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KaBoplopog e{arOopKEUHEVOU  OXAHATOG UTIOKEPUOTIOHOU NG 800NG OTn  OTEPEOTAKTIKN
QKTIVOXELpOUPYIKY) KaAonBwv mabnoswv tou eykepdAou, pe okomd TV €Aaxlotomoinon Tou
Kw8Uvou MpOKANGN G KAPKLVOYEVEDTG.

H OTEPEOTOKTIKI) AKTIVOXELPOUPYLKH Kol aKTIVODEPOELN Elval CUXVOC TPOTIOE QVTLHETWITLONS KaAonBwy
nabricewv Tou eykédalou, Omwe KaAorBELg OykoL, ayyelakég SUOTIAAGLEC Kal AELTOUPYLIKES SlatapayEc.
lMNa v enthoyn tou katd@AAnAou oxnpatog aktivobepaneiac, AappBdvovrat unodn Tapayovies OMwe To
peyeBog kai n Béon Tou oTtdXou aAAd Kat N MPOoTAsia TWV yUpw LyLWV Souwy. H oxéon avaueosa otnv
aroppodoupevn doon kat v emPiwon Twy KUTTApWY NeplypddeTal péow tou Linear Quadratic (LQ)
povtédou, evw péow Tng Brodoyika toodlvapng 86ong BED propouv va unohoyiotolv aAAayéc otn
b60n ava cuvedpia ) kat otov aptBud twv cuvedplwy, Statnpwvtag Loduvapo BLoAoyikd amoTEAeoua.
Opwg, n kataAnAotnta tou LQ otig udpnAég S00elg tng otepeotaliag, akoun Siepeuvaral, Kadwe To
povtédo Bewpeital OTL UTOTIUA TOV KUTTAPLKO Bavarto kat erunpéoBeta dev AapPavel unodn emuméov
pnxaviopoug mou Tov emudépouv ot Sdoelg autég. Mvwpilovtag tnv mbavr avendpkela touv LQ
povtéhou kat o€ cuvbuaapd pe Tig UPNAEG SOOELG TTOU Xprotomnololvtal, TiBeTal To epwTnua ya Ty
muBavr] kapkivoyéveon Adyw aktvoBoAnane. Mvetal emopévwg avtAnmeod, ot n Bepaneia tou kdbe
acBevoug Ba nipénel va oxedialetal kat va yopnyeital ue Baon ta iStaitepa XapaktnploTika Tou, Kadwe
Kal va EKTIHATAL O KivOuvog pokAnang kapkivoyéveong Adyw aktivofoAnonc. MNa Tov okomod autd, ota
m\aiowa tng napovoag Suthwpatikig épeuvag, kaBe mAavo Ba peAetnBel W PO TNV MOLOTNTA TOU UE
Xprion S00IHETPIKWY SElKTWY, Kat otn cuvexela Ba eruBefawBel n owoth epappoyn tou. Na Ty
ekTiUnon tou Kwvduvou kapkivoyéveang, Ba xpnotpononBel éva padnuatikd poviédo npdBAewnc, To
MNXavioTikd poviédo tou Schneider, to omoio Aapfdvel undyn kat tnv kKAacpatonoinon tng déong.
Méow autov, Ba peretnBolv ta mMAava Bepaneiag aoBevwv pe kahorBelg nabroelg Tou eykeddrou kat
Ba yivel npoonabela va npoodloplotel To kahltepo duvatd oxfpa aktvobeparneiag nouv Tautoxpova
Ba diatnpei Tov kivbuvo aktivompokAnTr¢ KapkLvoyEveang 600 to duvatod xapunAétepo. Ita mhaiota Tng
napolvoag emniang, Ba SnuioupynBel Aoylopikd, mou Ba umoloyilel autopata Tov  kivéuvo
KOPKLVOYEVEDNG, WOTE VO UMOPETEL TEALKA va evowpatwBel otnv kKAwikn mpan oav éva enumAéov Brpa
1000 yla TNV BeAtiwon 600 kat yia tnv efatopikevon ¢ Bepaneiag kdBe aocBevouc.
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Title:
Determination of patient specific dose fractionation in stereotactic radiosurgery of benign brain
tumors and diseases, in order to minimize the risk of radiation induced carcinogenesis.

Stereotactic radiosurgery (SRS) and radiotherapy (SRT) is commonly used to treat benign brain diseases,
such as benign brain tumors, vascular malformations and functional disorders. In order to choose the
appropriate fractionation scheme, one must consider factors such as the size and position of the target,
as well as the protection of healthy tissues nearby. The Linear Quadratic model (LQ) is used to describe
the relationship between absorbed dose and cell survival. Using the biological equivalent dose (BED),
one can change the dose per fraction or the number of fractions, while maintaining equivalent biological
effect. However, it is questioned whether using LQ in SRS and SRT is appropriate, since it is suggested
that LQ underestimates cellular death in high doses and does not take into account additional
mechanisms that provoke cellular death in such doses. Bearing that in mind, as well as the high doses
used in SRS and SRT, one should consider possible radiation induced carcinogenesis. It is of high
importance, therefore, that therapy planning and delivery must be patient specific, as well as estimating
the risk of radiation induced carcinogenesis. Taking these under consideration, during this dissertation,
for every treatment plan dosimetric indices will be assessed, as well as patient specific verification will
be conducted. In order to estimate carcinogenesis risk, Schneiders mechanistic model will be used, that
takes into account dose fractionation. Using this model, different fractionation schemes will be
assessed, to determine the best possible fractionation scheme that simultaneously offers high quality
therapy and has the lowest possible risk of radiation induced cancer. Additionally, a software will be
created that will calculate the risk of cancer induction, which will make it easier to include
carcinogenesis risk calculation in patient treatment routine. In conclusion, the aim of this dissertation is
to optimize treatment efficacy and lead in a more patient specific treatment decision.



