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Abstr act

This paper presents the biological effects of the low level laser therapy
(LLLT) with static magnetic field. The therapy was applied either alone or
combined with conventional therapy for the treatment of acute and chronic
pain. Two groups of volunteers with a variety of conditions were randomly
selected from the patients who were usually treated by conventional therapy.
The LLLT with static magnetic field was proposed to the first group as
extension of the conventional treatment. The second group underwent only
the LLLT with static magnetic field. LLLT was performed with an optical
and magnetic system specially designed for this purpose. Short-term and
long-term effects as well as conditions responding only to LLLT were
recorded. Results indicate disappearing or stable reduction of pain in most
cases, while partial restoration of mobility was noticed in some other cases.
The success of the treatment was up to 70% for both groups
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1. Introduction: depend on many characteristics of

The transmission of laser tissue such as absorption and
radiation in tissues is reated to its scattering coefficients at practical
wavelength [1]. Absorption and wavelength and cooling component of

scattering of light through skin thetissue (i.e) blood flow [2].
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The absorption spectrum  of
different biological materials of the
skin for different types of laser is
shownin Fig. (1).

Lasers are of two types. hot and
cold which can be distinguished by
the amount of power they deliver .The
hot lasers that have peak powers up
to a thousand of watts are used in
surgery and aso in  medica
applications  which  require the
removal of unhealthy tissue that
surround it. The second type is the
cold lasers which produce low
average power of 100 mw or less and
is used for therapeutic purpose. These
are typically, athough not aways,
pulsed and usually used in LLLT [2].

The LLLT is a non-invasive and
well acceptable by the patients as a
method of treatment of a variety of
conditions.

The laser most frequently used in the
LLLT is the He-Ne laser and the
GaAlAs diode emitting in the
therapeutic window between 600nm
and 1100nm.

Ancther form of the therapy is the
use of static magnetic field which has
long been

used to speed up the healing of
injuries in humans and animals.

The biological effects of different
values of static magnetic fied
strength arelisted in

Table[1], [3] —[10].

The use of the LED and lasers was
the next step in the technical
development of the LLLT to reduce
pain and help to accelerate the healing
process [2].
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Fig. (2) presents schematically the
types of light therapeutic devices,
possible wavelength they can emit
and maximum output power used in

therapy.

2- The Therapy and Description of
Procedure:

The LLLT for treatment of patientsin
different condition such as acute and
chronic muscular pain, constrained
mobility, limbs swelling, neuralgia,
inflammation of joints, cervical pain
is peformed is made by using an
optical and magnetic system specially
designed for such treatments. [ 11 ].
The system combines the following
simultaneous effects:

- Coherent IR radiation from a
pulsed diode laser (904 nm) with
frequencies of operation of
(1,10,100,1000) Hz,

- Coherent visible radiation from
pulsed diode laser (635 nm) with
frequency of operation of (2) Hz,

- Incoherent radiation from pulsed
IR LED’s (780-950) nm with
frequencies of operation of
(1,10,100,1000) Hz ,

- Static magnetic field of different
field strengths depending on
distance above the treated area.
The exposure times of treatment
are(1 or 5) min.

Two groups of volunteers of different
ages with a variety of conditions
shown in Table [3] were randomly
selected for the treatment. The LLLT
was proposed to the patients in the
first group (Gl: male 13, female 26 )
as extension to the conventional
method of treatment. The second
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group (Gll.: 19male ,15 female)
underwent only the laser and static
magnetic field therapy .

The total number of procedures for
the LLLT with static magnetic field
was approximately the same in both
groups as shown in Table [4].
Irradiation parameters and required
number of procedures for each case
were determined from a protocol
recommended for the given condition.
A third group of volunteers was
treated only by conventional therapy
(Glll.: male 16 , female 12) for
comparison purposes. The number of
treated conditions was dlightly greater
than the number of volunteers due to
the fact that some patients were
treated for more than one indication.
The number of treated conditions for
the combined therapy was 40, for the
LLLT was 41, and for the
conventional therapy was 29.

