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2 A F RS 3 600 cGy/20 F #5451+ 5 000 cGy/20 F, f2i 26 R T RaGaT42 T, sbA s 403t | 3e X 6935 £ M40 3
WA T H Z A, R B TRT AATE MR ARG R RN ZF-FHH 2, EHR: AAT XI5k
%% 6 B, Hybrid-IMRT # X 45 PGTV 3 4 PE4E T IMRT 3+ %] (P<0.001) ; Hybrid-IMRT # X 4 i F LR X £ 4 dh
KRR EL FHNE, £ A RIKE-TFHH Z AR L AT 26 R KA Z T IMRT %] (P<0.05) ; Hybrid-IMRT 3+
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Dosimetric comparison of Hybrid-IMRT vs IMRT for radiotherapy with simultaneous integrated

boost for brain metastases

ZENG Rong, CHEN Peng, WANG lJie, JIANG Qi, WANG Shanghu, MIN Xuhong
Department of Radiation Oncology, Anhui Chest Hospital, Hefei 230022, China

Abstract: Objective To explore the dosimetric differences between intensity-modulated radiotherapy (IMRT) and Hybrid-IMRT
which combining three-dimensional conformal radiotherapy and IMRT for radiotherapy with simultaneous integrated boost for
brain metastases. Methods Hybrid-IMRT plan and IMRT plan were designed for 20 patients with brain metastases. Hybrid-IMRT
plan included 3 600 cGy/20 F to the whole brain by 2 horizontal irradiation fields in three-dimensional conformal radiotherapy
and 5 000 cGy/20 F to brain metastases by IMRT with simultaneous integrated boost. In IMRT plan, 3 600 cGy/20 F was given
to the whole brain and 5 000 cGy/20 F to brain metastases. On the premise of meeting the clinical requirements, the dosimetric
parameters between Hybrid-IMRT and IMRT were compared. The dosimetric parameters included the conformity index (CI),
homogeneity index and mean dose of target areas, monitor units, the maximum dose and mean dose of organs-at-risk such as
brain stem, optic nerves, lens, optic chiasm and eyeballs. Results Both IMRT plan and Hybrid-IMRT plan met the clinical
requirements. The homogeneity index of PGTV in Hybrid-IMRT plan was lower than IMRT plan (P<0.001). The maximum dose
and mean dose of brain stem, optic chiasm and lens, and the mean dose of eyeballs and the maximum dose of optic nerves in
Hybrid-IMRT plan were lower than those in IMRT plan (P<0.05). Moreover, the monitor units in Hybrid-IMRT plan was decreased
by about 70% as compared with IMRT plan (P<0.001). Conclusion Both plans meet the clinical requirements, but Hybrid-IMRT
plan is advantageous over IMRT plan in homogeneity index, treatment time and organs-at-risk sparing.

Keywords: brain metastasis; hybrid intensity-modulated radiotherapy; intensity-modulated radiotherapy; simultaneous

integrated boost; dosimetry
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Tab.1 Comparison of dosimetric parameters of target areas (Mean+SD)

HX ZH Hybrid-IMRT 3% IMRT 141 i P{H
PTV D,/Gy 49.100+2.200 49.900+1.600  -2.767  0.012
D, /Gy 36.600+0.800 36.600£0.500 0470  0.963

D,,/Gy 39.300+1.500 42200+1.400  -7.672  <0.001

D, ,../Gy 40.000+1.300 42.500+1.100  -8251  <0.001

HI 0.317+0.050 0.314£0.030 0439  0.666

CI 0.720=0.043 0.895£0.039 -17.192  <0.001

PGTV D,/Gy 51.9000.900 54.300£0.900 -13.738  <0.001
D, /Gy 50.200+0.100 50.500£0.500 -2.018  0.058

D.,/Gy 51.1000.500 52.100£0.600  -8.051  <0.001

D,.../Gy 51.1000.500 52.400£0.900  -6.666  <0.001

HI 0.033+0.015 0.074£0.016 -14.168  <0.001

CI 0.581=0.108 0.755£0.094  -7.291  <0.001

b:IMRT itX]

1 [E—f%1&% Hybrid-IMRT 3% 5 IMRT XI5 8 5 F xJ Lk
Fig.1 Comparison of dose distribution between Hybrid—IMRT plan and IMRT plan for the same patient
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Fig.2 Comparison of dose—volume histogram between Hybrid—
IMRT plan and IMRT plan for the same patient

FEZE R Hybrid-IMRT 314, 5228 8 IMRT 141

IMRT 31 %1 59 AL 5% Bk % A (318+£26) MU, Hybrid-
IMRT 340 (ML B EOR L T IMRT 3309807 2 70%
(P<0.001) , [A 1t Hybrid-IMRT 3% i v4 7 i) i) 55 4
A AT AR IR YT o R R AR R AR A, RO
A

#R2 BRBEEFNEFZSHELE(Gy, ¥ +5)

Tab.2 Comparison of dosimetric parameters of organs—at-risk (Gy, Mean+SD)

fERarE 28

Hybrid-IMRT 11

IMRT 141 il PIE

i+ D,.. 41.1£5.7
D, can 36.5+7.9
etk D, .. 4.4+0.9
DI 3.4+0.5
PELLEN D, . 4.0+0.7
D,... 3.3+0.4
ZelRER D,.. 36.1+3.6
D, 10.3+4.3
TR ER D,.. 36.1+2.3
D, 8.7+3.0
LA 2 D, .. 37.6+1.0
DI 33.9+4.3
PaE ki D, 37.440.6
D, can 33.54+4.1
W3S XL D,.. 38.9+3.8
D 37.3+1.5

mean

48.0+5.7 -6.787  <0.001
41.247.9 -7.010  <0.001

6.9+£0.4 -10.988  <0.001

5.9+0.4 -19.601  <0.001

7.0£0.4 -20.924  <0.001

6.0+£0.4 -26.453  <0.001
31.0+5.0 3.604 0.002
13.6+1.4 -3.155 0.005
31.3+5.5 3.506 0.002
13.3£2.1 -5.751  <0.001
39.943.6 -2.896 0.009
27.8£2.7 5.672  <0.001
40.0£3.6 -3.296 0.004
27.8+4.2 5.558  <0.001
44.9£3.0 -6.859  <0.001
40.4+2.3 -5.995  <0.001
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i LU I A A A < M NI 4 ) B A 4 1 A
Hermanto 257"} 5% T IMRT 5 3D-CRT 7& il i 5 I
F 207 T Y H A, 75 4 IMRT A 5 4 ) 30 IX 36 I i
LK R85 T G b O I 2 8 AR AR ﬁﬁﬁtﬂu
% R 9 [A) A6 hin i ] 3D-CRT 5 IMRT #9571 & 24 1
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JERA A 25 BRI EHEIE NN B X ki
9 [\ 20 n i 7E 2~3 e R i H o L 2 51 3~4 A4~
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S EAT X e, A R TR A T VR ik e R B T A
HARE
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5 IMRT -5 2 i 1%, 3D-CRT iRl #2447 2 iy
X5, SECLE R E LT IMRT 3. {HJE, Hybrid-
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