-+
AdventHealth

Moving Towards SGRT for
Sim, Plan, Treat and Dose.

Early Clinical Results with
MapRT

Adi Robinson Ph.D., DABR




 None



« What is MapRT?
* Clearance Mapping
« Surface Guided Planning

« Why Non-Coplanar treatments
« Advantages and Importance
« Examples

» Clinical Examples
 Brain
 Breast

* Conclusions s
AdventHealth



AdventHealth Florida

Wekiwa

~ . ) B e fings
Mobilé ™ | \ tes APODKa o g.

< Pl R N \ N 1
D~ pensacola” 2" “Tallahassee - - -----_., Jacksonville :
: L \ R

X ey
Casselberry |

N

%f, 5

; * ’ i " “Forest Citu &
Panama City 4}—’\\ .S’outh Apopka 1 ‘ L

Gutf Shores 3 \ AdventHealth Palm Coast

\ \ . ; ¥ 7 § LN
AdventHealth Ocala Paradise 't 11 1% Maitland © -5 idk
A le Heights R

3 Beach

AdventHealth Winter Park MOrR¥erde : i ‘f_'v-mer Park

\

\

Game;:.v.n)e Dayt 1Goldenrod

S

/
Orla‘ndo

AdventHealth‘Tampa

§ Pine Hil
i Nwmwe/ Advemr\-iealth Winter Garden ) \ i .;{,y,;;oﬁ;ne“"

(4 p
\Tampa« FLORIDA

A i Windermere

Sarasota ¢ “West Paim
®\ Beach
Fort Myers

@ 9 A Airport :
Bay Lake > Meadow N P - £ Lake Hart
: - - aWoods %
i Y Lake
“,’I;ak\e;.?%e’/na 3 y Mary Jane

: {
S5 'Four.Comel . H

Lk
g

.
Narcoossee




AdventHealth Florida

» 15 Radiation Oncology Centers
» 20 Varian Linacs (2 added this year) g T Vs,

e

» GammaKnife (Esprit), 3 HDRs, IORT Sl

* SGRT systems
« 6 AlignRT (2 more planned)
* SIMRT (2 more planned)
 MapRT
* DoseRT
« PatientID

» Single server Aria and Eclipse system Advent H;f,nh



What is MapRT?

Couch Angle(°)

« SGRT cameras capture the
entire 3D surface of the
patient and provide a
clearance map to detect
collisions.

* The clearance map will
also check for safe plan
delivery.

Gantry Angle(°)




MapRT in the Sim Room

/2Horizon SGRT Cameras \
. :




The Clearance Map

Couch Buffer (cm) Patient Buffer (cm)

Couch Angle(°) 2. TrueBeam - with H&N extension
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Traditional Treatment Planning

» Traditional treatment planning relies on CT/MR images. Images
are taken during the pre-treatment simulation have little
correlation to the treatment environment.

« Some treatment plans are complex and can require dry runs to
ensure patient and/or accessories will clear the linac or imagers.

* Failing a dry run will result in re-planning which leads to delays
in treatment.



Surface guided Planning

 Clearance map at time of sim.
 Patient and immobilization device collision check

 Planner can use the clearance map data to optimize planning
 Plan with “allowed” fields
* Non-coplanar treatment

* No need for dry run or collision check



Non-Coplanar Treatments

« Non-Coplanar radiotherapy involves using treatment fields at a
non-zero couch angle.

* Non-coplanar beam arrangement can help improve tumor
coverage and/or lower dose to OARs

« However, it introduces the risk of collisions and requires
clearance verification prior to delivery.



Non-Coplanar Treatments - Examples
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ABSTRACT

This paper gives an overview of recent developments in non-coplanar intensity modulated radiotherapy (IMRT) and
volumetric modulated arc therapy (VMAT). Modern linear accelerators are capable of automating motion around
multiple axes, allowing efficient delivery of highly non-coplanar radiotherapy techniques. Novel techniques developed
for C-arm and non-standard linac geometries, methods of optimization, and clinical applications are reviewed. The
additional degrees of freedom are shown to increase the therapeutic ratio, either through dose escalation to the target
or dose reduction to functionally important organs at risk, by multiple research groups. Although significant work is still
needed to translate these new non-coplanar radiotherapy techniques into the clinic, clinical implementation should be
prioritized. Recent developments in non-coplanar radiotherapy demonstrate that it continues to have a place in modern
cancer treatment.

