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INTRODUCTION

RESULTS AND DISCUSSION

Radioiodine-131 therapy is applied in patients with differentiated thyroid
carcinoma (DTC), within the therapeutic scheme following thyroidectomy, for the
ablation of thyroid remnants and treatment of metastatic disease. Several
approaches for the selection of a therapeutic dose were applied. The aim of this
therapy is to achieve a lethal dose in the tumor tissue, without exceeding the dose
of tolerance in healthy tissues (doses greater than 2 Gy in bone marrow could lead
to myelotoxicity). In this work, the treatment protocol used incorporates the
assessment by biological dosimetry (BD) for estimating doses to whole body and
bone marrow, to tailor patient’s treatment.
Biological Dosimetry prospective studies conducted on samples from patients
with cumulative activities, before and after each therapeutic administration, allows
to evaluate DNA damage and repair capacity in peripheral blood lymphocytes.

OBJECTIVE: To estimate the absorbed dose to the whole body and bone
marrow, due to the therapeutic administration of 131I in patients with DTC, by
applying cytogenetic techniques, for treatment decisions.

MATERIALS AND METHODS
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1) cumulative activities: range 1.85 GBq (50 mCi) to 85.1 GBq (2300 mCi),
2) persistent/recurrent disease that would require the administration of new

therapeutic doses and
3) hematological complications.

Relationship between cumulative activities (or last treatment activity) with the 
mean dose due to the last treatment (or the cytogenetic status previous to 

the last administrated activity)

Therapeutic administration, Tg blood levels, mean dose for the last 
administrated treatment and clinical status

Biological Dosimetry: a prospective study on the decline of unstable chromosome
aberrations was conducted, considering the damage induced by each therapeutic
administrated activity and its respective recovery before a new required administration.
For the cytogenetic studies, a blood sample was obtained before each patient
treatment and another was obtained on day 8 after the administration of 131I.
Cytogenetic methods (dicentrics) were applied to quantify chromosome aberrations,
which were referred to a dose-response curve for dose assessment.

Distribution of cumulative activities among the evaluated patients 

Hypothesis: An increase in cytogenetic toxicity (DNA damage) is expected with
the increase in 131I cumulative activities.

Patient 

131 I 
Cumulative 

Activity 

[mCi]

Last 
Administrated 
Activity (AA)

[mCi])

Tg 
(stimulated 

TSH) 
[ng/ml]

1Mean 
Dose

[Gy]

2Cytogenetic 
status

[Gy]

Hematological 
Complications

Bone 
Metastases 

1 1050 300 1180 1.302 0.366 x no

2 1200 300 223 2.210 - no no

3 800 300 7.2 1.322 - no no

4 1050 300 47.3 0.839 0.687 no no

5 1350 300 118 1.544 0.721 no no

6 2000 300 55 0.567 0.000 no no

7 2300 250 113 0.191 0.408 no no

8 1300 300 1250 0.988 0.515 no no

9 700 300 515.8 1.613 1.559 no x

10 0 100 16.9 0.289 0.000 no no

11 0 200 14000 0.680 0.000 no no

12 700 250 8.3 1.033 0.727 x x

13 800 300 402 1.417 0.000 x no

14 300 300 64 0.807 0.000 no no

15 600 150 46 0.257 0.373 no no

16 500 200 8359 0.210 0.525 x x

17 0 200 751 0.642 0.000 no x

18 650 185 30.3 0.701 0.410 no no

19 150 300 40.4 0.945 0.299 no no

20 450 300 23.2 1.393 0.866 no no

21 630 300 255 1.040 0.533 no no

22 1300 200 55 0.667 0.853 no no

23 300 200 17.3 0.636 0.505 no no

24 200 300 512 1.462 0.637 no no

25 700 200 2.2 1.214 1.068 no x

26 556 200 103 0.842 0.485 no no

27 700 200 8940 0.939 0.763 no no

28 150 200 22.4 0.551 0.761 x no

29 1200 150 19 1.328 1.061 no no

30 0 150 0.7 0.451 0.000 no no

31 650 150 18 0.970 0.562 x no

32 0 50 8.8 0.545 0.000 no no

33 50 50 56 0.117 - no no

CONCLUSIONS
Cytogenetic damage and recovery showed dependency with the

131I activity administrated in each treatment, the cumulative
activity, the elapsed time between previous and last treatment and
with the individual DNA repair capacity.

 From a clinical point of view, the BD conducted on samples from
patients with previous treatments, before a new therapeutic
administration, could allow the cytogenetic status assessment
(radiation damage and repair capacity) to become a warning
signal for reducing potential hematological complications.

 In cases with cumulative doses higher than 1000 mCi, it could be
useful to indicate the need to consider therapeutic schemes
alternative to the administration of 131I, such as surgery,
chemotherapy or radiotherapy, reducing morbidity.

Additionally, data from in vivo models could be used to estimate
the risk due to accidental intake of 131I and would contribute to the
design of therapeutic strategies.

HOSPITAL GENERAL DE 
AGUDOS “DR. C. DURAND”

It is observed an increase in mean dose (due to the last treatment) with last 131I
administrated treatment activity. It can be inferred that cumulative activities are
modified by the elapsed time between 131I treatments and consequently, by the
patient DNA repair capacity.

Thyroglobulin values showed correlation with recurrent or persistent
disease.

The cytogenetic method applied resulted sensitive and specific for the
identification of radiation treatment, as it is shown in patient 30 that did
not present cytogenetic damage (zero dose) previously to 131I internal
radiotherapy and exhibited cytogenetic damage (whole body dose of
0.451 Gy) after the therapeutic administrated activity.

The risk of recurrent/persistent disease and the need for the
administration of reiterative doses, generate the requirement of bone
marrow status knowledge. The results of this work show that BD
assessment contributed to optimize the 131I therapeutic administration in
5 out of the 33 patients evaluated with cumulative dose higher than 1000
mCi, and to decide the application of a complementary surgery in one
case.

For the remainder, the routine treatment protocol was applied as the
doses estimated by BD confirmed that this further 131I administration
would result in a low risk of reaching the myelotoxicity threshold (2Gy).

Cumulative activities between 300
mCi and 1300 mCi induced whole
body doses in the range of 0.4 Gy –
1.0 Gy, at different elapsed times
between previous and last treatment

1absorbed dose to the whole body and bone marrow, due to the last therapeutic administration;
2cumulative absorbed dose assessed before the last therapeutic administration
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A prospective clinical follow-up was conducted, and was correlated with cytogenetic, 
hematological and endocrinology (serum thyroglobulin) data.

Patients: 33 DTC patients from C. Durand Hospital treated with total thyroidectomy,
followed by 131I and levothyroxine therapy, were assessed. The criteria for the inclusion
of patients involve:


