In this work, we investigate the theoretical possibility of

del i vering one-di mensi onal nonuni form dose distri butions

with beamintensity nodul ati on using dynam c dose rate control
Fol | owi ng recent devel opnents of add-on units that allow |inac-based
dose rate control, this technique may potentially be applicable to
the treatnent of sites that require conpensators for mssing

ti ssue. A constrained nonlinear optimnzation problem has been fornmul ated
to determine optinal dose rate, beamslit width and velocity

to deliver a one-dinensional dose profile in the m ninum

anmount of tine. The discretized version of this problemis

solved by an efficient sequential quadratic progranm ng

algorithm The applicability of this approach to a variety

of non-uni form dose profiles has been investigated.

We conducted nunerical experinents for a sequence

of doubl e-gaussian profiles with progressively

narrower standard devi ations and for a clinica

case of posterior field with a spinal chord bl ock

(specified thresholds were 0-2 cnmisec for the

velocity, 0.1-2 cmfor the width, and 0-6 Gy/mn for the dose rate).
In each case, it was possible to shape the desired beam profile.
However, because of the naxi mum dose rate is limted, the sharper
the dose profile fall-off, the longer the treatment will be. These
prelimnary results indicate the potential of this approach for
gener ati ng one-di nensi onal nonuni form dynam ¢ beamintensity nodul at ed
dose profiles. |Its practical utility inthe clinic remains to be

i nvesti gated.



