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Purpose: The goa l of  thi s wo rk i s t o re duce irradiation to functional lun g u sin g 
t he four - dimens ion al c omputed tomography (4D CT) derived images. The proposed 
t echnique is inc orpo rate d in to i nte nsit y- modul ated radi ation therapy (IMR T) to 
minimize radiati on dam age to healthy lung and pulmonary toxicity.  
 
Methods and Mate rial s: F ifte en p ati ents  with non - small - cell lung cancer ( NSCLC)  
were selected fo r th is s tudy . A BSpline  deformable registration was emplo yed  to  
map each tissue elem ent acro ss t he 4D C T data  set to es tablish the 
correspondence o f ea ch v oxel . Ba sed  on the changes in voxel intensities o f e ach  
patient, functio nal imag e se t wa s g ener ated using pairs between expiratio n p has e 
and other phases  usi ng t he e qual ize d hi stogram technique which equalizes the  
l ung volume unde r ea ch p ixel  int ens ity bin. All functional images were im por ted  
i nto the treatme nt p lann ing syst em.  The  highly functional lung volumes fo rmed b y 
t he percentile f unct iona l vo lume s w ere chosen to be the regions of intere st 
( ROIs) for avoi dan ce i n IM RT treatment planning. Two IMRT plans with (fIMRT) and 
without (aIMRT) the func tion al i mage co nstraint were created and dose 
distributions in clud ing dose  vol ume his tograms (DVHs) and dose function 
histograms (DFHs ) an d ot her dosi met ric parameter s for t he planning target  vo lum e 
( PTV) and critic al s truc ture s in  bo th p lans were computed and compared.  
 
Results: Compare d to  aIM RT, the mean do se in fIMRT at 90 and 50 percentil e 
l evels were redu ced by 2 .5 G y an d 4 .3 G y, respectively. The mean reductio ns  in 
t he percentage o f ir radi ated  vol ume of 5 Gy (V5) and 20 Gy (V20) were 
s ignificantly re duce d fr om t hat of fIMR T.  
 
Conclusions: The  dyn amic  fun ctio nal  ima ges derived from 4D CT was used to  gu ide  
I MRT planning an d it  was  sho wn t o b e ef fective in preservin g normal lung 
f unction for NSC LC c ance r pa tien ts.  


