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Summary Therapy of thyroid cancers is based on the removal of the primary disease by
surgery, replacement of the hormonal deficiencies and subsequent therapy of the
recurrent and metastatic disease. The metabolic characteristics of many thyroid
tumours mean that radionuclide techniques have been used in the identification
of sites of tumour and their subsequent therapy.

Differentiated thyroid cancers, papillary, follicular and mixed papillary follic-
ular, are treated by surgery – usually a total or subtotal thyroidectomy. Postoper-
atively, patients have thyroxine as a replacement therapy and to suppress
thyroid-stimulating hormone production. Radioiodine therapy is often given to
ablate the thyroid remnant. This allows (a) adequate follow-up of patients using
thyroglobulin measurements and assessment scans as necessary, and (b) further
therapy with radioiodine for metastatic disease.

Patients with a short effective half-life of radioiodide may require higher ac-
tivities or pharmacological methods of prolonging the retention half-times of
iodine. The use of chemotherapy in this group of tumours is limited and at best
provides palliation. The overall prognosis is good for differentiated thyroid can-
cer; papillary carcinomas have an 80 to 90% 10-year survival, whereas follicular
tumours are associated with a 65 to 75% 10-year survival.

DISEASE MANAGEMENT Drugs 1998 Jun; 55 (6): 801-812
0012-6667/98/0006-0801/$12.00/0

© Adis International Limited. All rights reserved.



Medullary carcinomas may be sporadic or familial, and some of the latter form
part of a multiple endocrine neoplasia syndrome (MEN). Primary treatment is
surgery, and total thyroidectomy is usually recommended since tumours are often
multifocal. The use of radiolabelled metaiodobenzylguanidine (MIBG) and 111In
octreotide as potential therapeutic agents has been explored and may be poten-
tially useful in palliative care. Chemotherapy is of limited benefit. The 10-year
survival for medullary carcinomas is 60 to 70%.

Anaplastic tumours of the thyroid are usually aggressive, with a high mortality.
Treatment is palliative by surgical debulking; some patients may benefit from
local radiotherapy or occasionally chemotherapy.

The use of therapeutic doses of radionuclides is well tolerated, although it may
be associated with a variety of mostly transient adverse effects, including gastritis,
thyroiditis and sialadenitis. Therapy with high activities of radioiodine require
radiation protection precautions. Despite retreatment with radioiodine there ap-
pear to be no long term effects on the fertility of patients, and healthy children
are born to women receiving this treatment.

131I remains perhaps the most specific cancer therapy available today and has
few adverse effects. It is difficult to see any marked improvement being developed
for differentiated thyroid cancer, with the possible exception of targeted gene
therapy.

The incidence of thyroid cancer is 30 to 40 per
million population. Thyroid nodules occur in 5 to
10% of the population, but the chance of having a
thyroid cancer in a solitary thyroid nodule is still
low in the adult. In children, however, approxi-
mately 40% of nodules are cancerous.[1]

Most thyroid cancers arise from the follicular
epithelium. 55 to 65% are papillary (including
mixed papillary and follicular), 15 to 25% are fol-
licular and 5 to 15% are anaplastic. Hürthle cell and
clear cell tumours are derivatives of follicular car-
cinoma and carry a worse prognosis. The para-
follicular cell cancers are called medullary cell
cancer and constitute less than 10% of malignant
tumours of the thyroid.[2-4] 80% of medullary tu-
mours are sporadic in origin and 20% familial, and
these may be part of the syndrome of multiple en-
docrine neoplasia (MEN) type 2a and (less com-
monly) type 2b. Rarer tumours of the thyroid arise
from the lymphoid or connective tissues, and even
less commonly are a result of metastases from other
tumours.

There is a wide variation in the malignant po-
tential of these tumours. As a group, papillary car-
cinomas are the least aggressive, whereas the fol-
licular carcinomas range from the slightly invasive

with low metastatic potential to aggressive tu-
mours with poor outcome, and anaplastic tumours
are highly malignant.

