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Our Team

e Susan Smith, MPH, QA Dosimetry Supervisor

* Ying Qiao, MS, Computational Scientist

* Irene Harris, CMD, Research Dosimetrist

e Rita Weathers, MS, Data Integration Developer

* TeralJones, CMD, Dosimetrist

 Samantha Murray, Sr. Coordinator Research Data
* Debbie Tanner, Operations Manager

Medical Physics Graduate Students

e Aashish Gupta BS, MS student

e Suman Shrestha MS, PhD Student
 Constance Owens BS, PhD Student



Roles of the Radiation Physics Center

* Provide input during the development of proposals regarding
level of dosimetry detail needed and/or achievable for planned

analyses

 Maintain secure databases with scanned indexed copies of the
complete radiation therapy records from CCSS institutions

e Calculate organ and/or body-region doses from radiation therapy
for study participants

* Assist the investigators in understanding and using the radiation
data in analyses and manuscripts



Updates.....

Since 2017 CCSS Investigator Meeting

* Completed Dosimetry
* Pituitary dosimetry
* Kidney dosimetry
* Detailed chest field dosimetry
* Body region dosimetry for ~ 350 individuals (new institutions
included since last data freeze)

 Methods Manuscript, in press
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Radiation Dosimetry Process ﬂ

Abstract patients’ RT record
Reconstruct RT fields on age-specific phantom
. Calculate dose to region or organ of interest

1.

2.

3

4. Quality assurance of computed doses
5. Create output files and documentation
6

. Provide data to FH statistics center for distribution to
individual investigators (w/ approved concept proposals)
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Wilm’s Tumor Example Case

Translation of patient chart data
to reconstructed fields on age
specific phantom:

a. Photo of RT field outlined on
patient’s abdomen

b. RT field diagram

c. Frontal view of phantom
showing reconstructed AP field

d. Sagittal view of phantom
showing reconstructed AP and
PA fields.




ic phantom

if

*e

PS4

i

)
(Vg
(qv)
O
G
Q.
&
©
>
Ll
n
Z
O

Translation of patient chart data to reconstructed fields on age spec

¥
Aufe !
(e )

A

-3




Levels of Dosimetry

« Study Specific Dosimetry

- Y/N RT ( per FH stats/data center)

— Y/N for specific types of RT, e.g., CSlI, TBI, etc. =
— Body region maximum tumor dose (maxTD, SH, SL)

— Organ specific doses, e.g., heart, thyroid, gonads, pancreas, etc.| M
— Average dose (most common parameter)

— Average dose to organ parts, e.g., pancreas head, body, tall
— Percent volume that received =2 X Gy, e.g., PV;, PV,,, PV,




Completed Cohort Dosimetry to Date

Organ/Region Data Reported

Body Regions + brain 4 seg MaxTD, SH, SL Overall
Eyes/lenses Average Dose Original
Heart Avg. Vs, V40, V 15, Voo Overall
Kidneys (right and left) Average dose Original, Expansion
Lungs Average Overall (*12,846 patients)
Ovaries Average dose Overall (female)
Uterus Average dose Overall (female)
Pancreas Average dose for whole, head, body, tail Overall

V,o and V;, for whole pancreas
Pituitary Average dose Original, Expansion
Salivary Glands Average dose Original
Spleen (Abdomen LUQ as surrogate) Average dose Overall
Testes Average dose Original
Thyroid Average dose Original

Teeth Average dose Original



Ongoing Activities

* Developing/advancing dosimetry methods

* Implementation of 3D computational phantoms in
commercial radiotherapy treatment planning software
(TPS)

* Development of an enhanced heart model with
substructures for cardiac dosimetry

Concept proposal (aim 1): Influence of Radiotherapy Dose to Cardiac
Substructures on Cardiac Risk in Long-Term Survivors of Childhood Cancer



Implementation of 3D computational phantoms

in in commercial TPS

Registered with
Age-scaled phantoms generated in TPS

164.2 cr

Aashish Gupta, BS (MS student)
Choonsik Lee, PhD, (NCI-REB)



Development of an enhanced heart model with

substructures for cardiac dosimetry

New heart model i
HpE

* Human anatomy based §

« 20X higher resolution 5!

* |ncludes substructures
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