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Basic and clinical studies of total body irradiation (TBI) with respect to the dose distribution are
described. TBI was performed with 10 MV X-rays at the Department of Radiology of Hyogo College of
Medicine Hospital. Two opposed bilateral fields were used, the source-axis distance was 400 cm, and
the dose rate was 10 cGy/min. At 55 cm from the rear concrete wall, the back-scattered radiation from
the wall was 0.91% of the radiation dose. The bearn flatness was =+ 2.9% within 130 ¢cm of the diagonal
by using a beam flattening filter improved. The surface dose was 93.5% of the peak dose by the acrylic
bolus (1.5 cm thickness) placed on the source side 45 cm from the center of the body axis. We devised
compensating filters using lead plates to improve dose distribution of the head, neck and thorax. The
effectiveness of the compensating filters in producing a homogeneous dose distribution was checked by
the thermoluminescent dosimeters (TLDs) in a Rando phantom. The average dose distribution to each
site when the compensators used was 94% for the head, 104% for the neck, and 99% for the thorax
when the scheduled dose was taken as 100%. TBI was performed 4 to 1 days before bone marrow
transplantation, and 10 Gy was given in equal daily fractions of 2.5 Gy over 4 days. During TBI, the
patients were placed in the supine position with the knees bent. The body surface dose was measured
with pairs of TLDs at the head, neck, thorax, and pelvis in 32 patients. At the pelvis, the dose was
measured simultaneously with an ionization chamber. The average doses were 91% for the head, 95%
for the neck, 93% for the thorax, and 106% for the pelvis.

L @Loic MMmEREBOBRBEE IR ELR?, T LT

Efi¥iE (Bone Marrow Transplantation: 4t (Total Body Irraditation: TBI) & % Hhic
BMT) 219754 @ Thomas D#EVLIEK, FTER BT 5 B O BIE L REmElshE L B
HEZHERE L., TOE, AMFEEPLE LICE FIYBMT ORIAE L UTIEL fTiebh T35,

SERC3EE T A25R (41)



800

T, BN THEMLI20ML Lo BMT
BEhBX 512, REERKF TS TBI
% £k 5 BMT 2647 S h BAF i e BB & 7% L
T3, TBI OTIBR L T, £HERR S &t
FBHEE « BHEHEEREOL i & 0YEM s
HRBB, b, FEORLZWBA~DHE
BHEAY TS odic, BEAEOTRNNEL
Tes.

AW TRERIFERY S YR TBI O
Bkt ez, T, EROBREMIC
BT, BAWKEIREFT (Thermo-Luminescence
Dosimeter : TLD) Xt O'BEEMEE L 25
BRHERTR-7DT, TOERYHEET S,

II. W&RE L UHE

4T o MRS IS SR iR R E R I 85 LMR15
TIT\V, 10MV X TR L7,

AEEALELT, 7 v #—v v#i RAN-110%
DANEF V77 b A, MixDp77rv b A
(30%30cm), K7y v F A, =a—2UTexv
2754 XHBT A FF v 7 AFEST (2500/3),
[ #-840.6cc 1RE EREFEFR =5 (2505/3B), [
HB0.3cc v v » —ABEERREST (2536/3), H
% %1 Flatness checker, BY-Ea i &Ets 2 7
AV =& —, 25008 « 2T MBO-S & i,

1. EBROMRE

1-1, BHBELA

A REFR CIAPENZAIS 2 FIRB ST T, TBI 217
oTwb, BREOK IO D, #RIFLE
EEhL & OE# (Source-Axis  Distance :
SAD) # K< EAH-DITITBEY 2V 2 ) — M EBE
IS TRHETiblinbine., Folkd
B ABEABOVEYERTHLEND D,
E— At o f STk AR EAHIE L
fo. HlBIZIE, 2.5cmDEAFT » FF v+ v T H
el iR B AR R A, BIFEX DR
WEo=a vy ) - BEHE COEB47T5em T,
HI5E SR ER A 5 100cm, 200cm, 300cm, 400cm,
405cm, 410cm, 420cm O£ S TH 5, 100cm D
BoEdhgELYREREL LT, FHTEAOKRELE
BEoOW R THE L IoE & EHE S 2B,
Whhakavz ) — PELLOEFHELMME L

(42)

EHBHEOWE

P

1-2, BERABETHE

SAD #400cm & L, = U £ -—% — %458 [@#5
I TBHTFOMBELAKFICE D, TO %A
&170cm Z AVTRBHE T 5 7o, BEBFHO
RATFLE L IROMA CIRBELIRHE T B &
£z Bhico T, BHEAOBEFHELZE L .,
BV EHEREEF 2.5cmD EAL F 7 o7
Fr o TERELILI 2T, POBELOBESY
100% & L, Gun ] « Target = FEhd.Lmb
10cm fEIRED & &£ 55cm, 65cm, 75cm @ & CHIE
wiTie e,

