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Purpose: To describechallengesin limiting kidney dosewhen delivering TBI to SSc
patientsenrolledon a multicenterPhaseII/III SCOT(SclerodermaCyclophosphamideor
Transplantation)protocol.
Material and Methods:TheSCOT protocolusesa preparativeregimenof 800cGy TBI.
The kidney doseis limited to 200 cGy. This level of attenuationis atypical for TBI.
Hence,theeffectof theblock thicknessand proximity to thespinalcordwas investigated
with EDR film in an anthropomorphic phantom using 5 cm thick kidney blocks
positioned 3, 5, and 8 cm apart. Due to their poor renal function, the kidneys of SSc
patientscannot be localized using intravenouscontrast. Therefore,methodsof kidney-
localization and block-positioning were devised.Six patientshave beentreatedon the
TBI armof thetrial at Dukeand informationon kidneyshapeand theshiftsfrom proneto
standingpositionwererecorded using diagnosticultrasound(US).
Results: A 10-20% doseinhomogeneity in the lumbar spineregionis achievable with a
minimum kidney block separationof 4-5 cm (typical width of a vertebral body). Two
methodsfor kidneylocalizationhavebeenproposed.Block design andplacementcanbe
accomplishedusinga combinationof CT and US or CT alone. Kidney-localizationbased
on the combinationof CT andUS enablesmoreaccurateblock-positioningand reduces
the superior-inferior block margins.Kidney shapeprovedsimilar amongthe six patients
imaged, leading to a potential use of standardkidney blocks. The US information
revealeda wide range of kidney travel, both inferior and superiorwith a magnitudeas
largeas3.3cm.
Conclusions: The doseto the kidneyscan be attenuated by 75% (per protocol) during
TBI while maintaininga 10-20%doseinhomogeneity. Thekidneys canbelocalizedmore
accuratelyusingbothCT and US than CT alone.


