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5.2 Radiation Therapy 
 
 
In this section, the modality used to deliver radiation, the method for patient immobilization, the method 
to correlate patient geometry and delivery geometry, as well as details regarding treatment adaptation 
and prior radiation, if applicable, should be clearly described. Requirements for credentialing (including 
the phantom irradiation credentialing and the IGRT credentialing) should be explicitly specified in the 
protocol. 
 
[STUDY CHAIRS: Refer to the NRG web site for RTQA Protocol Prescription Guidelines for writing 
RT prescriptions in NRG protocols [link to come].] 
 
For SBRT protocols: 
NOTE: A pre-treatment review is required for the first Arm patient enrolled from each institution PRIOR 
TO DELIVERY of radiation treatment. The patient cannot start treatment until they have received 
approval from the Imaging and Radiation Oncology Core (IROC)-Philadelphia RT. The pre-treatment 
review process requires 3 business days from the receipt of complete data via the Transmission of 
Imaging and Data (TRIAD) system. If an unacceptable deviation occurs the next case may require a pre-
treatment review. See Section 8 for specifics of submission requirements. After an institution has passed 
the pre-treatment review of the first Arm   patient enrolled, review of all other Arm ___cases do not 
require pre-treatment review. 
 
Text describing proton therapy-specific details treatment were highlighted in blue. 
 
 
 
 
 
 
 
 
 
5.2 Radiation Therapy 
 
Radiation Therapy Schema  

Underlined highlighted texts are either instructions or suggestions to be deleted or replaced by PIs 
with regular texts without highlight. 
 
Regular highlighted texts are examples to be selected (remove highlight), deleted or replaced by 
PIs with regular texts. 
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Schema at the beginning of the protocol should be followed. 
 
Randomization: 
In Arm 1 of the study, patients will receive ____ daily fractions of ____ cGy. These patients will be 
treated ____ days a week. The total dose will be ____ cGy. The total duration of treatment will be no 
shorter than ____ days and no longer than ____ days. 
 
In Arm 2 of the study, patients will receive ____ fractions of radiation; each fraction size will be ____ 
cGy. The total dose will be ____ cGy. The ____ treatments will be scheduled to be delivered ____ over 
approximately ____ days. A minimum of ____ hours and a maximum of ____ hours should separate 
each treatment. The total duration of treatment will be no shorter than ____ days and no longer than 
____ days.  
 
Protocol-specified radiation therapy is not randomized. It will be given according to guidelines in this 
section without regard to randomization-assigned arm, with the specific 
approach determined by metastatic site (Section 5.2.4) 
 
Timing of radiation therapy: 
Radiation must begin within  _ weeks (_days) after randomization. Patient for Arm 1 must begin 
radiotherapy within  _days following randomization. Patients in Arm 2 must begin radiotherapy within 
_ days following randomization. 
 
Treatment targets:  
The prostate must be treated and should receive full prescription dose. Full treatment of seminal vesicles 
(SV) and lymph nodes (LN) is at the discretion of the treating physician. 
 
Participation in this trial requires credentialing for intensity modulated radiotherapy (IMRT), image-
guided radiotherapy (IGRT), proton therapy and brachytherapy (if applicable) through the Imaging and 
Radiation Oncology Core (IROC- Houston). Please refer to Section 8 of the Protocol for details. 
 
5.2.1 Treatment Technology 
 
List allowed Treatment Modalities (including energy): photons, protons, brachytherapy. 
Required Capabilities: 3D Conformal Radiation Therapy (CRT), intensity modulated radiation therapy 
(IMRT), volumetric modulated arc therapy (VMAT), image guided radiation therapy (IGRT), etc. 
 
Radiation therapy may be delivered in whole or in part using the following beam modalities and delivery 
techniques/platforms: 

 Megavoltage photon beams, via 3D-CRT, IMRT, VMAT, using conventional linacs or specialty 
linacs (Tomotherapy, MR-Linac, Cyberknife, Halcyon etc). 

 Proton beams, via either passive scattering or spot scanning (intensity modulated proton therapy 
- IMPT) techniques. Proton absorbed dose shall be reported in relative biological effectiveness 
(RBE)-weighted equivalent dose, where 1 Gy (RBE) = proton physical dose Gy × RBE (RBE 
correction = 1.1). 
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For the 3D-CRT technique, coplanar or non-coplanar beam arrangements will be custom designed for 
each case, to deliver highly conformal dose distributions. For fixed gantry angle IMRT technique, a 
minimum of 5 gantry positions should be used. For the VMAT technique, 2-3 arcs are recommended. 
 
The recommended photon energies are 6-18 MV for 3D-CRT and 6-15 MV for IMRT/VMAT (15 MV 
may only be used for very large patients). For IMRT/VMAT, the use of beams ≥18 MV is discouraged 
due to increased neutron dose. If mixed beam energies are used as part of the IMRT optimization 
process, using a limited number of beams with energy higher than 15 MV is allowed for the longer path 
lengths encountered in larger patients. Treatments on specialized units such as Co-60 based MR-linacs 
are allowed and it is acknowledged that different energy considerations may apply. 
 
For proton beams, the recommended energies are 200-250 MeV. A typical field arrangement using two 
opposed lateral fields is encouraged for the treatment of prostate and SV, but other field arrangements 
will be considered acceptable if approved by the protocol study investigators. For treating pelvic lymph 
nodes, one or two posterior (oblique) field(s) could be added to the two lateral fields. Other field 
arrangements will be considered acceptable, for example, for patients with metal hip prosthesis(es), if 
approved by the protocol study. Dose delivery by means of either passive double scattering or spot 
scanning pencil beam (IMPT) is acceptable. For passive double scattering beams, aperture, distal 
margin, proximal margin, smearing and smoothing will be determined for each case as per the standard 
clinical practice. Spot scanning treatments should be planned with consideration of plan robustness in 
the presence of intra-fraction prostate motion, effects of daily setup errors on radiological depths of 
target and on matched fields. Single field optimization (SFO), or single field uniform dose (SFUD) 
planning technique, for example, may be considered to improve plan robustness.  
 
All patients shall undergo daily pre-treatment alignment using image guidance. Please refer to Section 
5.2.10 for further details. 
 
Online adaptive radiation therapy: 
 
Use of on-line daily adaptive radiation therapy is permitted but not required. 
When adaptive radiotherapy is used, radiotherapy quality assurance will be performed on the reference 
plan from the initial simulation imaging. Quality assurance of daily adapted plans will be according to 
the institutional standard but in any case, must include physician approval of each adapted plan prior to 
treatment delivery. 
Patients may receive radiation therapy according to the treatment plan using either MRguided or CBCT-
guided radiation therapy where online adaptation for inter-fractional translational shifts (e.g., patient 
alignment, adapt to position), inter-fractional anatomic or biologic changes (e.g., online adaptive 
replanning), and intra-fractional motion (e.g., real time motion monitoring, tracking, gating) may be 
carried out when clinically indicated. Please refer to Section 5.2.10 for further details. 
 
5.2.2 EBRT immobilization and Simulation 
 
Patient setup reproducibility must be achieved using appropriate clinical devices. Simulation will be 
CT-based. PI will specify if MRI simulation and the subsequent use of MRI-based synthetic CTs are 
allowed. The use of urethral contrast at the time of simulation is allowed, but not required. Rectal 
contrast is discouraged because it may distend the rectum and artificially displace the prostate in the 
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anterior direction. IV contrast is permitted to assist in identifying the pelvic vessels. 
 
Patient Preparation and Immobilization: 
 
Proper immobilization is critical for this protocol.  Patient setup reproducibility must be achieved using 
appropriate clinical devices. 
 
During simulation imaging, the patient will be positioned supine/prone on a flat tabletop, with 
consideration given to patient comfort, sparing of organs at risk (OAR), and access to the target volumes: 
 For supine positioning, the patient is placed supine on a regular head holder or pillow (depending on 

the patient comfort level). Use a vacuum cushion, custom mold, or similar immobilization device for 
immobilizing the patient’s legs. Depending on the protocol PI, the minimum immobilization allowed 
will be a pillow or wedge under the knees and the feet taped or rubber-banded together or equivalent. 
The patient’s arms must be placed across the chest and holding an immobilization aid or ring (so as 
to keep the arms out of the treatment region).  

 For prone positioning, the patient is placed prone on a head holder. Use a vacuum cushion, custom 
mold, or similar immobilization device for immobilizing the patient’s feet. The patient’s arms must 
be outside the treatment beams and may be positioned superior to the patient. The legs should be 
slightly spread with the feet in internal rotation (depending on the patient comfort level) and a wedge 
used if necessary. 

 

Immobilization devices must not interfere with image guidance or with beam delivery. 

Novel immobilization devices may be used, provided that they conform to the requirements of the 
protocol and are approved by the protocol study investigators.  

In proton therapy, due to heavy charged particles there is no build-up effect on the patient skin due to 
the presence of the immobilization device. However, protons are highly sensitive to changes in 
radiologic depth, thus immobilization devices that intersect the treatment beam should be avoided or 
kept to a minimum. Finally, immobilization devices that intersect the treatment beam could influence 
the lateral dose gradient. Immobilization devices should therefore be radiologically and geometrically 
thin. 
 
Bladder Preparation: 
 
The aim is for the patient to subjectively have a feeling of comfortable bladder fullness. The degree of 
bladder fullness at simulation should be made to duplicate the degree of fullness anticipated for daily 
treatment, i.e., if the patient is instructed to maintain a full bladder for treatment, he should be simulated 
as such. Typically, this will require drinking 2-3 cups of water at least 30-45 minutes prior to simulation 
and all treatments. Caution the patient not to have a completely full bladder at simulation because the 
patient will not be able to maintain a completely full bladder for the entirety of the treatment. Ultrasound 
imaging may be used to verify the bladder filling. The PI will specify if empty bladder protocol is 
allowed. 
 
