarticular tissue swelling and
exudate accumulation in the joint cavity, it is required, in addition to the
external laser illumination, to perform intra-articular laser exposure to the
blue and red LILI via the light guide introduced using a biopsy needle,
combining low level laser therapy diagnostic biopsy of the synovial fluid.
30 minutes before the combined laser exposure, 0.25 g of oxytetracycline
diluted in 2 ml of a 2% novocaine solution is introduced in the cavity of
the knee joint [21; 226].

RCT of average quality was carried out to justify the application of
laser acupuncture in the treatment of patients with RA [240]. LLLT is per-
formed topically and at the acupuncture points by an individual scheme.

The analysis of RCTs allows recommending several LLLT techniques
with different levels of credibility to be prescribed to the patients with
RA (Tables 5-9).

Table 5
Technique 1. Rheumatoid arthritis. Locally,
percutaneously by pulsed IR LILI. Class of recommendation — |
Parameter Value Notes
Laser light wavelength, nm 890-904 (IR) _
(spectrum)
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 60-80 Matrix emitter
Power density, W/cm? 6-8 Area on the surface of 10cm?
Increase of microcirculation,
E H 80-150 regenerative and antiedematous
requency, Hz effects
1000-1500 Analgesic effect
Exposure per one zone, minutes 1-5 -
Number of the exposed zones 1-2 -
Localization On the joint -
Technique Contact Through a _transparent_nozzle in the
projection of the joint space

Number of the exposed zones 10-12 Daily, 3 courses a year

in 1-3 months

28



Table 6

Technique 2. Rheumatoid arthritis. ILBI-635 + LUVBI®.
Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm 365-405 (UV) LUVBI®
(spectrum) 635 (red) ILBI-635
Laser operational mode Continuous -
Power, mW 15-2 At the out”%uhttguailddelsposable
Exposure, minutes 35 LUVBI®
10-20 ILBI-635

Median cubital

Localization vein (v. mediana —
cubiti)
Technique Intravenously Through a d|spo_sable sterile
light guide
Number of the exposed 10-12 Daily, alternating ILBI-635

zones

and LUVBI® every other day

Table 7

Technique 3. Rheumatoid arthritis. NLBI.

Class of recommendation — |

Parameter Value Notes

I(:::étllgrqg wavelength, nm 635 (red) _

Laser operational mode Pulsed -

Duration of the light pulse, ns 100-150 -
lllumination power, W 30-40 Matrix emitter
Power density, W/cm? 3-4 Area on the surface

of 10cm?

Frequency, Hz 80 -
Exposure per one zone, minutes 2-5 -

Number of the exposed zones 2 Symmetrically

In the projection of

Localization large blood vessels -
close to the lesion
Technique Contact Through a transparent
nozzle
Number of the exposed zones 8-10 Daily
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Table 8

Technique 4. Rheumatoid arthritis. Locally, percutaneously
or intra-articularly by continuous LILI.
Class of recommendation - lla

Parameter

Value

Notes

Laser light wavelength, nm

440-445 (blue) or

520-525 (green)

(spectrum)

Consequentially

zones

635

Laser operational mode Continuous -
Power, mW 15-25 —

Laser diode in direct contact with
Power density, mW/cm? 130-150 the skin or at the output of a light

guide inside the joint
First LILI with a wavelength
Exposure per one zone, 0.5-15 of 440-445nm (blue spectrum),
minutes o then 635nm (red spectrum) on the
same zones

Exposure per one zone, 5 An intra-articular technique during
minutes affection of the knee joints
Number of the exposed o 12 Total exposure time should

not exceed 30 minutes

Localization

On the area of the
most affected joints

Technique

Contact-mirror

Laser diode in direct contact with
the skin

Number of sessions per
course

10-12

Table 9

Technique 5. Rheumatoid arthritis. Laser acupuncture.
Class of recommendation — lib

Parameter Value Notes
I(_:;eegtlrll?rl;t) wavelength, nm 635 (red) _
Laser operational mode Continuous -
Power, mW 2-3 At the output of an acupuncture nozzle
Exposure per 1 AP, s 20-40 -
Number of the exposed zones Upto5 —
Localization AP The recipe is chosen individually
Technique Contact Through an acupuncture nozzle
Number of the exposed zones 10-12 Daily
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A number of works are devoted to the study of LLLT effectiveness
in psoriatic arthritis (PsA). It was found that the topical exposure by
pulsed IR LILI (wavelength 890nm, power of 5—7W, pulse duration of
100—150ns, a frequency of 1500-3000Hz, the exposure of 5 minutes,
10—15 daily procedures per course) in the complex treatment of patients
with PsA corrects immune dysfunction and contributes to the stabiliza-
tion of the clinical picture in case of mild and moderate inflammatory
activity. In the case of high PsA activity, low level laser therapy reduces
the severity of immune disorders: it corrects the ratio of lymphocyte sub-
populations, reduces the activity of the humoral component of immune
system and content of IL-6 and FNOa in the blood serum [15; 223]. LLLT
by pulsed IR LILI enables to significantly reduce the doses of NSAIDs
and glucocorticoids with longer remission [168].

The therapeutic effect is enhanced when combining topical LLLT
with ointment ultra-phonophoresis (Peloidinum — 500.0, Analgin — 125.0,
Vaseline — 125.0 and Lanolin — 500.0) [52] and laser puncture [140].

The scarcity of RCTs allows the recommendation of only one LLLT
technique with a low level of credibility of the evidence of its effective-
ness for patients with PsA (see Table. 10).

Table 10

LLLT technique. Psoriatic arthritis. Locally,
percutaneously by pulsed IR LILI. Class of recommendation - IIb

Parameter Value Notes
Laser light wavelength, nm (locally) | 890-904 (IR) -
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 60-80 Matrix emitter
Power density, W/cm? 6-8 Area on the surface of 10cm?2
Increase of microcirculation,
80-150 regenerative and antiedematous
Frequency, Hz effects
3000-10,000 Analgesic effect
Exposure per one zone, minutes 2-5 -
Number of the exposed zones 1-2 -
Localization On the joint -
Number of sessions per course 10-15 Daily
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There is an experimental justification for applying LLLT in urarthritis
(UA). In the experiment in rats with artificially induced arthritis by urate
crystals introduced into synovial fluid it was shown that after topical ex-
posure to LILI on the joint region the initially increased level of plasma
fibrinogen, prostaglandin E2 and TNFa concentration in blood is reduced
to normal, indicating the pronounced anti-inflammatory action of LILI
[275; 338].

LLLT combined with antacid systemic agent (trometamol) improves
micro-circulation in the kidney parenchyma of patients suffering from
gout complicated by nephropathy, leading to not only reduced level of
uric acid in the blood serum by 23.7%, its increased urinary excretion by
59.6%, increased glomerular filtration rate (GFR) by 23%, but also to the
full or partial litholysis in 87.2% of cases [9].

The RCT involved 104 gout sufferers randomized into several groups
according to the duration of the course (5, 21 or more days). Some pa-
tients took NSAIDs (Diclofenac) 50 mg twice a day; the others were
exposed to the pulsed IR LILI under the procedure presented in Table 11.
A more pronounced result was established after a LLLT course (71.4%)
as compared to the control group receiving only medicinal preparations
(50% of cases) [338].

The minimal volume of RCTs allows recommending only one LLLT
technique with a low level of credibility of the evidence of its effective-
ness for patients with urarthritis (see Table. 11).

The meta-analysis of foreign publications leaves no doubt in the effec-
tiveness of low level laser therapy in different variants of enthesopathies,
however, they emphasize the necessity to pay special attention to the
parameters of laser exposure, often in trials with positive results pulsed
IR lasers (wavelength 904nm) were used [345].

In patients suffering from the calcaneal region enthesopathy (heel
spur) low level laser therapy by pulsed infrared LILI (wavelength 890nm,
power of 7-10W, pulse duration of 100—150ns; frequency of 1000Hz, ex-
posure for two minutes, a course of 15 daily treatments topically) is most
effective when combined with hydrocortisone ultra-phonophoresis [41].

Numerous RCTs prove the effectiveness of pulsed IR lasers in trea-
ting patients with lateral and medial epicondylitis [286; 312; 329; 339;
340; 346], to reduce pain in the shoulder during subacromial syndrome
[250; 265].
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Table 11

LLLT technique. Gouty arthritis. Locally,
percutaneously by pulsed IR LILI. Class of recommendation - Ilb

Parameter Value Notes
Laser light wavelength, nm (spectrum) | 890-904 (IR) -
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 20-25 One laser diode
Minimal area (150 pmg?) with
Power density, W/cm? - laser beam divergence of not
more than 6-8 degrees
Frequency, Hz 10,000 -
Exposure per one zone, minutes 2or5 -
Number of the exposed zones 2or4 -
On the joints
Localization symmetri- -
cally
Laser diode is in direct contact
Technique Contact with a minimum area on the
surface
Daily, the second course should
Number of the exposed zones 15-20 be conducted in 1-1.5 months

after the first one

A RCT has also shown that in treating patients with both medial and
a lateral epicondylitis, the efficiency of pulsed IR LILI (904nm, 10W)
is higher than that of the continuous red (633nm, 10mW) and infrared
(830nm, 120mW) spectra [189]. It is effective to combine low level laser
therapy by pulsed IR LILI (wavelength 890nm, power of 4-5W, light
pulse duration of 100—150ns, the frequency of 1500Hz, PMF induction
35mT, contact-mirror technique, three zones topically on the joint, for
two minutes each) and ILBI (wavelength 635nm, power 3.4mW, exposure
for 20 minutes) [34].

Low level laser therapy is recommended by the Orthopedic Section of
the American Physical Therapy Association (APTA), as part of the com-
prehensive treatment of patients with Achilles tendinitis, with references
to successful RCTs given, where both continuous (820nm) and pulsed
(904nm) IR lasers were used [276]. However, recent studies prove that
continuous LILI (wavelength 850nm, power 100mW, exposure for 66
and 204 seconds) is ineffective in this disease [279].
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In 100% of cases where low level laser therapy is used for calculous
(concrementous) bursitis of the shoulder, it promotes the calcificate re-
sorption, which is a proof that LILI has an effect on the peripheral circu-
lation normalization. The treatment effectiveness is reduced along with
the severity of degenerative dystrophic processes associated with patient’s
age. Exposure to LILI can be recommended as a prophylactic measure to
prevent further development of the shoulder-blade periarthritis [39; 157].

A number of researchers recommend to use an infrared continuous
laser light with a wavelength of 830nm, power up to 1000mW (topically)
when treating enthesopathies [326; 328]. However, this approach can
hardly be called promising due to the short duration of effect achieved,
which occurs most likely as a consequence of a simple heating of the
tissues, rather than due to the known mechanisms of the therapeutic ac-
tion of LILIL.

To date, there is no doubt in the effectiveness of pulsed LILI (wave-
length 904nm), when treating tendinopathy of the elbow joint [269].

Numerous studies have shown the effectiveness of LT in case of rotator
cuff syndrome [284; 350]. Pulsed IR lasers are advantageous [260; 309].
Continuous IR lasers are either much less effective (wavelength 850nm,
power 100mW per minimum area) [284] or have no effect when com-
pared to the placebo (830nm, 30mW [347; 352], 810nm, 60mW [341]).
Continuous infrared LILI with similar parameters (840nm, 100mW) is
inefficient in experimental muscle pain [293]. Attention should be paid
to the need to provide a comprehensive treatment: LLLT should be an
integral part of physical therapy and TPT [259; 260; 289], the efficiency
is greatly enhanced when combining LLLT by IR pulsed LILI with in-
jections of corticosteroids [309].

ILBI-635 is not included in clinical guidelines due to the lack of pro-
per RCTs, but it is quite possible to apply this method in a complex low
level laser therapy [34].

Laser acupuncture is indicated for treating patients with lateral epicon-
dylitis [278; 297; 314]. In the case of adhesive capsulitis of the shoulder
carrying out the procedure three times a week gives a quick effect which
persists for two years [303].

Thus, there are rather good reasons to include percutaneous LLLT by
pulsed LILI and laser acupuncture in the complex treatment of patients
with enthesopathies (Table 12, 13).
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Table 12

Technique 1. Enthesopathies. Locally, percutaneously by pulsed IR LILI.
Class of recommendation — |

Parameter Value Notes
I(_:psee(:tlrll?rl;t) wavelength, nm 890-904 (IR) _
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 60-80 Matrix emitter
Power density, W/cm? 6-8 Area on the surface of 10cm?
80-150 Incrgase of micr.ocirculation, regene-
Frequency, Hz rative and antiedematous effects
1000-1500 Analgesic effect
Exposure per one zone, minutes 1-5 -
Number of the exposed zones 1-2 -
Localization -
Number of sessions per course 10-12 Daily, Ci(_:gu%soensﬂ?syear n

Table 13

Technique 2. Enthesopathies. Laser acupuncture.
Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm (spectrum) | 635 (red) -
Laser operational mode Continuous -
Power, mW o_3 At the output of an acupuncture
nozzle
Exposure per 1 AP, s 20-40 -
Number of the exposed zones Upto5 -
Localization AP The recipe is chosen individually
Technique Contact | Through an acupuncture nozzle
Number of sessions per course 10-12 Daily

Low Level Laser Therapy for Neurological Disorders

Many researchers and clinicians have noted that in treating patients
of a neurological profile, it is most effective to combine different me-
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thods of low level laser therapy with other physiotherapy techniques
and supplement it with pharmacotherapy [2; 81; 96; 105; 163]. Thus,
the LLLT inclusion in the complex health resort treatment of patients
with vertebrobasilar insufficiency (VBI) improves the clinical efficacy
by 30.8%; moreover, volumetric rate of blood flow in the vertebrobasilar
basin increases by 26% [170].

It was found that the greatest positive impact on the state of cerebral
hemodynamics in patients with VBI is provided by prescribing drugs
and combining physiotherapy techniques (transcranial electrostimulati-
on and MLLLT), as evidenced by signs of normalization of the Doppler
ultrasound parameters in 35.0% of cases, as compared to MLLLT or
medications alone [20].

As a result of exposure to the red spectrum LILI (635nm) on the caro-
tid sinus and the superior cervical sympathetic ganglion projection area
in patients with ischemic brain lesions, the dominant factors, “metabolic
markers” of cerebral protection action of LILI, were detected during
ischemia and cerebral reperfusion, which can be arranged according to the
degree their significance in the following descending order: phospholipid-
neuro amino-acidic, phospholipid-adenosine, phospholipid-adenine nuc-
leotide, phospholipid, phospholipid-glutamate, adenine nucleotide [135].

