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Introduction

Thyroid carcinoma is rare among human malignancies
(!1%) but is the most frequent endocrine cancer,
accounting for about 5% of thyroid nodules (1). The
latter are very frequent in the general population and,
according to the method of detection and the age of the
patients, their prevalence may approach 20–50% of the
general population, thus representing a daily issue in
endocrine clinics. Furthermore, the incidence of thyroid
cancer, mainly differentiated, is one of the most rapidly
increasing human cancers, at least in the United States
(2), with the papillary histotype being the most frequent
(nearly 80%). There is a need for uniform diagnostic
and treatment strategies for thyroid nodules and
differentiated thyroid cancer (DTC) since the disease
requires a multidisciplinary approach, including endo-
crinology, internal medicine, nuclear medicine, oncol-
ogy, endocrine (general or head and throat) surgery and
even general practice operating in different settings not
always equipped with the appropriate services (such as
specialized centers, general hospitals and peripheral
centers). Not infrequently among European countries,
epidemiology may differ according to different environ-
ment, probably reflecting different clinical practice or
pathogenetic factors, which may change the presen-
tation and the management strategy. In addition, in
recent decades, the clinical presentation of differentiated
thyroid cancer has been changing from advanced cases
requiring intense treatment and surveillance to cancers
detected by fortuitous neck ultrasonography (US)
requiring less aggressive treatment and follow-up.
Diagnostic and treatment tools have also improved in
recent years (sensitive assays for serum thyroglobulin
measurement, neck US, recombinant human thyrotro-
pin (rhTSH)), thus allowing for less invasive and
uncomfortable procedures for the patients. Altogether,
these considerations dictate the need for applying the
more effective, less invasive and less expensive pro-
cedures able to guarantee the best management and the
best quality of life for a disease that, albeit having an
intrinsic low mortality, requires life-long follow-up care.

Several European countries have developed their own
guidelines or consensus reports (3–6), based on
consolidated experience and cultural attitude of the
country. Nevertheless, they differ in several, sometimes
important, aspects. Following the spirit of concrete
cultural and scientific integration among the countries
participating in the new reality of the European Union,
the European Thyroid Association (ETA) has endorsed
the implementation of this consensus for the manage-
ment of thyroid nodules and DTC.

Actions

For the implementation of the consensus, the ETA and
ETA-cancer research network (CRN) approached the
National Endocrine Societies in Europe requesting the
appointment of two thyroid cancer experts for each
country. Twenty five countries answered positively and
appointed a total of 50 experts who created a taskforce
with two coordinators for the development of the
consensus. They identified the most relevant diagnostic
and therapeutic issues as listed below:

† pre-surgical evaluation of thyroid nodules;
† surgical treatment;
† tumor-node-metastasis (TNM) and other prognostic

systems;
† postsurgical administration of radioiodine;
† follow-up: role of diagnostic whole body scan (WBS),

role of thyroglobulin (Tg), anti-Tg antibodies (AbTg)
and neck US;

† protocols for early and long-term follow-up;
† treatment of local and regional recurrences and of

distant metastases.

These issues were discussed in a meeting that took place
in Athens on 24 May 2005. The experts were advised to
base their statements on clinical and scientific evidence
whenever available in the current literature. The first
session of the meeting was devoted to presentations on
the state of the art for each selected issue, followed by an
extensive discussion. In the second session, the experts
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were divided into four subgroups whose aim was to
concur on different issues, which were then reported to
the whole group of experts. During the following
months the coordinators drafted a text that was
circulated among the members of the taskforce and
the discussion took place via electronic mail up to the
delivery of the final text. Although the primary aim was
to set up consensus statements for DTC, we felt that a
brief presentation on the management of thyroid
nodules was also needed.