Dosimetric Comparision of Coplanar versus Noncoplanar Volumetric Modulated Arc
Therapy for Treatment of Bilateral Breast Cancers
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Introduction:

The purpose of this study was to compare the dosimetric parameters of volumetric modulated arc
therapy (VMAT) treatment plans using coplanar and noncoplanar beams in patients with bilateral
breast cancer/s (BBCs) in terms of organ at risk sparing and target volume coverage. The hypothesis
was to test whether VMAT with noncoplanar beams can result in lesser dose delivery to critical
organs such as heart and lung, which will result in lesser overall toxicity.

Non-coplanar volumetric modulated arc
therapy for locoregional radiotherapy of
left-sided breast cancer including internal
mammary nodes

Yuan Xu, Pan Ma, Zhihui Hu, Yuan Tian, Kuo Men, Shulian Wang, Yingjie Xu, Jianrong Dai

National Cancer C
and Peking Union

/National Clinical Research Center for Cancer/Cancer Hospital,
dical College, Beijing, China

Background. Non-coplanar volumetiic modulated arc therapy (ncVMAT) s propesed o reduce foxicity in heart and
lungs for locoregional radiotherapy of left-sided breast cancer, including infernal mammary nades (IMN).

Patients and methods. This refrospective study included 10 patients with left-sided breast cancer who underwent
locoregional radiotherapy after breast-conserving surgery. For each patient, the ncYMAT pian was designed with four
parfial arcs comprising twa coplanar arcs and two non-coplanar arcs, with a couch rotating to 90°. The prescribed
dose was normalized fo cover 95% of planning target volume [PTV), with 50 Gy delivered in 25 fractions. For each
NCVMAT plan, dosimetric parameters were compared with the coplanar volumetric modulated arc therapy (coV-
MAT) pian.

Results. There were improvements in conformity index, homogeneity index and V., of total target volume (PTVall)
comparing NCVMAT fo COVMAT (p < 0.001). Among fhe organs at risk, the average V., V., V,, V, and mean dose
(D,....) of the heart decreased significantly (p <0.001). Furthermore, ncVMAT significantly reduced the mean V.., V.,
V4 andD, ., of leftlung and the mean V,, and V, and D, ., of contralateral lung (o <0.001). An improved sparing of
the left anterior descending coranary artery and right breast were aiso observed with NCYMAT (o < 0.001).
Conclusions. Compared fo coVMAT, ncVMAT provides improved conformity and homogeneity of whole PTV, better
dose sparing of the heart, bilateral lungs, left anterior descending coronary artery (LAD). and right breast for locore-
gional radiotherapy of left-sided breast cancer with IMN, potentially reducing the risk of normal fissue damage.

Key words: non-coplanar; volumetric modulated arc therapy: lefi-sided breast cancer; infemal mammary nodes

Locoregional breast radiotherapy including IMN:
optimizing the dose distribution using an automated
non-coplanar VMAT-technique
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Abstract

Background: Volumetric Modulated Arc Therapy (VMAT) offers better conformity, homogeneity and

in left-sided breast cancer

the heart and ipsilateral lung for locoregional radiother:
D-CRT). H

VMAT (cVMAT) can result in higher doses to the normal tissue of

to three-dimensional conformal radiotherapy ver, conventional coplanar

contralateral side, This study

investigates a non-coplanar VMAT-technique (ncVMAT) to mitigate this issue.

Material and methods: CT series of 20 left sided breast cancer patients were included for planning of

locoregional breast radiotherapy including internal mammary nodes (IMN). Three treatment plans;
3D-CRT, cVMAT and ncVMAT, were generated for each patient with a prescription dose of 40.05 Gy in
5. Both VMAT
included an a
volume (CTV) by 38.05

to organs at risk

15 fracti niques consisted of a single arc in the axial plane, while ncVMAT

ional arc in the sagittal plane. All plans were optimized to cover the clinical target
for the breast and 36.05 Gy for lymph nodes, with as low as possible dose

