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All events are in Room 1-9545 (Natapow Rm.) on the 1st floor, near the Flaum Atrium
 11:00

BUSINESS MEETING
 12:15
 
LUNCH – catered lunch sponsored by IMPAC Medical Systems
Scientific Session
	12:45
	Neurovascular phantoms and their applications
	Hussain Rangwala
Toshiba Stroke Res. Ctr.

	1:00
	Total-system GMTF and GDQE of an X-ray Image Intensifier vs. a Microangiographic System
	Girijesh Yadava

Toshiba Stroke Res. Ctr.

	1:15
	Automatic 2D Motion Correction in Fetal BOLD MRI Data Sets Acquired at 3T using homogeneous stochastic processing
	Sebastian Schaefer
Toshiba Stroke Res. Ctr.

	1:30
	Measurement and Analaysis of in Vivo Force-Torque and Motion of Surgical Needle during Prostate Brachytherapy
	Tarun Podder

U. Rochester Medical Ctr.

	1:50
	Analysis of Dose Delivery in IOHDR Brachytherapy
	Moonseong Oh

Roswell Park Cancer Inst.

	2:05
	Dosimetric characterization of small circular electron fields using Monte Carlo technique
	Imran Khan

Roswell Park Cancer Inst.

	2:20
	On the effect of fiducial box misalignment on image registration for Gamma Knife sterotactic radiosurgery
	George Cernica

Roswell Park Cancer Inst.


  2:35
BREAK – refreshment break sponsored by Standard Imaging
Professional Session
	3:00
	Physician Credentialing at Strong Health System
	Roger Oskvig, MD

U. Rochester Medical Ctr.

	3:20
	Medical Physics Licensure in NY – Practical and Professional Practice Issues
	Bob Pizzutiello

Upstate Medical Physics, Inc.

	4:00
	Invited Talk   Direct Billing – Key to Professional Recognition
	Ivan Brezovich

U. of Alabama - Birmingham


  5:00
ADJOURN

Directions:

I-90 to exit 46. I-390 North to exit 16 (W. Henrietta Rd). Turn Right on West Henrietta Rd. Proceed for ~ 1 mile. West Henrietta Rd becomes Mt. Hope Avenue. Proceed on Mt. Hope Avenue for ~ 3 miles. Turn left onto Elmwood Avenue. The Parking Ramp for the Medical Center is on the left side. Enter the Medical Center from the Ramp on the Ground floor.
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ABSTRACTS – SCIENTIFIC SESSION
Spring 2005 Meeting, Upstate New York AAPM
Neurovascular phantoms and their applications

H. Rangwala, S. Rudin

Toshiba Stroke Research Center, SUNY at Buffalo

Cerebral aneurysm is one of the major causes of stroke. A minimally invasive treatment includes occluding the aneurysm with micro-coils sometimes in combination with stents to prevent the micro-coils from re-entering the artery. The method requires transporting coils and stents to the aneurysm through the tortuous curves of the carotid siphon using a catheter under image guidance. The navigation of the catheter is difficult and requires an expert clinician. We have built neurovascular phantoms that can be used for various applications. The neurovascular phantoms of the carotid siphon and cerebral aneurysm are made of silicone elastomer and include all the tortuous curves of the carotid siphon. Different geometries of the cerebral aneurysm phantom can be attached to the carotid siphon phantom to study the level of difficulty and procedure duration for catheter navigation and stent placement.  Two applications have been demonstrated here, one of which is to enable a clinician to simulate endovascular treatment of the aneurysm during radiographic guidance and to aid in developing new endovascular devices and test the effect on blood flow washout rates. One such device is an asymmetric stent, which is designed to replace coils; the stent has a low porosity patch laser welded to a high porosity structure placed at the neck of the aneurysm. In summary, image guided intervention can be performed on neurovascular phantoms to simulate the in-vivo environment thus serving as a learning aid for clinicians as well as a feasibility test bed for new endovascular devices. 