A large number of RCTs are focused on assessing the effectiveness of
MLLLT alongside of complex treatment of various neurological disor-
ders: cervical vertebral osteochondrosis [141], diabetic distal polyneuro-
pathy [33], and lumbosacral spine dorsopathy [2; 81]. Long-term direct
exposure to LILI after nerve neurolysis combined with electrostimulation
enhances local blood flow, complete restoration of nerve conduction at
the preservation of the nerve fibers and improves the effectiveness of the
treatment as a whole [238; 247].

The RCTs of average quality (98 patients with intervertebral hernias
of the lumbosacral spine) proved the effectiveness of the combined low
level laser therapy technique: paravertebral exposure at the sciatic nerve
exit site (4 points for 2 minutes on each side), along the sciatic nerve
(the middle third of the posterior surface of the femur, the middle third
of the posterior surface of the gastrocnemius muscle and the area ofthe
foot on both sides) for two minutes per zone, or trigger points in the
femoral and crural region, as well as in the inguinal and gluteal regions
(for two minutes each), and additionally NLBI in inguinal and popliteal
neurovascular bundles for 5 minutes per zone [177].
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Low level laser therapy techniques, developed for the correction of
a variety of neurological disorders are quite diverse. Thus, it was shown
that for patients with chronic cerebral ischemia ILBI-635 is effective, as
it significantly enhances the effect of antiplatelet agents and peripheral
vasodilators [216].

Endonasal exposure to the continuous red spectrum LILI (635nm)
significantly increases the effectiveness of treatment of patients with
Sluder’s syndrome (ganglionitis of the pterygopalatine ganglion) and
trigeminal neuralgia [87].

A course of LLLT by pulsed IR LILI when exposed to suboccipital
region in patients with VBI promotes significant decrease in the severity
of neurological symptoms, depressive and hypochondriacal disorders,
increase in blood supply to the vertebral arteries and reduction of their
tone [121], it is also recommended to illuminate the carotid sinus area
and the cervical sympathetic ganglions [27].

The meta-analysis of 16 RCTs (a total of 820 patients with acute pain
in the cervical region) showed that in 95% of cases low level laser therapy
reduces pain immediately after treatment, the effect lasts up to 22 weeks
after the treatment completion in patients with chronic pain [280; 281;
282]. The analysis of the literature published in 2005-2007, carried out
on CENTRAL, MEDLINE, CINAHL, EMBASE, AMED and Pedro
databases, has shown that exposure to LILI significantly reduces back
pain while preserving the effect for up to 6 months. [353]. Preference is
given to the pulsed IR lasers (904nm) with a high pulse. The technique
is summarized in Table 14.

The high-quality RCTs found that in the acute and early period of
complex treatment of patients with vertebral-cerebrospinal injury the
topical illumination by the continuous red spectrum LILI (635nm) sti-
mulates actively reparative processes in the focus of the spinal cord con-
tusion, which allows the restoration of motor and sensory functions of
the damaged spinal cord by 1.2—1.6 times faster and achieving the pro-
nounced regress of neurological symptoms, shortening the duration of
the normal voiding restoration period by 2.4 times, reducing the number
of urological complications by 3.7 times and avoiding the development
of trophic disorders [219].

Local illumination of the exit site projection of the facial nerve and
its branches by the red (635nm) continuous LILI is effective in the com-
plex treatment of non-traumatic neuropathies of the facial nerve at the
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Table 14

Technique 1. Patients with various neurological disorders.
Locally, percutaneously by pulsed IR LILI. Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm 890-904 (IR) _
(spectrum)
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 10-15 Single emitter
lllumination power, W 60-80 Matrix emitter
Power density, W/cm? 6-8 Area on the surface of 10cm?2
Increase of microcirculation,
80-150 regenerative and antiedematous
Frequency, Hz effects, reflex action
1500-10,000 Analgesic effect
Exposure per one zone, minutes 1-5 -
Number of the exposed zones Upto 10 -
Depending on
Localization the disease and -
the technique
Technique Contact or Directly or through nozzles

contact-mirror

Daily, 3 courses a year in
1-3 months

Number of the exposed zones 10-12

acute stage (within the first week of the disease). These RCTs suggest
normalization of regional blood flow and restoration of blood circulation
in the facial nerve trunk, which leads to a more rapid regression of the
deficit mimic syndrome [206; 245]. To increase the effectiveness of the
treatment it is recommended prior to topical exposure to illuminate the
region of segmental vegetative innervation of head — the superior cervi-
cal sympathetic ganglion — by pulsed infrared LILI (890-904nm) [206].

According to some sources, IR LILI in the pulsed mode illuminated
topically influences more effectively on the regenerative processes of
the neuromuscular system in patients with neurological manifestations
of vertebral osteochondrosis than continuous red spectrum LILI [2]. The
technique is given in Table 15.

The studies have shown that the clinical efficacy of complex treatment
of patients with various forms of lumbar-sciatic syndromes including the
LLLT course is significantly higher than in the group with conventional
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Table 15

Technique 2. Neuropathies. Locally, percutaneously by pulsed IR LILI
with variable frequency. Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm (spectrum) 890-904 (IR) —
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
Power (pulsed), W 10-15 Single emitter

80—-150-300-600—-1500— Reflex action
Variable frequency, Hz 3000-10,000-3000— analgesic effet,:t
1500-600—150—80 9
Exposure per one zone, minutes 2 -
Number of the exposed zones Upto 10 -
Localization Depending on the _dls- _
ease and the technique
Technique Contact or contact-mirror Directly o through
nozzles

Daily, 3 courses a

Number of the exposed zones 10-12 year in 1-3 months

treatment. LLLT of patients with myofascial pain syndrome (MFPS) can
be carried out as a monotherapy or in addition to the basic treatment.
Laser illumination is carried out on the trigger points [124].

The patients suffering from periodic migrainous neuralgia as a result
of exposure to pulsed infrared LILI with variable frequency on three areas
(topically orbitotemporal region and projection of the superior cervical
sympathetic ganglion) demonstrated significantly reduced paroxysms
series (p < 0.05), at the same time the functional state of subcortical-stem
formations is normalized, as well as the imbalance of the endogenous
opioid system is reduced (p < 0.05) [237].

The average quality RCTs revealed that the combination of the red and
ultraviolet spectra ILBI on alternate days causes a significant reduction
in chronic pain syndromes in patients with vertebral lumbar pain [194].
The technique is given in Table 16.

The RCTs studying the effectiveness of ILBI in neurological patients
are the most numerous. It was found that in the acute and the most acute
phase of ischemic cerebrovascular disorders, ILBI-635 accelerates the
regression of cerebral symptoms and focal neurological manifestations;
in patients with residual effects after suffering a stroke it contributes
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Table 16

Technique 2. Patients with various neurological disorders.
ILBI-635 + LUVBI®. Class of recommendation - |

Parameter Value Notes
Laser light wavelength, nm | 365-405 (UV) LUVBI®
(spectrum) 635 (red) ILBI-635
Laser operational mode Continuous -
Power, mW 15-2 At the output of a disposable light
guide
Exposure, minutes 35 LUVBI®
posure, 1020 ILBI-635
Localization Median cubital vein _
(v. mediana cubiti)
Technique Intravenously Through a dlspo_sable sterile light
guide
Number of the exposed 10-12 Daily, alternating ILBI-635 and
zones LUVBI® every other day

to significant improvements in the psycho-effective sphere and is less
significant for the regression of local neurological impairment. LLLT en-
hances cerebral circulation, which manifests itself in increasing its speed,
enhancing the functioning of anastomoses, reducing inter-hemispheric
asymmetry, it has a significant effect on the fibrinolytic system, promo-
tes a moderate decrease in blood coagulation system activity, improves
the arterio-venous difference due to the shift of the oxygen-hemoglobin
balance curve to the right by 20%, which contributes to the enhanced
oxygen utilization by the cerebral tissue. Under the influence of [LBI-
635, due to the optimization of metabolic processes, there is a change
in the bioelectric activity parameters in the form of electrophysiological
characteristics: increase in the representation and expression of the alpha
rhythm, reduction of inter-hemispheric asymmetry and intensity of slow
rhythms [216]. In the acute phase of the ischemic stroke ILBI-635 has a
positive effect on the cerebral blood flow, which manifests itself in the
increased linear velocity of blood flow due to the enhanced functioning
and development of blood circulation on the homolateral side of the
affected body [38; 210].

Inclusion of ILBI-635 (wavelength 635nm, power of 1-2mW, 20 mi-
nutes, the course consisting of seven procedures on alternate days) and
an antioxidant in the complex therapy of extracranial VBI enables to
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improve the clinical efficacy of the therapy in young patients [75], and
in patients of mid and old age [94]. ILBI-635 with similar parameters
(5-7 daily procedures) is effective in complex treatment of patients with
chronic cerebral ischemia (CCI) [95] and in men with initial manifesta-
tions of insufficient cerebral blood supply [173; 211].

ILBI-635 (wavelength 635nm, power of 2-3mW, 20 minutes, 10—
15 procedures per a course daily) is indicated in treating patients with
initial manifestations of cerebral blood supply insufficiency, transient
ischemic blood circulation impairment, small strokes, ischemic strokes
in the acute period with unexpressed motor functional defect, in case of
dyscirculatory encephalopathy (DEP) of the I stage [142; 187], including
in a complex of preventive measures [ 142]. In several RCTs it was proved
that after [LBI-635, patients with DEP of [-1I stages demonstrated signi-
ficantly reduced hypoxic effects, improved hemodynamics, manifesting
in the increased blood supply, decreased tone in arteries of small and
medium caliber, improved venous return and reduced inter-hemispheric
asymmetry; LPO indices reduced while SOD activity increased [174;
210]; the power of rapid wave activity spectrum strengthened and the
overall energy level of the electrical activity of the brain increased [210],
the lipoprotein composition of the blood plasma was normalized, excess
cholesterol was eliminated in the membranes, the phospholipids/choleste-
rol ratio increased [187], and the risk of ACVE was significantly reduced.

After ILBI-635 the cerebral, asthenoneurotic and vestibulocerebellar
syndromes, cerebral and asthenoneurotic ones in the III stage and only
focal symptoms in the acute phase of the ischemic stroke are subject to
the most regress [38; 210].

During dorsopathies the best clinical efficacy of ILBI-635 (wave-
length 635nm, power of 1-2mW, exposure for 15-20 minutes, 10—15 pro-
cedures per a course daily) has been proved in patients with disease
duration up to 10 years, by the I and II radiological stages. ILBI-635
makes anti-inflammatory and analgesic effects, allowing patients to do
without nonsteroidal anti-inflammatory drugs, improving general clini-
cal laboratory values and normalizing the CIC level. As combined with
medication therapy LT results in reducing peripheral vascular and pulmo-
nary vascular resistance [28; 123]. Low level laser therapy is indicated
for patients with persistent radiculopathy syndrome with prevalence of
vegetovascular disorders and it is less effective in case of pronounced
musculo-tonic and trophic components [58].
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In the treatment of patients with cervical vertebral osteochondrosis
the best results are obtained by combining ILBI-635 with a topical illu-
mination by pulsed IR LILI [68].

Efficiency of ILBI-635 in patients suffering from the vibration di-
sease is confirmed by positive dynamics of clinical manifestations of
the disease, the peripheral circulation state, bio-stimulating effect on the
neuromuscular system, improved blood rheological properties, hypoco-
agulation effect, optimization of plasma Ca?" concentration. ILBI-635
allows halving the length of hospital stay on average, it is recommended
to administer repeated LLLT courses in 6—12 months, depending on the
degree of disease severity [195].

According to several RCTs, ILBI-635 can be administered to the pa-
tients with CCI in all periods of the disease; the only limitation is the
presence of a massive subarachnoid hemorrhage. It should be emphasized
that ILBI-635 is allowed to be applied in complex intensive therapy of
the acute period of severe CCI; laser blood illumination is carried out
starting from the second or third postoperative day, subject to observing
a thorough intraoperative hemostasis [47; 98]. During LLLT, oxygen
partial pressure increases in the arterial blood and hemoglobin is saturated
with oxygen, which improves gas exchange, and brain metabolism and
corrects hypoxic hypoxia in patients with severe CCI. Improvements
that increase the oxygen content in the arterial blood lead to the increase
in arterio-venous difference with regard to oxygen and to the reduction
of cerebral circulatory hypoxia [47]. ILBI-635 stimulates the antioxi-
dant system, improves the rheological properties of the blood, has an
immunomodulating and membrane stabilizing action [98], in particular,
it normalizes the content of FNOa, IL-1 and IL-6 in the first 24 hours
after CCI [323].

Comparison of the effectiveness of NLBI (890nm, pulsed mode, pow-
er of 8.5W, frequency of 80Hz, two minutes per each carotid sinus region
symmetrically) and ILBI (635nm, 1-2mW, 20 minutes) consisting of
10 procedures in patients with atherosclerotic DEP showed a significant
impact on the regression of neurological symptoms, improvement of
cerebral blood flow, microcirculation, normalization of blood lipid com-
position and functional activity of the brain for both LLLT techniques.
However, NLBI proved more effective than ILBI in case of the I-1I stages
of DEP and equally successful at the III stage. Studies prove that NLBI
is an alternative to ILBI as it excludes a number of problems inherent in
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the intravenous laser intervention method, such as invasiveness, injury
rate, the need to use disposable light guides and needles [74].

It is advisable to carry out the course of NLBI by pulsed red LILI
(635nm) to the DEP patients with concomitant clinical manifestations of
vertebrogenic syndrome and compression radiculopathy, and the treat-
ment is accompanied by a significant regression of pain and musculo-to-
nic disorders. Localization of intervention should be on the posterolateral
surfaces of the neck in series (2 fields), the procedure is carried out in the
position of the patient lying on the back, that depresses postural-tonic
reflexes of the cervicothoracic level. It is advantageous to carry out NLBI
at the early stage of DEP, before the widespread and/or pronounced steno-
occlusive lesions of MAH are formed, since in the latter case, all kinds
of LLLT are low- or ineffective due to hypo/areactivity of mechanisms
regulating cerebral hemodynamics and microcirculation [122]. Pulsed
IR LILI is less efficient for NLBI in patients with CCBI, even in case of
applying MLLLT [88]. A similar conclusion can be drawn with regard
to the continuous red spectrum LILI, which is applied most often in the
projection of the cubital vein [128]. It is shown that matrix laser heads
are the most effective [104; 122].

