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Message from President 1 Message from PreSident

The North American Chinese Medical Physicist Association,
NACMPA, first published their Newsletter in 2016 and has
been a source of information for all NACMPA activities and

2019 NACMPA Meeting 2-4

2020 NACMPA Meeting 5 items of interest to its members. The NACMPA Newsletter
contains timely information on research, events and relevant
Service in AAPM 6-8 products with the articles written in both English and Chinese.
This is done to help foster better communication, collabora-
tions and friendships, not only among the NACMPA members
NRG Oncology 9 in North America, but to expand these relationships to all Chi-

nese Medical physicists throughout the world. In addition,
WeChat Update 10 Zhigang (Josh) Xu, Ph.D  starting from this issue, all articles that are written in Chinese
NACMPA President will include an English abstract to engage those NACMPA

Less is More: Halcyon 11-15 members that are not fluent in the Chinese language.

First and foremost, | would like to recognize Chengyu Shi and Dengsong Zhu, who have

Modulated Brachytherapy 16-17 both completed 2 extraordinary years of service to NACMPA. Chengyu Shi is completing

his term as a board member-at- large and Dengsong is concluding his position as board

secretary at the end of 2019. Their contributions to the organization have been widely

18-19 recognized. Please join me in thanking them both for their continued commitment to
serving our Medical Physics community.

1st Domestic Proton
Machine Built in China

MP in Hong Kong 20 This year our annual meeting at the AAPM conference was held in San Antonio, Texas on
July 17, 2019. Thanks to the organization committee, made up of ExCom and active
NACMPA members, the meeting was a huge success. In August 2019, NACMPA also
sponsored and participated in the 2019 Chinese Medical Physics annual meeting which
was organized by the Physics Group of Chinese Society of Radiation Oncology (CSTRO-PG)

Biology Guided Therapy 21-24

Apply for Resident 25-26 and was held in Zhengzou, China. This meeting involved NACMPA delegations, including
six invited speakers, all of whom presented on the latest developments in radiation on-
Interview for Resident 27 cology physics. They were very well received and it helped facilitate strong scientific ex-

changes and collaborations between members of CSTRO-PG and NACMPA.

Book Introduction 28-29 2019 was another successful year for NACMPA and the collective efforts of all members
of ExCom, in addition to the support from my NACMPA colleagues, is greatly appreciated.

[ 2y BRI rh ) R 3 30-31 It has been a pleasure and an honor to serve as this year’s NACMPA President and | look
forward to meeting you all in Vancouver, Canada for the 2020 NACMPA annual meeting.

Seeking Contributors

NACMPA NEWSLETTER is published by the North American Chinese Medical Physicists Association on a semiannually schedule.
We welcome all readers to send us any suggestions or comments on any of the articles or new features to make this a more
effective and engaging publication and to enhance the overall readership experience.

Contact us: nacmpa@yahoo.com SRIBARIEHE FHHBEEARK T LEEAYIBITARES.
Editors: Brian Wang, Ph.D, Zhigang (Josh) Xu, Ph.D. , Chao Guo, M.S., Xiaoyu Duan, M.S.


mailto:nacmpa@yahoo.com

Page 2

NACMPA NEWSLETTER  http://www.nacmpa.org/

Fall 2019 Volume 4 No.2

25th NACMPA Annual Meeting, San Antonio, TX (2019)

Abstract: The 25th
NACMPA annual meeting
was held in San Antonio,
Texas on July 17, 2019 from
5:30PM - 9:30 PM at China
Harbor, which is about 14
miles away from the con-
vention center. The bus
transportation was provid-
ed. The meeting program
for this year was great,
offering Presidential and fi-
nancial annual report, award
ceremony, keynote speech,
election of NACMPA Secretary and Board Member
at Large. In addition, the seafood buffet was deli-
cious. The meeting provided the perfect oppor-
tunity to connect with our NACMPA members.
Here are some photos from the meeting.

Chengyu Shi, PhD.
NACMPA Board Mem-
ber-at-large
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Charlie Ma's wife (Lili Chen), Nancy Wang, James Chu,
James Chu's wife (back, from left to right)
Almond Shiu's wife, Almond Shiu, Raymond Wu, Ray-

mond Wu's wife, Charlie Ma (front, from left to right)
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Infroducﬁon of Officers

Executive Officers
™ President: Zhigang(Josh) xu *

™ President-Elect: Brian Wang * Jo

* Secyetary: Dengsongzhu " 2
= Trelasurer: Yin Zhang 5

» Award Ceremony

2019 Yu Chen Excellent Community
Service Award

42 i Josh Xuf 25 T —4E LUK P 2 AR T - MGIN R e A
DA A O 2

IIMPCERO Best Paper Award: HiJosh Xu (%)
FMaria Chan (£5) Wi &

e

R Jb= 42 N

VA 5o R AcRENDIDE

NACMPA Best Paper Award: HiJosh Xu (/) i

SR R S5 AT 2
K S R AR S5O SRR T4 Ao L o1y i

e 554 L

Business

President's Report-by Josh Xu
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NACMPA Service Award: Ming Chao (past
treasurer /=) fllAllen Li (past president £5)
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B Recognition of Local Organizers

Nancy Du

Dr.Duan Yan Ping

Left to Right:

Hao Wang, Yongkang Zhov, Yin Zhang,
Minglei Kang, Tianjun Ma, Dengsong Zhu,
Yizhen wang, Jiajian Sk.an, Yuan Yuan
Chingyun Cheng S - 21



http://www.nacmpa.org/

NACMPA NEWSLETTER  http://www.nacmpa.org/

Fall 2019 Volume 4 No.2 Page 5

NACMPA 2020 Meeting: Joint AAPM/COMP Annual Meeting

Abstract: 2020 joint AAP-
M/COMP Medical Physi-
cist Annual Meeting will
be held in Vancouver, Can-
ada, from July 12 - 16,
2020. As the largest city in
BC, Canada, Vancouver
has Victorian towns, a
wide variety of cuisines,
and countless city parks.
Vancouver is also the best
immigrant destination in
the world, with half of its
population being overseas immigrants. The city
also places great emphasis on the development
of multiculturalism and diverse art. Finally, the
NACMPA North American Chinese Medical Physi-
cists Association will organize a lively and exciting
NACMPA dinner for the majority of colleagues
during the AAPM annual meeting. The seats are
limited. Please register as early as possible!

Zhicong Huang, MS.
NACMPA Member
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Here are the attractions worth visiting

1. 5fFRIARE (Stanley Park)
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How to Become an AAPM Committee Member?

The AAPM organization

Association of
Physicists in  Medicine
(AAPM) is a nonprofit, 501
(c)(3) corporation, which is
a scientific, educational, and
professional organization of
medical physicists. AAPM
was founded in 1958 and
has since grown tremen-
dously. At the beginning of
2019, AAPM had a total of
8911 members, of which
6017 are full members, 333
committees and 1877 committee members. Except for
the headquarter support staff and the journal editors,
AAPM is primarily run by volunteers. More than 30% of
the AAPM members volunteer in the organization and
serve in various positions. These include the AAPM
officers (the presidential chain, the secretary and the
treasurer), council members, committee members, sub-
committee members, working group members and task
group members. Through the continuous efforts and
tremendous contributions by many generations of vol-
unteers, AAPM has become the largest medical physics
organization in the world.

