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Comparison of the Isodose Curves by the Differences Among Tumor
Source Distances and/or Diameters of Body Cross Section
Calculation of Various Isodose Curves in Telecobalt

Therapy by Small Computer
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In planning telecobalt therapy at the Department of Radiology, University Branch Hospital,
University of Tokyo, in order to give accurate dose to the diseased area, we set the field size by using
the Martius X-1ay film method, know the cross sectional area by means of transverse tomography or
sonography, and confirm the irradiation field by cobaltgraphy as reported previously. During these
4 years, the dose distribution and the tumor dose have been calculated by a small digital computer
HIDAS 2000 E (4 KW), in every case as a routine woik. The principles and programs have been
reported in separate papers. In this article we show the results of dose distribution calculated by the
computer in some representative cases. According to our observations, it was revealed that the relative
dose distribution has almost no relation to the size of human body and the source-tumor distance, at

least in the cancer of maxilla, esophagus, and uterine cervix according to our technique.
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When we used the same irradiation technique if source-tumor distance was changed from 50 to
100 cm, we found almost no difference among dose distribution curves within the patient, even though
the size of human body of the Japanese changed within one standaid deviation.

In the case of maxillary carcinoma, the most effective technique for irradiation is the rectangular
crossing anterior and lateral fields with 45° wedge filters (maxillary C in Fig. 1), and the most unsuitable
is the two rectangular crossing fields without wedge filters (maxillary A in Fig. 1), because the dose
distribution on the center of the human body is unacceptably low.

In esophageal cancer, the anterior and posterior two opposite field irradiation (esophageal A in Fig.
1) is adequate from the view point of lower pulmonary dose, and the one anterior and two posterior
oblique field irradiation (esophageal B in Fig. 1) is also good because of lower dose of spinal irradiation.
Another reason why we apply two opposite fields is the clinical experience that the geometrical separa-
tion between esophagus and spine in determining irradiation field is very difficult. Moreover, we found
that the rotation technique (esophageal C in Fig. 1) is unsuitable as pulmonary dose is higher than the
above-mentioned methods.

In the case of carcinoma of the uterine cervix, we gave the same dose equally to the area between
A-points and B-points in calculation. TFor this purpose it is reasonable to give at least 709, dose of
teletherapy dose at B-point by the intracavity small sources in pendulum irradiation (uterine C in Fig.

1), and it is necessary to irradiate 609, do:e to the same area by small cources in six-field irradiation

method (uterine B in Fig. 1).
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Table 1 Diameters of Body Cross Section Used
in this Report (mean =+ one standard
deviation in cm)

Sagital Transverse
Eevel diameter diameter
Maxillary sinus 20.7% 0.5 16.9% 0.8

Middle esophagus | 16.44 1.4 30.3% 2.2

Uterine cervix 15.84 1.7 26.4%x 1.6

Table 2 Nominations for Calculated Maps in
Each Cross Section

A003 AOOM AOOL A75S A75M AT75L

A505 AS0M A50L

B00S BOOM BOOL B75S B75M B75L

B505 BSOM BS50L

C00S CO00OM CO00L €758 C75M C75L

C508 C50M C50L

‘A’ ‘B, “C’: Technique of irradiation listed in
Tables 3, 4, and 5.

‘00, 75, °50’:  Tumor-source distance for 100, 75
and 50cm.

‘M’ L’, 8’ Body cross section diameters for
mean, mean plus one standard deviation, and
mean minus one standard deviation.

Table 3 Radiation Technique for Maxillary Sinus

Coordinates of tumor (3.0, 3.5) and of body center
(0.0, 0.0)

‘A’: Rectangular crossing anterior and lateral
fields.

Field width at the center of tumor is 6.0
cm in each port.

‘B’: Anterior and two opposite lateral fields.
Field width at the center of tumor is 6.0
cm in each port.

