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GYN GEC ESTRO Working GroupGYN GEC ESTRO Working Group

�� Quality control in Brachytherapy for gynaecological tumorsQuality control in Brachytherapy for gynaecological tumors

�� Core group founded in 2000Core group founded in 2000
�� Network for 3D gyn brachytherapy founded in 2005Network for 3D gyn brachytherapy founded in 2005

•• four working packagesfour working packages
�� WP 1: target definition and delineationWP 1: target definition and delineation
�� WP 2: applicator reconstructionWP 2: applicator reconstruction
�� WP 3: treatment planning and optimisationWP 3: treatment planning and optimisation
�� WP 4: applicator developmentWP 4: applicator development



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� First stepFirst step

•• Inventarisation of the current procedures for the radiation Inventarisation of the current procedures for the radiation 
treatment of cervical cancer in different European centrestreatment of cervical cancer in different European centres

�� Questionnaire distributed to European centres performing 3D Questionnaire distributed to European centres performing 3D �� Questionnaire distributed to European centres performing 3D Questionnaire distributed to European centres performing 3D 
sectional image assisted gynaecological brachytherapysectional image assisted gynaecological brachytherapy

•• response fromresponse from
�� Medical University of ViennaMedical University of Vienna
�� The Norwegian Radium Hospital OsloThe Norwegian Radium Hospital Oslo
�� University Medical Centre UtrechtUniversity Medical Centre Utrecht
�� Aarhus University HospitalAarhus University Hospital
�� University Hospital ErlangenUniversity Hospital Erlangen
�� UZ Gasthuisberg LeuvenUZ Gasthuisberg Leuven
�� St. Luke’s Hospital DublinSt. Luke’s Hospital Dublin
�� Mount Vernon Hospital Middlesex LondonMount Vernon Hospital Middlesex London
�� Institute Gustave Roussy Villejuif ParisInstitute Gustave Roussy Villejuif Paris



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Items of the questionnaireItems of the questionnaire

•• Overall treatment timeOverall treatment time
•• ChemotherapyChemotherapy
•• External beam therapyExternal beam therapy
•• Laterally extended tumorsLaterally extended tumors
•• Brachytherapy schedule and dose prescriptionBrachytherapy schedule and dose prescription
•• Brachytherapy equipmentBrachytherapy equipment
•• Imaging of brachytherapy applicationImaging of brachytherapy application
•• Treatment planning procedure of brachytherapyTreatment planning procedure of brachytherapy
•• Dose constraintsDose constraints
•• Treatment planning of 2 theoretical cervical cancer examplesTreatment planning of 2 theoretical cervical cancer examples



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� ResultsResults

•• Overall treatment timeOverall treatment time
�� overalloverall treatmenttreatment timetime differsdiffers betweenbetween 66 andand 77 weeksweeks

•• ChemotherapyChemotherapy
�� Concomitant chemotherapy with Cisplatin 40 mg/m² per weekConcomitant chemotherapy with Cisplatin 40 mg/m² per week



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

External beam treatment

External beam dose
primary tumor and elective regions up to 45 to 50 Gy (1.8 to 2 Gy per fraction) 

Pathological pelvic lymph nodes up to a total dose of 55-64 Gy

EBRT technique
conventional or conformal 3 to 5 field techniques

�� Conventional Conventional 
�� 33--D conformalD conformal

•• 44--field boxfield box

�� IMRT (intensity IMRT (intensity 
modulated)modulated)

•• 7 beam IMRT7 beam IMRT

box IMRT

conventional or conformal 3 to 5 field techniques
IMRT (7 beams, 10 MV)



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Treatment approach for Treatment approach for 
laterally extended tumorslaterally extended tumors

•• 33--D conformal external beam D conformal external beam 
boost boost (n=3)(n=3)

•• combined intracavitary/interstitial combined intracavitary/interstitial •• combined intracavitary/interstitial combined intracavitary/interstitial 
approach approach ( n=2)( n=2)

�� intravaginal ring with needle intravaginal ring with needle 
guiding holesguiding holes

�� intravaginal mould with needle intravaginal mould with needle 
guiding holes guiding holes (n=1)(n=1)

•• Mupit implant Mupit implant (n=1)(n=1)



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Moment of brachytherapyMoment of brachytherapy

•• first brachy insertion before completion of EBRT first brachy insertion before completion of EBRT (after 30 Gy to 40 Gy, n=3) (after 30 Gy to 40 Gy, n=3) 

•• directly after completion of EBRT directly after completion of EBRT (n=2)(n=2)

•• 7 to 14 days after completion of EBRT 7 to 14 days after completion of EBRT (n=3)(n=3)

�� Dose prescriptionDose prescription

•• Point basedPoint based
�� according to ICRU rules according to ICRU rules (n=3)(n=3)

