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Abstract

In developing country, most of the cancer cases are diagnosed in the advanced stages. So, the palliative radiation
therapy is the only choice of therapy for these inoperable cases where the chemotherapy is not effective or
affordable. In conventional radiation therapy, daily dose of 200 cGy for total 4000 cGy in more than 20 fractions
(sometimes, up to 6000 cGy) is used. By using Linear-quadratic model theory of cell killing by radiation, it can
be calculated early and late effects by using alpha and beta ratio. This theory is still the best for radiation cell
killing until the new detail one is discovered. These data are obtained by experimental as well as clinical results.
The effective radiation dose can be calculated by using the data to different organs which if involved in the
radiation fields. This can change the daily dose to palliative cases in which the late effect is unnecessary. The
daily doses can be 300, 400, 500, and sometimes 1000 cGy per single fraction. These modalities are well
documented. It is recommend to change the short term high-dose palliative radiation therapy instead of using
conventional palliative radiation therapy in overloading radiotherapy centre, especially for developing country.
The reasons are mainly radiation protection aspect, not only for the patients and those who involved with the
radiation therapy but also to reduce the unnecessary radiation exposure to the environment.

1. Introduction

Ideally, a teletherapy machine can usually treat about 40 patients a day, each patient taking
about 15 minutes [1]. In the developing countries, very few teletherapy machines have to treat
a large number of patients. For example, Myanmar has three radiotherapy centres and the
largest is Yangon General Hospital (YGH). YGH has two functioning teletherapy machines,
both cobalt 60 machines. Each machine must treat 120±20 patients a day, each patient taking
less than 11 minutes. As principle, radiotherapy treatments are curative and palliative.
Curative radiation treatment is 200 cGy per day for 6000 to 6600 cGy, conventionally.
Sometimes, 7000 to 8000 cGy depends on the radiation field size and anatomical location [2].
Palliative radiation treatment is conventionally 200 cGy per day for 4000 cGy. The short term
treatment, for example, contains 300 cGy for 10 fractions, 400 cGy for 5 fractions, 500 cGy
for 4 fractions or sometime with preradiation medication 1000 cGy for single fraction
especially in the pelvic area [3].

By using Linear-quadratic model theory of cell killing by radiation, it can be calculated early
and late effects by using alpha and beta ratio [4]. This theory is still the best for radiation cell
killing until the new detail one is discovered. These data are obtained by experimental as well
as clinical results [5]. The effective radiation dose can be calculated by using the data to
different organs which if involved in the radiation fields. This can change the daily dose to
palliative cases in which the late effect is unnecessary.

2. Method

Linear-quadratic model theory of radiation cell killing composes surviving fraction radiation
dose are related linearly and quadratically [4].

586



IAEA-CN-85-46

S = e (-aD -bD2)

In this equation, S is the fraction of cells surviving a dose D, and a and b are constants.

aD = bD2, or D = a/b

There are two components of cell killing: one is proportional to dose (aD), while the other is
proportional to the square of the dose (bD2). The dose at which the linear and quadratic
components are equal is the ratio a/b.

The deriving formula is biological effective dose (BED).

BED = D (l+d/(ot/b)) dose in Gy.

D is total dose and number of fractions(n) multiples to daily dose (d).

D = nd

Alpha-beta ratio is roughly 10 for acute reaction tissue and tumour tissue, 3 for late
responding tissue. The detail data varies with different experiments, different organs and
clinical observations. By using this formula, BED is calculated for short term palliation for
pelvic diseases. The results are as follow.

3. Results

By using BED formula and alpha-beta ration the following doses obtained,

BED = 40 (1+2/10) = 48 Gy
BED = 30 (1+3/10) = 39 Gy
BED = 20 (1+4/10) = 28 Gy
BED = 20 (1+5/10) = 30 Gy
BED = 10 (1+10/10) = 20 Gy

If 40 Gy with 2 Gy per fraction the BED = 48 Gy is normalised, the total fractions for 3 Gy
per fraction with BED 48 Gy can be calculated as following;

D =BED/ (l+d/10) = 48/(1+3/10) = 36.9 Gy, approximately 12 fractions
For 4 Gy per fraction;
D =BED/ (l+d/10) = 48/(1+4/10) = 34.2 Gy, approximately 8 fractions
For 5 Gy per fraction;
D =BED/ (l+d/10) = 48/(1+5/10) = 32 Gy, approximately 6 fractions
For 10 Gy per fraction;,
D =BED/ (l+d/10) = 48/(1+10/10) = 24 Gy, approximately 2 fractions

4. Discussions

By using the linear-quadratic model and BED equation, the total fractions are higher than the
conventional fractions. To get the effective palliative to the patients by daily high dose
fractionation, it should give more fractions than the conventional fractions with same dose per
fraction. On the other hand, the field size, the field site and organs at risk, and interval
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between fractions are very important factors to be considered for short term palliative
radiation. To give short term high-dose palliative radiation therapy, radiation oncologist
should consider not only biological effective dose based on linear-quadratic model but also his
cleaver clinical judgement.

5. Conclusion

It is recommend to change the short term high-dose palliative radiation therapy instead of
using conventional palliative radiation therapy in overloading radiotherapy centre, especially
for developing country. The reasons are mainly radiation protection aspect, not only for the
patients and those who involved with the radiation therapy but also to reduce the unnecessary
radiation exposure to the environment.
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