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Table 1. Comparison of skin dose diffrence between FF vs, FFF
(Unit in cGy)
Mean + SD paird t-test
FF FFF P diffesrf:tif(i;a?gil)s)?
VMAT (Bolus off) 35.43%17.26 37.07+19.53 0.0264 Yes
IMRT (Bolus off) 42.2+30.43 47.96+22.12 0.2328 No
VMAT (bolus Smm) 50.62422.46 46.88+23 24 0.0024 Yes
IMRT (bolus Smm) 61.95+42.67 47.55+30.37 0.0007 Yes
Table 2, Comparison of skin dose diffrence between VMAT vs. IMRT
(Unit in cGy)
Mean * SD paird t-test
=
FF (bolus off) 35.43£17.26 42.2+30.43 0.0757 No
FFF (bolus off) 37.07£19.53 47.96+22.12 €0.0001 Yes
FF (bolus 5mm) 50.62+22 .46 61.95+42.67 0.102 No
FFF (bolus 5mm) 46,88+23 24 47.55+30.37 0.8088 No
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Table 3. Comparison of skin dose diffrence between Bolus Off vs, Bolus 5 mm

(Unit in cGy)
Mean = SD paird t—test
Significantly
Bolus off Bolus 5mm p different (P { 0.05)?
VMAT FF 35.43+17.26 50.62422.46 <0.0001 Yes
VMAT FFF 37.07£19.53 46.88+23 .24 <0.0001 Yes
IMRT FF 42.2+30.43 61,95+42.67 0.0001 Yes
IMRT FFF 479612212 47.55£30.37 09222 No
Table 4. Comparison of skin dose diffrence between IMRT FFF(bolus off) vs VMAT_FF(bolus 5mm)
(Unit in cGy)
Mean £ SD paird t—test
VMAT_FF Significantly different
IMRT FFF (bolus off) (bolus Smm) p (P 0.05)?
47.96+22.12 50.62+22.46 0.177 No
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A Study on IMRT (Intensity Modulated Radiation Therapy)
Delivery Technique and FFF (Flattening Filter Free) Beam
to Increase Skin Dose to Irregularly Shaped Skin Surface.

Department of Radiation Oncology, Borame Medical Center, Seoul, Korea

Woo Heon, Son Sang Jun, Je Young Wan

Purpose: When it is difficult to secure the skin dose when treating Irregularly Shaped Skin Surface such as the
nose where it is difficult to apply a bolus, increase the skin dose with a treatment plan that combines the IMRT
(Intensity Modulated Radiation Therapy) delivery technique and FFF (Flattening Filter Free), It was tried to find out
whether or not through the phantom experiment.

Materials & Methods: Based on the 6MV-FF (Flattening Filter] and VMAT (Volumetric-Modulated Arc Therapy)
treatment plans, which are the most commonly used treatment plans for head and neck cancer, A comparison
group was created by combining VMAT and IMRT, FF and FFF, and the presence or absence of 5 mm bolus ap-
plication. A virtual target was created on the Rando Phantom'’s nose, and a virtual bolus of 5 mm was applied
assuming full contact on the Rando Phantom’s nose. Five measurement points were determined based on the
phantom’s nose, and the absorbed dose was measured by irradiating each treatment plan 3 times per treatment
plan according to the treatment technique and whether or not the bolus was applied.

Result: The difference in skin dose in FF vs FFF increased in the case of FFF in VMAT bolus off, and there was
no difference in case of IMRT bolus off. In VMAT bolus 5 mm and IMRT bolus 5 mm, it was confirmed that the
skin dose was rather decreased in FFF. The difference in skin dose between VMAT and IMRT increased only
in the case of FFF bolus off, and there was no statistical difference in the rest. For the difference in skin dose
between bolus off vs bolus 5 mm, it was confirmed that the skin dose increased at bolus 5 mm, except for the
case of using IMRT FFF. The treatment plan combining IMRT and FFF did not find any statistically significant dif-
ference as a result of analyzing the measured values of the treatment plan skin dose applied with a 5 mm bolus
using the commonly used VMAT and FF. Therefore, it is thought that by using IMRT_FFF, it is possible to deliver a
skin dose similar to that of applying a 5 mm bolus to VMAT_FF, which can be useful for patients who need a high
skin dose but have difficulty applying a bolus.

Conclusion: For patients who find it difficult to apply bolus, an increase in skin dose can be expected with a
treatment plan that properly combines IMRT and FFF compared to VMAT and FF.

»Keywords: IMRT, VMAT, Skindose, FFF(Flattening Filter Free)
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