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Margins of Planning Target Volume in Tomotherapy with Craniospinal

Irradiation for Pediatric Medulloblastoma
ZHU Min, WEI Le, JIANG Mawei
(Xinhua Hospital Affiliated to Shanghai Jiaotong University School of Medicine ,Shanghai 200092, China)

Abstract: [Objective] To explore the optimal margins of planning target volume (PTV) in tomotherapy
with craniospinal irradiation(CSI) for pediatric medulloblastoma based on megavoltage computed tomography
(MVCT) system. [Methods] A total of 386 sets of MVCT images of 25 pediatric patients with medulloblas-
toma were collected. Among these, The MVCT acquisition registration ranges were chosen as the head and
neck segment and the lumbar and sacrum segment, the Normal mode was selected for acquisition pitch in
14 cases and Course mode was selected in 11 cases. Among 14 cases with Normal pitch, two registration
modes, Bone, and Bone and Tissue were selected for intra-group comparison. The setup errors in different
directions were recorded for differential analysis, and the PTV margins were calculated. [Results] Inter-
group difference analysis showed that the setup errors of the head and neck segment, and the lumbar and
sacrum segment in the Normal pitch group were both smaller than those in the Course pitch group in the Y-
axis and Roll direction (P<0.05), and there was no significant difference in the X-axis and Z-axis direc-
tions. In terms of intra-group comparison of registration methods, the Bone registration group exhibited
smaller setup errors in the Z direction and roll direction of the head and neck segment, compared to the
Bone and Tissue registration group (P<0.05), there was no significant difference in the X and Y directions.
Moreover, the setup errors in the X, Y, Z directions, and roll direction of the lumbar and sacrum segment
were all smaller in the Bone registration group than those in the Bone and Tissue group (P<0.05). [ Conclu-
sion ] For children with medulloblastoma receive CSI treatment with TOMO system, MVCT acquisition se-
lect Normal pitch and Bone registration method can effectively improve the accuracy of setup errors. For the
head and neck segment, the recommended margins of the PTV in the X and Z axes is 2.3 mm and 2.0 mm.
For the lumbar and sacrum segment, the recommended margins of the PTV in the X and Z axes is 3.2 mm
and 4.3 mm. The recommended margins of PTV for the Y axis of the CSI is 6.2 mm.

Subject words: pediatric medulloblastoma; tomotherapy; megavoltage computed tomography; planning
target volume; setup errors
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7 T AR AL R 25 25 e UG AE 2 EAREL Bone i
HEZH XY . Z B A Roll J7 In] B9 4247 152 22 29/ T Bone
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XY M Z J5 [m ) PTV SR 553 50 4 3.2 mm
4.0 mm M1 4.3 mm; 1 Bone and Tissue it #2143 %
A 3.3 mm.4.5 mm Al 4.4 mm, Course ¥ FE Bone it
HEL Sk SUBE XY A1 Z 7 10 1) PTV Rt 5 53 5l
4 1.7 mm 2.6 mm Al 1.8 mm; MEACE XY 1 Z i
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Table 1 Analysis of setup errors with different scanning pitch

Head and neck section

Lumbar and sacrum section

Group N Xm) Y (mm) Z(mm) Roll(°) X (mm) Y (mm) Z(mm) Roll(®)
Normal group 189  0.85+1.49  1.01+£1.27 0.98+1.39  0.67+1.23  1.26+2.07 1.26+2.07 1.60+2.77  0.36+1.32
Course group 197  0.81x1.56  1.48+1.67 0.97+1.56  0.92+1.22  1.41+2.29 241+3.04 1.79+2.96 0.95+1.83
¢ 0.249 -3.135 0.066 ~2.037 ~0.693 2253 ~0.693 3.597
P 0.803 0.002 0.947 0.042 0.489 0.025 0.489 0.000
Table 2 Analysis of setup errors with different image registration mode
Group N Head and neck section Lumbar and sacrum section
X(mm) Y (mm) Z(mm) Roll(°) X(mm) Y (mm) Z(mm) Roll(°)
Bone group 189  0.85+£1.49 1.01x1.27 0.98+1.39 0.67+£1.23 1.26+2.07 1.80+2.31 1.60+2.77 -0.36+1.32
Bone and Tissue group 189 1.02+1.81 1.29+1.74 1.52+1.68 0.95+1.20 1.73+2.06 2.17+2.40 2.23+2.72 -0.10+0.70
t -0.951 1.647 3.952 2.316 -8.254 -2.879 -3.083 -2.529
P 0.343 0.101 0.000 0.022 0.000 0.004 0.002 0.012
Table 3 Margins of PTV under different MVCT modes (mm)
Normal(n=189) Course(n=197)
Index Bone Bone and Tissue Bone
= o M 3 o M 3 o M

Head and neck section X 0.52 1.46 2.3 0.58 1.78 2.7 0.24 1.52 1.7

Y 0.57 1.20 2.2 0.94 1.52 34 0.61 1.46 2.6

Z 0.40 1.38 2.0 0.73 1.62 3.0 0.29 1.49 1.8
Lumbar and sacrum section X 0.71 1.99 3.2 0.78 1.95 3.3 0.98 2.12 4.0

Y 0.96 222 4.0 1.16 2.23 4.5 0.63 2.60 34

7 0.97 2.66 4.3 1.02 2.58 44 1.18 2.79 4.9

Notes : PTV : planning target volume ; MVCT :megavoltage computed tomography ; M : margin
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