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Hollow-Out Technique by Linear Movement of Absorber in
Rotational Irradiation
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Department of Radiology, Fujita-Gakuen Health University School of Medicine
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A new hollow-out technique in rotational irradiation was developed to shield the critical organ in
the vicinity of the target volume. In this method the rectangular absorber moves on a plane parallel to
the opening plane of the gantry, whereas in the conventional method the spherical or cylindrical
absorber moves on the perpendicular plane. The position of the absorber according to the gantry angle
was determined by a stepping motor control using a microcomputer. The thickness of the new device is
under 5 cm compared with 11.5 cm in thickness of the conventional device. The new device saves the
space between the couch and the gantry considerably. As a result, application of this hollow-out
technique extends into most of sites of patient in clinical use. Since the absorber is made of lead, it is
quite easy to make the absorber. The phantom experiment showed a more uniform dose reduction at
hollow-out region and a steeper dose gradient on the edge of this area than those of the conventional
method. A clinical case study was demonstrated.
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Fig. 1

A : conventional hollow-out technique.
When the gentry head rotates from A to D, the
cylindrical absorber moves from Xa to Xd. The
absorber always moves on the line between the
radiation source and the center of the hollow-out
region (M).

O isocenter.
B: New hollo-out technique.
When the gentry head rotates from A to D, the
rectangular absorber moves from Xa to Xd. And
M in target area is hollowed out clearly by the
new technique.
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Fig. 2 Change of absorber positioning concerned
with gantry angle (wt). The locus of the absor-
ber draws a sine curve.

X : distance between center of the absorher and
central beam axis

k : geometrical rate

a : distance from isocenter to center of hollow-out
region (=amplitude)

@t : gantry angle

& : phase angle
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Fig. 3 The block diagram illustrates the new
hollow-out system.
The gantry angle is picked up from the shaft
encoder of the linear accelerator. It is inputted to
the minicomputer of the linear accelerator. Then
it is taken to the microcomputer. The stepping
motor syncronizes the absorber movement with
the gantry angle.

Fig. 4 The new hollow-out device is attached to
the gantry head of 4 MeV linear accelerator.
A rectangular lead absorber is used instead of the
conventional cylindrical absorber. The thickness
of the new device is under 5cm compared with
11.5cm in thickness of the conventional device.
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Fig. 5 Change of absorber positioning concerned
with gantry angle (wt). The locus of the absor-
ber draws a sine curve.

A': The locus of the absorber is distorted.
B: The locus of the absorber approaches the
calculated data.
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Fig. 6

A: Transverse radiogram of the conventional
hollow-out technique with the MixDp phantom.
The field size is 10 X 10cm?. The hollow-out region
is located 4cm under the isocenter. A tungsten
cylindrical absorber is 2cm in diameter.

B: Transverse radiogram of the new hollow-out
technique. A lead rectangular absorber (2cm
wide and 4cm thick) is used. The edge of the

hollowed out region is sharper with the new
technique.
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A: Comparison of relative dose profile curves
with cylindrical absorbers made of Cu, Pb and W.
B : Comparison of relative dose profile curve with
thickness of rectangular absorbers. Our method
shows a more uniform area of hollow-out and a
steeper dose gradient on the edge of it than that
of conventional method.
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Fig. 8 These figures illustrate distortion of the dose distribution by changing the
position of the hollow-out region.
A : The hollow-out region is located on the isocenter.