A RCT was conducted justifying NLBI administration to the patients
of the first and second rehabilitation groups in an outpatient setting in the
early recovery period of the ischemic stroke [244].

Two trials with a “placebo” control group showed a high performance
of NLBI by pulsed IR LILI (890-904nm) to larger vessels, and additi-
onally to the areas of segmental innervation (paravertebral sympathetic
L-S ganglia), and the neurovascular bundle of the lower limbs in patients
with diabetic neuropathies at all stages of the disease [92; 183].

It is shown that the mechanism of LILI action in the treatment of
patients with disseminated sclerosis is associated with exposure to the
remyelination processes (improvement of the nerve impulse propagation
along the sensitive conductors within the CNS) and the immune system
(normalization of immune status parameters, reduction of the severity of
inflammation according to neuroimaging). When administering NLBI, it
is required to take into account the duration of the disease, the severity of
the pathological process and the nature of its progression. It is reasonable
to administer a LLLT in the early stages, in case of remitting progression
of disseminated sclerosis, and disease duration of not more than 7 years.
LLLT is recommended in the combined treatment if motor disturbances
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and cerebral trunk involvement symptoms prevail in the clinical picture
[250].

During the complex treatment of patients with post-traumatic cere-
bral arachnoiditis application of NLBI in the projection of the common
carotid artery at the Th;y level improves microcirculation in the cerebral
cortex, which is provided by the direct influence of LILI on the tone of
brain vessels, a decrease in coagulation activity of the brain, increased
fibrinolytic potential and improvement of its rtheological properties. The
positive effect of LLLT course manifests itself after 5—6 procedures, with
the headache gradually decreasing both in terms of intensity and duration
[165].

Trials were also conducted in children of preschool and younger
school age on the efficacy of NLBI by pulsed IR LILI (§890-904nm) with
minimal brain dysfunction. LILI parameters were adapted with regard to
the age: for 0.5 minute on the right and on the left in the vascular bundle
region (in the sub-clavian area), as well as in inferior cervical sympathetic
ganglia region (paravertebrally for cervical spine) on the right and on
the left; 10 daily sessions of procedures per course of the treatment [12].

Summarizing generally the information about the efficacy of NLBI
techniques obtained in a large amount of RCTs in neurological patients,
the following parameters are recommended with high level credibility
of the evidence (Table 17).

The level of evidence of laser acupuncture application in various neu-
rological diseases is also quite high. Prescriptions, i.e. exposure localiza-
tion and sequence, are determined depending on the disease.

The combined action of laser acupuncture and chromotherapy with
individual selection of the colour spectrum, depending on the vegeta-
tive tone in students with a vegetative dysfunction contributes to the
improvement of psycho-physiological and functional parameters of the
body, resulting in a statistically significant increase in the rates of mental
capacity by 37.7%, cognitive function by 2.5 times, as well as decrease
in stress index by 1.6 times and mode amplitude by 2.5 times as well
as improving the psychoemotional state, which indicates the complete
restoration of the vegetative balance and compensatory and adaptive
capabilities of the body [44].

It is possible to apply laser acupuncture for correction of the initial
manifestations of cerebrovascular disorders [162] in patients with lumbar
dorsalgia [201]. According to M.G. Satarov [201], laser acupuncture is a
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Table 17

Technique 3. Patients with various neurological disorders. NLBI.
Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm 635 (red)
(spectrum) 890-904 (IR) B
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 30-40 Matrix emitter
Power density, W/cm? 34 Area on the surface of 10cm?
Frequency, Hz 80 -
Exposure per one zone, minutes 2-5 -
Number of the exposed zones 2 Symmetrically
In the projection of
Localization large blood vessels -
close to the lesion
Technique Contact Through a transparent nozzle
Number of the exposed zones 8-10 Daily

highly effective treatment technique for patients with lumbar dorsalgia
(94.3%), which is significantly more important than after the application
of the classical reflexotherapy (77.1%) and medication therapy (60%).
The results are confirmed by the data of remote observation, evidencing
of achieved remission maintenance for a year in 80% of patients with
lumbar dorsalgia.

While correcting vegetative-vascular disorders in case of cervical-
cranial syndrome in patients with increased sympathetic activity, LLLT
is the selected method, which includes illumination of the carotid sinus
region, cervical-thoracic paravertebral areas and AP having sympatholytic
and sedative effect [129].

Differentiated use of manual therapy and laser acupuncture shows
good results in treating of the patients with neurological manifestations
of lumbar osteochondrosis [80].

For patients with episodic tension-type headaches it is indicated to ad-
minister laser acupuncture at the corporal and auricular points, as well as
at painful points of the scalp, in combination with post-isometric muscle
relaxation. It is recommended to use the following set of acupuncture
points when conducting laserpuncture [248; 249]:
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— distal: GI4, GI11, E36, RP4, RP6, C3, C5, C7, MC5, MC6, MC7,
TR5, VB34, VB41;

— cervical collar: V10, VI1, VB20, VB21, T14, T15, T16;

— cranial: E8, V3, V5, V8, V9, VB4, VB10, VB11, VB13, VB14,
VBI15, VB16, VB19, T17, T18, T19, T20, T23, T24, PC2, PC3,
PC25/2;

— auricular: AP22, AP26a, AP25, AP28, AP29, AP33, AP34, AP35,
AP36, AP37, AP41, AP55, AP59, AP82, AP87.

Laser acupuncture in patients with distal diabetic polyneuropathies of
mild to moderate severity is effective in the prevention and stabilization
of degenerative processes in the peripheral nervous system. The clinical
effect is expressed in the substantial regression of pain and neurological
symptoms, due to the recovery and acceleration of impulse propagation
along the motor fibers of peripheral nerves, the improved peripheral cir-
culation, as well as the increase in resistance of the body and the norma-
lization of the main indicators of the immune status. Long-term results
indicate stabilization of the diabetic polyneuropathy progression in the
process of repeated courses of LLLT, the slowing of the progression of
the disease [127].

Laser acupuncture is indicated in post-illumination vegetative sen-
sory polyneuropathy [82]. In the first half of the day the intervention
is performed on the distal points of the yang meridians of the hand and
foot symmetrically. Sequence of points should be as follows: GI1, TR1,
IG1, E45, VB44, V67 from both sides. At the second stage (including
the results of pulse diagnosis) the sympathy points (shu-points) of small
intestine meridian V27 are exposed on both sides. In the second half of
the day, the distal points of the yin-meridians are exposed symmetrically.
Sequence of points should be as follows: P11, MC9, C9, RP1, F1, R1.
Then intervention on the sympathy points (shu-points) of the liver me-
ridian V18 are performed symmetrically. Fourteen points are processed
per one procedure and 28 AP per day. The technique parameters include:
modulated red (wavelength 635nm) LILI, frequency 2Hz, power no more
than 4mW. The exposure time for one AP (GI1, TR1, IG1, E45, VB44,
V67, P11, MC9, C9, RP1, F1, R1) is 30 seconds, 10 seconds for V27 and
50 seconds for V18; in total 14 points are exposed per one procedure,
daily, twice a day with an interval of 4—6 hours. The course includes
10—12 procedures.
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Thus, there are various schemes for AP selection (prescription), but
the most effective LILI parameters (according RCTs data) are given in
Table 18.

Table 18

Technique 4. Patients with various neurological disorders.
Laser acupuncture. Class of recommendation - lla

Parameter Value Notes
Laser light wavelength, nm (spectrum) | 635 (red) -
Laser operational mode Continuous -
Power, mW o_3 At the output of an acupuncture
nozzle
Exposure 1 AP, s 20-40 -
Number of the exposed zones Upto 5 -
Localization AP The recipe is chosen individually
Technique Contact Through an acupuncture nozzle
Number of the exposed zones 10-12 Daily

Low Level Laser Therapy for Cardiovascular
Disorders

While reviewing the efficacy of LILI in patients with IHD, 11 RCTs
were analyzed, including 5 placebo-controlled. Comprehensive treatment
applying the ILBI-635 technique (wavelength 635nm) was evaluated in
most cases [14; 18; 19; 42; 49; 97; 109; 138; 164].

Following the results of average quality RCTS after a course of ILBI-
635, a statistically significant increase in platelet aggregation index up
1.28 + 0.08 c.u. was found in 65.8% of patients (p < 0,05), and only a
tendency to its increase was observed in the control group. A significant
decrease in the vascular wall anticoagulation activity index was revealed
(from 1.1 £ 0.04 c.u. down to 0.99 + 0.02 c.u.; p < 0.05), whereas in the
control group the anticoagulant activity of the vascular wall was not
changed. The improvement in the microcirculation was observed as a
result of exposure on the endothelial component of the vascular tone
regulation (p < 0.05) [42; 97].

In another RCT, it was shown that the inclusion of ILBI-635 in the
complex therapy of patients with unstable angina pectoris was accom-
panied by a significant decrease in total cholesterol (TC) (p < 0.05);
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low-density lipoprotein (LDL) (p < 0.05). An increase in the activity of
AOS enzymes was also established. Thus, the catalase content showed a
statistically significant increase up to 436.67 & 50.2 mcAb/I (p < 0.05),
and ceruleoplasmin content grew up to 2.45 = 0.2 mmol/l) (p < 0.05),
which did not occur in the control group of patients who received only
medication therapy [18].

Several RCTs studied the LLLT efficacy in patients with IHD du-
ring the exposure localization on the acupuncture points of the heart and
pericardium meridians [1; 71; 86; 100; 210]. The results of these trials
showed considerable improvement in the quality of patients’ lives. An
increased tolerance to physical exercise was noted, both according to
the results of the bicycle exercise test (p < 0.05), and according to the
6-minute walk test data (p < 0.05). Frequency of angina pectoris attacks
and intake of nitroglycerin and long-acting nitrates decreased (p < from
0.01 to 0.05). A significant improvement in indicators of the microva-
sculature state, lipid metabolism, rheological properties and the blood
clotting system was found.

A high-quality RCT was conducted, which included 107 patients
with stable exertional angina of I-III FC [213]. The work is devoted to
a comparative study of the effect of LILI of the red (635nm) and infra-
red (890nm) spectra. As a result of the course of treatment, an increase
by 30% in cardiac performance power was noted in patients who were
illuminated with the red (635nm) LILI (p < 0.05), and by 16% in pati-
ents illuminated with the IR (890nm) LILI (p < 0.05). It was found that
when using the red spectrum LILI, favorable restructuring of central
hemodynamics occurred only with the hyperkinetic circulation option,
as evidenced by the decline in high-shock and cardiac indices (p < 0.05),
whereas the infrared LILI treatment had a beneficial effect only in the
case of the original hypokinetic option, due to reduced peripheral vascular
resistance (p < 0.05). No statistically significant changes of the above
indicators were revealed in the placebo group. Significant reduction in
the initially elevated platelet aggregation induced by ADP and adrenalin
was revealed only under the influence of IR LILI (p < 0.05). Laser illu-
mination of both spectral bands, in contrast to the control, had a positive
impact on the level of fibrinogen in the blood (p < 0.01) and SLA indi-
cators (p < 0.01). Following the results of the research a differentiated
approach to LILI selection was proposed: the use of the red spectrum is
optimal for treating patients with angina pectoris of FC I and II, having
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predominantly hyperkinetic circulation option, the infrared spectrum —
for patients with angina FC I-III having mainly hypokinetic circulation
who demonstrate an impairment of blood rheology, microcirculation in
the myocardium and AOC.

One RCT investigates LLLT efficacy in the rehabilitation of patients
after surgical myocardial revascularization. A positive impact of low level
laser therapy on coagulation performance was found, which was reflected
in the decreased level of fibrinogen (p < 0.01), reduction of elevated pla-
telet aggregation induced by ADP and adrenalin (p <0.01). No dynamics,
except for the fibrinolytic activity indicator, was revealed in the placebo
group. The capacity of the threshold load in patients treated with LLLT
in the course of the integrated treatment increased from 375.0 + 12.11%
t0 450.0 + 8.13% (p < 0.05), while it only tended to increase in patients
with the placebo exposure (p <0.1) [156].

According to the results of several RCTs, it was concluded that con-
ducting LLLT alongside basic medication therapy in patients with essen-
tial hypertension (EH) leads to increased myocardial, coronary reserves,
improved performance of central hemodynamics and microcirculation,
and also has a marked antihypertensive effect [5; 16; 220].

Thus, there were 82 patients with stage 2 EH and coronary insufficien-
cy under the supervision of the placebo-controlled study [16; 100]. APs of
heart and pericardium meridians were exposed to LLLT. Increased tole-
rance to physical exertion was marked after the therapy course. Capacity
of the threshold load in patients who underwent laser puncture, increased
from 437.9 +19.4% 10 617.6 + 21.7% (p < 0.01), and from 426.2 + 15.8%
to 434.5+17.2% (p > 0.1) in patients receiving the placebo intervention.
Miocardiac reserve improved under the influence of LLLT: cardiac index
increased during the threshold load (p < 0.01), the indicator of double
product at rest and during the standard load decreased (p < 0.01), indi-
cating the economization of myocardial oxygen consumption. Patients
receiving LLLT showed decreased level of TC from 9.9 +0.54 to 7.43 +
0,81 mmol/l (p < 0.01), increased alpha cholesterol from 0.65 = 0.03 to
1.65 + 0.31 mmol/I (p < 0.02). No statistically significant changes in the
blood lipid spectrum were revealed in the control group.

These findings are confirmed by another RCT (120 patients with hy-
pertension who underwent ILBI-635 in combination with drug therapy
[5]. Many researchers note that it is more efficient to combine LLLT with
other physical therapy techniques [54; 56; 152; 199; 220; 229]. Thus,
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in the course of high-quality RCT [218] it was found that MLLLT of
patients suffering EH of the 1-2 stage reduces pain and asthenoneurotic
syndromes, which increases the patients’ quality of life. In addition, after
a low level laser therapy course, a decrease in total peripheral vascular
resistance was noted, leading to the reduction of average daily blood pres-
sure. Lowered levels of TC and LDL in the blood serum were revealed,
which indicates an improvement in lipid metabolism parameters [220].

