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Brachytherapy in  

Gyn Cancer in USA 

 

4-year Cause Specific Survival 

64.3% vs 51.5%, P<.001 

 

 

 

 

And Overall Survival 

58.2% vs 46.2%, P<.001 

* Han et al., 2013  



8/3/2016 

3 

Tanderup et al, IJROBP, March 1, 2014,  Volume 88, Issue 3, Pages 537ï539 

So they are trying IMRT and SBRT  

to boost cervical disease?  
Brachytherapy has been an essential 

component in the successful treatment 

of cervical cancer for more than 100 

years.  

1970s ï 25MV, shrinking of EBRT 

fields to deliver 60-70 Gy in stage IIIB 

Ą brachy almost eliminated 

 

With poorer survival rates and higher 

complications, it was abandoned, but it 

took years. 
Tanderup et al, IJROBP, March 1, 2014,  Volume 88, Issue 3, Pages 537ï539 

https://www.embracestudy.dk/ 

Courtesy of C. Kirisits 

Prospective trial 

 

Role of MRI guided 

brachytherapy 

(IGBT) in locally 

advanced cervical 

cancer 

 

correlate image 

based DVH 

parameters for the 

clinical target 

volume and for 

organs at risk with 

outcome. 
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Overall Accrual 

10 

 On 31st December 2015 overall number of registered patients was 1412!!! 
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Courtesy of C. Kirisits 

Overall Survival locally advanced cervical 

cancer 

Courtesy of C. Kirisits 

IG(A)BT ï key to excellent  

overall survival rates 

Å3(4)D MRI guidance: 

ïPossibility to conform the dose given with BT with regard to volume 

(3D),  

ïAnd time (adaptive component, 4D): Image at each fraction and 

plan to take into account OARs and tumor regression 
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Role of imaging in modern IB 

ÅApplication insertion 

ÅPlanning 

ÅTreatment Verification 

ÅApplicator design 

ÅFacilitate real-time dosimetry 

ÅDose summation 

ÅFor response  

Objectives 

ÅEstablish common terminology 

ïHDR Intracavitary Brachytherapy 

ïCurrent guidelines ï GEC-ESTRO/ABS (pre ICRU 89) 

ÅMRI imaging in IGBT 

ï Insertion, planning, verification 

ïHybrid techniques: MRI/ CT/CBCT 

ï Imaging for applicators design 

ïRole in new ICRU 89 

 

 

 

Objectives 

ÅEstablish common terminology 

ïHDR Intracavitary Brachytherapy 

ïCurrent guidelines ï GEC-ESTRO/ABS (pre ICRU 89) 

ÅMRI imaging in IGBT 

ï Insertion, planning, verification 

ïHybrid techniques: MRI/ CT/CBCT/US 

ï Imaging for applicators design 
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LDR vs. HDR 

ÅSeveral large studies were designed to compare LDR with 

HDR for cervical cancer 

ÅHareyama, 2002 (randomized trial), Japan, ACS 

ÅWang, 2010, (review), China, The Cochrane Collaboration 

ÅGaur, 2012 (randomized trial), India, Ind J Clin Practice, v. 

23, no. 4, 203-211 

ÅViani, 2009 (meta-analysis of clinical trials), J Exp & Clin 

Res 

HDR 

> 2000 patients 

No differences between HDR 

and LDR in OS, local 

recurrence and late 

complications  

Objectives 

ÅEstablish common terminology 

ïHDR Intracavitary Brachytherapy 

ïCurrent guidelines ï GEC-ESTRO/ABS (pre ICRU 89) 

ÅMRI imaging in IGBT 

ï Insertion, planning, verification 

ïHybrid techniques: MRI/ CT/CBCT/US 

ï Imaging for applicators design 

ïRole in new ICRU 89 
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Current ABS Guidelines: 2012 

Part I & II: Summary 

Å (Volumetric) Imaging: 

ïLocalization : radiographic images, CT, MRI 

ïCT- and MR-based localization allows for correlation of anatomic 

data with source positioning.  

ïMR best modality for normal tissue and tumors of the uterus and 

uterine cervix 

ïDetails for MR sequences adequate for contouring and planning 

ïUse of US for applicator placement and cervix delineation 

 

Part I& II: Summary 

Å Contouring: 

ï Follow GEC-ESTRO recommendations (C. Haie-Meder-2005, R. Potter 2006) 

ï HR-CTV, IR-CTV, OARs (rectum, bladder, sigmoid) 

Å Prescription: 

ï Target, target dose, dose per fraction, fractionation plan, isotope, dose to OARs, 

applicator used 

Å Treatment planning 

ï TP and dosimetry SHOULD be performed every time applicators are inserted, even 

if fixed applicator geometry is used. 