B : The hollow-out region is located 2cm under the isocenter.
C: The hollow-out region is located 4cm under the isocenter.
D : The hollow-out region is located 6cm under the isocenter.
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Fig. 9
A CT shows paraaortic plasmacytoma of a patient with multiple myeloma.
B : Dose distribution of the new hollow-out irradiation with body phantom. This
is the hollow-out irradiation of spine and vertebra by irradiation of paraaortic
plasmacytoma. Irradiation field is 8§ x12cm? and the hollow-out absorber is
rectangular (2cm wide and 5em thek).
C: CT shows a marked diminution of the plasmacytoma.

myelopathy Bk % 7ciz, HFEOT L2
REHENIGHE S his,

Box b RBEREDERLER S ELh T
B3, FBE 1725 isocenter ¥ T PERBED 4H A B
DIEFREE TR LR EEBLBER<y Fizo
M2 TLEW, KRAOKHHTbE X 3m%, Bk
Y E S XFARERENRD -7, £2T, &
DWEEDIT L EFHE JIOHETHHEL L,
FEEEEHER (SAD) 0EWEB T BT
DREMHI TR LD EBEXHRELL > &L,
SAD  80cm DABZDERINESE TIRIBE 055
isocenter ¥ TiXd0cm TH H, BE DICEE X11.5
cm ORERMBA T b E ML EETH L, &

(72)

DOEREE28.5cm LB S v, Zhiekf Lk«
DBAFE L P BB ET b ik X BB 0 BIRGI i
ARE7ey 2 AVWEEORLDE X % #5cm
LIRIZ3 % & £ 53T & B70biT, isocenter # & #]
LIREERE E TOERNBem KETFbRB &
Zigh, ThIZX W EBRBEHELN Y Fioohs
BT ETe, 360°EEIT L X BHEHNTEE L 1t 5
Tl

b EBEOKE LT, vV ) —AE
1EHICANARHEIRLEE, ATy vy
TR —DEEIRT T LRI SFD L =M
EONLIRE, 2 Lo sk LiEx
HIDIMHENTHIREI D E L Irote & Bbh

HAERSIE $48% 65



ZH FE Mok 733

5, FETANAV—FRADLEMND V— R
LI AT v BV 7 E—2 —=BRIETE Do
o, VL) -—ABE2EEAVARREIREZ
LIk hEERE Y ORBAE LR, DEEXA
Fob¥vrE—2—OBRBIEAIhLEZAT
Hoh, BEEBEo=va—F-ORBEIIBL
ZABKEL,

FhikEgRicontiy, BROTHHER X
VO b XA EEL T bR EBALYERE
dem & L, fEk0 BERA O b & BEHE T
FHuEENGoTs EX R iibntinsb, &
NEPEREOBIREE AV bl & TBEOE L
NRLDI-DTHL, LOLETBBHRTLHRE
BEE I ARRIEY BV 570l EA b ik
2T, 2oL EERIFETHS, FIB
BHHEUFT Bk X EE CIE E3cm, 1@2cm OAFED
PRI EEAVSEZ LIc X h RO EEBEOERE2
cm QKD 2 v 7 27 Vv RIREDHE L 2IER
Z0 B ERNMEL R, FR197T0EFEHEE 5
PREHE LTV L 5 cBEAS T 5 REDHR
LB TAELRLOTMA R ERBICARTELD
WAk D L ERD DR RBINE 2 E 2 5 BED
L, D&, AETRERS e v 20REIPEZ
B Ik VEBOHTBIEDHRELIE O, #iE
A aics, MINEFCHETHS,

fERDFT L X HE LB L, FOBBHEITDL
HEEBYHERATABEOMBERLLTLUTD4
EnsFohs, 1) FEHRCHbEEEOF,
K& X, EILEILLTWSE FX=RTH IR
L EIRETH5.2) BRO X S CHEDOITD
WL ERE &3, AEBEIEETES, L
L2 O b X EBRBAEERERTH S,
3) kT ey 2RV VY — L CEGEET
Bl DIABOENET B, EMINEREOREF D
SRIEDOFLE COERE, RENLITDEE
R COEBED AT v b Y — B WEEL
THZ LD, bk EMAEDOIERELELD,
LEOREBLSMVBEL LR DEDOTHEN, #
EofmsrBEK EEMBERWEELZ TS, 20O
B, DNESOORLESSER VL 2ITDHE
MR MO B REIEENTH S0, 17T

