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12:00 – 4:00    Sponsoring Vendor Exhibits:
B-K Medical Systems







International Specialty Products







Mentor Brachytherapy
11:00-12:00
    BUSINESS MEETING
12:00

    LUNCH   Sponsored by IMPAC Medical Systems
Invited Speaker Session
	12:45
	Dynamic Adaptive Radiation Therapy
	Michael Davis, Ph.D.
Varian Medical Systems

	Proffered Paper Session

	1:45
	Effect of Resolution for 3D Multi-View Reconstruction (MVR) Angiography Technique
	Vikas Patel 
Toshiba Stroke Res. Ctr.

	2:00
	How should the mAs be modulated for pediatric patients in abdominal CT?
	Dmitriy Akselrod 

SUNY Upstate Med. Univ.

	2:15
	Modeling Cancer Dispersion for SRT using MR Diffusion Tensor Imaging
	AP Krishnan

University of Rochester

	2:30
	Low intensity focused ultrasound tissue ablation
	Brian Winey
University of Rochester

	2:45
	Movement in extracranial stereotactic radiation therapy (ESRT)
	Jubei Liu 
Washington State University

	3:00
	Measurement of Gamma Knife beamlet characteristics and its

consequences in Gamma Knife planning
	George Cernica

Roswell Park Cancer Inst.

	3:15
	The Precision & Accuracy of CyberKnife in SRS 
UNYAAPM Major Sponsor Presentation
	Roger Szafranski

Accuray, Inc.


     3:30
BREAK (w/refreshments) Sponsored by Applied Health Systems
UNYAPM Annual Award Session
	3:45
	UNYAPM Lifetime Achievement Award Lecture
Mass detection in mammograms: breast density effects
	Arthur Burgess PhD
Associate Professor
Brigham & Women's Hospital

Boston , MA  

	4:45
	Lecture Q&A / Discussion

Award Presentation


     5:00
ADJOURN
Directions (to Rochester General Hospital):

From the West:  New York State Thruway to Exit 47.  490 East to 390 North to 104 (Ridge Road) East to Carter Street exit.  Follow service road to Hospital entrance.  Parking is available in the Ramp Garage.

From Rochester Airport (ROC):  390 North to 104 (Ridge Road) East to Carter Street exit.  Follow service road to Hospital entrance.  Parking is available in the Ramp Garage.

From the East:  New York State Thruway to Exit 45. 490 West to 590 North to 104 West to Goodman Street/Portland Avenue exit. Follow service road to Portland Avenue and turn left. Hospital is on the right. Parking is available in the Ramp Garage.

From the South:  390 North to 590 North to 104 West to Goodman Street/Portland Avenue exit. Follow service road to Portland Avenue and turn left. Hospital is on the right. Parking is available in the Ramp Garage.
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Directions (from Parking to Twig Auditorium):
From the Ramp garage (#1, above), exit the elevator in the ramp on the Ground Level, and enter the doors directly to the right. The TWIG Auditorium is directly on the left hand side.


ABSTRACTS – SCIENTIFIC SESSION
Fall 2006 Meeting, Upstate New York AAPM
Effect of Resolution for 3D Multi-View Reconstruction (MVR) Angiography Technique

Vikas Patel, Andrew T. Kuhls, Peter B. Noël, Alan M. Walczak, Ciprian N. Ionita, Ravishankar N. Chityala, Rekha V. Tranquebar, Hussain S. Rangwala, Snehal S. Kasodekar, Girijesh Yadava, Kenneth R. Hoffmann, Daniel R. Bednarek,  Stephen Rudin

Toshiba Stroke Research Center, SUNY at Buffalo
Purpose: The sensitivity of a new 3D Multi-View Reconstruction (MVR) angiography technique to the resolution of the imaging system used is evaluated by comparing 3D centerlines calculated from combinations of three projections acquired from two imaging systems with that from micro-Cone Beam CT (CBCT), which is taken as truth.  

Method and Materials: A 3D centerline each for four different contrast-filled carotid vessel phantoms was reconstructed from image data acquired using a custom-made CBCT system with a microangiographic (MA) detector (45 m pixels, 4.5 cm field-of-view (FOV)). Projection images of the same phantom were also acquired using the MA and an image intensifier (II) detector system (120 m pixels, 4.5 in FOV) on a C-arm x-ray unit. The MVR technique was used to compute 3D centerlines for 12 combinations of projection angles. Each 3D MVR centerline was aligned with the CBCT “true” 3D centerline using a Procrustes technique, and an average deviation was calculated. 

