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Template Instructions for Use

Text that is underlined is an instruction to be deleted.

Text that is highlighted is an example to be selected (by removing the highlighting), deleted, or
replaced.

5.2. Radiation Therapy

The Radiation Therapy section should clearly describe the treatment planning and delivery
techniques allowed for the trial. This includes information regarding treatment delivery
modalities, treatment simulation and immobilization methods, definition of targets and normal
tissues, dose constraints and allowed variations, daily treatment localization, and adaptive
replanning techniques. Any requirements for credentialing (e.g. phantom irradiation
credentialing) and pre-treatment review should be explicitly specified in the protocol.

Notes included here should emphasize important information not to be overlooked (e.g. a
statement that the primary objective of plan adaptation is to retain target coverage and/or to spare
normal tissues with details to be specified in Sections 5.2.8 and 5.2.10).

Adaptive Radiotherapy (ART) is allowed on this study provided its implementation is consistent
with the technologies, strategies, and procedures described in the following sections. Sections
5.2.1 through 5.2.9 include information pertaining to the implementation of ART prior to each
treatment session, while Section 5.2.10 pertains to activities and considerations occurring during
a specific treatment session.

Radiation Therapy Dose Schema

Specify the target and stage along with prescription doses, fractionation, and overall treatment
time.

The prescribed dose to the primary tumor will be XXXX cGy delivered in Fx fractions (XXXX /
Fx cGy per fraction). The prescribed dose to a secondary treatment volume will be XXXX cGy
delivered in Fx fractions (XXXX / Fx cGy per fraction) with a(n) [SIB or sequential] approach.

5.2.1. Treatment Technology

List the allowed treatment techniques specifying the modality and energy (e.g. photons, protons,
electron, brachytherapy, etc.) and any required capabilities (e.g. IGRT, IMRT, VMAT, MR-
cuided ART, CT-guided ART etc.). Explicitly state techniques that are not allowed to avoid

ambiguity.




For each study arm of the trail, describe the adaptive radiotherapy techniques (ART schemas)
that are required/allowed/disallowed.

The following represent various options that may apply to the study protocol. Select and revise
the descriptions as necessary.

Arm X does not allow for any type of plan adaptation.
Arm X allows for online, offline, and/or library-based plan adaptation.

Online adaptation (online ART) is conducted by creating a new plan based on a new volumetric
dataset such as Cone Beam CT, CT, and/or MRI and requires the adaptive plan to be generated
and delivered as part of the same treatment session.

Offline adaptation (offline ART) is conducted by creating a new plan based on a new volumetric
dataset such as Cone Beam CT, CT, and/or MRI and is characterized by creating the adaptive
plan at a time other than during the treatment session when it is delivered.

Library-based adaptation (library-based ART) represents a hybrid approach where multiple
treatment plans are generated prior to a particular treatment session. During a treatment session,
an individual plan is then selected from the library of plans as clinically appropriate for the
patient’s anatomy of the day and delivered.

For each ART schema within each study arm, describe the inclusion/exclusion criteria, the ART
schema parameters, and the ability to switch into or out of the ART schema or study arm.

Inclusion/Exclusion Criteria

Patients to receive online/offline/library-based ART on Arm X must meet the following
inclusion criteria in addition to that required for general participation in the trial.
List the specific inclusion criteria.

The following criteria exclude patients from specifically receiving online/offline/library-based
ART on Arm X, although not necessarily from receiving other forms of ART on this study arm,
from receiving the same form of ART on another study arm, or from participating in the trial in
general.

List the specific inclusion criteria.

ART Schema Parameters

Online/offline/library-based ART on Arm X should be conducted on a daily/weekly/every nt!
treatment/as needed basis.



Criteria that trigger the replanning effort and delivery of an adapted plan are elucidated in
Section 5.2.10.

Switching into/out of ART Schema or Study Arm.

The following represent various options that may apply to the study protocol. Select and revise
the descriptions as necessary.

Once initiated on the trial, patients must remain on this ART schema and study arm to continue
to participate in the trial.

Patients initiated on the trial to receive online/offline/library-based ART on Arm X may be
switched into the following ART schemas and study arms if the associated criteria are satisfied.
List the allowed destination ART schemas and study arms with associated criteria.

Patients initiated on the trial on the following ART schemas and study arms can be switched into
the online/offline/library-based ART on Arm X if the following criteria are satisfied.
List the allowed source ART schemas and study arms with associated criteria.