As a rule, for a painful or other
“subjective” conditions, it is
inherently difficult to establish valid
measurement tool and outcome
criteria . In our case, the effectiveness
of the therapy is graded under four
categories, given in Table [5]. The
evaluation is based on objective
criteria (eg. restoration of mobility
and improved range of motion
observed after several laser sessions)
as wel as on a subjective self-
assessment.

Results

Gl,GllI demonstrated significant
improvement and reduction in pain
over the duration of the study.
Approximately in 25% of cases
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patients were treated with low level
laser light with static magnetic field
felt immediate pain relief .In the most
cases however , disappearing or stable
reduction of pain was observed at the
end of treatment besides the pain
rdief , in several cases we observed
partial restoration of mobility of the
patients that had come with a
complaint of chronic pan and
restricted mobility .In two of the cases
old posttraumatic pain successfully
trested that had existed over 15-20
years. Also noticeable decreasing in
limbs swelling as well as accderated
resolving of inflammations was also
registered.

Conclusion:

Our result indicates that LLLT has a
significant , positive effect on
trestment of a variety of conditions.
Although this preiminary study is
incomplete, it is bdieved that
empirical evidence gathered proves
that the LLLT is a useful modality for
acceleration of the healing process
and pain attenuation. This is further
supported by the absence of harmful
side effects of this therapy ,reasonable
equipment and operating cost , and
the fact that there are few effective
aternative treatments for many
conditions. the spatial distribution of
the absorbed dose depends to a larger
degree on the diameter of the beam at
its entrance and to a smaller degree on
the angle of its divergence, especially
for highly scattering tissue.

The absorption of low intensity laser
light by biological systems is of a
purely non-coherent (i.e.,photobiological)
nature .at the cellular level , biological
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Fig. (1) Laser wavelength as a function of absor ption coefficient par ameter for
different biological constituents [2] .

Table[1] Biological effect of different values of static magnetic field strength

Magnetic field strength(G) Biological effect
i ] ] Alter the electrical property of solutions as well
23-3500 Field ranging from as their physiological effects,
100-400 Stimulate the tissue for the healing process.
Modulate blood pressure via endocrine
0258 regular systems.
i Significantly increase the tur nover rate and
HElUREsY synthesis of fibraoblasts.
10 Could significantly affect coetaneous
microcirculation in arabbit model.
500 I mprove disability and may reduce the pain .
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Fig. (2)Wavelength and maximum output power of laser as a function of
wavelength [5]

Fig. (3) The medical system with its main units
(head power supply and control unit)
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Table(3) Number of treated casesin different groups

Conventional Combined therapy
Indication therapy (conventional +Laser LLLT
Gl and magnetic therapy)

Muscle pain 9 2 4
Posttraumatic and postoperative pain 1 3 5
scoliosis 6 1 2
Acute and chronic lumbalgia 5 4
Hip joint problems 6 4 3
Joint inflammation 1 3 3
Wounds, fractures ,decubitus 3
Discopathy 3 1 2
| mmobility ,swelling 3 1
Neuralgia 4 3
Cervical pain 2 2
Soft tissue in the oral cavity 3
Rheumatoidal arthritis 1 1 1
Sinusitis 2 1
cellulites 3

Laser acupuncture 4 4

Table[4] Average number of procedure per patient with number of volunteers
related to it

Average number of

Procedure per patients Number of volunteers

Massage 27 1.G. 39
Gl
LLLT 20 g”GI 29

Table[5] Undesired side effect for each evaluation

Evaluation Undesired side effect
Very good .
(significant improvement ,free of pain) Ml
Good Short- term pain syndrome in the
(clearly appar ent improvement ) treated area
Satisfactory L ong-ter m pain syndromein the
(littleimprovement , less pain ) treated area
Unchanged
(practically no improvement) i
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