‘C’: The same field as ‘A’ with 45° wedge
filters.
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Fig, 1. Schme of Irradiation for Maxillary Carcinoma, Esophageaal Carcinoma, and Carcinoma of
Uterine Cervix, Source-tumor distances are 50, 75 and 100 cm. Body sagital and transverse dia-
meters are represented for mean valuet-one standard deviation in cm. ‘M’, ‘E’, and ‘U’ mean
the level for maxillary sinus, middle esophagus, and uterine cervix.
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Fig. 2. Rectangulary Crossing Anterior and Lateral
Fields for Maxillary Sinus. Field width at the
center of tumor is 6.0cm in each port. The iso-
dose curves of AS0L and AOOS are drawn in the
same figure from outer to inner 30%, 60%, and
90% of tumor dose.

Fig. 3. Anterior and Two Opposite Lateral Fields
for Maxillary Sinus. Field width at the center
of tumor is 6.0cm in each port. The dose dis-
tribution curves of BS0L and B00S are drawn in
the same fig. as in Fig. 2.
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Fig. 4, Rectangulary Crossing Anterior and Lateral
Fields with 45° Wedge Filters for Maxillary
Sinus. The isodose curves of CS50L and COOL
are drawn in the same fig. as in Fig. 2.
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Fig. 5. Comparison of Isodose Curves in Each
Technique for Maxillary Sinus. The average of
50L and 00S isodose curves in each irradiation
technique of ‘A’, ‘B', and ‘C’ are drawn in the
same fig.
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Fig. 6. Comparison of Relative Dose in Several
Selected Areas in the Case of Maxillary Sinus.
The dose at the center of tumor is regarded as
1.0 and the average doses of 3.75x3.75cm at
the irradiated side orbita (1), contralateral maxi-
llar area (2), center of head (3), irradiated side
maxillar area (4), and irradiated side occipital
area (5) are calculated and compared with each
other. Black circles for 75 and white circles for
50 and 00 in each patient size.
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Table 4 Radiation Technique for Middle
Esophagus

Coordinates of tumor center and of body center
(0.0, 0.0)

‘A’: Anterior and posterior two opposite fields.
Field width at the center of tumor is 6.0cm
in each port.

‘B’, Anterior and two posterior oblique fields.
Angles among each field are 120° and field
width at the center of tumor is 6.0cm in
each port.

‘C’, Rotation field (simulated as 8 multiportal
fields). Field width at the center of tumor
is 6.0cm.
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Fig. 7 Comparison of Isodose Curves in Each
Technique for Middle Esophagus. The axerage
of 50L and 00§ isodose curves for middle eso-
phagus in each irradiation technique of ‘A’, ‘B’,
and ‘C’ are draw in the some fig. as in Fig. 5.
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Fig. 8 Comparison of Relative Dose in Several
Selected Areas in the Case of Middle Esophagus.
The dose at the center of tumor is regarded as
1.0 and the average of 3.75x3.75¢m at anterior
mediastinum (1), center of the lung (2), center
of the body (3), and spinal cord (4) are calcu-
lated and compared with each other as in Fig. 6.
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Table 5 Radiation Technique for Uterine Cervix

Coordinates of tumor center and of center of body
(0.0, 0.0) and ‘B’ points.(-5.0, 0.0) and (5.0, 0.0)
‘A’: Anterior and posterior two opposite fields.

Field width at the center of cross section
is 15cm,
‘B’: Two anterior, two posterior, and two lateral
fields. Field width at ‘B’ points is 6em.
‘C’: Two 180° pendel fields centered at ‘B’
points (simulated as Zx4 fields).
Field width at ‘B’ point is 6cm.
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Fig. 9. Comparison of Isodose Curves in Each
Technique for Uterine Cervix. The average of
50L and 00S isodose curves for uterine cervix in
each irradiation technique of ‘A’, ‘B’, and ‘C’
are drawn in the same fig. as in Fig. 5.
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Fig. 10. Comparison of Relative Dose in Several
Selected Areas in the Case of Uterine Cervix.
The dose at the center of tumor is regarded as
1.0 and the average of 3.75x 3.75 ¢cm at ‘B’ point
(1), center of the body (2), and bladder or rec-
tum (3) are calculated and compared with each
other as in Fig. 6.
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