5.2.2. Immobilization and Simulation
Immobilization

Describe the recommended patient setup and immobilization methods.

Simulation Imaging

Describe the imaging modalities used during treatment simulation and planning (e.g. CT, MRI,
etc.), along with the necessary details of the scans such as resolution, slice thickness, use of
contrast, and the handling of tissue densities when contrast is used.

Motion Management Technique

Remove this subsection when motion management is not used. Add any necessary details
pertaining to the allowed motion management techniques (e.g. specifying the structures or
surrogate signals used for gating or tracking).

For conducting online/offline/library-based ART on Arm X, the following motion
management techniques are allowed: abdominal compression, monitored voluntary or
involuntary breath-hold, and gating or tracking based on internal anatomy near the tumor. Target



motion should be studied to properly define target structures and ensure the adequacy of the
motion management technique.

5.2.3. Imaging for Structure Definition, Image Registration/Fusion, and Follow-up

During the initial treatment planning, rigid image registration and fusion of the planning image
with additional reference images such as CT/MRI, PET/CT, or PET/MRI is recommended to aid
in the delineation of target volumes. Specify any criteria (e.g. minimum slice thickness) required
for these reference images.

5.2.4. Definition of Target Volumes and Margins

For digital RT data submission, all target structures must be named exactly as listed in the
table(s) below (including capitalization, spacing, and use of underscores). Structures marked as
“Required” must be contoured and submitted with the treatment plan. Structures marked as
“Required when Applicable” must be contoured and submitted when applicable. Any departure
from these descriptions used during ART plan adaptation will be identified in Section 5.2.10.
Structure names should be consistent with the nomenclature of AAPM Task Group 263 and
ICRU Report 62.

Describe treatment target volumes and margins used during treatment planning. If these vary
between study arms and/or ART schemas for the original treatment plans, include a separate
description for each arm or schema.

Site-specific contouring atlases, templates, and tools are available on the NRG Oncology Center
for Innovation in Radiation Oncology website (https://www.nrgoncology.org/About-
Us/Center-for-Innovation-in-Radiation-Oncology).

Replicate and edit the following table for each study arm and ART schema as necessary.

For online/offline/library-based ART on Arm X:

Structure Name Brief Description Reg;g'ﬁgal/bl;e?g;:ilﬁl;en

GTV XXXX GTV to receive XXXX cGy Required

IGTV_XXXX Volume enveloping GTV_XXXX motion (e.g. | Required when Applicable
over the course of a respiratory cycle)

CTV XXXX CTV to receive XXXX cGy Required

PTV XXXX PTV to receive XXXX cGy Required

PTV Eval PTV minus OARs and subtracted X-mm from Required when Applicable
skin surface

zPTVopt PTV minus OARs plus a X-mm margin Optional




Detailed Specifications:

GTV_XXXX: The primary Gross Tumor Volume to receive XXXX cGy composed of the tumor
plus any involved regional lymph nodes identifiable on pre-treatment CT/MRI (> 1.0 cm) or on
PET scan (SUV > 3). Lymph nodes that are spatially distinct from the primary tumor and/or may
move distinctly from the tumor should be defined as a separate GTV structure.

IGTV_XXXX: The envelope that encompasses the motion of the GTV_XXXX as observed on
imaging that characterizes the internal motion of the tumor (e.g. 4D CT or MRI). IGTV should
not be used for gated or breath hold gated treatments.

CTV_XXXX: The Clinical Target Volume defined as the GTV_XXXX plus a X-mm isotropic
margin expansion to account for microscopic tumor extension. It may also be defined by high
risk anatomical structures such as vasculature or lymph node basins. If an IGTV_XXXX
structure is created, then the CTV_XXXX should be generated using a margin expansion of X-
mm in the cranio-caudal direction, and X-mm margin in all other directions. The specific
magnitude of these expansions is left to the discretion of the PI and depends on the respiratory
motion management technique used.

PTV_XXXX: The Planning Target Volume created by adding an X-mm isotropic margin
expansion to the CTV_XXXX (or the GTV_XXXX if there is no CTV_XXXX) to account for
any internal motion, variations in patient setup, and machine beam-on latency. An increase (but
not a decrease) in the margin magnitude is permitted if needed to address software system
constraints.

