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Since May 1985, a Selectron low dose-rate, six channel machine with 40 mCi source
has been used at Chulalongkorn Hospital, Bangkok. For a period of 1 year, 115 patients having
carcinoma of the cervix have been treated in two sessions with the Selectron after their external
irradiation. The standard Selectron applicators are loaded to reproduce the Manchester Radium
Dosage System. The position of applicators in 115 cases were studied from radiographs.
Then the wax phantom was designed according to mean value of patients’data and was used
to measure the dose-rate at various reference points defined by ICRU no. 38. The TLD-100
in the form of solid ribbons were used as dosimeters.

The mean dose-rate at point A obtained from Cs-pellets is 196.05 cGy/hr. It varies
1-2 % according to the size and the distance of ovoid seperation.

The mean dose-rate at point B is about 34 % of dose-rate at point A or 69 cGy/hr.

The maximum dose-rate at rectum (2.7 cm. below tandem) is about 65 % of the point
A dose-rate or 128 cGy/hr.

The maximum dose-rate at bladder (2.7 cm. above tandem) is about 78 % of the point
A dose-rate or 153 cGy/hr. :

The TDF value at point A for the total dose of 7500 cGy, calculated at the condition
of 20 % dose reduction for the change of RBE due to the higher dose-rate of Caesium with
2 weeks rest period, is calculated according to Ellis’ Formular. The therapeutic ratio is also
calculated from the time - dose - fractionation factors.

Reprint requests: Pataramontree J, Department of Radiology, Faculty of Medicine, Chulalong-
korn University, Bangkok 10500, Thailand. .
Received for publication. January 13, 1988.
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Table 1 Types of vaginal ovoids and uterine tandems.
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ype (cm) (%)
small ovoids mean 3.0 £ 0.51 51
(min 2.3 ; max 3.7)
medium ovoids mean 3.6 + 0.46 32
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Uterine tandem ( 5 cm. length) 17
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Figure 1 The four - piece wax phantom contains both uterine tandem and vaginal ovoids. The position
of thermoluminescent dosimeters are shown.
a. The two - piece wax phantom
b. The three - piece wax phantom
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Figure 2 Diagrammatic drawing of mid-sagittal plane of the pelvis showiﬂg the bladder and rectal reference

points according to ICRU no 38.
a = the distance from the bladder reference point to the uterine tandem

b = the distance from the rectal reference point to the uterine tandem

Figure 1.C The wax phantom of full radiation scattering is designed to contain Selectron applicators
simulating the patient during treatment.
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bladder plane
18 % Dose reduction

20

rectal plane
25 % Dose reduction

Figure 3 Localisation of Ceasium pellets in the uterine tandem and shielding ovoid. The result of dose

reduction is also shown.
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Table 2 Dose-rate at various points of interesting.
(small ovoid; seperation 3(.6 cm.)
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c¢Gy/hr cGy/hr - - meas/cal
A . 196.95 200.94 0.98
B : " 68.39 64.66 1.05
Rectum ‘ )
-~ max 127.89 129.04 0.99
mean 84.49 ~ 80.00 1.05
Bladder
max 153.46 154.73 0.99
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Table 3 Dose-rate variation at point A due to vaginal

ovoid seperations.

Ovoid Small ovoid Medium ovoid
‘seperation cGy/hr]dose | c¢Gy/hr| dose
(CM) ratio ratio
2.3 78.63 }1.006 - -

3.0 78.17 [1.000| 68.56 1.029

3.6 77.40 |0.984| 66.60 1.000

4,2 73.74 (0.943| 64.86 0.973

5.0 71.86 [0.919| 62.74 0.942
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Table 4 Treatment time correction factor for various types of vaginal ovoids.

type dose-rate treatment Manchester
¢Gy/hr time correct adjusted
factor time factor
small 77.40 0.860 0.875
medium 66.60 1.000 1.000
large 58.46 1.139 1.125
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Table 5 TDF* and Therapeutic ratio at point A for combined XRT&Cs.

XRT TDF | Cs/sett | Cs-TDF [ tot.TDF | tot.DF PT PT Ther.
(cGy) (cGy) | per sett tumor | mor tiss | ratio
2,000 33 2,208 - 67 160 166 = 0.601 . 1.10 - 0.54
3,000 49 1,800 55 155 174:. | -0.62 1.07 0.57
4,000 66 1,400 43 144 184 0.64 0.99 0.64
N.B. :- PT = Proportional tolerance of tumor
tumor
PT . = Proportional tolerance of normal tissue
nor tiss

Ther. ratio = Proportional tolerance of tumor / Proportional tolerance of normal tissue.
* The TDF factor is calculated for two-week rest period after external radiation exposure and each Caesium setting.

Table 6 Tumor effect (DF) and Therapeutic ratio

XRI_ (cGy) Tot, P’I‘nt DF PTtum Th.R.
Cs ( ¢Gy/hr) | TDF XRT +Cs+Cs
4,000 + 50 148 1.02 114+50+50 | 0.74 0.73
4,000 + 100 145 1,00 114+41 +41 0.68 0.68
4,000 + 200 144 0,99 114+35+35 | 0.64 [0.64
N.B. :- PT X = Proportional tolerance of normal tissue
n
PT = Proportional tolerance of tumor
tum
Th.R. = Proportional tolerance of tumor / Proportional tolerance of normal tissue
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