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(&= Prostate LDR  Procedure

TRUS based INTRAOPERATIVE procedure
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Content

® Prostate brachy LDR
® Prostate brachy HDR

Practical overview of this well established techniques,
aspects well solved, cautions and required
improvements.

LDR: SPOT y Oncentra Prostate Elekta,
strands S06 Ibt-Bebig, SeedSelectron Elekta

HDR: SWIFT y Oncentra Prostate Elekta Q

(& Prostate LDR Sources

Ty E
Energy
60d 27 keV

17 d 23 keV
9,7d 29 keV

Initial dose rate

$$%
Effectivity
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Typical dose Time 90% dose

145-160 Gy 197 d
125 Gy 56 d
100-125 Gy 32d

@’ Prostate LDR Procedure

TRUS transversal or longitudinal




& Prostata LDR Contouring

% Interobservador

REFERENCE

E==) Training & consensus

(& Prostate LDR  Societal Recommendations

ABS D. Jan-Feb 2012 yther.

Aceptable D92-130-188.Gy (I-125)
Ideal: Urethfa V150<5% y V125<30% Rectum: V100<1lcc

Typical activity-0.3-0.6-mCi "
Function of the contoured
urethra volume

To be reported in postplan:

Prostate: D90, V100,V150

Rectum: V100 (cc)

Urethra: V150 (cc) V5 (%) V30 (%)

Probe postplan?

Prostate LDR
) Inverse planning (pre-insertion)

Stranded

) Good prediction
>, Higher difficulty in strands when 160 Gy

(& Prostate LDR  Societal Recommendations
ESTRO-EAU-EORTC Salembier 2007 RO, AAPM TG-1 th 2009

145 Gy (I-125) 125 Gy (Pd-103)
GTV: Within isodose 150%
CTV (prostate+3mm excp rectum/bladder) : V100>95%, D90>100%, V150<50%
Rectum: D2cc<145 Gy, D0.1cc<200 Gy
Urethre: D10<150%,
Function of the contoured
To be reported in postplar ey =RVl [¥T3ar-) (typically 7-
OANES AT HPEVAL 8 mm diameter along CTV)
Recto: D2cc, DO.1cc, V10|
Uretra: D10, DO.1cc, D30, D5

Probe postplan?
a c 0 2010 RO

Interactive planning or dynamic calculation RECOMMENDED

& Prostate LDR Procedure

Contouring Inverse planning

TPS proposed needles
and seeds

Interactive Needles Implantation [\ ELUE]

planning adjustement
Guided by TPS

Seed Coverage Seeds deliver
reevaluation (edema)

Report Actualize contours Dyrigghic
calgllatjon

(&= Prostate LDR




(&= Prostate LDR (&= Prostate LDR

N o .
2) Final evaluation
To check coverage because edema To consider deformation due insertion + edema

Problems in some TPS with the coordinate system
Deviations seeds vs needles 1

= Prostate LDR Delivering method = Prostate LDR Seed configuration

2 4

Stranded vs loosed

\ELIVE] Afterloader

V% skl

w Procedure complexity

= Prostate LDR Seed configuration

i Prostate LDR Seeds RAKR

Needles number & trauma
Accesibility in small prostates
\\\ Seeds protagonism
"~ |Hot spots volumes

Stranded vs loosed

Seed Migration

Courtesy
. | Bradley Peters

Propartion

0,553 U 0,611 U

0,435 mCi 0,481 mCi
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= Prostate LDR Post-plan & Prostate LDR Post-plan

All Recomendations Post-plan 1 moth Recomended CT-MR

Recomended CT-MR, “Acepted” CT.

prostate CT prostate T2

& Prostate LDR
WIncrease of dose from 145 Gy to 160 Gy

% Interobserver

N

Mean 3 patients
—— 23% 2% -~ 18% 7% 6% 17% 2% 16%

mean

7] Urethra: Keeping 150% de 145 Gy : 218 Gy 135%

% % Rectum: Decrease 100% as possible

O 201

I RO

Contouring
seeds
fusion

! 1
T1+T2 CT+T2

S

Guidelines and training in contouring together with R SHisT SeedSelectr
incorporation of automated fusion software need to be Q/} < [
) I )

implemented To increase the “class” =) Keeping needles & seed
4

23




&= Prostate HDR

Radithvray and Grcloy 107 (2013)325-332 -
Contonts ists available at SeiVorss ScianceDiroet w

Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

GEC/ESTRO recommendations

GEC/ESTRO recommendations on high dose rate afterloading
brachytherapy for localised prostate cancer: An update

Peter ], Hoskin**", Alessandro Colombo ™', Ann Henry ¢, Peter Niehoff®!, Taran Paulsen Hellebust ",
Frank-Andre Siebert™', Gyorgy Kovacs®'
E—
ELSEVIER Brachytherapy 11 (2012) 20-32

2012 |~

American Brachytherapy Society consensus guidelines for high-dose-rate
prostate brachytherapy
Yoshiya Yamada'*, Leland Rogers”, D. Jeffrey Demanes’, Gerard Morton®,
Bradley R. Prestidge®, Jean Pnuh‘m".‘ *ad N. Cohen’. Marco Zaider’,
Mihai Ghilezan®, I-Chow Hsu®

& Prostate HDR TRUS intraoperative procedure

Needles Contouring

Implantation

Needle
reconstruction

Inverse Activation definition
planning
TPS provides dwell times

ELIVE] Treatment

adjustments

&= Prostate HDR Needles number

min 14

TVectors =) | Trauma | Time TConformationl, Vs

Set of 477 cases H La Fe (Jan 12 - Feb 18)

HDR Needles (ani12-rebis)
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Number of needles per implant

