Multiple are FSRT Conformal FSRT DVH

: Multiple are FSRT(fractionated stereotaerapy radiotherapy) conformal FSRT
DVH(dose volume histogram)

16 1997 8 1998 12
12 FSRT . AP(Anterior-posterior),
lateral ISOLOC
. IF (irregular factor)
multiple arc FSRT conformal FSRT .
Multiple are FSRT IF 1-1.2 , Conformal FSRT IF 1.3
DVH
DVH
ISOLOC
1mm . Multiple are FSRT DVH
90,91,92,93% 90.6% , conformal FSRT
DVH 81,85,87,91%
86% . 5% .
: Multiple are FSRT  conformal FSRT IF Multiple are
FSRT , conformal FSRT
FSRT
: FSRT, conformal FSRT,DVH
3Cm
: i 2)
(stereotactic radiosurgery) '
(fractionated
1951 Lekselll) stereotactic radiotherapy)
' 3Cm
.3,4) arc
arc
1999 6 9 1999 8 13 .5,7)

Tel : 042)220-7394, Fax :042)256-7621



arc (multiple arc field shaping)

(multiple fixed shaped beams)
(beams eye view)
edge
. 8,9)
(conformal radiation therapy)
3,8,10,11)
arc

(multiple arc FSRT)
(conformal FSRT)

DVH(dose volume histogram)

1997 8
1998 12 16
112

CT(Computed Tomography)
setup geometry

1. Imaging Study

2mm
3
AP(Anterior-Posterior) Lateral scout view
CT
.CT
Upper series, Lower series, Target series
scan .CT
MRI
C
. Imm , Imm
CT slice . Target series
margin  3cm
1mm , 3mm CT
slice . setup
CT

. Target series Lower

1999:17(3):261~267

Upper series 1 mm , 10 mm
skull base 5cm
. POV
(field or view) 25 X 25 cm?, matrix size 512 X
512, gantry tilt angle 0° .CT
CT

4 mm DAT tape

2. Presimulation

couch
(immobilization board) .
back pad couch

head pad ;
couch
head cradle head pad
head pad
plastic bag Mevgreen head cradle
CT MRI ,
AP Lat
(small field collimator)
30 X 30 cm2 ,
O 90
.(Fig. 1.)
2~3 MU(monitor unit)
(micropositioner) 0

floor

Fig. 1 The set up of simulation.



4
« g
AP, Lat
. AP Lat
3
digitizer , CT
3
ISOLOC
(NMPE, U.S.A) )
AP, Lat 3
ISOLOC
floor .
2mm
3. Treatment Plannig
CT
. preference
4 arc
90% 3 mm
12 setup
(clinical target volume)
2mm 4 mm
90%
7 mm
13)
CT
IF(irregular factor)
Surface area
IF= (10.6 X Volume) %
IF
IF
1 , IF
, IF
IF 1~-1.2 arc

, IF 1.2~-1.3 arc

(planning
target volume)
DVH
DVH
4. The Verification of Simulation
CT
ISOLOC
1mm
2
5. Treatment
6
MV X-
simulation
arc

CL2100C/D (Varian, U.S.A),

preference (NMPE, U.S.A)
preference TPS 1.0~2.8(NMPE,
U.S.A)
AP, Lat
3
ISOLOC



couch

1 mm
0.8mm . FSRT 16 arc
11
1 4 , 1 2
, 9 1
15 3~5 ac
. 3 ac
1 (7%), 4 ac 11 (73%),5 ac 3 (20%)
4 arc .
4 ac transverse arc, sagital arc,
right sagital arc, sagital arc , ac
arc

arcs path  Fig. 2

:1_].
=
=
S

% Maximum Dosea

Fig, 3. The IWH of multiple arc FSRT planning.

. Fig. 3 arc
DVH
15 arc
DVH 90~93% ,
DVH 90%
10 (66.7%), 91% 2 (13.3%), 92%
2 (133%), 93% 1 (6.7%) 90.6%
5 5 , beam
ports 5~6 . 5 beam ports
1 6 4
6
beam ports .(Fig. 4). DVH
81,85,86,87,91%
86%
Fig.5

Fige 4. The ports of conformal FSRT planning
I i

Deze Volume Hiazearam

LEL o0

Z Mavimum Dosa

Fig. 5. The DVH of conformal FSRT planning.