Results:  For the largest vessel phantom (internal diameter: 3.75 mm), the average deviation for the MA-MVR centerlines is 50.1 + 1.4 m over different projection-angle combinations, whereas the average RMS deviation for the II-MVR centerlines is 55.9 + 1.7 m over these same combinations. For the smallest vessel phantom (internal diameter: 0.28 mm), however, the average deviation for the MA-MVR centerlines is 46.5 + 6.5 m and the same for the II-MVR centerlines is 71.2 + 8.8 m over the same combinations.

Conclusion:  For the MVR technique, the improved resolution of the MA resulted in improved centerline determination compared to the II system. For both detectors, the selection of a particular projection set had little effect on the RMS centerline deviation. The low RMS deviations for both detectors indicate that the MVR technique can provide accurate 3D centerlines.

(Partial support from NIH Grants R01-NS43924, R01-EB02873, R01-HL52567, R01-EB02916, and Toshiba Medical Systems Corporation)
How should the mAs be modulated for pediatric patients in abdominal CT?

Dmitriy Akselrod BA, Walter Huda PhD ,Ernest M Scalzetti MD

Department of Radiology, SUNY Upstate Medical University, Syracuse, NY

Purpose: To review current methods of modulating the x-ray tube output (mAs) for abdominal CT performed in pediatric patients. 

Method: We surveyed 16 articles published on abdominal CT in the journal Radiology during the period 2004-2005To establish a typical mAs value for abdominal CT examinations performed in adult patients weighing 70 kg. We assessed how the mAs should be modified for pediatric patients using three theoretical approaches to mAs modulation published in the scientific literature (Huda et al 2000; Boone et al 2003; Nyman et al 2005) as well as an empirical suggestion published by Donnelly et al in 2001. All CT manufacturers currently offer automatic exposure control (AEC) methods for modulating the mAs in pediatric CT, and we investigated AutomA (GE), CARE Dose 4D (Siemens) and DoseRight (Philips)). 

Results:  Adult abdominal examinations are performed using 190 ± 38 mAs. For an 8-year old patient (27 kg), the empirical approach to mAs modulation would reduce the x-ray tube output to 90 mAs. All theoretical and two commercial CT systems (AutomA and DoseRight), which are based on a constant image noise principle, would reduce the x-ray tube output for an 8-year old patient to 25 mAs. CARE Dose 4D offers three “degrees” of mAs modulation, and this could reduce the CT output for an 8-year old child to 60 mAs (strong), 80 mAs (medium), or 120 mAs (weak). 

Conclusions: Current methods of mAs modulation for pediatric patients show a five fold variation. Since patient dose is directly proportional to the mAs, further investigation into the issue of mAs modulation in pediatric CT is clearly warranted.
Modeling Cancer Dispersion for SRT using MR Diffusion Tensor Imaging

AP Krishnan2, R Ambrosini2, IM Asher1, D Davis3, S Ekholm3, P Okunieff1, W O’Dell1, 2
Departments of Radiation Oncology1, Biomedical Engineering2 and Imaging Sciences3
University of Rochester, Rochester NY 14642
Purpose:  Approximately 170,000 new cases of brain metastases and 17,000 cases of primary brain cancer are diagnosed in the United States each year.  Stereotactic Radiotherapy (SRT) is fast becoming the method of choice for treatment of non-superficial brain lesions.  SRT treatment plans of malignant and metastatic brain tumors typically incorporate a 2 cm margin to account for microscopic tumor spread, however, distant and/or recurrent tumors sometimes occur. Our hypothesis is that paths of elevated water diffusion may provide a preferred route for transport or migration of cancer cells through an unknown mechanism. If our hypothesis is correct then future SRT treatment would be modified to provide elongated treatment margins along the paths of elevated water diffusion leading from the primary tumor site; thereby reducing the incidence of recurrence and improving clinical outcomes.

Method and Materials: MR diffusion tensor imaging datasets were acquired in patient subjects treated with SRT of malignant and/or metastatic brain tumors. DTI was performed using an EPI sequence on a 1.5T clinical GE scanner with 20 serial axial images of voxel dimensions 0.976(0.976(6 mm; TR 10s; TE 89.4 ms; 25 diffusion gradient directions plus 3 reference (b=0) scans. Following SRT, patients were given repeated MRI follow-ups at regular intervals to identify early tumor recurrence.  When recurrent tumors were detected, DTIstudio and FSL software was used to compute paths of preferred water diffusion through the primary tumor site and the site of recurrence.  