Features other than the gross histology of the
carcinomas have been used to try to predict out-
come. These include patient age, size of the prima-
ry tumour, extension of tumour to juxtathyroidal
structures or distant metastases. More recently,
other histological and immunocytochemical fea-
tures [adenylate cyclase activity, ploidy of the
cells, thyroid-stimulating hormone (TSH) recep-
tors, epidermal growth factors, guanyl nucleotide
regulating protein (G protein) mutations, ras and
other oncogenes] have been used to define out-
come.[5]

Primary treatment is by surgery, but there is no
common agreement on the ‘correct’ surgical proce-
dure, which varies from a hemithyroidectomy to
total thyroidectomy.[6] Macroscopically involved
lymph nodes are resected, but formal block dissec-
tion is not recommended. There remains consider-
able controversy over the best method of follow up
for differentiated thyroid cancers and the optimum
therapy. These difficulties arise because of the rari-
ty of the tumour, its variable but often good prog-
nosis, and the absence of prospective clinical trials.
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Tumour recurrence rather than death is often taken
as the end-point in evaluating treatment. A recent
review of the cases of carcinoma of the thyroid in
Europe shows that, despite an increase in the num-
bers of patients identified with carcinoma, the mor-
tality rate has not changed over the years (UK fig-
ures 0.3 per 100 000 for men and 0.5 for women).[7]

This review describes the various cancers of the
thyroid and the medical management strategies
which may be employed in addition to the primary
surgical therapy.

1. Differentiated Thyroid Cancer

1.1 Staging

The thyroid cancer tumour cell type affects out-
come; papillary carcinomas have an 80 to 90% 10-
year survival, whereas follicular tumours are asso-
ciated with a 65 to 75% 10-year survival. These
differences are less apparent when allowance is
made for patient age and disease stage at first pre-
sentation.

Primary tumour size is an important determi-
nant of outcome, and papillary tumours less than
1.5 to 2cm in diameter have low recurrence rates
and few instances of metastatic disease.[8-11] Size
is a less important factor in follicular cancers
where the outcome is less predictable.[12,13] Vari-
ous predictive factors have been identified and in-
corporated into classification systems to predict
outcome, such as Age, Grade, Extent and Size
(AGES)[10] and Age, Metastases, Extent and Size
(AMES).[14] This information is of importance in
the discussion of prognosis with the patient and in
determining choice of therapy.

1.2 Principles of Treatment

The primary form of treatment in differentiated
thyroid cancer is surgery.

Although a number of factors need to be taken
into consideration for the optimum surgical ap-
proach, total or near-total thyroidectomy is com-
monly recommended in patients with tumours
more than 1.5cm in diameter.[15-17] Macroscopi-
cally abnormal lymph glands are also removed but

radical block dissection is not indicated. The im-
portance of preserving parathyroid gland function
is well recognised.

Postoperatively, patients are treated with sup-
pressive doses of thyroxine or tri-iodothyronine.
This is given for 2 reasons. One is that following
total thyroidectomy, thyroid hormone replacement
is required. The second is that there is evidence that
growth of at least some thyroid tumours is pro-
moted by TSH, and its suppression may reduce this
growth. Tumour cells have thyrotropin recep-
tors,[18] suggesting a mediator role for TSH. Also,
tumour shrinkage has been seen with thyroxine and
tumour recurrence rates increase significantly
when thyroid hormone replacement is not given
postoperatively,[19,20] although increased survival
has not been confirmed.[21]

Thyroxine is normally given at doses sufficient
to suppress TSH to low or undetectable levels. This
requires higher doses than replacement therapy in
hypothyroidism, and average doses of 2.7 µg/kg/
day have been recommended.[22] This increased
level of thyroxine replacement does not appear to
cause significant osteoporosis in premenopausal
women, although results of bone mineral density
studies in that population suggest there may be sig-
nificant bone mineral loss after prolonged (9.9
years) high dose treatment.[23]

Postoperative ablation of normal thyroid tissue
with radioiodine is common practice but remains a
controversial issue.[24,25] Reasons given for this
procedure are:

1. Its use is associated with lower rates of tu-
mour recurrence.

2. Ablation of residual normal thyroid tissue in-
creases the specificity of thyroglobulin measure-
ments as a tumour marker for detecting recurrent
disease.

3. Radioiodine therapy cannot be provided ef-
fectively until after normal thyroid remnants are
ablated. This is because normal thyroid tissue is
much more efficient at trapping iodine than tu-
mours, even when these are well differentiated.
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4. Radioiodine cannot be used in diagnostic
scans to identify metastatic sites or tumour recur-
rences until normal remnants have been ablated.

