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ing iodine intake, there are conflicting views as to 
whether iodine deficiency results in an increased 
incidence of the more aggressive histological sub-
types.2,12,13 However, it should be noted that despite 
increased prevalence, the mortality rate for thyroid 
cancer has remained relatively constant, suggesting 
that the increases observed may reflect the use of 
improved diagnostic procedures revealing hitherto 
undetected PTC of <1.0cm.2,14 Studies from Tasmania, 
while confirming the dominant finding of a higher 
prevalence of small (<1.0cm) thyroid cancers in an 
iodine deficient population, also demonstrated an 
increase in prevalence of tumours >1.0cm.15

Iodine Excess

As previously stated both excess iodine intake or 
a shift from lower to higher intakes has been associ-
ated with increased prevalence of PTC.5,10,11 However 
the picture regarding excess iodine and possible PTC 
induction is far from clear. In addition to its effect on 
thyroid function through the induction of hypothy-
roidism (the Wolff-Chaikhoff effect), a protective 
effect against the proliferation of thyroid and other 
cells has been attributed to excess iodine.21-23 Iodine 
may exert its effect by inhibiting cAMP formation in 
response to stimuli perhaps through autoregulation 
by iodolipids such as iodolactones.24,25

Excess iodine cytotoxicity appears to reside in 

molecular iodine (I2) rather than iodide (I-)26 since 
PTU, an inhibitor of TPO and therefore of iodide 
organification, completely blocked iodide cytotoxic-
ity. This mechanism appeared to involve apoptosis 
and may reside in the antioxidative effect of I2

27,28 as 
Vitamin E deficiency, resulting in reduced antioxida-
tive protection, significantly increases cell death.23

Radioactive Iodine

Whatever the merits of the cytotoxic properties of 
stable iodine, there is no question that radioactive 131I 
has the ability to ablate thyroid tissue. However, there 
is considerable debate on the therapeutic benefits of 
such therapy in ablating gland remnant at least in 
so called “low risk” PTC.29 Nevertheless, to achieve 
the desired ablative effect in thyroid carcinoma, it is 
necessary that the tumour or metastatic tissue have the 
ability both to accumulate radioiodide and to retain 
it within cells for a sufficient period. These various 
objectives are achieved providing that a number of 
preconditions as stated below can be satisfied.30-33

1.	 The circulating concentration of stable iodine 
must be low enough to permit entry of 131I into 
cells so that competition for entry will not prevent 
accumulation of radioactivity in thyroid cells. In 
some cases this may require a low iodine diet for 
two weeks before administration of 131I.

2.	 The transmembrane I- transporter NIS must be 

Table 1. Iodine intake and the presentation of thyroid cancer.

Thyroid Cancer and Iodine Status

Lower Iodine Intake (Aberdeen, Scotland)

Relatively greater prevalence of Follicular variant

Higher Iodine Intake(Iceland)

Relatively greater prevalence of Papillary variant

Williams et al 19779

Change in presentation of thyroid cancer

Following iodine prophylaxis (Argentina; Tasmania)

Harach et al 198514

Burgess et al 20022

Increased prevalence of Thyroid Carcinoma and Papillary variant in Scotland Reynolds et al 200516 

Ratio of Follicular and Anaplastic to Papillary Thyroid Carcinoma greater in iodine deficient regions of 
Sicily

Belfiore et al 198717 

Increase in Thyroid Carcinoma in France (Mainly Papillary) Leenhardt et al 200418 

Increased rate of thyroid cancer following the Chernobyl accident occurred in areas of low dietary iodine 
intake

Robbins et al 20017