Total-system GMTF and GDQE  of an X-ray Image Intensifier vs. a Microangiographic System

Girijesh Yadava*ab, Stephen Rudinabcd, Daniel R. Bednarekabcd, Kenneth R. Hoffmannabd, and Iacovos S. Kyprianoue 
Toshiba Stroke Research Centera, Dept. of Physicsb, Dept. of Radiologyc, Dept. of Neurosurgeryd, SUNY at Buffalo;  Laboratory for the Assessment of Medical Imaging Systems, NIBIB/CDRH, US FDAe
Standard objective parameters such as MTF, NPS, NEQ and DQE do not reflect complete system performance, because they do not account for geometric unsharpness due to finite focal spot size and scatter due to the patient. The inclusion of these factors led to the generalization of the objective quantities, termed GMTF, GNNPS, GNEQ and GDQE defined at the object plane. In this study, a commercial x-ray image intensifier (II) is evaluated under this generalized approach and compared with a high-resolution, ROI microangiographic system previously developed and evaluated by our group. The study was performed using clinically relevant spectra and simulated conditions for neurovascular angiography specific for each system. A head-equivalent phantom was used, and images were acquired from 60 to 100 kVp. A source to image distance of 100 cm (75 cm for the microangiographic system) and a focal spot of 0.6 mm were used. Effects of varying the irradiation field-size, the air-gaps, and the magnifications (1.1 to 1.3) were compared. A detailed comparison of all of the generalized parameters is presented for the two systems. The detector MTF for the microangiographic system is in general better than that for the II system. For the total x-ray imaging system, the GMTF and GDQE for the II are better at low spatial frequencies, whereas the microangiographic system performs substantially better at higher spatial frequencies. This generalized approach can be used to more realistically evaluate and compare total system performance leading to improved system designs tailored to the imaging task. 

Automatic 2D Motion Correction in Fetal BOLD MRI Data Sets Acquired at 3T using homogeneous stochastic processing

Schaefer S1, Wedegaertner U2, Schroeder H2, Fiebich M3, Adam G2

1Toshiba Stroke Research Center, SUNY at Buffalo;  2UKE Hamburg, Dept. of Radiology;  3Univ. of Applied Sciences Giessen

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.

Measurement and Analysis of in Vivo Force-Torque and Motion of Surgical Needle during Prostate Brachytherapy

T.K. Podder1, E.M. Messing2, D.J. Rubens3, J.G. Strang3, D.P. Clark1, D. Fuller1, J. Sherman1, R.A. Brasacchio1, W.G. O’Dell1, Y.D. Zhang1, W.S. Ng4, and Y. Yu1
Depts. of 1Radiation Oncology, 2Urology, and 3Radiology, Univ. of Rochester, Rochester Medical Center, NY 14642, USA;  4Dept. of Mechanical and Production Engineering, Nanyang Technological Univ., Singapore 639798.

tarun_podder@urmc.rochester.edu

Purpose: The main goal of this study is to measure the needle insertion force/torque (F/T), velocity/ acceleration (V/A), and tissue/organ deformation during prostate brachytherapy procedures in the operating room (OR). These in vivo data will provide us with vital information for the design of Robot-Assisted Platform for Intratumoral Delivery (RAPID) system.

Methods and Materials: F/T and V/A data have been acquired from four patients while a single surgeon inserted brachytherapy needles (17G & 18G) in OR using a hand-held adapter equipped with a 6 degree-of-freedom (DOF) F/T sensor (Nano25®). The  needle progression into the soft tissue was registered using ultrasound (US) imaging technique. A 6 DOF electromagnetic (EM)-based position sensor (miniBIRD®) was employed to measure 3D position of the hand-held adapter.    
Results:  Axial force, transverse force, and torque for 17G needle and 18G needle insertions were significantly different. Average 

T.K. Podder et al. (continued)

maximum Fz=~17.2N for 17G needle, and Fz=~6.3N for 18G needle. Significant 
transverse forces and torques have been observed, major parts of which are attributed to human factors in surgery. Average maximum velocity and acceleration are 105cm/s, 5733cm/s2 for 17G; 85cm/s and 5300cm/s2 for 18G. 

Discussion: The needle velocity and acceleration appear to be high for controlling a robotic system with reasonably small DC motors. However, the zapping style of diamond tip needle insertion requires these types of higher motions. Work on finding optimal needle velocity and acceleration is in progress. Additional in vivo data are being collected from more patients to study the effects of patient specific criteria such as age, height, ethnicity, BMI, PSA value, Gleason score, special anatomy, previous treatment, etc. on needle insertion force and tissue deformation as well as to confirm the observations and to translate the findings into designing a practical robotic platform for clinical trials.

Acknowledgement: Work supported by NCI grant number R01 CA091763.

Analysis of Dose Delivery in IOHDR Brachytherapy

Moonseong Oh, M.S., Jaiteerth S. Avadhani, Ph.D., Harish K. Malhotra, Ph.D., Wainwright Jaggernauth, M.D., Patrick Tripp, M.D., Barbara Cunningham, RT(T), and Matthew B. Podgorsak, Ph.D.

Dept. of Radiation Medicine, Roswell Park Cancer Institute, Buffalo, NY 14263
Purpose:  To study the accuracy of clinical dose delivery in intra-operative high dose rate (IOHDR) brachytherapy.

