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SUMMARY 

Background: Radioiodine (RAI) therapy is a safe and effective treatment for hyperthyroidism and 
individual doses are frequently administered. Initial thyroid volume (TV) is an important parameter for 
RAI therapy. Ultrasonography (US) is considered the most reliable method of determining TV. 

Objective: The aim of this study was to evaluate TV by means of US in a cohort of 75 hyperthyroid 
patients before and after RAI therapy. 

Patients & Methods: According to clinical examination, thyroid US and Tc-99m scintiscan, the 
diagnosis of hyperthyroidism was multinodular goiter (MNG) in 27 patients, diffuse goiter (DG) in 32 
and uninodular goiter (UNG) in 16 patients. The RAI dose to be administered was calculated 
according to TV and RAI uptake, up to a maximum of 600 MBq. TV was further evaluated at 1, 3, and 
6-12 months after RAI therapy. 

Results: Initial TV was 42.3 ± 4.0 ml for MNG, 29.7 ± 2.8 for DG, and 34.5 ± 3.7ml for UNG. After 
6-12 months, a non significant TV reduction was observed in the MNG group even though the fraction 
of initial TV was 53.3 ± 6.5%. Moreover, a significant TV reduction was noticed in the DG group (8.8 
± 2.3 ml; P <0.001). In this group, the fraction of initial TV was 28.6 ± 3.2% at 6-12 months 
evaluation. A less marked, though still significant (P = 0.04), TV reduction (19.6 ± 3.2 ml) was also 
observed in the UNG group, the fraction of initial TV being 57.8 ± 5.3% at 6-12 months after RAI. In 
the entire patient population, there was no significant correlation between TV reduction or TV at the 
last examination and initial TV, RAI dosage, baseline free T4 and TSH levels. No correlation was 
found between clinical condition at the last examination and TV reduction. 

Conclusion: These data justify TV estimation by means of US in the protocol individual RAI dose for 
the therapy of hyperthyroidism. The follow-up of patients documents a poorly predictable TV 
reduction in all clinical conditions, but this was more pronounced and predictable in patients with a 
diffuse toxic goiter. 

   
 
COMMENT
Radioiodine administration (RAI) is one of 
the well-established treatments for 
hyperthyroidism of various etiologies. In 
this article, the authors show an overall 
50% decrement in thyroid volume (TV) 6-
12 months after RAI treatment. This 
corresponds to the experience of most 

authors and, in the literature, the overall 
favourable result of RAI therapy is largely 
independent of the fashion the RAI dose is 
calculated. In the present study, the authors 
used thyroid ultrasonography (US) to 
estimate TV, and the RAI dose was 
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tailored individually, based on TV and RAI 
uptake. 
It should be noted that the maximal dose 
allowed in this institution was 600 MBq 
(i.e. 16.2 milli-Ci), a dose that may have 
been insufficient for the treatment of large 
toxic multinodular goiters (TMNG). Also, 
the use of US to estimated TV is certainly 
less valid in the case of TMNG, because 
multinodularity makes TV estimation more 
complicated and less precise. These two 
reasons are probably sufficient to explain 
the less good results of RAI treatment in 
the patients with TMNG. 
Why is TV estimation by US not used in 
all nuclear medicine centers? Firstly, 
probably for historical reasons: nuclear 
medicine centers have developed in Europe 
(mainly in the sixties) separately from the 
radiology departments where in addition, 
ultrasonography was not available at that 
time. Most nuclear medicine centers 
therefore use standards developed locally 
to estimate thyroid size (glandular 
phantoms, calculated tables to transform 
surfaces into volumes, etc.). Since this was 
usually working well in practice, there was 
no special reason to complicate the 
patient’s circuit by including ultrasono-
graphy. Secondly, there is no good 
guideline to indicate how the RAI dose 
should be calculated. Some centers use a 
simple but effective system, namely the 

administration of 5 milli-Ci for minor 
hyperthyroidism and/or small goiters, 10 
milli-Ci for moderately severe hyper-
thyroidism and larger glands, and finally 
15-20 milli-Ci for severe thyrotoxicosis 
and large goiters. Not highly sophisticated 
but quite effective after all! Other centers 
use more sophisticated methods, such as 
the prior calculation of an ‘effective’ half-
life of I-131 in the thyroid. 
When reviewing this topic 20 years ago for 
Belgium (Jonckheer M & Glinoer D, Acta 
Clin. Belg., 1988), we wrote that “in most 
nuclear medicine centers, the modalities of 
RAI administration are mostly based on 
theoretical considerations and should be 
reassessed”. In a more recent article 
dealing with RAI administration for 
hyperthyroidism in the Belgian Nuclear 
Medicine centers (Tondeur M et al., Clin. 
Endocrinol., 2006), we concluded that 
“more precise guidelines were needed …”. 
Thus in summary, nothing much has 
changed in this field over the last 20-30 
years. It now remains to be seen whether 
the systematic inclusion of more precise 
TV estimates based on ultrasonography 
will yield a more rational approach of RAI 
administration and, before all, whether the 
final results of treatment will thereby be 
improved. 
(Daniel Glinoer, M.D.; Ph.D.) 
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