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AMAC

Calismamiz, Tirkiye’de jinekolojik tiimdrlerin brakiterapisinde
yillar i¢indeki gelismeler ve uygulamalarin degerlendirilmesine
katki amaci ile yapildi.

GiRiS

Klinigimizde brakiterapi uygulamalari 1933 yilinda Prof. Dr. F.
Dessauer gelisi sonrasinda Ra 226 uygulamalar ile basladi. O do-
nem jinekolojik tiimorlerde Manchester applikatorleri ve kiratif
endometriyum kanserinde Heyman kapsiilleri kullamldi. ilk HDR
cihazimiz 1966 da gelen Co 60 kaynakli Cathetron cihaziydi. Bu
cihaz ile Fletcher applikatorlerine gegildi. Daha sonra Cesium 137
kaynakli LDR Curietron cihazi (ki uzun yatis siiresi nedeni ile bu
cihaz ile 30 yalniz 30 hasta tedavi edildi) ve Co 60 kaynakli Curi-
etron Cihazi kullanildi. 1992 yilinda HDR cihazlar1 kullanim dis1
kalmas1 ve ekonomik sikintilar nedeni ile jinekolojik ve nazofa-
reks TORE applikatérleri kullanilarak Ir 192 tel kaynakli LDR uy-
gulamalar1 yapildi. 1998 yilinda Ir-192 kaynakli Gammamed HDR
cihazi alind1. 1998-2007 yillar1 arasinda HDR ve LDR uygulama-
lart devam etti. Hasta yiikii fazla olan klinigimizde tek fraksiyon
ile tedavi olanagi saglayan LDR uygulamalar agirlikl idi. Ir 192
kaynakli Gammmed 12i cihaz1 1998-2009 yillar1 arasinda aktif
olarak kullanildi. Bu dénemde teknik 2 boyutluydu. 2010 yili so-
nunda Nucletron Cihazi alinarak 3D uygulamalara gegilmistir.

GEREG VE YONTEM
1970-2011 aras1 klinigimizde tedavi goren jinekolojik tlimorlii has-
talarin dokiimante edilen verileri degerlendirildi. Standart tedavi

yaklasimlari, tedavi protokolleri, tedavi teknikleri, uygulanan doz-
lar (fizik doz, BED, EQD 200) incelenerek tablolar olusturuldu.

BULGULAR

Klinigimize bagvuran hastalarin ~ %10°nu jinekolojik tiimdrler
olusturmaktadir. 1970-2011 yillar1 arasinda 1851 serviks kanse-
ri (%68 kiiratif, %32 postoperatif), 1152 endometriyum kanse-
1i (%3 kiiratif, %97 postoperatif), 1980-2011 yillar1 arasinda 87
vulva kanseri (%6 kiiratif, %69 postoperatif, %25 kurtarict), 72
vagina kanseri (%100 kiiratif) hastas: tedavi edilmistir. Serviks
kanseri tanili hastalarda kiiratif eksternal radyoterapi klinik ve
radyolojik verilere gore L4 veya L3-pelvis alanindan, kutu tek-

OBJECTIVES

We aimed to evaluate the development and applications of brachy-
therapy for gynecologic tumors in Turkey.

INTRODUCTION

In our department brachytherapy applications started with Ra226
after the arrival of Prof. Dr. F. Dessauer. In that period, Manchester
applicators were used for gynecologic tumors and Heyman cap-
sullates for endometrial cancer patients. Our first HDR machine
arrived in 1966 was Cathetron with Co60 source. With this ma-
chine Fletcher applicators were started to be used. Later on, LDR
Criuetron machine with Cesium 137 ( because of the long applica-
tion period, only 30 patients were treated with this machine) and
Curietron machine with Co60 source were used. In1992; because
HDR machines were out of order and cause of funding problems;
gynecological and nasopharyngeal TORE applicators were used
with Ir-192 sources for LDR applications. In 1998, Gammamed
HDR machine with Ir-192 source was in use. Between 1998-2007
HDR and LDR applications continued. Because of the patient load
LDR applications were mostly preferred, that gave us the opportu-
nity for single fraction treatment. Ir-192 sourced Gammamed ma-
chine was used actively between 1998 and 2009. For this period,
2D technique was in use. At the end of 2010, 3D technique was
implemented via Nucletron machine.

