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Introduction

Radioiodtherapy of diffuse toxic goiter and differ-
entiated thyroid cancer is the conventional method for
treatment due to the selective accumulation of radioac-
tive iodine to the thyroid tissue and cells of the differen-
tiated thyroid cancer regardless of their localization.

The therapeutic effect ofl311 is based on the break-
down of the thyroid tissue by p-particles. So, due to
radioiodtherapy of the diffuse toxic goiter the number of
functional follicles of the thyroid is reduced, it leads to
the normalization of its functioning and to the reduction
of the thyroid size. Post-surgery iodine ablation for the
differentiated thyroid cancer leads to the considerable
reduction of the risk of relapse and to the enhancement of.
the efficacy of radioiodtherapy of metastases.

jHoweyer, analysis of Russian and foreign data shows
that there are considerable distinctions between recom-
mended optimal therapeutic absorbed doses (from 40 to 120
Gy) for the diffuse toxic goiter. As for the differentiated thy-
roid cancer, of empirical radioactivity on the outcome of
radioiodtherapy has been carefully studied for a long time;
however, absorbed dose to the remaining tissue has not been
taken into consideration. Few authors who tried to investi-
gate the dose-response relationship proposed to form the
absorbed dose in the range between 300-700 Gy on aver-
age; the doses used varied from 200 to 1300 Gy.

There is no consensus among those who recognized
the method of administration of standard activity. For
radioiodablation there are two tendencies: to deliver low
activity (30-40 mCi) and to deliver high activity (100-
150mCi) of !31I. Administered therapeutic activity for
diffuse toxic goiter is varied from 2-3 to 4 - mCi ofl311.
Calculations showed that if standard activity had been
administered the true dose to the thyroid of patients var-
ied considerably (from 40 to 1221 Gy if administered
standard activity was 15 mCi). The fluctuations of the
absorbed thyroid dose in patients with diffuse toxic goiter
led to relapses and the development of hypothyreosis.

Materials and methods

The results of treatment of 142 case histories of 125
patients who had been treated with radioactive iodine at
the Medical Radiological Research Center of RAMS from
1983 to 1999 are given in the presentation. Among the
patients, 3 5 cases of diffuse toxic goiter with signs of thy-
rotoxicosis of a mild degree, 25 cases of Diffuse toxic
goiter with severe thyrotoxicosis, 6 cases of differenti-
ated thyroid cancer with metastases to lymphnodes of
the neck, 30 cases of thyroid cancer with metastases to
lymphnodes of the rieck and lung and 1 case of thyroid
cancer with metastases to bones were diagnosed. .

Curves for accumulation and elimination of the
radioiodine from the thyroid were built up for every pa-
tient. The curves show the true speed of accumulation of
the iodine in the thyroid tissue and its elimination from the
thyroid gland or its remnants (a radiometer was positioned
close to the target organ), as well as from the whole body

(the distance between a body and a radiometer was 1 m).
In order to build up a data curve on accumulation of

radioiodine in the thyroid, measurements were made at 2
and 24 hours after the administration of diagnostic activity
for diffuse toxic goiter and calculations made for the thyroid
cancer were used. Data extracted from dosimetric records
of annual measurements of remaining activity of radioiodine
in the thyroid following the administration of the gamma
rays was measured with a distant scintillation counter (DSU-
61). The device consisted of the crystal of Na(Tl) and
photornuMplier FEU-13. The sensor was shielded. Radi-
ometry of patients with dosimeter DRG-05Mwasmadedaify.
The device was designed for the measurement of exposed
dose of X- and y-irradiation, as well as for quantitative esti-
mation of the existence of p-particles.

The size of the thyroid or its remnants was meas-
ured with the use of sonograms. The volume of the
thyroid is calculated with the formula of an ellipsoid.

Absorbed dose to the thyroid following the adminis-
tration of a therapeutic amount of radioiodine was calcu-
lated with the use of curves of accumulation --elimination
of iodine, size of the thyroid or its remnants in the bed of
the thyroid calculated on the basis of ultrasound exami-
nation, and data on administered activity.

Results

If the administered therapeutic amount was l-10mCi
the absorbed dose in the thyroid of patients with diffuse
toxic goiter was within the range of 4-185 Gy. Patients
with thyroid cancer received standard amount of l3lI (70
mCi) for radioiodablation, the absorbed doses in the rem-.
nants of the thyroid varied from 70 to 7000 Gy.

The relationship between the biological period of
half-elimination of radioiodine from the thyroid and grav-
ity of the disease of interest (diffuse toxic goiter and thy-
roid cancer) was detected. There were considerable dis-
tinctions between biological periods of half-elimination
of radioiodine in patients with diffuse toxic goiter with
regard to the amount of administered radioiodine (for the
purposes of diagnosis or for the therapy). So, if calcula- .
tion of absorbed dose in the thyroid of patients with dif-
fuse toxic goiter is based on the biological period of half-
elimination of radioiodine administered for diagnosis,
the modeled absorbed dose in the thyroid will be reliably
higher than the real dose. In order to estimate the absorbed
dose more accurately a relevant coefficient must be used.

Conclusions

Accounting for our experience and data from other inves-
tigators, we think that it is necessary to cany out individual
dostaetry planningfcriadfoiodinerapy ofpatients. Inthemefhod
based onadministration of standard activity of 13IIboth mass of
the thyroid or its remnants, its functional activity and kinetics of
the radioiodine are not taken into consideration, this consider-
ably effects the abscabed close in the target site.

Recommendations for individual dosimetry plan-
ning for radioiodtherapy are given in the presentation.