5. Radioiodine can ablate micrometastases at
the time of normal thyroid tissue ablation.

1.3 Iodine Chemistry and Pharmacology

Sodium iodide is normally supplied as a solu-
tion or as a capsule for oral administration contain-
ing sodium thiosulphate, phosphate buffer and so-
dium chloride. The solution is colourless and
odourless, with no taste. It is volatile, and therefore
to prevent risk to staff from inhaling the vapour
solutions should be prepared in well ventilated
areas. Containers of iodine capsules should also be
opened in a ventilated area since 131mXe gas and
volatile 131I is liberated. The 131I is carrier free (in
some preparations) with an activity ranging from
0.037 to 7.4 GBq with sodium iodide concentration
0.03 to 40 mg/L at the reference date for therapy.
The iodide is present in tracer quantities which will
have no effect on unlabelled iodide in the body.

Iodide enters the thyroid follicles as inorganic
iodide and is transformed into the thyroid hor-
mones. The individual steps are: (a) active trans-
port of iodide; (b) iodination of tyrosyl residues of
thyroglobulin (Tg); (c) coupling of iodotyrosine
molecules within Tg to form T4 and T3; (d) proteo-
lysis of Tg to release the thyroid hormones; (e)
deiodination of the iodotyrosines to reuse the
iodide; (f) deiodination of T4 and T3 in the thyroid.

Other tissues concentrating iodine include gas-
tric mucosa, salivary glands, mammary gland, cho-
roid plexus, ovaries, placenta and skin. This wide
physiological distribution is a potential source of
problems with regard to 131I therapy.

The very small chemical amounts given do not
have a significant effect in humans. Even those
who are sensitive to chemical iodine may be given
131I therapy with safety as ‘allergic reactions’ have
not been recorded.[26] There is a possibility that
some patients may react to reducing agents in the
preparations but this is an extremely rare occur-
rence. The effects are produced by the radiation
liberated.

After oral administration 90 to 100% of the dose
is absorbed, having been completely ionised in the
lumen of the gastrointestinal tract. Absorption oc-
curs primarily from the small intestine but may also
occur through the stomach[27] and is complete after
3 hours even in nonfasting patients.[28] Iodide en-
ters the extracellular fluid and while most cell
membranes are impermeable to it, red blood cells
are an exception and the concentration of iodide in
these is the same as in plasma. Diffusion of iodide
into the extracellular fluid is usually complete by
the second hour after oral administration,[28] with
a volume of distribution of 18 to 25L.[28,29] Iodide
is filtered through the glomerulus and part is reab-
sorbed through the tubules; the resulting renal
clearance of iodide is 0.72 to 3.72 L/h with a grad-
ual fall with increasing age and a decrease with
renal failure. In healthy individuals with a thyroid
uptake of 25% the urine excretion is approximately
75% of the administered dose over 24 hours; the
hyperthyroid patient may retain in excess of 50%
of the iodine in the thyroid.

The metabolism of the radioiodine depends on
the clinical condition for which it is being given.
In patients with carcinoma of the thyroid the 131I is
often excreted almost wholly unmetabolised, since
in athyreotic patients incorporation into hormone
is not possible unless there is functioning tumour
present. The proportion that is metabolised will fol-
low the same route as for patients with a function-
ing thyroid.

Thyroxine is conjugated in the liver with glucu-
ronic acid and sulphonic acid and the clearance is
equivalent to approximately 8.5 to 17mg of iodine
per day.[30] Thyroxine is excreted into the gastroin-
testinal tract with the bile. The presence of liver
activity on scans of thyroid cancer patients has
been thought to indicate the presence of thyroid
cancer somewhere in the body since iodine is only
concentrated in the liver when it has been or-
ganified.[31]

1.4 Ablating Thyroid Remnants

Before ablation, patients must stop any thyroid
hormone preparation they are taking (section 1.5).
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The activity for ablation varied between 1110 and
5550 MBq (30 and 150 mCi). The ablation success
has varied from 5 to 83%[24,32-35] with these low
dose regimens. A comparison of 2 regimens (1073
and 3700 MBq) found that the low dose was as
effective as the higher.[36] Others found that higher
doses of 3700 to 7400 MBq (100 to 200 mCi) were
required,[37] particularly when the percentage of
iodine uptake in the neck was lower.[38,39] A calcu-
lated activity to achieve 30 000 rad has been pro-
posed[39], but the large number of variables in cal-
culating the required activity mean that many
prefer an empirical approach. The activity neces-
sary to achieve this dose will depend on the reten-
tion half-time and the uptake per gram of tissue. If
higher activities of 131I are used, with a high rem-
nant uptake, it may be argued that not only is the
thyroid ablated but the micrometastases may also
be treated soon after surgery.