MATERIAL AND METHOD

The documented data of patients diagnosed with gynecologic
tumors and treated in our clinic between 1970 and 2011 were
evaluated. Standard treatment approaches, treatment protocols,
treatment techniques, applied doses (dose, BED, EQD200) were
reviewed with tables.

RESULTS

About 10% of the patients referred to our clinic were diagnosed
with gynecologic malignancies. Between 1970 and 2011, 1851
cervical cancer patients (68% curative, 32% postoperative), 1152
endometrial cancer patients (3% curative, 97% postoperative)
and between 1980 and 2011, 87 vulvar cancer patients (6% cura-
tive, 69% postoperative, 25% salvage), 72 vaginal cancer patients
(100% curative) were treated. Curative external beam radiation
therapy for cervical cancer was applied with box technique con-
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nigi ile karm alt1 yastig1 kullanilarak pron pozisyonda, konfor-
mal olarak yapilir. Glinde 1,8-2 Gy olacak sekilde kiiratif 1sinla-
malarda 50-50,4 Gy, postoperatif 1sinlamalarda 45-50,4 Gy ve-
rilir. Brakiterapi eksternal radyoterapi tamamlandiktan sonra uy-
gulanir. Kiiratif tedavide evreleme degerlendirmesi ve servikal
kanal dilatasyonu 1993 yilindan beri genel anestezi altinda yapil-
maktadir. LDR uygulamalarda ICRU-38 referans izodozuna or-
talama 50 cGy’/h ile toplam 20-30 Gy, HDR uygulamalarda ise A
noktasina 2-5 fraksiyonda 20-30 Gy doz verilmistir. Aralik 2010
dan sonra gegilen 3D uygulamalarda ise verilen doz HRCTV ye
normalize edilmekte 7 Gy / 3 frk da riskli organ dozlar1 gézeti-
lerek (0.1cc, 1cc, 2cc dozlar1) ve DVH degerleri goz oniine ali-
narak optimizasyon ile planlanmaktadir. Postoperatif brakitera-
pi 2D planlarda 0,5 cm derinlikte 5 Gy/frk veya satihta 6 Gy/
frk, 3-5 fraksiyonda uygulanmistir. 3D uygulamalarda CTV va-
gen kaf 1/3 st boliimiinii olugturmakta normalizasyon CTV ye
yapilmakta , yine riskli organ DVH verilerine gére optimizas-
yon yapilmaktadir. Doz CTV’ye 5-7 Gy/frk, 3-5 fraksiyonda ola-
cak sekilde verilmektedir. Ayrica eksternal radyoterapi ve braki-
terapinin BED10 ve BED3 toplam dozlar1 hesaplanir. Kiiratif te-
davide BED10 degerinin 85-90 Gy, postoperatif tedavide 80-85
Gy, rektum BED3 degerinin maksimum 120 Gy, mesane BED3
degerinin maksimum 130 Gy olmasi hedeflenir. Kiiratif tedavi-
de her hastada (medikal sorunu olmayan), postoperatif tedavide
bulky tm, pelvik lenf nodu (+), cerrahi sinir (+), parametrium in-
vazyonu (+) hastalarda konkmitan kemoterapi 40 mg/m?/haftada
olacak sekilde uygulanmaktadir. Pelvik lenf nodu tutulumu olan
lokal ileri hastalarda profilaktik, paraaortik lenf nodu tutulumu
olan hastalarda kiiratif amacla paraaortik alan 1sinlamasi 45 Gy +
tutulmus lenf nodlarina 10-12 Gy ek doz planlamas: ile yapilmis-
tir. 3D planlamaya gegildikten sonra paraaortik alanlarin 1ginla-
masinda IMRT teknigi ve 10 Gy es zamanli ek doz kullanilmak-
ta, pelvik konformal alan ile birlestirilmektedir. Eger over trans-
pozisyonu s6z konusu ise pelvik alan L5-S1 de kesilerek comon
iliac ganglionlar IMRT alan i¢ine dahil edilmektedir. Kiiratif rad-
yoterapi yapilan serviks kanseri tanili hastalarda evreler gore 5
yillik genel sagkalim radyoterapi ile E1-2a %76, E2B % 64, E3
%45, E4 25; konkomitan kemoradyoterapi ile E1-2a 100, E2B
%71, E3 %64, E4 %33’dir. Endometriyum kanseri tanili hasta-
