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What is SBRT?

*A single fraction treatment?

A treatment with “n” fractions (n is your choice)?
*Whenever you are treating a “small” target?
*Any treatment that uses image guidance?

*Any treatment that uses a stereotactic frame?

*Any treatment on a machine claiming
“stereotactic” capability?
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Conventional RT vs. SBRT (I) Conventional RT vs. SBRT (II)

Characteristic Conventional RT SBRT
ngo_ 33?’ 6 _13(; &y Characteristic Conventional RT SBRT
Redundancy in

Target definition CTV/PTV GTV/CTV/ITVI geometric verification

gross diseas_e + F_’TV Maintenance of high Moderately enforced | Strictly enforced
clinical extension: well-defined tumors: spatial targeting (moderate patient | (sufficient
tumor may not have a GTV=CTV accuracy for the entire | Position control and  |immobilization and
sharp boundary. treatment monitoring) high frequency

Millimeters position monitoring
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Conventional RT vs. SBRT (lII) So...What is SBRT?
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An Introduction to the Recommendations for Physicists and Physicians from the

AAPM Task Group No. 101..... Benedict, et alMedical Physics 37(8): 4078-4101, At Major Toplcs Cove red In TG 101

1.History and Rationale for SBRT
2.Current status of SBRT patient selection criteria
3. Simulation Imaging and Treatment Planning

4. Patient Positioning, Immobilization, Target
localization, and Delivery

5. Special Dosimetry Considerations
6. Clinical Implemetation of SBRT

7.Future Directions

A few brief TG101 topics in this talk .. SBRT Participation In Trials

Recommendation: The most effective way to
1. Participation in SBRT clinical trials further the radiation oncology community’s
SBRT knowledge base is through participation

2. Normal Tissue Tolerances in formal group trials

3. Normalized Tumor Doses

. . . +Single- or multi- institution
4. Patient Immobilization .
«ldeally NCl-sponsored or NCI-cooperative groups
(e.g. RTOG)

«If no formal trial, look to publications

«If no publications, structure as internal clinical trial
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0%
0%
0%
0%
0%

What is the most effective way to further the radiation
oncology community’s SBRT knowledge base?

1. Industry research to improve the technology
and delivery

2. Attendance at national and regional meetings

3. Participation in SBRT clinical trials, ideally NCI
sponsored or NCI cooperative groups

4. Using the internet to promote the sophisticated
features and capabilities.

5. Developing theoretical and computer based
radiobiological models

Answer: 3

Participation by clinicians in SBRT clinical trials, ideally NCI sponsored or NCI
cooperative groups (ie, RTOG), but also single or multi-institutional protocols.

Although industry research making improvement to our equipment,
attendance at meetings by clinicians, and research into radiobiological
modeling will advance our knowledge base — the most effective way to truly
further our SBRT clinical knowledge base is by participation in clinical trials
and communicating the analysis of the data to our clinicians. There is no
evidence that promoting the features of medical equipment on the internet
furthers our knowledge base of SBRT at all

Reference:

Potters L, Kavanagh B, Galvin JM, et al. American Society for Therapeutic
Radiology and Oncology (ASTRO) and American College of Radiology
(ACR) practice guideline for the performance of stereotactic body
radiation therapy. Int J Radiat Oncol Biol Phys. 2010;76:326-332

Benedict SH, Yenice KM, Followill D, et al., “Stereotactic Body Radiation
Therapy: The Report of AAPM Task Group 101” Med Phys.
2010;37:4078-4101

Normal Tissue Tolerances

Recommendation: Normal tissue dose
tolerances in the context of SBRT are still
evolving. So....

«If part of an IRB-approved phase 1 protocol,
proceed carefully

*Otherwise, the evolving peer-reviewed literature
must be respected!

Table of Normal Tissue Tolerances

TG 101: Table 3




Table of Normal Tissue Tolerances

*There is sparse long-term follow-up for SBRT.

*Data in table 3 should be treated as a first
approximation!

*Doses are mostly unvalidated, but doses
are based mostly on observation and theory.

*There is some measure of educated
guessing!