Thyroid nodules

Evaluation of thyroid nodules

Thyroid nodules do not reflect a single disease but are
the clinical manifestation of a wide spectrum of different
thyroid diseases (7). In a normal gland or a diffuse
goiter, thyroid nodules may be solitary or multiple (8).
Among multinodular goiters, one nodule may become
clinically dominant in terms of growth, dimension, and
functional characteristic. The risk of malignancy is
similar among hypofunctioning solitary nodules and
multinodular goiter. Non-tumoral nodules may be
found in patients with thyroid hyperplasia, and with
inflammatory or autoimmune thyroid diseases. The aim
of the diagnostic approach to thyroid nodules is the
differential diagnosis between benign and malignant
nodules and, in the event of malignancy, the selection of
an appropriate surgical procedure (Fig. 1).

The first step after the discovery of a thyroid nodule is
to perform a complete history and physical examination
of the thyroid and the neck. Finding suggestive of
malignancy are history of familial thyroid cancer, of
exposure to radiation during childhood and of rapid
growth, hoarseness, hard and irregular consistency,
ipsilateral cervical lymphadenopathy and fixation of the
nodule to extrathyroidal tissues.

Neck ultrasonography and thyroid
scintigraphy

Currently, thyroid US is the most accurate imaging
technique for the detection of thyroid nodules and this
procedure is mandatory when a nodule is discovered at
palpation (9). US can accurately identify the features
and the size of the dominant nodule and of additional
non-palpable nodules, particularly in the context of a
multinodular goiter. US is also a guide to fine needle
aspiration cytology (FNAC) (9, 10). In addition, neck US
is able to detect suspicious cervical lymph nodes as small
as a few millimeters in diameter.

Ultrasonographic features suggestive of malignant
thyroid nodules are the following: hypoechogenicity,
microcalcifications, absence of peripheral halo, irregu-
lar borders, intranodular hypervascularity and regional
lymphadenopathy. A combination of these

ultrasonographic findings might have a high predictive
value for malignancy (11).

Although the advent of thyroid US has limited the
use of the thyroid scan, this test is still useful to
confirm the functioning nature of a nodule when
the serum thyrotropin (TSH) is low or undetectable
and in patients with multinodular goiter, because it
frequently demonstrates the presence of autonomous
functioning nodules (7).

Fine needle aspiration cytology

Any solitary thyroid nodule (R1 cm) should be
submitted to cytology unless proven to be hyperfunc-
tioning with low-suppressed serum TSH. Micronodules
(!1 cm) carry a very low risk of morbidity even if
malignant and should be submitted to FNAC only in the
event of suspicious finding at US (solid hypoechoic with
microcalcifications) or personal history. In the case of
multinodular goiter, FNAC should be performed in the
dominant nodules, guided by the results of US and the
thyroid scan.

FNAC is the gold standard for differential diagnosis,
although there are limitations: inadequate samples and
follicular neoplasia (9, 10, 12). In all cases, the sensitivity
of the method depends largely on the experience of the
cytologist reading the slides and the methodology of
sample collection and smear staining. In the event
of inadequate samples, FNAC is repeated (13). In the case
of follicular neoplasia, after excluding the hyperfunction-
ing nature of the nodule by TSH measurement and
confirmatory thyroid scan (hot nodule), no other test can
distinguish the benign or malignant nature of the
nodule. Immunocytochemistry with claimed markers
of malignancy is neither sensitive nor specific enough
and such techniques should be validated before routine
use. The correct diagnosis can be obtained only at
histology (14, 15). The surgical procedure for follicular
neoplasia should consist of lobectomy in the case of a
solitary nodule or near-total thyroidectomy in the case of
multinodular goiter. Frozen section examination may be
performed, but many authors do not perform this
procedure in view of the high frequency of false negative
results (14). These authors suggest near-total thyroid-
ectomy in the case of follicular neoplasm associated with
clinical suspicion of malignancy or when the patient’s
preference is to undergo radical surgery directly rather
than take the risk of two-stage surgery in the event of
malignancy found at postoperative histology (16).

When cytology is definitely positive or even leads to
suspicion of papillary thyroid carcinoma, total (or near-
total) thyroidectomy is the recommended surgical
procedure. In the case of suspicious papillary thyroid
carcinoma, some centers perform a lobectomy with
frozen section examination; however, since the rate of
false positive results of a cytology suspicious for papillary
thyroid cancer is very low (about 2%) and the rate of false
negative frozen section may be high (about 40%), many
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centers advocate total (or near-total) thyroidectomy in
all cases (17). The issue of lymph node surgery is
considered in the section entitled ‘Surgery’.