Following the results of RCTs, the evidence of the LLLT efficacy was
obtained in patients with vascular atherosclerosis of the lower extremities
of the 1-2 stages of circulatory failure [111; 112; 113]. According rheo-
vasography data, after the LLLT course positive changes in the state of
the peripheral circulation were observed in the main group. According
to thermography data, longitudinal temperature gradient was reduced
by 26% (p < 0.001) down to the baseline, while in the placebo group,
dynamics of this parameter were statistically insignificant. These results
were also confirmed by the increase of tissue (muscle) blood flow by 28%
(p <0.001) in the main group. No considerable dynamics of the studied
indicators were revealed in the placebo group.

Table 19

Technique 1. Cardiovascular disorders. Locally, percutaneously
by pulsed IR LILI. Class of recommendation - lla

Parameter Value Notes
Laser light wavelength, nm (spectrum) 890-904 (IR) -
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 5-10 -
Power density, W/cm? 5-8 -

Increase of microcircula-
Frequency, Hz 80 tion, regenerative and
antiedematous effects

Exposure per one zone, minutes 1-5 -
Number of the exposed zones 1-6 -
In the projection of
Localization large blood vessels -
close to the lesion
Technique Contact-mirror -
Number of the exposed zones 10-12 Daily, 3 courses a year

in 1-3 months
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Thus, application of low level laser therapy in complex treatment of
patients with IHD, EH and vascular atherosclerosis of the lower extremi-
ties have quite a serious scientific justification. The influence of different
LLLT techniques on vascular tone, the myocardium state, blood pressure,
hemorheological indexes and blood lipid profile was proved. In general,
it can be argued that while treating patients with diseases of the cardio-
vascular system, LLLT has a high level of credibility of evidence Ila. The
most effective options of LLLT techniques are given in Tables 19-21.

Table 20

Technique 2. Cardiovascular disorders. ILBI-635.
Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm (spectrum) 635 (red) ILBI-635
Laser operational mode Continuous -
lllumination power, mW 1.5-2 Atthe out"r;ur;(tcgueild(isposable
Exposure, minutes 10-20 ILBI-635

Median cubital

Localization vein (v. medi- -
ana cubiti)
Technique Intravenously Through a d|spo_sable sterile
light guide
Number of the exposed zones 10-12 Daily, alternating ILBI-635

Table 21

Technique 3. Cardiovascular disorders. Laser acupuncture.
Class of recommendation — lib

Parameter Value Notes
I(-:;f:étnl’f:qt) wavelength, nm 635 (red) _
Laser operational mode Continuous -
lilumination power, MW o_3 At the output of an acupuncture
nozzle
Exposure per 1 AP, ¢ 20-40 —
Number of the exposed zones Upto5 -
Localization AP The recipe is chosen individually
Technique Contact Through an acupuncture nozzle
Number of the exposed zones 10-12 Daily
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Low Level Laser Therapy for Ear, Nose, and Throat
Disorders

Many researchers and clinicians have noted that it is most effective
to combine different methods of laser therapy, as well as supplement
and combine LLLT with other methods of physiotherapy and the intake
of drugs [13; 35; 69; 76; 119; 132; 147; 159; 167; 181, 214; 221; 246].

The first official guidelines for LLLT in patients with inflammatory
diseases of the upper respiratory tract (wavelength 635nm, 5-10mW/
cm?, endonasally, for 1-2 minutes) were approved a rather long time ago
[46; 120]. High efficacy of LLLT was proved in the complex treatment of
patients with acute otitis media [62], chronic suppurative otitis and after
tympanoplasty [203] in patients with vasomotor rhinitis [91], atrophic
rhinitis (ozena) [241], allergic rhinitis, pharyngitis and laryngitis [115],
chronic tonsillitis [205], in acute and chronic maxilitis, rhinitis, adenoidi-
tis and other sinusitis in children [172; 184; 230; 239], for wound healing
after a surgical intervention [89; 107; 198; 198] and intubation tracheal
trauma in children [125].

N.N. Lazarenko and co-authors [119] developed a medical treatment
technique for patients with acute sensorineural hearing loss of the 11
degree, who were successfully exposed to low level laser therapy (wave-
length 890-904nm, frequency of 150Hz, for two minutes per each field)
in addition to the standard drug therapy, classical massage and vacuum
therapy combined with a multi-channel electrical stimulation by bipolar-
pulse currents.

It is proved that the application of electrical stimulation and LILI
(890nm and 635nm) in the traditional schemes of complex treatment of
patients with acute and chronic otitis media complicated by peripheral pa-
resis of the facial nerve, considerably increases the efficacy of treatment
and contributes to a more rapid and complete restoration of the disturbed
functions, both of the middle ear, and facial muscles [132].

MLLLT (pulsed IR LILI, wavelength 890nm, power of 5-10W, fre-
quency 80Hz and PMF by induction of 35-50mT, topically, percutane-
ously) is effective for chronic maxilitis [181], allergic rhinitis [83; 115],
vasomotor rhinitis [51; 133], in acute otitis media [76], mareotitis [214],
accelerates the healing of wounds after tonsillectomy [35].

The method of postoperative treatment of rhinogenous sinusitis is
effective if combined with wound dialysis and laser illumination both by
pulsed infrared (890-904nm), and a continuous red (635nm) LILI [13].
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The medium-quality RCT data demonstrated the efficacy of the com-
bined intervention by ILBI-635 and ultrasound in patients with periton-
sillar abscess. This study presents strong evidence of immunocorrective
effect of the developed technique [167].

Combining LLLT, UST with intake of drugs that have antiprotozoal
and antibacterial effect proved to be the most effective in the treatment
of patients with a decompensated form of chronic tonsillitis [69].

Combining topical illumination by continuous red LILI (wavelength
635nm, power of 5—-10mW, exposure for 3—5 minutes) and UVBI gives
good results when treating patients with chronic otitis media [246], and
chronic purulent maxillary sinusitis [233].

The low level laser therapy applied in combination with halotherapy
in children with allergic rhinitis and S. aureus bacteria carrying proved to
be highly efficient, as evidenced by data from clinical and bacteriological
studies [139].

LILI of three spectra (440—445nm, 635nm and 890-904nm) has im-
munomodulatory effect and influences both the immunocompetent blood
cells and lymphoid tissue in the tonsils of patients with chronic tonsillitis.
The effect of laser illumination depends not only on the wavelength but
also on the energy density (ED) that is not equivalent for each spectrum.
The higher the absorption, the less ED; the ratio for these wavelengths
is 1:2:3, exposed for one minute. LILI immunomodulatory effect is ma-
nifested in the activation of functional possibilities of local and general
immunity, rather than in stimulation of their quantitative parameters,
which is indicated by the stimulation of blast transformation of T-and
B-lymphocytes, enhanced viability and secretory function, increased
number of marking receptors, as well as by the positive impact on the
performance of non-specific resistance [224]. The combined procedure
is given in Table 22.

External illumination by pulsed IR LILI (890-904nm) is effective in
treating the patients with rhinosinusitis polyposa, it contributes to the
normalization of mucociliary transport and IgA levels, correcting lo-
cal immunity. Laser illumination reduces the permeability of vascular
membranes, and stops leuko- and lymphopedesis, reduces the number
of eosinophils. It is observed that there is resorption of the transudate,
which leads to a decrease in polyp volume [179].

Prolonged clinical experience has shown the high efficacy of the com-
bined LLLT in patients suffering from rhinosinusitis polyposa, allergic
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Table 22

Technique 1. Ear, nose and throat disorders. Locally, externally
or through the light guide by pulsed or continuous LILI.
Class of recommendation — |

Parameter Value Notes
L liah | N 440-445 (blue)
aser light wavelength, nm 635 (red) Consequentially
(spectrum)
890-904 (IR)

Laser operational mode Continuous/pulsed -
Power at the output of the light 2_10 Depending on the patient’s age
guide, mW and the type of the nozzle
Pulsed power for IR LILI, W 5-15 Depending on the patient’s age
Pulsed power for red

5 —_
spectrum, W

Exposure per one zone, > 635nm (red spectrum) or
minutes 890-904nm (IR-spectrum)
First LILI with a wavelength of
635nm (red spectrum), then

Exposure per one zone, min-

utes (combined variant) 0.5-1.5 890-904nm (IR-spectrum) on
the same zones externally
Number of the exposed zones 1-2 Total exposure time should not

exceed 10 minutes

In the oropharynx

Localization area, endonasally, —
endoauricularly
Number of the exposed zones 10-12 -

and vasomotor rhinitis: first they were illuminated with continuous LILI
with a wavelength of 635nm, power of 1-5mW, endonasal exposure for
0.5—1.5 minutes in each half of the nose, then by pulsed IR LILI (890—
904nm), the power of 5—10W, pulse — 80Hz, exposure for 0.5—1 minute
[126]. A similar technique is used in the treatment of patients with otitis
externa, the intervention is carried out in an endoauricular way by red
continuous LILI (635nm) and in the area of the ear externally by pulsed
IR LILI (890-904nm) [134]. A follow-up study revealed that the positive
effect of complex treatment of patients with acute rhinitis LILI com-
bined with the applied LILI of the red and infrared ranges is maintained
for 6-12 months, whereas this period is 2—4 months using only the IR-
spectrum laser light. [116]. IR LILI is indicated in treating patients with
chronic tonsillitis, anginas and post-tonsillectomy wounds [19].
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The maximum effect of LLLT in the case of vasomotor rhinitis is
achieved by the 10th day, by means of endonasal illumination with a
continuous laser light of the red spectrum (635nm) [32; 37; 232], but
after the external exposure to the pulsed red spectrum LILI (635nm) on
the wings of the nose, a similar effect occurs by the 3rd—5th procedure
[160; 161; 175]. The efficacy of pulsed red LILI is significantly higher
compared to the IR spectrum in the treatment of children with chronic
adenoiditis [176]. Low level laser therapy is especially efficient during
neurovegetative vasomotor rhinitis [11; 73]. It is recommended to com-
bine LLLT with drug administration during allergic rhinitis. Some trials
showed the efficiency of the indication of cromoglicic acid in combina-
tion with pulsed IR LILI endonasally on the area of the maxillary antrum
(genyantrum) sinuses projection and on the AP for 30 seconds; exposing
no more than three pairs of AP per one procedure [190; 191]. The volume
of drugs used to treat the main and concomitant diseases is reduced by
2-3 times [196].

Preventive course of low level laser therapy every 4-6 months is in-
dicated to persons suffering from the compensated and decompensated
form of chronic tonsillitis (decompensation is manifested as recurrent
angina), chronic catarrhal, atrophic rhinitis and pharyngitis, vasomotor
rhinitis, as well as to persons with frequent episodes of ARVD, as well
as for practically healthy people, who have disorders of functional ability
of upper respiratory mucosa, which decreases the chance of a recurrence
by 1.6 times [48].

According to the results of a chance of a high quality RCT, illumi-
nation with continuous UV spectrum LILI (wavelength 337nm, power
density of SmW/cm?, exposure for 10 minutes) in patients with chronic
tonsillitis not only suppresses pathogens, but also affects the immune
reactivity of the body. LILI also stimulates the sympatic division of the
ANS and the adrenal cortex. The inflammatory reaction is suppressed
and the morphological structure of the palatal tonsils is normalized at
the LLLT background [79]. During combined intralacunar illumination
of palatal tonsils with LILI of the red (635nm) and UV (337nm) spectra
in patients with chronic tonsillitis, the serum IgG level decreases, while
the IgA level and phagocytic activity of neutrophils increases [205]. Pro-
cedure of UV spectrum LILI application during ear, nose, and throat
disorders is given in Table 23.
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Table 23

Technique 1a. Ear, nose and throat disorders. Locally, through the light
guide by continuous LILI of UV-spectrum. Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm, 365-405nm (UV) Consequentially
spectrum
Laser operational mode Continuous

Depending on the

Power at the output of the light 5-10 patient’s age and the

guide, mW type of the nozzle
Exposure per one zone, minutes 2-5 -
Number of the exposed zones 1-2 -
Localization endonasally. endoaurioutrly -
Number of the exposed zones 10-12 -

In children with allergic rhinitis (pollinosis), LLLT is carried out du-
ring the period of clinical remission 2—3 weeks prior to the blossom time
of causally significant plants, illuminating the areas of direct contact with
allergens and the reflexogenic zones of the respiratory tract of patients
[169]. In this period laser reflexotherapy may be included (2-3 therapy
courses shall be performed): GI4 (Hegu), GI11 (Quchi), TR5 (Waiguan),
VB20 (Fengchi), V10 (Tianzhu), V12 (Fengmen), F3 (Taichong), VC12
(Zhongwan), VC16 (Zhongting), P7 (Lieque), CV22 (Tiantu), VC17
(Shanchung). Treatment will be completed in 1-2 weeks prior to the
blooming period.

Laser acupuncture is quite effective in the treatment of patients with
Meniere’s disease and sensorineural hearing loss [236].

Foreign authors generally recommend laser acupuncture during va-
rious forms of rhinitis [252; 290; 325], also they show its influence on
the increase in the immune response (IgA, IgG and IgM indicators are
normalized) and the reduction of pain in chronic tonsillitis [285].

The technique is given in Table 24.

A lot of RCTs were conducted justifying the use of intravenous la-
ser blood illumination at various disorders of ear, nose and throat. For
patients with chronic decompensated tonsillitis ILBI-635 (wavelength
635nm, power of 1-3mW, 10 minutes exposure) causes pronounced re-
duction in tonsillitis and the growth of levels of immunoglobulins A, G,
M in the blood [36], in case of sensorineural hearing loss and Meniere’s
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Table 24

Technique 2. Ear, nose and throat disorders. Laser acupuncture.
Class of recommendation — llb

Parameter Value Notes
Laser light wavelength, nm (spectrum) | 635 (red) -
Laser operational mode Continuous -
lllumination power, MW 5.3 At the output of an acupuncture
nozzle
Exposure per 1 AP, s 20-40 -
Number of the exposed zones Upto5 -
Localization AP The recipe is chosen individually
Technique Contact Through an acupuncture nozzle
Number of the exposed zones 10-12 Daily

disease ILBI-635 results in lowering LPO parameters, increasing the
AOC, improvement or the stabilization of hearing [117].