Results: There exists an apparent correlation between patterns of recurrence in the brain and paths of elevated diffusion leading from the primary brain tumor. 

Conclusions: Our preliminary results on a small number of patient datasets suggest that this hypothesis is correct and further investigation is warranted. Future work will employ a more sophisticated fiber analysis on additional patient images and verification with animal models.

Low intensity focused ultrasound tissue ablation
Brian Winey, Department of Physics, University of Rochester
Lydia Liao, 
Yan Yu, Department of Radiation Oncology, Thomas Jefferson University

Ultrasound has long been known to cause tissue heating when applied in high doses. More recently, interest has arisen in the area of High Intensity Focused Ultrasound (HIFU) for localized tissue heating effects, specifically tissue ablation. HIFU is being introduced into clinical settings for localized tissue ablation guided by MRI. All present techniques employ focused traveling high intensity acoustic waves to create a region of elevated temperature which causes cell death in seconds. Such high intensity traveling waves can be dangerous due to their traveling through tissue before and after the focal region, and have demonstrated surface burns in certain clinical trials. The focal region is also difficult to determine due to divergence of the beam and elongation of the focus along the direction of propagation. These issues can be quite damaging, especially in regions of sensitive tissue such as nerves and blood vessels. Use of lower intensity ultrasound can minimize the dangers presented by high intensities. This paper demonstrates the use of low intensity multiple beam ultrasound resulting in stationary acoustic fields which are capable of heating a very small and more precisely located region of tissue. The low intensity of the individual ultrasound beams is within FDA diagnostic ultrasound limits (0.720 W/cm2) and requires only slightly longer exposures to the acoustic field for cell death to occur in the region of beam overlap.
Spinal movement in extracranial stereotactic radiation therapy (ESRT)

Jubei Liu, Wei Lu, Jeffrey Bradley, Robert E Drzymala
Department of Radiation Oncology, Washington University, Saint Louis, MO

Purpose:  To digitally investigate the movement of spine during simulation and delivery in ESRT.

Abstract: Extracranial stereotactic radiation therapy (ESRT) of spinal and paraspinal tumors needs optimum definition of the target volume in its relative position to normal tissue. The mobility of the spinal vertebra during respiration has not been well digitally quantified. Vertebrae may translate in axial plane and rotate around the cranial-caudal axis. Using gated- and synchronized- 4D CT imaging methods, while patients positioned supine and breathed freely during scanning, we visually observed and digitally quantified the spinal movement in each vertebra. 15 patients were studied. The maximum lateral movement of the vertebrae is 2.7 mm. The maximum vertical movement of the vertebrae is 1.3 mm. For cervical spines, the shift and rotation appears irregularly bigger than thoracic and lumber spines.

Measurement of Gamma Knife beamlet characteristics and its consequences in Gamma Knife planning
George Cernica, Steven de Boer, Matthew Podgorsak.

Dept. of Radiation Medicine, Roswell Park Cancer Institute, Buffalo, NY 14263
Gamma Knife radiosurgery, despite its high spatial accuracy, implements a rudimentary dose calculation algorithm.  For dose calculation purposes, its planning system, GammaPlan, uses a simple exponential to describe the dose deposition as a function of depth for all beamlets regardless of size. It also assumes a geometric narrowing of the beamlet as a function of depth. To measure the dosimetric errors attributable to these assumptions, we directly measured the TMRs, PDDs, and beamlet profiles using both ion chamber measurements and radiochromic film. Time calculation differences due to the change in the dose-depth curve is presented. 
CyberKnife Robotic Radiosurgery System
Roger Szafranski, Northeast Regional Sales Manager
Accuray, Inc., Sunnyvale, CA
The CyberKnife® Robotic Radiosurgery System is the world’s first and only radiosurgery system designed to treat tumors anywhere in the body with sub-millimeter accuracy. Using image guidance technology and computer controlled robotics, the CyberKnife System is designed to continuously track, detect and correct for tumor and patient movement throughout the treatment. Because of its extreme precision, the CyberKnife System does not require invasive head or body frames to stabilize patient movement, vastly increasing the system’s flexibility.

Unlike traditional radiosurgery systems that can only treat tumors in the head and neck, the CyberKnife System can treat both intracranial and extracranial tumors. In fact, extracranial treatments currently represent more than 50 percent of CyberKnife System procedures in the United States, including those of the spine, lung, prostate, liver and pancreas. The CyberKnife System provides an additional option to many patients diagnosed with previously inoperable or surgically complex tumors.
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