PTV_Eval: The Planning Target Volume used for dosimetric evaluation and created by
subtracting the overlap of the PTV_XXXX with any of the described organs at risk and
subtracted X-mm from the skin surface.

zPTVopt: The Planning Target Volume used for plan optimization (not dose evaluation) and
created by subtracting the overlap of the PTV XXXX and any of the described organs at risk,
subtracting X-mm from the skin surface, and adding a X-mm isotropic margin expansion. All
structures used for optimization should begin with a “z” to denote this use.

5.2.5. Definition of Critical Structures and Margins

For digital RT data submission, all non-target structures must be named exactly as listed in the
table(s) below (including capitalization, spacing, and use of underscores). Structures marked as
“Required” must be contoured and submitted with the treatment plan. Structures marked as
“Required when Applicable” must be contoured and submitted when applicable. Any departure
from these descriptions used during ART plan adaptation will be identified in Section 5.2.10.
Structure names should be consistent with the nomenclature of AAPM Task Group 263 and
ICRU Report 62.



Describe organ-at-risk volumes, margins, and planning structures used during treatment

planning. If these vary between study arms and/or ART schemas for the original treatment plans,

include a separate description for each arm or schema.

Site-specific contouring atlases, templates, and tools are available on the NRG Oncology Center

for Innovation in Radiation Oncology website (https://www.nrgoncology.org/About-
Us/Center-for-Innovation-in-Radiation-Oncology).

Replicate and edit the following table for each study arm and ART schema as necessary.

For online/offline/library-based ART on Arm X:

Structure Name

Brief Description

Required / Required when
Applicable / Optional

Bladder

Bladder

Bowel Large

Large Bowel

Bowel Small

Small Bowel

BrachialPlexus L Left Brachial Plexus

BrachialPlexus R Right Brachial Plexus

Brain Brain

Brainstem Brainstem

Bronchus Prox Proximal Bronchus

CaudaEquina Cauda Equina

Colon_Sigmoid Sigmoid Colon

Duodenum Duodenum

Eyes Both Eyes

Esophagus Esophagus

External External contour encompassing
all patient anatomy

Femur Head L Left Femoral Head

Femur Head R Right Femoral Head

GreatVes Great Vessels

Heart Heart

Jejunum Jejunum

Jejunum Ileum Both Ileum and Jejunum

Kidneys Both Kidneys

Liver Liver

Lungs Both Lungs

OpticNrv L Left Optic Nerve

OpticNrv_ R Right Optic Nerve

PenileBulb Penile Bulb

Rectum Rectum

Skin Skin

SpinalCord Spinal Cord




SpinalCord PRVXX | Spinal cord plus a XX-mm
margin expansion

Stomach Stomach
Trachea Trachea
Urethra Urethra

Detailed Specifications:
Bladder: The bladder will be contoured as a solid structure in its entirety from base to dome.

Bowel_Large: From ileocecal junction to include wall and contents of ascending, transverse,
descending, and sigmoid colon as a single solid structure to rectosigmoid junction.

Bowel Small: As individual loops from pylorus to ileocecal junction as wall and contents as a
single solid structure. Indeterminate bowel should be included in small bowel.

BrachialPlexus_L: Originates at left C5 — T1 spinal nerve root foraminae, runs between anterior
and middle left scalene muscles, and terminates at medial limit of left second rib.

BrachialPlexus R: Originates at right C5 — T1 spinal nerve root foraminae, runs between
anterior and middle right scalene muscles, and terminates at medial limit of right second rib.

Brain: The intracranial contents excluding Eyes, Optic Nerves, Optic Chiasm, Pituitary, and
Brainstem.

Brainstem: From cerebral peduncle to caudal limit at the tip of the C2 vertebra dens.

Bronchus_Prox: Single solid structure including inferior 20-mm distal Trachea and proximal
airways: carina, bilateral mainstem and upper lobe bronchi, bronchus intermedius, right middle
lobe and lingular bronchi, and bilateral lower lobe bronchi ending immediately at the segmental
bifurcation.

CaudaEquina: Starting at caudal limit of SpinalCord (typically L1 — L2) to include entire spinal
canal to termination of thecal sac.

Colon_Sigmoid: Contour from the recto-sigmoid flexure to the beginning of the descending
colon.

