Conversion from LDR to HDR

Intracavitary Brachytherapy for Cancer
of the Cervix
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|_earning Objectives
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HDR Advantages for
Cerwcal OF:! Treatments
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HDR Advantages for

Cervical Ca Treatments
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HDR Advantages for

Cervical Ca Treatments
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Disadvantages of HDR Brachytherapy
Compared with LDR
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Dangers of HDR Brachytherapy.
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Steps in Converting from LDR to

HDR Intracavitary Brachytherapy
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Biological Equivalence:
Dose per Fraction

BEbD) = poef [ 1F-rel/(ct/) ]| - @,69)3T/(C£Tp)
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Therapeutic Ratio vs. Dose Rate

Therapeutic Ratio as a Function of Dose Rate
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LLiving with Unfavorable

Therapeutic Ratio
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ABS
Recommendations for
|_ocating Point A



Absolute Dose
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What If I used the
M.D. Anderson Approach?




What If | Didn’t Use the
M.D. Anderson Approach?




Cervical Ca Targets

Endometrium Endometrium

Additional tumor
from imaging

Ty Y
\ Remaining
cervix

Palpable and
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Steps in Converting from LDR to

HDR Intracavitary Brachytherapy
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Cervical Ca Targets

Endometrium Endometrium

Additional tumor
from imaging

Ty Y
\ Remaining
cervix

Palpable and
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orwisconss  [andem & Ring Geometry

e Simple but complex
geometry

e Ring diameter
Ring + Cap diameter

36mm, 40mm, 44mm

constant 6mm source to
surface

e Tandem Angle
30°, 45°, 60°
2cm, 4cm, 6cm, 8cm

Jason Rownd, Medical college of Wisconsin
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ofwiscosy [ andem & Ring Geom

e Fixed geometry - tandem fixed In
center of ring

e Choose combination according to
anatomy

e Dosimetry needed only for 1st
fraction?

e Adapt fraction to fraction if
needed

Jason Rownd, Medical college of Wisconsin e




orwiscomx  Dosimetry Methods-Tandem

e Dose optimization points
are tapered along the
tandem axis

e 12mm, 14mm, 16mm, ..
18mm,20mm down to level

— of Point A
—— e Dwell locations down to
ring | o

Jason Rownd, Medical college of Wisconsin



orwiscomx  Dosimetry Methods-Tandem

e Tandem length will affect
the dose around Point A
more tandem dwells, less

relative contribution from
ring dwells

goal percentage 100%,
optimized 90-110%

Jason Rownd, Medical college of Wisconsin



orwiscomx  Dosimetry Methods-Tandem

e Tandem length will affect
the dose around Point A
more tandem dwells, less

relative contribution from
ring dwells

goal percentage 100%,
optimized 90-110%

Jason Rownd, Medical college of Wisconsin
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MEDICAL

orwiscomx  Dosimetry Methods-Ring

e Dwell locations are
specified as part the
prescription

4.5, or 6 dwells to a side

e Dose optimization points
are placed radially at 6mm

non radial placement means
different depths and not on \
ring surface |

Jason Rownd, Medical college of Wisconsin




Tandem and
Ovoids



Steps in Converting from LDR to

HDR Intracavitary Brachytherapy
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HDR and
LDR




Duplicate the LDR Source Distribution

with HDR Dwell Weights?
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Steps in Converting from LDR to

HDR Intracavitary Brachytherapy
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Unused
(Spacing)

1 cmt

T

>x 1.8cm

]

1>y 2 CM

2 cm X Pt. A
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A Sample of

Optimization
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Optimization Scheme
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Steps in Converting from LDR to

HDR Intracavitary Brachytherapy
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Quality Management

Appllcator (_ rls;f It Cfeometry )
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1.

Date:
Patient:
Disease & Stage:

HDR DOSIMETRY CHECK

Treatments Using Tandem and Ovoids
Check in the box indicates parameter is correct.

MR#:

a
b
c

Fraction No. of

Dose/Fraction from protocol:

Location and Dose Checks

. Dose for this fraction on Rx Gy Average dose to applicator points Gy
Difference between right and left A and prescribed dose is less than 5%
Distance of Point A (Starting from midovoid line)
Distance cephalad as defined in Rx mm Distance cephalad on films mm
Distance lateral as defined in Rx mm Distance lateral on printout mm

Distance lateral on coronal plane mm

Ovoid cap sizes
Rt Visible marker Rt size mm Rt Distance to vaginal dose points _ mm
Lt Visible marker Lt size mm Lt Distance to va ginal dose points mm

Dose percentile to vaginal surface % of Rx dose = Gy and isodose lines
on the plan fall on the vaginal surface

Starting dwell for tandem on plan corresponds to start indicated on film Dwell #:

Bladder Gy ( %) Rectum Gy ( %)
Physician alerted if > 70%

Time Checks:

Time index for dwell 1 cm from first dwell Index Posted range to

Time index for total time Index Posted range to

Total Time Index from previous treatmentIndex Agree within 5%

Program Transfer Check

Morning QA length

Rt. ovoid programmed to channel 1 Length for this channel

Lt. ovoid programmed to channel 2 Length for this channel

Tandem programmed to ¢ hannel 3 Length for this channel

Step size 2.5mm 5.0mm

Patient’s file has been saved.
Programming of the HDR Unit
Dwell times, positions, length and step size on print out match that from the computer planning

All the appropriate checks above prove satisfactory

Checking Physicist Time Date

Physicist’

Worksheet
for Tandem
and Ovolds




Indices Formulae

Dwell time #5 x Source strength

Index 1 =

Dose to Pts M

Total dwell time x Source strength

Index 2 =
Dose to Pts M x Number of dwells

L Total dwell time x Source strength
Index 2' =

Dose to Pts M x Total treatment length

X 2.Q cm
dist.




ABS Recommendations for HDR
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Cx Brachytherapy: 1
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ABS Recommendations for HDR

Cx Brachytherapy: 2
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