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2-Axial Conformational Irradiation
for Whole-Pelvis Irradiation
of Cervical Cancer : Improvement
and Evaluation with DVH

Eriko Kato and Kozo Morita

Whole-pelvis irradiation with the two-axial con-
formation technique has been performed in cervical
cancer since 1976. In 1990 this technique was im-
proved by obtaining target areas from serial CT
images instead of axial transverse tomograms. The
aim of this study was to show the advantage of the
new two-axial conformation technique compared
with the old type of conformation technique, and
also with conventional techniques using DVH of
normal tissues.

The uniformity of dose within the high dose-
region and fit to the target areas observed in the
new type were better than those in the old type.
This improved result was most remarkable in rec-
tal DVH.

The new two-axial conformation technique was
also compared with the two-opposed technique and
box technique. With the new type, cumulative
irradiated volume in rectum of more than 40 Gy

was reduced to 37% of that with the two-opposed
technique. In bladder and intestine, the smallest
volume irradiated to more than 40 Gy was observed
using the new two-axial conformation technique.

With these results, we conclude that the new
two-axial conformation technique for whole-pelvis
irradiation is suitable to conform the high dose
region with the target region in the pelvis, and at
the same time to protect the surrounding normal
tissues.

Research Code No.: 609

Key words : Cervical cancer, Radiotherapy,
Conformation
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ERYEIE (target volume) 2 EET 2 & X 41z,
TN EERERICEBRRE L Ft L 5 %, Z#E
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Tablel The Method and device of “Conformation

radiotherapy”
Decision of Conformal
target region device

Old type Axial transverse NELAC1006S, D
1976-1989 tomography (width of MLC 3c¢m)
New type | Lymphography NELAC1020DP
1990- Serial CT images | (width of MLC 2em)
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(LIPS REY) ®4EL, $EREEE RRc, EQN
DB 2V — FEIL L) 551 S5mi a5 5
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7z. Table 1 I2fERik, WHRBE2BET 5,
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Fig.1 The fields of 2-Axial Conformational Pelvic lrradiation Comparing Old and New types
(A) Shapes of the Old and New fields at A-P and lateral positions (“Cam” type 2)
(B) Shapes of the Old type patterns at lateral positions
(C) Shapes of the New type patterns at lateral positions

Tho, BRZEMED amvbfe, RAMTE
WH 10 M 2T 5 22 HIEMD S MEIC A D5 ]
ELTRTZEET 3, Fig. 1(B) IcfEsk% 10 /%
F—>WHEHEZRT. 209 b HEDRES CH
SIS L2,y —> i No.2, 3,5 THr4
7T, 1977 44 & 1987 £ 10 £/ T No. 10 13

FRE64E8 H 25 H

EbNeh - 7ai2e, FcwBRR TR 9D

F—> &4k L 72 (Fig.1(C)).
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LTwizized™), FEE EZZTRET T A,
LR B) & TR RAARRETC & 2 M &
RY, BHR TR S Lz B3 A 7 FERY SE I,
EWHE DL TH Ly BE, FESICHRES
MERT. o (B) MR E 3 Koayic il
AAEbEIETNERT, BESMIE, KK
TORSEP.LOL -~z BT 5, bR RS
D EEEH LR E 100% & L THRE L 2846049
MHTH5.

PERMTIE, Il 2 T,
B LUMEEE L EORY» L, 3 KRITHICHE
BB 2 BE L 72, Z ORI T TS ER s
LTw33 ZoOETHE, EFrEfHea#orb
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(B)
New Type

< ===\

e ::f%\
v )\
A 7

(A) Old type “Cam” b (off axis 60mm) and d (off axis
Omm)

(B) New type “Cam” C (off axis 60mm) and F (off axis
Omm) left side : “Cam”, right side: dose distribu-
tions, opaque area : target area

(C)  The 3-D model of target area (whole pelvis)

Fig.2 Shapes of “Cam” and dose distributions at each
level of pelvis
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i, FEbEE ) voocETEDE, PASKERREIE, FEUATED
fEdkic & ) TARE ROBISEE A ERL, 9
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HHIBRTR) IR A MO EATE KB, fERIT

HARRSH H54d H9%



ISR fil 14 901
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Table 2 (A) Dose Distribution of Old Type 2-Axial Conformational Pelvic lrradiation at

Each Level of Leaves

=90%dose area minimal target maximal extra- 110%area(cm?2)
in target(%) dese(%) target dose(%)
A | 649 774 102.3 0
(99.6-39.2) (88.4-69.6) (110.5-93.7) (0-0.4)
B 96.9 90 116.5 7.7
(100.0-79.6) (93.8-66.9) (124.0-102.8) (2.1-12.1)
C 96.9 88.9 112.7 4
(100.0-86.8) (95.5-74.6) (116.2-111.6) (1.6-8.3)
D 92.1 76.9 116.8 75
(100.0-76.8) (90.0-69.6) (119.2-95.9) (5.8-14.0)
E 94.2 829 119.8 13.1
(99.0-79.5) (92.3-67.6) (123.0-94.6) (9.2-16.8)
F 98.8 89.3 100.7 0
(100.0-72.2) (94.3-82.6) (102.6-98.7)