ILBI-635 (wavelength 635nm, power of 1-2mW, exposure for 10—
15 minutes, 10 procedures per course) and phototherapy in patients with
chronic tonsillitis complicated by pyelonephritis help restore normal bio-
cenosis in the tissues of palatal tonsils, increased therapeutic efficacy of
up to 88% compared to the drug therapy (59%), providing a stable and
long-lasting remission in 86% of patients within a year and in 14% of
patients — for 18 months. The method has a strong antibacterial effect,
which is manifested in the decreased gram-positive staphylococci in the
region of palatal tonsils in 96.4% of cases, Escherichia coli —in 83.3%
and Neisseria subflava — in 52.4% of cases, which helps to restore normal
biocenosis in the tissues of the palatal tonsils [17].

ILBI-635 has a positive influence on the content of biogenic amines
and heparin when treating the patients with cochleovestibular dysfunc-
tion (Meniere’s disease and sensorineural hearing loss); levels of hist-
amine, serotonin, catecholamines reduce, free heparin is increased by
more than twice, main hemorheological indicators (FA, PB, PTI, BPA,
B-lipoproteins, Al, Ht, viscosity, ESR, pH, K*) get normalized. The pati-
ents’ dizzy spells are terminated, hearing is improved and tinnitus decre-
ased [131]. Alongside ILBI-635, central hemodynamics parameters are
improved, in particular, the tone of small arteries is effectively adjusted
[148].

The ILBI procedure is given in Table 25.
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Table 25

Technique 3. Ear, nose and throat disorders. ILBI-635 + LUVBI®.
Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm 365-405 (UV) LUvBI®
(spectrum) 635 (red) ILBI-635
Laser operational mode Continuous -
lllumination power, MW 152 At the output of a disposable light
guide
Exposure, minutes 85 LUVBI®
posure, 10-20 ILBI-635
Median cubital
Localization vein (v. mediana -
cubiti)
Technique Intravenously Through a dlspo§able sterile light
guide
Number of the exposed 10-12 Daily, alternating ILBI-635 and
zones LUVBI® every other day

The maximum anti-inflammatory and immune-stimulating effects of
low level laser therapy in patients with decompensated form of chronic
tonsillitis are formed during the combined intervention of LILI on the
palatal tonsils and NLBI by pulsed IR LILI (Two minutes per one area).
The achieved result persists within 1.5 years and the LLLT course [36].

NLBI and ILBI-635 showed a similar efficacy in the complex treat-
ment of patients with peritonsillar abscess [167].

The NLBI procedure is given in Table 26.

A RCT showed that after the combined use of low level laser therapy
and vacuum massage a hearing gain from 20,1 +1,2t041,3+2,5dB (p <
0.05) was revealed in 95% of patients with hearing loss after 6 months of
observation. At the same time the subjective state of patients improved
and cerebral circulation returned to normal. Patients tolerated the treat-
ment well, there were no exacerbations of comorbidities and remission
was maintained for 14 months. In the control group (standard treatment
without LLLT), some improvement of the state was also achieved, though
the hearing gain amounted to only 16.1 = 2.4 dB in the same period, and
remission was maintained for 10—12 months, being unstable in 22% of
these patients [119; 221].

The technique is given in Table 27.
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Table 26

Technique 4. Ear, nose and throat disorders. NLBI.
Class of recommendation — lla

Parameter Value Notes
Laser light wavelength, nm 635 (red) _
(spectrum)
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 30-40 Matrix emitter
Power density, W/cm2 3-4 Area on the surface

of 10cm?
Frequency, Hz 80 -
Exposure per one zone, minutes 2-5 -
Number of the exposed zones 2 Symmetrically
In the projection
- of large blood
Localization -
vessels close to the
lesion
Technique Contact Through a transparent
nozzle

Number of the exposed zones 8-10 Daily

In the complex treatment of patients with pharyngomycosis it is effici-
ent to apply laserphoresis of antifungal drugs. LILI enhances the effects
of drugs and exerts a pathogenetic effect on the pharyngeal mucosa [8].
Laser phoresis of biologically active agents is efficient in treating the
patients with chronic nonspecific tonsillitis [10].

The clinical and microbiological and cytological data are a rationale
for the selection of pharmaceuticals for the laser phoresis. It is recom-
mended to take: Furaginum in the presence of bacterial strains GR(+),
GR(-) that are resistant to antibiotics and sulfanilamides; Chlorhexidine
in a mixed flora, complicated cases, impossibility to select an adequate
antibiotic; urea in severe edema syndrome and complicated breathing;
Metronidazole in allergic component, high eosinophil count associated
with lambliosis; propolis in case of sluggish processes and weakened im-
munity; Hydrocortisone during concomitant pollen allergy and perennial
allergic rhinosinusitis; Mexidol during concomitant atrophic rhinosinu-
sitis, sluggish inflammatory process [239].

LILI parameters for laser phoresis technique are given in Table 28.
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Table 27

Technique 5. Ear, nose and throat disorders. Laser vacuum massage.
Class of recommendation - lib

Parameter Value Notes
Laser light wavelength, nm 890-904 (IR) _
(spectrum)
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 5-10 -
Frequency, Hz 80-1000 -
Vacuum, kPa 5-10 -
Procedure time, minutes 7-10 -
Number of the exposed zones 2 Sy_mmet-
rically
In the exit points of the | and Il branches of
the trigeminal nerve; in the projection of the
VI cervical vertebra paravertebrally in the
projection of lymph trunks arc, in the projec-
Localization tion area of the vertebral artery in the pro- _
jection of the suboccipital triangle and in the
projection of the exit of the greater occipital
nerve over trapezius muscle; from affected
side — in the area of the ear, parotid muscle
and temporal muscle
Technique Contact, stable -
Number of the exposed zones 8-10 Daily
Table 28

Technique 6. Ear, nose and throat disorders. Laser phoresis.
Class of recommendation — llb

Parameter

Value

Notes

Laser light wavelength, nm (spectrum)

780-785 (IR) or 890-904
(IR)

Laser operational mode

Continuous or pulsed

Duration of the light pulse for the pulsed

mode, ns 100-150 -
Power for the continuous mode, mW 40-50 -
Power for the pulsed mode, W 15-20 -
Power density, mW/cm? 20-25 -
Power density, W/cm? 7-12 -
Frequency for the pulsed mode, Hz 80 -
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Table 28 ending

Parameter Value Notes
Exposure per one zone, minutes 1-2 -
Number of the exposed zones 1-2 -
Localization On the affected area -
Technique Contact/distant Through a
nozzle
Number of the exposed zones 5-6 Daily

Thus, the analysis of the results of the RCTs dedicated to the applica-
tion of different LLLT techniques in treating disorders of the ear, nose and
throat suggest a fairly high level of credibility of evidence on the efficacy
of laser intervention, especially if combined with the drug therapy.

Low Level Laser Therapy for Surgical Disorders

According to many clinicians, it is most effective to combine diffe-
rent methods of low level laser therapy in surgical practice, as well as
to supplement them with other physiotherapy techniques [22; 23; 57,
60; 64; 90]. In particular, the combined illumination with laser light and
EHF-radiation is quite common [155; 166].

A RCT has shown that MLLLT (pulsed IR LILI, wavelength 890nm,
power of 10-15W, frequency 80Hz, exposure for two minutes, PMF by
induction of 25mT) effectively activates transcapillary metabolism in
the wound area during the complex treatment of patients with compli-
cated forms of erysipelas, helps restore the structure and function of the
microvasculature of the affected area by increasing the myogenic acti-
vity of smooth muscle cells of arterioles and precapillaries, normalizing
arteriolo-venous relationships, which ensures the nutritional blood flow
efficacy as a whole [22]. It is efficient to combine topical exposure and
ILBI-635 [60].

The combined use of copper nanoparticles and LLLT topically (wave-
length 635nm, pulse mode, the matrix transducer, frequency of 80Hz,
power density of 4.5W/cm?, exposure for two minutes) in the surgical
treatment of infected thermal cutaneous injuries enables to speed up arres-
ting infectious and inflammatory process in the wound by 6.2 + 0.5 days;
the appearance of granulation and epithelialization of the wound is re-
corded by 11.8 £ 1.0 days of the treatment [64].
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According to the data of clinical, morphological and pathophysiolo-
gical studies, during the regenerative treatment of patients with purulent
wounds of soft tissues of the maxillofacial region, the illumination with
pulsed IR LILI (890nm) topically is superior to traditional methods of
treatment [192].

Numerous foreign studies show that topical illumination with LILI of
different spectra after surgical interventions significantly reduces the pain,
improves the quality of wound healing, makes anti-inflammatory effect
and improves microcirculation. Continuous red (635nm) and pulsed IR
(904nm) LILI are used most frequently [277; 288; 301; 305; 307; 308;
311; 327; 342; 348]. It is also recommended to combine ILBI-635 and
local illumination of wounds of different origin [320].

An effective decubitus ulcer debridement technique is worked out,
depending on the clinical form and stage of development, through consis-
tent topical exposure to red (635nm) and infrared (890nm) LILI, giving
an increase in speed and the percentage of epithelialization by 4.9 times
and enabling to achieve complete wound healing in 49% of cases within
32 days. In case of deep decubitus ulcers at the necrotic, necrotic-in-
flammatory and inflammatory-regenerative stage, this technique makes
it possible to obtain healing in 29.4% of cases. In case of superficial
decubitus ulcers at the primary reaction stage, as well as at the regene-
rative and cicatrization stages application of only continuous red laser
light (635nm) promotes their complete healing in 57% of cases [219].
The technique is given in Table 29.

As a result of a high-quality RCT, it was shown that the ILBI-405
technique (wavelength 405nm, power of 1-2mW) is effective in the cor-
rection of microcirculatory disorders in patients with chronic obliterating
diseases of lower limb arteries. According to the data of clinical, labora-
tory and instrumental studies, this method is superior to the conventional
therapy in terms of its therapeutic efficacy and may be recommended
for implementation in wide clinical practice. ILBI-405 enhances the
functional activity of the microvasculature, normalizes blood rheology
indicators and lipid metabolism, which allows improving the efficiency
of the complex treatment up to 83% compared to 60.0% in the case of
the standard therapy [40].

In another RCT, a similar technique was used effectively in patients
with purulent necrotic processes in diabetic foot syndrome. ILBI-405
activates the transcapillary metabolism, helps restore the microvascu-
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Table 29

Technique 1. Surgical disorders. Locally by continuous or pulsed LILI.
Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm 635 (red) _
(spectrum) 890-904 (IR)

Laser operational mode

Continuous/Pulsed

Duration of the light pulse for

the pulsed mode, ns 100-150 B
Average power for the continu- 10-15 Single emitter
ous mode, mW
Pulsed power for the pulsed 10-15 Single emitter
mode, W
Pulsed power for the pulsed 60-80 Matrix emitter
mode, W
Area on the surface
Power density, W/cm2 6-8 of 10cm? foe a matrix
emitter
Increase of microcircu-
lation, regenerative and
Frequency for the pulsed mode, 80-150 antieden?atous offects
Hz reflex action
1000-1500 Analgesic effect
Exposure per one zone, minutes 1-5 -
Number of the exposed zones 1-2 -

On the affected area

distant for single emitters

Localization (wound, trophic ulcer, area —
of inflammation, etc.)
Contact for matric emit-
. . Through a transparent
Technique ters, contact-mirror or

and mirror nozzle

Number of the exposed zones

10-12

Daily, 3 courses a year
in 1-3 months

lature structure and function by increasing the myogenic activity of the
smooth muscle cells of the arterioles and precapillaries and normalizing
arteriolo-venous relations, which ensures the increase in the partial pres-
sure of oxygen in the foot tissues by 13.7% from the baseline, facilitates
the rapid purification of wound surface from necrotic purulent detritus,
normalization of microcirculation, there was recorded the accelerated
formation and maturation of the granulation tissue and epithelialization
of the wound by 1.3 times, compared to the conventional technique [217].
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The high effect of ILBI-635 and special wound dressing was shown
in patients with burns of varying severity. The method allows earlier
achievement, compared to the traditional method of treatment, healing
of superficial and deep burns, reducing the cost of infusion therapy, me-
dications, decreasing the time of hospital stay by 1.4 times and cost of
treatment of burn patients as a whole [57].

ILBI-635 is also indicated during reconstructive operations on the
abdominal aorta and the arterial vessels of the lower limbs: it enables to
reduce the number of postoperative complications fourfold, to shorten the
length of patients’ stay in the recovery room by 1.5 times and increase the
time period of the postoperative pain syndrome occurrence twofold [101].

In patients with appendicular infiltrate it is recommended to combine
topical illumination with continuous LILI of the red spectrum (wave-
length 635nm, 15-20mW, exposure for two minutes) with ILBI-635
(wavelength 635nm, power of 1-2mW, exposure for 20 minutes), which
allows the reduction of the length of the patients’ stay in hospital from
19.6 £2.9 to 12.4 £ 3.2 bed-days, and the abscess formation rate from
17.9% to 3.4% [23].

Combined therapy of patients with sterile pancreatic necrosis by ap-
plying ILBI-635 in combination with a topical (transcutaneous) low level
laser therapy with the pulsed IR LILI, after mini-invasive and endoscopic
interventions, enables the prevention of infecting lytic lesions in 67.7% of
cases, decrease the time of in-patient treatment and reduce mortality by
13.2% compared to the control group. In patients with infected pancrea-
tic necrosis, after the adequate surgical sanitation of purulonecrotic foci
alongside basic therapy, conducting ILBI-635 and topical percutaneous
LLLT reduces mortality from 42.8 to 23.1% [60].

The combined potentiation of the traditional treatment of patients
with purulent peritonitis with laser technologies (intraoperative abdo-
minal sanitation using PDT and postoperative ILBI-635), contributes
to the achievement of the better treatment outcomes without additional
pharmacological patient load as compared to the traditional protocols.
According to the RCT results, in the main group of patient’s, mortality
made 5.5% in the case of local peritonitis, 11.8% in the case of diffuse
peritonitis and 23.8% in the case of generalized peritonitis; making the
control groups: 8.3%; 19.4% and 45%, respectively [153].

It is known that in the acute and early periods of spinal cord injury,
immunodeficiency develops in 91.5-100% of patients, and ILBI-635 is an
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effective method for the correction of this state. Laser blood illumination
can be used in any of the periods of traumatic spinal cord disease. In the
controlling immunodeficiency disorders of patients in the acute and early
periods of vertebral cerebrospinal trauma it is most effective to combine
ILBI-635 with topical illumination by pulsed IR LILI (§890nm), which re-
sults in the normalization of non-specific and cellular factors of the body
by 21st day since the date of injury. ILBI-635 also has immunocorrective
influence and contributes to the relief of immunodeficiency by the 30th
day since the date of injury. In the complex treatment of purulent septic
complications in patients with spinal cord injuries daily intravenous laser
blood illumination with consistent exposure to infrared LILI locally from
5 to 7 procedures allows arresting the immunodeficiency state and the
purulent septic process within a fortnight [219].
ILBI-635 and LUVBI® techniques are given in Table 30.

