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Fig. 1. Radiation doses measured with TLD chips on the
surface of the patients relative to midline dose prescribed to
umbilicus level in 3 measurements for case #7 or 4
measurements for all others per treatment (Mean+S.D.).
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Fig. 2. Radiation doses measured with TLD chips for different
levels on the surface of the patients relative to midline dose
prescribed to umbilicus level in the 8 patients (Mean+S.D.).
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Fig. 3. Radiation doses measured with TLD chips for
different levels on the surface of the Humanoid phantom
relative to midline dose prescribed to umbilicus level of 8
different measurements (MeanS.D.).
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Fig. 4. Radiation doses measured with TLD chips for
different levels in the midline of the Humanoid phantom
relative to midline dose prescribed to umbilicus level of 8
different measurements (Mean+S.D.).
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Fig. 5. Estimated midline doses of patients from the

surface-to-midline  ratios obtained with the Humanoid
phantom.

2 4 Yars Aol 249 wFHR, EU FF, =
4 A FO2 e BEY WHoE AN A4S 7Y
g A% BEE 7} ol sus FU3 A3Es 9] 9
& 4% BAYel 485 olg) Aol a7} Agufet
I AT Adsle #5 olFuldkzAy e

AA BSjoll w2 Holst 2 23 FAZ BRI Steho]
ZAAERAA} Besie A 5% goll AR A2
7} 9ag Aok, Hrt bkl o) 47 ARAES
AAE el vlaH FEH AFEES 4L 5 U o
o et Wzzol Uit 2AALRAAE AFY F Y
A AR

AAPARA SRS 71BHE ol Yo olol] wE
AN Aol BE AT eyl Destch A4 A
E HelE Al R Tl AS 0% olge 2xst
PAY & 98e Hud vt o, wald 474 A=
a7t D5Aoleka AR A2 T YRAABIAE A
AGAARAR Ao WEoNe] AFRTel i B} g
gort B ABUTH: VS o83 FAo] niyez
Aol vt Aol glort iz £8%¢] oXE g uh
%q.9~11)

CH

ro

YA B USSI K| 1999;17(4):321~328

Table 1. Comparison of Thickness for the Patients and the
Humanoid Phantom

Patient Humanoid phantom

Site Thickness(cm)  Ratio* Thickness o ..

(Mean*5D.) (Mean+5.D) (cm) °
Head 16.1£0.6 0.61£0.10 16.0 0.60
Neck 10.6+1.7 0.3910.04 13.0 0.49
Shoulder 43.0%£5.0 1.59+0.19 50.5 191
Axilla 289+27 1.12+0.09 34.5 1.30
Umbilicus ~ 27.3£5.0 1.00 26.5 1.00
Hip 341%26 1.28£0.20 320 121

‘ratio of the thickness relative to the reference level
(umbilicus)

25 oigFelEzAbgell 2jF HARAAXEA] FAtoA
Ak B AT -87~-17%2 el Yol AFEEY
Aol wlszA S E-E R Y A
S E Al W A AR vled HEsle] A
Aol Ao FA Ak BEE -89~ +78%F WEHEAHA &
ARFEEgon RUelgy] X ARE 9Ete &

A

e 4

>

ok ot

58 A8oto] 238 A2 -12~ +30%8} ¥l 2k
Aole UM WA%E & & Aok ik, AAe

B9l B9l A9EY Aot Yge mHekd, 54
ARAE 4% a7t gow] olg Fol F4 4
AN AAEE Y 5 Uk w49, 45F TLD A
o gz 3% olulel 9 WAY 4 on, P2 24
Aol AT & e R Al BE 2t WAL 4
glom, olsjol AR7HEA1S 23 wi wlulAn 9%kl
AAY  glek FW AR 34 ox Bt 3
AR AT 2 e 24 AXel e et E
W A 24 A o 27 92 Rez 44

o] A4 FhAel Histe] RolE B o F Fd
2 AEse] 2l chest Aok AR, AY BES Ay
24 WAL B BRG] 3R F4 A
dol 10% ol e AL WFAT AYae) FA F2E
S Qe A9 BES HS A4 FA Helel 71U R
°F AZWT Table 144G AP JR AL A
BAsh Ay WES] FYRA HF Beiskel Juidel F
Sl Aol7t BARE & & Yok FH} AR B FA
B9lke) 23 T RolE ZHAEUAAE olflel B
Aeto] Sl Rolol 23 WAL Aol ZARA, 2
W} Ak AT ZAAERAANE o §Y B4l
hssEe 24 T Aolrh ek PAAZE Aol
2 olojAich. Bl AS Folsh Ay WEAAY

il
K

A
%

o M ol & | &

- 35 -



Xielm @ 301 : JAl HAHAEAIA| HERE FY

0x

100 F

80 r
a
a)
a
S 80
o)
o]
<
a
[0}
pe]
= 40
[0}
Qo
[)]
a

20 |

0 — 1 L

0 10 20 30

Depth(cm)