Duodenum: From pylorus to duodenojejunal junction/ligament of Treitz. If the duodenum is
invaded by the tumor, the normal duodenum outside of this region should be contoured as the
critical structure. Fourth segment of duodenum may be contoured as small bowel to facilitate
contouring and interpolation if dose constraints are the same and approved by the protocol.

Eyes: Contour each eye separately and in its entirety including anterior and posterior segments
excluding optic nerve and extra-ocular muscles. Summation of right and left eye used for dose.



Esophagus: From lower edge of cricoid cartilage to the gastroesophageal junction as a single
solid structure.

External: External contour encompassing all patient anatomy.

Femur_Head L: Left femoral head.

Femur_Head_R: Right femoral head.

GreatVes: Ascending aorta and superior and inferior vena cava as a single solid structure.
Heart: Single solid structure from pulmonary trunk and right pulmonary artery to the apex.
Jejunum: The jejunum contoured in its entirety.

Jejunum_Ileum: The combined contour of both the ileum and jejunum as contoured in their
entirety.

Kidneys: Both right and left kidneys excluding renal pelvis, cysts, pararenal fat, and adrenal
gland.

Liver: The liver contoured in its entirety excluding the gall bladder and inferior vena cava.

Lungs: Each lung separately from apex to diaphragm excluding proximal bronchial tree and
trachea.

OpticNrv_L: From posterior aspect of left eye, through optic canal terminating at optic chiasm.

OpticNrv_R: From posterior aspect of right eye, through optic canal terminating at optic
chiasm.

PenileBulb: The entirety of the penile bulb should be contoured. The penile bulb is the portion
of the bulbous spongiosum of the penis immediately inferior to the GU diaphragm.

Rectum: From anus to rectosigmoid flexure as a single solid structure.
Skin: Skin contoured as an inner rind of external contour - usually 5 mm thick.

SpinalCord: Inner limits of spinal canal from tip of C2 dens of the Vertebra through conus
medullaris typically ending at L1-L2.

SpinalCord_PRVXX: The spinal cord contour plus a XX-mm margin isotropic expansion.
Single digit margin magnitudes should still be expressed with two digits (e.g.
SpinalCord PRVO05).

Stomach: Stomach and contents as a single structure from gastroesophageal junction to pylorus.



Trachea: As a single solid structure from caudal edge of cricoid cartilage to 20-mm cranial to
carina.

Urethra: From bladder neck to external urethral orifice. Urethra will be contoured longitudinally
as a 6-mm diameter circle.

5.2.6. Dose Prescription

Describe how dose should be prescribed to the target. If the prescription varies between study
arms and/or ART schemas, include a separate description for each arm or schema.

The table below describes how dose should be prescribed to the target. Ideal plans may not be
achievable in all cases, thus the achieved dose values may vary within the limits defined by the
compliance criteria table in Section 5.2.7. Submitted cases will be scored according to the
compliance criteria table.

For ART treatments, optimization objectives and priorities may be modified in response to
anatomical changes, tumor response, or variations in normal tissue positioning identified through
periodic imaging. Any adjustments must remain consistent with the dose prescription described
here and with the compliance criteria specified in Section 5.2.7. All plan adaptations and deviations
must be clearly documented and clinically justified.

For online/offline/library-based ART on Arm X:

Target Target Dose Per Number of | Treatment Normallzz.ltlon .or
Name Dose Fraction Fractions | Frequenc Dose Specification
(cGYy) (cGy) quency Technique
PTV_XXXX | XXXX XXXX/Fx | Fx Daily 95% of the

prescribed dose
covers 95% of the
PTV

5.2.7. Compliance Criteria

Describe the criteria required or allowed with regard to dose to the target. dose to normal tissues,
and any treatment delivery parameters. If the criteria vary between study arms and/or ART
schemas, include a separate description for each arm or schema.

The compliance criteria listed here are to be reported and will be used to score each case. Ideal
plans may not be achievable in all cases, thus the compliance criteria may differ from the dose
prescription of Section 5.2.6. While meeting all Per Protocol criteria is preferred, meeting
Variation Acceptable criteria is allowed for challenging cases where the Per Protocol criteria are



not achievable. Plans failing to meet Variation Acceptable criteria should be reoptimized until
they do.

For ART treatments, compliance criteria shall be evaluated for the initial plan as well as for any
ART plans delivered during the course of treatment.

Dosimetric parameters should be consistent with the nomenclature of AAPM Task Group 263:

VxGylcc], VxGy[%], Vx%l[cc], Vx%[%]: Volume [cc or % of total volume] receiving the Dose
[Gy or % of high dose prescription].

