
a9a9 w!5¸h¢9w!tT{Tb59 
{h[¦b¦a Yhb¢wh[« ¸!tL[!aL¸hw{! 

NE YAPILMALI?

5wΦC«{¦b ¢hY!¢[L
a95L/!b! Lb¢ΦT{¢ΦI!{¢Φ
w!5¸ΦhbYh[hWT{T Y[TbTFT



ʳMastektomi ǎƻƴǊŀǎƤT3-T4, herhangi bir N
evresindekiƘŀǎǘŀƭƤƪǘŀ

ʳMemekoruyucucerrahiǎƻƴǊŀǎƤendikedir.

ʳ{ŀƐƪŀƭƤƳǾŜ ƭƻƪŀƭ ƪƻƴǘǊƻƭǸ ŀǊǘǘƤǊŘƤƐƤ 
ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ

EBCTCG,Lancet,2011

w!5¸h¢9w!tT

17.UMFK,ķstanbul



9ǊƪŜƴ ŜǾǊŜ ƘŀǎǘŀƭƤƪǘŀ ŀǊǘƤǒ

Radyoterapi teknolojisindeki ƎŜƭƛǒƳŜƭŜǊ

Cerrahi ve sistemik tedavilerdeki ƎŜƭƛǒƳŜƭŜǊ 

Uzun ǎŀƐƪŀƭƤƳōŜƪƭŜƴǘƛǎƛƴŘŜ ŀǊǘƤǒ

TedaviyeōŀƐƭƤkronik yanetkilerƛœƛƴ 

ȅǸƪǎŜƪ ƘŀǎǎŀǎƛȅŜǘ ƎǀǎǘŜǊƳŜƳƛȊƛ ƎŜǊŜƪǘƛǊƳŜƪǘŜŘƛǊΦ

17.UMFK,ķstanbul



2- boyutlu planlama

DŜƴƛǒ ŀƭŀƴƭŀǊŘŀƴ ƤǒƤƴƭŀƳŀΗΗΗ 

CLD ve MHD > 3 cm ise ciddi 
toksisitebeklenirdiΧ

D94aT ¢9

17.UMFK,ķstanbul



Alan temelli meme w¢ΩǎƛƴŘŜƴǾƻƭǸƳ ǘŜƳŜƭƭƛ w¢ΩȅŜƎŜœƛǒ 

D«b«a«½59

17.UMFK,ķstanbul



Å¢ǸƳ ƳŜƳŜ κ ToraksŎƛŘŀǊƤƴŀ
Konvansiyonel doz  
50 Gy/25 fr / 5 hafta
Hipofraksiyonedoz
40 Gy/15 fr / 2.67 GyƎǸƴ/ 3 hafta
42,5 Gy/16 fr / 2.66 GyƎǸƴ/ 3,5hafta

Å¢ǸƳǀǊ ȅŀǘŀƐƤƴŀ Ŝƪ ŘƻȊ
16 Gy/8 fr / 1.5 hafta
10 Gy/5 fr / 1 hafta

ÅLNI
50 Gy/25 fr/ 5 hafta
40 Gy/15 fr/ 2.67 GyƎǸƴ/ 3 hafta

I959C I!/Ta 5h½[!wL

17.UMFK,ķstanbul



YŀƭǇ ǾŜ ŀƪŎƛƐŜǊŜ ȅŀƪƤƴƭƤƪ
bŜŦŜǎ ǎƤǊŀǎƤƴŘŀ ƘŜŘŜŦƛƳƛȊƛƴ ƘŀǊŜƪŜǘ ŜǘƳŜǎƛ

17.UMFK,ķstanbul



ICRU 62; InternalmarjinόLaύ ǘŀƴƤƳƭŀƴƳƤǒǘƤǊ
!ƴŀǘƻƳƛƪ ȅŀǇƤƭŀǊŘŀ ŦƛȊȅƻƭƻƧƛƪ ƴŜŘŜƴƭŜǊƭŜ ƻƭǳǒŀƴ ǒŜƪƛƭΣ ōƻȅǳǘ ǾŜ 
ǇƻȊƛǎȅƻƴ ŘŜƐƛǒƛƪƭƛƪƭŜǊƛŘƛǊΦ 

Solunum bu fizyolojik hareketlerden biridir.

CTV+IM = ITV ( InternaltargetǾƻƭǸƳύ

±ƻƭǸƳ ǘŜƳŜƭƭƛ w¢ΩŘŜǎƻƭǳƴǳƳ ƘŀǊŜƪŜǘƛƴƛƴ ƻƭŀǎƤ ōƛǊ Ƙŀǘŀ ƪŀȅƴŀƐƤ 
ƻƭŘǳƐǳƴŀ Řƛƪƪŀǘ œŜƪƳŜƪ ƛœƛƴΤ

17.UMFK,ķstanbul



aŜƳŜŘŜ ǾƻƭǸƳ ǘŜƳŜƭƭƛ w¢ ŘŜ ƘŀǊŜƪŜǘƛ ŘƛƪƪŀǘŜ 
almazsak; 

.ǳ ŀƴŀǘƻƳƛƪ ƘŀǊŜƪŜǘƭŜǊƛƴ ȅƻƭ ŀœŀŎŀƐƤ 
ÅIŜŘŜŦ ǾƻƭǸƳƭŜǊŘŜ ŘƻȊ ŘǸǒǸƪƭǸƐǸ ǾŜ
ÅbƻǊƳŀƭ ŘƻƪǳƭŀǊƤƴ ƪƻǊǳƴŀƳŀƳŀǎƤ
¢ŜŘŀǾƛŘŜ ōŀǒŀǊƤǎƤȊƭƤƪΣ ƪŀǊŘƛȅŀƪ ƻƭŀȅƭŀǊ ǾŜ 
radyasyon ǇƴǀƳƻƴƛǎƛƎƛōƛ ƎŜœ ȅŀƴ ŜǘƪƛƭŜǊƛƴ 
ƎǀǊǸƭƳŜ Ǌƛǎƪƛƴƛ ŀǊǘƤǊŀŎŀƪǘƤǊΦ

17.UMFK,ķstanbul



ʳ.ǳ ƴŜŘŜƴƭŜ ǎƻƭǳƴǳƳ ƪƻƴǘǊƻƭƭǸ ǊŀŘȅƻǘŜǊŀǇƛ 
ǘŜƪƴƛƪƭŜǊƛ ƎŜƭƛǒǘƛǊƛƭƳƛǒǘƛǊΦ 

ʳ¢ŜƳŜƭƛΤ ǎƻƭǳƴǳƳ ŘǀƴƎǸǎǸƴǸƴ ōŜƭƛǊƭƛ 
ōǀƭǸƳƭŜǊƛƴŘŜ ǊŀŘȅƻǘŜǊŀǇƛƴƛƴ ǳȅƎǳƭŀƴƳŀǎƤ 
ŜǎŀǎƤƴŀ ŘŀȅŀƴƤǊΦ 

Teknikler:

ʳ Gating(RPM=realtimepositionmanagement)

ʳ Nefestutma (DIBH)

ʳ½ƻǊƭŀƴƳƤǒǎƤƐnefesalma

ʳDŜǊœŜƪȊŀƳŀƴƭƤǘǸƳǀǊizleme

17.UMFK,ķstanbul



17.UMFK,ķstanbul

Mohamadet al,PractRadiatOncol,2017



ÅSol ƳŜƳŜ ȅŜǊƭŜǒƛƳƭƛ ǘǸƳǀǊǸ ƻƭŀƴ 
hastalarda Nefes ƪƻƴǘǊƻƭƭǸ radyoterapi ile 
ortalama kalp dozu 1.3Gy.dir.

ÅbŜŦŜǎ ƪƻƴǘǊƻƭƭǸ ǊŀŘȅƻǘŜǊŀǇƛƴƛƴ ǀȊŜƭƭƛƪƭŜ 
kardiyak mortaliteƻǊŀƴƤƴƤ ҈пΦт ŀȊŀƭǘǘƤƐƤ 
tahmin edilirken, serbest nefes teknikli 
radyoterapide ise bu oran medyan 
҈лΦмΩŘƛǊΦ

Korremanet al,GreenJ,2006

17.UMFK,ķstanbul

Taylor et al,RedJ,2015



aŜƳŜ ǊŀŘȅƻǘŜǊŀǇƛǎƛƴŘŜ ǎƻƭǳƴǳƳ ƪƻƴǘǊƻƭƭǸ 
ǘŜƪƴƛƪƭŜǊ ǳȅƎǳƭŀȅŀƳŀŘƤƐƤƳƤȊŘŀ ƴŜƭŜǊƛ ƪƻƴǘǊƻƭ 

etmek isteriz?

17.UMFK,ķstanbul

Kardiyotoksisite

IŜŘŜŦƛƴ ŘƻƐǊǳƭǳƪƭŀ ƤǒƤƴƭŀƴƳŀǎƤ  



DOZ KISITLAYICI ORGANLAR VE 
TOLERANSLARI

Kalp V5ғ ҈ р ό{ŀƐ ǘŀǊŀŦ ƳŜƳŜύ
V5< % 40 (Sol taraf meme)

!ȅƴƤ ǘŀǊŀŦ ŀƪŎƛƐŜǊV30 < % 15

YŀǊǒƤ ǘŀǊŀŦ ŀƪŎƛƐŜǊV5   < % 15

NSABPB-39/RTOG 0413

Maksimum ƪŀƭǇ ŘƻȊǳ ƛœƛƴ ƘŜǊƘŀƴƎƛ ōƛǊ ƪƤǎƤǘƭŀƳŀ ƻƭƳŀƪǎƤȊƤƴΣ 
ort. kalp dozu 2-3 Dȅ ŎƛǾŀǊƤƴŘŀ ƻƭƳŀƭƤŘƤǊΦ

17.UMFK,ķstanbul



Kalp tolerans dozu

Quantec ¢ǸƳ ƪŀƭǇ ŘƻȊǳ 

Sol meme RT ±нл Җ ҈р 
±мл Җ ҈ол 

{ŀƐ ƳŜƳŜ w¢ V20 %0 
±мл Җ ҈мл

NTCP model

V25 <%10 ƛǎŜ w¢ ǎƻƴǊŀǎƤ15-yƤƭkardiyakmortalite <%1 

Gagliardiet al,RedJ,2010

17.UMFK,ķstanbul



¦ƭǳǎƭŀǊŀǊŀǎƤ wŀŘȅƻƭƻƧƛƪ YƻǊǳƳŀ 
Komisyonu (ICRP) 2012 ȅƤƭƤƴŀ ƪŀŘŀǊ 
radyasyona maruziyettenkaynaklanan 
ǎŀƐƭƤƪ Ǌƛǎƪƛ olarak /±5ΨƛƘƛœ 
ōŜƭƛǊǘƳŜƳƛǒƪŜƴΤ

2012 de 0.5 GyƎƛōƛ ƪǸœǸƪ ōƛǊ ŘƻȊŀ maruz 
ƪŀƭƤƴŘƤƐƤƴŘŀ мл ȅƤƭ sonra bireylerin 
ȅŀƪƭŀǒƤƪ ҈мϥƛƴŘŜ CVD ƎŜƭƛǒǘƛƐƛƴƛ 
ŜƪƭŜƳƛǒǘƛǊΦ

17.UMFK,ķstanbul



Radyobiyolojikolarak, kalp paralel bir organ ŘŜƐƛƭŘƛǊΣ ŦƻƴƪǎƛȅƻƴŜƭ 
ƻǊƎŀƴƛȊŀǎȅƻƴǳ ƘƻƳƻƧŜƴ ƻƭƳŀŘƤƐƤƴŘŀƴ ƘŜǊƘŀƴƎƛ ōƛǊ ƴƻƪǘŀǎƤƴŘŀ 
ƻƭǳǒŀƴ ƘŜǊ ƘŀǎŀǊ ƪǊƛǘƛƪǘƛǊΦ Yŀƭōƛƴ ƘŜǊ ōƛǊ ōƛƭŜǒŜƴƛΣ ōŀǒƪŀ ōƛǊ ƪƤǎƤƳ 
ǘŀǊŀŦƤƴŘŀƴ ǘŜƭŀŦƛ ŜŘƛƭŜƳŜȅŜƴ ƪŜƴŘƛ Ŧƻƴƪǎƛȅƻƴǳƴŀ ǎŀƘƛǇǘƛǊΦ 

17.UMFK,ķstanbul



Meme kanserinde radyoterapiye sekonderƪŀƭǇ ƘŀǎŀǊƤƴŀ ōŀƐƭƤ 
bildiriler, genellikle sol ǾŜƴǘǊƛƪǸƭ ό[±ύ ve left assendandal (LAD) ile 
ōŀƐƭŀƴǘƤƭƤŘƤǊΦ

ÅYŀƭǇ ƛœƛƴ ȅŜƴƛ ŀǘƭŀǎ ƻƭǳǒǘǳǊǳƭƳǳǒǘǳǊΦ
ÅYŀƭǇ ōǀƭǸƳƭŜǊƛƴƛ œƛȊƳŜƪ ƛœƛƴ ƪƻƴǘǊŀǎǘ ƳŀŘŘŜ ǾŜǊƛƭƳŜƭƛŘƛǊΗ

Feng et al,RedJ,2011

17.UMFK,ķstanbul



Tezcanliet al,BreastCancerResTreat,2011

17.UMFK,ķstanbul



Å1958-2001, 2168 RT alan hasta
ÅhǊǘŀƭŀƳŀ ƪŀƭǇ ǾŜ [!5 ŘƻȊƭŀǊƤ ōŜƭƛǊƭŜƴƳƛǒ
Å.ŀǒƭƤŎŀ koroner olaylar (miyokardŜƴŦŀǊƪǘǸǎǸΣ 

koroner ǊŜǾŀǎƪǸƭŀǊƛȊŀǎȅƻƴveya iskemikkalp 
ƘŀǎǘŀƭƤƐƤƴŘŀƴ ǀƭǸƳ)
Å4ŀƭƤǒƳŀƴƤƴ ȊŀȅƤŦ ǘŀǊŀŦƤ 2-Boyutlu planlama 

Darbyet al,NEJM,2013

17.UMFK,ķstanbul



ÅSol taraf w¢ΩŘŜOrtalama kalp 
dozu сΦсDȅΣ ǎŀƐ ǘŀǊŀŦ ƛœƛƴ 
2.9Gy
ÅToplamda OKD 4.9Gy
ÅHer 1 Gyƛœƛƴ ƪŀǊŘƛȅŀƪ ƻƭŀȅ 
ƎŜƭƛǒƳŜ Ǌƛǎƪƛ ҈ тΦп 
ÅKardiyak ƻƭŀȅƤƴ ƎŜƭƛǒƳŜȅŜŎŜƐƛ 
Ŝǒƛƪ ŘŜƐŜǊ yok!!

Y!w5T¸!Y ¢hY{T{T¢9-5ƻȊΣ Ŝǒƛƪ ŘŜƐŜǊ

Darbyet al,NEJM,2013

17.UMFK,ķstanbul



RT ¢Ŝƪ ōŀǒƤƴŀ kardiyotoksikŘŜƐƛƭŘƛǊΗΗ

Hasta ile ilgili  

ÅaŜƳŜ ōǸȅǸƪƭǸƐǸ 
Å TmƭƻƪŀƭƛȊŀǎȅƻƴǳ όǎŀƐκǎƻƭ-
Å medialveya inferior) 
ÅTƭŜǊƛ ȅŀǒ όҔсл ύ 
Å KollajenǾŀǎƪǸƭŜǊƘŀǎǘŀƭƤƪ 
Å (RA, SLE, dermatomyozitgibi) 
Å DM, HT, Hiperlipidemi
Å Sigara >20 (kardiakmortalite

1% vs 8%)
Å BMI >30kg/m2

RT ile ilgili 

Å Total RT dozu, fraksiyon dozu 
Å BoostŀƭŀƴƤ ǾŜ ŘƻȊǳ 
Å BoostǘŜƪƴƛƐƛ 
Å Lenfatik alan eklenmesi (IMN)
ÅTƴƘƻƳƻƧŜƴŘƻȊ ŘŀƐƤƭƤƳ 

Sistemik tedaviler ile ilgili 

Å AntrasiklinǘŜŘŀǾƛǎƛ ŀƭŀƴ ƘŀǎǘŀƭŀǊŘŀ р ȅƤƭƭƤƪ 
ƪǸƳǸƭŀǘƛŦ kardiyomiyopatiƛƴǎƛŘŀƴǎƤ ҈мл

Å Herceptinŀƭŀƴ ƘŀǎǘŀƭŀǊŘŀ ƛǎŜ н ƪŀǘƤ ŀǊǘƳƤǒ 
kardiyotoksisite

17.UMFK,ķstanbul



Y!w5T¸!Y ¢hY{T{T¢9-5ƛƐŜǊ Ǌƛǎƪ ŦŀƪǘǀǊƭŜǊƛ

Darbyet al,NEJM,2013

17.UMFK,ķstanbul



!ǊǘƤǒ ƪŀƭōƛƴ ŀƭŘƤƐƤ ƻǊǘŀƭŀƳŀ ŘƻȊ ƛƭŜ ƻǊŀƴǘƤƭƤŘƤǊΣ ƳŀǊǳȊ ƪŀƭŘƤƪǘŀƴ ǎƻƴǊŀƪƛ ƛƭƪ р ȅƤƭ ƛœƛƴŘŜ ōŀǒƭŀǊ 
ve Ŝƴ ŀȊ нл ȅƤƭ ōƻȅǳƴŎŀ ŘŜǾŀƳ eder. Sol taraf RT de risk en fazla!!
Kardiyak ƻƭŀȅ ƎŜƭƛǒŜƴ ƻƭƎǳƭŀǊƤƴ ҈ рпϥǸƴǸƴ iskemikƪŀƭǇ ƘŀǎǘŀƭƤƐƤƴŘŀƴ ǀƭŘǸƐǸ biliniyor.

Y!w5T¸!Y ¢hY{T{T¢9-bŜ ȊŀƳŀƴ ōŀǒƭŀǊΣ ƎŜœŜǊ ƳƛΚ

Darbyet al,NEJM,2013

17.UMFK,ķstanbul



Sol meme w¢ΩǎƛƴŘŜorta ve distalLAD
Lab ƛœŜǊŜƴ {ŀƐ meme w¢ΩǎƛƴŘŜw/!Ωȅŀdikkat!!! LV

RA
RV

RCA IMN

LAD For a tangent field 
to cover IMN Left, 
LAD & portion RV 
& LV would 
receive full dose

For a tangent field 
to cover IMN right,
RCA would receive 
high dose

LAD may be hard to spare

Nilssonet al,JCO,2012

17.UMFK,ķstanbul

Lab ŀȅǊƤ ŀƭŀƴŘŀƴ ŀƭƤƴƤȅƻǊǎŀ hY5 фΦнDȅ όŜƴ Ǌƛǎƪƭƛύ
Taylor et al,RedJ,2015



Å 1970-2003 meme caǘŀƴƤǎƤ ŀƭŀƴ
Å 1990-2004 koroner anjiyo 
ȅŀǇƤƭŀƴ мфф hasta

Å Sol meme ƻǊŀƴƤ ҈рр
Å Stenoz0-р ŀǊŀǎƤ 

derecelendiriliyor
Å LAD ve distaldiyagonal damarda 

Grad3-5 Stenozsol taraf RT 
ŀƭŀƴŘŀ ǎŀƐŀ ƎǀǊŜ όhw ҈пΦоуύΣ 
grad4-5 stenozise (OR %7.22) 
ŀƴƭŀƳƭƤ ŦŀȊƭŀ ǊŀǇƻǊ ŜŘƛƭƛȅƻǊΦ

Y!w5T¸!Y ¢hY{T{T¢9- RT ile stenozƭƻƪŀƭƛȊŀǎȅƻƴǳ ŀǊŀǎƤƴŘŀ 
ƛƭƛǒƪƛ ǾŀǊ ƳƤΚ

Nilssonet al,JCO,2012

17.UMFK,ķstanbul



{ƻƭǳƴǳƳ ƪƻƴǘǊƻƭƭǸ w¢ ȅŀǇŀƳƤȅƻǊǎŀƪ ƴŜ ȅŀǇŀƭƤƳΚ

17.UMFK,ķstanbul



mȊŜƭƭƛƪƭŜ sol taraf meme ƘŀǎǘŀƭŀǊƤƴŘŀΣ Kalp dozunu 
azaltmak ƛœƛƴ ƎŜƭƛǒǘƛǊƛƭŜƴ ǘŜƪƴƛƪƭŜǊ 

Å Kalp ƛƭŜ ƎǀƐǸǎ ŘǳǾŀǊƤ ŀǊŀǎƤƴŘŀƪƛ ƳŜǎŀŦŜȅƛ ŀǊǘǘƤǊƳŀƪ ƛœƛƴ 
ȅŀǇƤƭŀƴ ƳŀƴŜǾǊŀƭŀǊ όŜƐƛƪ ŘǸȊƭŜƳ ƛƭŜ ǾŜȅŀ pronepozisyon 
vererek) 

Å Radyoterapide ileri teknolojiler kullanarak (IMRT, VMAT 
veya proton radyoterapisi) 

Å ¢ǸƳ memenin geleneksel hedefini daha ǎƤƴƤǊƭƤ bir 
ōǀƭƎŜȅŜ ƪŀȅŘƤǊƳŀƪ όƘƤȊƭŀƴŘƤǊƤƭƳƤǒ ƪƤǎƳƛ ƳŜƳŜ ƤǒƤƴƭŀƳŀǎƤ 
veya intra operatifRT ile)

Shahet al,GreenJ,2014

17.UMFK,ķstanbul



Kalp korumateknikleri

YogunlukŀȅŀǊƭƤ w¢ όLaw¢ύ

.ƛƭƎƛǎŀȅŀǊƭƤ ȅŀǇǊŀƪƭŀǊ ǾŜ ŘƻȊ 

ǇƭŀƴƭŀƳŀ ŀƭƎƻǊƛǘƳŀƭŀǊƤΣ ƪŀǊŘƛȅŀƪ 

ŘƻȊǳ ǎƤƴƤǊƭŀƳŀƪ ƛœƛƴ ǊŀŘȅŀǎȅƻƴ 

ŀƭŀƴƤƴƤƴ ǒŜƪƛƭƭŜƴŘƛǊƛƭƳŜǎƛƴŜ ƛȊƛƴ 

verir

Proton Tedavisi

Fotonlarla ƪŀǊǒƤƭŀǒǘƤǊƤƭŘƤƐƤƴŘŀ 

ǇǊƻǘƻƴƭŀǊƤƴ ŘƻȊ fall-off unun daha 

ōŜƭƛǊƎƛƴ ƻƭƳŀ ǀȊŜƭƭƛƐƛ ŦŀǊƪƤƴƤ ƪǳƭƭŀƴƤǊ

APBI

YǸœǸƪ ƘŜŘŜŦ ƘŀŎƛƳΣ ƪŀƭōŜ ƳǸƳƪǸƴ 

ƻƭŀƴ ŀȊŀƭǘƤƭƳƤǒ ŘƻȊǳ ǎŀƐƭŀǊ

IORT

YǸœǸƪ ƘŜŘŜŦ ƘŀŎƛƳ ǾŜ ōŀȊƤ 

ŘǳǊǳƳƭŀǊŘŀ ŘǸǒǸƪ ŜƴŜǊƧƛ ƪŀƭōŜ 

ƎƛŘŜƴ ŘƻȊǳ ŀȊŀƭǘƤǊ

Shahet al,GreenJ,2014
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¦ȅƎǳƴ Ƙŀǎǘŀ ƪƻƴǳƳƭŀƴŘƤǊƳŀǎƤ ǾŜ immobilizasyon

Memeyi ƎǀƐǸǎ ŘǳǾŀǊƤƴŘŀƴ ǳȊŀƪ ǾŜ ȅǳƪŀǊƤ ǘǳǘƳŀƪ

5ŀƘŀ ƛȅƛ ƎŜƻƳŜǘǊƛ ǾŜ ǘŜŘŀǾƛ ŀœƤƭŀǊƤ ƛƭŜ ŀƪŎƛƐŜǊΣ ƪŀƭǇ ƪƻǊǳƳŀǎƤ

YƻƴǳƳŘŀƪƛ ƛȅƛƭŜǒƳŜƭŜǊ ƛƭŜΣ ŘǸȊ ƪŀƭǇ ǇƻȊƛǎȅƻƴǳ ǾŜ 
kolimasyonlaȅŀǇƤƭŀƴ ǘŜŘŀǾƛȅŜ ƪƤȅŀǎƭŀ ƻǊǘŀƭŀƳŀ ƪŀƭǇ ŘƻȊǳƴǳ ҈ 
слϥŀ ƪŀŘŀǊ ǾŜ ƳŀƪǎƛƳǳƳ ƪŀƭǇ ŘƻȊǳƴǳ Řŀ ҈ ол ƻǊŀƴƤƴŘŀ ŀȊŀƭǘǘƤƐƤ 

ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ 
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PronePozisyon

ʳ Meme dokusunu ǀƴŜ ŘǸǒǸǊŜǊŜƪ

ʳ TǸƳǀǊ ȅŀǘŀƐƤƴƤκƳŜƳŜ Řƻƪǳǎǳƴǳ ƎǀƐǸǎ ŘǳǾŀǊƤƴŘŀƴ ǳȊŀƪƭŀǒǘƤǊŀōƛƭƛǊ

ʳ tŀƴŘǸƭŜ ό{ŀǊƪƤƪύ ƳŜƳŜ ǾŜ ǘǸƳǀǊ ȅŀǘŀƐƤ anteriorǾŜ ƳŜǊƪŜȊƛ ȅŜǊƭŜǒƛƳƭƛ 
ƘŀǎǘŀƭŀǊŘŀ όǳŦŀƪ ƳŜƳŜƭŜǊŘŜ ŀƴƭŀƳƭƤ ŘŜƐƛƭύ

ʳ Meme dokusunda doz homojenitesiniǎŀƐƭŀǊ 

ʳ Ortalama kalp dozu 3Gy

Kurtmanet al,MedBiolRes,2003

ʳ !ƭŀƴ ƛœƛ ŀƪŎƛƐŜǊ ǾŜ ƪŀƭǇ ǾƻƭǸƳǸƴǸ ҈тр-ур ŀȊŀƭǘƤǊ 

ʳ .ŀȊƤ ƘŀǎǘŀƭŀǊŘŀ ǘƻƭŜǊŀƴǎ ǾŜ ǳȅƎǳƭŀƴŀōƛƭƛǊƭƛƐƛ ȊƻǊ ƻƭŀōƛƭƛǊ
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Å2005-2008, 314 aY/Ωƭƛhasta proneve supinBT 
ǎƛƳǸƭŀǎȅƻƴ 

ÅMeme hacmi <750 cm3, 750-1500 cm3, >1500 
cm3

Å!ƭŀƴ ƛœƛƴŘŜ ƪŀƭŀƴ ƪŀƭǇ ve ŀƪŎƛƐŜǊ ǾƻƭǸƳƭŜǊƛ 
ƪŀǊǒƤƭŀǒǘƤǊƤƭƤȅƻǊ 

Å{ŀƐκǎƻƭ ƳŜƳŜ proneǇƻȊƛǎȅƻƴŘŀ ŀƪŎƛƐŜǊ ǾŜ ƪŀƭǇ 
ǾƻƭǸƳƭŜǊƛ ҈ур-90 daha az

ÅMeme ±ƻƭǸƳǸ Ҕ750 cm3 olanlarda ŀƴƭŀƳƭƤ 
ŘǸǒǸƪ!!

Formentiet al,Jama,2012
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