•• DVH basedDVH based
�� according to the recommendations of the GEC ESTRO working according to the recommendations of the GEC ESTRO working 

group for gynaecological tumors group for gynaecological tumors (n=6)(n=6)



WP 3 Treatment Planning and OptimizationWP 3 Treatment Planning and Optimization

According to ICRU 38 rules

Point A
ICRU rectum point
ICRU bladder point
Point B
60 Gy volume
TRAK

According to GEC ESTRO working 
group recommendations

GTV (macroscopic tumor)
HR-CTV (GTV + suspected microscopic tumor)
IR-CTV (pre-treatment extension)
2cc rectum
2cc sigmoid
2cc bladder 
TRAK



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Brachytherapy schedule and dose prescriptionBrachytherapy schedule and dose prescription

•• HDR HDR (n=3)(n=3)

�� 33--5 sessions with 4.25 sessions with 4.2--7 Gy per fraction to point A or HR CTV 7 Gy per fraction to point A or HR CTV 
�� 11--3 per week3 per week

•• PDRPDR (n=5)(n=5)

�� 11--3 sessions, 1 pulse per hour, 203 sessions, 1 pulse per hour, 20--40 Gy to point A or HR CTV40 Gy to point A or HR CTV
�� 1 per week1 per week

•• LDR LDR (n=2)(n=2)

�� 1 or 2 sessions,  151 or 2 sessions,  15--30 Gy to point A or IR CTV30 Gy to point A or IR CTV
�� 1 per week1 per week



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Brachytherapy equipmentBrachytherapy equipment
•• Nucletron Nucletron (n=7)(n=7)

•• Gammamed Varian Gammamed Varian (n=2)(n=2)

�� ApplicatorsApplicators
•• Tandem ring Tandem ring (n=4)(n=4)•• Tandem ring Tandem ring (n=4)(n=4)

•• Fletcher tandem ovoid Fletcher tandem ovoid (n=3)(n=3)

•• Henschke Henschke (n=1)(n=1)

•• Individual home made moulds Individual home made moulds (n=1)(n=1)

•• assortment of sizes of different applicators assortment of sizes of different applicators 
•• in case MR is used applicators in MRin case MR is used applicators in MR--compatible materialscompatible materials



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� ImagingImaging

•• XX--rayray
�� Verification Verification (n=4)(n=4)
�� Applicator reconstruction Applicator reconstruction (n=3)(n=3)

•• CTCT
�� Applicator reconstruction Applicator reconstruction (n=2)(n=2)
�� Treatment planning and optimisation Treatment planning and optimisation (n=3)(n=3)

•• MRIMRI
�� Applicator reconstruction Applicator reconstruction (n=3)(n=3)
�� Treatment planning and optimisation Treatment planning and optimisation (n=7)(n=7)



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Total dose to primary tumorTotal dose to primary tumor

•• Total dose EBRT + brachytherapy Point A or DVH based in the Total dose EBRT + brachytherapy Point A or DVH based in the 
different centresdifferent centres

•• 68 68 -- 94 Gy EQD294 Gy EQD2

•• EQD2 = Total biologically equivalent dose in 2 Gy fractionsEQD2 = Total biologically equivalent dose in 2 Gy fractions
�� LQLQ--model for incomplete monoexponential sublethal DNA damage repairmodel for incomplete monoexponential sublethal DNA damage repair
�� ParametersParameters recommendedrecommended byby thethe GYNGYN GECGEC ESTROESTRO WorkingWorking GroupGroup

•• aa //bb == 1010 GyGy forfor tumortumor andand targettarget
•• aa //bb == 33 GyGy forfor OAROAR
•• TT11//22 == 11..55 hh forfor allall tissuestissues



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Bladder Bladder (registered in all centers)(registered in all centers)

•• maximum dose DVHmaximum dose DVH--based (D2cc)based (D2cc)
•• 74 74 -- 90 Gy EQD290 Gy EQD2

•• maximum dose ICRU pointmaximum dose ICRU point--based based 
•• 74 74 -- 90 Gy90 Gy EQD2EQD2 or 80% of prescribed doseor 80% of prescribed dose

�� Rectum Rectum (registered in all centers)(registered in all centers)

•• maximum dose DVHmaximum dose DVH--based (D2cc)based (D2cc)
•• 70 70 -- 7575 Gy Gy EQD2EQD2

•• maximum dose ICRU pointmaximum dose ICRU point--based based 
•• 74 74 -- 7575 GyGy EQD2EQD2 or 75 or 75 -- 80% of prescribed dose80% of prescribed dose



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Sigmoid Sigmoid (if separately registered)(if separately registered)

•• maximum dose DVHmaximum dose DVH--based (D2cc)based (D2cc)
•• 70 70 -- 75 Gy EQD275 Gy EQD2

