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SYLLABUS

Course name: Advanced Photon Beam Radiation Therapy (3credit hours).

Course number: RAT 6629.

Section number: N/A

Pre-requisites: RAT 6628.

Instructor: Drs. Pella, Horowitz, Leventouri

Office number: SE 112

Telephone: x72695

E-mail: leventou@fau.edu

Required text: IMRT, IGRT, SBRT: Advances in the Treatment Planning and Delivery of
Radiotherapy (Frontiers of Radiation Therapy and Oncology) by L. Meyer, D.
Kavanagh, J. A. Purdy, R. Timmerman. KARGER, 2007.

Bibliography: A Practical Guide to Intensity-Modulated Radiation Therapy, by
Memorial Sloan-Kettering Cancer Center, 2003.

Intensity-Modulated Radiation Therapy: The State of the Art, by Jatinder R. Palta and
T. Rockwell Mackie, editors. Med. Phys. 30, 3265 (2003).

Modern Technology of Radiation Oncology Volume 2, by Jacob Van Dyk, editor. Medical
Physics Publishing, 2005.

Integrating New Technologies into the Clinic: Monte Carlo and Image-Guided Radiation
Therapy, by Bruce H. Curran, James M. Balter, and Indrin J. Chetty, Program Directors.
Medical Physics Publishing Corporation; 1st edition 2006.

Vendor's user manuals: BrainLab - for SRS, SRT, and SBRT, Varian for IGRT with
Eclipse and OBI system, Electta same as Varian.

Course description and instructional objectives: This course will cover the
physics and clinical application of advanced external beam photon therapies with
special emphasis on IMRT (Intensity Modulated Radiation Therapy). Potentials
topics: Istorical perspective of IMRT, Mathematical optimization for the inverse
problem of intensity modulated radiation therapy. Physical optimization. Biological
indices for evaluation and optimization of IMRT. IMRT delivery using serial
Tomotherapy. Static and dynamic MLC IMRT. Functional requirements for IMRT. OBI
and localization for IGRT. Radiation shielding for IMRT. Patient localization using
optical and ultrasound techniques. Modulated electron therapy. Commissioning and
quality assurance for IGRT (the OBI system). Commissioning and quality assurance
for SRS (exact rac, Winston-Litz test). Clinical implementation of IMRT, IGRT, SRS,
SRT, and SBRT. Monitor unit calculation and plan verification for IMRT. Methods to
manage respiratory motion in radiation treatment. Compensated and Intensity
Modulated Proton Therapy. Socio-economic Issues of IMRT. The future of IMRT.
Novel Uses and applications of IMRT.

At the end of this course the students will be familiar with the current
radiation treatment technology and methodologies. They will be able to analyze



properly a new plan and approve or disapprove it. They will be prepared to perform
QA, calibrations and acceptance of the treatment planning systems, the MLCs, the OBI
systems and all the necessary tools in order to perform IMRT, IGRT, SRS, and all new
and advanced radiation therapy available at the present time.

Method of Instruction: The format of the course will be lectures, and reading
assignments on RTOG protocols.

Assessment procedures and dates and times of tests and quizzes: 3 tests and the
final exam will be given. Test 1, week 3. Test 2 week 6. Test 3 week 9. Final exam.

Grading: A:100-93% A-:92-89% B+:88-85% B:84-80% B-:79-76%
C+:75-72% C:71-68 % C:67-65% F: <65%.

Academic integrity: Students are responsible for informing themselves about the
Honor Code standards before performing any academic work. The link to more
detailed information about academic honesty can be found at:
http://www.fau.edu/regulations/chapter4/4.001_Honor_Code.pdf.

Scholastic dishonesty includes, among other things: plagiarism, copying other’s work
during a test, and using notes during a test. Any test or written assignment for which
you are caught cheating will be marked as a zero grade, and the incident will be
reported in accordance with Honor Code regulations.

Students with disabilities: In compliance with the Americans with Disabilities Act
(ADA), students who require special accommodations due to a disability affecting
execution of coursework must register with the Office of Students with Disabilities
(OSD) located in Boca in the SU, room 133 (561-297-3880) or in Davie in MD I (954-
236-1222), and follow all OSD procedures.
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