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All events are in Ballroom A & B.
 11:00

BUSINESS MEETING
 12:15
 
LUNCH – (Sponsored by IMPAC Medical Systems)
Scientific Session
	12:45
	A Proposal for a Paradigm Shift in CT Dosimetry
	Walter Huda
SUNY Upstate Medical University

	1:15
	Region of Interest (ROI) cone-beam CT using dual resolution, dual detector image acquisition
	Ravi Chityala 
Toshiba Stroke Res. Ctr.

	1:30
	Investigation of skull scaling errors in Gamma Knife radiosurgery
	George Cernica

Roswell Park Cancer Inst

	1:45
	Investigation of overdosage / underdosage for curved structures in intra-operative high dose rate (IOHDR) brachytherapy
	Moonseong Oh

Roswell Park Cancer Inst.

	2:00
	Packet-Level Quality Assurance of MLC Informatics
	Daniel Kim
SUNY Upstate Medical University

	2:15
	“What Has 4 Walls and Goes Up In 5 Days?”

A New Concept in Radiation Treatment Vault Design
	Thomas C. Rhea

RAD Technology, LLC.


  2:30
BREAK – refreshment break sponsored by 
Invited Speaker Session
	2:45
	Image-Guided Radiation Therapy: Clinical Experience and Implications for Treatment Plan Optimization
	Michael Sharpe
Princess Margaret Hospital

	4:00
	Clinical Physics Experience with an Accuray CyberKnife
	D Bassano
SUNY Upstate Medical University


  4:30
ADJOURN

Directions: (120 Center for Tomorrow, Buffalo, NY 14260

Tel: 716-645-6906)
To get to Center for Tomorrow from Eastern NY.

Take 90 West to Buffalo.

Take the 290 West to Niagara Falls (and Tonawanda)

Take exit 5b, Millersport Highway north

Go north to Maple road (right lane just after stop light)

Take a left on Maple

Cross under overpass (Millersport)

Take a right at second traffic light onto Flint Road

Take a left at first left (Service Center Road)

Center for Tomorrow will be on your left

Take a right into the parking lot.
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ABSTRACTS – SCIENTIFIC SESSION
Spring 2006 Meeting, Upstate New York APM
A Proposal for a Paradigm Shift in CT Dosimetry


Walter Huda
SUNY Upstate Medical University, Syracuse, NY 
The current method of CT dosimetry is based on the computed tomography dose index (CTDI), obtained by performing a line integral of the dose profile from a single CT section. Derived CT dose descriptors include a weighted CTDI, volume CTDI, as well as a dose-length product. The current approach to CT dosimetry is complex, and there are ambiguities regarding the definition and interpretation of most CTDI dose descriptors. Furthermore, the advent of multi-detector CT with wide x-ray beams will result in practical difficulties to measurement of dose profiles that will exceed the length of current pencil dosimeter (i.e., 100 mm). 

A radical revision to CT dosimetry is proposed that eliminates all CTDI metrics, as well as the acrylic phantoms in which CT dose profiles are measured. The radiation output of the CT scanner may be determined by measuring the iso-center air kerma (free-in-air) KCT. Localized doses in patients may be obtained by combining output data with CT tissue air ratios (TAR) obtained from phantom measurements. The total amount of radiation received by the patient may be specified as the air kerma-area product (PKA) incident on the patient that is straightforward to measure or calculate. Conversion factors obtained through Monte Carlo calculations can be used to covert PKA values into corresponding effective doses for patients whose size can range from newborns to adults.
Region of Interest (ROI) cone-beam CT using dual resolution, dual detector image acquisition
R. Chityala, K.R. Hoffmann, D.R. Bednarek, S. Rudin Toshiba Stroke Research Center, SUNY at Buffalo;  

We are investigating performing cone-beam reconstructions using low-dose II acquisitions combined with higher-dose high-resolution micro-angio-camera acquisitions to provide high resolution ROI reconstructions at reduced integral dose to the patient when compared to a standard dose II-based acquisition. 