1.5 Treating Metastases: Practical Issues
Concerned with Radioiodine Treatment

Clinical assessment, imaging investigations or
thyroglobulin measurements are used prior to ra-
dioiodine therapy to confirm disease presence.[5,25]

Information as to whether iodine can be used may
be based on an assessment with lower doses of ra-
dioiodine to try to visualise metastatic disease. The
process requires rendering the patient hypothyroid
and then administering between 74 and 370 MBq
of radioiodine for assessment. Recently, the use of
recombinant TSH has been attempted for these as-
sessment studies, but to date this is not as success-
ful as the stoppage of thyroxine and endogenous
TSH stimulation.[40]

Thyroxine therapy is stopped 6 weeks before
therapy and scanning. Triiodothyronine, which has
a shorter biological half-life, can be substituted and
then stopped 10 to 14 days before therapy. TSH
levels in the serum should be above 30 mIU/L.[41]

Various methods have been used to try to enhance
tumour uptake of iodine, including reducing body
iodine by low iodine diet[41] or diuretics,[42] and the
use of lithium to increase the retention times in
tumours.[43,44] Individual activities used are nor-

mally between 5550 and 7400 MBq (150 and 200
mCi), but higher activities are used for bone me-
tastases. A 6- to 12-month period should be left
between therapies to allow time for bone marrow
recovery. In the small number of patients who may
be expected to receive large cumulative activities,
a bone marrow harvest should be considered early
in their treatment plan.

Failure of radioiodine therapy may be a result
of inadequate concentration of iodine in the tu-
mour, thus delivering less than the required radia-
tion dose to the tumour cells. Radiation doses of
greater than 8000 rads to a metastasis are likely to
eradicate this tumour,[45,46] but there are major in-
accuracies inherent in calculating this figure. One
difficulty is in estimating the functioning tumour
mass and another lies in measuring the effective
half-life of iodine in the tumour. Furthermore,
there is evidence that using a tracer activity of 131I
to calculate the variables can in itself change tu-
mour uptake and the pharmacokinetics of iodine in
subsequent therapy doses – so-called ‘thyroid stun-
ning’.[47] The effective half-life of iodine in tu-
mours is a major determinant of dosimetry and
therefore, if the patient is known to have a short
half-life, a larger dose will need to be administered
or tumour retention promoted pharmacologi-
cally.[25]

1.6 Adverse Effects and Complications of
Radioiodine Therapy

Radioiodine therapy is generally well tolerated
by patients. Often the most troublesome adverse
effects are those due to hypothyroidism following
thyroid hormone withdrawal. The adverse effects
of radioiodine are listed in table I. These can be
divided into acute and late (immediate or those that
occur after days, weeks or months) effects. The
most common acute effect is nausea, and occasion-
ally vomiting. This occurs due to the high local
gastric radiation dose, can be seen in 50 to 70% of
individuals and rarely lasts more than 72 hours.[48]

Laxatives may reduce the gastrointestinal dose and
the whole-body radiation dose.
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Radiation thyroiditis can occur between 2 and 4
days after therapy in those with significant thyroid
remnants. This can lead to pain and tenderness over
the thyroid or referred pain to the ear, neck or teeth,
and can result in a transient thyrotoxicosis. Treat-
ment may require simple analgesia, nonsteroidal
anti-inflammatory drugs and/or corticosteroids.

Sialadenitis occurs in up to 12 to 30% of patients
and is usually associated with pain and swelling; it
may subsequently result in a dry mouth and, rarely,
loss of taste. It may occur as early as the first day
or usually within 3 weeks of the therapy but occa-
sionally later than this, up to 6 months after the
treatment. The question as to whether increased sa-
liva flow reduces this effect has not been answered
but it is not unreasonable to ask the patient to suck
sweets that may promote flow and therefore reduce
the radiation dose to the salivary gland.

Perhaps the most serious acute complications
occur if there is acute oedema or haemorrhage in
the tumour or metastasis. This is a very rare occur-
rence but can occur if there are central nervous sys-
tem metastases, or related to the major airway.[5]

Late complications are uncommon but may in-
clude damage to the gonads, bone marrow, lungs[5]

(it is more likely that the effect on lung function is
due to residual tumour than to radiation from the
radioiodine) and the induction of other cancers.
During the first year after therapy transient ovarian
failure has been reported in one-quarter of patients.
Men may develop oligospermia proportional to the
activity of 131I administered.

Several large series showed no increase in the
incidence of second malignancies,[49] although

there have been reports of a slightly increased risk
of bladder cancer occurring approximately 14 to 20
years after radioiodine, colonic cancer[50] and
breast cancer.[51] The reports of leukaemia have in
the main been associated with cumulative activities
of more than 37 GBq (1 Ci) given to the pa-
tient,[52,53] usually over short treatment intervals.
No genetic risk has been demonstrated to offspring
of treated patients.[54,55]

1.7 Evidence for Improved Outcome 
with Radioiodine

The exact contribution of radioiodine to treat-
ment outcome is unknown, since there are no pro-
spective controlled studies. Available studies are
retrospective, with a mixture of treatment proto-
cols.

There are a number of studies with long periods
of follow-up that demonstrate a large reduction in
tumour recurrence or metastases after 131I[17,56,57]

although survival from the disease may[58] or may
not[56] be improved.

The largest review of patients by Mazzaferri[59]

examined 251 patients treated with surgery (sub-
total or total thyroidectomy) and 131I, and 756 pa-
tients who were treated with surgery alone. None
of these patients had distant metastases. In the
radioiodine group there were fewer local and dis-
tant recurrences and there were no deaths during
the study follow-up of approximately 10 years.[59]

These figures confirmed earlier findings show-
ing fewer recurrences in the radioiodine-treated
groups.[60,61]

Varma et al.[62] reviewed their patients treated
with radioiodine and compared these results with
an historical control group. They showed an im-
proved prognosis with radioiodine but the study
did not allow for possible changes in management
and tumour characteristics with the passage of
time. Krishnamurthy and Blahd[58] also showed in
a small number of patients that if complete ablation
is achieved no serious complications were ob-
served in a mean follow-up period of 8.3 years.
These data and a more recent review of a cohort of
1004 patients by Mazzaferri[63] suggest that the use

Table I.  Adverse effects of radioiodine in patients with thyroid
cancer

Radiation gastritis

Sialadenitis

Radiation thyroiditis

Radiation cystitis

Reduction in sperm counts/azoospermia

Thyroid storm

Leukaemia

Acute haemorrhage or swelling of cerebral metastases
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of radioiodine is effective, especially in large tu-
mours and those with metastatic disease, in reduc-
ing the risk of recurrence and death from thyroid
cancer. These effects were not apparent in patients
with isolated tumours of less than 1.5cm in size that
are not metastatic to regional lymph nodes or inva-
sive of the thyroid capsule.

1.8 Other Forms of Therapy

External beam radiotherapy is an important
treatment for specific focal complications or those
tumours in the neck or bone with a poor response
to iodine.[64] Chemotherapy regimens have had
limited success in both progression and metastatic
disease. Pharmaceuticals that have been tried in-
clude: doxorubicin (adriamycin) on its own[65,66]

or in combination with melphalan, vincristine and
bleomycin,[67] or the use of etoposide, carboplatin
and cis-platinum.[68] There is little evidence that
existing chemotherapy regimens provide anything
other than occasional benefit.

2. Medullary Cell Carcinoma

The majority of medullary thyroid cell carcino-
mas (MTC) are sporadic, with 20% inherited as an
autosomal dominant form. The inherited tumour
may occur on its own or in association with other
endocrine neoplasias and is normally due to muta-
tions in the RET proto-oncogene.[69,70] These are
termed MEN type I (parathyroid, pituitary and pan-
creatic islet tumours), type 2a (parathyroid tumour
and phaeochromocytoma) and type 2b (parathy-
roid tumour, phaeochromocytoma plus mucosal
neuromas, marfanoid features); the RET proto-
oncogene being associated with familial MTC and
MEN types 2a and 2b but not MEN type 1.