larda diisiik riskli hastalarda tek basina postoperatif brakiterapi,
orta-yiiksek riskli hastalarda eksternal radyoterapi ve brakiterapi
uygulanmistir. 2009 yilindan sonra orta risk grubunda brakitera-
pi, yiiksek risk grubunda adj. kemoterapi sonrasi cerrahi ve pato-
lojik veriler de degerlendirilerek tercihan ERT+BT uygulanmak-
tadir. Seyrek de olsa cerrahi yapilamayan hastalarda ise kiira-
tif radyoterapi uygulanmaktadir. Eksternal radyoterapi L5-pelvis
alanindan kutu teknigi ile, konformal olarak yapilir. Giinde 1,8-2
Gy olacak sekilde kiiratif 1sinlamalarda 50-50,4 Gy, postoperatif
1sinlamalarda 45-50,4 Gy verilir. Brakiterapi eksternal radyote-
rapi tamamlandiktan sonra uygulanir. Tek basina brakiterapi ya-
pilan hastalarinda LDR ile 0,5 cm’de 30-70 ¢Gy/h referansinda
70 Gy, HDR ile 0,5 cm veya satihta 5-7 Gy/frk da 3-5 frk ola-
rak uygulanmistir. 3D uygulamalarda CTV vagen kaf 1/3 iist bo-
liimiinii olusturmakta normalizasyon CTV’ye yapilmakta, yine
riskli organ DVH verilerine gdre optimizasyon yapilmaktadir.
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formally with a treatment field including L4 or L3-pelvis in prone
position with a belly board . The prescribed doses are for curative
treatments 50-50.4Gy and for postoperative treatments 45-50.4 Gy
with daily fractions of 1.8-2 Gy. Brachytherapy was applied at end
of the external beam irradiation. Since 1993, anesthesia was used
for staging and the dilatation of cervical canal in curative treat-
ments. For LDR applications, a total dose of 20-30 Gy in mean
50 c¢Gy/h to the ICRU-38 reference isodose and for HDR applica-
tions a total dose of 20-30 Gy in 2-5 fractions was referred to the
A point. For 3D applications beginning from December 2011, the
dose prescribed to HRCTV was 7 Gy in 3 fractions with optimi-
zation considering the doses of normal tissues at risk (doses for
0.1cc, lcc, 2cc) and DVH values. For postoperative 2D-brachy-
therapy 5 Gy/fr in 0.5 cm depth and 6 Gy/fr in 3-5fractions at sur-
face was applied. In 3D applications CTV was described as 1/3
proximal of vaginal cuff. The prescribed dose to the CTV was 5-7
Gy/fr in 3-5 fractions. Moreover; BED10 and BED3 doses of both
external radiation and brachytherapy were evaluated. For curative
treatment total BED10 was aimed to be 85-90 Gy and for post-
operative treatment 80-85Gy; for rectum total BED3 was aimed
to be 120 Gy and for bladder BED3 was 130 Gy. Concomitant
chemotherapy was used as 40 mg/m? per week for each patient
without comorbidities in curative treatment and for patients with
bulky tumors, positive pelvic lymph node, positive surgical mar-
gin and parametrial invasion in postoperative treatment. A dose
of 45 Gy to the paraaortic field was added to the treatment field
for patients with locally advanced disease with proflactic intend
and for patients with positive paraaortic lymph node with curative
intend, with a 10-12 Gy boost dose to the extended lymph nodes.
Since 3D planning systems were used, IMRT technique and 10
Gy simultaneous boost was implicated in the paraaortic field and
adjoined to the pelvic field irradiation. If over transposition is the
case, upper end of the pelvic field should be L5-S1 and common
iliac lymph nodes should be in the IMRT field. The 5-year overall