Fig. 6. Beam data for TBI setup at Seoul National University
Hospital using 10 MV xray from Clinac 2100C (Varian
Associates, USA) with phantom size 25x25%30 cm’, SSD 274
cm, and field size 1049%1049 cm’, measured with Farmer
type chamber

FAE A Y W Relel g G w2 A
g 735 I WEe] F20% = FAEE ¢ F ek A
St A EAATelA At gl AR
ABAY AFEETAFEL. 60l ol sl 20%2] 7
Hololl jaiAl oF 20%9] A% 24l I A 5 Y
& AT T YA, ol FF Aeldl ¥ ¢ 5
Aol2 Qztel AF WEANA Ahrel T4 Ao wiF
T 24 Al st 10% ol Astde ¢ + I
o dehRel Fwl AR A4 At A AR Pelm
2 35 7 Aolell o3 EA Aol FaSY A A%
die Bl Heme i FE7L FA Al wid HE
Ao AREL. QA At A A%e oldsle] 4
AgE AL BeoaA s Aehre] 4 Aol 10% o3
e 7 QeE Eaelal g, #% o] FuidkzAelA
A ) EL Ze olf9 stz Ex I 34
AR F o ARy Ak Shsle] =l FAR
7V ¥ WEY Aol a7 & & glek ofgd
Frell wtE BAE Al PDD Ex TMRE F43la
A47re) ixjell g OCRE FAse] Wdelds 4% A
EH 3 glont, AFAg nlste] 2219 Fol F2 A%

Holx 9 Ao ¥is|w gk’ ™®

EA, 9% WEA] AR Fa Ago] F Yl
24 zARAERAA ] FAE Holfod AL3ozH
zdsE o B N4 TA Aol TAasA gk
onz Asy] olgich Shankell 3w 6~18 MV x-ray
Z Xad 3% A4 10 em Aol Az AAE 9
AAFIE FAZL 2 em o) olojol HAR Fwl Agg o1
T Yuta Hasla ek FAR E3o| nizte] FA7L
sl ZasE AR E WA AN a4
NHog Zaslol T Ago) 74T & glon, U A
2 3ol el o gfomg ZAaFol v F Aoz A%
At ofge, U siEld ZH% FudP ol FHAF
9] HlEE ojfsto] AN FALARE AU o,
ARANNE A A vlste] 5% o] F7HEAc Lo
UA A7yl AR doldss A4l
#Eo] HojA. A} ke £ dEE FF
of Wxela s}2hS tiE|l el LHAFIBE qY Al
9 2z Agksl 49 AR AX R} FAFNA A
Ak wehA, Q8 AgAe] T Azl vlsle] FA A
%o O 743 E AR FE ¥ ¢ Yok S3A9
73%- Q¥ g o] Brlssle] AL vl A
Folla g BAXE Agsisich FY olFE FHAR
o] A A%E AAQET F71g o AXENE AR
Holh

A, Q8 WEA FHolA 2 Frd Ago] Y Y
ol =93 7R Hge 2L olfdll I3 ez A
Kig1=3

AAPM Report No. 17 oA HAMAAXE 2] AA2]
7} Bojo)] sl WSS vjE] Ag g F o
FH9 BR A M 71FEe +5%A4 -10%2] H9) el
glojok & g Awata glek” o] AellA HAllA 53
g Bopy g Aeke] REE -87~-17%0]1 QY WEell
A ol W Aol ulgk FA Ak vl E olgsle] AL
3 3AtollAY) FA Ao BEE -89~ +78%E € 7%
olA WEL +10%9] olHrt ¥ $43L ¢ 5 Ykt
kA Eol3t AR Fw Azl digk FA A% A7}
AA B A A2HUE 7HeAE zedehd dA4 A4S
ez Xaatddsteld Asstn e AARAHA
B9 XNgzANAY] A EEE= Agdor AKX A
Ho o] 958 Aoz A=

ot Akl Q)3 ubfuko 2= Akl A4S o 7t
A golol] ofdk AAe) AN 74 B9 A% g o FULE

- 326 -



e Pt 718l wtAE i A% A Alkekl
YAste] FEshe Wlel ALE/IE it 7714 X84
Y Aol2 oA o] F T A&l Aol Felrt o
2o 4AHG o Weist AA A= Aol ek A
S AgAdsteide dYFLAR o) A8
Al QA AAAFE R g XE A A Y 7 R
A9 BANZE HAst o AYsln FEskA A4l
HALAE 243 X8E8E Foln BRG] Adse 2
g 71U 5 & Aoz 4=t

BagEs

&

1. Lin H, Drzymala RE. Total body and hemibody irradiation.
In Perez CA, Brady LW, eds. Principles and practices of
radiation oncology. 3rd ed. Lippincott-Raven Publishers,
Philadelphia, 1997: 333-342

