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Introduction
At the present stage of development of medicine non-drug methods of treatment of a 
sinusitis have got the greatest distribution.  Laser therapy is considered as one of the 
most popular. Along with main benefits of this method, there is a problem of a choice of a 
required dose for treatment. The optimum decision of this problem is the method Monte- 
Carlo, which allows to describe process of propagation of light in object

Sinusitis is inflammation of the paranasal sinuses, which may be due to infection, allergy 
or autoimmune issues. Treatment of sinusitis are currently represents one of the most 
important tasks of modern otorhinolaryngology. According to several studies over the 
past decade, the incidence per 1000 population with chronic sinusitis has increased 
almost three fold, and the proportion hospitalized for diseases of the nose and sinuses is 
increased annually by 1,5-2 times. Sinusitis, rhinitis and maxillary sinuses are in the first 
place in frequency of diseases.

Methods
The main idea of a method is the account of the phenomena of absorption and dispersion 
on all optical way of a photon through the opaque environment. Distance between two 
collisions gets out of a logarithmic distribution, using a random number generated by 
computer. For the absorption account of each photon is assigned weight, and propagation 
through a enviroment this weight constantly decreases. If the dispersion has place, a new 
direction of distribution should be taken in conformity with phase function and other 
random number. This procedure proceeds until the photon does not leave the considered 
volume or its weight will not reach a certain magnitude. Monte Carlo method consists of 
five basic steps: generation of the photon source, the trajectory generation, absorption, 
liquidation, and registration. Let us briefly consider each of them

Flowchart for Monte Carlo simulation

Geometry Geometry ofof lightlight irradiationirradiation

Irradiation of maxillary sinus:

Through skin

Through canine fossa

Irradiation of frontal sinus

Irradiation of maxillary sinus through skin Irradiation of maxillary sinus through 
canine fossa

Irradiation of frontal sinus

Layer Thickness Layer Thickness Layer Thickness

Skin 1-1.5 mm MucosMucosaa 0.1-1 mm Skin 1 mm

Adipose 0.5-1 cm

Adipose 2-3 mm
Bone 0.1-1 mm

Bone 0.1-1 mm

MucosMucosaa 0.1-1 mm Bone 1-4 mmMucosMucosaa 0.1-1 mm
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Optical properties: skin

Optical properties: adipose tissue

400 600 800 1000 1200 1400 1600

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

A
bs

or
pt

io
n 

co
e

ff
ic

ie
nt

, 
1/

cm

Wavelength, nm

400 600 800 1000 1200 1400 1600

300

350

400

450

500

550

S
ca

tte
rin

g 
co

ef
fic

ie
nt

, 
1/

cm
Wavelength, nm

400 600 800 1000 1200 1400 1600
0.962

0.964

0.966

0.968

0.970

0.972

0.974

0.976

0.978

A
n

is
ot

ro
py

 f
ac

to
r

Wavelength, nm

400 600 800 1000 1200 1400 1600

1.436

1.438

1.440

1.442

1.444

1.446

1.448

R
e

fr
ac

tiv
e 

in
de

x

Wavelength, nm

Optical properties: mucous tissue
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Optical properties: bone
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Min    – total thickness 6.2 mm
Mean – total thickness 9.7 mm
Max   – total thickness 13 mm

Irradiation of maxillary sinus through skin

Absorbed fraction of light in mucous layer

Results

The Absorbed fraction spectrum mucous
Min=6,2mm
Mean=9,7mm
Max=13mm

Min=4mm
Mean=6mm
Max=8mm

Irradiation of maxillary sinus through caninecanine fossafossa Irradiation of frontal sinus
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