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Quantitative Evaluation of Radiodine Ablation of the Thyroid in Patients with

Differentiated Thyroid Carcinoma
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Aim: We have developed a novel method of quantitative analysis of post radioiodine ablation
scans for differentiated carcinoma of the thyroid to enable an objective comparison of patients
receiving recombinant TSH with those who have had withdrawal of thyroid hormone
supplements. Reliance on visual estimation of the completeness of thyroid ablation can have
errors related to observer variation and variation in the settings of the display. Traditionally a
neck uptake of <0.5 -1.0% administered activity is taken as the yardstick for complete
ablation but this has little scientific basis.

Methods: A rectangular region of interest is placed over the thyroid bed in the post ablation
diagnostic radioiodine scan. This region of interest is divided into 10 rows of square boxes
that together fit the region, plus a second set of 10 rows displaced by half a box to minimise
overlap problems. The distribution of counts in each row is fitted with a polynominal curve
optimised to achieve a minimum X2 (chi squared). Low values of minimum X2 correlate well
with an absence of uptake in residual thyroid tissue. In areas with increased activity,
comparison with the fitted curve is used to give a value in units of statistical error or standard
deviation (S.D.).

Results: The method has been tested in a series of 36 consecutive patients following
radioiodine ablation.
The patients were divided visually into three groups: complete ablation (17), normal excretion
into the oesophagus (7) and focal residual uptake in tumour or normal thyroid (12). In the
complete ablation group the maximum variation from the fitted curve ranged from 2.0 to 4.1
S.Ds (with a mean of 2.7 ± 0.14 S.E.). In patients with a visible linear uptake in the
oesophageal region the variation ranged from 3.0 - 4.5 S.Ds.. In those patients with focal
uptake the variation ranged from 4.8 S.Ds to 83 S.Ds

Conclusions: This technique has proved to be a valuable method of quantitating thyroid
ablation especially when there are equivocal areas of low focal uptake. The technique can be
applied to equally to any situation where it is necessary to confirm that variation in uptake is
within normal limits where the background activity changes, e.g. with the changing shape of
an organ, or where it is difficult to define a 'normal' symmetrical region of interest.
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