CVxGy/[cc], CVxGy[%], CVx%[cc], CVx%[%]: Complement Volume [cc or % of total volume]
receiving the Dose [Gy or % of high dose prescription].

Dxcc[Gy], Dxcc[%], Dx%[Gy], Dx%][%]: Dose [Gy or % of high dose prescription] to the
Volume [cc or % of total volume].

DCxcc[Gy], DCxcc[%], DCx%[Gy], DCx%[%]: Dose [Gy or % of high dose prescription] to the
Complement Volume [cc or % of total volume].

Additional dosimetric parameters are defined explicitly below:

Minimum dose is defined as D99%[Gy] or D99%[%].

Maximum dose is defined as D0.03cc[Gy] or D0.03cc[%].

Mean[Gy] or Mean[%]: Average (arithmetic mean) dose in [Gy or % of high dose prescription].
R100%: Ratio of 100% isodose volume to the total structure volume [SBRT only]

R50%: Ratio of 50% isodose volume to the total structure volume [SBRT only]

Target Volume Constraints and Compliance Criteria

Replicate and edit the following table for each study arm and ART schema as necessary.

For online/offline/library-based ART on Arm X:

Notes
Structure Dosimetric Per Protocol Variation Remove column
Name Parameter Acceptable | when notes are not
needed
PTV_XXXXor | Vx%[%] > XX% > XX%
PTV_Eval Dx%[%] > XX% > XX%
Dxcc[Gy] < XX Gy < XX Gy




CTV_XXXX Vx%[%] > XX% > XX%
Dx%[%] > XX% > XX%
Dxcc[Gy] < XX Gy < XX Gy

Normal Structure Constraints and Compliance Criteria

Replicate and edit the following table for each study arm and ART schema as necessary.

For online/offline/library-based ART on Arm X:

Notes
Dosimetric Per Variation Remove
Structure Name column when
Parameter Protocol | Acceptable | —
notes are not
needed
Example Dosimetric Mean[Gy] < XX Gy < XX Gy
Parameters Maximum|[Gy] < XX Gy < XX Gy
VxGy[%] < XX % < XX %
Dxcc[Gy] < XX Gy < XX Gy
Bladder

Bowel Large

Bowel Small

BrachialPlexus L

BrachialPlexus R

Brain

Brainstem

Bronchus Prox

CaudaEquina

Colon Sigmoid

Duodenum

Eyes

Esophagus

External

Femur Head L

Femur Head R

GreatVes

Heart

Jejunum Ileum

Kidneys

Liver

Lungs

OpticNrv L

OpticNrv R

PenileBulb

Rectum




Skin

SpinalCord

SpinalCord PRVXX

Stomach

Trachea

Urethra

Delivery Compliance Criteria

Replicate and edit the following table for each study arm and ART schema as necessary.

For online/offline/library-based ART on Arm X:

Variation Notes
Criteria Per Protocol Remove column when
Acceptable
notes are not needed
Start date (X days/weeks after X)
Overall Treatment time
Interruptions 0-7 days 8-14 days
Number or Frequency of ART Once every 5 Once every 4-6
replanning treatment days | treatment days

5.2.8. Treatment Planning Priorities and Instructions
List of Priorities
For conducting online, offline. or library-based ART on Arm X, establish a clear hierarchy of

planning objectives and define the normalization method for both reference planning and
adaptive replanning.

Describe how plans should be normalized (e.g. to achieve a particular level of target coverage or
to meet hard constraints of OARS).

Provide a prioritized list of criteria to be considered during plan evaluation and decision-making.

Be sure to consider factors such as: critical structure constraints, target coverage, hot spot
control, and dose conformity and fall-off.

Required Algorithms

For all patients, dose computed using Convolution/Superposition-type algorithms should be
reported as inherently provided by these algorithms. For dose computed using Monte Carlo or
Grid Based Boltzmann Solver algorithms, conversion from dose-to-medium (Dm) to dose-to-



water (Dw) should be avoided. In these cases, Dm, as inherently provided by these algorithms,
should be reported. Pencil Beam algorithms are not permitted.

A list of algorithms approved for photon and proton dose calculation in the presence of
heterogeneities is available on the IROC Houston website (https://irochouston.mdanderson.org).