Method and Materials: The IOHDR brachytherapy treatments of 8 patients recently treated at our facility were reconstructed.  Treatment geometries reflecting each clinical scenario were simulated by a phantom assembly with no added buildup on top of the applicator.  EDR2 radiographic film placed at the prescription depth recorded dose distributions for each clinical case.  The treatment planning geometry (full scatter surrounding the applicator) was subsequently simulated for each case by adding bolus on top of the applicator and radiographic film was again exposed at the treatment depth.  After careful determination of the film’s H&D curve, absolute dose distributions in the plane of the prescription depth were evaluated for both scatter environments in each clinical case.  
Results: For the geometries simulating the treatment planning conditions of full scatter, the average dose measured at the treatment depths was within 2% of the prescription and dose distributions were in excellent agreement with the respective treatment plan.  However, for the geometry simulating treatment conditions (no added scattering material above the applicator), the dose at the prescription depth was on average 11% lower (range 8-14%) than prescribed.  An analysis of the delivered dose distributions and treatment plans shows a resulting average decrease of 2 mm (range 1.2–2.4 mm) in prescription depth.  
Conclusion: Dosimetry calculations for IOHDR brachytherapy are typically done with treatment planning systems with dose calculation algorithms that assume an infinite scatter environment around the applicator and target volume.  We have shown that this assumption leads to dose delivery errors which result in significant foreshortening of the prescription depth.  It may be clinically relevant to correct for these errors by augmenting the scatter environment or, preferably, by appropriately modifying the prescription dose entered into the treatment planning system.
Dosimetric characterization of small circular electron fields using Monte Carlo technique

Imran Khan, Dr. Harish K. Malhotra, Mariana Bobeica, Dr. Jaiteerth Avadhani, Dr. Matthew B. Podgorsak  

Dept. of Radiation Medicine, Roswell Park Cancer Institute, Buffalo, NY 14263
Purpose: To generate and study percent depth dose (pdd) and profiles of small circular cutouts used in electron therapy using Monte Carlo methods.

Methods and Materials: A complete model of the electron mode of the linear accelerator Varian Clianc 2100 C was developed using EGS/BEAMnrc code.  The output was scored at the end of the accelerator in a phase space file which was used as input to BEAM/DOSXYZnrc to do dose calculations and further analysis. Monte Carlo parameters were chosen and simulations were done to benchmark the accelerator for 9 MeV and 12 MeV by comparing measured pdds and profiles for the 10x10 cone with calculated data. After the benchmarking, simulations were done for various small electron cutouts of diameters from 2cm to 5 cm.  All measurements were done in a PTW Medtec water phantom with pin point chamber.

Results: Good agreements with differences less than 2% between the measured and Monte Carlo calculated pdds and profiles were obtained for various small circular cutouts. 

Conclusions: Monte Carlo is a useful tool for studying the pdds and profiles from small circular electron cutouts and agreements are very good with actual measurements. 

On the effect of fiducial box misalignment on image registration for Gamma Knife stereotactic radiosurgery

George Cernica1,2, Zhou Wang2, Harish Malhotra2, Steven de Boer2, Matthew Podgorsak2

1Dept. of Physics, SUNY at Buffalo, Buffalo NY 14260;  2Dept. of Radiation Medicine, Roswell Park Cancer Institute, Buffalo NY, 14263 

In Gamma Knife stereotactic procedures, treatments are planned exclusively using Elekta’s planning software GammaPlan.  Its image registration algorithm has been optimized for accuracy when the fiducial box’s fiducial lines are perfectly aligned with the CT/MR scanning direction.  It is, however, not uncommon for such alignment to produce discomfort for the patient, or sometimes may not be possible due to concomitant patient conditions. Thus, in occasional situations, patients are imaged with the fiducial lines misaligned to the scanning direction. GammaPlan will accept such images given the misalignment is within an internal tolerance, which can be manually adjusted, albeit at the risk of increasing inaccuracy in subsequent planning and the delivery of the shot coordinates. The latter would negate the submillimeter accuracy otherwise achievable by the Gamma Knife hardware and may be clinically unacceptable. In the present study, we have studied the effect of misalignment of the fiducial lines relative to the scanning direction of the CT/MR using a frame with several fiducial markers arranged in a geometric pattern spanning the entire stereotactic space. Multiple sets of CT scans were obtained with varying misalignments produced by rotating the frame about all three Cartesian axes. Deviations in fiducial marker coordinates averaged around 0.25 mm (σ = 0.16 mm), which were consistent with the expected error due to the resolution of the scans. Only a large rotation in the coronal plane produced a significant shift in fiducial coordinates of 0.87 mm. No deviations that would detrimentally affect a Gamma Knife procedure were found for any magnitude or direction of fiducial line misalignment. This gives the necessary confidence in the image registration algorithm of the GammaPlan system, even in cases where there is a suboptimal alignment between the fiducial box and the scanning direction.