ZORR, XY BREFRBRATFHERRZ 0o,
EHBFRICE—-2FHB7 4 A+ 2 OMLRFF
ftot, T, BHBELERICE -E (3030
cm) D100cm D 5T O FHE 2 H 2 Bl Flatness
checker # FH\CHEIE L7, £ L T, XAF LoF
HENRETRIOKE—aFHEA7 L2 %
fRrwvy AV CIIL, HUFEERZEYDE
L7z, 100cm O HTOFEE X H5 e S8
i, fRUEAT/EREFMAREE 2 B\ T400em D S
B % Gun-Target 5 & EEH L hZ o
HEZIROFETRHEL - AFEHA7 4 1+ 2
INTRIOfE & EE L e,

1-3, BHEESH

SAD 100cm & 400cm i 35 1 % 5 4 5 4 3
%, KA CHIE Uiz, BHEFT SAD 100cm T30 %
30cm T&H bH, 400cm TiE120X120cm TH B,

1-4, %/ ¢ — 7 #ikk (TPR)

Mix-Dp 7 7 v + am AL, 8/ € — 7 &
(Tissue Peak Ratio: TPR) # SAD 100cm & 400
cm THEITE L7z, SAD 400cm i3\~ TIERE L B
355cm DAL BIZ1.5cm BED 7 2 ) LB E -5 =
PREALLBEELTWEED TPRE AT A
BIE Ui, $RERE AR AR Y — @ &
LT, v v r —REERRET A TT -1,

1-5, 7 1 A2 E « RE « HEOBMR

TBIBOEEDE W X A EBHEYHR 7 4
R X - THTe 5 BT, BIED»BT72em Bif
CHB Y FobvA (729080 wihz7 4 1
A% 1 68mm ¥ Clmm 2 & B L & TR

BAREMEEE 518 H75



EiE #E—

b, 5, 8, 10, 12, 15cm D EZFEE TOHRE
# Mix-Dp # AV iE M BRI BT CRIZE L,
BranskFERALEVWBAOY-7 BEY
100% & LT B L7z,

1-6, $hH1E 7 1 0 2 OESY

ANE7 7 v+ 2% X 03280 TBI lifTEE T,
FNEND CT ELSHE 7 4 v &2 2 ERL L7,
CT %S 7 - 7 %4 L Varian RO-T#&#EH
2V s — 2R ACTHENT L, EOFAN,
BAEL OM line, MoEfsg 6 faoke, B8 KM
VRATERENRTI - 1eh, Ko T
HBOTH—WEDBWERTIR S IDANE7 7 v
FARBIOEEBEBEOELAGTRE OO CT %
BECERL, MEAELZa v Ca—2 Ll hE
WL, 74 v 2ERlcELY, EFERT A4
BER B L, 14, %X 001-5, OfsBR b L i
LT, H¥ELAEDBRBPLOBRIGREL, T -
BEEL « FRIE S iz oEER Ok IT s Eh &
MEL LB HELRRDI, KDUEXOHRY
R, B - ¥550 - iMoo 7 « v 2 %
fERL L7z, 7oL, TIELORENLS 7 4 L2 1F
BURF O LR E(20.5mm B CORE L b, E
BRiCHIcShE L FHE EDRE & oz, Bk
0.3mm OFEENTEAHZ & L7,

W 7208 L Hicix CT ol topo-
gram ¥FIHA L%, T2 H400cm BEh - EEO
BHEF Iz —3 3 % X 5 topogram O & & 745
z, ThxFEHL LT, LifdbiEEofiEr
SR « B - B BB oD £-34BAL = L IMT L, FEIE 7 4
Na B EBL L7, B L 7o sBf 7 4 v 2 % Fig. 1
bl

1-7. BaHE

Fig. 2 e RT X 31, BEREDOLR I OHIENDH
%7, SAD #400cm & b, B ih & o 5%
THUH»HD 2PIBHE T~ T, BEEFIHKX
BAE: SAD 100cm Tix30X30cm T& v, SAD
400cm TiR120X120cm &7 B, 2 ) A — 2 =%
SEOEXET, M7 7V AKIUVBEEDE
s BT ONAEH(170cm) & ¥ &4, HLHR
HENC oA 55 T35 X5 CBHYT
it otc, BEHRILIEBMAEFORHEREL L,

FH 347 A25H

(43)

801

¥ 4
!‘ A
|¢

Fig. 1 The compensating filters produced.
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Fig. 2 Positions of the patient and the linear
accelerator.
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Fig. 3 Beam flatness along the diagonal of the
field at 400cm from the source. (---) before beam
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Fig. 4 Beam flatness along the diagonal of the field at 100cm from the source
measured by the flatness checker. (a) before beam flattening filter improve. (b)

with beam flattening filter improved.
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Table 1 Average dose distribution in 4 sites of a
phantom study

without Pb with Pb
compensator compensator
Standard Standard
A\Eesgge Deviation A‘E%E‘%ge Deviation
(%> (%)
Head 115.7 3.0 94.3 3.4
Neck 113.6 4.6 104.1 3.6
Thorax 108.6 3.9 99.2 4.2
Pelvis 101.3 3.7 = -
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Table 2 Dose distribution in 3 sites of 32 patients

) Standard

Average Deviation
a (%)
Head 91.3 12.2
Neck 95.1 11.0
Thorax 93.1 6.6
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