survival rates of cervical cancer patients who underwent curative
radiotherapy in our clinic was 76% in FIGO stage 1-2A, 64% in
stage 2B, 45% in stage 3 and 25% in stage 4. The 5-year overall
survival rates of cervical cancer patients who underwent concomi-
tant chemoradiotherapy 100% in FIGO stage 1-2A, 71% in stage
2B, 64% in stage 3 and 33% in stage 4. For patients diagnosed with
low risk endometrial carcinoma postoperative brachytherapy and
for medium-high risk group external beam irradiation and brachy-
therapy were applied. After year 2009 for medium risk endometrial
cancer we applied postoperative brachytherapy and for high risk
group adjuvant chemotherapy followed by optional external beam
irradiation and brachytherapy were applied. Rarely for inoperable
patients curative treatment was used. External radiotherapy was
applied with box technique conformally with a treatment field of
L5-pelvis. For curative treatments 50-50.4 Gy and for postopera-
tive treatments 45-50.4 Gy in 1.8-2 Gy daily fractions were ap-
plied. Brachytherapy starts at the end of the external beam irrradia-
tion. For patients treated only with brachytherapy a total dose of
70 Gy was delivered in reference dose of 30-70 cGy/h at 0.5 cm
depth with LDR and with HDR 5-7 Gy/fr for 3-5 fractions was de-
livered at surface or 0.5 cm depth. In 3D applications CTV was de-
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Postoperatif tedavide toplam BED10 degerinin 70-80Gy, rek-
tum BED3’iin maksimum 120 Gy, mesane BED3’iin maksimum
130 Gy altinda kalmasina dikkat edilir. Klinigimizde postopera-
tif radyoterapi yapilan endometriyum hastalarinda 5 yillik GS
El de %91, E2 de %80, E3 de %72’dir. Klinigimizde postopera-
tif amagla tedavi edilen vagina kanseri hastast yoktur. Kiiratif te-
davide serviks kanseri protokolleri kullanilmaktadir. Alt 1/3 lo-
kalizasyonlu hastalarda inguinal bolgeler de tedaviye alinmakta-
dir. Ayrica brakiterapide hastaya 6zgii tedavi amaci ile mold uy-
gulamalar1 gereginde interstisyel tedaviler eklenerek yapilmak-
tadir. Vulva kanseri hastalar: ise siklikla postoperatif veya kur-
taric1 tedavi amaci ile basvurmustur. Eksternal radyoterapi 2D
planlamalarda vulva ve bilateral inguinal alanlar1 iceren on-arka
alanlardan olusmustur. Pozitif lenf nodu var ise pelvis bolgesi de
1sinlanir. Doz 1,8 Gy/frk, toplam 45-50,4 Gy olarak verilir. Pozi-
tif lenf nodu var ise bu alana uygun enerjide elektron kullanila-
rak 10-14 Gy ek doz uygulanmistir. Genelde ileri yas ve morbi-
diteleri olan hastalar olduklari i¢in konkomitan kemoterapi yapi-
lamamaktadir. 2009 yilindan itibaren bu hastalarda IMRT teknigi
ile 1s1lama tercih edilmekte ve alan anatomisi nedeniyle varolan
set-up problemleri de ortadan kaldirilmig olmaktadir. Vulva ca
nedeni ile postoperatif radyoterapi yapilan hastalarimizda 3 yil-
ik genel sagkalim %66 dir. Klinigimizde 1984-2011 yillar ara-
sinda 31 jinekolojik hastaya kurtarici brakiterapi uygulanmistir.
Bireysel tedaviler olmasi nedeni ile applikasyon sekli her hasta-
da farklidir. Interstisyel, intrakaviter, mold ve bunlarin kombine
uygulamalar1 yapilmistir. Doz daha 6nce yapilan tedavilere gore
degismektedir. Kurtarict tedavi sonras1 5 yillik genel sag kalim
oranimiz %42 dir.Son yillarda postoperatif hastalarda ve paraa-
ortik alanlarin 1sinlamasinda IMRT tercih edilmektedir.

