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illi.rild1!"n rilulruuinr:roln{rl.rrui,:6intr rvr'arilinirhudrul:n:wr5,r Ina
'ltrnia.rrdngr:dlta'.r,rlrq.: diud 4 Mev '(;ev = Mega-etectronvon) 

'(r 
ev rflulrri'.:,:rudrfior

{ur$a6rnnn:or t or"'lqnrdflfirirlnrxlr,ril{Finri t had; ornrndal Linear acceterator dlrilu
Deep X-ray nerapy u"a:i.rdunrilr Inalirndarlnuaari -oo, 6rdsr -t gz ua:dr:ni:.:L:iunntr
irdr:rdarl -zeo riludu orsi,rdhls',ru3rrodo"rirnr:inrr nr:ldiuiril dardabirfierrua
oir.:1 ria{dtdiui,rifll:rs"fu rdu fiarnr:nfiuld arr6s! fia.lr6tadr,r:uu:l i6neiarur6s
li'rnu-no'-':noar rn r o",rriu4,i{ldiui,rfiaca irflurraru' o:firuarirbinr:air*inr6an rfio
nrrlio nfi'lursnridun"urf #uqn l1a.1rr L au ld o'lflufio:da,:inr:'lii,:drirn-oadr,:qrndo,r
Ia;rrrJ'r:dlJ Inanru ql'lfiaflur.l-::.:r rudrfisl ariunr:rirfo ua:lr.:'arrfinr:tii.:edlrirli'!
fidru rflurrarurun'n drarm4runfi.jr ilduonnrnncfinru :clsg{hnr:rjtr"audr mnlfrtrl
nndarfiaroilnu n::n:r,:crsr:rudrld11luls!rifl!uruurnizulrra:ugfioua:e".rnruvi,:rrfi 'lfi
finr:n:rn [ncinu1 cr5,ro?ir,:fii:s8r6nlr ua:n:auna udru4inrn 6ildinrJflurunlu
i.rddrrin{4inrnn:;orsl ?1"'r r:rrd Inuringuriuri.:.r fil',rmioanri lutir:r5.rv fio'win
tauS fi[:{r'{ururaa:tr45o.rfi fil:uaruralrr:rrun::rzfilr l:i srura'hrur,]lrrirsra'rl
rarauril rdu fiI:iflsruraarunan rrurinfl1a"lrfifl.rlnri ltl urtrar6ua3uni :rrrirflras
zaluriu rnrirurriludu

u;ti,ru"u rflll:n5ra 6oa"r: n"rsorla n ryi:rc:r5{rfinduldriuaiur:Llnuyrndru rdu
cri.rfidr,a,r l:rir'lurirld rcrii rn nan ilcr5,ri,rl?i crilrfirurJ rrrSlifirrri.r r:Grrlan

r:rirfiraanarnr.l l;r5lpiolrirrn6a,r l:rS,roiarannlrn cri,rriu rtcr5rrfinlnfin lcr5,r'h
rio,:fin r:r5rn::nn rl:riilo:agri l;r5.ln:srnr:arrr::,rctil?ia,:naan l:ri,:rnnn
r:6flult:,rrn1n'.rag 6,rr:rn;dalnriGrir!"o'lfinrs Insldr'{arsr uu:rir{{rr'trilrn:ro
rduuuiriu 1 riauil:inr:anarl iarradtcrirrird:c,:anrira d{r:rhjartr:nr.jlin'bir.rrs
zrold nr:inur l:rir r:rarlrrnriru"orldlns nr:inur6,: duorad,r riu rcrS,rriofir:rinurtfi
rrlzro d ldud nr;innr cr5.:::t:6ruu:n crilfiftrfir:',r .ra,l rilunr:inurwu Radical

treatment dr u nr:inur n"r r;r5.rfi rdr d::s:a nfir rriu r:rhiar rr:n in r*r'lfinr arr ntd
anrlu :rSrurirfin ur:r:rqadrJzr5'rldfi nr:rirarurfii-ar6olr.lrrnudr ouhia.ur:nrialurl'tri
nar6ulrld r'lrgads-.rfi0-n:ranarlr5rnrn rriu cri,r rnrJnan:;scdnrirg r:r6tda,:1fii6
int,luuurj:cFiu{::nol rfiobifirlrunrararnr:riu rn [a:ri.:sriaarar?raanhjdn:sgfld.,
tiilunr:intruw Paliarive treaiment nr:rfirrra':rrcr5.:fiarazina-.:hjfi {6ufuld.jriarrnn
rrorna;l: r:r6.:ld srstJfla,rn"u loru llirtilda"uiugru.ir dr rr4ra,l nr:rfiorcr5.i anfit

;-,, ) aNrnr n nrrfr r.irjt u dr.rr-r r,r3riilu rr aruru Iac'luo"r]:r nr:aurJl n drr]1n10{n1:rfin cr5flu?iar
rn lflnnr n nr:rtrurlr nrflui:Edr rirLirur.r".rriar1rial rnrfionlr:J:cR,rgr6ol inr:n::{u

' uh:".: iliyrsr l:,:nurlraa:;lj:
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1riinlrur-i.r rga{rlrnniirl nfi drruntolnr:rfinlcril rntnan fi:ru:trtrna6f,,iro:rfinniu
- )d

rr!1fi in:aunir ra5ofi un:udrunn'imr!,rfi riililurillrl
nr:'liilfiu:ru"n r:ratn:nliili dnrfina-wrud,r j rfiu + t'itev' nioil€lunrrir rfra

:ciunr:rosrurfiulnra.rll:ril r:rlirilr.r"uonrlri.rfilttnr:inuu:ri.rraia{sr#lnrsluua:nrs
ua nir{ nra lou nr:iu :crru nioaan1drir\Iua1-u1:u&u.;

nT :inr*rll1rjn:cdrlnai6r.irn"n niairihjrr"nryirl'u rloluiuinr:inr*rlnatirnfi dr
u-orrir.rr,rcri.runrfltialdradr rio Inaror.rrrnr:lfiorowcri,r irlr!-l dr udrf,lr:rinurlnsi6
superficiat x-ray thluiur:rinu, Inurnfidru-n (chemotherapy) ldrariau too z

In s11a'no::urlu'wrri r:rn;lrjuan{rJr s'j'l n,rrflurcrildLjarrr:ninnrbirrsrrn
ua:acl uanrrljr rrrlvfiiioratioialrldd16au niadfl rfl:.rcl:rdarnr:lfi{rJr ufirirallnd
o:fiiiorodrialrl au urrdrrrqruirtfirgrfin:rr rdatanrrli.ufialunr:'lfiriralrlori'r{rha

nr:ortafithafirrir.r nr:rirrindrsnr:o'rsr"{fifu ln:r:nr:dlinarorfinarnr:un:n
{a u o r n r at o l i,r dl6 r:ro ;biir uucdr u ri nr n',r d

1. :aurdrfiinxud'rdrl':u rirrrauoon nr:r:riluu3nrudl:rirnr:aruird lfiriraml
d:aroir{nrsdrunr:rinoir nT norsi,rElfin-r urrrrfirruirrruiorai.r€f[nufrrf,nrrn

z. lnirl'lsiarnr:fiarlni rdl fial6lotjrl:uu:r, firuniarurirr !6nrdaarmr:
firdonoan .,a.r 1fiu6.rrir irfin:ru rfiaosld:rs.rruul,rnfdal drhsad{dnnlo nr:r:rf,u
ornr:un:n{aulrnnr:orgird

3. nrniarnr:nu uin firirnrrorsild r{urnr nr:u{,rr{rnrirfidrs
+. fi trn::rirlo I rriorir}irfi n aru rdulia arrliou r.ruuirlrufi l:orsi,til
s. firh ar:iu :"nruorrr:dl'rl:"Istfua:doajra uarn,::drrirrrn.1 rfiarir gtfi

fi n r r n ai l n a".:.r'r u i.r fi fi il :cfi nBnril 6{u
o. {rJradalrrirnr:orsi,rfinrrfn adrnqnlJrarlnahju{.:tfir{trrhdn:1u u{:'rr

nr:inuroshifi noiariu rirlfi rga.ir:rirfr un-r{uli dilririluiladn'ufi rhs

J r.r a rnnl:uruaLqnrluur nrlfi nrolr-rli 6,:l.rurirfr nrrriufi ntouzo,:l"nildnr:
I nunnu

t. iufirrtau'lu nr:nrr nr rniardrrioiifi oraooquolla rnSolfio ailn:ninnriofr
r d sr fiu nr:orsilfi

z. rflufio'nrirn, :orair€luri{rJra 'lfirfllhJnrldrirrun riuurn oirunrj,r finnr.rfi
qnfia.:rara'rirdhJrir eirufi lfi fi o,rnr'r'tfn

3. riru'lzurrurunfinr:n::lrato,ri.ril usiacdudnr:inr*r urjobitduaunr:inyrfi
rrur:dlfi qn n5a r niu n"rur ru rr ar nr:or ui{ffhuriarn{.:

+. rflu{rnial{rJeariorfio:iui.rdlilfn Iasnr:lrlu,lu nfloda! nrdaXataldrurri.:
fil:rirnr:rirrin drurnialfiai'raarnr:drrin (simutator) !anornia"lrirrairfin:roaaurua
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s. o-nrirmrirFnn tirnir:idrso:ldlildo.riarduuirrruorsi,!duulrlfiirua:draai
rl'rg
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6. o'nnr:oruanr:liildrilin rfiobirinarrlrlaonriu lldr6rriri uri{rJru ua:qrfi
ro't{il?g

lu{rlr udr:litiolnanr:aooldar:riln-unnrnildrirhltuar"ar"rir l ocda'rinr't
v d.va

e n nlr! a llrna n2lxu aonns rn:rcridr so;f, o.riu tirinurlihl:ln arura
.A

'r . rna{r.ru'run?:n1rn':ain:,:rsrfiaurisornird ::u:rsn:r6soro'rtfinild nlru:r
ro,rild riruurrir'hnr:narlrafidrs

z. dtl-:rrrui,riflu:eu3 1 lrJnr vir,rnrnfirJra4,:n'ir s ia66uduiu' siod'rllr da,r
Yd

unu:sn'lFru!araurru:rlruuuuo-un:ruorni,tf,
s. fi rr {rhadildir n'r:ih niana nldar:rir n"l nnrni.r ilaa nnr nrial nis na"uriru

noutqlunl1 guuEtJl1nl|flng
i {,4. uandaurNn?:asrnf,niu{ ru lut ru"iu nr:riru"o dr u nr:fl': niodsntddri

n!!uqR't:nfl
s. ri'uranifi arrd niardnrirriar{rJra
o. lun:rifififirhs 6,r1ilda,:dru'odru nr:aao'ldarrrilrilnntri,rd as'luliorrdsr

n'l dolo'nrfisl'lfiadvir{n"uotir'rrioa 2.5 uJni flianc'l{qrnriru".]i,tdrrrr,rrYu:c 'ir,rrfi!.,rfltd

Itt e o aaa'Je 9u
nrtuo{fiut,{eililnuryu2u

r. nr:lfiirddlinfirhs r:rfio'ir ar-srcil! -udra,rirl'lsoroldiuirddrs osrflua'un:rs
ta - J .'- i x a e , J )t , -analluqnttl| oruun,l fl1Jolg:.t dtoulru:t?ol11i!u1!ntll1ult ]1antafl\td?1Jou 3l ylt?natnd

rdu orr lto'lma'r i,:ki riudu
i.. . i r ayz. irh ufrlduir:rdsrJ ocda,! ldiunrinrlnda! rfrohr hiu .rr:rdsrifinn"r{r.handu

nlrll {rhu;iinurdrarn6oyra,r -r ss losnr:f,,radrrnt:naaaiiia r;doildiunr:nnud.:
ruaotirrd ila,rriurn6arouan

-a &, - &o , j e3. !l31nn1lo'tgt,!dR:.t nalJ.l asnon1]ly{1't:tu1:?l|n!n11:nMRJn [11l| t11oua.]nu

nr:orai,tfr rrnqutiluo"ln:ra tta;dolrfi urj:cl'bnr:inr*rliuiafr norrur.rn

nr:fla.:riua'ln:ruornii6 r:rarifl a'n g rl::nr: 6a

t. trnr urnint:acarnf::Jrrui.tfllittlr r:ro;ldir:Glrrui.:illrn{u
rtiuruilfidtd:"r = Grrruirdfiuriaan rrian rur'rnr x rrar

2. rs s cyll,r n rr :l ri ta,rii fl t ctfl u a-n dr u n aiu niu :;a cytr.l s n rir a",: d o.r
,- u d'& jv . I

Ll:lJ1fU:{ dn IO5U = Al FlnYl?lO.l tll,l fl1tuO5.!d
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g. qrnrirf.ri,tfi rfioriunr:aor::o-r.raiun:rslrni.:fflfirioa r:rdolorFiriornriru"li.:d
rdrriru tdu n"n'r aauninnur rninndr n:sonrudror"n'r n'rd{laeiniu::eiririruroncnrarl

- dY
1A{l,lfluu 3l

' t6lrzui,rd r rildrfiud 1n) o;rirbiarnrnldilr,ra-r,rru o.ooa69 J/Kg ua"rdardaldiulrirvru
0.0096 J/Kg
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lr.mui.: Erirl"n fi nrir sini,r d rilrllfi sitor dl r:r nr:ocldyr:ru n,tr rn s ldrrri
--rn:ri loray) riunriru ilrzuirf,drialfirnnlaau lurlnqln1 qenduli nia dorJ3lro

i,:6fir-orqu'u1 ldiurfisurfl! a-i,rru r oaf oiofiIanir o"firir I rn:rf
- ux:o (Rad) rflrr..l-:rrrui,rddqn4orn6uluinnlorl ud,:rir}iinnriuiuirfirfiuurfl!

