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Evaluation of Compression Radiotherapy
in Pelvic Treatment

Takashi Uno", Jun Itami”, Takeki Shiina",
Hitoshi Araki"”, Mitsuhiro Sakai?
and Noboru Arimizu®*

In pelvic irradiation, the volume of irradiated small
intestine is one of the major factors responsible for both
acute and late gastrointestinal complications. In this study,
exclusion of the small intestine from the pelvic radiation
field was attempted with lower abdominal wall compression
and bladder distention in the prone position. The mobility of
intrapelvic and several problems associated with this
technique were investigated. In our results, the small
intestine was effectively moved outside of the whole pelvic
radiation field in all but two patients. Treatment interruption
of 2 days was observed in only two patients. With the AP/PA
opposing field method the abdominal skin dose near the
compression pillow was revealed to be higher and the dose at
the isocenter was inhomogeneous; thus, a three- or four-field
technique is recommended if abdominal wall compression is
used.
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BIBETCIE, BEIRERAE DT 2L T 572012
MERREOEBALICEICEE T R&ETH D, T2, B
EC X A OBLEIRHEEDE T2 & /238 %
NBEH LIz, TEBRVBETLZLENHLZLDEEZS
Na, BHEHEHTIRIhODEEZEB L, 19934 2 A LI
WREEM R T TR BB 2 RATE Y, SRIZ05
BIGHETE 6 7 AL ERABHED TE L 14EFICDOWT
NGB B X USRS L ORE S B RET L7z,

il

MRETE

19934F 2 A DR Ic B REMMThh 1425 & L
7z(Table 1). PIERIZEM 3 B, ZoM11601CFHERIZS55.9
i (EH  27-77%) Th oz, TR L ERE, FS%5E,
F 72 FE R OMBIERN S 5 VITEBE OB RN ERE
BITH -7z, BUBERERIOFMEEIZ11HC 1 |, 24T
2ETHY, FRY D 1FITIIRRAL A ELRGRE S IR 0 72
O 1 EED BB STl oz,

BOTHRIGHRIL, PEEEZE & BRI UIBR U 7 BEERES 1 ER

Table 1 Summary of the characteristics
Cases Age/Sex Disease Dose(Gy)/Frs/Days Energy(MV)
1 55/F EC 49.5/22/36 18
2 62/M RC 42.75/19/36 18
3 70/F CC 49.5/22/37 18
4 56/F EC 50.4/28/39 18
5 70/F CC 40.5/18/31 10
6 50/F CC 56.25/25/41 18
7 59/F EC 49.5/22/37 18
8 47/M RC 50.85/23/41 10
9 66/F RC 40.5/18/30 18
10 27/F CC 54.0/27/44 18
11 53/M RC 40.5/18/33 6
12 51/F EC 49.5/22/37 18
13 61/F CC 45.0/20/33 18
14 56/F CC 49,5/22/37 18
EC : carcinoma of the endometrium RC : rectal cancer
CC : carcinoma of the uterine cervix
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TOMVX#ATH WV HN-LAL, $XTI0MV F 721X18MVX
MEHRE L, SRR SF RS L Caidtm 2 M
THEAT SNz B4 F 720 5 A, BERE9IGYIC T
B 5472 1347.7Gy (#iPH : 40.5-56.25Gy) TH o /-,

1. BHEDRE

BEHAEDPED -8 40%731) 77 2300mi % HH LA HIEL
LI T30 EHE, ERICTNGRM TR, S61, &
RN D IRAER1S0mI 2 BERENICTEA L, BEEAGE, FEMERSEN
fr, HEML, O3B TH LA-0b, HERERED 3 4
fLiCTHELL. b 6HDY Ialb—Ya YEEET
BEFAICEL ST TS/ GHEEEZETEL, B LT
T DR/INORN 2 IGEMARA & L 72 (Fig.1)., FEBAfkE LT
5.5emE D FERL A F O — b (HE13cmx420em) & B »
(Fig.2), Che@EHRLEICEEX, ZOLRIEMMiz LB L
WKEYVBEBHFOESLFIH L TEHEE LT, &
7z, EBEROBERICHT AAEN—EE LY, BRI E
BRESRIRL L 912, EBAB X UREOAKAIEIZ~
=7 EML. BEEEAKOMBEREEICIEY 2 Vi
EOFEFRIREER LAY, EEMHN S BE L EEED
BB EEICHE L., 28, BHEHEISEORY
IO — R OEF BB FRGE 1 12 L, FEcisgn i

of the case 1. Abbreviations of (A) —(F)correspond to that used in Table 2.