Table 2 (B) Dose Distribution of New Type 2-Axial Conformational Pelvic Irradiation at

Each Level of Leaves

=090%dose area minimal target maximal extra- 105%area(cm2)

in target(%) dese(%) target dose(%)

A 100 82.5 94.3 0
(100.0-93.1) (86.8-77.3) (98.4-85.1)

B 100 94 104.1 4.6
(100.0-93.1) (96.1-91.4) (105.5-94.9) (1.4-7.2)

(& 100 94.5 106.9 4.9
(100.0-96.5) (96.1-88.8) (110.2-98.4) (1.6-6.9)

D 99.3 92 105.3 8.4
(100.0-96.4) (96.2-79.7) (107.6-100.0) (4.6-11.7)

E 97.7 90.6 102.1 0
(100.0-92.1) (93.8-82.8) (103.2-99.6)

F 97.6 90.7 101.5 0
(100.0-89.2) (92.3-86.3) (103.2-100.5)

G 96.2 86.7 98.9 0
(100.0-75.8) (89.1-70.8) (100.8-96.6)

H 96.4 87.5 102.4 5.2
(100.0-80.2) (92.7-70.0) (105.5-97.3) (0-7.9)

I 98.7 91.7 102.7 4.7
(100.0-83.7) (97.4-88.9) (103.2-97.3) (3.1-6.7)

J 100 945 101 0
(100.0-97.5) (99.7-90.0) (102.7-98.4) (0-3.5)

FH6E8H 25 H



902 SEARERNC 51T S TR I o R

Thb-TzbnEBbhi,

Table 2 (ZHERE, BRI OWTHORHFEN
WEODAEZRLIZLDTH S, ERMTIIEE
B L EESRICBWT, CT Bifgh b ke 3
N7 ERNHEER, 0% MEEIC T E N5
92.1% B L 1r94.2% &, Aol LD ET
T L7, SRR TSNS L A a4
A L 2R AL L Twv 5,

2. BESGTOTRHEROUR
ZiEEARRE R BT, SR TR IC
& MRS OB E ST, iz 100% 2
LoEREBNEEEZ R Z:0H b2 k&
LTid& by, #ERETE, @ TcnkEsan
F oy BIEHRMTgiAmiciEL B Y (Fig
2 (A) ), "H s,y OBEBETRICIEWIEREIC HR
AT L /2. Table2 (A) I3 § =& Ry
MW ERRIIERT T B MM Td) Tey b
WIZHEBLL TH D, Pl 116.8%5 £ 1r119.
8% ticotz, TOHBIZAKRy FRTHY, B
GRS IR RS FEERICHLYT 5728
ZOMBBIZER EMEIC L b hwEEZ LT
A%, FEBIC & o T g~ it R+ +
ST A Lk D ERRESENTAEZ
2EDH T, R Td) Tey TIREESNNZ
b T110%M B A7 7.5cm? 1 & 1F13.1cm?
(Fpoefli) HHEL A

SRR T, MERBICHNERD T L) 2
Bz L, ShREMEEE70mm i B 2 HEE
HBHNOBENRZEH—I2 T2 Th o, #3%E
L7z, ZofER, oo eski THBL 22
AR R AR 72 130 &, Table2 (B)
IR & & AR MR AR R IR ok &
Cthdgl, sy~ TC) D) #BRWwTiZ
IT105% L TFicBE F->Twa, FRIEMRNNE
AT, 105%MEIHDEH I HERRIC HBLL
72 110% M RBOERE & F%D», 23 Z2nUTF
T, +AICHAMEAEEZ B,

R TIRIBRIEEE "C, "D, HEEME X O
R0 FRR SRR D 25 h % R § A BT T H B 729,
D, 7 ATCRIZFER RS K E o 72,

76

Z Dz I 31 D grobal  maxi-
mum dose IX, "C, "D, O -EHTHEIC IR,
HRAEiE 105~107% & 7 = 72, BeEd L 72 45 il
D H TR, ARy FKITHBLL 72 110.29% 55
BT, 105%MER oY, "Dy TrhYLl
8dem?® TH 72, ZOEMEIN % 1L lE )
oo sERHEUCE Y B,

