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tor, PICKER PQ35000, Marconi, USA)E o]&s}o] ZAlx4 o
“(volumetric image)e AR A FFH GG o R HE]
A TP FA g4 o g2 JHY R B (virtual simulation)

Table 1. Patients Characteristics
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s}l 74 A2 (digitally reconstructed radiography, DRR)Z} T
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A(resolution) S A s}7] Ysled 3 mm A9 FAE 182
A A9, ojul] PG 275 com, 3T 7]E 043 mm
ojgirt. sHEAl o AK(virtual fluoroscophy)ell 4] FO|X| 85
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both lateral)g FAISFL &2 Aol 7154 9 7I1€4 =
EARIITE 4 A gl abae] Bol B4 2 9ol
2AE & =S o, 7k, chelol 4 71EAE Vac-Loo
3} odAste] FABICE FHAE 2T Slsle] FFA 3
Zoll 71e48& Aska £AlssickFg. 2).
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No. Age (year) Sex Diagnosis CSI" Dose (Gy) Remark

1 1 312 Male Leukemia 9 CNS relapse

2 3 11 Male Medulloblastoma 30

3 3 oyn Male Leukemia 12 CNS relapse

4 4 1 Male Ependymoma 40 CSF seeding in spine MRI", Tracheostomy state
5 4 51 Male Leukemia 12 CNS relapse

6 4 111 Male Leukemia 12 CNS relapse

7 8 112 Male Medulloblastoma 36

8 9 112 Male Medulloblastoma 45 CSF seeding in spine MRI", Tracheostomy state
9 12 312 Male Germinoma 24

"CSI: craniospinal irradiation, "MRI : magnetic resonance imaging
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Fig. 1. Patient with a craniospinal irradiation in supine position; (A)
patient setup, (B) immobilization device.

Leg line Chestline Shoulder line

Posterior spinal fields
£ )
[} Lateral cranial
8 — fields
A .
Lateral cranial
e fields —~ =\, Reference
d‘x% I 7 - 7 it Tatto point
s E‘
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3| a
S| o
Leg line  Chestline Shoulder line . . )
Posterior spinal fields

Prone position Supine position

Fig. 2. Geometry of craniospinal irradiation; (A) prone position, (B) supine position. The isocentric,
parallel-opposed lateral cranial fields, a posterior thoracic spine field and a posterior lumbar spine
fields are schematically shown. The reference point and line is marked for the patient setup.
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Fig. 3. Craniospinal irradiation as seen in sagittal and coronal views. Accurate matching of the cranial, tho-
racic spine field, and lumbar spine fields is achieved by interactive collimator and couch rotation on the

virtual simulation.
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Table 2. Results of Differences between the DRRs and the
Portal Films in the Vertebral Contour for Nine Patients (mm)

Patient no. Region DRR Portal films Errors
1 R1 15, 19 12, 18 3
R2 17, 7 15, 7 2
R3 17, 24 15, 22 3
2 R1 12, 17 11, 16 2
R2 14, 6 12, 6 2
R3 14, 20 13, 21 2
3 R1 14, 18 11, 17 3
R2 15,9 13, 7 3
R3 16, 21 14, 21 2
4 R1 13, 16 10, 15 3
R2 15, 5 15, 7 2
R3 16, 22 13, 21 3
5 R1 12, 16 11, 15 2
R2 14, 7 15, 6 2
R3 15, 21 13, 19 3
6 R1 16, 19 14, 17 3
R2 19, 8 16, 7 3
R3 18, 25 18, 23 2
7 R1 14, 17 12, 17 2
R2 12, 6 11, 6 1
R3 13, 18 10, 17 3
8 R1 13, 17 11, 17 2
R2 16, 8 13, 7 3
R3 16, 20 14, 18 3
9 R1 15, 19 14, 18 2
R2 17, 9 15, 7 3
R3 17, 23 16, 20 3

Abbreviations : R1, isocenter, R2, upper 10 cm from iso-
center, R3, lower 10 cm from isocenter
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—— Abstract

CT Simulation Technique for Craniospinal Irradiation in
Supine Position

Suk Lee, M.S."", Yong Bae Kim, M.D.", Soo Il Kwon, Ph.D."
Sung Sil Chu, Ph.D.” and Chang Ok Suh, M.D.”

“Department of Radiation Oncology, Yonsei Cancer Center, College of Medicine, Yonsei University,
"Department of Medical Physics, Kyonggi University, Seoul, Korea

Purpose : In order to perform craniospinal irradiation (CSI) in the supine position on patients who are
unable to lie in the prone position, a new simulation technigue using a CT simulator was developed and
its availability was evaluated.

Materials and Methods : A CT simulator and a 3-D conformal treatment planning system were used to
develop CSI in the supine position. The head and neck were immobilized with a thermoplastic mask in
the supine position and the entire body was immobilized with a Vac-Loc. A volumetric image was then
obtained using the CT simulator. In order to improve the reproducibility of the patients’ setup, datum lines
and points were marked on the head and the body. Virtual fluoroscopy was performed with the removal
of visual obstacles such as the treatment table or the immobilization devices. After the virtual simulation,
the treatment isocenters of each field were marked on the body and the immobilization devices at the
conventional simulation room. Each treatment field was confirmed by comparing the fluoroscopy images
with the digitally reconstructed radiography (DRR)/digitally composite radiography (DCR) images from the
virtual simulation. The port verification films from the first treatment were also compared with the
DRR/DCR images for a geometrical verification.

Results : CSI in the supine position was successfully performed in 9 patients. It required less than 20
minutes to construct the immobilization device and to obtain the whole body volumetric images. This made
it possible to not only reduce the patients’ inconvenience, but also to eliminate the position change
variables during the long conventional simulation process. In addition, by obtaining the CT volumetric
image, critical organs, such as the eyeballs and spinal cord, were better defined, and the accuracy of the
port designs and shielding was improved. The differences between the DRRs and the portal films were
less than 3 mm in the vertebral contour.

Conclusion : CSI in the supine position is feasible in patients who cannot lie on prone position, such as
pediatric patients under the age of 4 years, patients with a poor general condition, or patients with a
tracheostomy.

Key Words : Craniospinal irradiation (CSl), CT simulator, Supine position, Geometrical verification
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