2. Shank B. Total body irradiation. In Leibel SA, Phillips TL ,
eds. Textbook of radiation oncology. WB Saunders Company,
Philadelphia, 1998: 253-275

3. Kirby TH, Hanson WF, Cates DA. Verification of total body
photon irradiation dosimetry techniques. Med Phys 1988; 15:
364-369

4. Greig JR, Miller RW, Okunieff P. An approach to dose
measurement for total body irradiation. Int J Radiat Oncol
Biol Phys 1996; 36:463-468

CHEHLAHI B 83| X 1999;17(4) :321~328

5. Lee PC, Sawicka JM, Glasgow GP. Patient dosimetry

10.

1.

12.

_327_

quality assurance program with a commercial diode system.
Int J Radiat Oncol Biol Phys 1994; 29:1175-1182

. Podgorsak EB, Pla C, Evans M, Pla M. The influence of

phantom size on output factor, peak scatter factor, and
percentage depth dose in large-field photon irradiation. Med
Phys 1985, 12:639-645

. Van Dyk J, Galvin JM, Glasgow GP, et al. The physical

aspect of total and half body photon irradiation. A report of
Task Group 29 Radiation Therapy Committee, American
Association of Physicists in Medicine. AAPM Report No. 17,
June 1986.

. Kang WS. Dose distribution of total body irradiation with

Co-60. Korean J Med Phys 1991; 2:109-120

. Choi DR, Choi IB, Kang KM, Shinn KS, Kim CC. Total

body irradiation technique: basic data measurements and /n
Vivo dosimetry. J Korean Soc Ther Radiol 1994; 12:219-223.
Ahn SJ, Kang WS, Park SJ, Nam TK, Chung WK, Nah
BS. The dosimetric data of 10MV linear accelerator photon
beam for total body irradiation. J Korean Soc Ther Radiol
1994; 12:225-232

Park SJ, Chung WK, Ahn SJ, Nam TK, Nah BS. Utiliza-
tion of tissue compensator for uniform dose distribution in
total body irradiation. J Korean Soc Ther Radiol 1994, 12:
233-241

Dept. of Therapeutic Radiology. Seoul National University
Hospital. Dosimetric Databook for TBI, SRS, and FRST.
(unpublished)



Ko7t 2 301 : Al SAHIZAIAl HEEX 7Y

0x

—— Abstract

In vivo and in vitro Confirmation of Dose Homogeneity in
Total Body Irradiation with Thermoluminescent Dosimeter

Eui Kyu Chie M.D.*, Suk Won Park M.D.",
Wee-Saing Kang PhD.*, and 1l Han Kim M.D.*'

"Department of Therapeutic Radiology, Seoul National University College of Medicine,
TDepartment of Radiation Oncology, Samsung Medical Center,
TInstitute of Radiation Medicine, Medical Rearch Center, Seoul National University

Purpose : Total body irradiation (TBI) or whole body irradiation is used to acquire immune suppression, to
treat malignant lymphoma and leukemia, and as an conditioning regimen for bone marrow transplantation.
For these purposes, many methods were developed to obtain homogenous dose distribution. The objective
of this study was to analyze and confirm the accuracy and the homogeneity of the treatment setup, the
parallel opposed lateral technique, currently used in Seoul National University Hospital.

Materials and Methods : Surface dose data, measured with a thermoluminescent dosimeter, of 8 patients
among 10 patients, who were given total body irradiation with the parallel opposed lateral technique
between September 1996 to August 1998, at Seoul National University Hospital were analyzed. Surface
doses were measured at the head, neck, axilla, thigh, and ankle level. Surface and midline doses were
measured with similar set-up and technigue in the Humanoid phantom.

Results : Measured surface doses relative to prescribed dose for the head, neck, axilla, thigh, and ankle
level were 91.3+78, 98.3+75 95.1+6.3, 98.3%55, and 95.3+6.3%, respectively. The midline doses of
the head, neck, axilla, thigh, and ankle level estimated from the surface-to-midline ratios in the Humanoid
phantom were 103.4%£9.0, 107.8%£105, 91.1%£6.1, 93.8%=45, and 104.5%9.3%, respectively. Measured
surface doses and estimated midline doses ranged from -8.9% to +7.8%. Midiine doses at the neck and
the axilla level deviated more than 5% from the prescribed doses. The difference of the estimated midline
doses at the neck and the axilla level and the actual doses were attributed to the thickness differences
between the Humanoid phantom and the patients.

Conclusion : Distribution of the midline doses as well as the surface doses were measured to be within
-8.7~+7.8% range. Actual dose distribution in the patient is expected to be better than the measured
dose range mainly attributed to thickness difference between the patient and the Humanoid phantom.
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