A phantom consisting of a 4 cm diameter Lucite core (containing four 350 m wires) and Lucite and Al rods outside the core was placed in a 12.5 cm diameter water bath. Projection images were obtained using a 9” II mode (190 m pixels) and a 4.5 inch field of view (FOV) micro-angio system (43 m pixels) (called here the ROI image).  The II image (acquired at 1/10x the dose of the ROI image) encompassed the whole phantom. The ROI image encompassed the Lucite core wire phantom with the rods moving in and out of the FOV as the phantom rotated. The two image sets were aligned and combined prior to reconstruction. A third set of full FOV (FFOV) images were obtained using the 9” II mode at the same exposure as the ROI image. Feldkamp reconstructions were performed using both data sets. Point-spread-functions (PSFs) were determined from profiles across the wires in the reconstructed images; the effect of the finite wire diameter was taken into account using deconvolution.

The full-width-at-half-maximum of the PSF was found to be 192 and 503 m for combined and FFOV reconstruction, respectively, indicating that the combined reconstruction has better spatial resolution. The artifacts inside the ROI in both reconstructions were comparable.  The region outside the ROI was noisier for the combined reconstruction.

The dual-acquisition reconstruction provides higher spatial resolution in an ROI while reducing integral dose, as well as providing some information outside the ROI.
Investigation of skull scaling errors in Gamma Knife radiosurgery
George Cernica, Steven F de Boer, Harish K Malhotra,  Matthew B Podgorsak

Dept. of Radiation Medicine, Roswell Park Cancer Institute, Buffalo, NY 14263
Purpose:  The aim of this study was to correct fetal motion artifacts in functional BOLD – MRI series using a fast and anatomical accurate algorithm 
Method and Materials:  MR imaging series of the fetal brain were performed on twelve sheep fetuses; a BOLD sequence on a 3T MRI scanner was used at intervals of 15s for 40 minutes.  A total of 19 series were obtained and divided into three different levels of motion artifacts: 1. slight (9 series; 0-1cm motion), 2. moderate (6 series; 1-3cm motion), 3. severe motion (4 series; >3cm motion).  Regions of interest (ROI) were placed in the cerebrum and cerebellum, differing by size and differently impacted by motion.  The algorithm makes use of homogeneous stochastic processing.  Marked areas, with characteristic, constant properties, in the first image of the series are transferred into a matrix and filtered.  Virtual areas were placed on the comparison image which covered the expected extent of motion, filtered, and aligned, using correlation factors.  Vectors from the best and closest factors were used to reposition the original ROI.  Object tracking was achieved when applied to a time series. 

Results:  Mean differences between original and corrected series were 2.5% (cerebrum) and 7.3% (cerebellum) in the first group, 4.8 (cerebrum) and 18.3% (cerebellum) in the second group and 6.9% (cerebrum) and 33.4% (cerebellum) in the third group.

Conclusions:  Homogeneous stochastic processing leads to an excellent anatomical alignment accuracy for the first two groups.  The potential for error due to motion artifacts is drastically decreased.  The accuracy in group three is good, but severe motion is still a problem, especially because of rotations, and needs to be addressed using additional techniques.