BEFN634F 6 A25H

L X RA IR D T ENTERIDICHE
BOBRCEESDLETH S, 4) WROEE D
BHONB T ETHAN, FTHIREMENRLT
b LERBESMNED, FTHRE T ORA K
ReFEL O T Bk & b isocenter 2> HREEH
% & FT B EALI isocenter & A BIB A4
WX AHELHRTTRENMET T LE
zbh, HBEE isocenter fllicd 511 T Z
RNITERIER L T b E oM BT 5 EBA TR
svoT, BREOMBERRV-EHEZD,
VII. & S

TGy B0 L CRaBEseslicd Y
ok ERBEA L TAREYRHR L.

D BSn & B oo HRER )
WU 360 EIHRT bk E AR TR L LTC,

2) FARE D BILEE BB T DI RER O FIEE &
B L TH—0iTbik & &, R[RTHRIEHSE
bz,

3D T EBNEOEIREZ LI EITLD
FEOH LI EHRENB LI, AT = »
7 DIDILHFECMETD Tz,

4) Fv v ) —EERCHE T HLH E T OIRK
KHPEAT B DRESHVEL LFE L LA
TR BRI IR E B,

5) 3758 ¥ WUk © isocenter 2> B D gL 1T
& o T BIR E AL HKERICEA I,
AHUOEE W, BBR60ELLAL9 A HETIEHCKBUHRS
&, W61 4 A 2 BE45E B AR R & h R
SR TRE L.

R n BB L, WD 2T AR E R R A
FBEMAHRE ARF—KICHET 2,

x W

1) SHEER, HEEE TR EBAE, BERER
£3E, 21:126—131, 1961

2) Proimos BS: Synchronous field shaping in
rotational megavolt therapy. Radiology 74 : 753
-—757, 1960

3) Proimos BS: Synchronous protection and
field shaping in cynclotherapy. Radiology 77 :
591—599, 1961

4) Trump JG: Synchronous field shaping and

protection in 2-Million-Volt rotational therapy.

Radiology 76 : 275, 1961
5) UAH—, LEHEP HEEE Fvir) LB



734 BILEPATB R IT b & B4 DB 9

FEORBORE CHARERER ST AT b %
BHOTR MHBREE> 27 2R 2L,
2(Suppl.) : 130--131, 1985

6) KEFTE, ILAF—, HHEEE  FEETES
it BAHE, BAEKRSEE 45929, 1985

7) Anno H, Koga S, Takeuchi A, et al: A new
technique of hollowing out in rotational irra-
diation. Radiology 157(p)(Suppl.): 311, 1985

8) HEES, HBMHEE, A B IMVX Btk 3
WEMRCEHE, BAERSE, 48 608—614,
1988

9) BHEEW | *°Co BERHINTAH LTk, B
FRHCHAR, 5 653—658, 1960

100 de& B, =lE%, KEE—: BRLEET
BT EREDYCo BERRHE, BAEREE,
21 132—136, 1961

1D HEEE=, L& B EHR%S 50 ERS
BT 2T bk *BHEOILE, B4AE

Hessk, 21 1—7, 1961

12) HEEE=S, b8 B ESERECEE RSN EE
CHT BT E BHEOIR, BAEKSE,
21 : 641—645, 1961

13) Morita K, Kawabe Y : Late effects on the eye
of conformation radiotherapy for carcinoma of
th paranasal sinuses and nasal cavity. Radiol-
ogy 130: 227--232, 1979

14) HEBIE | FHOIT LK X BAEE OB,
Bk, 35 769--779, 1975

15) ZREME=, i ¥ T b BHEICRT 51K
HERIEOME, BARERSE, 30 356—361,
1970

16) /iEERdE, HFFEN, EAMET  Rotks o
Rk sRERAEOWE, BoH, ROEE
At LT E B, BARRSE 471058
—1063, 1987

HA&E

(74)

HAERMSIE 5485 #65