4",r,:'r1.r 0.01 lari oia ilanil nia r oo rdin oionil n:firir r ur:n
o".rriu r rsufirn:ri 6.:firilyi'rri'u I ufl:n (1 ccy = 1 Rad)

- r:x (Rem) rfl unrira{n 3rroi,rdfr .jr,rnraldi! udrfi lnriuunr,rirnryrjrriud
rvirtalt|3lrruirdrdn{ niai,rf,unlilr rfianorndufilrzui,rdrrh1 n"ufirir r nl

- 6rroior (sievert = Sv1 rfllnj.lo't"orf:lroirddal,firfinloau'tn 1 dalqatilunr:
riorarfi rrrirrlirnr rrirrfiutn-u d,:rrirurfillirf,u r:l

1 t:u = 0.01 SV

r iinofn = 1oo r:rl
orrioriryuorrarnzu:n::rrGnr:fl o.:fiuduor:raornil6::rt,jr,r ::rlFt (tcRp)

rirrlo'jr qnnalilnr:1diti,:ilrfiu s r:l luusiacii iliahjrfi! 4oo0 lxlnrqirlain oioa"rlnrri

rn:r:rfl r-:lrzuil6qlqng',reo1fi r:raur:n:"uldlnahjriabirfi na-ln:ru
nr:ldiui,rdlnuilnf, n:rfi n ardsufl anroyircfi fi a'nu cfi rru" dir.rnltrils rs i

dnuzu:uor.r r.rruanuir,r irnri.rua:rf,or6oludrudn I l rnru riafia-nuswrdunriuodr.rnr.l:
rio*rn:r': nioldo 16orairair.:fi0'rurunna,:riardl{uftnrlni uiu rdardofirtolrianr,r
r6uaur: ua"rdariafi air.rrinriaa nia::uurl:cdryr ua$!uu6u 1 rirrrirdfiaLl

nrnrfl unr:iuil6ririr,rnra r:roctti,!::oiunrrtluu:,rnl.nJilrrui.rfi dld
- surnra,: -:lrrui,:dodrlaau (Mitd dos6) rurnol"rn.jr 1oo ccy t"nocltiFiaslrao,t

o1n11

- nurorar 3rrruirfiru,rn runarl n',rrrri roo coy uachirfiu 4oo ccy ociarnr:
adlld aTr6u! lineiaurnda finr:r dsuu a,na.:rfinlnfio rulua:nuix riuaa fialrfilatir.r
:utt:,: oronrgnrg'iu o arfiorti rih.runor Moderate dose

- rurnrolilfiturnfrlrds.rrnfl (Semi-tethat dose) llrntud 4oo CGy lcfiarnr:
za.:rlrnilrunar,: nru'lu t-z d{!.: r{aorn!'llciarnr:firrrilulruar rdaarnr: fiarnr:
utlJ[nlfi rn(acno alor::rflurdan ri!n-,:dn orqfllirdanaonnr,:un utrnrinn-ranal fi
Tanrcorrs soz

- rurodun:rad.riin (L6that dosel rflururnfriuoi 600 ccy o3fio.tn1:lan SemF
lethat dose ud:,1'Ia nra nr sr",rlr rJ o

nr:frr:'rldiuratari.:6 rn:r: frffiartal:'rfi rfir:rr,ritnrnriad,rfiiin ur_i,rrilu

r. ataroli.rdfirhnnildruroiirinrfl (Somatic effect) lduri
n. larari,:doia::whn::nn [aclfi nr6on rfi alornrfi nrdannna5rldulos

ltn::4n drldiui.rf,rvaddr.r j ra,:lrn::ono:n nrirararrfiourirqadltfi rirtfi4fidrurrr
I:nrfrslil rfiafirrrruararfio{u 16ororlrnalrjnr,r, rfionr:Fnrdajrfluo"r.olrdq, 

"

r. natar:"lEo{o:strulrrrFuorlr: rgnd:cuuyrtrr6ua'rnr:inruboiai,:fi
ri:a.:nl!r In uriautirlf,finrlrl'llrnfiqo rfioldiuirdrirbirfionr:nrura,:rsad inr:uelrir

rfi oarnr:nduld ar16su fialr6uodlniutt:n lra:olnnra'tldqo
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n. ara?o.ri'rfido:r!! :rd1r rtadra,r:tuudriouirlr"doi.ril Lirias uarrl
ruidsru a,: arofirlfifiirLrror,rrcunna n!'jr r6andhlrdsrnram:nnrirnru nrniuirihi,fr
rtadararl:qnrirarfl rfinnr:u?rtttrnralualal uarnraludqn