Investigation of overdosage / underdosage for curved structures in intra-operative high dose rate (IOHDR) brachytherapy 
Moonseong Oh, Zhou Wang, Harish K. Malhotra, Wainwright Jaggernauth, and Matthew B. Podgorsak 
Dept. of Radiation Medicine, Roswell Park Cancer Institute, Buffalo, NY 14263
The archived IOHDR brachytherapy treatment plans of 5 cases were used in this study.  Plans of 3 patients treated in our facility were chosen for the different treatment surface areas and two plans with square fields were developed to compare with irregular shape of clinical cases.  Phantoms with four various radii (5 cm to 13.5 cm) were used to simulate the treatment planning geometries which were calculated in 2-dimensional plans.  EDR2 radiographic film dosimetry was used to evaluate the dose distribution for each case.  Each film was digitized with 0.17 mm resolution using a film dosimetry system and converted to dose.  A 2-D planar implant was designed to deliver a dose of 200 cGy to the prescription depth. This implant applicator was then wrapped around curved phantoms of different radii and the identical treatment was delivered for each curved structure. However, the actual doses delivered to the prescription points were about 9 % (5.5 % for small treatment area - 3 catheter x 4 cm2) higher for the convex with respect to the prescription point with 5 cm radius in 1 cm prescription distance. The actual delivered dose was increased linearly proportional to decreasing of the radius of convex.  In clinical cases, 2-dimensional planning geometry is typically used without considering the curved shape of the patient’s structure. Our measurements have shown an overdosage when the original planar treatment plan was delivered in a convex setting resulting in an increase in the prescription depth that may be clinically relevant.  For concave cases, the details of planned and measured results will be also discussed. 
Packet-Level Quality Assurance of MLC Informatics
Daniel YJ Kim
SUNY Upstate Medical University, Syracuse, NY 13210
Purpose: To develop a system for real-time auditing and archiving of MLC treatment data, both static and IMRT, through the passive detection and reconstruction of packet-level network traffic between the linac control computers and the central database server.
Method and Materials: The three computers under observation are the control computers for a Varian 21EX (120-leaf dynamic MLC) and a Varian 2100-2 (52-leaf static MLC) and the central database server running Varis 7 clinical informatics software.  The observing system consists of a Linux-based PC connected via Ethernet to modified network segments of the two linac control computers, running the Ethereal and Snort open-source network analysis tools in addition to database and web services.  After detailed observation of the computers' data transfer protocols and MLC data formats, the system was configured to passively monitor Ethernet traffic during clinical operations and selectively record only those packets containing specific treatment session, field, and MLC details to a database.  Finally, a custom PHP-MySQL script was written to reassemble, convert, and present this binary data in human-readable, web-accessible format. 

Results: The system successfully reconstructs and stores the network-detected MLC configurations for all fields in a treatment fraction, seconds after the patient file is opened at either treatment computer.  Its application to IMRT QA is both real-time MLC auditing (e.g. verify that the MLC data received by the server matches that of the previous fraction, 10-15 minutes before treatment delivery) and as an off-line archive of transmitted MLC configuration data.
Conclusion: This system demonstrates that the examination of network traffic can provide a useful and innovative tool for radiotherapy QA.  Its informatics-centered approach to IMRT QA contrasts with and complements the numerous delivery-centered techniques, which focus on dosimetric verification of MLC sequences that are known to have been transmitted to the linac computer without error.
“What Has 4 Walls and Goes Up In 5 Days?”

A New Concept in Radiation Treatment Vault Design

 Thomas C. Rhea

RAD Technology, LLC.

RAD Technology has developed an entirely new way to create radiation treatment vaults for radiation oncology departments that emphasizes speed of construction. The vaults are produced in a factory as 10 large building blocks made from steel with hollow spaces around the periphery of, and overhead of, the central treatment room space. The building blocks are delivered to site and assembled in about 5 days. The assembly includes filling the hollow spaces with a granular shielding material and fully preparing the vault for a linear accelerator. To date nine of these vaults have been manufactured and delivered to radiation oncology departments at Mayo Clinic (Phoenix, AZ), Penn State (Hershey, PA), Christie Clinic (Champaign, IL) and Mount Vernon Hospital (England, UK).



ABSTRACTS – Invited Speaker’s SESSION
Spring 2006 Meeting, Upstate New York APM
Image-Guided Radiation Therapy: Clinical Experience and Implications for Treatment Plan Optimization
Michael Sharpe, Ph.D.

Radiation Medicine Program, UHN-Princess Margaret Hospital, Department of Radiation Oncology, University of Toronto
Intensity modulated radiation therapy (IMRT) tailors treatment plans to match the tumor’s shape and position, reducing damage to healthy tissue to a greater extent than previously possible. However patient movement, organ motion, and anatomical deformation generate uncertainties that can limit the effectiveness of high-precision treatment. As an Image-guidance tool, cone-beam computed tomography permits frequent soft-tissue imaging to improve the accuracy and precision of radiation therapy delivery; and to assess anatomical changes over a course of treatment. This presentation will review the technology and clinical processes associated with our IGRT implementation, and discuss the implications of IGRT in treatment planning.  
Clinical Physics Experience with an Accuray CyberKnife
D Bassano, 
SUNY Upstate Medical University, Syracuse, NY 13210

This informal talk reports our experience with a CyberKnife robotic radiosurgery accelerator at our Johnson City satellite site, which has been treating patients since September 2005.  Partly depending on audience interest, aspects of shielding, commissioning, acceptance, quality assurance, treatment planning, and reliability/maintenance may be discussed.
4
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