Table 30

Technique 2. Surgical disorders. ILBI-635 + LUVBI®.
Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm 365-405 (UV) LUVBI®
(spectrum) 635 (red) ILBI-635
Laser operational mode Continuous -
Power, mW 152 At the output of a disposable light
guide
Exposure, minutes 35 LUVBI®
posure, 1020 ILBI-635
Median cubital
Localization vein (v. medi- -
ana cubiti)
Technique Intravenously Through a dlspogable sterile light
guide
Daily, alternating ILBI-635 and
Number of the exposed zones 10-12 LUVBI® every other day

One RCT showed that the direct intervention by the continuous red
LILT (635nm, 10mW/cm?, five minutes) and NLBI by the pulsed IR
LILI (890nm) on the trophic ulcer in patients with CVI mainly affects
the clinical signs of the disease — pain and cramps, clinical efficacy of
LLLT makes 51.5% [90].
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Table 31
Technique 3. Surgical disorders. NLBI. Class of recommendation - lib

Parameter Value Notes
Laser light wavelength, nm 635 (red) _
(spectrum)
Laser operational mode Pulsed —
Duration of the light pulse, ns 100-150 -
lllumination power, W 30-40 Matrix emitter
Power density, W/cm? 3-4 Area on the surface of 10cm?
Frequency, Hz 80 —
Exposure per one zone, minutes 2-5 -
Number of the exposed zones 2 Symmetrically
In the projection of
Localization large blood vessels -
close to the lesion
Technique Contact Through a transparent nozzle
Number of the exposed zones 8-10 Daily

According to the results of an average quality RCT, it is recommen-
ded to illuminate by the pulsed IR LILI in the projection of the internal
organs in the combined treatment together with the intake of cytokines in
patients suffering from purulent-inflammatory complications of disorders
of retroperitoneal organs [158]. The technique is given in Table 32.

A small number of RCTs are devoted to the substantiation of laser-
puncture during surgical disorders. Prescriptions, i.e. exposure localiza-
tion and sequence, are determined depending on the disease.

Topical illumination with the pulsed IR LILI (890—904nm) locally and
laser acupuncture in the complex treatment of patients with diabetic foot
syndrome in outpatient conditions contribute to the rapid cleansing of the
wound surface from necrotic purulent detritus, enhanced phagocytosis,
normalized microcirculation, weakened the inflammatory infiltration,
enhanced macrophagal reaction, fibroblast proliferation and angiogene-
sis, stimulation; accelerated formation and maturation of the granulation
tissue and epithelialization of the wound by 1.3 time, in comparison to
the conventional technique [136].

A similar procedure in patients with trophic ulcers in case of CVI
activates transcapillary metabolism, helps restore the microvasculature
structure and function by increasing the myogenic activity of the smooth
muscle cells of the arterioles and precapillaries and normalizing arteriolo-
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Table 32

Technique 4. Surgical disorders. Pulsed IR LILI in the projection
of the internal organs. Class of recommendation — |

Parameter Value Notes
Laser light wavelength, nm 890-904 (IR) _
(spectrum)
Laser operational mode Pulsed -
Duration of the light pulse, ns 100-150 -
lllumination power, W 50-60 Matrix emitter
Power density, W/cm? 5-6 Area on the surface of
10cm2
Frequency, Hz 80 -
Exposure per one zone, minutes 2-5 -
Number of the exposed zones 2 Symmetrically
- In the projection of the
Localization -
affected organ
Technique Contact Through a transparent
nozzle
Number of the exposed zones 8-10 Daily

venous relationship, which accelerates the formation and maturation of
the granulation tissue and epithelialization of wounds by 2.1 times as
compared to the conventional method [151]. The laserpuncture technique
is given in Table 33.

Table 33

Technique 5. Surgical disorders. Laser acupuncture.
Class of recommendation — llb

Parameter Value Notes
Laser light wavelength, nm (spectrum) 635 (red) -
Laser operational mode Continuous -
Power, mW o_3 At the output of an
acupuncture nozzle
Exposure per 1 AP, s 20-40 -
Number of the exposed zones Upto5 -
Localization AP The recipe Is chosen
individually
Technique Contact Through an acupuncture
nozzle
Number of the exposed zones 10-12 Daily
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Thus, there are numerous foreign and domestic RCTs, irrefutably
proving the high efficacy of LLLT in patients with pain syndromes, mi-
crocirculation and trophism disorders, inflammatory processes, immune
imbalances in various surgical diseases. A conclusion can be drawn about
a high level of credibility of the evidence presented in the current sources
relating to LLLT application in a surgical practice, based on the analysis
of the RCTs.
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CONCLUSION

The presented clinical guidelines are based off of the data of scien-
tific studies on the effectiveness of different methods of low level laser
therapy in the treatment and rehabilitation of patients with arthropathy,
ear, nose and throat disorders, cardiovascular and nervous disorders, as
well as in surgical patients. Practical use of standardized low level laser
therapy protocols is based on the objective evidence of numerous trials,
that will allow to improve the efficiency of any comprehensive treatment,
achieving long-term remission of chronic diseases and carrying out the
prevention of complications.

These guidelines should help specialists in complicated issues to choo-
se the most efficient laser exposure technique. The ability of the physi-
cian to get orientated in a variety of traditional and innovative methods
of physical therapy, the use of the principles of evidentiary medicine in
assessing the efficacy of various physical factors are indicators of their
high professionalism.
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New generation of laser physiotherapy devices for medicine...
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LASMIS.,, Laser physiotherapy devices of new

generation

New generation of the devices - new potentiail for treatment
and prevention of a wide range of diseases

+ The frequency range has been extended up to 10 000 Hz.

+ For the first time pulsed lasers can securely operate at the frequency
of 10 000 Hz.

- Convenient, extremely reliable LASMIK® connector with the colour
differentiation of the wavelength of lasers.

« Five-year manufacturer’s warranty, including the warranty for all
pulsed laser emitting heads.




Best design and ergonomics

It is simple and easy to operate the LASMIK devices!
Simple, user-friendly control panel.

It is possible to learn to operate the apparatus in 5 minutes, and it is not
necessary to refer to the instruction manual. Everything is extremely simple

and clear!
In 95% of techniques the The frequency of 10 000 Hz
exposure is 2 or 5 minutes, allows the implementation of new high-
which is taken into account in performance laser therapy techniques
“LASMIK” devices, — the fixed (dermatology, neurology, anesthesia,
timer values are set exactly like etc.). The fixed values are set according
this. This saves time and makes to those which are most frequently
the work of the medical staff much used in the techniques (10, 80, 3000
easier. But it is also possible to and 10 000 Hz), but it is possible to
set any time from 1 second to choose different ones from 0,5 to
90 minutes. WZ_.__

)“l-:lnllll'l-"‘:E_"'T‘;Eh

The built-in The most The power switch
photometer allows the reliable is on the rear panel
user to monitor pulse and simple of the device which
and average power over connection completely eliminates
the entire spectral range with the its accidental shutdown

(from 365 to 960 nm). emitting head. during the procedure and
increases the reliability of

the operation.



5-year warranty!

1. Only heavy-duty membrane keyboards are used, which ensures
1 000 000 pressings of any button of the keyboard, that means
more than 20 years of the continuous work of the device!

There can fast occur fading, cracking and button breaking
in standard devices. We use sealed electrically conductive
contact pads, which are located at some distance; when

pressing the membrane with a finger, it flexes till the touch of
the contact surfaces and thus the switch-over happens.

2. The extremely reliable connectors TRS 6.35 mm
stereo, made in accordance with the unique 3-wire
LASMIK® technology are impossible to break!

The time of warranty is no less than 20 years, the process
of changing the laser emitting head is simple and easy!

3. Each of the three control lines is duplicated with
a double wire which completely eliminates any
accidental breakage and greatly increases the
reliability of the device as a whole.

m 4. Foreign laser diodes from the world’s leading
. :
- manufacturers have a warranty period of the
s~ continuous operation up to 150 thousand hours!

It is unreasonable to save on reliability.

5. The remote power supply unit certified in
accordance with the European standards for N\ g
medical equipment (EN60601-1) eliminates .

) : o B W,
the high voltage in the device itself and Al n
increases its reliability. - )




Control panels of “Matrix” and “LASMIK” devices have slight
functional differences.

“LASMIK” and
Parameters “Matrix” and “Matrix-Urolog” “LASMIK-ILBI”
Laser illumination pulse repetition rate, Hz:
« Fixed 10, 80, 600, 3000 10, 80, 3000, 10 000
« Optional 0,5-3000 0,5-10 000
Time of the illumination exposure of the device, min.:
+ Fixed 1;10 and “H” 2;5and “H”
« Optional 0,1-90 0,1-90
+ External modulation mode Availability Availability

The main advantages of “LASMIK” and “LASMIK-ILBI” devices

The frequency range has been extended up to 10 000 Hz.
The availability of the option with the vacuum channel for laser-vacuum technique (“LASMIK”).

The power control and the possibility to set up the frequency from 0,5 up to 10 000 Hz in
each of the channels.

For the first time pulsed lasers can operate at the frequency of 10 000 Hz.
The wavelength and power limit indication on all laser heads.

The measurement and digital indication of the pulse and average illumination power within
the range of wavelengths from 365 to 960 nm.

The continuous, pulse, modulated, multi-frequency and bioresonance operation mode of laser
emitting heads is ensured.

The fixed timer values of 2 and 5 min allow quick and unmistakable choosing of the required
mode, which is used in most laser therapy techniques.

The maximum choice of laser emitting heads for all laser therapy techniques.

Convenient and extremely reliable LASMIK® connectors for the attachment of the heads,
which are of different colours according to the wavelength of the laser used.

The coloured fastening straps of laser emitting heads for ILBI together with the colour
differentiation of the connectors allow avoiding mistakes while choosing the wavelength
required for the procedure.

The devices for ILBI are unified with general therapy devices, all laser therapy techniques can
be implemented on all devices.

The devices are maximally unified to be combined with other physiotherapy devices and to
implement conjoined and combined techniques.

The minimum weight allows moving the devices to any department of the medical center.
The protection against any unauthorized change of the operation mode during the procedure.
Modern design and increased reliability.

5-year device warranty and for the first time the warranty for IR-laser emitting heads.



LASMIK®

The number of concurrent channels for emitting heads

Control and indication of the illumination power
and wavelength of the laser sources

The illumination wavelength for laser emitting heads, nm
The illumination wavelength for EHF range, mm

The method of setting of the timer value and pulse
repetition frequency

The timer (automatic mode)
fixed values, min
optional choice, min

The frequency of the modulation and repetition
of the pulses, Hz

fixed values
optional choice

The illumination power adjustment

Weight, g
LASMIK-01 (2 laser channels)
LASMIK-02 (4 laser channels)
LASMIK-03 (1 laser and vacuum channel)

Dimensions, mm:
LASMIK-01 (2 laser channels)
LASMIK-02 (4 laser channels)
LASMIK-03 (1 laser and vacuum channel)

Electrical safety class

Laser safety class

Power:

Voltage, V

Frequency, Hz

Maximum power consumption, VA
LASMIK-01 (2 laser channels)
LASMIK-02 (4 laser channels)
LASMIK-03 (1 laser and vacuum channel)

The average operation period without maintenance service, h

The warranty*

Specifications of “LASMIK” and
“LASMIK-ILBI” devices

1,20r4
There is

365-1300 (is defined by the type of the
exchangeable remote emitter)

4,9; 5,6; 7,1 (is defined by the type of
the exchangeable remote emitter)
fixed or optional

2; 5 and “N” (not limited)
0,1-90

10, 80, 3000, 10 000
0,5-10 000
from 0 to maximum value

800
4200
950

280x210x105

345%260x150

280x210x105

II, B type (grounding is not required)
1M

90-250
47-65

10

15

12
5000

5 years

* For the base unit and IR-pulsed laser emitting heads, 12 months for the rest products.




LASMIK®
The Comparison of the Parameters

TECHNOLOGY

of the laser emitting heads for the devices of new
and previous generation

The devices of new generation of LASMIK® The devices of previous generation
(“LASMIK?”, “Agiur”, “LASMIK-ILBI”, “LASMIK-  (“Matrix”, “Matrix-Urolog”,
BIO?”, etc.) technology “Mustang-2000”, etc.)
Parameters Parameters
Wave- Wave-
Head name length, nm Power Head name length, nm Power
MLOIK go0-o04  0W
(matrix)
3BW 3BW
MLOIKP (ML-635-40) 635 (matri)  MLOHR 650670 (1oirh
ML-650-100 650 . - -
(matrix)
LO1 890-904 5W
LO2 890-904 10w
LO3 890-904 15W
LO4 890-904 20W
LO7 890-904 90 W
LOK2 (LO-635-5) 635 5W LOK2 650-670 5W
KLO-405-120 405 120mW  HKLO-405-120 405 120 mW
HLO-450-50 (KLO-445-50) 445-450 50 mW - - -
KLO-635-5 635 5mW KLO1 635 5mW
HLO-635-15 635 15 mW KLO3 635 10 mW
KLO-635-40 635 40 mW KLO4 635 40 mW
HLO-635-50 (NLBI) 635 50mW - - -
HLO-650-50 650 50 mW HLO2 650 40 mW
KLO-650-200 650 200mW - - -
KLO-780-90 780-785 90 mW
HLO6 808 200 mW
HLO7 1300 5mW
KL-ILBI-365-2 (for UVBI) 365-400  1,5-2mW* HKL-ILBI-365 365-400  15-2 mW*
KL-ILBI-405-2 405 15-2 mW*  KL-ILBI-405 405 1,5-2 mW*
KL-ILBI-450-2 %
(KL-ILBI-445-2) I - -
KL-ILBI-450-20 *
(KL-ILBI-445-20) L - -
KL-ILBI-635-2 635 2 mW* KL-ILBI 635 2 mW*
KL-ILBI-635-20 635 20 mW*  HL-ILBI-M 635 20 mW*
KL-ILBI-IR 808 40 mW*

* At the output of the light guide KIVL-01 produced by the Research Center “Matrix”
under TR 9444-005-72085060-2008.




