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Significance of pendulum technique in conformation radiotherapy
Studies on Conformation radiotherapy 21 Report

Studies on Telecobalt radiotherapy 34 Report
By

Kozo Morita, A. Takeuchi and H. Jkeda
Department of Radiology, School of Medicine, Nagoya University
(Director: Prof. S. Takahashi)

Even in conformation radiotherapy the application of arc therapy technique is sometimes better than
that of the full rotation technique for reducing the volume-dose and for shielding the radiation-sensitive or-
gans. In this case, however, the position shape and size of the region conformed by 90%, isodose curve
(90%, region) are apt to shift from the expected beam focus area. This is caused by the grade of the rota-
tion as well as the direction of the radiation beam. In order to ascertain this, the following experiment has
made. Dose distribution measurements were carried out with the homogenous cylindrical phantom (its
diameter: 17 cm) by means of 100R Siemens midget thimble chamber. Experimental conditions were
shown in Fig. 3.

When more than 180° rotated, the shape, position and size of the 809, region are almost coincided
with the expected beam-focus area, regardless of the incident direction of radiation (Fig. 4). The shift
of the 909, region from the expected beam-focus area decreases with increase of the pendulum angle, but
when the direction of the bisector of the pendulum angle coincide with the long axis of the elliptical expect-
ed beam-focus area, its shift is considerably large in spite of rotation with 240° (Fig. 5).

In conformation radiotherapy, the pendulum angle should always be chosen as large as possible, in
order to coincide the 909, region with the expected beam-focus area, especially when the direction of the
bisector of the pendulum angle coincides with the long axis of the expected beam-focus area. For example, it
is more suitable for the irradiation of the right mediastinal tumour to use pendulum therapy than complete
rotation technique, hbecause the integral dose and the dose to the healthy-sided lung decrease (Fig. 6).
For the irradiation of the right upper lobe (B;) with hilar adenopathy the full rotation therapy must be

applied in order to coincide 809, region with expected beam-focus area, in spite of increase of integral dose
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and of lesser protection to the left lung (Fig. 7). When the angle less than 180° is unavoidably chosen

(for example, the irradiation of parotis tumor in Fig. 8), the suitable compensation of the isodose curve by

the so-called moving-filter is necessary.
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Fig. 1. Sketch showing X-, Y- and Z-axis.
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Fig. 2. Sketch showing pendulum angle and
field size.
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Fig. 3. Sketch showing pendulum angle and
field size used in this experiment. .
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180°

BN

Fig. 4. Region circumscribed with 809 isodo-
se curve and the exphcted berm-focus area
(stained with oblique lines) with pendulum
angles of 90°, 135°, 180° and 240°, respecti-
vely. Field size is 8x4x8crn (solid line),
4%8x8cm (dotted line) and 8x4_,0 x8cm
(chain line), respectively.

135°

Fig. 5. Region circumscribed with 90% isod-
ose curve and the expected beam-focus area
(stained with oblique lines) with pendulum
angles of 90°, 135°, 180° and 240°, repectiv~
ely. Field size is 8x4x8cm (solid line), 4x
8x8cm (dotted line) and 8x4_;0x 8cm
(chain line), respectively.

ELl{Bich.

2. RFAH 180° L kicin 5 & 0% HE O
LR D FEBEDO T NI TSR, £0
REZIIRTF ALY 240° L LCTLTEFE Y b
fe g\ (Fig.5).

3. FelEFAOLYHFEL T, FFAO-YE



808—(18)

SO HAHPFEMIEE L T w5 R E O BT
ME—HKLTWB LI bAKKIIL, RTHA
% 240° ET LT H VLB EOBILTFERHED
FLmichRishKESIH LT R, o
TEEOBRBRCH 2T DX i FAR L
BEERRESTRERILELLS.

4. LB0SMIEMZIHEREIR L TIuT (B
SO ERNOBRAEY 105 THT LT
FUFDI®Y) SR 180% ThiE —RBiC 80%
BRI T ERE A DELL, ETA%240°
FC LT E I 2« —F3 5 L RCEw (Fig.
4).

(BEAGE) —hboiERPERMcAV3
WAL T A PR 3 L O ARERERD &
WERTFE, FERE LOZMEIR L O—F L\
SEF cIEFADHTE &\ 5 FTIRIchHWIZH
FLTWADT, ZOMEYEYICEEL CEHE
BRTHZENDELRD,

Fig. 6. Isodoes curves for irradiation of the
right mediastinal tumor Field size 7x10x 12
cm, pendulum angle 210° (0°~--90° ~+4
150°) (Fig. 6A) and 360° (Fig. 6B). 80% re-
gion coincides with tumor area in Fig. 6A,
while the radiation dose of the healthy-sided
lung is less than that by the full rotation
technique,
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Fig. 7. Isodose curves for irradiation [of the
right upper lobe with hilar adenopathy.
Field size, 11x7,,0%1lcm; pendulum an-
gle 240° (50°~-—80°~-+170°) (Fig. 7A) and
360° (Fig. 7B). In Fig. 7B 80% region coin-
cides with tumor area by the full rotation
technique. But the protection of the healthy-
sided lung is less than that by the pendul-
um therapy with 240°.
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Fig. 8. Isodose curve for irradiation of car-
cinoma of the parotis. Field size, 7.5x4x8
cm., pendulum depth 3cm., pendulum angle
180° (490°~0°~00°). A moving filter of
lead with 3mm dick is applied from 45° to
+45°, in order to coincide the 90% region
with the tumour area.
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