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Fabrication of Non-invasive Immobilization

_Thermoplastic Mask for IMRT




Step-n-Shoot IMRT by Segmental MLC

A for Step-n-Shoot IMRT by Segmental MLC
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Clinical et Volume Determination for Head and Neck IMRT
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‘ Target Delineation of Clinically N+/N- Necks in
Nodal Target for Head and Neck IMRT Patients Receiving Definitive IMRT
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Incidence of Extracapsular Extension of Target Delineation-of Clinically N+/N-Necks in
Metastatic Neck Node by Size Patients Receiving Definitive IMRT
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sa IMRT Target Dose Specification

H&NIMRT
Target
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T2N1MO- SCC of Base of the Tongue
i

70Gy/35fx

Author
Stern 1990

Friedman 1990

Moreau 1990

Van den Brekel- - CT
1993 - MRI

Righi 1997 CT

MR FusioL for NPC Talloet D‘elineation
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Target Delineation of BOT Carcinoma

Post-operative IMRT

MR Fusion for NPC Target Delineation
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Target Delineation of Critical Structures | IMRT is “quid pro quo”

“something for something”

Tatal Dollvertsd Dose

Dihver GTY - target | 6E 00 Gy o k TE0 Gy per mctian

rCcry CPTV

2e) st mp | s Total Accumulated Dose

T
e Delver 6600 Gy o] 60 % ol makdmun
{mimimum dese 10 GTY - target PTV, S0.00 Gy, s 625% of mecsemum)
Goal Vol Below Goal hamo Mean 50,
(Gy) {Gy)
[ ¥
BE.00
&000
./ 5400
- han
I \/ ZEOr 1828
rany 2
200 160 & -

LhlkhbiE
bhbbbhbbhb

|




——ti [T —

S oaew wlel, b s |
SN M= M= W

”!E LLLLLL
bl meeene

fmp——— )

] ]

T

T B |

T | anches
T O R

R0

R T [ |

v = Before
[ — = O = ‘|

More Efficient??
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Therapeutic Outcome-of Oropharyngeal Carcinoma

.
O u tlln e ‘ ) Washington University Experience (1970-1999)
Patient No. Median F/U 2yr LC 2yr DFS

| t Def. CRT 3.5yr (1.6-17.7)

[ . ‘ Def. IMRT 2yr(1-3) 87.5%
«Clinical/ Results =
Post-op CRT 39yr(1.3-198) -

Post-op IMRT 14 22yr (1-3.2) 100%

Chao-et-al—Radiotherapy-&Oncolo

Therapeutic Outcomes of Published
Therapeutic Outcome of Oropharyngeal Carcinoma Head and Neck IMRT Series

Author IMRT Planning
Def. IMRT _Pofst-op CRT Post-op IMRT
n=12)

utler T planming
Acute Grade 3-4 Dawson Forward planning 58 Multiple N/A 79 (2-y)

mucositis 75 (5-y)

RSk Lee Jerse and forwar 67 NPC 97 (4-y) 98 (4-y) 88 (4-y)
xerostomi Chao Jerse planning 126 Multiple 92 (3 (3-y) 85% (

(12m post-RT)

Chao-et-al-—Radiotherapy-&Oneology2001

Materials and Methods

From 2/97 to 12/00
5 126 head and neck patients (96 male, 30 feﬁlale)
Patterns Of Fallure Median age 56 (range 13-84 years)
52 definitive, 74 postop

—» 35 definitive IMRT patients received
chemotherapy

¢ Median follow-up 29 months (range 19-62)




Materials and Methods
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— 72.64+4.83 Gy to CTV1
~ 64.34£5.15 Gy to CTV2

« Postop IMRT
— 68.534.71 Gy toCTV1
Gy to CTV2

Disease Free Suvival

Months.
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What Have We Learned?

QOutline

We observed no parotid or dermal failure.

Satisfactory local-regional control in CTV2.

Local failure predominantly within high dose regio

Need to discern radioresistant subpopulation within +*Ongoing Study

I ’




Biological Modifiers

Increase Volume
Decrease Volume

Refine Target Volume
Bigger or Smaller?

Dose Escalation
Dose Reduction

CT-FDG PET Imaging Co-registration
for IMRT Target Delineation

Marginal Failure or In-field Failure?

In-field Failure

Biological Causes

Marginal Failure or In-field Failure?

Marginal Failure

1

Better Target Delineation

CT-FDG PET Imaging Co-registration
~—for IMRT Target Delineation

Imaging Targets of Tumor Geno-
and Pheno-type

GeneAession
Regeptor, I&se
DNA Synthes&

Energy Metabolism

Blood Flow and Hypoxia




Tumor Hypoxia Contributes to Local Failure?

HVXiz PET
N A

A Target Coverage Scoring Function
for IMRT Planning

-Based on the Probability of Gross Disease, Mictroscopic
Tumor Extension and Lymph Node Metastasis

K.S. liffer Chao,
Angel I. Blanco, M. D.
James F. Dempsey, Ph.D.

'M.D. Anderson Cancer Center

*Washington U Medical-Schoot

Delineation of Hypoxic GTV by ®*Cu-ATSM

Chao, IJROBP 2001; 49(4): 1171-1182

Problem @xampie 1)

Lack of Spatial Information in DVH-based

IMRT Optimization Algorithms




A Score Function to Discriminate Probability of Probability of Tumor Extension vs. Distance

Microscopic Extension from Gross Tumor &
Lymph Node Metastasis for Voxels within' CTV

Distance from GTV Surface (cm)

Score Function of Gross Disease, Microscopic
Extension, and Nodal Metastasis

Gross Dise! croscopic Extension, and LN Met. Scoring Function

Gross ’I:umm\
M
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Small, but not zero

Problem Examplc 2)

Lack of Spatial Information in DVH-based
-_Optimization Algorithms _Plan 3: Dose Distribution
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Significantly
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ution #1

2-D Histograms for Dose-Volume-Tumor

Pian 4: Dose Distribution y Extension/Metastasis Probability by Scoring

Function
Gross tum

Significantly
Sparing Right
Parotid

Metastatic Nodt

> Underdosed volume located
in the lower risk regions.

ition #1

2-D Histograms for Dose-Volume-Tumor
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Underdosed volume located

2), D, is the total plan d
in the higher r

is the total prescription dose, 7y, is the sco

function value for the i-j-k-th voxel, and #fis the number of fractions.
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Scering Function

Summary

*Treatment and QA Technjiques
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*Clinical Results