&= Prostate HDR Imaging

Recomended TRUS intraoperative

Some Hospitals: CT unique or in a 2nd fx

W Convinient the use of gold markers to adjust
7 | needles in the 2nd fx due to edema (using SV)

@& Prostate HDR

Insertion according experience
Less practical IP in virtual
Higer optimization degree than seeds
Avoid recontouring
A a B b Cc D4dE s F

55 Urethra in base,

&= Prostate HDR WEEES

Plastic vs Metallic

Bladder
impact

Image

quality Cntite

Plastic

Metallic

Needles positions

Reconstruction




@ Prostate HDR Contouring

GEC/ESTRO

Urethra diameter ie 8 mm

& Prostate HDR Activation

REFERENCE PLAN
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La Fe: 1 mm outside CTV

@ Prostate HDR Recommendations

GEC/ESTRO 2005
Uretra < 120%

ABS 2012

Adopt Rec CTV fri GEC/ESTRO
2013. No OAR

D90
VlOO

CTV

GEC/ESTRO Rectum | Dy < 75 Gy EQD,

2013 EBRT + BT

Dy,1.c < 120 Gy EQD,
Urethra | D,y < 120 Gy EQD,
Dy, < 105 Gy EQD,

Needles reconstruction
template a la marca)
d suin= 200— d megda

.dL“‘ﬁ‘ Para aqujas metélicas de 200 mm
free length = d mediss- 10 mm

@& Prostate HDR

Use free length

& Prostate HDR Optimization

Inverse (HIPO) + manual

REFERERGE PUANE

[ e e -
P

La Fe: A anterior “valley” is allowed, the 120% should be out
from urethra. Manual adjustement for lobes, grand posterior
volume and rectum (85%) 34

@ Prostate HDR Recommendations

Aplication GEC/ESTRO 2013 H La Fe

RECOMENDACION ESTRO ESCENARIO A ESCENARIO B ESCENARIO C
46 EXT + 2 HDR 9.5 46 EXT +1HDR 15 60 EXT + 1HDR 8.5
[ d % d ; d
D2cc<=75 Gy 7.15 75% 10.63 71%) 7.29

D0.1cc<=120 Gy 12.18 17.79 % 15.89
D10<=120 Gy 12.18 g 17.79 15.89
D30<=105 Gy 10.74 3% 15.74 105% 13.57

Results H La Fe 10 last pts 15 Gy

Uretra
D10 DO0.1cc
Minimo 106% 107%
Maximo 112% 114%
Promedioc 110% 111%




Interobserver

&= Prostate HDR

Dose difference (Gy)

D2cc rectum 61
5 ORT after consensus

contouring in high-dose-rate

prospective

apy planning plus

& Prostate Advances and research

R.'Noerland (UM ech)

Comprehensiveds erapy Book 201§

Sana Klinikum
Offenbach

na

Hybrid Imaging: Example of mP-MR und 3D-
U/S (Biology + Morphology)

CORTESIA D. BALTAS

d Interventional Radiation Oncology Systems (CIIROS)

Mar 2010

Advances and research

&= Prostate

AAPM and ESTRO Guidelines for Image-Guided Robotic
Brachytherapy: Report of Task Group 192

Table 1: Summary of the currently available robotic brachytherapy systems...... e 12

(i) Elekta-Nucletron FIRST (Oncentra - Integrated Prostate Solution) system ........ 14
(ii) EUCLIDIAN (TJU) — an ultrasound image-guided prostate brachytherapy system
: .14

(iv) UMCU robot — ag MRI}guided prostate brachy py system.....
(v) UW robot — an ultrasound image-guided brachytherapy system...
(vi) JHU robot1 — an ultrasound image-guided prostate brachytherapy systel
(vii) JHU MrBot — a lguided prostate brachytherapy system

(viii) JHU robot3 — anlMRllguided prostate brachytherapy system
(ix) JHU & BWH - a guided prostate brachytherapy system
(x) UBC robot — an ultrasound image-guided prostate brachytherapy system ........ 19
(xi) RRI robot — an ultrasound image-guided prostate brachytherapy system......... 19
(xif) CHUG robot — an ulfrasound image-guided prostate brachytherapy system...2

xiii) MIRA robot — an ultrasound image-guided lung brachytherapy system...

(i) MIRAE(TJU)— an it soundlmagegutded prosra!';brachyrhé.r'épy system .. 15
r“g- 16

Interstitial Rotating Shield BT: 153Gd

PROSTATA

(b)

Ti Encapsulation
78 ym thickness

thickness

Al
Window
75 um

thickness | BBMME W

Platinum
Shield

% __| 4

1651 um

Adams et al, Med Phys 41, 051703 (2014)

CORTESIA M. RIVARD

(&> Tracking

Implant Verification by Electro-Magnetic Tracking

Patient's body

Afterioader
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Ollo)
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Qutput. 3D reconstruction

ELEKTA



Time-resolved dose

Cortesy Kari Tanderup

verification
L L
Patient measurements
E= TPS +/- 1mm
— 6 — Invivomeas. [
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0 100 200 300 400 500
Agreement on the level of: Time [s
pulse / applicator / dwell position [s)

(&>  Decrease of LDR against HDR

Dosimetry (optimization)

Migration, local & distance

Dose variation due edema
Uncertainties (deliver, calcifications, ...)
Radiation protection after implant
Handling seeds

Procedure duration
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&= Prostate LDR vs HDR

REFERENCE PUANE

Permanent I-125 HDR Ir-192 or Co-60

145 Gy 13,5 Gy /app

o 2 app 2 week interval<|
160 Gy 44

%
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Conclusions

< IOP TRUS based LDR/HDR
procedure
&~ Major current issue that require efforts:

&= Important advances:

& towards