Primary Dataset for Dose Calculation

The dose of each treatment plan must be calculated on a planning image through a method
previously validated for geometric and dosimetric accuracy.

Planning images may be acquired from a CT simulator, a diagnostic CT, a high-quality CBCT, or
a synthetic CT derived from a CBCT or an MRI using processes to determine appropriate
electron densities for dose calculation.

Any contrast present in the planning image must be addressed (e.g. overridden to a representative
electron density) as appropriate to accurately represent the patient’s anatomy during treatment
delivery.

Dose Matrix Resolution
The dose grid size must be < 3 mm in all directions, and preferably <2 mm to minimize the

effects of partial volume averaging. The dose calculation grid should be similar between the
reference plan and the adaptive plan to ensure accurate dose estimation for the adapted plan.

5.2.9. Patient-Specific QA

Describe the patient-specific quality assurance technique and evaluation criteria (e.g. give a
Gamma Analysis pass rate recommendation). Recommended criteria for conducting Gamma
Analysis should be consistent with the AAPM Task Group 218.

The original plan for each patient should be evaluated prior to treatment using a quality
assurance process consistent with institutional guidelines. Similarly, quality assurance is required
for every adaptive plan prior to delivery.

For online ART, since conventional measurement-based QA is not feasible prior to delivery, the
process may use a secondary dose calculation for 3D dose verification.

For offline and library-based ART, a process consistent with that of the conventional pre-
treatment QA of the original plan is recommended.



5.2.10. Daily Treatment Localization/IGRT/Delivery
Daily Target Localization through Image-Guided Radiation Therapy (IGRT) Alignment
Daily volumetric imaging is required for both IGRT alignment and ART plan adaptation.

Allowed imaging modalities include: Cone Beam CT, CT, and MRI (or their 4D equivalent, as
indicated). Image acquisition parameters should be appropriate for reliable visualization. In the
case of plan adaptation, image quality should be sufficient for contouring the target and OARs,
and the extent of anatomy included in the field of view should be sufficient for accurate dose
recalculation.

List the required imaging parameters for daily imaging.

Final pre-treatment patient alignment should be with respect to the image datasets used to create
the treatment plan to be delivered, whether that is the original reference image or an image
recently acquired as part of plan adaptation process.

Image registration using a 3 degree-of-freedom and/or 6 degree-of-freedom algorithm is required
for alignment which is based on the position of the target(s) and organs-at-risk. Rigid
transformations such as translations and rotations may be addressed through corrective
movement of the treatment couch or by plan parameter adjustment such as aperture morphing.
Addressing non-rigid changes in anatomy requires plan adaptation. Anatomic features, fiducial
markers, or positioning surrogates, as well as alignment thresholds and action levels that should
be considered during IGRT patient positioning are described below.

List any recommended or required alignment strategies and action levels.

For treatment sites subject to respiratory motion, appropriate motion management techniques are
required. Motion management techniques allowed on this protocol include monitored breath-
holding, abdominal compression, and treatment gating.

Adaptive Treatment Deliveries

The delivery of offline ART shall follow the principles of conventional image-guided radiation
therapy (IGRT) to guide and verify patient setup and treatment delivery. Because the plan is
available prior to the treatment session, conventional measurement-based QA prior to delivery is
recommended.

Online ART and library-based ART tasks shall be performed by appropriately credentialed
members of the clinical team as outlined in the table below. Responsibilities may be shared or
delegated in accordance with institutional policies, provided that final review and approval are
consistent with protocol requirements.

Notes (e.g. frequency)

Task Performed by | Responsibility of Remove column when notes




are not needed

Online Imaging Therapists Therapists

Recontouring Therapists, Physician

OARs Dosimetrist,
Physicist, or
Physician

Recontouring Physician, or Physician If target contours are generated

Target subsequently by non-physicians, a review
delegated to process must be established to
Physicist ensure appropriate physician

engagement and oversight in
the target contouring process.

Adaptive Therapist, Physicist

Replanning Dosimetrist, or

(online ART only) | Physicist

Plan Selection Physician, or Physician If plans are selected by non-
subsequently physicians, a review process
delegated to must be established to ensure
Physicist, appropriate physician
Dosimetrists, or engagement and oversight in
Therapists the plan selection process.

Technical Plan Physicist Physicist

Review

Plan-Specific Physicist Physicist

Quality Assurance

Detailed Specifications:

Online Imaging: Daily online imaging shall be performed using CBCT, CT, or MRI, as specified
by the protocol.

