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Abstract In abdominal external radiotherapy with high energy X-rays, a new irradiation
method with abdominal compression has been developed. This abdominal compression leads
to protection of the normal tissues from radiation damge, and increases the tumor dose by
shortening the distance between the abdominal wall and a deep tumor, and removing
intestines from the irradiation field. This method has been confirmed by computer to be
useful in assessing tumor and non-tumor volume dose for radiotherapeutic planning,
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Fig. 1. Isodose distributions for a single 10MV X-ray beams without or with
compression. Cross sections of body (thickness; 20 cm) compressed in
different thicknesses (a; Ocm, b; 3cm, c; 5cm, d; 7cm) were simulated
with a computer. Tumor () in the size of 4X 4 cm? is located in the center
of body. Densities of body and tumor on computer are | g/cm? and almost
equal to electron density of soft tissue in human, Irradiation was performed
with the field size of 5X5cm? lsodose curve 0, 1, 2, 3, 4 and 5 indicate
100%, 90%, 80%, 70%, 50% and 10% of the maximun dose within irradiation

field, respectively.
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Fig. 2. Photograph on a fixation of the compression material (styrofoam)
with a shellfitter.
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Table 1. Volume doses in radiotherapy with abdominal compression with different X-ray energies and
irradiation techniques under the conditions shown in Fig. 1. Volume doses were calculated with
a computer for radiation planning.

Volume dose* and its ratio ( )

versus thickness of compression
X-ray energy and

irradiation technique Ocm 3cm 5c¢m 7cm
4MVX
single beam 960,198 684/194 532/192 391/190
(4.85) (3.53) (2.77) (2.06)
parallel opposed beams 836/171 683/172 585/173 470/173
(4.89) (3.97) (3.38) (2.72)
IOMVX
single beam 919/191 691/190 559/189 324/175
(4.81) (3.64) (2.96) (1.85)
parallel opposed beams 844/175 690/175 592/175 495/167
(4.82) (3.94) (3.38) (2.96)

*: volume dose (g*Gy) on non-tumor/tumor

Fig. 3. Case 1. Isodose distributions for a single or parallel-opposed 10MV X-ray beams with versus without
abdominal compression. Parallel opposed beams without (a) or with (b) compression, or a single beam
with (c) compression are used as irradiation techniques. The field size is 5X5cm® Tumor due to
lymphnode metastasis (%) is localized in left paraaorta. Isodose curve 0, 1, 2, 3, 4 and 5 indicate 100%,
90%, 70%, 50%, 30% and 10% of the maximun dose within irradiation field, respectively. Volume Dose Ratio
of non-tumor on tumor: a; 11.9, b; 7.6, ¢; 6.5.

Fig. 4. Case 2. Isodose distributions for a single or parallel-opposed IOMV X-ray beams with versus without
abdominal compression. Parallel opposed beams without (a) or with (b) compression, or a single beam
with (c) compression are used as irradiation techniques. The field size is 14 X7 cm? Tumor due to
lymphnode metastasis (%) is localized around aorta. Isodose curve 0, 1, 2, and 3 indicate 100%, 90%, 80%,
60% of the maximun dose, respectively. Volume Dose Ratio of non-tumor on tumor: a; 6.81, b; 5.69, c;
4.68.
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Radiographs with contrast in the small intestine without (a) and

with (b) abdominal compression. The upward displacement of
pelvic small intestine with abdominal compression is shown. The
abdominal compression decreased the volume of small intestine
within the radiation portal. Left: inspiration. Right: expiration.
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Fig. 6. CT slices at the same level with (a) and without (b) abdominal compression. Left:
inspiration. Right: expiration. The thickness of body do not vary by breathing in
the case of abdonimal compression. The abdominal compression excluded small
intestine within the radiation portal. % ; Tumor,
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