BT L AR EIZ Lo
2. 2MREE DM

THIC & 2 EHFARIE R & Y 2HEEORE Ol %
To7-.
3. BAMRE, M 0E TORINEREOTFIEEDORIE
G T 6 1 A Oy THRGHEF PN B2 B kA vk
AT HBIBRENZERE, ThODHMILOEE %
MixDP% 7 7 > b A & L TEBRMICEHE L H3FEME L 22
(Fig.3). BBEHEFH A X18X18cm, STD100cmIZB\ T, 1k
[E % 20cm & R E L TMixDP % & 1P, 10MVB L O
18MVXARATEA 2 [ CHEERT & FEFEE B 0 Rz 1 45 5
e L7, EEOME T =~ 7 v KM (w A 5—
=P EiZ5SemEORAF T, E5|214.5cm [ED
MixDP % 4 B, TOMBFBORIC Y v 1 —ILEMER % 3%
B L, ASHEE X UFRERS CHRENE 2 To72. $72
JEEESRAL OHIE TIX R LI AR OB REI 2B &, 20
E1220cm/EMixDP & FliA P CTHllsE L7z, F 7z, MRETEFA
O—HRIZOHKREBROIFAT HEI2IE, BHBFRICBIT
BEEDENF LT 28, IO EAEHEE & IETE
JEERAL O GE O R 125 2 2 EIZOWT 7 1)L
LAEVERWTHIE L. 612, BEMIIREEA DML T

3, 4 MBS %17 - 72358 B LIRS
B % FFEHEH 3 > ¥ 2. — ¥ NEC Therac2300%
AWTCTHi& FicHi &, o8t +47-
7=

||| “..- ‘a 'I

: Fig.2 A Styrofoam with 5.5 cm thickness was used for
Fig.1 Six simulation films were obtained for each patleﬂut Figure 1 shows those ~ abdominal compression pillow. Patients were treated

by prone position with this pillow beneath the lower ab-
domen.

——————————————————— --- midplane --t--------------——-

— o LT
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f ﬂ

20 cm
F———————————4

maylor sheet

(b)

ER

P
5.5 cm thickness stylofoam
compression pillow

Fig.3 The schematic diagram of an
MixDP experimental system. The phantom
composed of 20 cm thickness MixDP
film with (B)or without (A)compression pil-
low was used to measure absorbed
233 dose of the ventral skin. Dose homo-

i geneity of the isocenter plane was
_f examined by the film method (C). In
(c)

all cases, parallel opposed AP/PA field
(18 x 18 cm? )was used and 100 cGy
at the peak depth was set by using 10

52

and 18 MV photon beams.
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Table 2 Area of the small intestine in the radiation field and the treatment

# x position of each patient

SO FEROK Area of the small intestine (cmz) T SIA

L, 1 Case ) lays
el e
SHEF PSR S NS AR 2 ] 16 15 28 24 3 PP 2 4
%Table 2127~ L7z, 14609 12 i 33 1 3; g? 1:;? g; 123 Egz g Bg
Bl B TR ICBI L T 5 27 86 137 137 51 132 PBP 0 52
13T BB B Ao BERE TS S 6 0 0 44 78 50 79 PBP 0 0
N R 7 0 0 5 49 9 64 PBP 0 0
RETHLEER LN, 2 8 5 89 110 125 112 127 PBP 0 4
FE DTG % 3667 P50 (case 9) 9 159 184 148 187 162 182  PB 0 98
e n e 10 0 0 10 12 7 11 PBP 2 0
& B S R S R Af P A 5 11 20 21 23 19 20 27 PBP 0 100
(case 11) 2BV TIE, FHIZ 12 0 4 15 59 30 73 PBP 0 0
o S 13 32 32 67 45 65 51 PBP 0 49
L BNEBEHNT L A LTS 14 0 46 34 48 46 54 PBP 0 0

N, mrEiRd LAEMEIZE
B AR D 72 8 N8 ENGE BB AE
WO L BEEE & 7o 7o,
Case 2l BWTIIREEED /2
OV FERR D IHFRIE T ER T
#RThdos. HEEMIHE
BEREFE D Y 3 2 L — ¥ 3 Y EHE FETHER SN
(&, FEMZBEBE TS & bl L CF869% A L Twiz, L
ML, FlZ LoSaIsi, S & B & TN R
ICERBO O o7, THIC X 2 BRI 2 6
IZFENFN2 BT 2RO 6N, 3 HUEOKRIEEZEL
b Dix ot

72, BEEHNO/NGERE & BRI OF S ORICH
Bl SN h o7z, BEHHIGHRE 6 7 A OB AT,
6MVXHiZ IV CIR#E L7z 1 Bl % Br\ 7213600, B
FEB AL DRERE D@L A AT 3 BlIZERD H M7,

77 ¥ M AEBROKSE, HBAE RO g I8
EARIREE & HE L TIOMV, 1I8MVX#EE H W4T
FNEN36%, 22%DIENN%E R L TW72(Table3). F7z, 5
SYEF B AL ST & F X 2 WERALATH B A,
777 FNAHULEIZIEA L7 7 1 )V A DB IR O
WIZEED CERZIZ X 2 E LT, Frir b A—%
(SAKURA, RDI-10){Z & 25 TI3HEERIZ B0 5 BAL
FETIEEHERAL & 1 b 5 %< &> T\ iz, CTHE LIZBIT
HERDAT E T A B W T b BB 00% O i T
THEDD T EDARETH - 7275, BEEBELEI- WS 2
HrEL 2 MEBFHI BV TR DE L &0, 3, 4 FUIBVWTIEFE
AL OMED &P R b Z EATRENT: (Fig.d).