ï HR-CTV coverage D90 should equal 100% 

ï When using radiographs, prescribe to point A 
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TP and 

dosimetry 

SHOULD 

be 

performed 

every time 

applicators 

are 

inserted, 

even if 

fixed 

applicator 

geometry 

are used. 

 

Courtesy C. Kirisits, Vienna 

Courtesy C. Kirisits, Vienna 

Part I& II: Summary 

Å Dose calculation and guidelines:  

ï Recommended conversion of HDR fractionations into biologically 

equivalent doses in 2-Gy fractions (EQD2) 

ï Spreadsheet @ www. americanbrachytherapy.org/guidelines.html. 

ï Ability to script (API scripting) in BrachyVision (Varian) to convert raw 

doses into EQD2 (A. Faught et al, Bracytherapy, vol. 15, S1, S137-

138) Ą point doses 

ï SW that calculates 3D distribution of biological doses (Velocity, MIM) 
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Part I & II: Summary 

ÅRecommended reporting 

Dose to point A, regardless of imaging modality 

 

Standard parameters to be reported:  

D2cc for OARS 

D90 and D100 (D98), V100 for HR-CTV 

Objectives 

ÅEstablish common terminology 

ïHDR Intracavitary Brachytherapy 

ïCurrent guidelines ï GEC-ESTRO/ABS (pre ICRU 89) 

ÅMRI imaging in IGBT 

ï Insertion, planning, verification 

ïHybrid techniques: MRI/ CT/CBCT/US 

ï Imaging for applicators design 

ïRole in new ICRU 89 

 

 

 

MRI 

ÅMRI: Gold Standard 

ïGEC-ESTRO/ABS Guidelines: Defined role of MRI in IGBT 

ïMRI better suited for assessing the target (the cervix and any 

residual disease) 
 

ï [1] Potter R, Haie-Meder C, Limbergen EV, et al. Recommendations from gynaecological (GYN) GEC ESTRO working group (II): 

concepts and terms in 3D image-based treatment planning in cervix cancer brachytherapyd3D dose volume parameters and aspects 

of 3D image-based anatomy, radiation physics, radiobiology. Radiother Oncol 2006;78:67e77. 

ï  [2] Haie-Meder C, Púotter R, Van Limbergen E, et al. Recommendations from gynaecological (GYN) GEC-ESTRO working group (I): 

concepts and terms in 3D image based 3D treatment planning in cervix cancer brachytherapy with emphasis on MR 
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US-based clinics practice of IGBT for Cervical Ca. 

MRI for evaluation and management 

of cervical cancer 



8/3/2016 

11 

Proposed Workflows = f (available imaging) 

2 Types 

ÅMR in brachy suite: 

ïMR guided insertions 

ïMR-based (adaptive) planning (MR used at each FX) 

ïMR-based treatment verification 

ÅMR ouside brachy suite: 

ïMR-based (adaptive) planning (MR used at each FX) 

Courtesy of A de Leuw, Utrecht, The Netherlands 
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Challenges for MR in Brachy Suite 

Courtesy of A de Leuw, Utrecht, The Netherlands 

Stability: Vaginal Balloon Packing 

 
 

 

 

 

 

 

 

Compatible with T&R and T&O 

 

Balloon can expand and conform 

to patient anatomy and applicator 

Ą Applicator Stability 

Pre vs. Post Plan, FX1 
HRCTV 

D90 

HRCTV 

D100 

IRCTV 

D100 

A_Lt A_Rt Bladder 

D2cc 

Rectum 

D2cc 

Sigmoid 

D2cc 

Bowel 

D2cc 

Pre 640 365 320 593 547 370 230 410 250 

Post 607 374 331 608 559 379 234 441 314 

% -5.2 2.5 3.4 2.5 2.2 2.4 1.7 7.6 25.6 

Pre Fx1 

Post Fx1 

HRCTV 

IRCTV 

Bladder 
Bowel 

Rectum 

Sigmoid 

Pre Fx1 Post Fx1 
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What to do when: 
ÅLimited Access to MRI: Hybrid Methods 

ïMRI + CT 

ïMRI + CBCT 

ÅNO access to MRI 

ïCT alone 

ïCBCT alone 

ïUS-based 

What to do when: 
ÅLimited Access to MRI: Hybrid Methods 

ïMRI + CT 

ïMRI + CBCT 

ÅNO access to MRI 

ïCT alone 

ïCBCT alone 

ïUS-based 

Limited Access: Hybrid Methods 
 

ÅUse of MRI at least at 1st FX and identify HRCTV/IRCTV 

 

ÅContinue subsequent fractions with 

ïCT 

ïCBCT 

ÅWhy MRI 1st FX? 

Å Is the Hybrid Flow an acceptable alternative to MRI for 

each FX? 