Results: Full CTV coverage was achieved for all plans. Both CVMAT and ncVMAT delivered more

ous target doses than 3D-CRT. Doses to the heart and ipsilateral lung were
RT. ncVMAT reduced d
MAT and achieved le

ignificantly lower wi AT compared to both cVMAT and 3

h the contralateral breast and lung compared to Is similar to 3

the contralateral breast and moderately higher doses for th

ntralateral lung. Delivery of high doses
(>30 Gy) to the contralateral side was completely avoide
CVMAT and 3D-CRT.

h ncVMAT, contrary to the results for

Conclusion: ncVMAT reduced doses to the heart and ipsilateral lung as compared to both cVMAT and

3D-CRT. All contralateral dose metrics were redu | ncVMAT technique compared to

CVMAT. and the mean contralateral breast doses were similar to 3D-CRT.



Non-Coplanar Treatments - Examples
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,, | Use of MapRT to optimise noncoplanar

— - planning for head and neck patients
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; Improving efficiencies with MapRT

RT in Treatment Planning:
rface Guided Clearance Mapping
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* In the CT sim room
 Capture surface prior to CT sim
» Check for collisions
 Adjust patient position or immobilization device accordingly.

 Treatment Planning
 Use clearance map to optimize the plan

* Treatment
 Plan can be safely delivered



Surface Guided Planning - HN




Standard Coplanar Plan
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Standard Coplanar Plan

Str:;t:re Type Prescription Constraint Goal coplanar Pass/Fail
b 2 A rc V M AT CTVHNS000_30 Target ;i;’;c-z;%& V107% < 1% 0.001% V4
e (G179-G181 CCW CTVHNB000_30 Target 2553;2?60: V5% > 97% 96.733% X
[ ] —_— -
G 1 8 2 G 1 7 8 CW CTVHNE000_30 Target ;it]l;g;;\fﬁﬂ Max = 110% 107.419% i
CTVHNB000_30 Target ;i;g;g;vso; V99% = 93% 95.072% /
CTVHN5400_30 Target ?EEi;VSd: V95% = 97% 97.656% 7
CTVHN5400_30 Target EEEC‘E;VM: V99% = 93% 97.106% v
Brainstem OAR Max < 5400cGy 1734cGy /
Mandible OAR Max < 6400cGy 3209.9¢cGy /
Mandible OAR Ve000cGy = lcc Occ 7
Parotid_L OAR Mean < 2400cGy 161.3cGy /
Parotid_L OAR V3000cGy < 50% 0% /
Parotid_R OAR Mean < 2400cGy 480.7cGy /
Parotid_R OAR V3000cGy < 50% 0% \/
Cavity_Oral OAR Mean < 3000cGy 469.9cGy /
Cochlea_L OAR Mean = 1500cGy 1148.5cGy /
Cochlea_R OAR Mean < 1500cGy 1255.6cGy /
Eye L OAR Max <Gy A544.8cGy
Eye R OAR Max cGy A467 AcGy
OpticChiasm OAR Max <Gy 3906.8cGy
OpticNrv_L OAR Max cGy 5370.9cGy

OpticNrv_R OAR Max <Gy 5413.4cGy



Non-Coplanar Plan

couch kick - Unapproved - Transversal - HN_ER_10.24

Optic Chiasm

Ratio of Total Structure Volume [%]

60
Relative dose [%]

Some structures are unapproved or rejected




Non-Coplanar Plan

3 field VMAT plan

G179 -G181 CCW
G182 - G178 CW
G30 - G330 CCW T90

Structure
Plan

CTVHNB000_30

CTVHNB000_30

CTVHNB000_30

CTVHNB000_30

CTVHNS5400_30

CTVHNS5400_30

Brainstem
Mandible
Mandible
Parotid_L
Parotid_L
Parotid_R
Parotid_R
Cavity_Oral
Cochlea_L
Cochlea_R
Eye L
Eye R
OpticChiasm
OpticNrv_L

OpticNrv_R

Type

Target

Target

Target

Target

Target

Target

OAR
OAR
OAR
OAR
OAR
OAR
OAR
OAR
OAR
OAR
OAR
OAR
OAR
OAR
OAR

Prescription

HE&N_PTV6O:

6000cGy

H&N_PTVE0:
6000cGy

HE&N_PTV60:
6000cGy

HE&N_PTVGO:
6000cGy

HE&N_PTVE4:
5400cGy

HEN_PTV54:
5400cGy

Constraint

V107% <

V95% =

Max <

V99% =

V95% =

V99% =

Max <

Max <
Ve000cGy <
Mean <
V3000cGy =
Mean <
V3000cGy =
Mean <
Mean <
Mean <
Max

Max

Max

Max

Max

Goal

1%

97%

110%

93%

97%

93%

5400cGy
6400cGy
lec
2400cGy
50%
2400cGy
50%
3000cGy
1500cGy
1500cGy
cGy
cGy
Gy
cGy

cGy

couch kick

0.012%

97.063%

107.768%

95.472%

97.815%

97.293%

1776.5cGy
3003.7cGy
Occ
260.1cGy
0%
515.3cGy
0%
664.6cGy
1097.9cGy
1132.2cGy
4536.1cGy
4422.6cGy
3765.2cGy
5146.7cGy

5120.4cGy

Pass/Fail

S

SISKISKISKISKISKIKIKES TS TS TCS



Planning with a Clearance Map - Brain




Standard Plan — 2 Arc VMAT

=) 50 B e v
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Standard Plan — 2 Arc VMAT

e 2 Field VMAT plan
e CW G250-G70
e CCW G70-G250

Structure Structure

Priority Template Plan Type Prescription Constraint Goal Brain VMAT 2F Pass/Fail
1 PTVS7 PTVFrontal_5700_30 Target PTV57: 5700cGy Max < 110% 119.081% X
2 PTV 57 PTVFrontal_5700_30 Target PTV57: 5700cGy V100% = 95% 98.257% 4
3 Lens_R Lens_R OAR Max < 700cGy 701.8cGy X
4 Lens_L Lens_L OAR Max = 700cGy 666.7cGy \/
i Eye L Eye L OAR Mean = 3000cGy 1139.7cGy /
& Eye R Eye R OAR Mean = 3000cGy 1151.6cGy \/
12 Brainstem Brainstem OAR Max = 5400cGy 3492.9cGy /
13 Cochlea_L Cochlea_L OAR Max = 4500cGy 2634.8cGy \/
14 Cochlea_L Cochlea_L OAR Mean = 3500cGy 2414.1cGy /
15 Cochlea_R Cochlea_R OAR Max = 4500cGy 1608.1cGy \/
16 Cochlea_R Cochlea_R OAR Mean = 3500cGy 1388.7cGy /



Standard Plan — 2 Arc VMAT

1. TrueBeam - no H&N extension

& Brain VMAT 2F el Couch Angle(®)
210 0 o 0
Status # ID Type Gantry Couch Direction =
Gantry Angle(°)
®@ 1 RATCW Arc 250°to70° 0° cW 260 ¢ 0o =
©® 2 RA2CCW Arc 70°to250° 0° cC
310
;? 5 C:0° G0°
3
50
e
100
150
180

270 280 300 320 340 0




Brain VMAT — 3 Arcs

e 3 Field VMAT plan
« CW G250-G100
« CCW G100-G250
« CW G300-G50

Priority _?_:E:T;;: Str:ltz;t:re Type Prescription Constraint Goal Brain VMAT 3F Pass/Fail
1 PTVS7 PTVFrontal_5700_30 Target PTV57: 5700cGy Max < 110% 118.796% x
2 PTV 57 PTVFrontal _5700_30 Target PTV57: 5700cGy V100% = 95% 98.337% V4
3 Lens_R Lens_R OAR Max =< 700cGy 767.4cGy x
4 Lens_L Lens_L OAR Max =< 700cGy 574.1cGy /
7 Eye L Eye L OAR Mean = 3000cGy 1086.2cGy \/
8 Eye R Eye R OAR Mean = 3000cGy 1152.3cGy /
12 Brainstem Brainstem OAR Max < 5400cGy 3650.9cGy \/
13 Cochlea_L Cochlea_L OAR Max =< 4500cGy 2294.3cGy /
14 Cochlea_L Cochlea_L OAR Mean = 3500cGy 2085.8cGy \/
15 Cochlea_R Cochlea_R OAR Max =< 4500cGy 1649.2cGy /
16 Cochlea_R Cochlea_R OAR Mean = 3500cGy 1412.2cGy \/



