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Revised 10/01/200€

IMRT PROSTATE PROCEDURES

GOALS:

1.

Target Coverage: Goals are on the ‘Prostate IMRT — DVH Results and
Goals’ form. In addition to satisfying these goals, in the posterior portion
of the PTV, the prescription line should deviate minimally into the PTV
(because we use the smallest posterior PTV expansion that has been
published).

2. Normal Tissue Sparing: Goals for the bladder and rectum are on the
‘Prostate IMRT — DVH Results and Goals’ form.
3. ‘Hot Spot’ within the PTV

a. Should not be located in an area that overlaps with the bladder or
rectum

b. ‘Hot Voxel should be < 107% and will usually be < 105%.

c. At a minimum, the plan should satisfy the RTOG goal (i.e. a
minimum of 2% of the PTV volume is allowed to be 2 107%.)

4. Lateral soft tissue ‘hot spot’

a. In general, a small volume of 5500 cGy (with no visible 6000 cGy
line) is acceptable to all ROC physicians. Some physicians will
accept a higher dose, particularly if unfavorable anatomy is present.

STEPS:

1. The physician writes the prescription.

2. Based upon the physician’s prescription, the appropriate ‘hot scripts’ are
used to create:

a. ROI list

b. Isodose lines

c. Beams

d. Objectives with IMRT parameters included

3. Physician input: per protocol, the physician contours the prostate, SV's,
and rectum.
4. Review of physician contours

a. Physician should ideally use ‘babushka’ contouring of the prostate
so that there are not significant changes in contour size from slice
to slice.

5. Dosimetrist contouring

a. Dosimetrist contours skin, femoral heads to the lesser trochanter,
and bladder.
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10.
11.
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Creation of ROI's
a. Dosimetrist creates ROI's using the definitions on the ‘Prostate
IMRT - ROI Definitions and Final Visualization’ form that is
appropriate for the prescription.
b. BAT expansions are 8 mm Lt/Rt, 5 mm Ant, 4 mm Post, 5 mm Sup,
and 6 mm Inf.
c. Non-BAT expansions are 1 cm in all directions except 6 mm Post
and 9 mm Inf.
d. If there is contrast in the bladder or urethra or if there is barium in
the rectum, override to density of 1.0 gm/cc.
Beam Creation
a. Default gantry angles in the ‘hot script’ are 40, 80, 120, 180, 240,
280, and 320.
b. The 40 and 320 may need to be adjusted for treatment on an ETR
couch and should be checked for each patient (Figure 1).

i. First, for each of these beams, make sure there is a ~1 cm
block margin is present around the PTV. (The PTV will
already be in wireframe 3D visualization mode from the hot
script.)

ii. Second, use a 45 cm point at the anterior surface of the
table to determine the location of the rails. Then, from the
edge of the 45 cm point, measure 10.7 cm posterior using
the ruler tool with label.

ii. Third, for the 40 and 320 gantry angles, adjust the gantry
angle until the anterior edge of the beam clear the 10.7 cm
line.

iv. If the 40 and 320 gantry angles require more posterior
adjustment, change the degree number in the name of the
beams but do not change the other 5 beam angles.

In order to save time when determining the prescription % needed to
achieve adequate target coverage, create a ‘norm point’ and place it:

a. Atthe edge of GTV for a differentially-dosed case

b. Atthe edge of PTV for a uniform-dosed case.
Enter prescription (daily dose, calc point, and total # fractions). Leave the
prescription % set to 100%.
Use Options menu to call up grid and change it from 0.4 to 0.3.
Objectives

a. Change numbers that are a % of the prescription dose.
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Figure 4. Determination of treatable gantry angles for the posterior oblique beams on an ETR
couch. A 45 cm point (,==./) is placed at the anterior surface of the table. From the points where
the 45 cm point and the table intersect, a 10.7 cm line is drawn directly posterior using the ‘ruler with
label’ tool. The anterior edge of the 40° and 320° beams (shown) should barely clear these lines.
The gantry angles must be adjusted until clearance is present.
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13.

14.

15.
16.
17.

18.

19.

20.
21.
22.

Revised 10/01/2006

The IMRT parameters are already embedded in each of the objective hot
scripts. They are:

a. Optimization type = DMPO

b. Allow jaw motion = yes

c. Max number of segments = 84
d. Minimum segment area = 4 cm?,
e. Leaf/jaw overlap= 0.3 cm.

f. Max iterations = 81

g. Convolution dose iteration = 41
h. Stopping tolerance =1 X 10°®

i. Apply tumor overlap fraction? = No
J- MLC delivery? = Yes

kK. Minimum segment MU’s = 2

I

Compute final dose? = Yes
m. Beam splitting overlap distance = 2 cm.
Set up the DVH parameters:

a. Check the ‘Display’ box for the following structures so that they will
be displayed when DVH'’s are calculated: Prostate, PTV, Bladder,
Rectum, Rt femur, Lt femur, and Unspec tissue. If the SV's are
being treated, check ‘Display’ box for SV as well.

b. Change Dose Axis Display to Absolute Dose

c. Do not check the ‘Display’ box for the trial that you are about to run.
If it is checked, calculation speed will be slower.