Describe the online imaging used for ART including the need for any post-adaptation verification
image(s) to be acquired immediately prior to treatment delivery.

Recontouring OARs: Any OAR volumes (re)contoured during a treatment session shall be
consistent with their original descriptions in Section 5.2.5 unless otherwise specified here.
Focusing the recontouring effort on the portion of the OARs within several centimeters of the
target may help expedite the process. However, the effects that suboptimal contours (even those at
a distance from the target) may have on the reported dose metrics should be considered. If
contouring is limited within a contour ring, OAR constraint dose spillage outside of the ring should
be manually checked at time of plan review.

Describe any considerations for contouring OARSs that differ from those of Section 5.2.5.

Recontouring Targets: Any target volumes (re)contoured during a treatment session shall be
consistent with their original descriptions in Section 5.2.4 unless otherwise specified here.
Describe any considerations for contouring Targets that differ from those of Section 5.2.4.




Adaptive Replanning (online ART only): ART plans shall be generated according to the same
dosimetric objectives and prioritization as the initial plan, unless otherwise specified here.
Describe any considerations for plan optimization that differ from those of Sections 5.2.6 through
5.2.8.

Plan Selection: Final selection of either the ART or non-ART plan for delivery shall be at the
discretion of the clinical team based on their clinical judgment. The criteria in the table below
serve as triggers for conducting plan adaptation. One or more of the criteria is sufficient to justify
adaptive replanning and/or selection of the ART plan. The ART plan may still be selected even if
no trigger criteria are met per the discretion of the clinical team.

Technical Plan Review: Review of the technical integrity of the adaptive plan should be performed
by the physicist to ensure safe and reliable deliverability. For library-based ART, because the
plan is available prior to the treatment session, this can be performed once per plan prior to the treatment
session.

Plan-Specific Quality Assurance: Plan-Specific QA shall be performed for all plans intended for
clinical use as specified in Section 5.2.9.

Describe any geometric, dosimetric, or technical triggers that are used to justify or require adaptive
replanning and/or selection of the ART plan. Also note if an ART plan may be selected even if not
formally satisfying the trigger criteria.

Notes (e.g.
Adaptation frequency)
Trigger Parameter Trigger Value | Recommended / Remove column
Not Recommended | when notes are not
needed)
Change in PTV_XXXX Vx%[%] | -5% Adaptation
if the reference plan is delivered Recommended

on the daily anatomy compared
to the reference plan delivered on
the reference anatomy.

Change in PTV_XXXX Vx%[%] | 5% Adaptation

if the adapted plan is delivered on Recommended
the daily anatomy compared to
the reference plan delivered on
the daily anatomy.

Change in Bowel Small 0.5 Gy /Fx Adaptation
Dxcc[Gy] if the reference plan is Recommended
delivered on the daily anatomy
compared to the reference plan
delivered on the reference
anatomy.

SpinalCord Maximum dose if the | Session dose Adaptation




reference plan is delivered on the | corresponds to | Recommended
daily anatomy. total dose > 45
Gy

5.2.11. Case Review

Describe the review process (including the data to be submitted and the method of submission)
required prior to institutional initiation of the trial as well as any subsequent ongoing review.

Trial credentialling required prior to initiation of this protocol at an institution is overseen by
XXXX (e.g. IROC, in which case trail credentialling must be discussed with IROC first) and
includes the following components.

List the credentialling elements required for this study.

Pre-treatment review of the initial target volumes and treatment plans will be performed by the
study PI and requires the submission of the following data via TRIAD. Additional review of
adaptive target volumes and treatment plans for one or more patients may be required for
continued institutional participation at the discretion of the PI.

List the planning data to be required for each patient (e.g. planning images, treatment plan,
structure set, plan dose distribution), along with the number of patients or frequency with which
the data is to be submitted. Specify unique requirements for plans generated during ART
treatments.

Adaptive Guidelines

If physicians will cover adaptive treatments for patients for whom they did not generate the
original contours and plans, then the creation of adaptive guidelines or a sign-out process is
required to communicate the original contouring and planning intent. These should include
minimal target coverage requirements, parameters for target modification, contouring and
evaluation strategy in the case of target and OAR overlap, and any special considerations such as
surgical procedures that affect the presentation of normal anatomy.



