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Brakiterapi
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Amerikan Hastanesi MD Anderson Radyasyon Onkolojisi
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AMAC

Brakiterapi jinekolojik tiimérlerde tek basina veya eksternal rad-
yoterapi ile kombine olarak standart tedavi yaklasimimizin bir par-
casidir. Bu ¢alismada klinigimizde intrakaviter brakiterapi uygula-
malarinin teknik ve protokolleri sunulmaktadir.

GEREC VE YONTEM

Amerikan Hastanesi MD Anderson Radyasyon Onkolojisi Kan-
ser Merkezinde, kuruldugu 2010 yilinin bagindan bu yana, toplam
21 jinekolojik tiimor tanis1 almig hastaya brakiterapi uygulanmis-
tir. Olgularin tamamina “high dose rate” (HDR) brakiterapi ciha-
z1 (mikroSelektron) ile uygulama yapilmistir. Planlama teknigi 3
boyutlu olup (Oncentra), bu degerlendirmede, olgular brakitera-
pi endikasyonlari, brakiterapi dozlar1 ve tedavi protokolleri agisin-
dan ele alinmustir. Olgularimizin 15°1 (%71.5) serviks kanseri, 6’s1
(%28.5) endometrium kanseri tanisi ile tedavi edilmis olup, vulva
ve vajen kanserli hasta tedavisi yapilmamustir.

BULGULAR

Olgularimizin 15’1 (%71.5) serviks kanseri, 6’s1 (%28.5) endomet-
rium kanseri tanisi ile tedavi edilmis olup, vulva ve vajen kan-
serli hasta tedavisi yapilmamistir. Seviks kanseri tanili olgularin
10’unda kiiratif, 5’ine ise adjuvan tedavi amact ile 45-50.4 Gy
eksternal radyoterapi uygulamasi ile birlikte verilmistir. Ekster-
nal radyoterapi planlamasinda, simiilasyonda dos ve dolu mesane
olacak sekilde elde olunan bilgisayarli tomografiler, fiizyon yapi-
larak, hedef hacim tanimlamasi yapilmaktadir. Kullanilan yontem
yogunluk ayarl radyoterapi (IMRT) olup, tedavi 6ncesi degerlen-
dirmeye gore pozitif lenf nodlar1 ve parametituma ek boost olarak
10 Gy uygulanmasi hedeflenmektedir. Es zamanli kemoterapi uy-
gulamas kiiratif hastalarda standart olup, opere olgularda riskle-
rine gore ele alinarak uygulanmaktadir ve kiir sayis1 4-6 arasinda
degismektedir. Brakiterapi doz-fraksiyon semalari, kiiratif radyo-
terapi uygulanan 5x5.5 Gy intrakaviter radyoterapi (Biyolojik es-
deger doz (BED10): 97.5-102.1 Gy), postoperatif adjuvan radyo-
terapi uygulanan olgularda ise 3x5 Gy (BED:75.6 Gy) olacak se-
kildedir. 3 boyutlu hedef tanimlamas1 “GEC-ESTRO” standart ku-
rallar1 gergevesinde belirlenmekte, her uygulamada hastaya bilgi-
sayarli tomografi ¢ekilmekte ve yeniden planlama ongoriilmekte-
dir. Endometrium kanseri tanisi ile tedavi edilen hastalarm hepsi

OBJECTIVES

Brachytherapy for gynecologic tumors has been widely used alone
or in combination with external beam radiotherapy, as a standard
treatment approach. Here we present our approach and technical
details of inhouse intracavitary brachytherapy protocols in gyne-
cological malignancies.

MATERIAL AND METHOD

Since January 2010, we have delivered 3 dimensional high dose
rate (HDR) brachtherapy in 21 gynecological malignancies via.
microSelektron and 3-D Oncentra planning system. The sites
treated, brachytherapy indications, doses and protocols were de-
tailed below.

