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– IntroductionIntroduction
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– LDR prostate (US)
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• Real‐time planning in LDR prostate BT

– Clinical results already published 1999/2000 (StockClinical results already published 1999/2000 (Stock 
and Stone et al.)

– Overview e.g. in Polo et al. 2010

Advancements in Real‐Time Imaging 
for Brachytherapy

• Pre‐planning problematic

– What we plan, is not what we deliverWhat we plan, is not what we deliver

• Needle deviation, source displacement



6/26/2014

3

Advancements in Real‐Time Imaging 
for Brachytherapy

• Solution: Real‐time imaging approach:
• Constant update of imaging during implantp g g g p
‐> possibility to react at once

Polo et al. 2010, according to ABS

Advancements in Real‐Time Imaging 
for Brachytherapy

• Equipment
Ultrasound system

Tracked stepper

Treatment planning systemUS probe and tracked stepper
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• Consider needle deviations

Advancements in Real‐Time Imaging 
for Brachytherapy

• Consider individual source positions
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• Enhanced patient follow‐up data with LDR real‐
time planningtime planning

Matzin et al. Radiat Oncol 2013

n=1176, mean FU 47 months
I‐125 prostate implants

Advancements in Real‐Time Imaging 
for Brachytherapy

• Real‐time planning in HDR prostate BT (Kiel)

Preplanning
(1985‐2003)

US Hardcopies In‐house software

Real‐time‐planning
(since 2003)

Vitesse v3.0
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• Concept from Kiel
What to treat , how to treat?What to treat , how to treat?

 Staging: T1‐T3

 Prostate volume < 60 ml

 Distance rectum to prostate > 5 mm

 BT: 2 x 15 Gy plus EBRT: 50 Gy (pelvis), 40 Gy (prostate)   

GammaMedPlus HDR Afterloader 

BT 15 Gy FinishStart BT 15 Gy

EBRT 20 Gy
2 weeks

EBRT 20 Gy
2 weeks

EBRT of pelvis 10 Gy
1 week
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Advancements in Real‐Time Imaging 
for Brachytherapy

BK Profocus (8848), AccuSeed DS 

S i l f ll th i

Side table (steril)

Spinal or full anaesthesia

Prostate in transversal  view
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Advancements in Real‐Time Imaging 
for Brachytherapy

Needle implant Realtime view

Worksheet

Setup Implant
Image‐

Acquisition
Contouring

Needle
detection

Planning
Export, 

Verification, 
Treatment

Ultrasound data acquisition

Advancements in Real‐Time Imaging 
for Brachytherapy

Ultrasound data acquisition

Integrated US simulator

• Manual
• Transversal (autom.)
• Twister (autom.) 
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D li i f

Advancements in Real‐Time Imaging 
for Brachytherapy

• Delineation of organs
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Advancements in Real‐Time Imaging 
for Brachytherapy

• 3D needle detection

• Definition of dwell positions
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Advancements in Real‐Time Imaging 
for Brachytherapy

• 3D needle detection

• Define dwell positions

• Dose calculation (TG‐43)

• Dosimetry alerts
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Advancements in Real‐Time Imaging 
for Brachytherapy

• Forward/inverse planning

• Dose shaping tools

• Adaption of needle curvature
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Advancements in Real‐Time Imaging 
for Brachytherapy

Treatment control console Treatment
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Advancements in real‐time imaging 
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Clinical use of the treatment planning software (Vitesse3.0)

Advancements in Real‐Time Imaging 
for Brachytherapy

• HDR brachytherapy for anal cancer
– Similar approach as real‐time prostatepp p

Free hand implant of an anal 
cancer.

3D illustration of an anal implant.
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• HDR Cervix
– Intraoperative HDR cervix BT applicator placement

US id f l t f i t t i li t• US guidance for placement of intrauterine applicators

– Succesful tandem insertion (34/35)
– Optimization of tandem length in 49% cases
– Decrease of insertion time 34 to 26 mins

Davidson et al. (2008) Brachytherapy

Advancements in Real‐Time Imaging 
for Brachytherapy

• HDR Cervix
– Real‐time MRI guided catheter placementReal time MRI guided catheter placement

• 25 patients

• 0.5 T MR scan (T1/T2)

• Tandem applicator, needle

placement using fast T2 imaging
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Viswanathan et al. (2013) Brachytherapy

Advancements in Real‐Time Imaging 
for Brachytherapy

• Conclusion
– Real‐time planning one of the cart‐horses ofReal time planning one of the cart horses of
modern brachytherapy

– Very well established for prostate US

– Room for improvement in gynae and other sites