�� Intestines Intestines (if registered)(if registered)

•• maximum dose DVHmaximum dose DVH--based (D2cc)based (D2cc)•• maximum dose DVHmaximum dose DVH--based (D2cc)based (D2cc)
•• 67 67 -- 75 Gy EQD275 Gy EQD2



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Treatment planning of 2 theoretical example casesTreatment planning of 2 theoretical example cases

•• in order to compare treatment planning proceduresin order to compare treatment planning procedures
•• Information on applicator (geometry, size, etc.), loading pattern and dwell Information on applicator (geometry, size, etc.), loading pattern and dwell 

times (if applicable)times (if applicable)
•• Consider that OAR has no influence on treatment planningConsider that OAR has no influence on treatment planning

�� Case 1Case 1
•• symmetrical tumor extension in order to get information on the standard symmetrical tumor extension in order to get information on the standard 

loading patternloading pattern

�� Case 2 Case 2 
•• asymmetrical tumor extension in order to get information on how treatment asymmetrical tumor extension in order to get information on how treatment 

optimisation is performedoptimisation is performed

•• All centers provided dataAll centers provided data
�� All participating centres would use the same applicator geometry and size for both All participating centres would use the same applicator geometry and size for both 

casescases



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Case 1Case 1 (symmetrical)(symmetrical)

•• Target structure with a total width of 4 cm at level of point ATarget structure with a total width of 4 cm at level of point A
•• 2 cm to the left side, 2 cm to the right side2 cm to the left side, 2 cm to the right side•• 2 cm to the left side, 2 cm to the right side2 cm to the left side, 2 cm to the right side

�� TandemTandem--ring applicatorsring applicators
•• ring would have a diameter of the active source positions of 34 or 35 mmring would have a diameter of the active source positions of 34 or 35 mm

�� FletcherFletcher tandemtandem--ovoidovoid applicatorsapplicators
•• thethe appliedapplied ovoid'sovoid's ((2525 mmmm inin diameter)diameter) wouldwould havehave aa distancedistance ofof thethe activeactive

sourcesource positionspositions ofof 3030 mmmm
�� Intrauterine tubeIntrauterine tube

•• active length of 57 or 60 mm active length of 57 or 60 mm 

•• All centres would use their standard loading pattern and would not All centres would use their standard loading pattern and would not 
optimiseoptimise



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Case 2Case 2 (asymmetrical)(asymmetrical)

•• Target structure with a total width of 4.5 cm at level of point ATarget structure with a total width of 4.5 cm at level of point A
•• 2.5 cm to the left side, 2 cm to the right side2.5 cm to the left side, 2 cm to the right side

•• AllAll centrescentres wouldwould generategenerate aa pointpoint AA basedbased treatmenttreatment planplan
•• 33-- DD optimisationoptimisation wouldwould bebe performedperformed inin 88 centrescentres inin orderorder toto improveimprove

thethe coveragecoverage atat thethe leftleft sideside
�� loadingloading patternpattern andand dwelldwell timetime optimisationoptimisation



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Final remarks Final remarks 

•• All centers start generating standard All centers start generating standard 
plans (point A based) and superimpose plans (point A based) and superimpose 
these plans on the CT or MRI data setsthese plans on the CT or MRI data sets

�� 3 D optimisation3 D optimisation
•• if target coverage is inadequate if target coverage is inadequate 
•• if dose reduction is required around if dose reduction is required around 

critical structurescritical structures
•• by manual adjustment of loading by manual adjustment of loading 

pattern and dwell weightspattern and dwell weights
•• by drag and drop of isodose linesby drag and drop of isodose lines



WP 3 Treatment Planning and OptimisationWP 3 Treatment Planning and Optimisation

�� Next stepNext step

•• Defining constraints for the tumor coverage and the  sparing of Defining constraints for the tumor coverage and the  sparing of 
critical organs (dose/volume parameters)critical organs (dose/volume parameters)

•• Discussion on the different approaches, trying to g enerate  more Discussion on the different approaches, trying to g enerate  more 
uniformity based on the recommendations of the GYN GEC ESTRO uniformity based on the recommendations of the GYN GEC ESTRO 
Working groupWorking group

�� focus onfocus on
•• integration of 3integration of 3--D informationD information
•• loading pattern and dwell time optimisationloading pattern and dwell time optimisation
•• geometry of individual or standard applicatorgeometry of individual or standard applicator
•• geometry of standard or additional sources geometry of standard or additional sources 
•• choice of the most suitable applicatorchoice of the most suitable applicator
•• combination of intracavitary and interstitial brachytherapycombination of intracavitary and interstitial brachytherapy
•• combination of internal treatment and external beam boosts combination of internal treatment and external beam boosts 


