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Abstract: Objective To analyze dose distribution differences of IMRT and helical tomotherapy(HT) plan for
tumor and organs at risk in patients with multiple brain metastases receiving whole brain radiotherapy(WBRT)
with simultaneous in-field boost(SIB). Methods Six patients with multiple brain metastases (2 to 5 lesions)
underwent WBRT(40 Gy/22 f ) with SIB(55 Gy/22 f) in HT and IMRT plan respectively. Pair comparison
was used to analyze maximum and mean doses of whole brain, brainstem and optic nerve, homogeneity
and conformity indices of PGTV and PTVwb in HT and IMRT plan. Results In IMRT and HT plan, mean
doses of whole brain, brainstem were (44.97+3.2), (42.48+4.0) and (41.56+2.1), (40.87+2.2) Gy (P=0.02,
P=0.04), respectively; Brainstem Dmax was (44.95+4.4) and (42.35+3.2) Gy (P=0.02), respectively;
Mean and maximum doses of left and right optic nerves were with no significant difference; Conformity
indices of PGTV, PTVwb in IMRT and HT were (0.95 + 0.023), (0.92+0.06) and (0.98+0.014), (0.96+0.03)
respectively (P=0.02, P =0.02) ; Homogeneity indices of PGTV, PTVwb in IMRT and HT were (1.11+0.045),
(1.2240.03) and (1.06+0.048), (1.14+0.02) respectively (P=0.00, P=0.00). Conclusion Homogeneity and
conformity of doses distribution in PGTV and PTVwb were better and brainstem radiation dose was lower in
HT plan than those in IMRT in patients with multiple brain metastases receiving WBRT with SIB.
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Tablel Mean doses of organs at risk in HT and IMRT plan in patients with multiple brain metastases(x+s,Gy)

Brain stem Left lens Right lens Left optic nerve Right optic nerve
HT 40.87+2.2 3.39+1.3 3.76x1.2 30.6+4.2 30.5+4.7
IMRT 42.48+4.0 4.17+1.4 3.99+1.3 29.4+5.6 28.7£6.2
t 2.61 1.76 1.36 1.21 1.66
P 0.04 0.52 0.66 0.59 0.65

R2 BEEEHBEREHTHIMRTITE RS ERFENR AT EG.Gy)
Table2 Maximum doses of organs at risk in HT and IMRT plan in patients with multiple brain metastases(x+s,Gy)

Brain stem Left lens Right lens Left optic nerve Right optic nerve
HT 42.35+3.2 3.78+1.4 4.13+1.3 38.5+5.1 39.444.3
IMRT 44.95+4.4 4.64+1.4 4.55+1.5 36.8+6.3 38.6+6.8
t 2.89 1.76 1.26 2.21 2.66
P 0.02 0.38 0.43 0.12 0.15
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Table3 Comparison of volume-dose in PGTYV in HT and

IMRT plan in patients with multiple brain metastases(x+s,Gy)
PGTV IMRT HT P

PGTV-D5 59.36+0.62 57.79+0.35 0.03
PGTV-D95 53.82+0.49 54.65+0.37 0.00
PGTV-Dmax 60.13+0.82 58.17+0.55 0.06
PGTV-HI 1.11£0.05 1.06£0.05 0.00
PGTV-CI 0.95+0.02 0.98+0.01 0.02
PTVwb-D5 48.36+1.58 45.62+1.24 0.05
PTVwb-D95 39.45+1.17 40.06+0.34 0.08
PTVwb-Dmean 44.97+£3.20 41.56+2.10 0.02
PTVwb-Dmax 59.04+0.32 56.57+0.42 0.04
PTVwb-HI 1.22+0.03 1.14+0.02 0.00
PTVwb-CI 0.92+0.06 0.96+0.03 0.00

Notes: HI=D5/D95, CI=VDP/VPTV, VDP was the volume covered by
the isodose line of 95% prescription dose, VPTV was the volume of

PTV
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