Bowel Preparation and Use of Rectal Displacement Devices: 
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Ideally, the rectum will be evacuated at the time of simulation and treatment delivery. For patients 
receiving SBRT, enema is strongly advised on the day of simulation imaging and on each day of 
treatment. Rectal spacers should be visible with given on-board imaging for online adaptive radiation 
therapy to ensure reliable re-contouring of the rectum.  
 
Rectal spacers are allowed, but not required. If a rectal spacer will be used for treatment, it must be 
placed prior to simulation. FDA-approved rectal spacers may be utilized, provided that they conform to 
the requirements of the protocol and are approved by the protocol study investigators. For these patients, 
an MRI scan is recommended/required (e.g. T2-weighted turbo spin-echo) to properly visualize the 
rectal spacer and be fused to the planning computed tomography scan. Sagittal view is also 
recommended to confirm that there is no rectal wall invasion and to ensure that the rectal spacer has 
been placed well. 
Endorectal balloons are allowed, but not required. If a patient will be treated with an endorectal balloon, 
the balloon should be present at simulation. Details regarding the balloon and filling shall be 
documented. Rectal balloon with a predetermined standard fill volume to immobilize the rectum can be 
utilized, provided that it conforms to the requirements of the protocol and is approved by the protocol 
study investigators.  
 
Target Localization: 
 
Fiducial placement is required, except for patients treated with online adaptive radiation therapy when 
MRI is used. The fiducial markers should be placed at least 5 days prior to simulation to allow for edema 
to subside and the fiducial position to stabilize, unless the vendor suggests otherwise. Typically, three 
or more fiducial markers are inserted into the prostate prior to the simulation. The type of fiducial 
markers that can be used is to be determined by the protocol investigators.  An optimal fiducial marker 
is small, has minimal CT artifact and is easily visible on daily image guidance (fiducial makers that 
minimize proton beam attenuation are desired for proton therapy). Fiducial markers with acceptable 
dose perturbation effects should be selected if proton therapy is allowed in the protocol. Allowed fiducial 
types/materials will be explicitly recommended at the discretion of the PI (most common options are 
gold, platinum, ZrO2 (carbon coated). 
 
 
5.2.3 Simulation Imaging 
 
Please indicate “Not applicable” if it does not apply to your protocol. Please do not delete this subsection. 

This subsection should include information about the extent of CT and MRI imaging, the resolution of 
the scan information including the slice thickness, details on the allowed use of contrast agents, and the 
handling of tissue densities when contrast is used. 
 
The treatment planning CT and/or MRI will be acquired with the patient setup in the same position as 
planned for daily treatments. Patients will preferably be positioned supine; prone positioning is not 
recommended, but is allowed. Note that for those patients to be treated with simultaneous integrated 
micro-boost, MRI images are mandated to be fused to CT-based simulation images for disease 
delineation for boost for both photon and proton treatments. Alternatively, at PIs discretion, MR-based 
simulation may be allowed, except for proton therapy cases in which a CT planning primary image set 
is required. 
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CT-based simulation imaging: 
 
The primary volumetric imaging modality for target delineation and dose calculation purposes is CT. 
Ideally, the CT will consist of ≥ 0.3 cm thick axial slices and will extend no less than from the top of 
the iliac crests cranially to the either 2 cm below the ischial tuberosity or the level of the lesser trochanter 
(whichever is more inferior) caudally. If 0.3 cm or less slice thickness is not possible for the entire scan, 
the reconstructed axial slice thickness shall, in the vicinity of the target volumes, be sufficient to enable 
accurate dose calculation resolution. The protocol recommends a reconstructed slice thickness of ≥ 0.3 
cm (≥ 0.2 cm for SBRT) in this region. For regions of the patient either superior or inferior to the target-
volume region, a greater slice thickness may be used (up to 0.5 cm). Fiducial length may also mandate 
smaller slice thickness within the region encompassing the fiducial markers. Ideally, at least two slices 
should intersect each fiducial marker. If a single CT scan cannot be obtained due to large spatial 
separations between targets or planning system slice number limitation, multiple CT scans are allowed 
provided that organs at risk for each target are encompassed in that target’s scan. Imaging to allow a 
composite dose distribution of all targets is preferred. 
For proton therapy, properly contour all the immobilization devices and couch structures. If needed, 
specific density values should be used for any non-tissue materials involved in the proton beam path per 
institutional policy. The recommended slice thickness shall be ≤ 0.3cm. Beam passing through unknown 
materials should be avoided with margin. Either additional margins (added to the CTV, to take account 
of the setup uncertainty without robust optimization) or robust optimization should be used for CTV 
coverage evaluation. If robust optimization is used, values should be selected to take account of the 
setup uncertainties (the same as the setup margins) and range uncertainties according to institutions’ 
protocol, preferably at 0.3-0.5 cm for setup uncertainties and 3%-3.5% level for range uncertainties. 
Robustness evaluation is highly recommended for all proton plans. Examples of robustness evaluations 
are given in Section 5.2.6. 
 
 
MR-based simulation imaging: 
 
The primary volumetric image acquired for target delineation and dose calculation purposes may be MR 
imaging, provided that the voxel-by-voxel density-assignment techniques are accommodated.  
 
The reconstructed axial slice thickness shall, in the vicinity of the target volumes, be sufficient to enable 
accurate dose calculation resolution. The protocol recommends a reconstructed slice thickness of 0.3 cm 
(0.2 cm for SBRT) or less in this region. If allowed by the protocol investigators: for regions of the 
patient either superior or inferior to the target-volume region, a greater slice thickness may be used (up 
to 0.5 cm), with the scan range extending superiorly and inferiorly from the boundaries of the target 
volume. 
 
For MRI simulation the following imaging protocols are recommended: 

 Patient setup should represent treatment conditions (bowel prep, bladder prep, immobilization 
devices, etc.). 

 Bladder filling should be comfortable to reduce image blurring. 
 No MR endorectal coil shall be used (because patient will not have a coil during treatment), 

although a surface body coil may be used. 
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 Field of view should generally be >14 cm, to include prostate and SV and skin surface. 
 Each imaging sequence should strive to minimize acquisition times (< 5 minutes if possible) to 

minimize image blurring due to motion. 
  Utilize optimal MR sequences for prostate such as T2W, T2W TSE/FSE, DWI, DCE, 3DFFE, 

T2 cube etc. 
 A synthetic CT may be generated for treatment planning (not recommended for Proton therapy). 
 For MR-Linacs, optimal planning imaging protocol is recommended, with a reference CT or 

synthetic CT for density mapping. 
 
Multimodality simulation imaging: 
 
Additional images may be acquired to refine the definition of the target volumes; these include contrast-
enhanced CT images, functional MR images, and nuclear medicine images (e.g. FDG- and PSMA-
PET/CT, SPECT). Depending upon the anatomic region being treated, either rigid registration or 
deformable registration may be used. The local accuracy of the target registration shall be verified. 
 
Field of View: 
 
The patient may be positioned such that targets and proximal skin surfaces are fully encompassed within 
the FOV. The field of view (FOV) and superior-inferior extent of the primary planning image shall be 
large enough so as to encompass the target volume, the entirety of the organs at risk (OARs), and any 
regions through which treatment beams may propagate through the patient (typically ≥ 5cm superior 
and inferior to the field border for coplanar and 15 cm for non-coplanar fields) with sufficient margin to 
accurately account for lateral scatter in the treatment planning system. However, the entirety of the 
OARs of interest must also be fully included in the FOV; no extrapolation of the OAR contours outside 
the FOV is permitted. For all planning techniques, treatment beam trajectories entering through regions 
truncated by the image FOV are not permitted. For proton therapy, the FOV must also encompass any 
immobilization devices in the beam path, with the exception of devices that may be virtually modelled 
in the TPS during planning. 
 
Use of contrast agents: 
 
Use of contrast (IV, Oral, or rectal) is to be determined by the protocol investigators. Note, the placement 
of contrast in the rectum may cause the rectum to appear more anterior than it will be during treatment. 
Vascular contrast from the planning dataset is recommended to be converted to water equivalent density 
if used for planning. Duplicate planning datasets obtained prior to injection of IV contrast may be used 
for dose calculation. CT scans containing contrast agents should not be used for proton dose calculation.  
 
Artifacts in the Planning CT Images: 
 
 Image density artifacts due to hip prosthesis, metallic markers, gas or other artifacts: When 

metal hip prostheses are present, CT vendor available metal artifact reduction software can be 
utilized to improve image quality but must be approved by the protocol study investigators. If 
low-density or high-density “streaks” or beam-hardening artifacts appear in the image within 
regions known to be of uniform density, density-override contours may be drawn to encompass 
these artifacts, with an appropriate density value forced within these contours. Note that radio-



 

9 
 

opaque fiducials present on the skin surface during the planning CT simulation shall be corrected 
in this manner as well, if they cannot otherwise be excluded from the patient external contour 
and the subsequent dose calculation within the TPS. Metal artifact reduction technique in CT 
scanner can be used for cases with high-density objects. Beams passing through unknown 
materials and high Z materials should be avoided with margin to reduce dose calculation 
uncertainty. These considerations apply to photon and proton planning. 
 

Image Registration/Fusion for Target Definition: 
 
MRI/PET/CT registrations shall be prostate-to-prostate registration. Bone-to-bone registration of the 
pelvis is not recommended. Appropriate multi-modality image fusion techniques should be used for 
MRI-CT fusion. In the absence of fiducial markers, manual or automated registration restricted to 
prostate and periprostatic structures must be performed. In the presence of fiducial markers, a manual 
point-based registration is recommended. The quality of registration must be evaluated prior to treatment 
planning. Internal peer review of registration quality is strongly recommended. Functional and 
molecular imaging techniques such as FDG- and PSMA-PET/CT imaging may be used as part of staging 
and to assist in volume delineation in all eligible patients. Deformable or rigid registration will be 
permitted for multi-modality fusions.  
 
5.2.4 Definition of Target Volumes and Margins 
 
Note: All structures must be named for digital RT data submission as listed in the table below. The 
structures marked as “Required” in the table must be contoured and submitted with the treatment plan. 
Structures marked as “Required when applicable” must be contoured and submitted when applicable. 
Resubmission of data may be required if labeling of structures does not conform to the standard DICOM 
name listed. Capital letters, spacing and use of underscores must be applied exactly as indicated. 
 
Entries in the first column of the list below will be entered and edited by the QA Staff. The PIs are 
required to specify the information in the second, third columns. The detailed specifications must include 
crucial items such as boundary definitions and margins. 
 
Delineation may be done either manually, or through an auto-segmentation process (using either image 
grayscale level differences or anatomic site-specific atlas), provided that all contours are verified 
manually. 
 
The definition of target volume will be in accordance with ICRU Report 50: Prescribing, Recording, 
and Reporting Photon Beam Therapy as well as ICRU Report 62. Names must conform to AAPM TG 
263 (Standardization Nomenclature in Radiation Oncology). 

Treatment will be given only to the PTV using fields shaped to exclude as much of the bladder and 
rectum as possible.  Field arrangements will be determined during treatment planning to produce an 
optimal conformal plan in accordance with volume definitions.  The treatment plan used for each patient 
will be based on an analysis of the volumetric dose distribution including dose-volume histogram (DVH) 
analyses of the PTV and critical normal structures. 
 
In proton therapy, generic homogeneous PTV margins that exist in photon therapy are typically not 
sufficient. For photon beams, the PTV is primarily used to delineate lateral margins as referenced in 
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each beams-eye-view. In the case of proton beams, in addition to these lateral margins, a margin in depth 
is also needed to allow for uncertainties in the knowledge of where the proton distal edges fall. 

Evaluation Target Volume (ETV, for passive scattered plans): ETV will consist of the CTV plus an 
approximate 3-6 mm margin in all directions except in the posterior direction, where the margin will be 
4-5 mm. Additional beam proximal and distal margins from ETV in beam directions will be determined 
as per standard treatment planning process. The ETV can be used for plan normalization of both passive 
scattering and scanning beam proton treatment planning. 

Scanning Target Volume (STV, for spot-scanning plans): STV is defined as a treatment planning aid 
when using scanning proton beams. The STV will typically consist of the CTV plus a variable margin 
as follows: 8-12 mm laterally, 3-6 mm anteriorly and superiorly-inferiorly, and 3-5 mm posteriorly. The 
STV can be used as an optimization objective for scanning beam, however, if robust optimization for 
range uncertainty and setup error is used, STV will effectively be the same as the ETV. 

 

Standard Name Description Delineation 
guidelines 

Validation 
Required/Required when 
applicable/Optional 

CTV_Pros_xxxx 
(xxxx=prescription 
dose) 

Prostate gland Prostate gland Required for all patients 

CTV_SV_Inv_xxxx 
(xxxx=full 
prescription dose) 

Seminal vesicles -
Portion of seminal 
vesicles with gross 
involvement 

In cases where 
there is gross 
involvement of a 
portion of the 
seminal vesicles, 
there may be two 
CTV_SV volume 
contours:  

CTV_SV_Inv_xxxx 
for the   

involved portion 
and  
CTV_SV_xxxx for 
the uninvolved 
portion 

Required when applicable, 
for cases where there is 
gross involvement of a 
portion of the seminal 
vesicles 

CTV_SV_xxxx  

(xxxx=prescription 
dose) 

Seminal vesicles -
Uninvolved portion of 
the seminal vesicles 

The remainder of 
the seminal vesicles 
not included in  

CTV_SV_Inv_xxxx 

Required for all patients 
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CTV_LNPelv_xxxx 
(xxxx=prescription 
dose) 

Pelvic lymph node 
basins 

As per NRG 
contouring 
guidelines  (Hall 
WA et al., Int J 
Radiat Oncol Biol 
Phys 2021) 

Required for patients 
receiving treatment to the 
lymph node basins 

GTV_mb_xxxx  

(xxxx=prescription 
dose) 

Macroscopic disease 
(mb=micro boost) 

MRI delineated 
gross disease in the 
prostate for micro-
boost (maximum 2 
lesions) 

Required for patients 
treated with simultaneous 
integrated micro-boost 

GTV_LNX_xxxx  

(xxxx=prescription 
dose)  

When more than 
one  Lymph Node 
contoured  

(X=lymph node # 
in volume name 
CTV_LN1_xxxx, 
CTV_LN2_xxxx, 
etc. 

Grossly involved 
pelvic lymph node on 
conventional imaging 
(CT or MRI) or PET 
imaging 

Grossly involved 
lymph node as 
visualized on 
conventional 
imaging (CT or 
MRI) or PET 
imaging 

Required when grossly 
involved lymph nodes are 
present on conventional 
imaging or PET imaging 

CTV_LNX_xxxx  

(xxxx=prescription 
dose)  

When more than 
one  Lymph Node 
contoured  

(X=lymph node # 
in volume name 
CTV_LN1_xxxx, 
CTV_LN2_xxxx, 
etc. 

GTV_LNX_xxxx plus 
optional margin for 
microscopic disease 

GTV_LN plus 
optional margin for 
microscopic disease 

Optional when applicable 
for patients with grossly 
involved lymph nodes on 
conventional imaging (CT 
or MRI) or PET imaging 

PTV_LNX_xxxx  

(xxxx=prescription 
dose)  

PTV expansion for 
CTV_LNX_xxxx   

CTV_LN plus PTV 
expansion    

Required when applicable 
for photon cases with 
grossly involved lymph 
nodes seen on conventional 
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When more than 
one Lymph Node 
contoured  

(X=lymph node #)  
in volume name 
PTV_LN1_xxxx, 
PTV_LN2_xxxx, 
etc. 

(CT or MRI) or PET 
imaging 

PTV_Pros_xxxx 
(xxxx=prescription 
dose)   

PTV expansion for 
CTV_Pros_xxxx   

CTV_Pros plus 
PTV expansion   

Required for photon cases   

PTV_SV_Inv_xxxx 
(xxxx=prescription 
dose) 

PTV expansion for 
CTV_SV_Inv_xxx x 

CTV_SV_Inv plus 
PTV expansion 

Required when applicable 
for photon cases 

PTV_SV_xxxx  

(xxxx=prescription 
dose)    

PTV expansion for 
CTV_SV_xxxx   

CTV_SV plus PTV 
expansion    

Required for photon cases   

PTV_mb_xxxx GTV_mb_xxxx GTV_mb_xxxx- 
minus OARs 

Required for photon cases 
treated with simultaneous 
integrated micro-boost 

PTV_LNPelv_xxxx 
(xxxx=prescription 
dose) 

PTV expansion for 
CTV_LNPelv_xxxx 

 Required for photon cases 
receiving treatment to the 
lymph node basins. 

PTV_pEval Evaluation Target 
Volume for passive 
scattered plans 

PTV_pEval for the 
prostate and 
seminal vesicles 
will typically 
consist of the CTV 
plus an approximate 
3-6 mm margin in 
all directions except 
in the posterior 
direction, where the 
margin will 
typically be 4-5 
mm. 

Required for proton cases-
passive scattered plans 
only 

PTV_pScan Scanning Target 
Volume for spot-
scanning plan 

PTV_pScan for the 
prostate and 
seminal vesicles 
will typically 

Required for proton cases-
spot scanning plans only 
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consist of the CTV 
plus a variable 
margin as follows: 
8-12 mm laterally, 
3-6 mm anteriorly 
and superiorly-
inferiorly, and 3-5 
mm posteriorly. 
Depends on 
whether fiducial 
markers are used or 
not, the institution 
should select 
appropriate margin.   

*XXXX is the prescribed dose in cGy. 

Detailed Specifications: 
 
Gross Tumor Volume (GTV): 
 
GTV_mb_xxxx: Macroscopic disease on MRI, using at least T2 weighted (T2W) sequence and ideally 
augmented by diffusion weighted imaging (DWI). In the case of more than one lesion to be boosted 
(maximum 2 allowed), both GTV volumes should be summed in a single GTV_mb_xxxx volume. 
Required only for micro-boost technique. 
 
GTV_LNX_xxxx: Grossly involved pelvic lymph node on conventional imaging (CT or MRI) or PET 
imaging. When more than one GTV LN contour is required, GTVs will be labelled numerically: 
GTV_LN1_xxxx, GTV_LN2_xxxx, GTV_LN3_xxxx, etc. 
 
Clinical Target Volume (CTV): 
 
Separate CTVs will be created for the prostate and seminal vesicles. When lymph nodes are treated, a 
separate CTV will be created for the pelvic lymph node basin. 
 
CTV_Pros_xxxx: Prostate 
**In cases where there is gross involvement of a portion of the seminal vesicles, there may be two 
CTVs. 
 
CTV_SV_Inv_xxxx: Grossly involved portion of the seminal vesicles (full prescription dose). 
 
CTV_SV_xxxx: Uninvolved portion of seminal vesicles. 
 
CTV_LNPelv_xxxx: Pelvic lymph node basin. 
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CTV_LNX_xxxx: Grossly involved pelvic lymph node plus optional margin for microscopic disease. 
When more than one CTV LN contour is required, CTVs will be labelled numerically: CTV_LN1_xxxx, 
CTV_LN2_xxxx, CTV_LN3_xxxx, etc. 
 
Planning Target Volume (PTV): 
 
The PTV will provide a margin around the CTV to compensate for the variability of treatment set up 
and internal organ motion. A PTV should be generated for each CTV to be treated. PTV should be 
generated per standard clinical practice at individual institutions with stipulations as noted below. If the 
prostate and seminal vesicles are both treated to the same dose, one combined PTV may be used. 
 
