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Pur pose:

The quantification of respiration-induced esophageal notion and nmargin

det ermi nati on usi ng nodel - based approach

Met hod and Materi al s:

We use ten 4D-CT scans. The phase assignment was assured with an i ndependent
respiration phases' cal cul ation. The esophagus was segnented from post-cricoid

| evel to gastro-esophageal junction(GEJ) on phase 50 by a single physician

Three reference points were used for esophageal divisions into Cervical (fromtop
to T1-T2 level), Thoracic(fromT1-T2 to T5-T6), and Abdominal (from T5-T6 to
GEJ) parts. The inmge registration provided defornmation fields between phase50
and ot her phases. The conceptual average 3D patient volune was constructed using
the inverse of the nean deformation field. The esophagus was nodel ed as a set of
centroids of its contours. The deformation vectors at esophageal centroids at
its average position to other phases quantified the notion that was considered
to be independent al ong the DI COMt axes. Assumi ng one-di mensi onal norma

di stribution, the margins were deternined fromnoti on standard devi ati on using
confidence | evel L=0.9.

Resul ts:

Mar gi ns of Esophageal segments for mnedial -lateral and anterio-posterior
directions are: for Cervical 2.0 and 4.0mm for Thoracic 7.0 and 8.0mm and for
Abdomi nal 14.0 and 12.00nm The deternination of the distal part notion al ong

i nferior-superior direction yielded the magnitude of 9.0mm

Concl usi on:

The magnitude if esophageal notion increases along superior-inferior direction
The margins should reflect this variability especially for IMRT. In addition the
descri bed nmethod allows for an patient's individual margin determ nation as well
as the generalization for patient population. It is especially relevant for
gated treatment | TV definition using a given reference phase and deformation
maps derived via inage registration



