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Dosimetric Comparison of Total Marrow Irradiation Based on Two Intensity Modulated Arc
Therapy
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Abstract: Objective To study the feasibility and dosimetric characteristics of RapidArc (RA) and Tomotherapy (HT) in total
marrow irradiation (TMI) for hematologic malignancies. Methods The kVCT data collected from 8 patients were retrospective-
ly designed and analyzed for RA and HT. Total bone morrow was contoured as clinical target volume excluding the cubitus and
hand parts, then plus a 3.0 mm margin as planning target volume. The prescription dose was 12 Gy in 10 fractions. The plans
were evauated by isodose-curves, dose volume histograms, dose homogeneity indexes, total MU and treatment times. SunNu-
clear ArcCHECK system was used for dose verification.The safety and accuracy of clinical delivery were evaluated by the
quality assurance of plans. Results The two techniques can well achieve the target coverage. The conformity indices of RA and
HT were 0.54+0.05 and 0.52+0.07 (P=0.45) respectively, but the HT plans have a visible advantage over the RA plansin the
dose uniformity of target. The homogeneity indexeswere 0.19+ 0.02 and 0.13+0.02 (P=0.00) respectively. HT showed better in
sparing of the organs at risk than RA except for the whole brain, mouth, parotid gland, small intestine and rectum. The MU and
treatment delivery time of RA and HT were 2566 MU/568 s and 12293 MU/875 s respectively. The y-analysis passing rates for
head-neck, chest-abdomen, pelvic parts were98.9%=+1.9%, 98.4%=+1.8%, 97.4%+2.1% for RA plans and 94.3%+1.5%, 96.5+
1.2%, 94.1%+1.9% for HT plans. Conclusion The two methods of IMAT using RA and HT can both improve the quality of
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TMI and achieve the smoothing distribution of dose between the beams. And the delivery efficiency of RA is better than that of
HT. Two IMAT techniques are promising and can be put into clinic implementation of TMI.
Key words: total marrow irradiation; volumetric arc therapy; tomotherapy; dosimetry
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Fig.1 The Transverse Dose Distribution For Two Goups of Radiotherapy Plans. The Left is RA Plan and The Right is HT Plan
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Radiotherapy Plans. The Left is RA Plan and The Right is HT Plan

W 1R, X RN IX 2 55 P 1Y Ve Des FE1T
St ot K B0, RA AR T HT 4 (BTG 0 X
(P=0.14,P=0.39),1H D, fH It HT & H T 7%, HiX
b2 A B 4 T2 7 L (P=0.00) , [A] B i b 2 5
AR DX B A0 PEFR 2 HIL 950 Ar |, R
HT L IX A5 BTGy YRR ik 7 HAR

HT

F o
i
2
5wl
] 200 g 600 M1 1000 13000 1400 1600
Donaiily)
100
BD
F Bh
b
E
3

400

BOC L]

Dosa{ety)

W0 1200 1dD

XSS5 Dy SEAZUT AL T AL,

X8 A B GRS AT X e R B, HT
TEXTHRER S AR L A7 B B A #54(P=0.00) . 11T RA
ZH 2E A BRI L HT 20090820 T 0.2 Gy 0.4
Gy, Z ST 2F 7 L (P=0.72/0.46) , RA 41 I Fil4:
i 4 - X5 500 e 5 HT 4068 7 B B A9 R AIK (P=0.00,
0.04),1fi HT 4 XUIFE477) 54 RA 4RSI T3 10%
(P=0.01), Ok, FFIELAS B IESE48 B PR 1 HT
[FIAEAS 3 T3 RA RARA-F- 250 &, (BRSE5
X,k 2 fiR
2.2 KHEMHE

RA 25 HT 4 8 il iR & 11Kl A~ 34 s St (]
SRR 568 5,875 s, F-ItLas Bk 37l h 2566 MU,
12 293 MU,