LASMIK® -

Laser emitting heads
of new generation

With one laser
on the left

The heads are used for the external exposure through the local contact with the mirror
nozzle, distant or contact without a nozzle, and with optic and magnetic nozzles. The heads
are made in accordance with brand new technologies from special heavy-duty plastic, do not
break, crack or crash — they are more reliable than those made from metal.

Designation: TYPE (LO — pulsed, KLO — continuous) — wavelength — power.

For example, LO-904-20 — pulsed laser emitting head with the wavelength of 904 nm (IR) and
maximum power of not less than 20 W (can be adjusted downwards).

Matrix
in the middle

Designation: TYPE (ML) — wavelength — power.

Matrix emitting heads with 8 pulsed laser diodes of IR
(904 nm) or red spectrum are most often used. Detailed
information is given further.

For intravenous laser blood illumination (ILBI)
on the right

Designation: KL-ILBI — wavelength — power.
Detailed information is described below.

All laser emitting heads are attached to the device
with the help of convenient, modern and extremely
reliable LASMIK® connectors specially designed for
laser therapy devices.




These are necessary for the optimization of the impact area and the energy density of the
impact, laser diodes are located on the surface so that the light fields created by them separately
when combining ensure the best spatial-energy parameters of the technique as a whole
[Moskvin S.V,, 2008, 2014].

Such heads have maximum versatility and can be implemented practically in all the laser therapy
techniques, except acupuncture, that is why they are included in the simple kits of the equipment.
They are used for the external application as well as for the impact on the projection of the
internal organs, located at the depth up to 15 cm (IR-lasers).

ML-904-80 ML-904-200 ML-635-40
Parameters (MLO1HK) (MLO1KM) (MLO1KR)
Wavelength, nm 904 904 635
Spectrum (colour) IR R red
Number of laser diodes, pcs. 8 8 8
Pulse power, W 80 200 40
Impact area, cm? 8-50 8-50 8-50
Available analogues Conditionally No No

Laser diodes in the modern matrix laser heads ML-904-80, ML-904-200 and ML-63540 are
made under the LASMIK® technology, and are located right on the surface, not behind any glass
(no distance), which can significantly improve the efficiency of impact efficiency with a lower
number of laser sessions. The square of the light spot, according to which the power density
is calculated, at the distance up to 0,5 cm from the LD is 8 cm?, that is 8 light sources can be
presented with the sum of 8 laser heads with one laser and mirror nozzle. At the distance of
7 cm (limit) a pretty much rectangular area with the size of 5x10 cm is formed and the power
density is calculated taking into consideration the aggregate capacity of all the laser diodes on
the square of 50 cm?.

The laser emitting head ML-635-40 (MLO1KR) is mostly used for the technique of non-invasive
(external, transdermal) laser blood illumination with the unique efficiency and for the illumination
of the pathological focuses at the depth of up to 5 cm.

The laser emitting head LO-LLNP contains 4 separate blocks with 3 continuous red and 2 pulsed
IR LDs, so, in this case the matrix emitter is not flat, but volumetric. The boards are on the flask
opposite each other, as a result, all sides of a penis are equally illuminated.

Matrix emitting heads with continuous laser diodes are rarely used.



Laser emitting heads for intravenous

laser blood illumination (ILBI)

",;. ' \q: '/W ,;
LDt LR,

Name Wavelength, Power*,
nm mW
Laser emitting head KL-ILBI-365-2 (for UVBI) 365-400 2
Laser emitting head KL-ILBI-405-2 405 2
Laser emitting head KL-ILBI-450-2 (KL-ILBI-445-2) 445-450 2
Laser emitting head KL-ILBI-450-20 (KL-ILBI-445-20) 445-450 20
Laser emitting head KL-ILBI-530-2 (KL-ILBI-525-2) 520-530 2
Laser emitting head KL-ILBI-530-20 (KL-ILBI-525-20) 520-530 20
Laser emitting head KL-ILBI-635-2 635 2
Laser emitting head KL-ILBI-635-20 635 20
Laser emitting head KL-ILBI-808-40 808 40

* At the output of the light guide KIVL-01 produced by the Research Center “Matrix”.

+ Only lasers for the laser blood illumination! (No cheap and inefficient LEDs or outdated
lamps are used!)

« Laser light energy is better brought into the light guide (the greater the power, the
better the effect).

+ The convenient housing (allows easy inserting and removing of the light guide).

+ Has a special laser illuminator (it does not have contact with the patient and does not
cause negative feelings).

+ Optimal dimensions allow using shorter light guides (to 20 cm) while keeping polarization
of light.

+ A special reliable and durable strap (can be disinfected and sterilized).

« Straps and connectors match the colour (wavelength) of the laser source (to avoid
mistakes while choosing the head during the procedure).




Heads for non-invasive (external) LAs
laser blood illumination (NLBI)

Our studies (1997-2014) have proven that the best option for
non-invasive (external) laser blood illumination (NLBI) is the
application of the matrix emitting head MLO1KR (ML-635-40)
on the projection of large blood vessels close to an injured area,
in which pulsed lasers in the red spectrum (635nm) are used
[Moskvin S.V,, 2014; Moskvin S.V. et al., 2007].

= -.-—-‘ f
Nevertheless, some specialists prefer to illuminate exactly the :’ m
projection of the cubital vein, the area through which ILBl is most
often implemented. In this case it is necessary to have a special

emitting head with much more power as the laser light energy is
ten times weakened under such method of delivery.

KLO-635-50 (NLBI)

Basic features

+ Laser wavelength — 635 nm (red spectrum).

+ Average power — 50 m\W.

+ Fastened with a special strap on the arm or on the knee above the projection of the vessels.
+ A special appliance for power density optimization and stabilization.

Laser-LED matrix emitting

head MLS-1 (Effect)

This head is more often used for the systematic exposure on the body,
for external laser illumination technique or colour therapy.

Basic features

+ The availability of several light sources with a different wavelength (colour).

+ The total area of the light spot at the distance of 1 cm — to 40 cm?.

+ The possibility of the modulation of the LED illumination of any frequency, set on the base unit.
+ The possibility of LED or laser switching when all the other light sources are disconnected.
+ The use of pulsed lasers of infrared (IR) or red spectrum.

The parameters of the light sources of the emitting head MLS-1 (Effect)

Colour Wavelength, Type Number, lllumination Total illumination
nm pcs. mode power

Blue 470 LED 12 cont./mod. 20 mW*

Green 530 LED 3 cont./mod. 10 mW*

IR 850-960 LED 4 cont./mod. 60 mW*

Red 635 Laser 3 Pulsed 15 W**

IR 904 Laser 1 Pulsed 10 W**

* For the continuous illumination mode, for the modulated mode the average power is two times decreased.
**Pulse power.



LASMIK®

TECHNOLOGY

Name

Laser emitting head KLO-405-120
Laser emitting head KL-ILBI-405-2
Laser emitting head KL-ILBI-365-2 (for UVBI)

Matrix laser emitting head MLO1KR (ML-635-40)
Laser emitting head LOK2 (LO-635-5)

Laser emitting head KLO-635-5

Laser emitting head KLO-635-15

Laser emitting head KLO-635-40

Laser emitting head KLO-635-50 (NLBI)

Laser emitting head KLO-650-50

Laser emitting head KLO-650-200

Laser emitting head KL-ILBI-635-2

Laser emitting head KL-ILBI-635-20

Laser emitting head KLO-450-50 (KLO-445-50)
Laser emitting head KL-ILBI-450-2 (KL-ILBI-445-2)

Laser emitting head KL-ILBI-450-20 (KL-ILBI-445-20)

LASMIK® connectors -
maximum reliability

Wave-
length, nm

Connector
(colour)

e
A
rd
-

405
405
365-400

635
635
635
635
635
650
650
650
635
635

445-450
445-450
445-450




Universal equipment stand

LASMIK-SF

The development of laser physiotherapy requires several devices to be implemented in
a conjoined and combined procedure in one workplace. The techniques of laser-vacuum
massage, EHF-laser therapy, vibromagnetic laser massage, local laser negative pressure
(LLNP), laser biorevitalisation have been actively developing, and recently are gaining more
and more popularity. For their successful implementation it is necessary to have different
devices, nozzles, gels, etc. at hand. A new specialized equipment stand has been designed for
physiotherapy rooms in medical institutions and cosmetology centres (salons).

Special holders are designed for the emitting heads and nozzles for laser and physical therapy
devices “Matrix”, “LASMIK”, “Agiur”, “Matrix-ILBI”, “Matrix-Urolog”, “Matrix-VM”, etc.

The characteristics of the equipment stand
LASMIK-SF

+ It allows the setting of several different
devices (laser, vacuum, BIO, etc.) in one
place and combining (conjoining) different
types of physiotherapy exposure.

- lItis convenient and ergonomical.

« Methodical references and records are
always at hand.

. There are several shelves for nozzles,
accessories and storage of the supplies.

« There are specific holders for 5 laser
emitting heads.

+ Castors make the stand easy to move
around the medical centre.




Emitting head holder

The holder is designed to clasp the emitting heads at the place of the
illumination or to keep (fix) them between procedures, there are two
options available: Dr-1 and Dr-2.

Holder Dr-1 is designed to arrange an emitting head on the place of the implied exposure, for
this purpose it is fixed in a special ring (the photo on the left at the top), it is also used for the
vertical fixation of the power cord of an emitting head and a vacuum tube (the photo on the
right with the arrow up) while implementing laser-vacuum massage procedures (the photo
on the right the arrow down). lllumination from above eliminates patients’ unpleasant feelings
caused by the cord and tube slipping on the body and increases the reliability of the operation
of the laser-vacuum apparatus.

Holder Dr-2 is fixed to the metal surface of the 4-channel option of “Matrix”, “LASMIK” and
“Matrix-Urolog” devices or to the side surface of the stand with the magnetic lock, it is designed
to fix (keep) the emitting heads between procedures, for this purpose they are located in the
holder cavity.

You should not direct a laser emitting head to the eyes or to the glare surfaces of the
surrounding things with the help of the Dr-1. It is necessary to shut the emitting heads with a
special protective cover while fixing (keeping) them in Dr-2.



LASMIK®
Special emitting heads

y . The IR (wavelength — 904 nm)
" =2 pulsed laser emitting head of
///'_‘ \ the increased power (up to 300
/ W) MLO1KM is designed to treat

diseases such as gout, psoriasis,
prostate adenoma, etc.

We continue producing matrix LED heads for all
the devices of “Matrix” and “LASMIK” series. They
are much less efficient than laser light sources,
but are used in some techniques for psycho- and
colour therapy.

The emitting heads of EHF-range can be
connected to all devices of “Matrix” series.
The conjunction and combination of different
physical healing factors make it possible to
increase efficiency of the treatment.

A special acupuncture nozzle (concentrator) is used ”i
to implement EHF-acupuncture. |




Expendable materials and nozzles

for individual use

The advantages of individual flasks for the local laser negative pressure (LLNP)
technique or for the laser-vacuum massage

1. A patient’s complete safety is ensured with the use of the
individual flasks.

2. Patients are more willing to undergo the procedure having 7 )-E\‘s
been informed about such a possibility. W\‘@ %
3. The use of the individual flasks is an additional income for the
medical centre.

New vacuum cup attachments for laser-vacuum massage (KB-5) — now 7 pieces!

The nozzles for the operation on a face — FVM-25 and FVM-15,
diameter of 25 and 15 mm correspondingly, are additionally
supplied.

Most patients prefer procedures implemented with the help of
individual nozzles (cups), that is why there is a possibility to buy
nozzles with a discount.

Slot nozzle FVM-S

Light guides KIVL-01 for the intravenous laser blood illumination (ILBI)

The peculiarities of the sterile light guides KIVL-01 of the

Research Centre “Matrix” produced in accordance with TR 4 -

9444-005-72085060-2008: —
super-sharp injection needles are painless and ensure patients’

4
maximum comfort; A A:

the light guide with the diameter of 500 pm ensures stable exposure

parameters while preserving the initial illumination polarization and

maximum therapeutic effect;

the high ratio of the input of the laser light into the fiber ensures high and stable power at the light guide

output;

does not damage the laser diode in the emitting head.
ATTENTIONI Only light gU|des KIVL-01 produced in accordance with TR 9444-005-
72085060-2008 can be used with “Matrix” and “LASMIK” devices! Other light guides cannot
ensure the stable illumination power and positive results of the treatment, and can cause
emitting head failure.

A disposable filtration system F-1 for the vacuum therapy devices “Matrix-VM”
or laser-vacuum therapy “LASMIK-03”

The filter is designed to protect the device from the penetration of
foreign substances (oil, lotion, saliva etc.) inside the pump. The filter
works within the period of 7 to 30 days, depending on the intensity
and operating conditions, that is why it is recommended to change
the filter weekly. Late filter replacement can cause the device to
fail, and the necessity to repair it (which is expensive).




Laser physiotherapy device - LASMIK®
LASMIK® :

TECHNOLOGY

— This is the only medical
= device which has
~ 8 wavelengths for

— -l:l-';',','.;ii'o_-"
- . .

;i =1 laser cosmetology and
[ P medicine - 405, 445,
K- 525, 635, 785, 808, 904,
1300 nm.

The laser emitting head KLO-780-90
(780-785 nm, 90 mW) and cosmetology
transparent attachment LASMIK® is designed
to implement laser phoresis (biorevitalization
according to LASMIK® technology).

Now the set of vacuum cups attachments for the % i ;
=\ I =

vacuum and laser-vacuum massage KB-5 contains
special nozzles for the face FVM-25 and FVM-15 i j
with the diameter of 25 and 15 mm. Special t__

shockproof material on the basis of polycarbonate is y "‘,’ }

used for the production of the nozzles. The nozzles L 3
cannot be broken or scratched, they are easy to wash
and sterilize. Optimum geometric dimensions allow
achieving the maximum technique effect.
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Special apparatus gels and masks:
LASMIK® hyaluronic acid gel;
LASMIK® anti-cellulite gel;
LASMIK® revitalizing mask.

New formula — better quality!

Prices are now lower, and there are discounts available to regular customers.




LASMIK®

TECHNOLOGY

Optic and magnetic attachments

These attachments allow the implementation of laser
illumination with a pathological focus. This results in
minimal loss, and with the required shape and field
area, allow the implementation of magnetic laser
therapy.

—

External modulation unit “Matrix-BIO”

It can operate with all the devices, and increases
the efficiency of laser therapy through the
synchronization of the exposure with a patient’s
biorhythms.

