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S um m a ry

W e investig ated th e dose

h eterog eneity at different

sk eletal sites in total marrow

irradiation w ith h elical

tomoth erapy. W e found th at

th e uniq ue ch aracteristics of

th e h elical beam j unctioning

effect, referred as to th e

th read effect, sig nifi cantly

affected dose h omog eneity in

th e ex tremities, particularly

for larg e patients. U se of

a favorable pitch value and

adj ustment of arm position

could minimiz e th e th read

effect and reduce dose

h eterog eneity.

Purp ose : T o report potential dose h eterog eneity leading to underdosing at different sk eletal sites

in total marrow irradiation (T MI ) w ith h elical tomoth erapy due to th e th read effect and provide

possible solutions to reduce th is effect.

M e thod s a nd M a te ria l s: N ine cases w ere divided into 2 g roups based on patient siz e, defi ned as

max imum left- to- rig h t arm distance (mL RD ) : small mL RD (� 4 7 cm) and larg e mL RD

(> 4 7 cm) . T MI treatment planning w as conducted by varying th e pitch and modulation factor

w h ile a j aw siz e (5 cm) w as k ept fi x ed. Ripple amplitude, defi ned as th e peak - to- troug h dose

relative to th e averag e dose due to th e th read effect, and th e doseevolume h istog ram (D V H )

parameters for 9 cases w ith various mL RD w as analyz ed in different sk eletal reg ions at off-

ax is (eg , bones of th e arm or femur) , at th e central ax is (eg , vertebrae) , and planning targ et

volume (P T V ) , defi ned as th e entire sk eleton plus 1- cm marg in.

R e sul ts: Averag e ripple amplitude for a pitch of 0.4 30, k now n as one of th e mag ic pitch es th at

reduce th read effect, w as 9 .2% at 20 cm off- ax is. N o sig nifi cant differences in D V H parameters

of P T V , vertebrae, or femur w ere observed betw een small and larg e mL RD g roups for a pitch of

�0.28 7 . C onversely, in th e bones of th e arm, averag e differences in th e volume receiving 9 5%

and 107 % dose (V 9 5 and V 107 , respectively) betw een larg e and small mL RD g roups w ere 4 .2%

(PZ.016 ) and 16 % (PZ.016 ) , respectively. S trong correlations w ere found betw een mL RD and

ripple amplitude (rsZ.9 6 5) , mL RD and V 9 5 (rsZ�.7 4 2) , and mL RD and V 107 (rsZ.8 7 0) of

bones of th e arm.

Concl usions: T h read effect sig nifi cantly infl uences D V H parameters in th e bones of th e arm for

larg e mL RD patients. B y implementing a favorable pitch value and adj usting arm position,

periph eral dose h eterog eneity could be reduced. � 2013 E lsevier I nc.
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