American

Charlie Ma, PhD, FAAPM
NACMPA Past President

AAPM'’s organizational structure

Based on the By-Laws, AAPM affairs are managed by a
Board of Directors (see figure below). The Board has 38
voting members consisting of 12 Board Members-at-
Large who are elected by the general AAPM member-
ship, 21 Representative Board Members who are elect-
ed by Regional AAPM Chapters and 5 elected AAPM
officers including the president-elect, president, secre-
tary, treasurer and the immediate past president who
serves as Chairman of the Board. Key roles of the Board
include setting organizational direction, ensuring neces-
sary resources for the operation and overseeing the
performance of the organization.

AAPM Governance Structure

| AAPM Membership |

I

| Board of Directors |

in T L

Councils Board Committees
Administrative . - " Executive, financing
Education xecutive Audit, Rules
. Director .
Science MNominating

professional Calibration lab

L Accreditation Ex Com

Council Committees Head

subcommittees Quarter Board Ad Hoc
Working Groups Staff Committees
Task Groups

AAPM has a number of standing committees including
Administrative Council, Education Council, Science
Council, Professional Council, Audit Committee, Execu-
tive Committee, Finance Committee, Nominating Com-
mittee, Rules Committee, Calibration Laboratory Ac-
creditation Executive Committee, etc. The general
structure under a council is committees > subcom-
mittees > working groups > task groups. For example,
the Science Council includes the Research Committee,
Imaging Physics Committee, Therapy Physics Com-
mittee, etc. The Therapy Physics Committee is com-
prised of the Biological Effect Subcommittee, Brachy-
therapy Subcommittee, Treatment Delivery Subcom-
mittee, etc. The Treatment Delivery Subcommittee
contains the Working Group on IMRT and Working
Group on Particle Beams, etc. The Working Group on
IMRT has several Task Groups in progress, e.g., TG307,
TG324, etc. A complete list of committees can be
found at https://www.aapm.org/org/structure/
default.asp.

The Board appoints an Executive Director with appro-
priate compensation to lead the headquarter staff in
dealing with the day-to-day affairs. The Executive Com-
mittee, consisting of the 5 elected officers and the Ex-
ecutive Director, provides general supervision of the
business of the Corporation in the intervals between
Board meetings. The Board also appoints an Editor-in-
Chief of Medical Physics and an Editor-in-Chief of the
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Journal of Applied Clinical Medical Physics to manage
the respective editorial boards and board of editors.

How to work your way into and through the AAPM
structure

As described above, some of the AAPM positions are
elected by the general membership, which require
deep knowledge of the organization and its operation
and extensive experience with our profession and its
practice. For example, candidates for the president-
elect, secretary and treasurer must be current or pre-
vious Board members in good standing. Candidates
for Board Members-at-Large and Nomination Com-
mittee members must be senior AAPM members of
good standing and are selected by the Nomination
Committee among eligible candidates. It may require
years of voluntary work experience to gain the trust of
the general membership.

Members of the standing committees are appointed by
the president with the concurrence of the Board. The
Councils, with the concurrence of the Board, appoint
members to their subordinate standing committees.
Senior positions on these standing committees require
knowledge and experience to direct the councils and
committees to achieve the organizational goals. They
also provide oversight and support of the executive
team and help define future directions and strategic
goals for the corporation. Many members have been
active in the organization for a long time, and are the
backbone of the organization. Senior leaders are elect-
ed by the general membership to lead the organization
and they need the support from experienced and capa-
ble activists to keep the organization going. Therefore,
it is extremely important for an AAPM member, who is
concerned about the AAPM affairs, to vote for the best
leadership. Election gives us the ability to choose who is
in office and have a say on what goes on in the organi-
zation.

There have been extensive discussions and some
changes recently within the AAPM regarding the nomi-
nation process, e.g., the membership of the Nominating
Committee and the nomination criteria for AAPM offic-
ers, Board Members at Large and members of the Nom-

inating Committee. The aim is to ensure proper repre-
sentation of different groups, e.g., academic vs clinical,
therapy vs imaging and other specialties, gender, mi-
nority groups, etc. It is also important to keep a steady
flow of fresh “new blood” entering into and through
the organization structure with a mechanism to prevent
the occurrence of The Iron Law of Oligarchy. This will
require changes to the Rules and By-Laws, which must
be approved by the Board or general membership.
Again, we shall exercise our rights to vote on such im-
portant issues.

Accordingly, how can a new AAPM member break into
the AAPM structure? Here are some suggestions to get
involved in the AAPM committees:

1.Get involved at the basic level first. Yes, the first step
is to actively participate in basic medical physics ac-
tivities to gain firsthand knowledge and experience in
our profession and its practice through research, edu-
cation and clinical services. Your initial involvement
starts from participation in your institutional activi-
ties, local chapter meetings and national conferences.
This will give you the opportunity to know people,
and more importantly to let people know you. Talk to
the leaders and veterans who can help you. Let them
know that you want to get involved and contribute.
Some AAPM task groups require special knowledge
and experience, which may be easy for you to join as
an expert in a particular area. Many other task
groups, committees and working groups simply need
volunteers to work on elements of the organization.
There is no prior work experience or special criteria
for the membership. However, active participation
means time, effort and devotion. You have to be pre-
pared and committed if you decide to take an active
role in the organization.

2.Look at the AAPM Committee Classifieds where
groups advertise for member vacancies (https://
www.aapm.org/aapm_advertising/
committee_classifieds/default.asp). For each position
open, there are clear descriptions of the position and
its responsibilities, and the skills required, if any.
Write to the contact person and send your applica-
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tion with the supporting documents. Do not be dis-
couraged if you are not selected, since there may be
many applicants and qualified candidates. At the
time of writing this short article, AAPM has 347
Councils, Committees, Subcommittees, Working
Groups, Task Groups, and Units in operation. Most
positions have a 3-year term, which means several
recommended /
appointed each year by the president and committee
chairs. Although leaders are encouraged to use this
resource to recruit, it remains that not all open posi-
tions are advertised.

hundred volunteers will be

3.Attend committee meetings that interest you. Most
committee meetings are held at the annual AAPM
conference on Saturday and Sunday at the headquar-
ter hotel. Almost all AAPM committee meetings are
open to our members. Talk with the committee chair,
attend the committee meeting and ask to be added
as a guest participant. Often, new members are cho-

S

Platinum Sponsor

sen from guests who have attended and participated
in such meetings. It is understandable that a chair
will choose a guest out of many candidates of equal
experience and skills.

Summary

The AAPM is a very active and successful organiza-
tion, but we need to make it better and grow contin-
uously. The organizational structure of the AAPM is
very deep and broad, but not that hard to navigate
once you understand some simple principles. Every
AAPM member has the responsibility to let the lead-
ers know how the AAPM can improve for a happier
future, and all of us have a role to play in the AAPM
affairs. Active participation is the key to success for
both an individual and the organization. The AAPM
can be fun and exciting when we all get involved, and
together, we can make a difference.

Gold Sponsor

MEVION vdaridan

medical systems

Silver Sponsors

SUN NUCLEAR

corporation

4

STANDARDIMAGING.

