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Purpose:
To implement dynamic jaw for helical TomoTherapySM delivery and to investigateits impact on dosedistribution.

Method and Materials:
A dynamic jaw technique calledrunning start andstopneartumor-normal tissueboundaryis to achieveconformal dosedistribution at
the beginning andend of a tumor regionalong couchmotion direction. Due to finite jaw width andfinite maximum jaw speed, two
strategies, conformaltumor coverageandconformalorgan-at-risk (OAR) avoidance, areimplemented.Motion of the jaws follows a
chosenstrategygiven informationof longitudinal lengthsof tumor regions andOARs, couchspeedandthe maximum jaw speed.A
conceptualsimulation was made to demonstratebenefit gainedwith the strategies.Multiple tumor sitesand OARs with different
longitudinal lengthsare simulated.Longitudinal dosedistributions with running start andstopare comparedwith that of a fixed jaw
width.

Results:
For single tumor site or multiple tumor siteswith OAR betweenthemwider thanthe preselectedstationary jaw width plus a small
margindetermined by the maximum jaw speed,both strategiesproducethe same longitudinalconformal dose distribution andOAR
avoidance.In casesof an OAR betweentwo tumor regions narrower thanthestationaryjaw width, conformal tumor coveragestrategy
provideslongitudinalconformal dosedistribution for tumorregionsandtheOAR betweentumors alsoreceivessomelower amountof
dose. On theotherhand,conformal OAR avoidancestrategyprovideslongitudinalconformalavoidancewhile doseat thebeginning of
the adjacenttumor regionis lower thanthatdeliveredwith thefixedjaw width usingthesame sinogram.

Conclusion:
Dynamic jaw can producelongitudinal conformal dosedistribution at the beginningand end of tumor regions. Conformal tumor
coverage andOAR avoidance canbe both achieved if the OAR betweentumorsis wider thanthe stationary jaw width plus a small
margin.


