[ Downloaded from joasi.ir on 2026-02-20 ]

[ DOR: 20.1001.1.23455748.1394.3.1.6.6 ]

Oyl yokiio a3 35,880 ) (glawol 8 413515 51 Jol> (e LS &9 598 (pmesks
oy ld g S sl gy yo il yloyo 74k

Y‘sr.g,la.o aloww ;4.!9..»& ‘suo}o Al duww “*6?}.1.) ‘S)L’.'d;n 0 judwo “‘5)3|) Olm.>| A0S0
oo yte Sy oliils (S pole saSiils A S VR 09,5 .\
Ll olBsls sd.}_L; fa9lc oaSisls ‘L;éli) 05; Y

oS

sile Gloys slaisy nlo b (o255 Lo lzme job @y (plaald gloel Gl b oo ismle sloslitul (b pw Sloys s, 5l (e
oleys zb an sliws pac g laye co 8l o slhsl B b el o5 pae o 4 bl el Sloyo sonds 9 il igual,
Seglaaal oy 7 b JSSg, asl] jglaie 4y ol aslllas ;o 100 008 cod Lo (s yd 4 8L slos (20 il Job jo el
Vsl g (Jamwe) S5 g0 gl Al JK0l 663 asdllan ol jo el oo oolawl las jLacsl (g 5Llw Sl ol LI, J1,Sl
B @3-«0 )l_mﬁ &)9” o] 00 J> 6‘44‘9.».~u‘ Slaises B ).a.'.uo GLQUM B é}fo).uo L_g‘-'l"“ &/' 9 ‘//\ U’“’JL )Jg.o CJa.w Li ).l).mlio
P9 u—‘ > O (S5e )L.i;_é )|..\.5.a ‘C;)L..:9i” )‘ J.ob C"L“" W)ul )92.@ R C‘)""""“ 6‘4"5‘) 9 ‘SCLLMJ «(5 97 6b‘“‘)
il ol oS ojlal (Sgta gdg s Sl eslitul b (plasl 2 (sladume) la iS5 o 5l 5900035 (lawe 50 alald
e b mli b as5 33155 5 )85k hlo oSl (nl & sams oo lis (0285 s pF0slal 5 53lusSl Sl Jol> (S50
5 55,00V asls b ol 3 (Joe) JI381 5 sl bl pled cond slas 0Kl (000 5l 58595 P sae) aiily o AT (Ko
B B L lgs oo oSN ol 5hioslo )18 0, VEY LB V,0 o5L j0 bl s sl 5 0o )0 VYT cas o o il O (0l alade grlaws
Sged oslaiwl soyiyule b,y leye b 1o sl a8 ploxil g oaiy il jo s jLasil o3lesXl sl Jod

o a2l 35 s o L, SIS 5l e ol )3 zlgal s o lg auds

2oL Job )0 gl Ll b 0,5 Seop sln doudo )
2 Some )lid g 5l bl byl e a glaal b (=l ailes by gl s sl (ol 98
5 o Sl yslome slacily 5 ey co ol 4o b ool oud a3lis | ol issly g sle,d cond
s5be o oo mla jleslainl ple 4 ool Sl Sl Bolys Bl g w5 Ll 558 slo g, a5l
LI lays e Gl 8l S L Lad 5 )Mo L - e
Lise 5 50als dojseq platel dain lacyogue ober sl | sunar o2l bty swiite
gl LLE 0929 (5098 (2lo)S (2ls> 39 (Seslizd) 4l eling oS Ol ale 5l gl 5l (6l
oless sl oo Jolas 05 Vb p0 «adgasme o g0) Lo by, ol ades IV asilosls slpig 1) 4w g
oS 3l Al oS Jlasl slann 1 coles 52 5 (S5 3 B a5 0,8 o)) o smle 4 g
o Jalge ol 0 ls 3525 (SeS sloS ) 5 o> Gyl am o ‘Y(&sldv‘jl-ls‘) ol B zleal il
Gl plw 4 bo)S Uil 5 Lo)S a8 5o (SSeal a0 PO -FY sles b Gl (slaJobe) sloasly
ol 00 ;55 85 an am g L Y] wgs o WJle & ygmo a ales oo a5 [F-Y] wib oo Laul8l oo
Trb ) Seiee i glal B b s ploys b g osliinl Gloys sla by, nlo b (o5 5 b ool
e L slo 5 @S ealiold U e oo

0dd ity glasl Bl aiei o)l dacdl awais mokhtarm@modares.ac.ir :gXseal sdiuss

! Radiotherapy
2 Ultrasound
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® Impulse responses
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! Rayleigh

2 Angular spectrum
% Hybrid-SM

* Back-scattering
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! Thermotherapy
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8 Matlab, Version R2012a
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! Microsoft Fortran PowerStation 4.0

2 CPU core i7(TM)@2.40GHz

®RAM 4.00 GB

* Perspex

° PA124, 25mm diameter, 20kHz-1MHz, Precision Acoustics
Ltd, Dorchester, UK

® Sonoplus 492, EnrofNonius, Rotterdam, The Netherland

"PA124, 25mm diameter, 20kHz-1MHz, Precision Acoustics
Ltd, Dorchester, UK
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Abstract

One of cancer's therapeutic methods is applying ultrasound induced hyperthermia independently or in
combination with other therapeutic methods like radiotherapy and chemotherapy. Because of improper
distribution of sonication in tissue under treatment and not achieving to a suitable treatment planning
during sonication, tissue temperature do not regulate correctly. So in this study to achieve ultrasonic
treatment planning protocol, Rayleigh integral has been used for modeling propagation of sound. In
this study, Rayleigh integral for two 1 MHz ultrasonic transducers have been solved in cylindrical
coordinates for the purpose of estimating effects of 0.8 and 5.0 cm? effective radiation area and
different intensities. Ultrasonic pressure distribution in axial, radial and angular directions were
extracted. For validation of modeling results, acoustic pressure value in aqueous medium and at
specific distances from transducer face has been measured using piston hydrophone. The results show
that there are good agreement between modeling results and experimental measurements with 0.82
correlation of coefficient (p-value<0.05). The mean relative error is 7.34 percent for 5.0 cm? effective
radiation area with 1.5 to 14.2 percent interval. It is concluded that this model is capable of modeling
sound propagation in tissue and performing first step in hyperthermia treatment planning with

acceptable accuracy.

Keywords: Ultrasound waves, Modeling, Rayleigh Integral, Effective radiation area, Hyperthermia
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