Brain VMAT — 3 Arcs

@ Brain VMAT 3F

Status # ID Type Gantry Couch Direction

C:0° G:250°
@ 1 RATCW Arc 250°to100° 0° w ¢

@ 2 RA2CCW Arc 100°to 250° 0° CC .S

® 3 RASCW Arc 300°to50° O° W

@
=)
c
<
-—
=
©
o

0

Couch Angle(®)




Brain VMAT — Non-Coplanar Arcs

* 3 Field VMAT non-coplanar plan
« CW G250-G100
« CCW G100-G250
* CW G0-G100, couch at 90

Priority _?_:E:T;;: Str:ltz;t:re Type Prescription Constraint Goal Brain VMATNC2 Pass/Fail
1 PTVS7 PTVFrontal_5700_30 Target PTV57: 5700cGy Max < 110% 115.253% x
2 PTV 57 PTVFrontal _5700_30 Target PTV57: 5700cGy V100% = 95% 98.46% V4
3 Lens_R Lens_R OAR Max = 700cGy 538.2cGy \/
4 Lens_L Lens_L OAR Max = 700cGy 525.2cGy /
7 Eye L Eye L OAR Mean = 3000cGy 1285cGy \/
8 Eye R Eye R OAR Mean = 3000cGy 1179.7cGy /
12 Brainstem Brainstem OAR Max = 5400cGy 2961.9cGy \/
13 Cochlea_L Cochlea_L OAR Max = 4500cGy 1553.8cGy /
14 Cochlea_L Cochlea_L OAR Mean = 3500cGy 1395.3cGy \/
15 Cochlea_R Cochlea_R OAR Max = 4500cGy 1591.5cGy /
16 Cochlea_R Cochlea_R OAR Mean = 3500cGy 1345.4cGy \/



Brain VMAT — Non-Coplanar Arcs

Brain VMATNC2 180 Couch Angle(°) 1. TrueBeam - no H&N extension
=10 2702 | D)
Status # ID Type Gantry Couch Direction
Gantry Angle(®)
© 1 RATCW Arc 250°to100° 0°  CW o % 577 B
© 2 RA2CCW Arc 100°to 250° 0° CC

, 310

L3 RA3CW Arc 0°to100° 270° CW

=)
< 0
E
©
o
50
C:270.2° G:97.7°
100 (2]
150
180
270 280 300 320 340 0 20 40 60 80 90

Couch Angle(®) n




Brain VMAT — Non-Coplanar A

* 3 Field VMAT non-coplanar plan
« CW G250-G100
« CCW G100-G250
* CW G0-G90, couch at 90

Structure Structure

Priority Type Prescription Constraint Goal Brain VMATNC3 Brain VMAT 3F
Template Plan

1 PTV57 gWmea'—Smﬁj Target  PTV57: 5700cGy Max < 110% 115.149% 118.796%
2 PTV 57 gWmea'-Smﬁ-S Target  PTV57: 5700cGy V100% > 95% 98.763% 98.337%

3 Lens_R Lens_R OAR Max = T00cGy 526.3cGy 767.4cGy
4 Lens_L Lens_L OAR Max = 700cGy 521.bcGy 574.1cGy
7 Eye L Eye L OAR Mean = 3000cGy 1193.8cGy 1086.2cGy
8 Eye R Eye R OAR Mean = 3000cGy 1173cGy 1152.3cGy
12 Brainstem Brainstem OAR Max = 5400cGy 3253.9cGy 3650.9cGy
13 Cochlea_L Cochlea_L OAR Max = 4500cGy 1550.9cGy 2294.3cGy
14 Cochlea_L Cochlea_L OAR Mean = 3500cGy 1398.8cGy 2085.8cGy
15 Cochlea_R Cochlea_R OAR Max = 4500cGy 1384cGy 1649.2cGy

16 Cochlea_R Cochlea_R OAR Mean = 3500cGy 1143.8cGy 1412.2cGy



Brain VMAT — Non-Coplanar Arcs

@ Brain VMATNGC3

Status # ID Type Gantry Couch Direction
® 1 RATCW Arc 250°to100° 0° cw

@ 2 RA2CCW Arc 100° to 250° 0° CC

@

© '3 RASCW Arc 0°to90° 270° CW

C.0° G0°

]
o
<
©
[

Couch Angie(®)