3 FIEWIE

X 4R 20 B HEAT 3 mm/3%(Gamma 43 Hr i)
B RHT, fnZe 3 s, 430 Gamma il iR (y<
1)HI7E 94%L) |, HAE RA 4RI T TEAFAY 45

45 HRGTH(TBI) 2 —F Ay %"HD’% HLRR S R BT
SR, TR T AR 2 R SRS A
B s B B 'JEEI’JEHET Wi O HAR
K S8, VRS TR T HOAR T 4R 1 T 4 B B, S8R

W
—— Ll
LY =——Larn-R
|l % PR
Postsi-R
o TN
Eye-R
] Ol
& Biraim
g \
Mo '\:‘_'}
I e W
b %
by
Y
e | |I \\‘i\\
| Y
Fl L LY i W e
o L) Lle ] HN) L] 100q LF. i (E 1] By
Dasel<Gyl
Intestine
Blamdar
Facmm
Kidney-L
—— Hidney R
e
b 200 a0 0o 00 1000 18 400 10

Dhase [y )

B 3 BAEMAEITKI DVH g
Fig.3 The Comparison of DVH For RA Plan (solid line) and HT Plan (dotted line)

FEEFMIEFESEE 20154£38 £R2% $£2H



- 172 -

fifleie, A5 SET PIRIERC AR 2B B BB EOR I BT 5

= 1 mAERARS SRR EARIT PR FEFER
Tab.1 The Dose Distribution of PTV For RA and HT Plans

Parameters RA Plans HT Plans t p

Ves (%) 98.87+0.22 98.59+0.33 1.74 0.14
Dgs(Gy) 12.09+0.11 12.04+0.07 0.93 0.39
De(GY) 11.45:021 11241017  1.88 0.11
Dy(Gy) 14.83+0.36 13.79+0.16 8.07 0.00
Drean(GY) 13.24+0.21 12.86+0.18 3.59 0.01
HI 0.19+0.02 0.13+0.02 7.88 0.00
Cl 0.54+0.05 0.52+0.07 0.83 0.45

2 MmMERARESESERITPEERSFEFEIFIEBER
Tab.2 The Mean Dose of OARs For RA and HT Plans

Organs RA Plans(Gy) HT Plans(Gy) t p

Left Eye 7.57+0.31 5.96+0.21 6.79 0.00
Right Eye 7.27+0.78 575:t056 548 0.00
Left Lens 3.54+0.25 196+017 1095 0.00
Right Lens 3.45+0.19 1.99+0.15 1515 0.00
Left Parotid 7.08+0.87 7.28+1.41 -040 0.72

Gland
Right Parotid 7.36+0.82 7.74+1.33 -0.84 0.46
Gland

Ord Cavity 7.08+0.94 8.31+0.81 -2.18 0.00
Brain 7.76+0.39 8.23+0.18 -281 0.04
Left Lung 8.04+0.46 7.30£0.30 3.72 0.01
Right Lung 8.06+0.38 7.36+0.27  4.30 0.01
Heart 7.01+1.23 6.44+0.38 1.30 0.25
Stomach 5.26+0.56 4.23+0.30 454 0.01
Liver 6.34+0.52 5.94+0.33 371 0.01
Left Kidney 5.07+0.45 4.80+0.12 1.70 0.15
Right Kidney 5.01+0.58 477:023 155 0.8
Smadl Intestine 5.77+0.58 6.04+0.41 -1.62  0.17
Bladder 5.42+0.65 4.88+0.52 354 0.02
Rectum 4.82+0.67 5.10+0.95 -140 0.22
NT 7.12+0.45 7.45+0.43 -2.10 0.09

& 3 AmMEEIRSR £ B iE TR SRR T 41t (100%)
Tab.3 The y-analysis Passing Rates For Three Parts of RA and
HT Plans(100%)

Parts RA Plans HT Plans
Head-Neck 98.9+1.9 94.3+1.5
Chest-Abdomen 98.4+1.8 96.5+1.2
Pelvic parts 97.4+2.1 94.1+1.9
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