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Improved Planning of Radioiodine Therapy for
Thyroid Cancer

TO THE EDITOR: In regard to the prolonged measurements
and frequent data sampling performed after both diagnostic and
therapeutic administration of radioiodine in thyroid cancer pa-
tients, the recent work of Hermanska et al. (1) has the potential of
shedding more light on radiobiological effects of131I radiation. In
their paper (1), the authors proposed an alternative to a monoex-
ponential model of radioiodine kinetics to assess more accurately
time–activity curves over thyroid remnants. The ratio of residence
times (�d/�t) of diagnostic (70–75 MBq) versus therapeutic (4.2�
1.4 GBq) activity of131I found to be�1.5 (1).

Every time–activity curve is generally characterized by 3 pa-
rameters: the effective half-life of an uptake phase (TU), the
maximum uptake (UMAX), and the effective half-life of a clearance
phase (TC). The latter parameters can be derived by fitting the
time–activity curve, in order to calculate the residence time by
curve integration. Apart from the obvious need of having appro-
priate measurements and kinetic modeling, the ultimate aim is to
put forward practical guidelines for improved planning of radio-
iodine therapy, once diagnostic dosimetric parameters are deter-
mined. In context, it would be interesting to have more data from
Hermanska et al. on (i) the correlation between diagnostic and
therapeutic values of TU, UMAX, TC, and�, and between (�d/�t) and
�d, �t (models, parameters, coefficients of correlation, probabilities)
and (ii) the ratio of diagnostic over therapeutic values of TU, UMAX,
and TC (means, SDs, pairedt tests). Our experience is that a shorter
observed than predicted therapeutic residence time is, to a similar
extent, the result of both decreased initial uptake and shorter
effective clearance of therapeutic versus diagnostic activity, and
that the impact of diagnostic dosimetric parameters is at least as
important as of those therapeutic.

Early radiation damage of thyroid cells by therapeutic radioio-
dine is a plausible cause for different kinetics of diagnostic and
therapeutic I, but this hypothesis and its prevalence remains to be
quantitatively proved. Until then, the latest advances on the “di-
agnostic” side of the issue plead for�74 MBq (likely �37 MBq)
of diagnostic I activity (1–5) and �10 Gy (likely �5 Gy) of
diagnostic I absorbed dose in the target tissue (2,4,5) to avoid
thyroid stunning before expected radioiodine therapy. Otherwise,
appropriate models should be applied to take into account the
extent of thyroid stunning.
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REPLY: We appreciate the interest and comments expressed in
the Letter to Editor concerning our paper (1). The author of the
Letter recalls intuitively appealing characteristics of biphasic curves
and suggests these characteristics to be completed. Good predic-
tive properties of the biphasic model described in our paper indi-
cate that a relation between administered activity and the curve
parameters (maximum curve value and effective half-life) is non-
linear.

Consequently, these curve parameters (unlike residence time)
are not invariant with respect to the administered activity, even
when no radiobiological effects would exist. The primary aim of
our study was not an examination of radiobiological effects but an
attempt to suppress the influence of some other factors not related
to biological effects of ionizing radiation. We believe that better
data obtained using the improved data acquisition scheme pro-
posed in our article will provide appropriate material for exami-
nation of thyroid stunning and other radiobiological effects.
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