Planning with a Clearance Map - Lt Breast




Standard Plan — 3D Breast Tangents

Transportin
medium
109.0 Dose to medium

v 105.0
v 100.0
v 95.0
149010}
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tructure Volume [%]

)
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100

60
Relative dose [%]
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Some structures are unapproved or rejected

Transport in Transport in
medium ] medium
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Standard Plan — 3D Breast Tangents

e 2 Field 3D Conformal plan

* RAO G310
* LPO G130
Priority Structure Structure Type Prescription Constraint Goal 3D Breast Pass/Fail
Template Plan
1 Lt Breast/CW eval zpty_total Target Lt Breast/CW eval: V95% = 95% 98.901% v
4005cGy
Lt Breast/CW eval:
2 Lt Breast/CW eval tv_total Target V107% < 10 31.327
reastj eva Zphv_tota arge 4005[Gy CC CC x
3 Lt Breast/CW eval zptv_total Target |t Dreast/CWeval: Max < 110% 110.034% p¢
A005cGy
4 Lt Breast/CW eval zptv_total Target |t Breast/CWeval: D10% = 105% 106.655% X
4005cGy
5 Heart (Lt Breast) Heart QAR V2250cGy = 10% 0.021% /
6 Heart Heart DAR Mean < 300cGy 127cGy 4
V1800cGy < ,
7 Lung_L Lung L OAR 10% 19.497%
ung- ung (ipsilateral) N x
<
8 Breast R Breast R OAR V300<Gy < 1% 0% v
(contralateral)
=
9 Lung_R Lung_R OAR V480cGy < 5% 0% v

(contralateral)



Standard Plan — 3D Breast Tangents

3D Breast AR

Status # ID Type Couch Direction
@ 1 RAO Static

@ 2 LPO Static

@ ; CBCT Static

2C:0° G0°
e

V4
Static 180°

/
-5 R2 RtLO mc 270°

__e
| © ‘6 R1AP smn(&/

Gantry Angle(®)

® 7 R3LtLat Static JO




Lt Breast — Non-Coplanar Plan

e 2 Field 3D Conformal non-coplanar plan
« RAO G303, C30, T330
e LPO G137,C340,T0

Structure Structure

Priority Template Plan Type Prescription Constraint Goal 3DCouchKick 3D Breast
Lt Breast/CW eval: ;
1 Lt t/CW eval tv_total Target V95% > 5% 95.991% 98.901%
Breast/ eva zptv_tota arge 4005¢Gy o 95% o o
Lt Breast/CW eval:
| | T V107% < 1 0 31.327
2 Lt Breast/CW eva zptv_tota arget 4005¢Gy 07% Occ cC cc
Lt Breast/CW eval: :
| < 1 106.654% 110.0349
3 Lt Breast/CW eva zptv_total Target 4005¢Gy Max 110% 06.654% 10.034%
Lt Breast/CW eval: ; et
4 | T 10% < 1 102.553% 106.655¢°
Lt Breast/CW eva zptv_total arget 4005¢Gy D10% 05% 02.553% 06.655%
5 Heart (Lt Breast) Heart OAR V2250cGy < 10% 0.852% 0.021%
6 Heart Heart OAR Mean < 300cGy 145.8¢Gy 127¢Gy
7 Lung_L Lung L OAR V15000 < 10% 16.982% 19.497%
(ipsilateral)
8 Breast_R Breast_R OAR V20ety < 1% 0% 0%
(contralateral)
9 Lung_R Lung_R OAR Lles 5% 0% 0%

(contralateral)



Lt Breast — Non-Coplanar Plan

3DCouchKick AR

Status # ID Type Gantry Couch Direction

r 1 RSAO Static 303°

® “2 LPO Static

| ® 3BaT Stic

Gantry Angle(®)

7/
f % Static
Y,

® -4
° 7/
F5 R2 RtLat/? ic 270°
e £
| o lermiap  smic 0Q/ o
O

© 7 R3Ltlat Static 90° 0°

e

4]