R. Timmerman, 10/26/09, pers. comm

Normal Tissue Tolerances (Parallel)

Minimum | Threshold Max  point | Threshold | Max point | Endpoint
critical dose (Gy) dose (Gy)** |dose (Gy) (2Grade 3)
volume

below

200 cc 8.4 Gy

R. D. Timmerman,

introduction to thi:
radiation oncology
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Normal Tissue Tolerances — Serial Tissue

Serial Max point| Threshold
Tissue critical dose (Gy)
volume
above
threshold

Gyl

Brainstem | <0.5cc | 10Gy | 15Gy | 23Gy (4.6 | 31Gy (6.2 Gy/fX) |cranial neuropathy
(not medulla) Gy/fx)
Spinal Cord | <0.35cc 10 Gy 14 Gy 23Gy (4.6 30 Gy (6 Gy/fx) myelitis
andmedula | o oc0 | 7y Gyl
145Gy (2.9
Gylfx)
e p’oc‘mS/fisza

Biological Effects

*NOT the same as traditional
radiation therapy!!!!

«Cannot extrapolate from the linear
gquadratic model!!!!
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Biological Dose Equivalents

Managing Tumor Motion

Estimated 30 mo local [N
progression-free
survival

17.7 % (w. repopulation)

28.4 % (w. repopulation)

78.9 % (no repopulation) | 144

£ ve| g vel g vl & cdl
ayd eyl ard ey

Dinkel et al, 200! time-resolved echo shared gradient echo technique combining paralle!
imaging with vie\ ring (TREAT) sequence; ~ 1 frame/sec. ~3

90.8 % (no repopulation) | 162
97.1% (no repopulatio
>99% (no repopulation) | 276
>99% (no repopulation) | 330

i —
(=] o <
=

* NTD = Normalized Tissue Doses estimated using an o/f of 10 (late) an 3 Gy (early)

Simulation with Motion or Imaging Artifacts

When target and/or critical structures cannot be localized accurately
due to motion or metal artifacts which of the following applies...
Recommendation: If target and/or critical
structures cannot be localized accurately due 0% 1. Utilize the deformable image registration features of the
to motion or metal artifacts treatment planning system to develop a treatment plan

2. Contour the target and critical structures as best you
0% can and increase the margins on the target to a level
that is necessary to account for the motion
3. Reduce the dose and/or fractionation from the standard
0% protocol to account for the errors in localization
4. Use orthogonal (AP and lateral) kV planar imaging to
develop a 2D plan for treatment and set-up.

0%

0%

Do NOT pursue SBRT as a treatment option!

5. Do not pursue SBRT as a treatment option.




Answer: 5

If one is unable to localize the target and adjacent critical structures due to
motion or metal artifacts SBRT should not be a treatment option.

Deformation registration and other imaging tools may be instructive for
targeting, but if the target and/or adjacent critical structures are not
localizable than SBRT is not an appropriate delivery.

Reference:

Benedict SH, Yenice KM, Followill D, et al., “Stereotactic Body Radiation
Therapy: The Report of AAPM Task Group 101” Med Phys.
2010;37:4078-4101
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Patient Positioning, Immobilization, Target
Localization, and Delivery

Recommendation: For SBRT, image-guided
localization techniques shall be used to
guarantee the spatial accuracy of the derived
dose distribution.

*Body frames and fiducial systems are OK for
immobilization and coarse localization

*They shall used as a sole localization technique!

For thoracic and abdominal targets, a patient-specific tumor motion
assessment is recommended for planning and delivery of SBRT. Which of the
following is a suitable approach?

0%
0%
0%
0%
0%

1. Adoption of a body frame will allow the planning, localization, and
delivery for all thoracic and abdominal targets.

2. The use of external markers or fiducials will allow accurate
assessment of tumor position and re-localization.

3. Employing abdominal compression has been shown to eliminate
the need for tumor motion assessment

4. Developing a standard protocol for all target margins in the
treatment planning process will eliminate the need for a patient
specific tumor motion assessment.

5. The use of fiducials and body frames may be helpful for patient
positioning in SBRT, but they are no substitute for employing IGRT
technology, such as CBCT. SBRT requires IGRT.

Answer: 5

For SBRT, image-guided localization techniques shall be used to guarantee
the spatial accuracy of the derived dose distribution. Other techniques, such
as body frames, fiducuals, and abdominal compression may be employed
but they are no substitute for IGRT technology.