Laboratory evaluation

Measurement of serum TSH (preferably associated with
free thyroxine (FT4) and free triiodothyronine (FT3)) is
indicated at the first visit of the patient to rule out the
presence of underlying thyroid disorders (hypo- and
hyperthyroidism).

Measurements of thyroid autoantibodies (particularly
anti-antibodies thyroid peroxidase (AbTPO)) are useful
for the detection of autoimmune thyroiditis but their
contribution to the differential diagnosis of thyroid
nodules is poor.

Measurement of serumTghasno role in the diagnostic
evaluation of thyroid nodules, since its concentration is

correlated with the size rather than with the nature of
the nodule or of the thyroid gland (18).

Measurement of serum calcitonin (Ct) in patients
with thyroid nodules: elevated levels of serum Ct are
almost synonymous with medullary thyroid cancer,
once the few conditions leading to moderately elevated
serum Ct (renal failure, rare ectopic Ct production from
non-thyroidal neuro-endocrine tumors, hypergastrine-
mia, Hashimoto’ thyroiditis (controversial), interference
from heterophylic antibodies) have been ruled out.
Several European prospective studies of unselected
thyroid nodules have demonstrated that routine
measurement of serum Ct allows the detection of
unsuspected medullary thyroid carcinoma with a
frequency of 1 in 200–300 thyroid nodules, with better
sensitivity than FNAC, and that routine Ct screening
improves the outcome. Thus, serum Ct measurement is
recommended in the initial diagnostic evaluation of
thyroid nodules (19–22).

Figure 1 Flow chart for the diagnostic evaluation of thyroid nodule(s). US, ultrasonography; FT3, free triiodothyronine; FT4, free thyroxine;
TSH, thyrotropin; AbTg, anti-thyroglobulin antibodies; AbTPO, antithyroidperoxidase antibodies; FNAC, fine needle aspiration cytology.
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Differentiated thyroid cancer

Preoperative staging

Papillary thyroid carcinoma presents with cervical
lymph node metastases in nearly 50% of patients,
with a frequency increasing with the size and the
extrathyroidal extension of the primary tumor. For this
reason, surgery must be preceded by an ultrasono-
graphic evaluation of the lymph node chains. In case of
suspicion, the metastatic nature of a lump is easily
confirmed by FNAC, with the measurement of Tg in the
wash-out of the needle employed for aspiration (23).

Other imaging techniques, such as computed tom-
ography (CT), magnetic resonance (MR) and positron
emission tomography (PET) scan, are not indicated as
routine procedures, but may be required in selected
patients with clinical evidence of local extension or of
distant metastases. Laryngo-tracheoscopy and esopha-
geal endoscopy are indicated in the presence of locally
aggressive cancers with signs or symptoms of extra-
thyroidal invasion.

When radiologic imaging using iodine-containing
contrast media has been used, any subsequent
radioiodine scintigraphy or treatment must be delayed
for 2–3 months.

Surgical treatment

Surgery for thyroid cancer should be performed by
experienced surgeons embedded in multidisciplinary
teams trained specifically in thyroid cancer surgery and
operating on a large number of thyroid cancer patients
annually, including both primary as well as reoperative
cases. Patients undergoing operations for thyroid
nodules should undergo FNAC to avoid completion
thyroidectomy due to postoperative incidental detection
of thyroid carcinoma. The aim of intraoperative frozen
section is similar, but its value in detecting minimally
invasive follicular cancer or a follicular variant of
papillary thyroid cancer is very limited.

