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A study on the hollow-out radiation technique applied to the
protection of the spinal cord
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Department of Radiology, National Nagoya Hospital
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The hollow-out radiation technique to protect the spinal cord in linear accelerator x-ray treatment
of the malignant diseases has been established in this study. Several kinds of diseases were selected as
the subjects of the hollow-out technique to protect the cervical spinal cord, thoracic spinal cord, and
dorsolumbar spinal cord from radiation, and fundamental data, such as the materials, and shapes and
sizes of the absorber, most appropriate for each of the diseases, were established, In all the cases of re-
ceiving this technique, the necessary areas of the therapy are covered by 80-90%, dose distribution and the
radiation dose of the spinal cord is kept below 40%,.

The fundamental data and irradiation conditions for the hollow-out technique of every part of the
spinal cord were arranged from the results of phantom examinations on every part of the human body
and from 42 cases treated actually,

In the present study, the hollow-out technique for the cervical spinal cord, thoracic spinal cord, and
dorsolumbar spinal cord was divided into 5 categories, and a method for the planning of radiation therapy
and the actual treatment are described. The hollow-out radiation technique on the spinal cord is a useful
radiation therapy which can give better results by preventing radiation myelopathy.
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Fig. 1. The adapter for hollow-out radiation tech-
nique in action. The adapter is attached to the
radiation mouth of the linear accelerator.
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Fig. 2A. The adapter loading the absorber. The
absorber (D) is loaded on the scaled plate (@),
and the absorber is rotated by means of the servo-
electric motor (@ synchronizing with the rotation
of the radiation head.

Fig. 2B.

(D Absorber for the upper part of the cervical
spinal cord.

@ Absorber for the thoracic and dorsolurabar
spinal cord.

@® Absorber for the cervical spinal cord.

@ A curved absorber following the curved line
of the cervical spine is formed by selecting
the position of the holes on the oval-shaped
lead plate.
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Fig. 3. An axial transverse tomogram of a patient
with cancer of the right tonsillar fossa. Based
on these findings, a circular field (8 emg) and
its center position, the circular area to be hollo-
wed out (4demg), and its center position are
selected.
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Fig. 4. A hollow-out transverse radiogram of the
head phantom. This is cbtained by full rotation
irradiation with the procedure described in Fig. 3.
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Fig. 5. Isodose curves of the hollow-out irradiation. This is obtained by full rotation with an
8cmg circular field using 2.5 cm¢ cylindrical absorber.
A: A case using a lead absorber. B: A case using an iron absorber.

Fig. 6. Isodose curves of the hollow-out irradiation
for cancer of the right tonsilla fossa. The iso-
dose curves in the head phantom (Fig. 5B) is
trasfered to the axial transverse tomogram (Fig.

3).
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Fig. 7. An axial transverse tomogram of a patient
with cancer of the larynx. Based on these find-
ings, an oval shaped field (major axis 12cm,
minor axis 8cm) and its center position, hollow-
out oval-shaped area (major axis 6 cm, minor
axis 4cm) and its center position are selected.

Fig. 8. A hollow-out transverse radiogram in a neck
phantom. This is obtained by full rotation irra-
diation with the procedure described in Fig. 7.
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Fig. 9. Isodose curves of the hollow-out irradiation
for cancer of the larynx. Iscdose curves in the
neck phantom (Fig. 8) is transfered to the axial
transverse tomogram (Fig. 7).

Fig. 10. Axial transverse tomogram of a patient
with cancer of the esophagus following surgical
operation. Based on these findings, a circular
field of 6cm in diameter and its center position,
and hollow-out circular area of 4cm in diameter

and its center position are selected.
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Fig. 11. Isodose curves of the hollow-out irradiation with a lung phantom. This is obtained by
a full rotation irradiation with the procedure described in Fig. 10.

A: A case using an iron cylindrical absorber.

B: A case using a lead cylindrical absorber

Fig. 12. Isodose curves of the hollow-out irradiation for cancer of the esophagus after

surgical oparation.

Isodose curves obtained with a lung phantom (Fig. 11B) are

transfered to the axial transverse tomogram (Fig. 10).
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Fig. 13. Axial transverse tomogram of a patient
with cancer in the left lung. Based on these
findings, oval-shaped field(9x 6em) and its cen-
ter position, and the hollow-out circular area (4
cme) are selected.

P

Fig. 14. Hollow-out radiogram in a lung phantom.
This is obtained by a full rotation irradiation
with the procedure shown in the axial {ransverse
tomogram (Fig. 13).
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Fig. 15. Isodose curves for hollow-out irradiation of a lung cancer. Isodose curves which
obtained in the lung phantom are transfered to the axial transverse tomogram (Fig. 13),

Fig. 16, Axial transverse tomogram of a patient
with seminoma. Based on these findings, the
cylindrical field (Gemg) and its center position,
and hollow-out circular area(4eme) are selected.

DTHEET 5 &, BHERTIRIO V v - Hik90 % #5 &k
Wicgzh, THHLE30~50% Dfp ik cHh %
(Fig. 17).
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Fig. 17. Isodose curves for hollow-out irradiation
of a seminoma. This is the hollow-out irradia-
tion of the dorsolumbar spinal cord by irradiation
of the paravertebral lymph node. Irradiation field
is cylindrical in shape (6cmg) and the hollow-
out absorber is also cylindrical (2.5cmd).
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