-

VISieNrt


http://www.nacmpa.org/

NACMPA NEWSLETTER

http://www.nacmpa.org/

Fall 2019 Volume 4 No.2 Page 9

NRG Oncology /144

>
o, 5%
Yi Rong, PhD. Ying Xiao, PhD. FAAPM
NACMPA Member NACMPA Member
Abstract: NRG Oncology (nrgoncology.org)

merged three organizations: N for NSABP, R for
RTOG, and G for GOG. It is an organization with
physician participants from multi-disciplinary are-
as. It is held twice a year. Before 2020, the annual
spring meeting (February) is held in Phoenix, and
the annual meeting in summer (July every year) is
held in Philadelphia. After 2020, each meeting
will be held in different major cities. This article
briefly explains the roles of medical physicists in
NRG and how to participate.

4 J&  NRG Oncology? NRG Oncology
(nrgoncology.org) »&H = /MNHEFFIMA, N
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Radiation-Oncology-Committee/Medical-
Physics-Subcommittee X5 5 1)1 IR AT
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WeChat Update

NACMPA is the abbre-
viation of the North
America Chinese Medi-
cal Physicists Associa-
tion. It brings together
professionals in the
field of medical physics
in North America and is

Yi Rong, PhD.
NACMPA Member

committed to the exchange and integration of
clinical, scientific research and education. The
NACMPA public blog was created by Dr. Chengyu
Shi in August 2017. Through the publication of a
large number of high-quality original articles, it
promotes the knowledge exchange among the
people in the association and enhances the influ-
ence of the association in the field of medical
physics worldwide. Since its inception more than
two years ago, the public has accumulated more
than 100 original articles, with 3,467 registered
users, covering the frontier research in various
fields, each with 500 to thousands of readings. In
terms of scientific research, the public will share
the latest published frontier scientific papers and
high-quality oral reports from the industry annual
meeting. On the clinical side, the public will invite
companies to introduce their products in the field
of radiotherapy and introduce the history of busi-
ness development. So that the new physicist who
is new to the industry understands the changes in
the industry's technology; in education, the pub-
lic will also publish some basic knowledge articles
and information about helping the resident physi-
cist to find a job. In addition, we are still planning
to create special series. The series that has been
created is on the machine learning topic. In this
topic, Dr. Chengyu Shi has published 18 articles,

from machine learning overview to in-depth
study, giving readers a wonderful summary of
machine learning. Our future plan includes the
creation of more topics of interest to readers,
strengthening the exchanges between Chinese
and American physicists, and encouraging more
Chinese physicists to participate in the publica-
tion of original articles. | hope that the NACMPA
will become an important platform for the ex-
change of physics between China and the United
States and the display of clinical research results.

NACMPARZ AL N R Z I h 248, &6 T
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R, B, #E MRS . NACMPAA A S A
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o AE At S B P B2 S ) B AT K 52 e g . 1)
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B, PHAEMA 3467 N, N AR 55 5 AT
RV BT 9T, R SCREARA 5008 Tk s . Fla
W, RN ARG 2200 F OB KA I RTHRL 18
3, PR AT AR S B B Sk R s IR T
T, FRART 2B & Al A 8 RO S A 0 7=
ai LA BN R DT 5, AT LB AT B AR R4
HH AT AR AT s E T, AR TH
SRF RN AR SR, DL B SE 2] Py B
(resident) ¥ TAERIAHELR . MbAkh, FATLLE
THRIEE L, Caldr L] LM, %
LHN, AREETLCRRRISHILL, MHLES
SRR BIVR BN 2], 43 i R WL 2% ) 7 T
PR g . AT FRA AT & B RIS, B
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W, SEZEANYEINS S RERCICE. A8
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KSR IR B SR S 6 .
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Less is More: Halcyon’s New Designs, Clinical Impact,
and Penn’s Experience

Disclaimer: This article
reflects my own opin-
ions and not necessari-
ly those of Varian or
University of Pennsyl-
vania. | am not com-
pensated by Varian to
produce this article. |
have served as a clini-
cal investigator on a
Varian-sponsored

Taoran Li, Ph.D.
NACMPA Member

clini-

cal study.

When asked about the designing process of Hal-
cyon, Dr. Mu Young Lee, VP of Varian Medical
System once explained that from the very begin-
ning the overall direction was not to start with a
mature C-arm LINAC, such as Truebeam, and try
to eliminate components to fit on an O-ring gan-
try; but rather, the team started fresh from an O-
ring structure, and figured out what to add in or-
der to make it a simple but highly capable
platform. That core concept brought several key
new designs that sets Halcyon apart from other
linac product that is currently on the market.
These new designs inevitably introduces impacts
on existing clinical workflow. This article de-
scribed these changes, their associated clinical

Cooling  “* ~

System
(Water)

SF6

Figure 1 Halcyon exterior and main internal components on an O-

ring gantry. Image courtesy of Varian Medical Systems.

impact and challenges, as well as UPenn’s experi-
ence on clinical implementation of Halcyon
platform.

What’s New in Halcyon?

O-ring gantry with linear motor. The use of linear
motor along the circular track of the O-ring gantry
greatly reduced rotational noise, making it very
quiet when in operation. This feature is greatly
welcomed by our patients. The system also used
electromagnetic braking, compared to traditional
mechanical braking. The end result is that the
gantry now rotates at 4rpm at maximal speed,
and 2rpm when performing VMAT treatment. The
speed increase greatly helped improving treat-
ment efficiency.

Straight-through inline linac design. The Halcy-
on’s linac is mounted on the rotating O-ring gan-
try and is always pointing at the isocenter. The
inline design and compact linac eliminated bend-
ing magnet, and reduced the weight of linac com-
ponents. RF power is generated by a magnetron,
with 6MV flattening-filter-free (FFF) as the only
available energy, and dose rate limited at 800
MU/min.

Jawless design with dual-layer stacked and stag-
gered MLC. One of the biggest changes on Halcy-
on is the use of a new dual-layer MLC system. The
MLC completely replaces jaws, and allows for full
interdigitation and overtravel within the 28cm x
28cm field size. MLC speed has been increased to
5 cm/sec, with reduced transmission at 0.47% per
layer. The MLC leaves is 77 mm tall, 10 mm taller
than Millennium 120 and HD 120 MLCs. Because
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of the reduced leaf-end rounding, the DLG for Hal-
cyon is measured to be around 0.1 mm. Detailed
characterization of this MLC were reported by Lim
et al, and Kim et al2.

Mandatory IGRT and improved kV/MV imaging.
Halcyon platform requires the use of image guid-
ance for every fraction. Halcyon 1.0 provided MV-
MV pair and MV-CBCT capabilities, with the image
quality sufficient for bony alignment; Halcyon 2.0
has improved kV CBCT capability with greatly im-
proved image quality. The field of view is also im-
proved to 49.5 cm in diameter axially, 24.5 cm in
the superior-inferior direction. This allows more
anatomy to be visualized. Faster gantry rotation en-
ables a complete CBCT acquisition in 16.6 second,
making it possible to acquire a complete CBCT un-
der a single breath-hold. The use of iCBCT also en-
hances contrast to noise ratio. One downside is that
the use of a permanently offset kV imager removed
kV planar imaging capability. Cai et al provided de-
tailed characterization of the kV CBCT system on
Halcyon®.

Pre-configured beam model. The beam model used
for all Halcyon units are pre-configured, identical,
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and cannot be changed by the user. The agreement
of actual measured data and data calculated by
beam model has been systematically validated by
Netherton et al, Lim et al, and Kim et al***. A
shared pre-configured beam data substantially re-
duced inter-user variability of beam modeling, and
drastically reduced commissioning time. It also
means that any two Halcyon machines in the world
are considered dosimetrically equivalent, or “beam-
matched”, which simplifies patient transfer be-
tween treatment units.

Streamlined workflow. Many workflows on the
halcyon platform has been simplified and stream-
lined. For example, hand pendant has been re-
placed by a set of induction activated buttons that
changes to blue color to indicate next step. The
bore geometry is also superimposed on axial CT im-
ages in Eclipse for better assessment of collision
risk.

What Are the Clinical Impact and Challenges?

Plan Quality. Several groups including Penn have
published systematic planning studies that have
demonstrated that even with 1-cm wide MLC

1 cm wide leaf mmmUpper layer

—=
0.5 cm stagger Lower layer

77mm
Thick
Per Layer

/.

Halcyon V1 MLC  Halcyon V2 MLC

Figure 2 (Left) Key difference between Halcyon MLC (brown) compared to MLC systems used on Varian's C-arm Linac. (Right) sche-
matic showing the dual layer stacked and staggered MLC design. Image from Front. Oncol., 22 January 2019 |
https://doi.org/10.3389/fonc.2019.00007. Used under CC-BY license.
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RN

Traditional kV Planar Image & Halcyon 1.0 MV CBCT

Figure 3. Example of Halcyon kV CBCT, MV CBCT, and tradi-
tional kV planar image for breast treatment image guidance.
Image from Cureus 10(10): €3510. doi:10.7759/cureus.3510.

Used under CC-BY license.

leaves, the staggered design, lower transmission,
faster speed, and full over travel capabilities com-
pensated for the MLC width, and resulted compa-
rable and sometimes improved plan quality com-
pared to Truebeam. Figure 4 shows for head and
neck IMRT treatment, Halcyon plans reduced mean
OAR doses compared to Truebeam plans. This is
mainly due to the reduction of leaf transmission
from ~1.5% to ~0.1% for OAR voxels blocked by
both layers>.

In another study where we pushed the system to
the limit and looked at the dosimetric perfor-
mance of Halcyon on very small targets using pa-
tients with multiple brain metastasis, the new MLC
system held up very well in both conformity and
dose gradient when compared to HD MLC (in co-
planar setting) for targets for targets larger than 1-
1.5 cm in diameter®. This result enhanced our con-
fidence in treating relatively small tumors on Hal-
cyon platform. Subsequent spine SBRT feasibility
study confirmed that Halcyon is capable of gener-
ating treatment plans that meets clinical guide-
lines with acceptable patient-specific QA results’.

New planning workflow for simple 2D/3D treat-
ment. Because Halcyon uses a single 6X FFF ener-
gy, 2D/3D treatment with only opposed beams
would see increased dose inhomogeneity (hot/cold
spots) for patients with large separations. One pos-
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Figure 4 Paired difference in normal tissue mean dose in
HN irradiation between Halcyon and Truebeam plans for
IMRT and VMAT. Vertical axis is the paired difference in
Gy. Image from Cureus. 2018;10(11):e3648.
doi:10.7759/cureus.3648. Used under CC-BY license.

sible clinical guideline is that any patient with wa-
ter equivalent separation greater than 25 cm would
require using additional beam angles other than
direct opposed. In addition, due to the non-flat
beam profile of the FFF beam, traditional field-in-
field planning is no longer straightforward on Hal-
cyon. To assist user, Varian provided a tool that us-
es the upper layer of MLC to produce flattened
beam profile, and the lower layer of MLC to shape
the beam. This feature, referred to as dynamic
beam flattening (DBF), allows user to use their fa-
miliar field-in-field technique without additional
training. Detailed description of FiF planning with
DBF is described by Morris et al®. Our team select-
ed another alternative that uses electronic com-
pensation (ECOMP) method for simple 2D/3D
plans. Electronic compensation relies on fluence
modulation to compensate for both non-flat beam
profile and tissue inhomogeneities within the irra-
diated volume, in order to delivery uniform dose at
a given depth.

Extended target and dual-isocenter treatment.
Because Halcyon has a relatively small field size at
28 cm x 28 cm, longer target exceeding this di-
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mension will require the use of two isocenters.
This occurs most often during GYN treatment
that involves para-aortic nodal irradiation, and
breast/chest wall irradiation with compressive
nodal coverage®. Halcyon 2.0 allows for the two
isocenters in the same plan to differ in superior-
inferior direction by up to 8 cm. Distance be-
yond 8 cm will require the user to separate the
two isocenters to two plans, and perform inde-
pendent image guidance procedures per plan.
The dose contribution to the overlap region be-
tween the two isocenter is automatically feath-
ered by the photon optimizer, as shown in Fig-
ure 5.

Penn’s Experience with Halcyon

University of Pennsylvania began working with
Varian on developing Halcyon since its prototype
phase. After the clinical release and FDA approval,
Penn was the 1* in the world to treat patients on
Halcyon in September 2017. Subsequently a 2"
Halcyon unit was installed at Penn, making the
current photon clinical lineup two Halcyon 2.0
and three Truebeam accelerators.

Our team, under the leadership of Dr. James
Metz, MD and Dr. Lei Dong, Ph.D., has worked

=Upper Tx Iso

=Lower Tx Iso

Figure 5 (Left) illustration of the use of dual isocenter for breast

= +CBCT Imaging Iso

very diligently in the past two years implementing
and integrating Halcyon to our clinical workforce.
The overall response from the physician team and
clinical operational team have been very positive.
Below highlights several keys aspects of our expe-
rience:

Fast deployment, reduced QA time, and high reli-
ability. For both of our Halcyon units, the com-
missioning tasks were completed within two
weeks. The daily QA process is also greatly simpli-
fied: we have completely replaced daily QA on
Halcyon with automatic Machine Performance
Check (MPC) that therapists performs each morn-
ing, based on our own experience and findings by
Li et al'’. The single energy linac also greatly re-
duced physics QA time. Since installation the up-
time has been above 99%. And because all Halcy-
on units essentially share the same beam data,
moving patients form one machine to another
does not require any replanning or override.

Substantially improved efficiency with high
scalability. Compared to Truebeam platform, we
have seen on average 3-5 min reduction in ap-
pointment time across nearly all disease sites.
During one of the extended downtime of our pro-
ton clinic, the two Halcyon units enabled over 60
proton patients to continue their high quality
treatment on Halcyon while only extending our
clinic operational time by 1 hr.

Wide utilization with high versatility. Out of our
5 LINACs, the two Halcyon units share 50% of pa-
tient volume in our main campus photon clinic
from nearly all diseases sites, with breast and
head-and-neck sharing the largest volume. Major-
ity of breast patients are treated on Halcyon
platform using automated ECOMP technique that
allows for highly uniform dose to be delivered.
Daily low dose (<1mGy CTDIvol) CBCT greatly en-

treatment on Halcyon. Image adapted from Kim et al . Cureus 11

(5): e4744. doi-10.7759/cureus. 4744. Used under CC-BY license. 21'ced Physicians” confidence in the accurate day

-to-day execution of the treatment plan. Barsky et
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al summarized our initial experience in treatment
breast cancer on Halcyon'’; and O’Grady et al re-
ported increased superficial dose during breast
treatment on Halcyon that could potentially re-
duce or eliminate the use of bolus for some pa-
tient™. The simplified workflow and fast CBCT are
also highly welcomed by our therapist team. In
terms of versatility, our analysis based on patient
population, disease sites distribution, and patient
characteristics suggests that Halcyon is capable of
treating 90%-95% of all indications in a standalone
clinic.

Since the first patient treatment in 2017, Penn has
made substantial effort in sharing our Halcyon ex-
perience with clinics around the world through not
only publications and meeting proceedings, but
also multiple CE-accredited webinars. We look for-
ward to future opportunities to help our col-
leagues around the world better understand and
utilize this new treatment platform to enhance
efficiency while maintaining high quality image
guided treatment at their home institutions.
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contribution, especially Chris Kennedy, Ph.D. and
Ryan Scheuermann, MMP for their leading role in
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Modulated Brachytherapy

Abstract: Intensity modula-
tion is very common in ex-
ternal beam radiotherapy.
However, in brachytherapy,
the development of intensi-
ty modulation is far behind
external beam radiotherapy.
In this summary, we intro-
duced the intensity modulat-
ed brachytherapy (IMBT)
technique development
based on a paper published
in red journal. With modula-
tion of radiation source and
applicator, IMBT is possible and feasible in the
near future.

Chengyu Shi, PhD.
NACMPA Board Mem-
ber-at-large
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Abstract: The first domes-
tic proton therapy system
is progressing steadily un-
der the close cooperation
between Shanghai Ruijin
Hospital and the Institute
of Applied Physics of the
Chinese Academy of Sci-
ences. The development
and manufacture of four
subsystems including synchrotron, beam transport
line, treatment room and treatment control soft-
ware have been mainly finished. At the same time,
we also carried out the study on real-time range

detection based on instantaneous y rays, and
other studies such as three dimensional gel chem-
ical dosimeter, flash beam system and integrated
helium therapy system. It is expected to build a
proton therapy center with advanced technology

and functionally complete by 2020,
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A Peek Into China’s Medical Physics Through the Eyes of An
Overseas Returnee-The Hong Kong Polytechnic University

A little more than two years
ago, me and my family arrived
Hong Kong airport in a bright
late afternoon after a long,
tiring, nearly 24 hours of flight
(including transfer). Together
with us were 15 disorientated
luggage  suitcases, packed
tightly with what we believed
to be the most essential things
collected across 17 years of
living in the USA. In front of a
familiar yet unfamiliar place,
frankly speaking, | did not
know what to expect at the
time. If it were not a reckless
decision, it is a risky one at
least, | was thinking. Now, after two years of ups and
downs, | am here to share with you some firsthand experi-
ence as an overseas returnee.

Jing Cai, PhD, FAAPM
Member of NACMPA

One big difference in Hong Kong as compared to the USA is
that | work full time in an academic environment, not in a
hospital. Without clinical responsibilities, my work focuses
on teaching and research, roughly in a 3:7 ratio. It is ironic
that at the time | was organizing a point-counterpoint (PCP)
debate on pure academic medical physicist (doi: 10.1002/
mp.12921), and | happened to have the opportunity to test
the hypothesis myself. However, my experience could not
reach a conclusive statement, except providing some real-
life understanding of the pros and cons on this matter. To
be short, the pros include increased and more flexible
working hours for research and scholarly activities, and the
cons include the loss of opportunities of direct and fre-
guent interactions with doctors and patients who are im-
portant resources of research ideas. | am not saying that
the cons cannot be overcome through discussions in
meetings and conferences, it is a matter of losing the con-
venience and spontaneousness in getting ideas and feed-
backs, i.e., the sense.

During the time | had more opportunities to take a closer
look at the medical physics field of China. There is no doubt
that medical physics, as many other medical related disci-
plines, has experienced and is still experiencing a boom
development in recent years. Field leaders are open-
minded and enthusiastic about these developments, and
are taking strategic actions to drive medical physics to a

bigger stage. A number of young promising medical physi-
cists have shown great potentials in research and leader-
ship, revealing a healthy and prosperous scene of China’s
medical physics future that we all like see.

Nevertheless, significant challenges and limitations exist
and ought to be resolved urgently. There is a severe short-
age of medical physicist workforce in China, especially well-
trained medical physicists and in non-first-tier hospitals.
This is a systematic problem concerning not only education,
but also professional recognition, compensation, and even
public awareness. | have seen efforts from various groups
been made in conquering these problems, but no paradigm
-shifting changes have been observed so far. It will require
all of us, including China and overseas medical physicists, to
work together and best utilize each one’s resources on
these important issues. There are things that could be
worked on first, such as systematic retraining of current
medical physics workforce to reduce disparity and hetero-
geneity in clinical service, and focused training on research
to enhance the ability of designing, conducting, and pre-
senting research activities. A good example for the former
is the AAPM Endorsed Medical Physics Winter School orga-
nized by Cancer Hospital at the Chinese Academy of Medi-
cal Sciences (CAMS) - Shenzhen in January 2019. For the
later, a Joint Chinese Society of Medical Physics (CSMP)-
AAPM Medical Physics Scientific Writing Workshop was
held in Shanghai in March 2019.

My own development during this time has been focused on
two things: building a research team and developing a
medical physics graduate program. | am happy to say that
both developments are going very well. With the support
of a number of grants, a young yet experienced team has
been formed. | have also been leading the effort creating
the first Master Program in Medical Physics in Hong Kong
which is currently at the final stage of approving. In addi-
tion, | am building various platforms to facilitate medical
physics education and research in the region through schol-
arly exchange and training. In this process, | have received
tremendous helps and supports from a large number of
friends and colleagues in the field, and I'd take this oppor-
tunity to sincerely thank them all.

To conclude, | believe that life is about experiencing. De-
spite of a challenging time in Hong Kong (and worldwide), |
remain optimistic and cherish these opportunities been
given to me so that | learn from and share with friends
around the world.
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Biology-guided Radiotherapy: Leveraging PET/CT for Real-
time Treatment Guidance

Background

The concept of biology-
guided radiotherapy
(BgRT) originated from a
discussion in 2007 about
the possibility of using
cancer’s own biology to
treat multiple tumors at
the same time. Positron
emission  tomography
(PET), one of the gold standards for cancer diag-
nosis, became the ideal choice of imaging modali-
ty to realize this concept. Subsequently in 2009,
RefleXion Medical was formally founded with a
mission to create a machine combining bio-
targeting with external beam radiotherapy to en-
able the first-ever systemic application of exter-
nal beam radiotherapy for patients with any
stage of cancer. In 2012 and 2013, the first two
journal papers on BgRT (termed emission guided
radiation therapy at the time) were published in
Medical Physics."” These two papers described
the conceptual BgRT machine design and original
algorithms that enabled BgRT for real-time tumor
tracking and planning modulation, and estab-
lished the foundation for RefleXion’s technical
development program.