Apart from solitary well differentiated thyroid cancer
less than 1 cm in diameter with no evidence for nodal or
distant metastases, and no history of previous radiation
exposure that may be operated on by less than total
thyroidectomy, the standard surgical treatment is total
(or near-total) thyroidectomy. This procedure decreases
the risk of local recurrence and is performed with almost
no morbidity under expert hands. Moreover, it facilitates
postsurgical radioiodine ablation and adequate follow-
up (16, 24–28). More limited thyroidectomy should not
be performed, and if a patient is referred after less than
near-total thyroidectomy, completion thyroidectomy
should be proposed in the case of a large tumor,
multifocality, extrathyroidal extension and/or vascular
invasion evidence of local or distant metastases,
previous history of radiation exposure or unfavorable
histology (29–31). In cases of primary tumors between

10 and 20 mm in diameter that have been diagnosed at
postoperative definite histopathology, the indication for
completion thyroidectomy should be discussed with the
patient on the basis of the risks and benefits of
reoperative surgery, including the potential risk of
surgical morbidity. Depending on the size of the thyroid
remnant, an effective alternative to completion thyroid-
ectomy when the risk of persistent disease is low may be
radioiodine ablation of the residual thyroid tissue (32).

Compartment-oriented microdissection of lymph
nodes should be performed in cases of preoperative
suspected and/or intraoperatively proven lymph node
metastases (33). The rationale for this surgical approach
is based on evidence that radical primary surgery has a
favorable impact on survival inhigh-risk patients, and on
the recurrence rate in low-risk patients (34–36).

The benefits of prophylactic ‘en bloc’ central node
dissection in the absence of pre- or intraoperative
evidence for nodal disease are controversial. There is
no evidence that it improves recurrence or mortality
rates, but it permits an accurate staging of the disease
that may guide subsequent treatment and follow-up.

Invasion of the cervicovisceral axis is rarely observed
in DTC. However, owing to its potential life-threatening
complications and the limited non-operative treatment
alternatives, surgical resection should be taken into
consideration in the absence of progressive distant
disease (37). The indication for surgery depends not
only on local resectability but also on the individual
patient’s condition. Depending on the extent of
invasion, the surgical strategy may range from simple
trachea wall (‘window’) resection to complex laryngo-
tracheal and esophageal procedures.

Children and adolescents should be treated with the
same surgical procedure as adults, provided they are
treated by an experienced surgeon. In this case the rate
of complications is no different from that of adults.

Surgical complications: laryngeal nerve palsy.
Depending on the size of the primary tumor, permanent
paralysis is rare (!2%) when the patient is treated by
an experienced surgeon (38). Transient vocal dysfunc-
tion is more frequent but resolves spontaneously in most
patients within 1–6 months. Much higher rates of
complications are observed when surgery is undertaken
by non-dedicated surgeons. After surgery, all patients
with voice changes should be referred to a specialist for
laryngoscopy.

When it occurs, permanent unilateral recurrent
laryngeal nerve paralysis (RLNP) is frequently well
tolerated, but rarely may be life threatening by inducing
aspiration pneumonia. Permanent unilateral RLNP
may decrease quality of life by decreasing voice quality
and by increasing vocal effort. Simple surgical tech-
niques have been developed to treat the deleterious
effects of RLNP by lateralization of the paralyzed vocal
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fold. These techniques have a low complication rate and
are highly efficient (39).

Surgical complications: hypoparathyroidism. After
total thyroidectomy with or without parathyroid
transplantation, hypocalcemia occurs in one third of
cases, but persists longer than 3 months in less than 2%
(38). Symptoms of hypocalcemia should be noted and
total serum calcium, preferably ionized calcium, should
be checked the day after surgery, and daily until stable.
Follow-up should include ionized calcium. Serum
parathyroid hormone (PTH) measurement may be
useful in borderline cases to predict the possibility of
recovery from hypocalcemia.

If hypocalcemia develops or the patient becomes
symptomatic, calcium supplementation should be
commenced, together with alfacalcidol or other vitamin
D derivates. Close monitoring of serum calcium is
needed to prevent hypercalcemia.

Postsurgical radioiodine administration
(thyroid ablation)

Rationale. Thyroid ablation refers to the postsurgical
administration of 131I, whose aim is to destroy any
thyroid residue in the thyroid bed (16, 40–41). Its use is
based on the following assumptions:

1. 131I treatment of residual postoperative microscopic
tumor foci may decrease the recurrence rate and
possibly the mortality rate (40–43).

