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3 D Planning: A Clinical Perspective

* Unique power to c reate and manipulate dose gradients
* Detailed quantitative treatme nt objectives

* Need to control and dete rmine treat ment margins
through objective measurement of set-up uncertainties
intemal organ motion.

* All aspecs of the radiotherapy process should be re-
examined unde r more stnngent requirements for

accuracy and precision.




What is 3Db PLANNING?7?

* |Its complicated
* A mtegrated system of technologies:
Patient setup and mmobi zation
* CT-Sim, with com pimentary imaging

* Computer-aided treatment planning

* Linac and MLC
* Venfication Imaging

* Itis not a treatment modality or technique!
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3DCRT Requirements

* Key technologies:
* Imagng and Segm entation
* Delivery

* Strongly interdependent

* Training.

* Systematic technical procedures
and quality assurance.




When to use IMR 17

* Rapidly expanding applications:
* GU, Gl, GYN. Pelvic node imadiation, Dos e escalation
* Head & Neck: RTOG HO022, RTOG HO225
v'Missing tissue and dose compensation (e.g. BREAST)

* Preferably under p rotocol (e.g., RT OG)
* Previously tre ated patients

* Use caution:
* moving targets (e.qg., breat hing, bladder filing, bowel gas)
* tissue densty variations (Le., heterogeneties)
« Simultaneous integrated boost (Le., diferentia fractionation)
* Acheve dos e uniformty where possible F_s&




Breast 3 DCRT
Why do we need it?

More conformal dose to breast

Lower doses to lungs and heart

Lower doses to contralateral breast

Inclusion of regional nodes

RM 9/05




3 D PLANNING PROCESS
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Initial Simulation

* Immobilization: alpha-cradle

* Position arms above head, keeping elbows
tucked in

* Treatment side of the cradle is compressed
to avoid interference with the lateral tangent
setup and SSD readings




doje|qe)] oY) 4O W (|~ Je SOolR|
SJose]| |elaje] 8y} yum
pioydix mojeq wo G jnoqe je Jusned ayj jo
opIS Yoee U0 epew ale (soope}) SHJewl [OADT]
Adoosouiony
Jopun uejybiens pue |aAe| Juened ay) UORISO

uoneINWIS [eru|




euljpiw ey}
uo pejeao] jou si uewisAyd Aq peoe|d aum

[elpeW ey} J ‘eulpiw uo ,’q'q, B edeld -
9|PRID 8] U0 SHell ayj pue

'S)JewW |eA9) ‘euljpiw ay) Buisn e|qe) ay)
uo usyybiens pue |eA9] Juened uoRIso

ueos | O




Jsealuq
pepaye oy} Jo ueoss 8)9|dwod e ainsse
0} Jejued-yo jusned ay) 8A0W ‘MBIA

JO P|8y ayj Ul JOU si 8)is jusuneal) ey} j| -
aebue)
00] S1 }Jsealq pepaye ay) ssa|un ‘s|qe)
ey} JO Jejuan ay} ul eq p|noys jusned e

ueos 19




"uone}od pue ssaujybiess

10} }20Y92 ‘221|s SIXe [Rfued 8y} URdS .

‘uedisAyd

Aq peoeld siejeyjes ueamieq ‘1sealq ay)

JO 9|ppiw ul (e21|s 0J8Z) p|el} 8y} JO Jejued Jeg
‘AleAnoadsal qu o1oeIoY) YiZ | pPue S| ey)
Mojeq pue aAoqe epnjoul pjnoys jes abew| .
‘sydew Buieas| ey) mojeq

Apousjul pue pue ulyo eyj woyy Apouedns
HEels ‘1seyd aique 8y} JO MeIA JNoIS & aJinboy .

ueogs | O




SURAA 29 SweTIAA oowddr | yimay seanry] s1e910 4 2007 © WEuido)

i




Marker Placement for
Reference to Isocenter

paque I




Virtual Simulation

* Virtual CT
simulation in the
standard treatment
position
Treating physician
places radio-opaque
markers at the
clinical borders of

the ipsilateral breast
tissue




Virtual Simulation

* During treatment
planning: the
superior, inferior,
and deep edges of
the unopposed

tangential beams
are aligned with the

radio-opaque
markers




Treatment Planning

« Contour
« Beam alignment
« Beam weight




Key to Successful Treatment

OPTIMAL TARGET DELINEATION

..o’
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Tangent Beam Alignment
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« Align tangential beams to coincide with radio-
opaque markers

* 1.5 cm - 2 cm depth into lung
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CONTOURS - Skin & Lung

* Auto contour skin
and lung

* Lung
- lower threshold 150
— upper threshold 800
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CONTOURS - Beam Edge

 Contour the

tangential beam
edge to create a
“Dummy ROI”




CONTOURS - Beam Edge

 Contour the

tangential beam
edge to create a
“Dummy ROI”




CONTOURS - PTV_eval

* Create PTV_EVAL
by contracting
BREAST ROI by
Smm




Beam Weight

* Open field plan is
created

* Heterogenity
correction is utilized

 Beams are weighted
to a normalization

point 1 cm anterior
to the chestwall




Beam Selection

Often, equally-spaced, unopposed, coplanar beams
Use geometry to ad vantage; ie , angle beams to:
* miss critical structures,
* treatment table (couch bars)
* mmobiization devices
Mnimize number of beams, to reduce planning,
setup, and delivery time.
Higher energies reduce peripheral dose and less impact

when more beams.
Depends on the complexty of the target shape and
Its proxximity to cntical structures.

G.Ezzel atal. JACMP 2(2), 59-88, 2001 %
APugachev etal UROBP50(2):551-880,2001. I
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3 DCRT : Optimization




PLAN EVALUATION

* Dose uniformity is achieved throughout
the treatment volume

» <15% of breast volume receives >105%
of the prescribed dose

» < 2% of breast volume receives >110%
of the prescribed dose
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EPID ( Electronic Portal Imaging Device

2nd
Generation

Electronic

Imaging
Amorphous &

.
&

silicon panel -




KV Imaging on the
Treatment Machine

Amorphous
silicon panel

Retractable
Kilovoltage
X-ray tube
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3D planning of two tangential
beams







Ca Breast - Isodose

1 Transverse Z=-0.25 cm, T=-14.65 cm, CT=25 1056 Z Coronal ¥Y=+6.15 cm

3 Sagittal X=+641 cm




S

Fii. 12, (Color) Lateral and medical tangent digitally reconstructad radiographs for setup venfication of the lateral and
madial tangent treatment field. The heel of Ithe wedge is towards the X, (deft) vaw as indicated in the DDR of the lateral
tangent field on the right.
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° PrecisePLAN Release 2.11 - 476.01
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Dose Volume
Histogram (DVH)
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3 DCRT SUMMARY

3 DCRT technical evolution, not a treatment

modality per se.
Consider all aspects of the radiotherapy process.

Commission planning system, leam how to dnwve”,

and validate each treatme nt planning procedure.

It is difficult to “decouple” all components of 3 DCRT
planning software.

The dependence of socrr on images and
segmentation requires adherence to clinical

protocols




"
ws THANK

—

Funsglitz conme