Field arrangements will be determined during treatment planning to produce an optimal conformal plan 
in accordance with volume definitions. The treatment plan used for each patient will be based on an 
analysis of the volumetric dose distribution including dose-volume histogram (DVH) analyses of the 
PTV and critical normal structures. Separate PTVs will be created for the prostate and seminal vesicles. 
When lymph nodes are treated, a separate PTVs will be created for the pelvic lymph node basin and 
grossly involved nodes. 
 
PTV_Pros_xxxx: PTV expansion for CTV_Pros_xxxx. An expansion between 3 and 5 mm around the 
CTV is required, with anisotropic margins permitted.  
 
PTV_SV_Inv_xxxx: PTV expansion for CTV_SV_Inv_xxxx. The same expansions apply here as for 
PTV_Pros_xxxx. 
 
PTV_SV_xxxx: PTV expansion for CTV_SV_xxxx. The same expansions apply here as for 
PTV_Pros_xxxx. 
 
PTV_LNPelv_xxxx: PTV expansion for CTV_LNPelv_xxxx. This expansion should be between 5 and 
7 mm. 
 
PTV_mb_xxxx: No expansion (0mm) from GTV_mb_xxxx. Instead, PTV_mb_xxxx shall represent a 
Boolean operation of GTV_mb_xxxx subtracting normal OARs (i.e., bladder, rectum) and Urethra_PRV02. 
This PTV volume is required only if electing to treat with microboost technique. 
 
PTV_LNX_xxxx: PTV expansion for either GTV_LNX_xxxx (direct expansion of GTV is permitted; 
CTV is not required) or CTV_LNX_xxxx. When more than one PTV LN contour is required, PTVs will 
be labelled numerically: PTV_LN1_xxxx, PTV_LN2_xxxx, PTV_LN3_xxxx, etc. 
 
For each volume created the prescription dose to the target will be included in the structure name. For 
example, if the PTV_LNPelv_xxxx is prescribed 4500 cGy the structure name will be 
PTV_LNPelv_4500. 
 
Proton Volumes 
 
In proton therapy, generic homogeneous PTV margins that exist in photon therapy are typically not 
sufficient. For photon beams, the PTV is primarily used to delineate lateral margins as referenced in 
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each beams-eye-view. In the case of proton beams, in addition to these lateral margins, a margin in depth 
is also needed to allow for uncertainties in the knowledge of where the proton distal edges fall. 
 
PTV_pEval (Evaluation Target Volume for passive scattered plans): PTV_pEval for the prostate and 
seminal vesicles will typically consist of the CTV plus an approximate 5-6 mm margin in all directions 
except in the posterior direction, where the margin will typically be 4-5 mm. Additional beam proximal 
and distal margins from PTV_pEval in beam directions will be determined as per standard treatment 
planning process at individual institutions. The PTV_pEval can be used for plan normalization of both 
passive scattering and scanning beam proton treatment planning. 
 
PTV_pScan (Scanning Target Volume for spot-scanning plans): PTV_pScan is defined as a treatment 
planning aid when using scanning proton beams. The PTV_pScan for the prostate and seminal vesicles 
will typically consist of the CTV plus a variable margin as follows: 8-12 mm laterally, 3-6 mm anteriorly 
and superiorly-inferiorly, and 3-5 mm posteriorly. If fiducial markers are required, the setup margin 
should be on the narrow side of the variable margin (8-10 mm laterally and 3-5 mm). The PTV_pScan 
can be used as an optimization objective for scanning beam, however, if robust optimization for range 
uncertainty and setup error is used, PTV_pScan will effectively be similiar as the PTV_pEval. 
 
5.2.5 Definition of Critical Structures and Margins 

Note: All structures must be named for digital RT data submission as listed in the table below. The 
structures marked as “Required” in the table must be contoured and submitted with the treatment plan. 
Structures marked as “Required when applicable” must be contoured and submitted when applicable. 
Resubmission of data may be required if labeling of structures does not conform to the standard DICOM 
name listed. Capital letters, spacing and use of underscores must be applied exactly as indicated. 
 
Entries in the first column of the list below will be entered and edited by the QA Staff.  The PIs are 
required to specify the information in the second, third columns. The detailed specifications have to 
include crucial items such as boundary definitions and margins. 
 

Standard Name 
 

Description 
 

Validation 
Required/Required when 
applicable/Optional 

Rectum Rectum  Required 

Bladder Bladder Required 

Bladder-CTV Entire bladder minus 
CTV 

Required 

Femur_Head_L Left Femoral Head Required 

Femur_Head_R Right Femoral Head Required 

Femur_Heads Both Femoral Heads Required 

Colon_Sigmoid Sigmoid Required for all patients 
with sigmoid present 
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Bowel_Bag Region potentially 
containing Small and 
Large Bowel extending 2 
cm cranial to the highest 
PTV 

Required 
 

Bowel_Small Individual Small Bowel 
loops within 2 cm of 
Prostate PTV and any 
PTV of grossly involved 
nodes 

Required when applicable 

PenileBulb Penile Bulb Required  

Urethra Urethra, contoured as a 6 
mm diameter circle from 
bladder inlet to >= 5 mm 
caudal to 
PTV_Pros_xxxx. MRI or 
Foley catheter may be 
used to aid delineation. 

Required for simultaneous 
integrated micro-boost and 
ultra hypofractionation 

Urethra_PRV02 Urethra + 2 mm 
expansion 

Required for simultaneous 
integrated micro-boost 

External External Patient Contour Required 

E-PTV External minus PTVs Required 

 

Detailed Specifications: 

 Bladder, rectum, sigmoid, small bowel, femoral heads, urethra, penile bulb will be considered as 
solid organs rather than just contouring the walls for each organ. 

 Bladder: Should be contoured from its base to the dome. 
 Rectum: Should be contoured from the anus (at the level of ischial tuberosities) for a length of 

11-15 cm or to the recto sigmoid flexure. This generally is below the bottom of the sacroiliac 
joints. Care should be taken to avoid sigmoid or small bowel. 

 Femur Head L/R: Should be considered separately. Each femoral head should be outlined down 
to the interface between the greater and less trochanters. 

 The tissue within the skin and outside all other critical normal structures and PTV (i.e. Body) is 
to be designated as unspecified tissue. 

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

 Bowel_Bag: This structure refers to the portions of the peritoneal cavity that can potentially 
contain small and large bowel. Non-GI normal structures should be excluded. Contouring of this 
structure should begin inferiorly from the level of the most inferior small or large bowel loop or 
at the recto-sigmoid junction, whichever is most inferior. The recto-sigmoid junction can be 
identified on the CT scan at the level the bowel turns anteriorly, close to the inferior level of the 
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sacroiliac joints. Contouring should extend 2 cm superior to the superior-most slice of the PTV. 
 Bowel_Small: Contour all small bowel loops within 2 cm of the prostate/seminal vesicle PTV 

and within 2 cm of any PTV encompassing grossly involved pelvic nodes. 
 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. 
 Urethra: The urethra will be contoured longitudinally as a 6 mm diameter circle along the length 

of the Foley catheter if used at the time of simulation from its exit from the Foley balloon to the 
prostate apex. 

 External: The skin encompassing all CT slices from 1.5 cm inferior to superior of the radiation 
fields 

 E-PTV: External patient contour minus all PTV volumes 
 

5.2.6 Dose Prescription 
 
Note: The information provided in this section can be used for adjusting the dose constraints for 
treatment planning purposes. This table together with the planning priority table should be used during 
dose optimization. It is important to remember that ideal plans might not be achievable in all cases. 
Thus, the Compliance Criteria table could be different than the information given here. Cases will be 
scored using the Compliance Criteria table. 
 
Prescription dose to the PTV shall be according to the following:  In Arm 1 of the study, patients will 
receive ____ daily fractions of ____ cGy. These patients will be treated ____ days a week. The total 
dose will be ____ cGy. The total duration of treatment will be no shorter than ____ days and no longer 
than ____ days.  In Arm 2 of the study, patients will receive ____ fractions of radiation; each fraction 
size will be ____ cGy. The total dose will be ____ cGy. The ____ treatments will be scheduled to be 
delivered over approximately ____ days. A minimum of ____ hours and a maximum of ____ hours 
should separate each treatment.  
 
Tables 1-5 give specifications regarding prescription to the selected PTVs. Of note, for those selected 
to receive simultaneous integrated micro-boost, coverage should be sacrificed as needed to respect 
normal tissue constraints. Dose specification technique for all volumes below ideally are to cover 
>=98% of PTV. The only exception is for PTV_mb_xxxx (simultaneous integrated micro-boost, 
optional), for which prescription would be specified ideally to cover >=90% of the PTV only if feasible 
without violating OARs constraints. 
 
Proton Therapy Dose Prescription  
Robust optimization to the GTV/CTVs is recommended for proton therapy. Range uncertainties should 
be used according to the institution’s protocol. The setup uncertainty included either in the optimization 
or in the setup margin should be provided. Verification CTs acquired using the CT sim may be used 
before the first treatment fraction or while the patient is on treatment to assess the robustness of the 
proton plan. For robust evaluation on the planning CT and the verification CTs should be submitted for 
review. 
 
