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Impacts of three radiotherapy techniques on bone marrow depression in whole pelvis
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Abstract: Objective To compare the dosimetry difference of three-dimensional conformal radiotherapy (3D-CRT), intensity-
modulated radiotherapy (IMRT) and bone marrow sparing intensity-modulated radiotherapy (BMS-IMRT) in the whole pelvic
radiotherapy for cervical cancer; to discuss on the treatment methods for decreasing the acute bone marrow depression.
Methods Thirty patients with cervical cancer who underwent the whole pelvic radiotherapy were selected and equally divided
into 3 groups, respectively treated by 3D-CRT, IMRT and BMS-IMRT. The corresponding treatment plan for each patient was
designed by using treatment planning system (TPS). Dosimetry parameters of the target volumes and organs at risk (OARs) of
the three groups were compared. Combined with the weekly blood test results of each group, the acute bone marrow
depressions of the three groups were also compared. Results The conformal index of the three groups was similar, without
statistical differences; the homogeneity index of IMRT was better than that of 3D-CRT and BMS-IMRT. For the protection of
OARs, such as rectum and bladder, BMS-IMRT had no significant differences with IMRT, and both the two techniques were
much better than 3D-CRT. The bone marrow's Vi, and V,, of BMS-IMRT were respectively 13.6% and 26% lower than that of
IMRT, and respectively 6.4% and 18.5% lower than that of 3D-CRT (P<0.05 for all). Conclusion BMS-IMRT is worth to be
clinically popularized for it provides the satisfactory dose coverage of target volumes, protects OARs, lowers the irradiated
dose of bone marrow, and decreases the bone marrow depression.
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Tab.1 Comparison of CI and HI in three groups (Mean+SD)

Group (¢]] HI
3D-CRT 0.658+0.831 0.121+0.005
IMRT 0.651+0.147 0.093+0.180
BMS-IMRT 0.649+0.103 0.139+0.029
F value 0.379 9.620

P value 0.693 0.002

Note: 3D- CRT: Three- dimensional conformal radiotherapy; IMRT:
Intensity-modulated radiotherapy; BMS-IMRT: Bone marrow sparing
intensity-modulated radiotherapy; SD: Standard deviation; ClI: Confor-

mal index; HI: Homogeneity index
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Tab.2 Dosimetry comparison of organs at risk in three groups (Mean+SD)

Group Rectum V4 (%)  Bladder Vi, (%)  Intestine Vi (%)  Intestine Vs (%)  Bone marrow Vy (%)  Bone marrow Vi, (%)
3D-CRT 89.0+4.4 73.2+19.1 22.1+6.1 27.2+7.0 81.0+4.0 88.0+3.0
IMRT 32.65.3 30.3+£5.2 26.3%5.0 36.8+4.4 88.5+2.1 95.2+1.5
BMS-IMRT 39.0+6.0 41.5+£3.2 25.9+4.0 35.0+6.1 62.5+1.1 81.6x1.7

F value 210.110 19.536 1.016 4.255 142.356 76.002

P value 0.000 0.000 0.385 0.030 0.000 0.000
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Tab.3 Result of bone marrow depression in three groups

Bone marrow depression grade (case)

Group

0 I I I v
3D-CRT 1 3 4 2 0
IMRT 0 1 5) 3 1
BMS-IMRT 1 5 3 1 0
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