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“ Received 1 Dec 2009; published 14 July 2010
“ 24 well recognized experts from 19 institutes

“» Medical physicist, radiation oncologist, therapist

Practical guideline

“ General information and recommendation
“ Not inflexible rules/requirements

“» Not legal standard/litigation
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Stereotactic body radiation therapy (SBRT):

An emerging radiotherapy procedure that is highly effective in
controlling early stage primary and oligometastatic cancers
at locations throughout the abdominopelvic and thoracic

cavities, and at spinal and paraspinal sites.

Major features
« Delivery of large doses in a few fractions
« High biological effective dose (BED)
« High conformalty of high doses to the target

« Rapid fall-off doses away from the target

« The practice of SBRT therefore requires a high level of confidence
in the accuracy of the entire treatment delivery process.

«In SBRT, confidence in this accuracy is accomplished by the integration
of modern imaging, simulation, treatment planning, image guidance and
delivery technologies into all phases of the treatment process; from
treatment simulation and planning, and continuing throughout beam
delivery.

SBRT #E& 545 m

« Increased number of beams, non-coplanar beam
* Small or no beam margins for penumbra

* Inhomogeneous dose distributions (dose-painting)
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* 4000 publications spanning several decades (SRS)
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» Few fractions

« Large fraction dose Q
* Short treatment time -

« IfRZ R lung, liver, paraspinal : |
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« Oligometastases is the intermediate stage before meta-

* Low burden, exponential growth, plateau
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« Tumor abuts/overlaps a previously irradiated region

*The majori»/ of patients: lung, liver, and spinal tumors

* Boost in;addition to regional nodal irradiation
. i igators: well-circumscribed tumors
. & o keep the volume of normal tissue receiving high doses
& to a minimum requirements that only well-defined targets can
be considered for SBRT
« Maximum cross sectional diameter up to 5 cm, some centers 7 cm
« Careful evaluation of normal tissue function/ dose Distribution
« Pulmonary function
* Volume of normal liver that is irradiated
« Tumors proximal to mainstem bronchi, trachea, esophagus,

gastric wall, bowel, blood vessels, or spinal cord
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Recommendation:
« SBRT is still developing
« Follow established guideline
« Clinical trials (IRB): develop new guidelines
« Regimens departing substantially from published experiences

« Apply SBRT for indications not previously reported
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« B8R CT, MRI, PET/CT
« PRTEE: §TEIA%4M5-10 cm, 15 cm(FEHLTE)
s FAMEE: 1-3mm
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* Slow CT

* breath-hold

 gating

Motion Assessment

« 4DCT (MIP, MinIP)
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« CT value to electron density conversion table
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« 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.
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« ICRU 50, 62

« CTVEHIEGTVER LAY
« Especially for metastatic lung, liver, and paraspinal
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o IM K/DBUBR T IR B4 (imaging, planning, delivery)

* SMplus IM 0.5 cm axial planes, 1.0 cm superior/inferior (suppressed

respiratory motion)
« Isotropic expansion of CTV with 4D imaging (some institutes)
« 2-3mm margin surrounding the enhancing tumor for primary diseases

(some clinicians)
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« Avoidance of sensitive organs, mechanical constraints
« Short beam paths for most beams
» More beams: better conformity, sharp dose fall-off
« Plateau of beam number: dose distribution and delivery time
« Restricting the entrance dose of individual beam <30% of total dose
«* Avoiding beam overlap (skin reaction)
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IMRT: three studies
* 1% accuracy: 2.5 mm isotropic grid (high dose region
of multifield IMRT)
*5%: 4 mm isotropic grid
« 2.3%, 5.6% difference for 2 mm and 4 mm compared

with 1.5 mm

Recommendation
« 2 mm for IMRT, especially in high-dose gradient areas
« Isotropic grid size of 2mm or finer, greater than 3 mm

is discouraged
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* BED (Biological effective dose)
« NTD (Normalized total dose)
* EUD (equivalent uniform dose)

« LQ model for Hypofractionation
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« Hypofractionation different from conventional fractionation

« Unusual complications (fortunately rare) are clinically observed

* LQ model applicability is questioned

« Sharp gradients make HFX more susceptible to setup errors

« Most uncertainties are systematic for single or few - fraction
treatments

« Meticulous QA is standard of care
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University of Texas Southwestern, University of Virginia
Indiana University lung SBRT, Karolinska Hospital,
Stanford University
Mostly unvalidated, toxicity observation and theory,
educated guessing
Sparseness of long-term follow-up
Recommendation:

« Published literature

« Institutional guidelines and prospective trials
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« Target coverage, dose homogeneity, dose outside of the target

*Volumes of normal tissue exposed to lower doses
« w™H
« Prescription dose

%
« Conformity and heterogeneity g

* Dose falloff and hotspot outside the target

{ Locil Control Bate of Early-Stage Non-Small Cell Lung Cancer Treated with SBRT
Approxmate
reanimal total
! Dose. Sy SPED(Gy Gy sED Gy,
- Fipesfatr .%Em_ TV (Gy) 1By} Gy}
Tupmegran,  50.23 Gy = 3
I'ﬂ {2008} modose) 6088 564824 132147 107119
T 18-20 Gy x 3 (50%
etal (2003)  odose) 5480 504584 1IEA3Z 8507
Myman, etal 15 Gyx 3 PTV
(2008) | 45 a4 Y 8
Xia, etal 5Gy x 10 (50%
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« Static conformal, IMRT, conformal arc Magata, ot al 48 Gyt 26w " 8010
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« Isocentric and non-isocentric, multiple isocenter SERT = PTV = placeing target velume; SFED
= single fracton equivalent dose; BED » Bickogically effective dose; SED » standard effectve
« Coplanar, non-coplanar dose: £TV = clincal CFRT = fractionated
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* Clinical trials (RTOG 0618, 0813, 0915)

* Metrics

* Practice




Stereotactic Body Radiation Therapy:

Transcending the Conventional to Improve Outcomes

Phase III Randomized study:
Stereotactic Ablative Radiotherapy
Surgery (SARS) in operable stage I NSCLC

SABR Lobectomy
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