SONUC

Jinekolojik tlimorlerin tedavisinde brakiterapi tedavinin 6nemli
bir komponentidir. Klinigimizde 1933 yilindan itibaren gliniimiize
kadar jinekolojik tiimérlerin brakiterapi uygulamalar1 degisiklik-
ler gostermekle birlikte tedaviler daima giincel kriterlere gore ya-
pilmistir. Ve dolayisyla dnemli bir bilgi birikimi ve deneyim olus-
mustur.
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scribed as 1/3 proximal of vaginal cuff and the dose optimization
was made in consider to the doses of normal tissues at risk (doses
for 0.1cc, lcc, 2cc) and DVH values For postoperative treatments
BEDI10 was targeted to be 70-80 Gy, BED3 for rectum 120Gy and
BED?3 for bladder to be 130 Gy at maximum. The 5-year overall
survival rates of endometrial cancer patients who underwent cu-
rative radiotherapy in our clinic was 91% in FIGO stage 1, 80%
in stage 2 and 72% in stage 3. In our clinic we had no patients
diagnosed with vaginal carcinoma treated postoperatively. Cura-
tive treatment guidelines were similar to the guidelines for cervical
cancer. For patients with primary tumors localized at the distal 1/3
of vagina, inguinal regions were added to the treatment fields and
to individualize the interstitial treatment mold applications were
used. Patients with vulvar cancer are mostly referred to our clinic
for postoperative or salvage treatments. External irradiation field
includes the vulva and bilateral inguinal regions in 2D planning.
Pelvic field irradiation is added to the treatment field in the pres-
ence of positive lymph node. A total dose of 45-50.4 Gy in 1.8 Gy
per fraction is delivered. In the presence of positive lymph node,
10-14 Gy boost is administered. As patients were mostly elderly
and with comorbidities concomittant chemotherapy could not be
applied. Since year 2009 we preferred IMRT technique in these
patients, thus we could reduce the set-up problems due to the anat-
omy of the irradiated field. The 3- year overall survival rate in vul-
var cancer patients, who had postoperative irradiation was 66%. In
our clinic; between 1984 and 2011, 31 patients with gynecologic
malignancies were treated with salvage brachytherapy. Since indi-
vidualized treatments have been used, application type was differ-
ent for each patient. Interstitial, intracavitary, mould applications
and combination of them were used. Dose varied according to the
prior treatment. The 5-year overall survival after salvage treatment
was 42%. Recently, IMRT is preferred for postoperative patients
and paraaortic field irradiation.

CONCLUSION

Brachytherapy is an essential part of the treatment for patients
diagnosed with gynecologic malignancies. Although since 1933
brachytherapy applications varied in our clinic; treatments were
applied according to the current guidelines, therefore an extensive
experience and knowledge were built.
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JINEKOLOJIK TUMBRLERIN TANILARA VE TEDAVI YONTEMLERINE GORE DAGILIMI Serviks kanseri
Merkez: i. U. ITF Radyasyon Onkolojisi , i. U. Onkoloji Enstitiisii &
z EKSTERNAL RT
Dozifric  50-50.4 Gyr25-28 fric 45-50.4 Gy/26-28 frk
Klinigin toplam hasta sayisi:105000 Yéntem (2D-3D) 2004 senras: 3D 2004 sonrasi 30
Jinekolojik tm. Hasta sayis1:10500 (%10) 1970-2011 Kemoterapi Al . I
Cihazlar:EBRT-> 4 adet LinAc (Satlirn, Oncor,Clinac, Rapidarc) 'w..::.: S o
1 adet Cyberknife Kir sayisi 2-6 (4) 2.6 (4)
1 adet Co60 (Cyrus) Brakiterapi e e ;
BT-> Nucletron(Ocak 2010) HOR (1970-92; 1998-2011) HDR (1970-92; 1996-2011)
Frk dozu/ sayis: LDR: 15-30 (20) Gy/1-2 frk LDR: 15-30 (20) Gy/1-2 frk
HDR: 15-30 Gy (2-5 frk) HDR: 15-30 Gy (2-5 frk)