W
E
i)
=

Fig. 6 T

plarming

DVH

arc

DVH
(Fig. 6,7).

ek Volume T1 gl grem

Lagernd
— Lot Eye

= Extterior

Ly B

A Maximurm Doss

WH ol

5%

critical - organ - wath conformal  FSR

3
.3,4)
3
2
(stereotactic radiotherapy)
(noncoplanar)  arc
14)
DVH arc
19 4arc
6~7 ports
11,15)
IF
arc
arc

DVH

81,85,86,87,91%



86%

5%

arc

- Leksell L. The sterectactic method and radosurgsrsy of the
braim, Acta Chir Scand 1951 102:316-319

. Dunbar SF, Tarbell NJ, Kooy HM, et al. Stereolactic
radioinzrapy for pediatnc and adull brain tumors: preliminany
report. Int J Radial Cnool Biol Phys 1994 30:531-539

. Souhami L, Olivier A, Podgorsak EB, et al. Fractonaled
storecfactc radiation therapy for indracranigl fumors, Cancer
19650 68:2101-2108

. Hall EJ, Brenner DJ. The radobioloay of radiosurgery
rationale  for diferent  freatment regimes for AVMs  and
malignancies, Int J Radiat Oncol Biol Phys 1993 25:381-35
. Bourland JD, McCollough KP. Static field conformal stereo

11.

12.

13,

factic ragosurgeny - physcal technioues. Int o Radiat Cnco
Biol Phys 1504, 220471 479

. Nedzi LA, Kooy H, Alexander E, Gelman RS, Loeffler

JB8. Vanables assocatod with the development of eom
plcations  from radicsumgery ol intracramal tumors,  In J
Radial Onoot Bio! Proys 1991 21:501-509

. Loeffler JS, Siddon BL, Wen PY, Ledey LA, Aloxander

E. Sterectactic radiosurgery using & standand linear acosle
ralor g study of cary and late eflects. Radiother Oncol
1860, 17:311-321

. Hamillon RJ, Kuchnir FT, Sweeney P, ot al. Companson

of static conformal feld  with multiple  noncoplarar arc
techniques for stereclactc radioswgery or slercotactc radie
therapy. Int J Radial Oncol Biol Phys 19355 3301221-1228

. Mcshan DL, Kessler ML, Fraass BA. Advanced infcractive

planning tEchrigues for conformal therapy. Int J Radal Oneol
Bial Phys 1995 Z31061-1072

. Das SK, Marks LB. Selecton of coplanar or noncoplanar

beams vsing three dimension optimization based on max
mum bsam separation and minimized nonfarget irradiation, ot
J Fadial Oncol Bigl Phys 1997, 38:643-655

Laing RW, Bently BE, Nahum AE, Warrington AP,
Brada M. Sterootactic radiotherapy of iregular largels: a
comparisicn  between static conformal beams and - non-co
planar args, Fadiciher Oncol 1903 28-241-246

Jones D. The welurme of tissue irradiated in standard are
radiosuroery, MWMPE intemal report 957 1565

Jones D, Christopherson D, Accuracy in the  MMPC
rmethod for stereotactic extermal beam ladotherapy. NMPE
inernal repart 9010 1990

. Podgorsak EB, Pike GB, Pike GB, Olivier A, Pla M,

Souhami L, Radicsurgery with high energy pholon boams: a
comparisian among echnigues. Int J Badal Oneol Biol Privs
19850 16:857-865

. Das SK, Whiddon CS, Marks LB, A Cuanttative com-

pansion of fieed conformal beams ve ares ke idealized
regular— and irmegular-shaped lesions, Joumal of Radiosur-
geny 1998 11177-190



—_— Abstract
The Comparison of DVH between Multiple arc FSRT and Conforma FSRT
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Seong-Ho Kim, M.D.t , Chang-Joon Song, M.D.f , MinKyu Park, M.S.8 and Moon-June Cho, M.D.*

*Department of Therapeutic Radiology, T Neurosurgery, and 1 Diagnostic Radiology,
Chungnam National University Hospital, Taejon, Korea
8Department of Physics, College of Natural Science, Chungbuk National University, Cheongju, Korea

Purpose:.In FSRT (Fractionated stereotactic radiotherapy) planning, we studied the useful ness between multiplearc FSRT and
conformal FSRT by comparing tumor shape and DV H(dose volume histogram).

Materials and Methods: In Chungnam Univ. hospital, we had treated the sixteen patients with FSRT from Aug. 1997 to Dec.
1998. In choosing multiple arc FSRT or conformal FSRT, we had considered multiple arc FSRT if tumor shape was similar to
sphere or the value of IF was less than 1.25, conformal FSRT if tumor shape was very irregular or |F was more than 1.3. For
evaluation of treatment planning, we had considered the appropriate DVH for tumor volume and for critical organs.
Result: The errors between reference point and the coordinates point on AP, Lat radiography were less than 1 mm before
treatment. We had planned 3~5 arcs for multiple arc FSRT, 5~6pots for conformal FSRT. The mean dose distribution of tumor
volume of cumulative DVH between multiple arc FSRT and conformal FSRT was 90.6, 86%, respectively. The dose of critical
organsirradiated was | ess than 5% maximum dose of cumulative DVH.

Conclusion: We had obtained the similar value between multiple arc FSRT and conforma FSRT, so that we had appropriate
treatment planning of FSRT for multiple arc FSRT and conformal FSRT according to tumor shape and size.

Key Words: FSRT, Conformal FSRT, DVH