Reference:

Benedict SH, Yenice KM, Followill D, et al., “Stereotactic Body Radiation
Therapy: The Report of AAPM Task Group 101” Med Phys.
2010;37:4078-4101




Patient Positioning, Immobilization, Target
Localization, and Delivery

eIt is crucial to maintain spatial accuracy
throughout treatment delivery!
Integrated image-based monitoring

*Aggressive immobilization

STEREOTACTIC HIGH DOSE FRACTION RADIATION THERAPY OF
EXTRACRANIAL TUMORS USING AN ACCELERATOR

Clinical experience of the first thirty-one patients

A%, INGEMAR NASLUND ind RUT SVARSTROM

Development of Body Frames

Challenge: Creating a rigid external frame that will provide a repeatable
reference for sites in the body.

What is frameless?

» Non-invasive frames provide repeatable
(relocatable) immobilization.

» Designed for single or multiple treatments:
Stereotactic radiotherapy

» Can be used for cranial and body sites

1/9/2012
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Relocatable ‘Frameless’ Frames Frame-based spinal SRS

University of Arizona
experience
— 45 Gy external radiation
previous XRT

— 8-10 Gy for recurrent tumor in
single fraction

Setup aided by surgically
implanted device that docked
into external frame

5 patients followed median 6
months

— Good local control and
palliation described

Hamilton et al, Neurosurgery. 36(2):311-319, February 1995

‘Frameless’ Immobilization Systems Respiratory Motion Management

= Recommendation: For thoracic and abdominal
Lax, Blomgren SBF

(Elekta) g - e targets, a patient-specific tumor motion
3 5 assessment is recommended.

*Quantifies motion expected over respiratory cycle

*Determines if techniques such as respiratory gating
would be beneficial
BodyFIX (Elckta) - ) - ) .
www.products.elekta.com Pro-lok (www.civco.com) -Helps I defmmg MRENE]IS for treatment plannmg
*Allows compensation for temporal phase shifts
between tumor motion and respiratory cycle




Simulation with motion or Imaging Artifacts

* Recommendation: If target and radiosensitive
critical structures cannot be localized on a
sectional imaging modality with sufficient
accuracy because of motion and/or metal
artifacts, SBRT should not be pursued as a
treatment option.

Physicist Presence

Single-Fraction SRS Physicist present for entire
procedure

Multiple-Fraction SRS | Physicist present for 1t
fraction and at setup of

remaining fractions

Physicist present for 1st
fraction, and setup for
every fraction to verify
imaging, registration,
gating, immobilization
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SBRT Target Margins

Recommendation: At the current time, it
remains difficult to base target margins directly
on clinical results. The adequacy of ICRU
definitions depend on:

*Understanding of how high absolute doses and
sharp dose falloffs affect accuracy

+Limitations on in-house localization uncertainty
*Guidance from current peer-reviewed literature

Make an effort to gather and analyze your own
clinical results to improve margin design!

SRS Event in the News...

Making a Complex Machine Even More Complex

Bogdanich W, Rebelo K. The radiation boom: A pinpoint beam strays invisibly, harming instead
of healing. The New York Times (New York Edition). December 28, 2010; section A:1
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ASTRO has committed to a six-point patient protection plan that will
improve safety and quality and reduce the chances of medical errors.

1) Working with the Conference of Radiation Control Program

Directors (CRCPD) and other stakeholders to create a
database for the reporting of linear accelerator- and
computed tomography-based medical errors.

Launching a significantly enhanced practice accreditation
program, and beginning the development of additional
accreditation modules specifically addressing new,
advanced technologies such as IMRT, SBRT and
brachytherapy.

Expanding our educational training programs to include
specific courses on quality assurance and safety, and
adding additional content to other educational programs

1/9/2012

ASTRO commits to six-point patient protection plan

Working with patient support organizations to develop tools for cancer patients
and caregivers for use in their discussions with their radiation oncologist to
help them understand the quality and safety programs at the centers where
they are being treated. These tools will include questions to ask their treatment
team, such as, “Do you have daily safety checks?” and “What kinds of
safeguards do you have to make sure I'm given the right treatment?”

Further developing our Integrating the Healthcare Enterprise — Radiation
Oncology (IHE-RO) connectivity compliance program to ensure that medical
technologies from different manufacturers can safely transfer information to
reduce the chance of a medical error.

Providing our members’ expertise to policymakers and advocating for new and
expanded federal initiatives to help protect patients, including support for
immediate passage of the Consistency, Accuracy, Responsibility and
Excellence in Medical Imaging and Radiation Therapy (CARE) Act to require
national standards for radiation therapy treatment team members; additional
resources for the National Institute of Health’s Radiological Physics Center to
evaluate the safety of treatments; and funding for a national reporting
database.