0

Couch Angle()




Lt Breast — Non-Coplanar Plan

e 2 Field 3D Conformal non-coplanar plan
« RAO G310, C10, T350
 LPO G130, C350, T350

Structure Structure

Priority Tamiphite Plan Type Prescription Constraint Goal 3D breast CC 3D Breast
Lt Breast/CW eval: ) -
1 | % > % .916% 8.901%
Lt Breast/CW eva zptv_total Target 4005¢Gy V95% 95% 96.916% 901%
Lt Breast/CW eval: »
1 | T 107% < 1 31.327
2 Lt Breast/CW eva zptv_tota arget 4005¢Gy V107% Occ Occ cc
Lt Breast/CW eval: - .
t t/CW eval t | Target Max < 110% 106.357% 110.034%
3 Lt Breast/CW eva zptv_tota arge 4005¢Gy ax 0%
Lt Breast/CW eval: o
| T % < 9 103.616% 106.6559
4 Lt Breast/CW eva zptv_total arget 4005¢Gy D10% 105% 03.616% 06.655%
5 Heart (Lt Breast) Heart OAR V2250cGy < 10% 0.002% 0.021%
6 Heart Heart OAR Mean < 300cGy 105.7¢Gy 127cGy
<
7 Lung_L Lung L OAR VIEDOy S 10% 16.036% 19.497%
(ipsilateral)
8 Breast R Breast R OAR V2D0ety < 1% 0% 0%
(contralateral)
9 Lung_R Lung_R OAR oy 5% 0% 0%

(contralateral)
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» MapRT is an essential tool in treatment planning.

« Surface guided planning reduces planning time by preventing
re-plans due to collisions

» The clearance map is a better more accurate alternative to a
manual dry run.

* Planning with a clearance map can improve the quality of a
treatment plan and its delivery



Acknowledgements

« David Parsons Ph.D. — UTSW, Dallas TX
» Helen Convery — Raigmore Hospital Inverness, UK



» Thank you!

 Email: Adi.Robinson@adventhealth.com



	Slide 1: Moving Towards SGRT for Sim, Plan, Treat and Dose. Early Clinical Results with MapRT
	Slide 2: Disclosures
	Slide 3: Outline
	Slide 4: AdventHealth Florida
	Slide 5: AdventHealth Florida
	Slide 6: What is MapRT?
	Slide 7: MapRT in the Sim Room
	Slide 8: The Clearance Map
	Slide 9: Traditional Treatment Planning 
	Slide 10: Surface guided Planning 
	Slide 11: Non-Coplanar Treatments
	Slide 12: Non-Coplanar Treatments - Examples 
	Slide 13: Non-Coplanar Treatments - Examples 
	Slide 14: Workflow
	Slide 15: Surface Guided Planning - HN
	Slide 16: Standard Coplanar Plan
	Slide 17: Standard Coplanar Plan
	Slide 18: Non-Coplanar Plan
	Slide 19: Non-Coplanar Plan
	Slide 20: Planning with a Clearance Map - Brain 
	Slide 21: Standard Plan – 2 Arc VMAT
	Slide 22: Standard Plan – 2 Arc VMAT
	Slide 23: Standard Plan – 2 Arc VMAT
	Slide 24: Brain VMAT – 3 Arcs
	Slide 25: Brain VMAT – 3 Arcs
	Slide 26: Brain VMAT – Non-Coplanar Arcs
	Slide 27: Brain VMAT – Non-Coplanar Arcs
	Slide 28: Brain VMAT – Non-Coplanar Arcs
	Slide 29: Brain VMAT – Non-Coplanar Arcs
	Slide 30: Planning with a Clearance Map - Lt Breast 
	Slide 31: Standard Plan – 3D Breast Tangents
	Slide 32: Standard Plan – 3D Breast Tangents
	Slide 33: Standard Plan – 3D Breast Tangents
	Slide 34: Lt Breast – Non-Coplanar Plan
	Slide 35: Lt Breast – Non-Coplanar Plan
	Slide 36: Lt Breast – Non-Coplanar Plan
	Slide 37: Lt Breast – Non-Coplanar Plan
	Slide 38: Conclusion 
	Slide 39: Acknowledgements
	Slide 40