RESULT

Of the 21 patients, 15 (71.5%) were cervical and 6 (28.5%) were
endometrial cancers. We have not treated vulvar and vaginal can-
cer patients yet. The brachytherapy delivered for cervical cancer
was definitive for 10 and postoperative adjuvant for 5 cases in con-
junction with 45-50.4 Gy external beam (EBRT) pelvic radiothera-
py . EBRT was performed via empty and full bladder computerized
tomography simulation scans (CT) fused to define target volume.
Pelvic intensity modulated radiotherapy (IMRT) was our routine to
deliver initial 45-50.4 Gy and then boost dose of 10 Gy to positive
lymph nodes and positive parametrium based on the pre treatment
evaluation of definitve cases. Concurrent weekly cisplatin chemo-
therapy was prescribed to all curative and postoperative patients
with high risk features and the number of concurrent cycles varied
between 4 and 6. Brachytherapy-dose-fractionation schemes are as
follows: 5x5.5 Gy intracavitary radiotherapy (Biological equiva-
lent dose (BED10): 97.5-102.1 Gy) for curative cases starting from
week 3rd of EBRT, 3x5 Gy (BED: 75.6%Gy) for postoperative
adjuvant radiotherapy after completion of EBRT. “GEC-ESTRO”
brachytherapy target definition guidelines for 3-dimensional
brachtherapy was followed and each application was based on
resimulation and replanning. The brachytherapies delivered for
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postoperatif donemde tedavi almis olup, eksternal tedavi ile birlik-
te (3x5 Gy/fraksiyon) veya risk ve evresine gore tek basina vajen
cuff hedefleyen (5x6 Gy/fraksiyon) tedaviler uygulanmistir. Bra-
kiterapi uygulamalari ring veya silendir ile uygulanmakta ve dose
vajen cuff ylizeyine tanimlanmaktadir. Riskli organ olan rektum
ve mesane i¢in BED 3 degerleri kiiratif radyoterapide maksimum
70 Gy ve 75 Gy olacak sekilde doz voliim histogramlari her teda-
vide kontrol edilmektedir. Vulva kanseri tanili olgular i¢in proto-
koliimiiz dahilinde kurbaga posizyonunda ve vulvaya bolus konu-
larak simiilasyon yapilmaktadir. IMRT teknigi kullanilarak pelvise
yonelik 40 Gy /20 fx uygulanmasi sonrasinda, 2 fazl olarak tedavi
sahlar1 kiigiiltiilerek 66 Gy verilmektedir. Pozitif Lenf nodu say1st
1 ve ECE varliginda ise kemoterapi uygulanmatir. Vagina kanse-
ri tanil hastalara ise klinigimizde eksternal radyoterapi ile pelvise
45 Gy verildikten sonra vajen dozu 54 Gy’e ¢ikilmaktadir. Intra-
kaviter brakiterapi 5x6 Gy/fraksiyon semasi olarak uygulanmakta-
dir. Klinigimizde jinekolojik tiimérlerde yineleme nedeni ile kur-
tarma radyoterapi uygulanan hasta bulunmayip, bu hastalara yo-
nelik standart bir protokol yerine daha 6nce alinan tedavi, doz ve
yontemler degerlendirilerek, kisisellestirilmis tedavi uygulamasi-
nin daha uygun olacag: diisiiniilmektedir.

SONUC

Intrakaviter brakiterapi jinekolojik malignitelerin tedavisinde, ge-
lisen teknolojiye paralel olarak 3 boyutlu uygulanmakta, timorlii
ve sagliklt dokularin daha objektif tanimlanmasiyla mevcut hedef
tanimlamalarinin  hastaya gore kisisellestirilebildigi, kolay uygu-
lanabilir, yogun kullanim alani olan bir tedavi yontemi olarak stan-
dart1 olusturmaktadir.