ASTRO has committed to a six-point patient protection plan that
will improve safety and quality and reduce the chances of
medical errors... which of the following is not part of the plan?

0%
0%
0%
0%
0%

1 Working with the Conference of Radiation Control Program Directors (CRCPD)

and other stakeholders to create a database for the reporting Therapists

2. Developing new accreditation modules specifically addressing new technologies,
such as SBRT

3. Expanding our educational training programs to include specific courses on quality

assurance and safety.

4. Working with patient support organizations to develop tools for cancer patients and
caregivers for use in their discussions with their radiation oncologist to help them
understand the quality and safety programs

5. Committing to a single manufacturer for each specialized treatment delivery and
thereby eliminating problems associated with combining different technologies
transferring erroneous information between systems

Answer: 2

The majority of reported incidents were detected by the radiation therapists
at the treatment unit and were found during a treatment appointment.
Detection by the QC process was the next most common method of
detection. Although QC checklists and checks by dosimetry and physicists
are important, they are no substitute for vigilance at the machine, particularly
on the first day of treatment.

Reference:

Cunningham J, Coffey M, Knéds T, Holmberg O. Radiation Oncology
Safety Information System (ROSIS)-profiles of participants and the first
1074 incident reports. Radiother Oncol. 2010;97:601-607
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ASTRO, AAPM, ACR and other organizations have developed
guidance documents aimed at understanding radiation risks

« Several guidance documents aimed at understanding radiotherapy
risks and mitigating radiotherapy errors have been forthcoming
recently from national and international organizations; these include:
the World Health Organization (WHO), the International Commission
on Radiological Protection (ICRP), the National Health Service
(NHS) of the United Kingdom and the Alberta Heritage Foundation
for Medical Research.

Solberg & Medin: Jour. of Radiosurgery and SBRT, Vol. 1, pp. 13-19, 2011

The WHO has suggested a number of general preventative
measures aimed at reducing radiotherapy errors:

A thorough quality assurance program to reduce the risks
of systematic equipment and procedural related errors;

A peer review audit program to improve decision making
throughout the treatment process;

Extensive use of procedural checklists;
Independent verification through all stages of the process;
Specific competency certification for all personnel;

Routine use of in-vivo dosimetry.

Solberg & Medin: Jour. of Radiosurgery and SBRT, Vol. 1, pp. 13-19, 2011
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Common factors contributing to radiotherapy incidents

Lack of training, competence or experience
Inadequate staffing and/or skills levels

Fatigue and stress, staffing and skills levels

Poor design and documentation of procedures
Complexity and sophistication of new technologies
Over-reliance on automated procedures

Poor communication and lack of team work
Inadequate infrastructure and work environment
Changes in processes

Solberg & Medin: Jour. of Radiosurgery and SBRT, Vol. 1, pp. 13-19, 2011

SRS Events Reported to the NRC

Table 1. List of radiosurgery events reported to the NRC during the period 2005-2010

Event Description Treatment Implication
Patient orientation entered incorrectly at MR Scanner
Fiducial box not seated properly during CT imaging 2 location tre

ation treated

ation treated
eminal nerve
dinates
tic device (2 events)
llimators did not match planned
n mistakenly typed 28 Gy instead of 18 Gy into planning system

Physicist calculated prescription
Microphone di 4, causi device to bres Treatment halt

Couch moved during treatment None: personnel interrupted treatment

Joural of Radiosurgery and SBRT Vol 1 2011

Solberg & Medin: Jour. of Radiosurgery and SBRT, Vol. 1, pp. 13-19, 2011

12
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Radiation Oncology Safety Information System (ROSIS)

Radiation Oncology Safety Information System (ROSIS) — Profiles of participants
Profiles of participants and the first 1074 incident reports

and the first 1074 incident reports

« Established in 2001, The aim of ROSIS is to collate and
——— share information on incidents and near-incidents in
oy Radiotherapy and Oncology radiotherapy, and to Iear_n from these incidents in the
£ 8 context of departmental infrastructure and procedures
ournal homspage: www.thegreenjournal.com
Radiation safety . .
Radiation Oncology Safety Information System (ROSIS) - Profiles of participants A voluntary Web_ba_sed cross-organlzatlonal and
international reporting and learning system was

and the first 1074 incident reports
developed

am **, Mary Coffey?, Tommy Knds”, Ola Holmberg ©

Joanne Cunnin;

ROSIS departments represent about 150,000 patients,
343 megavoltage (MV) units, and 114 brachytherapy

units

Discipline who detected the incide QA Incident Detection

Technical  gther Dosimetrist

maintenance— 39, 4%
0% \ ) Therapist (sim/CT)
- 5%

Oncologist

Number of rep:

— i

Therapist (trt unit) i
Extemnal In-vivo Quality Clinical Portal Other Chart Found at

check time of
patient
treatment

56%
audit  dosimetry controlof reviewof imaging

equipment  patient

Quality Assurance Method

Unknown
15%
Fig. 2. Quality assurance method by which the incdent was detected.

