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Risks from radioiodine treatment of thyrotoxicosis

British conservatism applies just as much to medicine as to
anything else, and our use of radioiodine in thyroid disease has
scarcely altered over the past 30 years. The time has surely
come, however, to re-evaluate its risks in comparison with the
alternatives. Radioiodine is suspect on three grounds: the
possibilities of carcinogenesis and leukaemogenesis, genetic
damage, and fetal damage.
These risks may be assessed in two ways. The first is by

follow up of patients treated with radioiodine. Two very large
studies have been published: 59 000 patients were assessed by
Pochin' and 36 000 by Saenger et al from the cooperative
North American study.2 Neither series found any excess of
thyroid cancer, leukaemia, or cancer in general-indeed, there
were fewer than expected cases of thyroid cancer, but the
follow up period is probably still too short to support this.
The second approach is to attempt to calculate the risks as in

the reports by the United Nations Scientific Committee on the
Effects ofAtomic Radiation.3 4 All risks are then related to dose
with conservative estimates of dosage from typical treatments
with iodine-131-say, 7 mCi or 0-25 GBq. The dose to gonad
and bone marrow and the whole body dose may then be taken
as about 5 and 10 rads (or cGy) respectively.5 6 The risks can
then be calculated. For carcinogenesis the risks of all fatal
cancer may be taken as about 10-4/rad and will therefore be
about 10-3. This will be a lifetime risk with a latent period of
perhaps 25 years. The risk of leukaemia will be about 2 x 10-5/
rad and therefore only 2 x 10-4. The chances of fatal thyroid
cancer would be about 10-5/rad or about one in 10 for a radia-
tion dose of 10 000 rads. If this were correct excess cases must

have been reported by now. In fact, publications world wide
to 1981 contain only 26 cases,7 while there are now likely to be
considerably more than one million patient years' experience.
The explanation of the low risk is the very considerable reduc-
tion in the number of thyroid cells at risk: the same pattern is
evident in the dose response relation seen in many animals,
such as myeloid leukaemia8 and lung tumours9 in RF mice,
where there is an initial rise in the incidence of the neoplasm as
the dose of radiation is increased, then a peak or plateau, and,
finally, a decline of incidence with higher doses.
The genetic risks are much more difficult to understand and

express (at any rate, for a non-geneticist readership). The
simplest way seems to be consideration of the dose which will
double the "spontaneous" mutation risk, and a conservative
estimate of this is about 100 rads. A typical radioiodine treat-
ment dose will therefore increase the risk by about 500. The
cause of many genetic diseases is multifactorial and any
increase would be seen only after radiation of a whole popula-
tion over several generations. In an individual there might be
only about 20 dominant effects per million per rad ofirradiation
in men and a much lower risk in women. These figures should
be compared with the spontaneous mutation rates for diseases
such as achondroplasia and retinoblastoma, both about one in
10.5 Furthermore, genetic risks will obviously be irrelevant
unless the patient fathers or conceives a child.
The fetal risks are potentially much more serious, a signifi-

cant chance ofdevelopmental abnormality coming from doses as
low as 5 rads, especially in the first three months of pregnancy.
The fetal thyroid does not concentrate iodine before about 12
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weeks. Pregnancy must obviously be avoided by women who
have just been treated with radioiodine; and iodine is secreted
in milk at about 30 times the plasma concentration.
The two alternatives to radioiodine are surgery and anti-

thyroid drugs. The risks of surgery depend on the skill and
experience ofthe surgeon and, to a less extent, the anaesthetist,
as well as the physician who prepares the patient for operation.
In the best hands mortality is between 0.1% and 0.50, and
there is a 0.500 risk of damage to the laryngeal nerve. These
are immediate risks from the first thyroidectomy to be
contrasted with lifetime radiation risks and are likely to be
higher if thyroidectomy becomes less common. Antithyroid
drugs will usually not be a definitive treatment but will also
carry risks, of agranulocytosis especially (possibly also about
0.1%), and will commonly not lead to a long term remission.
On the other hand, radioiodine is said to cause more long