ABSTRACTS – PROFESSIONAL SESSION
Spring 2005 Meeting, Upstate New York AAPM
Medical Physics Licensure in NY - Practical and Professional Practice Issues

Bob Pizzutiello, Upstate Medical Physics, Inc., and Medical Physics Committee of the Board for Medicine of the NYSED.  

Purpose: To review the recent history and current issues regarding medical physics licensure in NY State. This presentation will be directed primarily to practicing medical physicist, but may also be useful for management personnel with responsibility for medical physics services. 

Method and Materials: It has been two years since Medical Physics Licensure became effective in the State of New York. Case studies (both real and artificially constructed) will be presented that demonstrate key aspects of the medical physics licensure in New York. Examples from Therapeutic, Diagnostic, Nuclear Medicine and Medical Health Physics will be used to illustrate the intent of the law and the practical application thereof. Perspectives of the practicing medical physicist, facility administrator, New York State regulators and the Medical Physics Committee will be presented. Specific topics to be addressed include how to utilize the Medical Physics Licensure web site, renewal of license registrations, limited permits, accumulating professional experience, interpretations of the definitions (and gray areas) of professional practice, and enforcement by NYSDOH and other agencies. 

Results: The applicable professional and regulatory background will be presented for each case study presented. Potential pitfalls and possible practical solutions will be presented. Time will be allotted for an interactive discussion of some of the issues to be addressed in the Professional Practice Guidelines, currently being developed by the New York State Education Department (NYSED) with the help of the Medical Physics Committee.

Conclusion: This presentation should help medical physicists and management personnel to understand the implications of medical physics licensure for their practice and their facilities. 

Physician Credentialing at Strong Health System
Roger Oskvig, MD, Univ. of Rochester, Rochester Medical Center, NY 14642, USA.  

Medical Physics is a relatively new profession licensed by the New York State Department of Education two years ago. The licensure regulations afford privileges and responsibilities. The speaker is responsible for the credentialing process for the Strong Health physicians and allied health personnel. He will present the policies and procedures of credentialing and how these policies are applied to the approximately 1500 physicians in the Strong Health System. The credentialing process is vital to the implementation and maintenance of high quality professional standards. The methodology offers the medical physics community a possible way to apply these principles to our profession for improved quality of patient care and our profession through self regulation. 
Invited Talk:  Direct Billing – Key To Professional Recognition
Ivan Brezovich, Univ. of Alabama – Birmingham. 

Medical Physicists are the only ABMS (American Board of Medical Specialties) listed medical specialists who are not entitled to directly bill for their services, whereas many not listed professionals, including nurse anesthetists, optometrists, social workers and clinical psychologists do have such privileges.  The ensuing strict employee status deprives medical physicists of the professional recognition, authority and independence required to safely provide first class services to their patients.  Such working conditions are considered by radiation oncologists as most undesirable, even "brutal".  Many board certified physicists are leaving the profession to pursue other careers, creating the perception of a shortage.  A 2/3 majority of AAPM members believe that direct billing would solve many of the current problems, and that our organization needs to work toward that goal.  In response, the AAPM has hired a consulting firm with experience in the health care industry to help the professional council develop a strategic plan and get a cost estimate.  Extrapolating from the successful lobbying of nurse anesthetists and optometrists who are competing with MDs for the same patients and services, I believe that the medical physics community should be able to raise the necessary funds.  Despite the competitive relationship with MDs, the $40 average annual contribution by individual nurse anesthetists to their political action committee (PAC) is sufficient to do the necessary lobbying.  The much higher income of nurse anesthetists compared to other medical professionals with a similar length of training indicates that the return on their lobbying investment is more than thousand-to-one.  Such a high return ratio is typical for lobbying in other areas of the health care industry.  The fact that medical physicists are providing services which are distinctly different from and not in competition to those of radiation oncologists, further strengthens my belief that direct billing is within reach.  With proper interpersonal skills from our leaders, we should be able to enlist radiation oncologists for support, similar to the support that physicists have given to radiation oncologists when they were in a similar situation.  This presentation will provide a background of how the current situation developed, explain the lobbying that was done by individual physicists on behalf of our profession, and provide specific suggestions on how to proceed.
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