Fig. 1. Discipline who detected the incident.

J. Cunningham et al. / Radiotherapy and Oncology 97 (2010) 601-607 J. Cunningham et al. / Radiotherapy and Oncology 97 (2010) 601-607
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A recent report by Cunningham et al on 1074 radiation oncology

incident reports determined which discipline was most likely to
detect an incident?

0%
0%
0%
0%
0%

1. Radiation Oncologists

Therapists

Physicists

Dosimetrists

Unknown, it has not been determined

a s

Answer: 2

The majority of reported incidents were detected by the radiation therapists
at the treatment unit and were found during a treatment appointment.
Detection by the QC process was the next most common method of
detection. Although QC checklists and checks by dosimetry and physicists
are important, they are no substitute for vigilance at the machine, particularly
on the first day of treatment.

Reference:

Cunningham J, Coffey M, Knods T, Holmberg O. Radiation Oncology
Safety Information System (ROSIS)-profiles of participants and the first
1074 incident reports. Radiother Oncol. 2010;97:601-607

QA and Safety in SRS/SBRT

(Executive Summary and Supplemental Material)

oo

Quality and Safety Considerations in Stereotactic
Radiosurgery and Stereotactic Body Radiation Therapy
Timothy D. Solberg, Ph.D.", James M. Balter, Ph.D., Stanley H. Benedict, Ph.D.", Benedick

A. Fraass, Ph.D.2, Brian Kavanagh, M.D.%, Curtis Miyamoto, M.D.", Todd Pawlicki, Ph.D.,
Louts Potters, M.D, Yoshiya Yamada, M.D.*

Serious SRS Events Reported

A calibration error on a radiosurgery linac that affected 77
patients in Florida in 2004-2005

Similar errors in measurement of output factors affecting
145 patients in Toulouse, France in 2006-2007, and152
patients in Springfield, MO from 2004 to 2009

An error in a cranial localization accessory that affected 7
centers in the U.S. and Europe

Errors in failure to properly set backup jaws for treatments
using small circular collimators affecting a single
arteriovenous malformation patient at an institution in
France, 3 patients at an institution in Evanston, IL.38

14
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Planning Aspects for New SBRT Program Personnel Qualifications for an SRT Program

Table 1. Essential planning aspects for developing a new Table 2. Personnel qualifications of a stereotactic program
SBRT program and/or considering new disease sites. Recommendation

Duration or Frequency | Reference
Recommendation Duration or Frequency Reference mustd rate initia attainment of knowledge and competence i their
througt m an approved educational program, board Initialty

0 involvementinan | 4 . poe staff momber
Initially, and for ach new technology andor disease site

form tochnology at nical goals, 16 hours per staff member
ontify equipment and processes 2atio Initislly, ad for each new technology and/or disease site

their skills by ffelong learning through

land nd physk ABR Ma c Ongoing

Initially, and for aach new technology andor disease st

@50UrCes In PIaCe to Meat the demands of tho stereatactic program with
Initially, and fo <hnology and/or disease site s tstaff. Staff must have sufficient time to carry out the necessary tasks without undue Ongoing 3233,37,30

Ongoing
2 cription and st of responsibilitios should be claarly defineated in writing for al stereotactic

e all Chinical T T program individuals

available guidance, | Initially, and for each new technology andlor disease site | 32-35,43

Initially

Nonradiation oncology specialsts can s 5 tise in the area of target defineation
for SBRT, given a deep fund of knowledge in the anatomy of various body sites. Exampios of such
specialiss include newrosurgeons, pulmonalogists, hepatologists and oncologic surgeans

onforances for pro-trestmant planning | o

“Quality and Safety Considerations in SRS and SBRT", Solberg et al, Practical Rad Onc, 2011

Appendix 1 - Recommendations to Guard Against Catastrophic Failures In SAS and SBRT