The cancer is derived from the parafollicular
cell and often has amyloid deposits between cells.
Tumours are multifocal in 20% of sporadic cases
and 90% of familial. Metastases generally occur in
lymph nodes of the neck (50 to 80%) and in the
mediastinum. Blood-borne metastases are less
common and may be found in the lung, liver and
bone.

The tumours are found equally in men and
women, the sporadic variety tending to occur in 40-
to 50-year-old individuals and the familial variety
early, often presenting before the ages of 15 to 30
years, but they can occur at any age. All tumours
should be regarded as familial until proven other-
wise. Therefore, family screening needs to be
undertaken. Other tumours should be excluded and
because of the highly individual course, therapy
also has to be individualised.

Screening family members for disease has tra-
ditionally been by calcitonin measurement, often
with stimulation tests, either using calcium infu-
sion[71] or in combination with pentagastrin.[72]

More recently, the use of omeprazole has been
shown to have a similar effect.[73] Genetic tests are
now becoming available and can be used to screen
first-degree relatives (i.e. children, brothers, sisters
and parents). If the genetic and baseline biochem-
ical tests are negative, the patient is at an extremely
low risk of developing disease, and further follow-
up is not indicated. When the genetic test is posi-
tive for either MEN 2a or the non-MEN associated
cancer and the provocative test is positive, then
prophylactic thyroidectomy should be considered
and a search for associated tumours needs to be
undertaken. If the provocative test is negative in a
child then annual follow-up until the age of 30 in
MEN 2a should be undertaken. In MEN 2b the ge-
netic screening and biochemical testing should be
aggressive since the MTC is often aggressive. Pa-
tients should have baseline calcitonin and car-
cinoembryonic antigen (CEA) levels performed.

Imaging can be achieved using a number of
methods including 201Tl,[74] pentavalent 99mTc di-
mercaptosuccinate (DMSA),[75,76] 123I or 131I meta-
iodobenzylguanidine (MIBG)[77,78] and octreotide
labelled with 111In.[79] These scanning techniques
work using different metabolic pathways, and the
mechanisms of some of these are not fully charac-
terised. They have variable sensitivities and
specificities and are not mutually exclusive. The
recommendation should be to perform all tests and
use the one with the optimum uptake for follow-up.
These tracers can be labelled with therapeutic
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radionuclides and therefore the degree of uptake
may allow therapy to be predicted (section 2.1).
Staging of the tumour will also need standard tech-
niques involving computerised tomography (CT),
magnetic resonance imaging (MRI) of the neck and
thorax, and bone scanning if appropriate.

2.1 Therapy

Therapy requires complete surgical excision of
both lobes of the thyroid and removal of the central
lymph nodes. Other macroscopically involved
nodes should be removed but radical neck dis-
section has not been shown to improve progno-
sis.[80-82] 10-year survival is 60 to 67%.[83,84]

Many patients who have elevated calcitonin lev-
els with a palpable nodule do not normalise their
calcitonin levels after resection. The major prob-
lem is disease recurrence with compromise of im-
portant structures in the neck. The tumour will re-
spond to debulking with repeat surgery. Although
postoperative radiotherapy has been suggested by
some, most have shown little if any benefit.[83,85,86]

Approximately 30% of MTC patients take up 131I-
MIBG into the tumour tissue. MIBG is an analogue
of guanethidine which is taken up into neuroecto-
dermally derived tumours. The therapy is similar
to that described for malignant phaeochromocyt-
oma with repeat treatments at 2- to 8-month inter-
vals. Therapy activities vary between 3.7 and 11.1
GBq of 131I-MIBG dependent on the uptake on a
preceding tracer scan and limitation of the calcu-
lated bone marrow dose to 2Gy. The agent is ad-
ministered to patients in suitably shielded rooms
and via a shielded infusion system. The infusion is
generally over 1-4 hours. The response in MTC is
variable, with 50 to 90% deriving symptom relief,
although this datum is based on very small numbers
of patients from a number of different centres.[87-90]

Singh et al.[91] have prepared 186Re (V) DMSA
which has potential as a therapy agent. To date,
only one patient has been given the complex, which
showed distribution into tumour but also a high
uptake in the kidneys which may present as the
dose-limiting organ.[92]

