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Studies on Telecobalt Therapy

Measurements of Dose Distribution in Conformation Radiotherapy

Shunzo Okajima

(Department of Radiation Biophysics, Atomic Disease Institute,

Nagasaki University, School of Medicine, Nagasaki)

and Sadayuki Sakuma
(Director: Prof. Shinji Takahashi)

(Department of Radiology, Nagoya University, School of Medicine, Nagoya)

Isodose curves in phantoms are made in the typical cobalt-60 conformation radiotherapy in various

parts of the body. On the other hand, images of the beam-focus radiogram showing irradiated beam-

focus region in actual clinical treatments are overlapped with the axial transverse tomograms at the

identical magnification ratio. Each overlapping image is compared with the corresponding isodose

curve. Such a method is very useful for monitoring the conformation radiotherapy.
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Fig. 1. Schematical illustration of the principles

of beamfocus radiotherapy. As the radiation

source rotates around the patient on the table,
the film on the turntable rotates in the same
way, maintaining a definite direction at the
opposite side of the patient. An image of the

axial transverse cross-section of the beam fo-
cusis thus obtained.
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FFig. 2. Beam focus in axial transverse cross-sec-
tion of the abdomen at the level of the 5th
lumbar vertebra for conformation radiothera-
py in carcinoma of the uterus. Bottom right:
axial transverse tomogram. Bottom left: beam-
focus radiogram with crossing standard lines.
Middle: overlapping of the images of the beam
-fo-cus radiogram with the axial transverse
tomogram (identical magnification ratio). The
overlapping should be such that the standard-
lines of the beam-focus radiogram are made
to coincide with ones of the axial transverse
tomogram, Top: isodose curves. The circum-
ferences made by the by the broken line indi-
cate the expected beam-focus area,
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Fig. 3. Beam focus in axial transverse cross-sect-
ion of the abdomen, at the midlevel of pubis,
for conformation radiotherapy in acase of ca-
rcinoma of the uterus. Bottom right: axial

transverse tomogram. Bottom left: beam-focus
radiogram. Middle: overlapping of the imag-
es of the beam-focus radiogram and the axial
transverse tomogram. Top isodose curves.
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Fig. 4. Beam focus in axial transverse cross-
section of the abdomen, at the midlevel of
pubis, for conformation radiotherapy in ca-
rtinoma of the uterus. Bottom right: axial
transverse tomogram. Bottom left: beam-foc-
us radiogram. Meddle: overlapping of the
image of the beam-focus radiogram and the
axial transverse tomogram. Top isodose curves.
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Fig. 5. Beam focus in axial transverse cross-sec-
tion of the lower abdomen at the level of pu-
bis, with hollow-out technique applied cen-
trally for conformation radiotherapy incarci-
noma of the uterus. Bottom right: axial tran-
sverse tomogram. Bottom left: beam-focus
radiogram. Middle: overlapping of the images
of the beam-focus radiogram and the axial

traesverse tomogram. Top isodose curves.
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Fig. 6. Beam focus in axial transverse cross-
section of the lower abdomen at the level
of pubis for conformation radiotherapy in
carcinoma of the rectum. Bottorn left: beam
-fo-cus radiogram. Bottom right: axial tr-
ansverse tomogram. Middle: overlapping of
the image of the beam-focus radiogram and
the axial transverse tomogram. Top isodose
curves,
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Fig. 7. Beam focus in axial transverse cross-
section of the abdomen at the level of the
cardia for conformation radiotherapy in
carcinoma of the lower part ol the esopha-
gus. Bottom right: axial transverse tomogr-
am. Bottom left: beam-focus radiogram. Mi-
ddle: overlapping of images of beam-focus
radiogram and axial transverse tomogram.

Top: isodose curves.
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I'ig. 8. Beam focus in axial transverse cross-
section at the midlevel of the lung (S3) for
radiotherapy in carcinoma of the lung. Bott-
om right: axial transverse tomogram. Bottom
left: beam-focus radiogram, Middle: overla-
ping of the images of the beam-focus radi-
ogram and the axial transverse tomogram.
Top: isodose curves.
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Fig. 9. Beam [ocus in axial transverse cross-section for radiotherapy in carci-
PY

noma of the larynx. Overlapping of the image of the axial transverse
tomogram (top right) and the beam-focus radiogram (lower right) is

shown in the largeimagl to the left. Left: isodose curves.
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Fig. 10. Beam focus in carcinoma of the root of the tongue or of the palatine

tonsils in axial transverse cross-section at the level of the angulus man-
dibulac. Overlapping of the axial transverse tomogram (top right)
and the beam-focus radiogram (lower right) is shown in the large

view to the left, Left: isodose curves.
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Fig. 11. Beam focus at the level of the upper part of the larynx in axial tra-
nsverse cross-section of the neck for comformation radiotherapy in
carcinoma at the root of the tongue or of the palatine tonsils, Over-
lapping of the images of the beam-focus radiogram {lower right)
and the axial transverse tomogram (top right) is presented in the
large view to the left. Left: isodose curves.

o

10cm

Fig. 12. Beam focus in axial transverse cross-section of the head at the level
of the orbit for radiotherapy in carcihoma of the maxillary sinus, The
middle large image shows the result of overlapping of axial transverse
tomogram (top right) and the beam-focus radiogram (lower right).
Left: isodose curves.
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Fig. 13. Beam focus in axial middll cross-section of the head at the level
of the hypophysis. The left large image represents the result of over-
lapping of the axial trsanverse tomogram (top right) and the beam-

focus radiogram (lower right). Left: isodose curves.
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[Fig. 14. Beam focus in axial transverse cross-section of the head at the level
of the posterior cranical fossa. The large image to the left shows the
result of overlapping of the axial transverse tomogram (top right) and

the beam-focus radiogram (lower right). Left: isodose curves.
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