.r. zu at a,r ir d ri a:c! ul5vi a rq a dr al:ru driolir'r dair d rfi aldiuir fr rir n"r

ri'r'tri::ur6u .1 r q nrirru 6.: fi il n sia nr:r! e au url alro,r:cuuli ald
o. ratali.:drio::r.rrnaonrdan roadriioquaanrdanc:lT doi,r6 rirbirfi a

n1r!'lrJ In:]lanaanralrtadlrqnn'unaarrrian fiiralfia'l"srcdru argtrntf,an
z. arntarilfloiayi-non::x (cenetic ettect) rfindlntlsriurqafluaiarcihn'lrf rdu

ri'rull; n"uiilri inr:ulduuu a,tln'r.ra5r.:la.:Ia:Illgl rianr:dtncir (Mutation) udanff?'uJ

fiorJnfiluutlqn ra'r rl1a! r,runmrfinr:lruoiritfio rdu rirlofinr: fl:wr6n ilqqrdar.r
rnerru rnuwi,r In:ln:confin:{ir{ d1rfi! ltri,rrn:ea.t

l0nntru
tua,tol nn'r:iui,rdnroir arorirlfi{rhufia"un:rudliinld a,ru'unr:lii.rihiru-ail

dalaa1ttnrrrnrrnrnuarar:"rdunrnti ua"r{rnrhfi drfl sr{a,r hi,j,n:rfl urinirdnr:unnti
uiarinflfindild l:rci,!f,!n'ryltiriiu{finrrlfrfiorniririnurzo.rll:ri.r rfisrduarr rflurr
Inao:: trfitolu:r5i racl,udrurnfirirl-n rflladr,:d r:roclrrlii,rildr!"nnitnia r:ro"1i
i':6rir!-orourcfirfiorir!"oranr:oiflrcdrufrrflu ui'iro:rilurcrilrfinfida,:inuruuu ::a'u
::aor u::rnrnllriudra rirsriaiinri rsaanl :"a" dlfiorr

dril
r.rcri.rr:rnrur:nfil:riru"nldnarsi6 d,rudruoiria arsza,r:"arurr5.niruannlnnlt

tiilfrdrrioudr r:r6artr:ninurrr{ar fiiainurirlniu::n,irli,:ilniuri.l ri.rfinr::"nv as
nr:airdn aroocnr d'lu nr:or elildttr nr:'ligr rio chemotherapy rf,unr:nruad:n1dn'l
:cu! drui,:f, dru"orfl rnr:nrrnrrl:afi rfi nriluuinzuronr# udnrairrialaai{ilarendnrds.t
nmcun:n{oul ld {il,ranvda,:ldiunr:nrunrouaorni.riluvrnri rirrrrirddruillhirr"a rCa
lfirtrldir nmr.rilaanria nr.:cllyl:n{ou1:flrin:rinniurlnntl uoiriurorqr:!nna firho6ilri
do,rnnh ua:l iruu:loufi .rriuiin r :rcr:rdrfnror'rr"ii h'ldorsildfieri{fe

94
toncn:o.r{o.r

t. rrna ruriorrunvi, nr:inwr l;r5.rtali{l:idrfl rnidrt"n, rrtdr:I:rn srulnrlfi1:li
un::rzdlr ilfi ro ol"lii 1 !n:,ln:J-uJ1*1uu zs3s, g7

2. nru.rrfrua:nru:, {ionr:ioln"ua"uo:rsorni,rd taltl:ufi8ndnr:unnriuyi,rrl::rnnlns
- . v)yf y{n:{7] 2. 2529. 45-46

3. r'tma ln:ahnru'l:rnr, flBnriqrnrnrdo,:dl, randr:rl:lnaunllu:lu1u .alllrdaldu
rdurnfui.rfrn'1i1unr.:n.r:unnrjg. 15 rrnilarr 2536 6. 9-1o

4. o:inr'r: rauTnnuoi, rfiaitli,:ihcfir.taodril:, rrtar:I:{yta1r,ta! 1r1nunrn!il!1. -ll

fi rs oriufi 1-2 ln:rnl-Elnrat 25a4,62-6a
s. b^rit rnr'{!,t aa, u nrrnaar ir f, inr*r1unr:innrl:au:rir.,, ritdlraui.rilinnr fl # t

or.r"ufi t rirsrs!-rn'lrn! esgs, a
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