Procedurs and Tests Toes mary Rave]

Commissioning of a SRS Program

Recommendations to guard
against catastrophic failures:

Table 3. ! ofa tic prog

Recommendation Duration | Reference

« Principals
‘Appropriata fesourcas, specialized aquipment, porsonnal, time, must be evaksated and availabie prior to Infiation - - « Primary Reviews
of acceptance and commiss ng pre ses and procedures. i R - - - 1

- - . nd
independent assessment of measured beam data should be performed prior to initiating » clinical SBAT program. < - 2" Reviews

independent verification of absolute calibration should be performed prior to initiating a clinical stereotactic
peogram.

treatment pl enissioning incor stereotactic delivery
porameters and techniques, and specifically addressing use of inhomogenaity cortections with specific dose 4B weoks
aigorithmis), must be parformed prior to initiating a clnical stereotact

independent verification of system commissioning, 1 appropriate specialized phantoms such as those from
the Radiological Physics Center, should be performed prior to initiating a clinical stereotactic program and priorto. | 2-4 weeks
initiating new clinical sites and/or treatment techniques

sgh commissioning of simulation devices and procasses, including if used, must be performed priorto | ,
T 2-4 wooks

imitiating a clinical stereotactic program.
Management of respiratory motion is an essentia BAT simulation, planning and delivery. Measures

nent of § "
must be developed to ensure effective and safe operation of these technologies 4oy

vakuation of individual and end-to-end localization capabilities of the image guidance systeem must be performed
price to Initiating a clinical storeotactic program and prior to Initiating now clinical sites and ont
techniques.

£nd-10-ond commissioning procedures, Incorporating simutation, treatment planning imatry, image
guidance, management of motion, and trestment management systems, must be performed priorto initating a
chinical stereotactic program and prior to initiating new clinical sites andj/or treatment techniques. In addition

y find it useful o deliberately introduce known errors, and evaluate the capabilities of the system and
processes in detecting such errors.

“Quality and Safety Considerations in SRS and SBRT”, Solberg et al, Practical Rad Onc, 2011 “Quality and Safety Considerations in SRS and SBRT”, Solberg et al, Practical Rad Onc, 2011
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Appendix: Example checklists from 3 Institutions for SBRT

Frame-based SRS Checklist
Frameless SRS Checklist
SBRT Spine Worklist

SBRT Lung Worklist

SRS Checklist

Trigeminal neuralgia SRS checklist
SBRT Checklist

SBRT — Elekta SBRT Frame

Beam Configuration

Planning

“Quality and Safety Considerations in SRS and SBRT”, Solberg et al, Practical Rad Onc, 2011

Many tasks are repeated a number of times over the course of an SBRT

Sample CheCk“St for SRS Program: Lung treat-ment and the use of procedural checklists for all aspects of the process

can be particularly effective at ensuring compliance and minimizing error.
Which of the following best describes the use of checklists for treatments

1.  Checklists are helpful for the initial stages of an SBRT program,

0,
0% but they may be removed from service once the staff have
0% adequate experience
2. The adoption of site specific checklists from other institutions with
0% well established programs will usually suffice for another program

initiating the same service

0% 3. Checklists are exclusively for the therapists to review and ensure

0% that the patient has been set-up correctly and in accordance with

the treatment plan.

4.  Check-lists to be used prior to daily treatment must be
custom-ized to the particular treatment planning and delivery
systems available at the institution.

5.  Site specific and machine specific checklists should not be used
since they will add much confusion to the therapists activitiei

“Quality and Safety Considerations in SRS and SBRT", Solberg et al, Practical Rad Onc, 2011

16
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Answer: 4 Acknowledgements

« Checklists should be used, and they should be customized to match the
technology and treatment site. These checklists should also be updated
regularly to reflect any changes in procedures or technological updates in
the SBRT program.

« Reference:

« Timothy D. Solberg PhD, James M. Balter PhD, Stanley H. Benedict PhD
,Benedick A. Fraass PhD, Brian Kavanagh MD, Curtis Miyamoto MD , Todd
Pawlicki PhD, Louis Potters MD, Yoshiya Yamada MD , “Quality and safety
considerations in stereotactic radiosurgery and stereotactic body radiation
therapy” Practical Radiation Oncology (2011)

The University of Virginia Rotunda
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How many legs does this elephant have?

17
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Be Efficient — Be Safe

Thank You!
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