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Abstract: [ Objective] To investigate the feasibility of using Intensity—modulated radiotherapy (IMRT) for newly diag-
nosed stage IVb nasopharyngeal carcinomas with bone metastasis.[ Methods] Fifteen cases of stage IV b nasopharyngeal car-
cinoma with bone metastasis which were delivered under the Tomotherapy (TOMO) were selected. Under the same pre-
scription dose requirements and dose constraints in TOMO, the IMRT plan was designed on Eclipse treatment planning
system. For the target of nasopharyngeal site, 9 fix—gantry angle beams were used, and 7 or 9 fix—gantry angle beams were
for the site of bone metastasis. The dosimetric indexes for plan comparison included prescription dose coverage and high

dose coverage of the targets, homogeneity index and conformal index in target volume, the key dosimetric index for organs
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at risk, the plan delivery efficiency indexes including the MU and plan delivery time. Data from the two groups were com-

pared by paired i—test.[ Results] To the gross targets of the nasopharyngeal site, both IMRT and TOMO plans had compara-

ble dose coverage. But compared with TOMO plan, IMRT plan had a little worse performance in the dose uniformity and

had a higher dose in targets. To the organs at risk, the D1% of spinal cord and brain stem in IMRT plan was higher than

that in TOMO plan, but the average dose of parotids for IMRT plan was lower than that for TOMO plan. All the dosimetric

indexes for plan evaluation were within the clinical dose tolerance.[ Conclusions] For radiotherapy of newly diagnosed stage

IV b nasopharyngeal carcinomas with bone metastasis, the IMRT technique could provide adequate target dose coverage

and normal organ sparing compared with helical tomotherapy plan. IMRT technique could be a feasible alternative to heli-

cal tomotherapy for this treatment.

Key words: intensity—modulated radiotherapy ; tomotherapy; conformal index; heterogeneity index
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Table 1 The dosimetric comparison of the IMRT plan with TOMO plan for nasopharyngeal carcinomas

with bone metastasis
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Parameters IMRT(Eclipse) TOMO ' A(%)
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HI/% 8.17+1.74[6.42-9.91 ] 6.86+2.20 [4.66-9.05] 0.01 20.22
Cl/% 52.2+25.9[26.3-78.0 61.4+25.4 [36.0-86.9] 0.07 5.66
PTV1

Vs % 99.5+0.5[99.0-100 99.9+0.2[99.7-100 ] 0.39 0.10
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Vo5 /% 98.6+1.5[97.1-100 ] 99.7+0.2[99.59 ] 0.45 0.20
Cl/% 71.1+0.164[ 54.7-87.6 ] 63.6+20.1[43.5-838 ] 0.10 4.54
PRV-SC

D1%/cGy 4 680.6+666.6[ 4 014014.0-5 347.9] 4232.5+670[ 3 562562.5-4 902 ] 0.57 2.95
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Fig.1 A DVH comparison between TOMO plan and
IMRT plan for nasopharyngeal carcinomas

with bone metastasis
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Table 2 The delivery efficiency comparison between

the IMRT plan and TOMO plan for nasopharyngeal

carcinomas with bone metastasis (x+s)
Ratio

IMRT(Eclipse) TOMO (Tomo/

IMRT)
MU 2 398.5+1007.5 23201+14645 9.68
Time/min 7.995+3.358  26.950+17.078 3.37
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