Note: The fractionation dose values provided in the following tables are just for the generic 
template and protocol PI’s will need to determine these values for individual protocols. 
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Table 1. 
Standard Fractionation 
Treatment of Prostate and Seminal Vesicles Alone (Single-Phase Plan) 
Target Standard Name Dose (Gy) Fraction 

Size (Gy) 
# of 
fractions  

Dose specification 
technique 

PTV_Pros_xxxx,  
PTV_SV_Inv_xxx 
(when applicable) 

75.6 - 81.0 1.8-2.0 39-45 Covering ≥98% of PTV or 
≥95% of CTV in worse 
case robustness analysis 
(proton cases) 

PTV_SV_xxxx 54.6-76.5 1.3-2.0 39-45 Covering ≥98 % of PTV 
Micro-boost Doses (optional; lower doses may be used at physician discretion allowing for 

OAR tolerances) 
PTV_mb_xxxx (optional) 100.8 

101.1 
101.2 
102.6 

2.40 
2.35 
2.30 
2.28 

42 
43 
44 
45 

Covering ≥90% of PTV 

PTV_Pros_xxxx,  
PTV_SV_Inv_xxx 
(when applicable) 

76.0-80.0 2.0 38-40 Covering ≥98% of PTV or 
≥95% of CTV in worse 
case robustness analysis 
(proton cases) 

PTV_SV_xxxx 53.2-72.0 1.4-1.8 38-40 Covering ≥98 % of PTV 
Micro-boost Doses Only (optional; lower doses may be used at physician discretion allowing 

for OAR tolerances) 
PTV_mb_xxxx (optional) 96.9 

97.5 
98.8 

2.55 
2.50 
2.47 

38 
39 
40 

Covering ≥90% of PTV 

Treatment of Prostate, Seminal Vesicles, Pelvic Lymph Nodes (Two phase plan) (if treating) 
Target Standard Name Dose (Gy) Fraction 

Size (Gy) 
# of 
fractions  

Dose specification 
technique 

PTV_Pros_xxxx, 
PTV_SV_Inv_xxxx 
(when applicable) 

75.6 - 81.0 
(Includes 
initial phase) 

1.8 12-20 
(Number 
of boost 
phase 
fractions) 
 

Covering ≥98% of PTV or 
≥95% of CTV in worse 
case robustness analysis 
(proton cases) 

76.0 – 80.0 
(Includes 
initial phase) 

2.0 11-18 
(Number 
of boost 
phase 
fractions) 
 

Covering ≥98% of PTV or 
≥95% of CTV in worse 
case robustness analysis 
(proton cases) 

PTV_SV_xxxx 45.0-54.0 1.8 25-30 
(Initial 
phase) 

Covering ≥98 % of PTV 

44.0-54.0 2.0 22-27 
(Initial 

Covering ≥98 % of PTV 
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phase) 
PTV_LNPelv_xxxx 45.0-54.0 1.8 25-30 

(Initial 
phase) 

Covering ≥98 % of PTV 

44.0-54.0 2.0 22-27 
(Initial 
phase) 

Covering ≥98 % of PTV 

PTV_LNX_xxxx  
(when applicable) 
When more than one 
Lymph Node contoured 
(X=lymph node # 1-5) in 
volume name  
PTV_LN1_xxxx,  
PTV_LN2_xxxx, etc. 

45.0-81.0* Variable* 25-45* Covering ≥98 % of PTV 
44.0-80.0* Variable* 22-40* Covering ≥98 % of PTV 

Micro-boost Doses (optional) 
PTV_mb_xxxx (optional) See dose above as per fraction size and 

number 
Covering ≥90% of PTV 

* When grossly involved pelvic lymph nodes are present and a two-phase plan is chosen, then 
depending on the location of the involved nodes (PTV_LNX_xxxx), at clinician discretion they 
may be treated either: 

1) in the first phase alone using a SIB technique to escalate dose to PTV_LNX_xxxx. Such an 
approach is most appropriate for involved lymph nodes that are remote from the prostate. 

OR 

2) in both the first and second phases. Such an approach is most appropriate for involved lymph 
nodes that are in close proximity to prostate.  If treated in both phases, then in the first phase 
PTV_LNX_xxxx will be treated to the same dose as PTV_LNPelv_xxxx. In the second phase, a 
SIB technique may be used, if necessary, to de-escalate dose to PTV_LNX_xxxx relative to 
PTV_Pros_xxxx. 

Whichever approach is chosen, the prescription dose xxxx for PTV_LNX_xxxx will correspond 
to the dose for the composite plan.  This prescription dose will be limited by normal tissue dose-
volume criteria, especially for Bowel_Bag and Colon_Sigmoid. 

 
Table 2. 
Moderate Hypofractionation 
Treatment of Prostate and Seminal Vesicles Alone (Single-Phase Plan) 
Target Standard Name Dose (Gy) Fraction 

Size (Gy) 
# of 
fractions  

Dose specification 
technique 

PTV_Pros_xxxx,  
PTV_SV_Inv_xxx 

72.0 2.4 30 Covering ≥98% of PTV 
or ≥95% of CTV in 
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(when applicable) worse case robustness 
analysis (proton cases) 

70.0 2.5 28 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

68.0 2.72 25 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

60.0-62.0 3.0-3.1 20 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

PTV_SV_xxxx 51.0-60.0 1.7-2.0 30 Covering ≥98 % of PTV 
 50.4-58.8 1.8-2.1 28 Covering ≥98 % of PTV 
 45.0-57.5 1.8-2.3 25 Covering ≥98 % of PTV 
 42.0-54.0 2.1-2.7 20 Covering ≥98 % of PTV 

Micro-boost Doses (optional) 
PTV_mb_xxxx (optional) 90.0 3.0 30 Covering ≥90% of PTV 
 88.2 3.15 28 Covering ≥90% of PTV 
 85.0 3.4 25 Covering ≥90% of PTV 
 78.0 3.9 20 Covering ≥90% of PTV 

 
 
Table 3. 
Simultaneous Integrated Boost (Single-phase plan prostate, pelvic lymph nodes, seminal 
vesicles – if treating) 
Treatment of Prostate and Seminal Vesicles Alone 
Target Standard Name Dose (Gy) Fraction 

Size (Gy) 
# of 
fractions  

Dose specification 
technique 

PTV_Pros_xxxx,  
PTV_SV_Inv_xxx 
(when applicable) 

72 2.4 30 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

PTV_SV_xxxx 51.0-60.0 1.7-2.0 30 Covering ≥98 % of PTV 
PTV_LNPelv_xxxx 51.0 1.7 30 Covering ≥98 % of PTV 
PTV_LNX_xxxx  
(when applicable) 
When more than one 
Lymph Node contoured 
(X=lymph node # 1-5) in 
volume name  
PTV_LN1_xxxx,  
PTV_LN2_xxxx, etc. 

60.0-72.0 2.0-2.4 30 Covering ≥98 % of PTV 

Micro-boost Doses (optional) 
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PTV_mb_xxxx (optional) 90.0 3.00 30 Covering≥ 90% of PTV 
PTV_Pros_xxxx,  
PTV_SV_Inv_xxx 
(when applicable) 

70.0 2.5 28 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

PTV_SV_xxxx 50.4-58.8 1.8-2.1 28 Covering ≥98 % of PTV 
PTV_LNPelv_xxxx 47.6-50.4 1.7-1.8 28 Covering ≥98 % of PTV 
PTV_LNX_xxxx  
(when applicable) 
When more than one 
Lymph Node contoured 
(X=lymph node # 1-5) in 
volume name  
PTV_LN1_xxxx,  
PTV_LN2_xxxx, etc. 

58.8-70.0 2.1-2.5 28 Covering ≥98 % of PTV 

Micro-boost Doses (optional) 
PTV_mb_xxxx (optional) 88.2 3.15 28 Covering ≥90% of PTV 
PTV_Pros_xxxx,  
PTV_SV_Inv_xxx 
(when applicable) 

68.0 2.72 25 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

PTV_SV_xxxx 45.0-57.5 1.8-2.3 25 Covering ≥98 % of PTV 
PTV_LNPelv_xxxx 45.0-50.0 1.8-2.0 25 Covering ≥98 % of PTV 
PTV_LNX_xxxx  
(when applicable) 
When more than one 
Lymph Node contoured 
(X=lymph node # 1-5) in 
volume name  
PTV_LN1_xxxx,  
PTV_LN2_xxxx, etc. 

55.0-68.0 2.2-2.72 25 Covering ≥98 % of PTV 

Micro-boost Doses (optional) 
PTV_mb_xxxx (optional) 85.0 3.4 25 Covering >= 90% of 

PTV 
PTV_Pros_xxxx,  
PTV_SV_Inv_xxx 
(when applicable) 

60.0-62.0 3.0-3.1 20 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

PTV_SV_xxxx 42.0-54.0 2.1-2.7 20 Covering ≥98 % of PTV 
PTV_LNPelv_xxxx 42.0-44.0 2.1-2.2 20 Covering ≥98 % of PTV 
PTV_LNX_xxxx  
(when applicable) 
When more than one 
Lymph Node contoured 
(X=lymph node # 1-5) in 
volume name  

50.0-62.0 2.5-3.1 20 Covering ≥98 % of PTV 
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PTV_LN1_xxxx,  
PTV_LN2_xxxx, etc. 

Micro-boost Doses (optional) 
PTV_mb_xxxx (optional) 78.0 3.9 20 Covering >= 90% of 

PTV 
Simultaneous Integrated Boost to Prostate and Pelvic Nodes Followed by Sequential 
Prostate Boost 
Target Standard Name Dose (Gy) Fraction 

Size (Gy) 
# of 
fractions  

Dose specification 
technique 

PTV_Pros_xxxx,  
PTV_SV_Inv_xxx 
(when applicable) 

62.5 2.5 25 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

PTV_SV_xxxx 45.0-52.5 1.8-2.1 25 Covering ≥98 % of PTV 
PTV_LNPelv_xxxx 45.0 1.8 25 Covering ≥98 % of PTV 
PTV_LNX_xxxx  
(when applicable) 
When more than one 
Lymph Node contoured 
(X=lymph node # 1-5) in 
volume name  
PTV_LN1_xxxx,  
PTV_LN2_xxxx, etc. 

52.5-62.5 2.1-2.5 25 Covering ≥98 % of PTV 

Micro-boost Doses (optional) 
PTV_mb_xxxx (optional) 78.75 3.15 25 Covering >= 90% of 

PTV 
Boost Phase 

PTV_Pros_xxxx,  
PTV_SV_Inv_xxx 
(when applicable) 

7.5 2.5 3 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

PTV_LNX_xxxx  
(when applicable) 
When more than one 
Lymph Node contoured 
(X=lymph node # 1-5) in 
volume name  
PTV_LN1_xxxx,  
PTV_LN2_xxxx, etc. 