term hypothyroidism, with a continued incidence of 2-3o/ a
year. There is nearly the same incidence after surgery, how-
ever, and indeed the initial chances of remission and of hypo-
thyroidism are related to the dose of 131I or the proportion of
thyroid removed by the surgeon. The main disadvantage of
hypothyroidism is delay in diagnosis, its treatment by thy-
roxine being surely one of the most trouble free treatments in
medicine.
What can we conclude? Individual decisions will still have

to be made by the physician concerned, who will also have to
consider exophthalmos and cardiac and other risks, but since
their lethal or serious risks are not dissimilar both surgery and
radioiodine may now be seen as reasonable first treatments
(after suitable preparation) for thyrotoxicosis at all ages. A
recurrence after surgery will usually be more safely treated by
radioiodine. The small mortality from good surgery is probably
comparable with the long term risk of radiation carcinogenesis,
yet to be shown from radioiodine. Finally, when radioiodine is
used it remains very important to make quite sure that the
patient is not pregnant (and women should be advised to avoid
pregnancy for about 12 months-on general medical grounds)
and is not lactating.
How far do these comments apply to children, in view of

their long expectation of life and of the known low but definite
incidence of non-lethal thyroid carcinomas after low dose x ray
treatment? Thyrotoxicosis is uncommon in children, but its
successful treatment is difficult and hazardous by surgery or by
antithyroid drugs, and high dosage radioiodine treatment is
not comparable with low dose x ray treatment. Even more care-
ful consideration of the alternatives will have to be made than
for adults, but radioiodine should have a place; results from it
(in small numbers) have been good.10
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The treatment of myopia
Although myopia very occasionally derives from an acquired
disturbance ofthe eye's anatomy or refraction (as from diabetes
or displacement of the lens), mainly all shortsighted people
have simply inherited too long an eyeball-and many resent
their dependence for clear distance vision on clumsy or un-
sightly spectacles or exasperating contact lenses. So it is hardly
surprising that "remedies" for short sight date back to pre-
history, with a new "cure" (or an old one in new clothes)
reaching the headlines every few years.
By the end of the last century most of the zanier herbs and

nostra of our forebears had yielded to treatments which could
make a pretence of a scientific justification (calcium "to harden
up a distensible sclera"; vitamins B, D, and E; proteins;
thyroid extracts; placental implants; and so on). About the
same time the emphasis was shifting to a more functional
approach, and (since myopia normally increases during the
growing years) shortsighted schoolchildren were encouraged
to avoid reading (lest this should "strain" their focusing
muscles) or were obliged to give it up by neutralising the
accommodation with either atropine drops or convex spectacles.
Indeed, the use of convex lenses is still recommended in the
Far East,' where some 60% of the population is myopic com-
pared with 15%/ in Britain. These harsh restrictions along with
"myope schools" (where teaching was primarily oral or on dis-
tant blackboards) had largely been abandoned in the West
before the last world war, but occasional spirited advocates are
still heard on the home front, such as Professor Montagu
Ruben,2 who reckons that "bigger print and good lighting can
help stop myopia."
Meanwhile other voices were being heard, declaring that

myopia could actually be curbed, either by the constant wear-
ing of corrective concave spectacles or else by contact lenses,
whose pressure would prevent the eye elongating (they do
transiently reduce the myopia by flattening the cornea, as the
ancient Chinese discovered when they took to sleeping with
sandbags weighing on their closed eyelids). In the 1920s this
functional approach took a more positive form, when "Dr"
Bates3 declared that myopia could be arrested by exercising
rather than by resting the extraocular muscles and accommoda-
tion, a technique that had a substantial boost from the testi-
mony of Aldous Huxley.4 (Alas, he had spoken too soon, as
his sight steadily worsened after his book was published.)

Since myopia is essentially the result of an anatomical defect
surgery might seem to be the most straightforward solution.
This approach began in Vienna in the 1890s with Fukala5
advocating removal of the lens from highly myopic eyes (con-
siderable hypermetropia was known to follow cataract ex-
traction), followed by Muller6 advising a shortening of the
overlong eyeball by rcsct.ion of cquatorial strips of sclera (as
had already been done for retinal detachment); but with both
procedures retinal detachment was usually the sorry outcome.
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