. HL (ERELA-ENESRICHT 3, B
FThL; 242 90 %L EDSGEOSEH
A9 FEISAT 90 % TR N I & F L B Az,
PERTICIIRHE 5 ML~ (Tay) CI&L,
WA L D Tmm NS B v T R4l 64
9% TdhH -7z, ZIUIFERTD ) A—F il
B — 7 Th o2l DEEoIILIC, FL~
W TOREMFREED & T M & DIRH NS iz
o, TNEBRET S ThL, Thbbi&hasr
&N —7BOMEIVNE <, L - THRETEF o iaEl
WHBETHOBEIIETT 22 E1cb kb, AT
HZhEsFEz, FERRL D LEENLE TOES
BTH T, BRERE(BERELR, L - TE
FIRE RIS 90% M EEIC &I N T b,

iMoo v~ (kR® TCy, D)) i,
) o ENEUE D S A B BRI - TH G
, PG, WA o SEIRISICRBATL,
HRRO R Z Z & ) AR TR IER A s A
L, BUTHEGS LUBBRICH» NS, FEEH
BOGHHDRE BT 2HEWA L 4 5 72,
My » Tho, BRIENEHEZEET 2L L
Lic, Z4Ld DR, B 1800 B RRIK % ik
FToaHEL > TWE, ZDRHENHEEIIL 0%
WaEEIC L CREENEY, Fika Z & CAlERT
TN 6] V)L TR 3% 7.5,

WRR TGy DL ~Lid A 5B B IR S b £ 72
[ RBEEIROBATEIC 472 5, MBS T bbb
Uy &, HMEEBIIREGIC TSGR E2 L -
THRETHZ LIZEME L R ToiEEmico
Lh0, EHBRONME - THROZEZHE L BbH
NBZE, 72V > 3in%  I3EH RO R
oA L7, BiROBIMIIC +o 2R E 2R
SHEHAND LB W EHEI L2, "Gy B &

1) o3

HAPE s o4 H %



IR EH T 1%

(8) DVH of rectum
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(CIDVH of intestine

Fig.3 Dose volume histogram of normal tissues
comparing two types of 2-Axial Conformational Pelvic
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{C) DVH of intestines

{A) DVH of rectum
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100 dose(%)

LOTHB, Fig dicmT <, B, BEbE
Lz, ZEhEARIE S T3 20Gy F T 100% 18
HINTwaoizntL, hduns L 2 8m=r
WA TR 47%, BRI OMES L UK
LAIZENEICIE S &S L Lo, i
Bl TH - 72, La L ZiERR S TosmiT
20Gy Ll ETiziRk b, 40Gy LLE TR S
Ti3, ZHFARRAEC L A EH R LI © B
(Fig.4 (B) B vTable3), @l TIE, NG
&t 1z 6 L 40Gy LL | T @ integrated volume
dose (%, il [FLAAR B G 13 £ s ) P iR
I BT B ERGEED 37% TH - 72,

N - dERE TR 20Gy F Tl TEh R AR o
f1x 80%LL L& 4 D, sfm M ki @&l T
H 5D, 220Gy U LETZURHET S, A - &b
DWW TIZRHTFDT 1/ 2 AN T3 ik
L BB S T, gz 45Gy IR ST
B, A58 E MRS 5 T3 40Gy LLE i &m A L5 LL
TV ~Lad/s - FEiGERTO 50 ~60% L1z 4T
SNdZ e ERTOICHL, ARG
20% ki & 7 5 (Fig. 4 (C)).
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00
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70 '"Nwm es=)
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50 | ;
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20 “~ i

0 \ )
o e
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(A) DVH of rectum
(13) DVH of bladder
(C) DVH of intestine except for rectum

Fig.4 Dose volume histogram of normal tissues
comparing Two opposed fields (with/without central
shields), Four fields box technique (with/without cen-
tral shields at A-P ports) and 2-Axial Conformational

Pelvic Irradiation

Table 3 Integrated Volume Dose Compared with 2 Port.

Rectum

=40Gy 230Gy =20Gy
2 port(WP) 1 1 1
2 port.(CS) 0.16 0.18 0.31
4 port.(WP) 0.81 0.87 0.92
4 port.(CS) 0.16 0.18 0.31
Conformation 0.37 0.60 0.81
Bladder
=40Gy 230Gy =20Gy
2 port.(WP) 1 1 1
2 port.(CS) 0.45 0.45 0.45
4 port.(WP) 1.10 1.06 1.03
4 port.(CS) 0.48 0.50 0.59
Conformation 0.32 0.45 0.59
Intestines
240Gy 230Gy =20Gy
2 port.(WP) 1 1 1
2 port.(CS) 0.96 0.96 0.97
4 port.(WP) 0.71 0.66 0.91
4 port.(CS) 0.65 0.65 0.72
Conformation 0.25 0.32 0.49
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Fig.5 The difference of dose distributions with the
difference of distance between the rotation axes
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Fig.6 The custom-made fluoroscopic device to check
the internal axis of the patient set up on the coach
before treatment.
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