6.3-7.5 2.1-2.5 3 Covering ≥98 % of PTV 

Micro-boost Doses (optional) 
PTV_mb_xxxx (optional) 9.45 3.15 3 Covering >= 90% of 

PTV 
 
Table 4. 
SBRT (Ultra-hypofractionation)* 
Target Standard Name Dose (Gy) Fraction # of Dose specification 
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Size (Gy) fractions  technique 
PTV_Pros_xxxx,  
PTV_SV_Inv_xxx 
(when applicable) 

36.25 7.25 5 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

CTV_Pros_xxxx,  
CTV_SV_Inv_xxxx   
(when applicable) 

40.0 8.0 5 Covering ≥98 % of PTV 

PTV_SV_xxxx 25.0-30.0 5.0-6.0 5 Covering ≥98 % of PTV 
Treatment of Pelvic Lymph Nodes (when applicable) 

PTV_LNPelv_xxxx 25.0 5.0 5 Covering ≥98 % of PTV 
PTV_LNX_xxxx  
(when applicable) 
When more than one 
Lymph Node contoured 
(X=lymph node # 1-5) in 
volume name  
PTV_LN1_xxxx,  
PTV_LN2_xxxx, etc. 

30.0-40.0 6.0-8.0 5 Covering ≥98 % of PTV 

Micro-boost Doses (optional) 
PTV_mb_xxxx (optional) 45.0 9.0 5 Covering ≥90% of PTV 
* When SBRT is delivered using CyberKnife, in addition to the above specifications, the 
PTV_Pros_xxxx prescription isodose shall be 65-85% of Dmax 

 
Table 5. 
EBRT for Brachytherapy Boost 
Treatment of Prostate and Seminal Vesicles Alone (Single-Phase Plan) 
Target Standard Name Dose (Gy) Fraction 

Size (Gy) 
# of 
fractions  

Dose specification 
technique 

PTV_Pros_xxxx,  
PTV_SV_xxx 
(optional) 

45.0-50.4 1.8 25-28 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

44.0-50.0 2.0 22-25 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

37.5 2.5 15 Covering ≥98% of PTV 
or ≥95% of CTV in 
worse case robustness 
analysis (proton cases) 

PTV_LNPelv_xxxx 
(optional); 
PTV_SV_xxx 
(optional) 

45.0-50.4 1.8 25-28 Covering ≥98 % of PTV 
44.0-50.0 2.0 22-25 Covering ≥98 % of PTV 
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The maximum dose must not be within an “Organ at Risk” such as the Rectum, Bladder, Penile Bulb, 
etc. 

5.2.7 Compliance criteria 
 
The compliance criteria listed here will be used to score each case. Given the limitations inherent in the 
treatment planning process, the numbers given in this section can be different than the prescription table. 
The Per Protocol and Variation Acceptable categories are both considered to be acceptable. 
The Per Protocol cases can be viewed as ideal plans, and the Variation Acceptable category can include 
more challenging plans that do not fall at but near the ideal results. 
A final category, called Deviation Unacceptable, results when cases do not meet the requirements for 
either Per Protocol or Variation Acceptable. Plans falling in this category are considered to be 
suboptimal and additional treatment planning optimization is recommended.  This can also be caused 
by clinical complications or unusual anatomy and sometimes cannot be avoided. 
 
VxGy or % [cc or %],:   Volume [cc or %] receiving Dose [Gy, or %] 
CVxGyor %[ccor %],:  Complement Volume [cc or %] receiving Dose [Gy, or %] 
Dxcc or %[Gy or %],:  Dose [Gy or %] to Volume [cc or % of total volume] 
DCxcc or %[Gyor:  Dose [Gy or %] to Complement Volume [cc or % of total volume] 
Minimum dose is defined to D99%[Gy] or D99%[%] 
Maximum dose is defined as D0.03cc[Gy] or D0.03cc[%] 
Mean[Gy] or Mean[%]: Mean dose in Gy or % 
R100%: Ratio of 100% isodose volume over structure volume [SBRT only]  ( conformity index) 
 

Target Volume Constraints and Compliance Criteria 
 
Target Volume Constraints: 
 
Note: The dose volume constraint values provided in the following tables are just for the generic 
template and protocol PI’s will need to determine these values for individual protocols. For 
adaptive radiation therapy, the constraints for the daily plans are the same as the constraints for 
the initial plan, unless otherwise noted by the PI. 
 
Table 6. 
Name of Structure Dosimetric 

parameter* 
Per Protocol Variation Acceptable 

Photon-Based Treatment 
PTV_Pros_xxxx 
PTV_SV_Inv_xxxx  
(when applicable) 

D98%[%] ≥100% of Rx dose to 
prostate/SV 

≥98% of Rx dose to 
prostate/SV 

D99%[%] ≥95% of Rx dose to 
prostate/SV 

≥93% of Rx dose to 
prostate/SV 

D0.03cc[%]** ≤107% of Rx dose to 
prostate/SV (<=115% for 
SBRT) 

≤110% of Rx dose to 
prostate/SV  
(≤120% SBRT) 

PTV_LNPelv_xxxx* D98%[%] ≥100% of Rx dose to Pelvic ≥98% of Rx dose to 
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** LNs Pelvic LNs 
D99%[%] ≥95% of Rx dose to Pelvic 

LNs 
≥93% of Rx dose to 
Pelvic LNs 

PTV_SV_xxxx D98%[%] ≥100% of Rx dose to 
uninvolved SVs 

≥98% of Rx dose to 
uninvolved SVs 

D99%[%] ≥95% of Rx dose to 
uninvolved SVs 

≥93% of Rx dose to 
uninvolved SVs 

PTV_mb_xxxx**** D90%[%] ≥100% dose to  
PTV_Pros_xxxx 

No minimum required 

D99%[%] ≥112.5% of dose to  
PTV_Pros_xxxx***** 

No minimum required 

D0.03cc[%]** ≤105% dose to  
PTV_Pros_xxxx 

≤107% 

Proton-Based Treatment 
PTV_Pros_xxxx 
or   
CTV_Pros_xxxx 
 
PTV_SV_Inv_xxxx 
(when applicable)  
or   
CTV_SV_Inv_xxxx 
(when applicable) 

D98%[%] ≥100% of Rx dose to 
prostate/SV 

≥98% of Rx dose to 
prostate/SV or 
or ≥95% of CTV in 
worse case robustness 
analysis 

D99%[%] ≥95% of Rx dose to 
prostate/SV 

≥93% of Rx dose to 
prostate/SV 

D0.03cc[%]** ≤107% of Rx dose to 
prostate/SV (<=115% for 
SBRT) 

≤110% of Rx dose to 
prostate/SV  
(≤120% for SBRT) 

PTV_LNPelv_xxxx* 
** 
or 
CTV_LNPelv_xxxx 

D98%[%] ≥100% of Rx dose to Pelvic 
LNs 

≥98% of Rx dose to 
Pelvic LNs 
or ≥95% of CTV in 
worse case robustness 
analysis 

D99%[%] ≥95% of Rx dose to Pelvic 
LNs 

≥93% of Rx dose to 
Pelvic LNs 

PTV_SV_xxxx 
or 
CTV_SV_xxxx 
 

D98%[%] ≥100% of Rx dose to 
uninvolved SVs 

≥98% of Rx dose to 
uninvolved SVs 
or ≥95% of CTV in 
worse case robustness 
analysis 

 D99%[%] ≥95% of Rx dose to 
uninvolved SVs 

≥93% of Rx dose to 
uninvolved SVs 

PTV_mb_xxxx**** D90%[%] ≥100% dose to  
PTV_Pros_xxxx 

No minimum required 

 D99%[%] ≥112.5% of dose to  
PTV_Pros_xxxx***** 

No minimum required 

 D0.03cc[%]** ≥105% dose to  
PTV_Pros_xxxx 

≤107% 

*Per Protocol range is excluded from Variation Acceptable range. 
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** For treatments delivering a simultaneous integrated micro-boost, refer to the corresponding D0.03cc 
below for PTV_mb_xxxx. In these cases, the maximum dose must be within the PTV_mb_xxxx, and effort 
should be made to maximize conformality of the micro-boost. Please note that these criteria apply to 
gantry-based treatment; in patients on Arm 1 with treatment delivered using CyberKnife, the 
PTV_Pros_xxxx prescription isodose shall be 65-85% of Dmax. 
***For treatments delivering sequential boosts to PTV_Pros_xxxx following treatment of 
PTV_LNPelv_xxxx, evaluation of target coverage of PTV_LNPelv_xxxx will be made using the phase 
1/initial (as opposed to composite) plan. 
****For patients receiving simultaneous integrated micro-boost during EBRT, emphasis should be on 
meeting normal tissue tolerance while allowing lower coverage of the PTV_mb_xxxx volume. As such, 
inability to meet coverage guidelines listed will not count as deviations for the protocol. 
*****For regimens in which a range of doses are allowed for a given number of fractions (i.e. 20 fraction 
regimen), the D99%>=112.5% of PTV_Pros_xxxx guideline will refer to the highest total prostate dose 
for that fraction number in the protocol (i.e. 62Gy in 20 fractions). 
Note: Deviation Unacceptable occurs when dose limits for Variation Acceptable are not met.  

 
Normal Structure Constraints and Compliance Criteria 

 
Constraints should be based on references, with the references provided, or an explanation of the origin 
of the constraint should be given. 
Normal structure constraints should be per standard clinical practice at individual institutions and should 
follow QUANTEC constraints and guidelines (Bentzen 2010). Given the range of definitive radiation 
therapy treatment approaches are permitted, it is not possible to cover normal structure constraints for 
all radiation therapy combinations. 
Normal tissue constraint guidelines for the most commonly expected fractionation regimens are outlined 
below. 
 
Table 7. 
Radiation delivered to 36.25 Gy in 5 fractions to PTV with escalated secondary dose of 40 Gy 
in 5 fractions to CTV required, using simultaneous integrated boost technique 
Name of Structure Dosimetric 

parameter* 
Per Protocol Variation Acceptable 

Rectum V36Gy[cc] ≤1 cc ≤3 cc 
V32.6Gy[%] ≤10% ≤15% 
V29Gy[%] ≤20% ≤25% 
V18.1Gy[%] ≤50% ≤55% 

Bladder V37Gy[cc] ≤10 cc ≤20 cc 
V18.1Gy[%] ≤40% ≤45% 

Bowel_Bag V25Gy ≤150 cc ≤195 cc 
Bowel_Small D0.03cc[Gy] ≤30 Gy ≤35 Gy 
Colon_Sigmoid V30Gy[cc] ≤0.03 cc <5 cc 
Prostatic Urethra (if 
visualized) 

V43.5Gy[cc] ≤0.03 cc  

Femur_Head_L     
Femur_Head_R 

V14.5Gy[%] ≤5% <10% 

PenileBulb Mean[Gy] ≤29.5 Gy   
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**Guideline only; adherence 
to this threshold should not 
compromise coverage of 
target volume 

Note: when treating the (optional) simultaneous integrated microboost to PTV_mb_4500, these 
OAR constraints remain unaltered and should be prioritized over PTV_mb_4500 coverage. 

 
Table 8. 
Radiation delivered at 1.8 or 2.0 Gy per fraction to Prostate 
Name of Structure Dosimetric 

parameter* 
Per Protocol Variation Acceptable 

Rectum V80Gy[%] ≤5% <10% 
V75Gy[%] ≤15% <20% 
V70Gy[%] ≤25% <30% 
V65Gy[%] ≤35% <40% 
V50Gy[%] ≤60% <65% 

Bladder V80Gy[%] ≤15% <20% 
V75Gy[%] ≤25% <30% 
V70Gy[%] ≤35% <40% 
V65Gy[%] ≤50% <55% 
V50Gy[%] ≤70% <75% 

Bowel_Bag D0.03cc[Gy] ≤55 Gy <60 Gy 
V45Gy ≤150 cc <195 cc 

Bowel_Small D0.03cc[Gy] ≤55 Gy <60 Gy 
Colon_Sigmoid D0.03cc[Gy] ≤62.5 Gy <65 Gy 
Prostatic Urethra (if 
visualized) 

V43.5Gy[cc] ≤0.03 cc  

Femur_Head_L     
Femur_Head_R 

V50Gy[%] ≤5% <10% 

PenileBulb Mean[Gy] ≤52.5 Gy  
**Guideline only; adherence 
to this threshold should not 
compromise coverage of 
target volume 

 

Additional Constraints for Simultaneous Integrated Micro-Boost 
Bladder D0.03cc[Gy] ≤110%  

(of dose prescribed to the  
PTV_Pros_xxxx) 

≤120%  
(of dose prescribed to 
the PTV_Pros_xxxx) 

Rectum D0.03cc[Gy] ≤110%  
(of dose prescribed to the  
PTV_Pros_xxxx) 

≤120%  
(of dose prescribed to 
the PTV_Pros_xxxx) 

Urethra  D0.03cc[Gy] ≤110%  
(of dose prescribed to the  
PTV_Pros_xxxx) 

≤120%  
(of dose prescribed to 
the PTV_Pros_xxxx) 

 



 

28 
 

Table 9. 
Radiation delivered at 2.4 Gy or 2.5 Gy per fraction to Prostate 
Name of Structure Dosimetric 

parameter* 
Per Protocol Variation Acceptable 

Rectum V70Gy[%] ≤5% <10% 
V65Gy[%] ≤20% <25% 
V59Gy[%] ≤30% <35% 
V40Gy[%] ≤50% <55% 

Bladder V70Gy[%] ≤10% <15% 
V65Gy[%] ≤20% <25% 
V50Gy[%] ≤35% <40% 
V40Gy[%] ≤60% <65% 

Bowel_Bag V42Gy[%] ≤150 cc <195 cc 
Bowel_Small D0.03cc[Gy] ≤52.5 Gy <57.5 Gy 
Colon_Sigmoid D0.03cc[Gy] ≤55 Gy <60 Gy 
Femur_Head_L     
Femur_Head_R 

V45Gy[%] ≤5% <10% 

PenileBulb Mean[Gy] ≤46 Gy  
**Guideline only; adherence 
to this threshold should not 
compromise coverage of 
target volume 

 

Additional Constraints for Simultaneous Integrated Micro-Boost 
Bladder D0.03cc[Gy] ≤110%  

(of dose prescribed to the  
PTV_Pros_xxxx) 

≤120%  
(of dose prescribed to 
the PTV_Pros_xxxx) 

Rectum D0.03cc[Gy] ≤110%  
(of dose prescribed to the  
PTV_Pros_xxxx) 

≤120%  
(of dose prescribed to 
the PTV_Pros_xxxx) 

Urethra  D0.03cc[Gy] ≤110%  
(of dose prescribed to the  
PTV_Pros_xxxx) 

≤120%  
(of dose prescribed to 
the PTV_Pros_xxxx) 

 
 
Table 10. 
Radiation delivered at 2.72 Gy or 3.0-3.1 Gy per fraction to Prostate 
Name of Structure Dosimetric 

parameter* 
Per Protocol Variation Acceptable 

Rectum V60Gy[%] ≤3% <8% 
V56Gy[%] ≤15% <25% 
V52Gy[%] ≤30% <35% 
V48Gy[%] ≤35% <50% 
V40Gy[%] ≤50% <60% 

Bladder V60Gy[%] ≤5% <15% 
V48Gy[%] ≤25% <30% 
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V40Gy[%] ≤50% <55% 
Bowel_Bag V40Gy[%] ≤150 cc <195 cc 
Bowel_Small D0.03cc[Gy] ≤47.5 Gy <52.5 Gy 
Colon_Sigmoid D0.03cc[Gy] ≤50 Gy <55 Gy 
Femur_Head_L     
Femur_Head_R 

V40Gy[%] ≤5% <10% 

PenileBulb Mean[Gy] ≤40 Gy  
**Guideline only; adherence 
to this threshold should not 
compromise coverage of 
target volume 

 

Additional Constraints for Simultaneous Integrated Micro-Boost 
Bladder D0.03cc[Gy] ≤110%  

(of dose prescribed to the  
PTV_Pros_xxxx) 

≤120%  
(of dose prescribed to 
the PTV_Pros_xxxx) 

Rectum D0.03cc[Gy] ≤110%  
(of dose prescribed to the  
PTV_Pros_xxxx) 

≤120%  
(of dose prescribed to 
the PTV_Pros_xxxx) 

Urethra  D0.03cc[Gy] ≤110%  
(of dose prescribed to the  
PTV_Pros_xxxx) 

≤120%  
(of dose prescribed to 
the PTV_Pros_xxxx) 

 
*Per Protocol range is excluded from Variation Acceptable range. % is calculated with prescription 
dose to prostate/SV. 
**In these tables, each dose value represents a treatment planning guideline and not a clinical study 
constraint. 
Note: Deviation Unacceptable occurs when dose limits for Variation Acceptable are not met. 
 
Delivery Compliance 
 
 Per Protocol Variation Acceptable 
RT Start Within __ days after 

randomization and within __ 
days after initiation of 
chemotherapy. 

Within __ days after 
randomization and within __ 
days after initiation of 
chemotherapy. 

Overall Radiation Treatment 
time (Standard Fractionation) 

60-65 days 66-70 days 

Overall Radiation Treatment 
time (Hypofractionation) 

37-40 days 41-45 days 

Overall Radiation Treatment 
time (Ultra-hypofractionation) 

9-21 days  
Note: fractions must be 
separated by at least one day. 

22-37 days 
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Interruptions (Standard 
Fractionation) 

1-7 days 8-14 days 

Interruptions 
(Hypofractionation) 

1-7 days 8-12 days 

Interruptions Completion of course within 
__ calendar days* 
Extension of treatment course 
__ calendar days.   

Completion of course within 
__ calendar days* 
Extension of treatment course 
__ calendar days. 

* The interval between each SBRT fraction should be no less than 24?? hours and no more than 128 
hours. 

 
5.2.8 Treatment Planning Priorities and Instructions 
 

- List treatment planning recommendations and give link to FAQs. 
 

- Critical Structure and Target priorities must be listed in order of decreasing importance. 
The following list is given as an example: 

1. PTV 
2. Rectum 
3. Bladder 
4. Femur_Head_R and Femur_Head_L 
5. PenileBulb 
6. Urethra 
7. Bowel_Bag 
8. Colon_Sigmoid 
9. PTV_mb_xxxx (optional) 

 
- Required dose calculation algorithms: 

(Convolution/Superposition, Monte Carlo, etc…) 
 
Acceptable choices of algorithm are listed at: 
http://rpc.mdanderson.org/rpc/Services/Anthropomorphic_%20Phantoms/TPS%20-
%20algorithm%20list%20updated.pdf.  Any algorithm used for this study must be credentialed by 
IROC Houston. 
 

- Primary dataset for dose calculation: 
The primary dataset for dose calculation must ideally be a CT. In the case in which contrast is present 
during the treatment planning CT, the density of the contrast should be overridden to a representative 
background electron density or relative stopping power/mass density. 
 
An accurate accounting of the variable tissue density within the planning image shall be done within the 
TPS. For CT-based planning, a CT-number-to-electron-density, CT-number-to-physical density, CT-
number to relative stopping power, or CT-number-to-mass-density table shall be measured within the 
institution’s imaging system and reviewed and credentialed as appropriate. For MR-based planning, an 
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atlas-based “synthetic CT” image with appropriate densities assigned to all regions of interest or a 
properly registered reference CT image with MR for electron density mapping may be obtained from 
the planning MR image.  
 