The tumour can also be visualised with the
radiolabelled octopeptide, somatostatin. This pep-
tide has an inhibitory effect on growth hormone
receptors and can inhibit the growth of a number
of tumours. Recently, therapy options have been
suggested with [111In]octreotide making use of the
auger electrons. Patients have developed benefit
from these therapies using activities between 2 and
4 GBq per administration. Over a 2-year period of
follow-up, no significant adverse effects have been
demonstrated.[93,94] The development has contin-
ued with the labelling of octreotide using 90Y and
161Tb; these are β emitters with potentially a
greater role in therapy. The derivatives may, how-
ever, have significant uptake in the pituitary, adre-
nal, kidney and pancreas if the data from rats trans-
late into human distribution data.[95,96] This will
require the careful monitoring of these hormonal
axes.

The use of chemotherapy regimens only pro-
duces moderate response but appears to be well
tolerated. Combinations of cyclophosphamide,
dacarbazine and vincristine or dacarbazine and
fluorouracil or bleomycin, doxorubicin and cis-
platinum have achieved partial responses.[97-99]

The best prognosis is in patients who have tu-
mours found on screening and/or are young
women; the non-MEN familial tumours fare the
best followed by MEN 2a sporadic disease and
MEN 2b. Follow-up can be performed using both
calcitonin measurements and CEA levels. The CEA
measurements tend to be less variable.

3. Radiation Safety Following
Radionuclide Therapy

Patients given therapeutic doses of radiophar-
maceuticals provide a potential radiation hazard to
members of the staff caring for them, to other pa-
tients on the ward, to family and to members of the
public. Patients who are to receive radioiodine
therapy (either as iodine or MIBG) for cancer of
the thyroid generally need to be admitted to hospi-
tal for a short period. The issues related to the need
for hospital admission are:
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1. The patient becomes a radiation source after
the administration and therefore presents a possi-
ble problem to members of the public and to family
members.

2. There is a risk of contamination of the envi-
ronment. This risk is principally due to loss of
radioactivity in the urine but there is also a minor
risk from the radioactivity in sweat and saliva.

3. There is a low risk of nausea and vomiting in
patients soon after the administration of iodine,
which can best be handled in the hospital environ-
ment.

Guidance on radiation protection issues varies
around the world but a number of countries take an
annual dose limit of 1 mSv to children from a
treated patient or 5 mSv for a ‘carer’. The dose
rates from patients have been measured and can be
used to provide effective guidance to patients and
their families.[100] With basic precautions there
should be little risk to others from emitted or con-
taminant radiation.

3.1 Guidance with Regard to Pregnancy

Guidance on whether the patient can start a fam-
ily is determined primarily by the patient’s likely
clinical course and the effects of radiation. Therapy
must not be given if the patient is pregnant, and to
avoid fetal exposure to radioiodine women are usu-
ally advised not to become pregnant for 4 to 6
months following radioiodine therapy. Casara et
al.[101] have shown that the incidence of fetal ab-
normality in patients who produced children after
being treated with 131I for differentiated thyroid
cancer was similar to that of the general popula-
tion.

4. Anaplastic Carcinoma of 
the Thyroid

Anaplastic carcinoma of the thyroid carries a
poor prognosis, with most patients dying within 6
to 9 months. The approach to therapy is surgical
resection or debulking of disease followed by ra-
diotherapy and/or chemotherapy, with various
agents given either as single drug or multiple drug
regimens. Agents that have been used include

doxorubicin,[102] bleomycin[103] and cisplatin. Oc-
casionally, unresectable tumours become resect-
able after initial radiotherapy or chemotherapy.
Even with these treatment options prognosis is
poor, with few long term survivors. These tumours
do not concentrate radioiodine and are therefore
not suitable for this form of treatment.

5. The Future

Treatment of differentiated thyroid cancer using
radioiodine therapy is one of the most specific
treatments currently available for any cancer. A
major problem is the necessity to render patients
hypothyroid before treatment. One potential devel-
opment is the use of recombinant TSH which might
allow circumvention of induced hypothyroidism.

Difficulty arises in tumours which do not take
up iodine. The existence of metabolic pathways in
thyroid and other endocrine tumours provides the
potential for developing novel specific forms of
therapy. However, success in this approach will re-
quire greater characterisation of these metabolic
processes and development of new radiopharma-
ceuticals to exploit them. Developments in gene
therapy have yet to be explored in thyroid cancer.
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