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20000 5gellA 2001 d 12974A] AALAE] PAAES
SatollA] M2 FAXHGT YA EE B2 3R 99
olict. FFAZ Al ALat WP (leukemia, CNS relapse)
3R} 49, S-RAEF(medulloblastoma) $HR}7} 39, A4
FZgerm cell tumor), 42| 4| EE(ependymoma)7} Z+ 19d0]¢)
ol vole A6l RAZARE, FUFEE 4A3cKTable
D. R WA 3= 104 © FRAEE A2 7933450 =
deiglen vl £ ddlolojA] E9E HE 4 giich
up2hA] o] 3RS A g3y S13le] AANIFHYRgX|E
AAE o83 wighg] AT ENS Mdsiglen 1
ol7] 3o} 5§ FHoE HEE FusickFg. D).

webe] Aelold AASiEEd 2.2)%) 84%](CT-Simula-
tor, PICKER PQ5000, Marconi, USA)S o]|&3}o] AXAA ]
“A(volumetric image)S URT A FZH AL 2 HE
A% 7HE A4 Qg oR FMFRE X S(virtual simulation)

Table 1. Patients Characteristics

£ Ageigich. Aslsddgddoz el AFAS A
& 3}A) T4 AL (digitally reconstructed radiography, DRR)3}
A 3144 A7) (digitally composited radiography, DCR) <3¢}
A(resolution) & £A| 317] ¢sto] 3 mm 7+AY FAZ 182
A& oAl oluf FFGRL 275 om, A7) 043 mm
ololt}y. 7MI¥A of4(virtual fluoroscophy)elld] RE2X|EE
sag QA9 zZlet Wik Alke] gla, XgelolEd 2
717l g AdANE AAReEZR AFEA RgXa
£ ¥ + 9)3lch. DRR¥} DCRE F3lo] Fallsol $& 32
9] FA 4 B gd4e HEHL, X4 EoX g4l
A AR X85 FARE FASEA FA FGeE A8
g 7oz ASsgick w= A N7 A 2A4H A
Z AA(port verification film)g HojA EOJX| & AXlz} H|
2, A&

1. 8% XpH DF HEHE 8 J1Ed JIEY
o3

2t A 2AL A eeksl AelelA FARE FRa
A E(thermoplastic mask, Aquaplest)E LB F, A&
VacLoc® (AAEA, &z 2 92 24l Al
A B 2 A2 Ja) FAR) A A2 H(Anterior &
both lateral) S EAlStm B2 Adell 71E4 I 71¥H 52
FASA} 24 AR ol $habe] Bo] s 7L Ao
139 § Y8 o7, 7K, vhelell 49 F1FEAE Vac-Loc
3} QAAste] FAA FHAE 23] et AFA 3
ol 7128E Aska EAAHFig. 2).

2. 714 BROJX| & (Virtual Simulation)

2] 22 $ARF 24U 27 F WA,
UeiA H4 zAue 9y PRz g 3F T
F 2AWE AHS AFE F¥ete] olrit Bolri e
WA Rigdeh $4 8% A% 2AEE 37 awt WA

No. Age (year) Sex Diagnosis CSI* Dose (Gy) Remark

1 1 31 Male Leukemia 9 CNS relapse

2 3 yn Male Medulloblastoma 30

3 3y Male Leukemia 12 CNS relapse

4 4 yn Male Ependymoma 40 CSF seeding in spine MRI', Tracheostomy state
5 4 5m Male Leukemia 12 CNS relapse

6 4 112 Male Leukemia 12 CNS relapse

7 8 112 Male Medulloblastoma 36

8 9 wn Male Medulloblastoma 45 CSF seeding in spine MRI', Tracheostomy state
9 12 31 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.
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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.

- 167 -



0l A 2 401 @ HAFHEHADATISHIE 0|8

i1

bH 2t

pIES

1n

T Aee 2AWS UE %95, 37 awt dE A4
ZAE 7 AR Urledl BE 5 249 ZHelE 30
cmoF 3}, ol EE AA AN dua)E E3317] 98t
o 28] HF7HA ARGl AV FHIGARE A2
sto] =2A 3dE ARl WA FF 2AUE A%
F o7)ell whol A TR =AM oF, HE 2AWS
AAsIe. 4F FAREE 2A e A% (divergence)E
el eted K gelolEg IANFHL, FNESEF =AM
T 2AY BA FE XA Aete] FAEE =
A ZeldlolelE EXFek A& HolE IA Z=et
Felvlole] A ZdEx TMEEX VA AtH o &
Q3hHA ARt FERAEY 9, AFH 2AWe
Aol Ha7ke] Aol YAt es AAlsedch oleldt &
Q&2 7HE Aol Ak multiple plane reformation (MPR) 34+
oA FJeh(axial), A4 (sagittal), 3-8 H(coronal) Z+2ke] ok
HEolA EAlsichFig 3. A& AYFere 249 A
919 ekt Aa AR e AARGAT B
o} bHE A2 E dsle] NE 717 F A o5 (unction
movingyg 3lSich A5 AAE w) 5 =AW FAEE
zZAe HAE ozt WAl 7H oleiEe® AR ¥,
A Fwgrog F Aol wlgl 1 em ZHHoF 1 WA, 2
o) o]z Al KT AR R F Aol
12 Gy oJstd 75 Aol E-& AlPstA] ghor, 24 Gy o]

Ioveryl

RN EL Salee melXgAd) B4Y A8 F
ARE B B9 2450 FAREA FA2 Aag o
deta BeX g de Ak ARFAA ol¥A dT 2
A BT R A2 Aol e FELE 5 Qs
ded dgoie ATYR DRR PP vlasted A&F
AR A Aole) Agl Aolg A%H, Aoz Hrls
=% sigleh =8 FANSs 24 RSN A
A-x

AFAL AeE A Boll EAR F o AL Avjeh o
Ik, § 2AW A% oA AYAEZ A2
(source-surface-distance, SSD)&} & z=AH Zo] 55 o|&
sfol, 3R ollAe]l X} 7HA(gap junction)& T8k, o] E
oz Atelel ulL, Gesich

0

E= I

AR HARINEAA Y HPRINES W 3%
BAQAZANRN 5 olfelel Bekt BrhsaH
298] Aol FAHS HALAE ARS A S
& SIgich B 99IE FANFAES 37 e ok
7 Beg 4al vlke) 3wl AolA ukA glol wiskelE

§26 [
LN T

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 Rl 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."T, 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,
TDepartment of Medical Physics, Kyonggi University, Seoul, Korea

Purpose : in order to perform craniospinal irradiation (CSl) in the supine position on patients who are
unable to lie in the prone position, a new simulation technique 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.

Resulis : 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 fims were
less than 3 mm in the vertebral contour.

Conclusion : CS| 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 (CSt), CT simulator, Supine position, Geometrical verification
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