Qiyong Fan, PhD,
Member of NACMPA

Since 2014, RefleXion has successfully raised sub-
stantial capital and expanded the team substan-
tially to develop BgRT for the clinic. During this
period, significant efforts have been devoted to
every aspect of creating the new RefleXion treat-
ment platform, such as building and testing multi-
ple machines, treatment planning system devel-
opment and algorithm upgrades, clinical treat-
ment workflow design, and regulatory compli-
ance and approval. This article serves to give an
introduction to the BgRT concept and machine
design, the overall clinical workflow, and unique

aspects of BgRT planning and delivery.

BgRT Concept

BgRT utilizes the emissions generated by an in-
jected PET radiotracer to guide the radiotherapy
beam during treatment. Like cone-beam CT-
guided linacs, and more recently MRI-guided lin-
acs, the BgRT treatment platform combines ex-
ternal beam radiotherapy, an imaging modality
(fan-beam kVCT) and PET into a single machine. It
is worth noting that the PET emissions or partial
PET images are utilized rather than the full image
used for diagnostic PET imaging.

The key advantage of using partial PET images for
treatment guidance lies in their origin: the PET
signal is generated directly from the tumor with-
out the use of fiducials or other anatomical surro-
gates. This unique capability allows BgRT to dis-
tinguish itself from the current anatomical image-
and-treat approach as in the CBCT-guided and
MRI-guided paradigms. Instead, the PET tracer is
utilized essentially as a “biological fiducial” to de-
tect the tumor in real-time and track its location
and motion throughout treatment.

This is critical in presence of significant tumor
motion, treatment of multiple metastases, or
both. In the first scenario, the emission signals
reveal the tumor location in real-time and direct-
ly, allowing BgRT to achieve inherent tumor
tracking without the need for implanted fiducials
or indirect surrogate signals. In the second sce-
nario, a seamless integration of BgRT with helical
delivery allows multiple tumors to be treated in
a single continuous session without the necessity
of repeated patient setup procedures and repos-
iting for each target. When the motion problem
is coupled with the issue of treating multiple tar-
gets, BgRT becomes potentially even more ad-
vantageous as the combination of both challeng-
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solid-state SiPM arrays that collect the live stream
of emissions from the radiotracer accumulated in
the tumor; (5) Ring gantry rotating continuously at
60 rotations per minute (60 times faster than
modern linacs) to enable radiation delivery con-
currently with PET emission detection. This fast
rotation is essential to fully enable BgRT; (6) Flat-
panel MV detector to assess beam and collimator
operation with ultra-fast operation at 100 Hz in
sync with the linac and MLC.

While the BgRT platform is designed to utilize the
emission guidance as described above, it is worth
emphasizing that by turning off the BgRT compo-
nents, the RefleXion X1 machine converts to a
conventional linac for both IMRT and SBRT. How-
ever, its 16-slice fan-beam kVCT improves image
quality thereby benefitting patient setup and tar-
get localization.

Clinical Workflow

Simulation: The simulation step for BgRT is very
similar to that in the conventional radiation thera-
py workflow. It involves a simulation CT scan and
contouring of the targets and organs at risk. A
PET/CT scan from the radiology department can
also be used to assist the contouring process.

Figure 1. Cut-away of the RefleXion X1 machine.

es can be handled with the same efficiency.

Machine Design
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in orange.


http://www.nacmpa.org/

Page 23 NACMPA NEWSLETTER

http://www.nacmpa.org/

Fall 2019 Volume 4 No.2

BIOLOGY-TRACKING
,ZONE

Figure 3. The treatment planning volumes for BRT as
compared to SBRT. Note the much smaller PTV used with
BgRT.

Plan Setup: During this step, relevant patient
scans are imported into the RefleXion treatment
planning system. The initial physician prescription
is then created. If the patient is a candidate for
BgRT treatment, the order for a BgRT imaging-
only session will be approved by the attending
physician. Otherwise, the patient can be planned
and treated in a similar fashion as in conventional
radiotherapy.

BgRT Imaging-only: The next step in the BgRT
clinical workflow is the imaging-only session on
the RefleXion X1 machine to acquire both a plan-
ning PET image for BgRT treatment planning and a
kV CT scan for target localization. With BgRT, the
patient receives an injection of the commonly
available radiotracer fluorodeoxyglucose (FDG). As
FDG distributes throughout the body, the tracer
accumulates in the tumors just as it does for a di-
agnostic PET scan. In the future, BgRT aims to take
advantage of a wide array of disease specific trac-
ers as they become available and validated.

The imaging-only session is much like a treatment
fraction, but without actual radiotherapy delivery.
When the patient arrives at the clinic, they receive
an injection of FDG and undergo the standard up-
take period (30-60 min). Following the uptake pe-
riod, the patient is setup on the RefleXion X1 ma-
chine for a pre-treatment kVCT localization scan
that confirms the target location. Once complet-
ed, the machine acquires the planning PET image.

Since the patient has been setup according to the
simulation CT used for planning, the planning PET
image automatically registers to the simulation CT
and serves as a key input for BgRT treatment plan-
ning.

Optimization: The workflow for the rest of the
treatment planning process is similar to that for
conventional radiotherapy. After the BgRT treat-
ment plan has been satisfactorily optimized, eval-
uated and approved, it is ready to guide treat-
ment delivery. The planning volumes specific to
BgRT along with other unique aspects of the BgRT
treatment planning process are described in Sec-
tion V.

BgRT Delivery: As with the imaging-only session,
the patient receives an FDG injection and, after
the standard uptake period, is moved to the Re-
fleXion machine. The patient is then setup in the
treatment position and a pre-treatment CT scan
confirms the target location. After CT localization,
a short PET pre-scan image is acquired and evalu-
ated to verify that the BgRT plan can be safely de-
livered as prescribed. Once this is confirmed, the
machine proceeds with treatment.

Unique Aspects of BgRT Planning and Delivery

A. BgRT PTV and Biology-tracking zone (BTZ)
While many aspects of BgRT treatment planning
are similar to conventional radiotherapy, there
are unique differences. One such unique differ-
ence is the definition of target volume, as depict-
ed in Figure 3.

In conventional lung SBRT using the ITV-based ap-
proach, the motion of the tumor is accounted for
via the concept of the Internal Target Volume (ITV)
that encompasses the trajectory of the CTV move-
ment. The PTV is then generated from the ITV with
an expansion of typically 5 mm to account for the
setup uncertainty. The undesired consequence of
such target definition is that a large amount of nor-
mal lung tissue is irradiated along with the tumor.
This situation is exacerbated as the tumor motion
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amplitude increases.

BgRT, in contrast, excludes not only the motion
path but also the setup uncertainty from the defini-
tion of the PTV. Instead, a unique Biological Guid-
ance Margin (BgM) that accounts for tracking un-
certainties and registration uncertainties between
the simulation CT and the planning PET constitutes
the PTV expansion from CTV. Prescription dose is
then delivered to this much smaller BgRT PTV only,
hence significantly reducing the irradiation of
healthy lung tissue in the motion path. In addition,
to address the uncertainties of motion and setup
error by leveraging the tracking capability of PET
emissions, a biology-tracking zone (BTZ) is defined
by the physician at the time of treatment planning.
The BTZ is an area unique to BgRT and it encom-
passes all the PTV movement, defining the only re-
gion where PET signals will be evaluated for radia-
tion delivery to the target of interest.

B. Limited time sample (LTS) PET images

With BgRT, emissions generated by PET tracer ac-
cumulation in the cancer cells are detected by two
90-degree PET arcs on the X1 machine. These emis-
sions continuously broadcast the location of the
tumor — even while the tumor may be in motion.
Such continuous live feedback from the tumor it-
self is a key differentiator between image-guided
and biology-guided radiotherapy.

The PET image that guides BgRT delivery is very
different than a diagnostic PET image. Instead of
waiting for the generation of a full diagnostic im-
age, the PET arcs on the RefleXion X1 machine con-
tinuously acquire limited time sample (LTS) or par-
tial PET images throughout treatment delivery,
which reveal the tumor’s biological signature.

Using algorithms capable of processing large and
complex amounts of data within milliseconds,
these LTS PET images are rapidly processed into
machine instructions that control the radiation
treatment beam to deliver the dose specified by
the treatment plan and effectively track the target
during treatment.

C. BgRT Treatment Plan

Another unique aspect of BgRT is the output from
the treatment planning system. As mentioned pre-
viously, the planning PET image acquired on the
RefleXion X1 machine is a required input to the
treatment planning system. The BgRT planning pro-
cess consists of first defining the desired dose dis-
tribution, and subsequently, calculating a mapping
from the planning PET image to this desired dose
distribution, which uses the same types of planning
goals and optimization constraints as conventional
radiotherapy. The mapping between the desired
dose distribution and the planning PET image can
be described as a set of firing filters. This is funda-
mentally different from conventional radiotherapy
where the treatment plan output consists of a set
of machine instructions. During BgRT delivery, the
firing filters are used in conjunction with the rapid-
ly acquired LTS PET images to control the treat-
ment beam.

Conclusion

BgRT is designed to overcome the current logistical,
toxicity and motion management challenges that
today limit the use of radiotherapy for metastatic
patients.

Through the use of PET emissions for tracking and
treating cancer in real time, reducing the treatment
volume to allow more dose to treat other tumors,
BgRT aims to one day treat multiple tumors in par-
allel during a single session.
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How to Apply for Medical Physics Resident: Candidate’s View

The annual medical physics
residency match has opened
to receive applications. As a
first-year physics resident, |
am very pleased to share my
experience to the upcoming
candidates and | hope this can
help them match to an ideal
program.

My name is Jiahua Zhu, a phys-
ics resident at the Rutgers
Cancer Institute of New Jersey.
| got my PhD degree in Medical Physics from the
University of Adelaide in Australia. Prior to study in
Australia, | completed bachelor and master degrees
in Physics from Wuhan University.

Registration

To match to a suitable residency program, it is
strongly recommended to read MedPhys Match
overview (https://natmatch.com/medphys/
overview.html) to understand the whole process
and match algorithm they use. Schedule of Dates
lists the exact deadlines step-by-step and that is
very critical to the match (https://natmatch.com/
medphys/applicants/index.html). Candidates need
to register and pay the fee to attend the match.
After completing the registration, this website will
give candidate a unique ID number. Subsequently,
candidates will move to AAPM MP-RAP website
(https://www.aapm.org/MPRAP/) to register again
and input ID number obtained from MedPhys
Match website to link identities between two web-
sites. MedPhys Match and AAPM MP-RAP will re-
lease CAMPEP accredited centers that have open
positions in 2020, however some of the centers
may receive applications through different chan-
nels rather than attending match. Candidates are
suggested to review centers’ home pages and fol-
low their schemes.

Before the application

From candidate’s point of view, a few things need
to be considered before submitting the application
package.

Jiahua Zhu, PhD
Member of NACMPA

e Degree requirement

All the programs require candidates to have master
or PhD degree. Some programs will give preference
to the candidates who graduated from CAMPEP
accredited programs, but others do not. Some pro-
grams explicitly specify that they only consider can-
didates from CAMPEP accredited programs or
CAMPEP accredited certificate programs. There are
also some centers which accept applications from
candidates with PhD degree in physics or engineer-
ing, but the final decision belongs to the program.

e VISA

VISA may be an issue for international candidates
holding H1 or F1 VISA. Some programs declared
that they cannot sponsor candidates’ VISA, such as
H1B. Optional Practical Training (OPT) would be the
choice for the majority of F1 students, and it is
strongly recommended for candidates who need
VISA sponsorship such as H1B to contact the pro-
gram on the detailed VISA sponsorship before sub-
mission.

e Training period

The length of clinical training for most programs is
two years. However some programs offer an addi-
tional year or two for research and the research
year(s) could happen before, in-between or after
the clinical training. Candidates can look up the res-
idency program website for the exact arrangement.
e Programsin Canada

Quite a few Canadian programs also participate
MedPhys Match and the academic requirements
are similar as American programs, while those cen-
ters, additionally, require candidates to be Canada
citizen, permanent resident, or eligible to work in
Canada. Candidates must know clearly their re-
guirement in order not to waste money and time.
Application and Interview

e Documents for application

AAPM website has a clear document list for the
match and it is readily available to the applicants,
so there is no need to repeat the list here. Howev-
er, the personal statement, as one of the most im-
portant pre-communication files to the programs,
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must be prepared with cautiousness. This docu-
ment is supposed to describe the candidate’s mo-
tivation and the future career plan. Also, it is a
good place to show how you prepared to become
a physicist. In addition, three recommendation
letters are required to submit to AAPM MP-RAP.
The specific requirements are shown at AAPM
website. Candidates are encouraged to check the
status periodically until the recommendation
letters are received by AAPM before the deadline.
oThe deadline of application

The deadline for application can vary from pro-
gram to program. Most of the programs need can-
didates to submit the application in December,
but some can be earlier. Please remember the
deadline of your prospective programs and do not
miss it.

sWeather

The onsite interview commonly happens in Janu-
ary or February when the adverse weather may
influence the candidates’ travel, especially in
northeast and mid-west regions of America. It is
not rare to see the flight cancelled without a noti-
fication in advance. A recommendation is to re-
serve enough time for travel and does not sched-
ule the travel too tight. If the flight is cancelled
because of weather or other reasons, the candi-
dates should communicate the situation with the
programs and try to reschedule the interview.
Most of the programs would be able to accommo-
date the request, and communication is the key.
eInterview

The program will invite the candidates for onsite
interview since January. Some centers arrange the
phone/online interview first, and then send inven-
tions for the onsite interview. It is encouraged to
prepare a presentation just in case, because some
centers hope to know more about the candidate’s
background, research interest or expectations.
Candidates should not miss any onsite interview
opportunities even though it means some financial
burden, but it is an excellent way to know the pro-
gram better. If there are time-conflicting inter-
views, try to communicate with the program to
reschedule if possible.

Onsite interview is a good opportunity to face to

face communicate with programs. The candidate’s
performance directly influences the program’s de-
cision. The standard interview procedure includes
the program introduction, face to face interview
with different groups, such as physicists, physi-
cians and therapists. The last section is sometimes
the department tour. Some centers also arrange
the academic presentations. The senior residents
may help introducing the department during the
interview. It is a great opportunity to talk with
them because they can answer some questions
related to not only the clinical training, but also
out of work. My suggestions to the candidates are
to be yourself and be professional during the in-
terview and talk with everyone explicitly and hon-
estly.

After the interview

Since March 3, 2020, the candidate enables to
submit the Rank Order List for the MedPhys Match
using the NMS Match System. This list ranks pro-
grams the candidate hopes to apply and programs
will also submit an order list for the desired candi-
dates. In light of lists, MedPhys match result will
be released to candidates and program directors
on March 27, 2020. It is better to answer quickly
to the program if the candidate is matched. The
program needs to confirm the candidate’s enroll-
ment, otherwise they may have to find a replace-
ment for the candidate if the candidate decides to
quit the match.

However, the match is not the only opportunity to
apply for residency. There are a few programs that
open their positions after the match, normally in
April. Also if a program does not enroll its candi-
date for some reason, it may invite other candi-
dates to fill the vacancy.

Residency Match is always competitive and no-
body can guarantee to be matched before the re-
sult is released. The application process needs the
candidates to prepare seriously and comprehen-
sively, even though they have different back-
ground and expectations. | hope that this writing
is helpful for future candidates and best luck to all
applicants who is going through the process in the
coming cycle.
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How to Apply for Medical Physics Resident:
a Program Director’s View

| was the director of the medical
physics residency program for
five years at University of Louis-
ville. | share some of my views
how to successfully apply and
match to a program. An applicant
needs to investigate the targeted
programs and decide whether it
is a good fit to your own
strength. The residency fair at
AAPM annual meeting is a great
venue to learn about many pro-
grams. During the on-site inter-
view, be yourself and be pre-
pared for common interview
questions like your strengths and weaknesses. Try to come
up with a few questions for the interviewer. Some pro-
gram offers social events, be proactive to chat with others.
Many interviewers weigh highly of a candidate’s social
skills. After successfully matched to a program, get in-
volved in committees at AAPM, ASTRO or other profes-
sional societies during your residency training
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Book Introduction: Big Data in Radiation Oncology
Edited by Jun Deng, PhD, Yale University and Lei Xing, PhD, Stanford University

Big data science has attracted
much attention in the last
decade and is being increas-
ingly adopted in medicine for
various applications. In mod-
ern radiation oncology, big
data generally consists of the
clinical data (e.g., diagnosis
and prognosis) stored in the
electronic medical record
(EMR) system, the radiothera-
py data (e.g., treatment plans
and delivered doses) generated in the treatment
planning system (TPS) and recorded in the radia-
tion oncology information system (ROIS), the im-
age data (e.g., CT, PET and MRI) saved in the pic-
ture archiving and communication system (PACS),
as well as the genomics, proteomics and metabo-
lomics information derived from blood and tissue
specimens. Yet, the great potential of big data in
radiation oncology has not been fully exploited
for the benefits of cancer patients. Hence, a book
that provides big data basics and techniques, as
well as practical guidance on big data applications
in radiation oncology would be highly desirable.

Jun Deng, PhD Mem-
ber of NACMPA

The book Big Data in Radiation Oncology, pub-
lished by CRC Press, Taylor & Francis in March
2019, is edited by Jun Deng and Lei Xing. Dr. Deng
is a Professor and Associate Director for Physics
Research and Education at the Department of
Therapeutic Radiology of Yale University School
of Medicine. Dr. Xing is the Jacob Haimson Pro-
fessor of Medical Physics and Director of Medical
Physics Division of Radiation Oncology Depart-
ment at Stanford University. With funding from
NIH, DOD, NSF and ACS, both of them are actively
pursuing research on artificial intelligence and its
applications in radiation oncology, medical phys-
ics, medical imaging and bioinformatics, for the
benefits of millions of cancer patients and be-
yond.

The book is organized into four main sections: Basics,
Techniques, Applications and Outlooks. First, some of
the most basic principles and concepts of big data are
introduced in the Basics section. Then some of the
most important techniques used to process and ana-
lyze the big data in radiation oncology are discussed
in details in the section of Techniques. In the third
section, applications of big data in knowledge-based
treatment planning, patient safety and quality of
care, comparative effectiveness research, cancer reg-
istry, clinical decision support, radiogenomics, radi-
omics, and radiotherapy outcome modeling are dis-
cussed in details. Finally, a futuristic look at the role
of big data for early cancer detection and prevention
is envisioned. The target readership of this book in-
cludes radiation oncologists, medical physicists, med-
ical dosimetrists, data scientists, biostatisticians,
health practitioners, and government, insurance and
industrial stakeholders.

IMAGING IN MEDICAL DIAGNOSIS AND THERAPY

Andrew Karellas and Bruce R. Thomadsen, Series Editors

Big Data in
Radiation Oncology

Edited by
Jun Deng
Lei Xing

@ CRC Press
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Book Introduction: Radiomics and Radiogenomics: Technical
Basis and Clinical Applications

Edited by Ruijiang Li, Lei Xing, Sandy Napel, and Daniel L. Rubin, renowned ex-
perts in radiation oncology and medical imaging research at Stanford University.

The fields of radiomics and
radiogenomics experienced
significant technical devel-
opment in recent years, and
have shown great promises
in a growing number of clin-
ical and translational stud-
ies. Radiomics could lead to
the discovery of promising
imaging biomarkers with
diagnostic, prognostic, or
predictive value, especially in oncology, while
radiogenomics allows the identification of mo-
lecular biology behind these imaging pheno-
types. However, there was no single text availa-
ble to address these developments and serve as
a reference for all the issues related to radiomics
and radiogenomics.

Ruijiang Li, PhD
Member of NACMPA

This book provides the first systematic overview
and in-depth description of the overlapping
fields of radiomics and radiogenomics, showcas-
ing how they are being used to evaluate disease
characteristics and correlate with treatment re-
sponse and patient prognosis. The book’s au-
thors include pioneers and leading experts in the
field. They explain in detail the fundamental
principles, technical basis, and clinical applica-
tions of two emerging and rapidly expanding
fields: radiomics and radiogenomics. The first
part of the book provides a general overview of
the principles and rationale. The second part
focuses on the technical basis of these two ap-
proaches, and resources available to support
this research. The third part is devoted to the
applications of radiomics and radiogenomics in
clinical oncology, organized by anatomical dis-

ease sites. The final part discusses emerging re-
search directions and provides future outlooks in-
cluding a roadmap to clinical translation.

This book is intended for audiences including imag-
ing scientists, medical physicists, as well as medical
professionals and specialists such as diagnostic ra-
diologists, radiation oncologists, and medical on-
cologists. As commented by Hedvig Hricak, Chair of
the Department of Radiology at Memorial Sloan
Kettering Cancer Center: ‘This book will serve as an
invaluable reference source for anyone wishing to
help make radiomics and radiogenomics viable
tools for clinical practice. Its publication could not
be more timely, and we applaud the editors and
contributors for their vision and hard work in cre-
ating such a wonderful, useful resource.” The book
was published in June 2019 by CRC Press and is
available for purchase on the publisher’s website.

IMAGING IN MEDICAL DIAGNOSIS AND THERAPY
Bruce R. Thomadsen and David W. Jordan, Series Editors

Radiomics and
Radiogenomics

Technical Basis and Clinical Applications

Edited by
Ruijiang Li ® Lei Xing
Sandy Napel ® Daniel L. Rubin

@ CRC Press
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