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Breast Treatment Planning Benchmark

Section 1:  Description of Breast Benchmark

Purpose:

 This benchmark is a sample case used to evaluate the treatment planning process at your institution, i.e., data acquisition, PTV and OAR delineation, conformal treatment planning, dose calculation and monitor unit calculations. The aim is to demonstrate your capability to participate fully in 3D protocol studies. This benchmark will cover all 3D protocols reviewed at QARC (Quality Assurance Review Center) and the IROC Houston  QA Center.  You will not be expected to complete separate benchmarks for different 3D protocols, unless specified by the protocol.

1.  Method:


A CT scan set in DICOM format is to be loaded into the treatment planning system that is used for planning protocol patients.  The CT image set may be downloaded from the IROC Houston website (http://irochouston.mdanderson.org).

2.  Volumes


The Gross Target Volume (GTV), which appears as a black outline located on the CT scan, shall be contoured on your system.    The Clinical Target Volume (CTV) will be defined by uniformly expanding the GTV by 15 mm, but will be limited to 5 mm from the skin surface and by the posterior breast tissue extent (chest wall and pectoralis muscles are not to be included). The Planning Target Volume (PTV) shall be 10 mm larger than the CTV in all directions, but shall exclude the part outside the ipsilateral breast and the first 5 mm of tissue under the skin and exclude the expansion beyond the posterior extent of the breast tissue (chest wall, pectoralis muscles and lung). The following organs at risk (OARs) and other structures shall be contoured on the CT scans: Excision cavity, CTV, PTV, skin (or surface), ipsilateral and contralateral breast reference volumes, thyroid, ipsilateral and contralateral lung, and heart.


3.  Treatment Prescription

A 3D conformal treatment plan shall be developed to deliver a total dose of 38.5 Gy in 10 fractions of 3.85 Gy each to the ICRU 50 reference point. Dose calculations with tissue inhomogeniety correction must be used. 
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4. Dose limitation for normal tissues: 

Uninvolved normal breast: Ideally, < 60% of the whole breast reference volume should receive ( 50% of the prescribed dose and < 35% of the whole breast reference volume should receive the prescribed dose. 


Contralateral breast: The contralateral breast reference volume, contoured using the same methods described for the ipsilateral breast reference volume, should receive < 3% of the prescribed dose to any point.


Ipsilateral lung: < 15% of the lung can receive 30% of the prescribed dose.


Contralateral lung: < 15% of the lung can receive 5% of the prescribed dose.


Heart: The volume of the heart receiving 5% of the prescribed dose should be less than 40%.

Thyroid: maximum point dose of 3% of the prescribed dose.

5.  Dose Calculation


The dose calculation shall take into account the effect of tissue heterogeneities.  The dose calculation grid in the axial plane shall be no greater than 3 mm; the dose calculation grid in the cephalad/caudal direction shall include each axial plane on which target volume and/or normal tissue has been delineated. The monitor unit calculations for a daily fraction dose of 3.85 Gy shall be submitted, following the practice used clinically in your department. The treatment plan will be judged as acceptable if:

· DVH analysis of the target volume confirms 90% of the prescribed dose covers ( 90% of the PTV.

· Critical normal tissue DVHs within 5% specified value.

· Maximum dose does not exceed 120% of prescribed dose.

6.  Dose-Volume Histograms (DVHs)

Calculate the DVH for the CTV, PTV, uninvolved normal breast, contralateral breast, ipsilateral lung, contralateral lung, heart and thyroid. Histograms shall be displayed as cumulative. Dose shall be displayed in absolute dose (Gy). The volume shall be displayed in percent volume.  The total volume (in cm3) of each region of interest shall also be indicated.  For digital submissions, volume should be in absolute units (cm3). 

 Section 2: Data to be Submitted

Institutions are strongly encouraged to submit this 3D Conformal Benchmark in digital format.

I.  For digital data submission, an institution’s treatment planning system must have the capability of exporting data to the ITC. A list of commercial systems that are known to have this capability are listed on the ATC website (http://atc.wustl.edu/credentialing/atc_compliant_tps.html). Institutions will submit the treatment planning data to the ITC electronically.

