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the Eclipse treatment planning system (TPS)

nose) thus help minimize poten�al air gaps.

• 3D printed device could serve as a template for

bolus.  Sharp edges were smoothed out and rounded 

off.  

smooth edges against skin. Water equivalent 

gel added to reduce air gaps between bolus 

and skin.the Eclipse treatment planning system (TPS) 

and fabricated using  a commercially available

• 3D printed device could serve as a template for

crea�ng bolus using other conven�onal mate-

rials (i.e. Superflab)

and skin. 

and fabricated using  a commercially available

3D printer.  [Figures 1,2] 
rials (i.e. Superflab)

• Re-print/re-create exact bolus in case of loss/
3D printer.  [Figures 1,2] • Re-print/re-create exact bolus in case of loss/

damagedamage

• Reduces the requirement/dependence on hu-• Reduces the requirement/dependence on hu-

man dexterity/skill in manufacture 

Cons: 

• • Higher learning curve with so=ware and

prin�ng hardwareprin�ng hardware

• Large volume bolus/structure may take up to• Large volume bolus/structure may take up to

24 hours to print
Figure 7. Calculated plan on CT with TPS bolus. Figure 8. Calculated plan on CT with 3D printed bolus Figure 9. DVH comparison between TPS (square) and 3D bolus (triangle) plans 
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• The edges of bolus were difficult to createResults • The edges of bolus were difficult to create

smoothly along axial plane because of nature
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Figure 1. Model of bolus in 3D printer so=ware 
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• The DVH results showed similar coverage to target and sparing • Issues with fiBng if pa�ent surface changes
Figure 10. In Eclipse treatment planning system, 1st day CBCT overlaid on planning CT with TPS bolus outline visible.

• The DVH results showed similar coverage to target and sparing

of local cri�cal structures. [Figure 9] Figure 10. In Eclipse treatment planning system, 1st day CBCT overlaid on planning CT with TPS bolus outline visible.

CBCT captured bolus matches well with TPS generated custom bolus outline on axial, coronal, and sagiFal planes.  
of local cri�cal structures. [Figure 9]
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The Mount Sinai Health System is an integrated health care system
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place. [Figures 5,6]

A comparison of dose volume histograms

The Mount Sinai Health System is an integrated health care system

providing excep�onal medical care to our local and global commu-

ni�es. Encompassing the Icahn School of Medicine at Mount Sinai, 
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claimed for its excellence in research, pa�ent care, and educa�on 

across a range of special�es. The Mount Sinai Health System was

each sampled frac�on range from 0mm to 2.5mm. [Figure 11]

• Devia�ons were found to be within accepted daily setup toler-normal �ssue sparing were evaluated. Evalua-

�on of setup consistency was done by review of

cone-beam CT (CBCT) registra�on to simula�on

across a range of special�es. The Mount Sinai Health System was

created from the combina�on of the Mount Sinai Medical Center 

and Con�nuum Health Partners, which both agreed unanimously

• Devia�ons were found to be within accepted daily setup toler-

ances. Varia�ons in offset between 3D-printed bolus placement 

and body were concluded as minimal; thereby proving repro-cone-beam CT (CBCT) registra�on to simula�on

CT.

and Con�nuum Health Partners, which both agreed unanimously

to combine the two en��es in July 2013. 
and body were concluded as minimal; thereby proving repro-

ducibility.CT.
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ducibility.
Figure 11. Graph showing distances between nasal septum to landmark points on 3D bolus. 