Protective glasses

The glasses are used to protect the medical staff
from the reflected illumination during the procedure;
the glasses are of modern design, light and
comfortable.

Attachments, “Matrix-BlO”,

protective glasses

Proctology nozzles

P, i —u
o ] -
P-3 {1

Gynecology nozzles

G-1, I:

G-2, .:
G3 .

U-1 Urology nozzle for the heads
of LO type

@ f///

///1

The set of otolaryngology nozzles:
a-L-1-1(S-1-1); b - L-1-2; ¢ — adapter

The set of stomatology nozzles:
a-S-1-1,b - S-1-2, ¢ — adapter

a S11 _u@j::\\‘
b S-1-2 M@:Qg
c W

A disposable
light guide
with a needle
for ILBI

A mirror magnet nozzle
attachment ZM-50 for
the heads of LO and
KLO type

Mirror magnet
nozzle attachment
MM-50

Mirror nozzle
attachments

Acupuncture nozzle
attachment A-3
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“Matrix-ILBI” laser therapy device
(upgraded)

Digital indication of the laser illumination wavelength.

The connector under TRS standard 6.35 mm stereo (LASMIK®), the colour of the
connectors and fastening straps of the KL-ILBI heads corresponds with the laser
illumination wavelength. This helps to avoid mistakes during procedures and the use of all
types of laser emitting heads for ILBI.

The operation with pulsed laser emitting heads is allowed. Now it is possible to carry out
not only intravenous laser blood illumination procedures (ILBI) with the help of specialized
disposable sterile light guides with KIVL-01 needle under TR 9444-005-72085060-2008, but
also otherlaser therapy techniques: external illumination, non-invasive (transdermal) laser blood
illumination (NLBI), acupuncture, projection on to the internal organs, para-verbal, intracavitary
illumination, etc.

[llumination power at the output

Name Wavelength, nm Spectral range of the light guide KIVL-01
TR 9444-005-72085060-2008, mW
(Kflc;rlb|\3/|B:|3)65 2 365 uv 2 mW
KL-ILBI-405-2 405 uv 2mW
KL-ILBI-445-2 445-450 Blue 2 mW
KL-ILBI-450-20 445-450 Blue 20 mW
KL-ILBI-525-2 520-525 Green 2 mW
KL-ILBI-525-20 520-525 Green 20 mW
KL-ILBI-635-2 635 Red 2mW
KL-ILBI-635-20 635 Red 20 mW
KL-ILBI-808-40 808 IR 40 mW



LASMIK®.... “Matrix-Urolog” laser therapy
device

TECHNOLOGY

“Matrix-Urolog” device (apparatus)
| [ is made under the block principle
s ] [Moskvin S.V., 1993-2003],

h ] according to which the complex
t : / q is most often located on the stand
LASMIK-SF, it consists of three

L < parts: base unit, emitting heads and

- ® nozzles (magnetic and optical).

Name of the equipment recommended in the set Number,

pes.
ALT “Matrix-Urolog” (3-channel specialized base unit) 1
Vibromagnetic laser head VMLH10 to cure prostatitis

Laser emitting head LO-904-20 (pulsed IR, 890-904 nm, 15-20 W)

Laser emitting head KLO-635-15 (continuous red, 635 nm, 15 mW)

Laser emitting head ML-904-80 (pulsed IR, 890-904 nm, matrix)

Attachments/nozzles (set): P-1, P-2, P-3, U-1, ZN-35 (2 pcs.), MM-50, ZM-50

The book: Laser therapy in urology. — M., 2009. — 132 p.

“Matrix-VM” vacuum massage apparatus

The laser emitting head LO-LLNP to cure the patients with erectile disfunction and prostatitis (matrix,
12 continuous lasers of 635 nm, power =60 mW and 10 IR lasers, pulsed, =70 W). Made under new technology, 1
operates up to the frequency of 10 000 Hz, TRS 6.35 mm stereo connectors.

The flask for the local laser negative pressure technique B-LLNP (3) 2

=L

The emitting heads and nozzles of “Matrix-Urolog” complex

It is possible to expand the set with different emitting head and nozzles, which will allow for a more
efficient treatment together with the use of the base emitting heads recommended for “Matrix-Urolog”
laser therapy device.

Vibromagnetic laser head VMLG10
The unique vibromagnetic laser head of VMLG10 complex, which o

is used to cure the patients with prostatitis, is a rectal attachment & ==
with a ring magnet with the induction of 25 mT and a laser
illumination diffuser (wavelength of 635 nm, power of 10 mW).
- “Matrix-LLNP” complex
— It is possible to include the set for the treatment of the patients with
g 7 — erectile disfunction with the help of local laser negative pressure technique
i into “Matrix-Urolog” complex. “Matrix-LLNP” complex contains:
e + “Matrix-VM” or “LASMIK-03" vacuum massage apparatus;

« the laser emitting head LO-LLNP;
« special flasks B-LLNP (2 pcs.).

ATTENTION! The lasers of red and IR spectrum are precisely used in LO-LLNP emitting head while ineffective cheap
light diodes are used in “analogues”. Moreover, laser illumination of the red and the infrared spectrum is alternated in
accordance with the biological rhythms, which ensures a more adequate response of important regulatory, vascular and
immune systems.




- LASMIK®

“LASMIK-Cosmetolog” complex

This unique medical device has eight
wavelengths for laser cosmetology and
medicine - 405, 445, 525, 635, 785, 808, 904,
1300 nm and the most comprehensive set of
special nozzles.

The low price of the basic kit allows for the
significantly expanding number of potential
clients!

The effects of laser biorevitalization
2 under LASMIK® technology are
scientifically substantiated!

The results of the research conducted
10 — have proved that the efficiency of the
oxygen exchange of skin cells, which
decreases dramatically with age, can
recover up to the particular to people who
are 20-25 years younger. The lipofuscin
20-25yearsold | 45-50yearsold  Aferthecourseoflaser  content is decreased and the structure of

phoresis according to R
LASMIK technology collagen and elastin is improved.

of women'’s face skin, rel. u

The efficiency of the oxygen exchange

Laser emitting heads KLO-780-90 (wavelength of 780-785 nm) and
KLO-405-120 (wavelength of 405 nm) with a cosmetology nozzle for
the laser biorevitalization and hyaluronoplasty techniques.

LASMIK® gel with hyaluronic acid

LASMIK® anti-cellulite gel

LASMIK® revitalizing mask

Glasses for eye protection from laser illumination during face
procedure
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The unique training and
methodological support,
master classes, specialization
in laser medicine, field training,
individual training, books,
training videos, etc.
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LASMIK®:: LASMIK-SIim laser weight loss
s program without any diet or fitness

LASMIK-Slim is a unique body shape corrector and weight loss program which gives patients
the opportunity to not only improve their body shape and skin properties, but also to lose
weight and keep it off for a long time without any diets or excessive physical activity. It is
based on physiotherapy procedures, the exposure is implemented with the low-intensity (low-
energy, “cold”) lasers, that is why the tissue is not heated up, the fat is not “melted” or “burned”,
but rather, optimal conditions for its release from adipocytes with further disposal have been
created.

The exposure with the low-intensity (“cold”) laser is implemented with the aim to release fats
from adipocytes (to reduce fat deposits) with the simultaneous activation of the system of
circulation and the metabolising of fatty acids, correction of the energy regulation within the
physiological norm.

The LASMIK-Slim program is not only designed to create a slimmer body, but is also the solution
to people carrying extra weight as a whole. As a result of the physiotherapy procedures and
a patient’s implementation of some simple recommendations the shift of the whole complex
of the energy balance and the process of metabolism regulation occurs, the transition to the
condition under which any spontaneous excess accumulation of fats is not allowed for a long
time (up to 6-12 months) is achieved.

Laser physiotherapy complex for LASMIK-SIlim program of the body
shape correction:

e

1. “Matrix-4k” laser therapy device — 1 pc.
2. “LASMIK-03" laser therapy device — 1 pc.
3. Special laser emitting heads — 6 pcs.
Laser emitting head KLO-635-5 — 1 pc.
Laser matrix emitting heads ML-635-40 — 1 pc.
Laser emitting head KLO-650-50-1 — 2 pcs.
Laser emitting head KLO-650-50-4 — 2 pcs.
. Cosmetology nozzles — 15 pcs.
. Emitting head clamps on the body of a patient — 1 set.
. LASMIK-SF stand with the emitting head holders — 1 pc.
. The guidelines and individual training.

~N O O A~



Laser medicine references

TECHNOLOGY
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Title

Moskvin S.V., Achilov A.A. Basics of laser therapy. — M., 2008. — 256 p.

Series: Experimental magnetobiology. — M.-Tver-Tula, 2006—2007 (for 1 book).

Nasedkin A.A., Moskvin S.V. Laser therapy of patients with heroin addiction. — M., 2004. — 48 p.
fvanchenko L.P, Kozdoba A.S., Moskvin S.V. Laser therapy in urology. — M., 2009. — 132 p.

Moskvin S.V., Kupeev V.G. Laser chromo- and colourtherapy. — M., 2007. — 95 p.

Baybekov M. et a/. Normal erythrocytes, pathologies and under laser exposure. — M., 2008. — 256 p.
Moskvin S.V., Nasedkin A.N,, Osin A.Y., Khan M.A. Laser therapy in pediatrics. — M., 2009. — 480 p.

Fedorova T.A., Moskuin S.V., Apolikhina [.A. Laser therapy in obstetrics and gynecology. — M., 2009. — 350 p. —
M., 2009. — 350 p.

Geynits A.V., Moskuin S.V. Laser therapy in cosmetology and dermatology. — M., 2010. — 400 p.

Babushkina G.V.,, Moskuin S.V. Laser therapy in the complex therapy of the patients with arterial
hypertensia. - M., 2013.

Ryazanova E.A., Moskvin S.V. Laser therapy of alopecia. — M., 2010. — 72 p.

Moskvin S.V., Amirkhanyan A.N. Combined and conjoined laser therapy techniques in dentistry. — 2011. — 208 p.
Nasedkin A.N.,, Moskuin S.V. Laser therapy in otorhinolaryngology. — M., 2011. — 208 p.

Geynits A.V., Moskvin S.V., Achilov A.A. Intravenous laser blood illumination. — M., 2012. — 336 p.

Kochetkov A.V., Moskvin S.V., Karneev A.N. Laser therapy in neurology. — M., 2012. — 360 p.

Moskvin S.V. et al. Laser phoresis, laser biorevitalization, LASMIK® lipolytic and anticellulite programs. —
2012. - 120 p.

Collected articles on laser physiotherapy in cosmetology. — M., 2012. — 40 p.
Moskvin S.V., Ponomarenko G.\N. Laser therapy with “Matrix” and “LASMIK” series devices. — 2015. — 208 p.

Laser-vacuum massage in rehabilitation and sports medicine // Guidance manual. — M., 2012. — 28 p.

Laser phoresis in rehabilitation and sports medicine // Guidance manual. - M., 2012. — 22 p.

Flash-card with the lectures of Moskvin S.V., articles on laser medicine and cosmetology, books, etc.
Uts S.R., Shnider D.A., Moskvin S.V. et al. Collection of legal documents on laser medicine. — 2014. — 212 p.
Moskvin S.V. et al. LASMIK® laser-vacuum massage in medicine and cosmetology. — M., 2014. — 150 p.

Moskvin S.V. Laser therapy efficiency. Series “Effective laser therapy”. — M., 2014. — Vol. 2. — 896 p.

Laser therapy of patients with osteoarthritis // Guidance manual. — M. 2015. — 32 p.

Laser therapy in treatment and rehabilitation, and preventive programs: clinical guidelines (Official
document). — M., 2015. — 80 p.

The organization of training for the medical staff with higher and secondary education, short-term
professional development on the program “Laser medicine”




Research Center “Matrix”

Research Center «Matrix» designs and produces
physiotherapy equipment, carries out scientific re-
search and does everything to implement the most
efficient techniques. Dozens of patients, scientific
articles, guidelines, books, theses, etc. prove the
leadership of the centre in this field of medicine and
cosmetology.

(/ /J\ i Laser therapy devices of the “Matrix” and “LAS-
£\

MIK” series are the most versatile. Laser physi-

\ otherapy complex does not have any analogues and

is successfully used by specialists for the treatment

,’\ 1 of prostatitis, erectile dysfunction, etc. “Matrix-Cos-

metolog” and “LASMIK” have been used for many

years by cosmetologists and dermatologists in their practice, these are the only de-

vices for laser biorevitalization, which are registered in Russia as medical devices.

“Matrix-ILBI” device allows implementation of intravenous laser blood illumination with

red and ultraviolet spectrum (ILBI+LUVBI technique). Our center is the only one which

produces the laser emitting head KL-ILBI-365 for LUVBI. Long-term clinical studies

carried out together with the leading medical centers proved the unprecedented high

efficiency of the method. Scientific developments of the center ensure the profession-

als’ successful work. We do not stop there, doctors collaborating with us can take part

in conferences and seminars, can constantly get consultations on the most efficient
latest therapy techniques and books from new “Effective laser therapy” series.

The scientific supervisor is Sergey V. Moskvin, Doctor in Biology, Candidate of
Engineering Sciences, leading researcher of the State Research Center of Laser
Medicine FMBA of Russia, Professor at the Department of Rehabilitation Medicine
of the Institute of Professional Development FMBA of Russia, Professor of Samara
Medical Institute “REAVIZ”. He is the author of more than 30 patents for invention and
500 scientific studies, including 50 monographs mainly in the sphere of the research
of the mechanisms of biological effect of low-intensity laser illumination and clinical
application of laser therapy (in co-authorship with the leading specialists in different
fields of medicine). The email address to contact for any advice on laser therapy ap-
plication: 7652612@mail.ru

International FaranTech Co. LAZMIK Australia Pty Ltd.
Address: Iran, Tehran, West of Niayesh Postal address: 86 Meander Valley Road,
Highway, First Shahran Sqr. Westbury, Tasmania, Australia, 7303

Tel.: +98 21 44 31 63 31
E-mail: info@farantech.co

West Somaye Str. No. 1, Negin Building, E-mail: lazmik i i
4th floor, Unit 401 mal.. azmi .austré |a@gmal .com (—
Website: www.lazmik.com.au

Website: www.lasmik.ir



There is a one step Laser
from science Therapy
to practice - Devices
take this step

with us! LASMIK

For Highly Effective
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