If an MRI is used for treatment planning, appropriate and approved density conversion techniques shall 
be utilized. The TPS may assign electron densities or physical densities for each voxel in the volumetric 
planning image, to account for tissue density for beam attenuation and dose calculation. Depending upon 
the protocol, the following techniques may be used for density assignment: 

 Voxel-by-voxel assignment using an appropriate image value to density table (IVDT); 
 Assignment of specific ROIs to specific uniform density values appropriate to the ROI; examples 

include density overrides to correct for image artifacts (e.g., due to the presence of highly-
attenuating materials), to remove from the image any contrast agent that was present during 
simulation, and the assignment of ROIs delineated in an MR planning image to an appropriate 
density (“synthetic CT”). 

 
- Dose matrix resolution: 

Dose grid size should be ≤ 3 mm in all directions for conventional or moderate hypofractionation, and 
≤ 2 mm in all directions for SBRT. 
 

- Proton robustness evaluation: 
Robustness evaluation is highly recommended/required for all proton plans. The institution should 
properly select the setup uncertainties (the same as the setup margins) and range uncertainties according 
to institutions’ protocol, preferably at 3-5 mm for setup uncertainties and 3%-3.5% level for range 
uncertainties. 
 

- Adaptive Re-Planning 
Online adaptive radiation therapy systems are permitted, but not required.  
For each delivery fraction, a volumetric CBCT or MRI (or 4D MRI if indicated) data set will be obtained 
immediately prior to the treatment delivery using an appropriate protocol or sequence optimized for 
acceptable delineation or assessment of tumor and/or organs at risk, with at least a 1.5 x 1.5 x 3.0 mm 
image matrix resolution. The external anatomy of the patient should be encompassed within the field of 
view. 
The pre-treatment Images shall be rigidly registered to the reference image (e.g., the initial planning 
dataset from simulation or a subsequent treatment fraction) based on the tumor location. If translational 
shifts are the dominant change, the patient shall be re-aligned via couch shifting or aperture morphing 
(e.g., adapt to position). 
If non-translational variations, including any of the following: 

- Daily size/shape variations of the involved OARs; 
- Daily deformation or rotation of targets expected; 
- Potential for moving air cavities. 

Close proximity of shifting, deforming, or rotating OARs into high dose regions are observed on the 
pre-treatment image or are evident after dose is predicted on the daily fraction MRI or CBCT, the 
adaptive replanning process shall be initiated. Deformable image registration and contour propagation 
will be performed between the reference image (initial planning dataset or from a previously delivered 
fraction) and the daily fraction MRI or CBCT. The propagated contours for all targets and critical 
structures will be checked and edited if necessary. 
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An estimated delivered dose may be calculated, and adaptive re-planning is justified when conditions 
such as the following are observed: 

1. Dose to an OAR increased significantly or exceeding “acceptable variation”. 
2. Targets must be edited to account for growth or positional change. 
3. Target coverage fails to meet a desired threshold (e.g. V100%[%] < 95%, prescription 

isodose volume coverage of any CTV is less than 95%). 
An adaptive plan will be generated based on the fraction images along with the newly created contours. 
 
5.2.9 Patient specific QA 
 
- Describe technique and give Gamma pass rate recommendation 
 
For IMRT/VMAT/IMPT delivery, although an automated MU verification calculation may be permitted 
subject to protocol credentialing and approval, a direct measurement of the dose distribution from the 
designated treatment system shall be performed prior to delivery of the first fraction. All components of 
the inverse-plan verification technique, including the planning system, treatment machine, and detector 
hardware and analysis procedure, shall be credentialed according to guidelines established by IROC-
Houston for protocols utilizing inverse planning. 
 
For IMRT/VMAT/IMPT delivery, patient specific QA is highly recommended. Any patient-specific QA 
performed should follow your institutional guidelines. The recommended minimum patient specific QA 
criterion is for 90% of the comparison points to pass a ±3%/2mm Gamma Index analysis.  
 
For protocols where Proton Therapy is allowed: 
For passive scattered or uniform scanned beam plans that utilize a patch field, patient specific QA must 
be performed with the compensator. 
For IMPT plan QA, measurement in multiple depths is required. 
 
QA of ART Plans: 

The QA procedure shall be performed prior to the delivery including the following key elements: 
1. Contour verification and approval by qualified end user; 
2. Integrity check of dataset (e.g. electron density map, FOV appropriateness, etc.) used for dose 
calculation; 
3. Correct electron density map for missing tissue and air (if using MR-guided). 
4. Plan quality review meets pre-defined ART criteria and is clinically acceptable. 
5. Independent secondary dose calculation within specification (monitor unit comparison to base plan, 
beam-specific fluence review, and 90% of the comparison points between calculated and planned to 
pass a ±3%/2mm Gamma Index analysis). 
6. Plan approval by attending physician prior to beam on (i.e. electronic signature). 
7. Plan parameter transfer is verified if the R&V system doesn’t share the same database with TPS. 
8. Post-treatment patient-specific QA should follow institutional guidelines and AAPM task group 
report recommendations. The recommended patient specific QA criterion is for 90% of the comparison 
points to pass a ±3%/2mm Gamma Index analysis at isocenter in the axial plane. 
9. Perform daily chart check on online adaptive. 
 
5.2.10 Daily Treatment Localization/IGRT 
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Image-guided radiation therapy (IGRT) is radiation therapy using imaging to facilitate accuracy and 
precision throughout its entire process from target and normal tissue delineation, to radiation delivery, 
and to adaptation of therapy considering anatomic and biological changes over time. In this section we 
use the terminology IGRT to focus on image-guidance at the time of radiation delivery. 
 
Acceptable IGRT techniques will be utilized for initial localization, tracking and periodic monitoring of 
isocenter location and beam positioning throughout treatment. The localization technique will be 
documented for each institution on the facility questionnaire. If an institution uses more than one 
treatment/localization technology, each must be described and appropriately credentialed. 
 
The following information should be provided for localization guidance: 

 Is IGRT tied to margin reduction? 
 What are the allowed image guidance methods? 2D x-ray, 3D-xray, electromagnetic localization, 

optical surface imaging, 3D CBCT, 3D CT Rails, 3D MRI, other 
 What are the image alignment priorities: fiducial markers, bony anatomy, prostate, rectum,  etc. 
 How frequent should the localization checks be provided? Typically, daily checks are 

recommended. 
 What are the conditions for applying corrections and re-imaging? (e.g. reimage if shifts are 

greater than 5 mm, and only apply corrections if they are greater than 1 mm) 
 When is during treatment imaging mandated? 
 Is post-adaptive planning imaging for localization required? 

 
Prior to treatment delivery, the positioning of the patient may be refined using any of the listed 
verification imaging techniques. Patient position refinement may either be translational only (along the 
three cardinal directions:  lateral, longitudinal, or vertical), or it may include rotational corrections (pitch, 
roll, and yaw). The basis of the IGRT alignment shall be determined prior to the first fraction delivery 
and documented in the patient’s electronic medical record. Criteria for internal review of the 
repositioning shall be established by the institution and subject to review and credentialing by the 
protocol. If required by the protocol, verification imaging following the patient repositioning shall be 
acquired, the frequency of which shall be determined by the protocol. 
 
The following pretreatment IGRT techniques are allowed: daily 2D x-ray (kV-kV, kV-MV, EPID, 
ExacTrac, etc.), 3D CBCT, 3D, CT on Rails, 3D MRI, 3D Ultrasound, and electromagnetic localization. 
Fiducial markers and bony anatomy are allowed as alignment structures. 
A computerized method for image registration is required for determination of the patient shift 
information. The image registration can be either manual or automatic.  
The use of target tracking during treatment is encouraged when this technology is available and strongly 
encouraged when the treatment time from initial beam-on to the end of dose delivery is longer than 
_____ (e.g. 8 ) minutes.  
Repeat IGRT procedures can be used to detect and correct field positions when real-time tracking is not 
available. Treatments that take less than  _____ (e.g. 8 ) minutes do not require a mid-treatment IGRT 
procedure.  
Intra-fraction movement can be managed with real-time tracking of the prostate using fiducial markers. 
Methods of intrafraction (“real-time”) motion tracking for prostate include (but are not limited to) real-
time MVCT, radiographs or fluoroscopy acquired during treatment, and the real-time image-gated spot-
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scanning proton therapy (RGPT). 
 
 
Management of Radiation Dose to the Patient from IGRT 

The imaging dose to the patient may become significant if repeated studies are done for patients with 
severe set up problems (e.g. requiring frequent corrections that are larger than the PTV margins). It is 
recommended that patients demonstrating severe set up problems during the first week of treatment be 
moved to a treatment with larger margins. 

If possible, verification imaging dose shall be calculated or estimated within the TPS.  An action level 
for excess dose due to unplanned verification imaging, as well as the measures to take if the action level 
is reached or exceeded, shall be established by the institution and subject to approval by the protocol PI. 

5.2.11 Case Review 
 
The Principal Investigators, XXX, MD will perform will perform the required Pre-Treatment reviews 
and the ongoing case reviews after complete data submission to TRIAD for cases enrolled have been 
received at IROC Philadelphia-RT. 
 
For SBRT protocols: 
NOTE: A pre-treatment review is required for the first SBRT patient from each institution PRIOR TO 
DELIVERY of radiation treatment. The patient cannot start treatment until they have received approval 
from the Imaging and Radiation Oncology Core (IROC)-Philadelphia RT. The pre-treatment review 
process requires 3 business days from the receipt of complete data via the Transmission of Imaging and 
Data (TRIAD) system. For this first treatment feedback from the reviewing physician and physicist may 
require adjustments to contours or planning.  A revised plan may need to be submitted reviewed prior 
to the start of treatment.  If an unacceptable deviation still occurs the next case may require a pre-
treatment review also. See Section 8 for specifics of submission requirements. After an institution has 
passed the pre-treatment review of the first SBRT patient enrolled, review of all other SBRT cases do 
not require pre-treatment review. 
 


