YTHERAPY SOURCES,
YSICS®LDR,MDR,HDR
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Sumarium 62 Sm 145

Intert.

Americium 95Am241

Interst. , permenant

Ytterbium 70 Yb 159

Interst., permenant
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Early treatments of Radium = No physical or biologic  al basis, empirical

ACAVITORY BRACHYTHERAPY :

L .
1911: Stockholm System - Forsell

2 -3'applications at 3 weekly intervals, each lasting
N

-
1920: Paris System - Regaud
1 application over 6-8 days

1934: Manchester System - Paterson & Parker
8000 R to point A, over 140 hrs. divided into 2 equ  al applications

ICRU 38
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TITIAL BRACHYTHERAPY

nester System (Paterson - Parker) :

milligre rs of Radium needed to deliver 1000R
planak & volume implants

surface moulds

differential activity

Paris System (Plerquin- Deuterix):

Iridium 192 as isotope

Reference isodose: 85% of basal dose rate
Equidistant, parallel, rectilinear radioactive line
Equal linear activity




(THERAPY DOSIMETRY
RSTITIAL BRACHYTHERAPY

e

" Uniform distribution of sources of equal linear act Ivity
non(%‘n distribution, higher in the central reg lon of the

treatment volu

-

Memorial System:

Extension of the Quimby System

Complete dose distributions around lattices of poin t sources
of uniform strength spaced 1 cm. Apart

Computer generated dose distributions
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HDRﬁy

Mathematical models for radiobiological equivalence

NSD (nominal standard dose)

TDF (time dose fractionation)

CRE (cumulative radiation effect)

LQ model - most widely accepted
BED/ERD (biological equivalent dose/
extrapolated response dose)
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RSTITIAL BRACHYTHERAPY

e

etry System:

Developme advanced treatment planning computer S
Flexibi D deviate from established dosimetry s ystems

Optimise Isodose distributions according to clinica | needs
May try to compensate for poor implant geometry

Stepping Source Dosimetry Systems:

Evolution of HDR & PDR systems

High activity, single, miniaturised source

Dwell time Is a function of prescribed dose, geomet ry of
the application and source strength on the day of a pplication.
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steps on treatment planning systems:

Selec‘timf source data

Selection of reconstruction methods
Appropriate orientation of implant geometry
Dose point descriptions if appropriate

Dose distribution and evaluation
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_ ICRU 38

Spe eatment technique
A . :
*Reporting of total reference air kerma

*Reference volume be described in terms of height, w  idth and thickness,
the volume enclosed by the 60Gy isodose surface.

*Absorbed dose at reference points in organs at ris k (bladder, rectum)
*Absorbed dose at reference points related to bony structures

«Specification of time dose pattern
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dations for dese specification in brac  hytherapy

Fi r

| X (G'I;\Q

QT

al mass of tumor

‘Clinical target vol (CTV)

ctu ass of tumor plus occult disease

Planning target volume: (PTV)

Identical to CTV as it does not need the margin for
patient motion

Treatment volume: (TV)

Volume of tissue, based on the actual implant, that IS
encompassed by the peripheral dose isodose surface
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Fi r

ons.for dose specification in brac ___hytherapy
-

- Corresponds t0150% of the mean central dose

L ow dose reqﬁ

Corresponds to any region withinnthe target volume that receives
90% or less of the mean central dose

Dose uniformity:

Ratio of the peripheral dose to the mean centraldo  se
It is 75% +/- 7%
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3-D RECONSTRUCTION METHODS

RTHOGONAL

-

SEMI-ORTHOGONAL

ISOCENTRIC
STEREO SHIFT

VARIABLE ANGLE
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iDR TREATI\/IENT PARAMETERS

-
MACI—% PATIENT

Positions Dose prescription point

Time Treatment length
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=7
e OPTIMIZATION

Optimizatic gdose rate system is the technique in whi ch a
uniform dose distribt of the applications with rigid ca theters or
tubes or neec y adjusting the dwell time of the stepping s ource

iIn each dwell position
. |

NON OPTIMIZATION

In this the dwell time of the stepping source in each dwell pos ition
IS the same
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ODMERRIC OPTIMIZATION- DISTANCE, VOLUME

ﬂE POINT OPTIMIZATION- DISTANCE, VOLUME

POLINOMIAL OPTIMIZATION- DISTANCE, VOLUME
(WITH OR WITHOUT DTGR)

(DTGR - DWELLTIME GRADIENT RESTRICTION)




HYTHERAPY DOSIMETRY
J ’

dwel ‘ ] ed as dose points

Optimization on distance is obtained by taking all d well positions
in to ac one on a single plane implant

Opt|m|Z|n ONn VOIU

Is done on multi plane e Implants aiming at a homogenous
dose distribution inithe target volume. Optimization In volume uses

only the dwell positions in oiher catheters
. |
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il
)OS (0]10 LM n -
Nun of dose points defined along the axis of cat  heters at a constant

di each dwell position

Polynomial Opt on
x;gproximates the © times along the catheter as a function of the

distance to t dwell position in that cathet er. DTGR taken in to

account .
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