% =

FIRIS T, WA 2 DTS TINB O
BRELFFETHL. 72, BEEFFAO/NEGERHIEIRE
EOFERBECERTZET 3NN, R R
HEMIETILENS D, 612, Tk CAatkmEEC
& 2GR OBIE SRR T 5SS 5 &
Zzboh, LRNNBRREESBIZLIEHFETD

ERLTHE G H 25 H

PBP : prone with bladder distention using compression pillow P P : prone with empty bladder using compression
pillow PB : prone with bladder distention without using compression pillow P: prone with empty bladder without
using compression pillow SB : supine with bladder distention S :
sition  TI : treatment interruption caused by acute intestinal reaction

tion field as compared to that in supine position with bladder distention

supine with empty bladdar TP : treatment po-
SIA : area of the small intestine in the radia-

Table 3 Percent skin dose*

with compression pillow
10MV 18MV 10MV 18MV
I 40% 59% 59% 1%
E 49% 52% 62% 65%

I :incident side E :emission side # : Percent skin dose is the relative skin
dose as compared with the maximum dose (100 ¢Gy)at the peak depth of each
photon energy. Skin dose was measured in the experimental system (described
in Fig.3). Each value is the average of five different measurements.

L. NG EBHEEMCETTEE LT, ARG
omentoplasty & 5 3 absorbable meshDfEH & v o 72k
N DD, Wtk OMEHHRIGHE T HE LTf(—&rﬁﬁé
NTWB LV DT TRV, LT, FEHRGETEE
O TG RIE RO 7z o TR % si“ %. LD D
VEFHLLEEZ LD

SCHRAY LI, EMWELWﬁL;&J%% DA AE
8B X UMIHBEEROE T AT TIIHE S TW» 5490
LoD, zls..d‘;ﬂi}b -% MALENBIZEE STV, BFT
(&, TTIERH S RO E 2o 8 st
BT RE 2 ATV, R HERI O3 2 At
DR B L UV Ng O FBETEHA~DFE) 2 L2 DT
RLTWA, HEAMLICTHEAE LD ICEEE Y o VEE
L COIOMVXHATS 1 PFIHEGHE, BERBIIRY >3z &0
BB LWZEICH LTI #ELTEY, o L)
VBRI P AR G0 B L EA D A AT
HTERNHDL EEZ OND, —ICERBEICBITLE
HEERFOELE, ZOfifE S L/NGOBEM S S h 58
FAEATHE L Twvb & SRTnwa2: 9. 0.8 IGE; THEENHE
GHEOESEFE L TEBRET) HikE, EREEEY
BERTHY, BHEIZL > THRREDI DRV OLEZ LGN
%, 12721, Green 5812 X AUTALL ERIC X /NGBS
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ML L ) QIEBAME D A DSREFTH S & Eh b5, bhubh
DFERD O X, Hal7% LOBEIZIERi#ESm 2 FE w5
PR 0 HRAGL & BEEGL & CHRSTEF O/ METERICZE IR SN
aror T, BHEFOEBMEICE L T, B TOR
FHIFFICHAEIZ Wb D L EZ SNz, EREOES S
LUICHEBERREIZ BT 5 & ) lifEr > FREOEN - EIE
BIZOWTELIIHRFATALENH L EEZ LN,

AR OFERD S, B BBERETEHE I L ) AR
WAGHREN BRSNS Z RSN, 22751,
Gallangher 5¥, Shanahan % OFH & FfkIZ, 2 BB

Fig.4 Comparison of isodose curves obtained with 18 MV pho-
ton using paralle! opposed AP/PA(A), 3 field PA and wedged
opposed lateral (B), and 4 field box technique (C). Isodose curve
P (<), Q(4#)correspond to 90 %, 80 % of the maximum dose,
respectively.

FA & AETREG & AR 3 2 B R BAFE BT 5
EBI CI/NBBBIIAR TH -7, LizdoT, Thbo
FEFI TIIAE L B/ NEREDERY S F ) TR,
N OB ESRAE % AFIC TS R REBEAETZ 0
EEZ LN —F, WESA EEBIC L 2 R FRE O
s LR LB EANOBEBIIOVWTIISDLZrh T
BLEhTwiws, SRIOKRETHMN 2 B TI3EE
HZ2 O CICHOLHEICEBEEROEENBND Z LR EN
7z. L7z3%o T, FREERSHIBWTIZEA IS %M
RI23MBHVERIHBLUHEE A7 4 I TOREEN
LD, EEROERLBELLENSLLEZ LN, CT
FIA L CEHE L7z 3 RITH 2/ MGHEe- © & ik E o
BIZOWTIISBOME VNS,

] i

PEEAE B CF IR ETEE O /N SR B O B A SBiFE T
E27%, RMEEOMEN, MEOTFHEES EH,S 3 FULE
TOREIEFE LnEEL SN
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