Additional hard copy data (or screen capture images) to be sent to the IROC Houston shall include:

1. Digitally reconstructed radiograph (DRR) from the beam’s eye view (BEV) of each portal showing the beam aperture and CTV and PTV. 

2. A completed Dosimetry Summary Form.

II.  For non-digital submission, the following must be submitted to the IROC Houston, as original hardcopy and in color. Please ensure that target volumes, normal tissues, and isodose contours are readily identifiable. 

1. All axial CT images on which the CTV, PTV and/or OARs (other than skin) are delineated. 

2. Clear indications, with “room’s eye” views or axial, sagittal and coronal slices, of the beams used.

3. Digitally reconstructed radiographs (DRR) from the beam’s eye view (BEV) of each portal showing the beam aperture and CTV and PTV. 

4. Axial, sagittal and coronal CT slices through isocenter with CTV, PTV and isodose contours superimposed. Dose shall be in Gy (38.5 Gy prescription). Show at least the 58, 55.5, 54, 48, 45, 38.5, and 30 Gy contours. 

5. Dose-volume histograms for the CTV, PTV, uninvolved normal breast, contralateral breast, ipsilateral lung, contralateral lung, heart and thyroid. Indicate the volumes of CTV and PTV that receive the prescription dose.  Indicate the minimum dose to the PTV and the maximum dose to 1 cc of the PTV.

6.  A completed Dosimetry Summary Form. 

Please return completed forms and supporting documents to:

UT MD Anderson Cancer Center

IROC Houston QA Center

c/o Dosimetry

8060 El Rio St.

Houston, TX 77054 
Phone:  (713) 745-8989

Fax:  (713) 794-1364

Email:  IROCHouston@mdanderson.org
RADIOLOGICAL PHYSICS CENTER

DOSIMETRY SUMMARY FORM
INSTITUTION NAME:      


PHYSICIST/DOSIMETRIST:      





DOSE PRESCRIPTION

	Number of Fractions
	     
	Dose to Prescription Point
	      cGy
	Treatment Machine
	     


TREATMENT TECHNIQUE

	
	FIELD I
	FIELD II
	FIELD III
	FIELD IV
	FIELD V
	FIELD VI

	FIELD NAME (ANT, POST, RT LAT, etc.)
	     
	     
	     
	     
	     
	     

	ENERGY, MODALITY (e.g. 6X, 6e)
	     
	     
	     
	     
	     
	     

	SSD
	     
	     
	     
	     
	     
	     

	GANTRY / COLLIMATOR / COUCH ANGLE
	     /     
     
	     /     
     
	     /     
     
	     /     
     
	     /     
     
	     /     
     

	COLLIMATOR SETTING (W x L or if using independent jaws X1, X2, Y1, Y2)
	      x      
X1      X2     
Y1      Y2     
	      x      
X1      X2     
Y1      Y2     
	      x      
X1      X2     
Y1      Y2     
	      x      
X1      X2     
Y1      Y2     
	      x      
X1      X2     
Y1      Y2     
	      x      
X1      X2     
Y1      Y2     

	EFFECTIVE BLOCKED FIELD SIZE
	     
	     
	     
	     
	     
	     

	DEPTH OF PRESCRIPTION POINT (effective depth)
	     
	     
	     
	     
	     
	     

	OFF-AXIS (DISTANCE/FACTOR)
	     cm/      
	     cm/      
	     cm/      
	     cm/      
	     cm/      
	     cm/      

	ATTENUATORS:  Blocks or Multi-leaf collimators (MLC)

                                (tray factor if applicable)
	     
	     
	     
	     
	     
	     

	                                Wedge (angle/factor)             

         ‪ Physical  ‪ Internal   ‪ Enhanced Dynamic  ‪ Virtual
	     /      
	     /      
	     /      
	     /      
	     /      
	     /      

	                                Compensator (factor, material, thickness) / Bolus (depth)
	     
	     
	     
	     
	     
	     

	DOSE PER FRACTION
	     
	     
	     
	     
	     
	     

	MONITOR UNITS PER FRACTION
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