Isodose lines

a. Forthose lines that are a % of the prescription dose in the hot

script, change the numbers to absolute values.
Click ‘Reset Beams’
Click ‘Start Optimization’
After the plan is complete, set prescription % so that target coverage goals
are met.
Analyze results of ‘pr12’ trial and determine if the isocenter needs to be
moved for optimal coverage.

a. If the isocenter is close (< 3 mm) to optimal, run the pr10 and pr8
trials and then set the ideal isocenter location on the optimal plan
and re-run the plan.

b. If the isocenter is off by more than 3 mm, move isocenter and re-
run trial until isocenter location is optimal

c. When the isocenter location is optimal, turn off the isodose line that
is 95% of the PTV Rx dose.

Create a new trial by copying the ‘pr12’ trial with the optimal isocenter
location and call the new trial ‘pr10.’

In the objectives, change ‘pr12’ to ‘pr10'.

Click ‘Reset Beams’

Click ‘Start Optimization’
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31.
32.
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34.

35.

36.
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After the plan is complete, set prescription % so that target coverage goals
are met.
Analyze the results. If they look reasonable, create a new trial by copying
the ‘pr10’ trial and call the new trial ‘pr8.’
In the objectives, change the ‘pr10’ to ‘pr8’.
Click ‘Reset Beams.’
Click ‘Start Optimization.’
After the plan is complete, set prescription % so that target coverage goals
are met.
Analyze the results.
If the isocenter on the optimal plan is not in the optimal location, move the
isocenter and re-run the optimal trial until the isocenter location is optimal.
Recalculate the optimal trial in ‘cc convolve.’
Fill out a ‘Prostate IMRT — DVH Results and Goals’ form.
Present the optimal trial and ‘Prostate IMRT — DVH Results and Goals’
form to the physician.
Physician will need to review and sign:
‘Prostate IMRT — DVH Results and Goals’ form.
Simulation note
Distribution printout — transverse, sagittal, coronal
Distribution printout — multiple slices
DVH printout (includes GTV, PTV, rectum, bladder, Rt/Lt femurs, &
unspecified tissue for all cases, and SV PTV if it is treated)
f. Rx prescribed to “per plan”
g. Orthogonal pair DRR’s
Final check by planner
Machine
Energy
# Fraction
Isocenter against pre-sim
Dose Rate in Impac
B/up time = 3.0 min
Dose per field
Second check dosimetrist
a. PTV expansions
b. Grid size
c. BAT export
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Prostate IMRT —

ROI Definitions and Final Visualization

Prostate(dlfferentlally dosed)
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Prostate

SV

Bladder
Rectum

Skin

Rt femur

Lt femur
PTV
PTV+30
PTV+10

Flat PTV
Flat PTV+10
Rectum+10ap
Reset 0
PTV-GTV
Shell
Unspec tissue
Pre-pr10
pr10

pri2

pr8

Reset 0

2D Visualization

‘Prostate’ with expansions per protocol

‘PTV' expanded 30 mm in all directions

‘PTV" expanded 10 mm in all directions

‘PTV" expanded 50 mm left and 50 mm right

‘Flat PTV' expanded 10 mm in all directions

‘Rectum’ expanded 10 mm anterior and 10 mm posterior
Reminder to reset expansions to 0

‘PTV' expanded with ‘Prostate’ as Limiting ROI

‘PTV+10" expanded with ‘PTV’as Limiting ROI

'Skin’ expanded with ‘PTV+30’" as Limiting ROI
‘Rectum+10ap’ expanded with ‘Flat PTV+10" as Limiting ROII
‘Pre-pr10’ contracted 3 mm superior and 3 mm inferior
‘pr10’ contracted 2 mm anterior

‘pr10” expanded 2 mm anterior

Reminder to reset expansions to 0

Make the following changes:

-Change Prostate to Colorwash

-Change SV, Skin, Rt femur, & Lt femur to None

-Change pr10 to Colorwash first, then change pr12 to Colorwash
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Prostate IMRT —
Treatment Planning Objectives

Prostate(differentially dosed)

ROI TYPE DOSE %VOL W1
Prostate Uniform Dose GTV Rx S 1
Prostate Min Dose GTV Rx R 5
PTV-GTV Max Dose GTV Rx ——————- 15
PTV-GTV Min Dose PTVRx  meemeee 5
PTV-GTV Min Dose 98% PTVRx - 5
Shell Max Dose PTVRx =meeee- 5
pri2 Max Dose 50% PTVRx - 5
Bladder Max DVH 4000 40% 5
Unspec tissue Max Dose 5700 or MD preference Constraint
Rt femur Max Dose 4500 e 1
Lt femur Max Dose 4500  emeeee- 1



