Cihazx Gammamed, NUCLETRON Gammamed, NUCLETRON
Serviks ca Endometrium ca vaginaca 72 Yéntem (2D-3D) 2D; 2010 .30 2D; 2010 ..3D
1851 (1970-2011) 1152(1970-2011) 11381:2013) e BED10 Toplam 110818 P B5110 Tot10
‘oplam i
Kuratif Kiiratif Kiratif Kiratif i | D e 20-30 (250y)
1265 iirati ; - EQD 200 90 Gy 70 Gy
36
Rektum o0
Postoperatif Pasteperaik Postopoperatit BED3 90-160 Gy (120 Gy) ; 90-140 Gy (120 Gy) ;
Postoperatif &0
o 1116 ‘ Yineleme : e Doz
2 BED3 90-160 Gy (140 Gy) ; 90-150 Gy (130 Gy) ;
KORPUS KANSERI i
) L N Lo T WAL GG A
EKSTERNAL RT
Dozifrk 50-50.4 Gy/25-28 frk 45-50.4 Gy /25-28 frk
Yéntem (2D-30) 2004 sonrasi 30
Kemoterapi Kati histolojide postop (RT
Kar sayist - ncesi) 2-6 kir 1981-2011 Hasta sayis1 (87) %
Brakiterapi Yas 25-83 (65)
O e e m“wuz; 1998-2011)
e T Gerran e
Cihaz \l T Gammarmed, H}cm&m Postoperatif 60 %69
Yéntem (2D-3D) 20; 2010 ..3D
SEG * Yineleme 22 %25
Toplam 8590 0-80
lrntl::’.pl mlng:l - A noktasi 60 Gy ;Mug: g’,% Inop 5 %6
Kombine ...A noktasi 30 Gy
EQD 200 B0-70 {65 Gy)
20:30 28.0x) RT dozu : 45- 50.4 Gy /25-28 frk
ekt Doz Inguinal boost : 10-14 Gy
BED3 90-120 (100
1190 81} Teknik : 2D, 3D,IMRT
Doz Brakiterapi: 2. seri uygulamalarda , doz
BED3 90-130 (110 Gy)

bireysel
Eg zamanh Kemoterapi: Standard (-),

B O

Vagina kanseri

D OO TOMBRLEOE KT AOrETERss

EKSTERNAL RT 1984-2011; 31 hasta
Doxifrk  50-50.4 Gy/25-28 frk
‘Yéntem (20-30) 2004 sonrasi 30

Kemoterapi
S‘::Jmlnll 40mgim® (20 hastada)
uvan -
Kor sayisi 26 (4) UYGULAMA YONTEMI Hasta sayisi %
e Doz bz LDR (1992-2007), E Interstisyel 8 26
Frik dozul sayis: EEE%':W }'Gyﬂ :ﬂ’
e HDR: 1530 By (2.5 i) Mold 10 32
Cihaz Gammamed, NUCLETRON 1M s 26
Yéntem (20-3D) 2D; 2010 ..
BED10 - Intrakaviter 5 16
Toplam 74110 (85 Gy)
Brakitorapi  20-35 (30 Gy) LDR 28
Eap 200 706y - HDR 3
Rektum
his 90-160 Gy (120 Gy) ;
e . ) 2. Kurtarici tdv 5 hasta
Mesane -

90-160 Gy (140 Gy) ;
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