endometrial cancer were postoperative adjuvant and consisted of
intracavitary cuff brachterapy of 3x5 Gy/fractionin combination
with 45 Gy EBRT (IMRT, 25 fraction) or intracavitary brachterapy
alone of 5x6 Gy/fraction according to the stage, grade and the risk
factors. Applications were performed with a ring or cylinder appli-
cation and dose was prescribed to surface of vaginal cuff mucosa.
Organs at risk BED3 for rectum and bladder were evaluated with
dose volume histograms of each application to avoid exceeding a
maximum of 70 Gy and 75 Gy respectively. Inhouse protocol for
vulvar is as follows; simulation performed with a frog leg posi-
tion with a bolus placed on vulva; EBRT whole pelvis IMRT of
40 Gy /20 fractions with a cone down to boost up to 66 Gy; Con-
current chemotherapy if one positive lymph node and/or extracap-
suler extension present. Inhouse protocol for vaginal cancer is as
follows: EBRT whole pelvis IMRT of 45 Gy /25 fractions with a
cone down to boost vagina up to 54 Gy, followed by intracavitary
brachytherapy of 5x6 Gy/fraction. Inhouse protocol for salvage
recurrent gynecological tumors seeks individualization depending
on evaluation of initial first line treatment, radiotherapy doses and
the techniques.

CONCLUSION

Brachytherapy for gynecological malignancies is an applicable
and widely used current standard which could be performed 3 di-
mensionally in parallel with the developing technology, and could
define tumors and organs at risk more objectively to tailor the treat-
ment individually.
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SERVIKS KANSERI
Prorovos xomare —  rosroremare
EKSTERNAL RT 45-50.4 Gy 45 Gy
Dozifrk  IMRT-poxitif LN 60 Gy IMRT
Yéntem (2D-3D) Ib':wvobﬂmomom«m s.oluvobumo'muu
Kemoterapl
Egzamanis  Cisplatin 40 mgim2 Cisplatin 40 mg/m2
Adjuvan - :
Kir sayisi 4-6 45
Doz iz HDR HDR
Frk dozu/ sayis1 5x5.5 Gylfraksiyon 3x5 Gyfraksiyon
Cihaz Nucletron HNucletron
¥éntem (20-3D) 3D £
BED10
Toplam 95,7-102,1 75,6
Brakiterapl 42.6Gy 22,5
EQD 2Gy 79,8-85,1 83
Relktum
Doz Doz volim Doz volim kontrold
BED3 Max 70 Gy Max 70 Gy
Mesane Doz volim Doz volim kontrold
n:b'; Max 75 Gy Max 75 Gy
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KORPUS KANSERI JINEKOLOJIK TUMBRLERDE SALVA] RADYOTERAPI
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EKSTERNAL RT =
Dozifrk  45-50.4 Gy 45 Gy Hasta N
e ve Los' rassane Micyonu Tl |&in va bog msssas Kisyomi EXSTERNAL RT
ile ile Dozifrk
PR RN : Yéntem (20-30)
Brakiterapl Eszamanh
Doz hin  HDR HDR Adjuvan
i
Fricdozul sasi  5x8.5 Gylraksiyon 35 Gytraksiyon, Kir sayis:
Yontem (20-30) 3D 5x6Gy/raksiyon Brakiterapi
Nucletron Doz i
30 Frik dozu/ says:
BED1D 4 o Y Ontaen (H-30)
Toplam 95,7-102,1 75,6
Brakiterapi 42.6Gy 22,5
EQD 200 79,8-85,1 63
Rektum
Rektum Doz
Doz Doz volim histogrami kentrold Doz volim histogrami kontrold
BED3 Max 70 Gy Max 70 Gy Mesane .
Dox MaxTsoy e
BED3
Vulva kanseri protokoli Vagina kanseri protokolii
- Kurbaga posizyonu ve - Kurbaga posizyonu
vulvaya bolus similasyon yapilir
konularak simlasyon - ERTdozu- pelvis'e 45 Gy
yapilir uygulanmasinin ardindan
- Pelvis—IMRT 40 Gy /20 vajen 54 Gy tedavi dozuna
fx gikilmaktadir.
- Boost 1:vulva+ - Brakiterapi: 5x6 Gy/
inguinal bb/ge- 50 Gy fraksiyon

Boost 2: vulva, - 66 Gy

- Pozitif Lenf nodu sayisi
1 ve ECE {+) ise

kemoterapi uygulamir B