2. 131I ablation of residual normal thyroid tissue
facilitates the early detection of recurrence based on
serum Tg measurement and eventually on 131I WBS.

3. A high activity of 131I permits a highly sensitive post-
therapy WBS, 2–5 days after its administration, and
this may reveal previously undiagnosed tumors.

Indications. Three groups of patients can be indivi-
dualized according to the surgeon’s and pathologist’s
reports (44) (Table 1):

† Very low-risk group. Patients with unifocal micro-
carcinoma (%1 cm) with no extension beyond the
thyroid capsule and without lymph node metastases.
Consensus: no benefits, no indication for post-
operative 131I administration

† High-risk group. Patients with documented persistent
disease or at high risk of persistent or recurrent
disease. Consensus: postoperative 131I adminis-
tration reduces the recurrence rate and possibly
prolongs survival; it also permits early detection of
persistent disease. A high activity of radioiodine is
indicated, following prolonged withdrawal of thyroid
hormone treatment, since the use of rhTSH has not
yet been approved for this indication.

† Low-risk group. Includes all other patients. No con-
sensus: benefits are controversial and there are still
uncertainties as to whether it should be administered
to all patients or only to selected patients. Many
clinicians perform ablation in this setting where
completeness of thyroidectomy is uncertain; there is
no consensus on when surgery has been complete
because in this setting benefits are not demonstrated.
Whether a low or a high activity should be adminis-
tered and whether preparation should be achieved by
prolongedwithdrawal or following rhTSH stimulation
are still uncertain and need further studies.

Preparation and procedure. The patient should be
seen by a nuclear medicine specialist or endocrinologist,
preferably in a combined clinic, for assessment and full
discussion about rationale, side-effects, procedure and
radioprotection during the stay in the center and after

Table 1 Indications for postsurgical thyroid ablation (risk stratification).

No indication (low risk of relapse or
cancer-specific mortality)

Definite indication (use high activity
(R3.7 GBq (100 mCi)) after thyroid
hormone withdrawal)

Probable indication (use high or low
activity (3.7 or 1.1 GBq (100 or 30 mCi))

Complete surgery Distant metastases or Less than total thyroidectomy or
Favorable histology Incomplete tumor resection or No lymph node dissection or
Unifocal T %1 cm, N0, M0 Complete tumor resection but high Age !18 years or
No extrathyroidal extension risk for recurrence or mortality: tumor

extension beyond the thyroid capsule
(T3 or T4) or lymph node involvement

T1 O1 cm and T2, N0 M0

Or unfavorable histology:
Papillary: tall-cell, columnar-cell, diffuse
sclerosing
Follicular: widely invasive or poorly
differentiated
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discharge. Written information and support from a
specialist nurse should be provided.

Recommendations:

† Radioiodine therapy must be given only in centers
suitably equipped for the purpose.

† Effective thyroid ablation requires adequate stimu-
lation by TSH. Two methods of preparation are
available: thyroid hormone withdrawal and
consequent hypothyroidism, or administration of
rhTSH (Thyrogen, Genzyme Transgenics Corpor-
ation, Cambridge, MA) with the patient continuing
L-thyroxine (LT4) therapy, thus preserving quality of
life (45).

† Thyroid hormone withdrawal: LT4 treatment is
withdrawn for 4–5 weeks. Alternatively, to reduce
symptoms of hypothyroidism, patients may switch
from T4 to T3 replacement for 3weeks and then T3 is
withdrawn for 2 weeks. Serum TSH should be
measured prior to 131I administration and be above
an empirically determined level (O30 mU/l) (46).

† Successful thyroid ablation has been reported after
preparation by rhTSH using 131I activity determined
by individual dosimetry (47), and more recently after
a fixed dose of 3700 MBq (100 mCi) (48). The latter
procedure was approved in 2005 in Europe by the
European Medicines Agency (EMEA) for the prep-
aration to the administration of 3700 MBq to low-
risk patients. When using rhTSH, the patient should
receive one i.m. injection of 0.9 mg rhTSH on 2
consecutive days and receive radioiodine 24 h after
the second injection.

† The value of a diagnostic scan before thyroid ablation
has been questioned based on its low clinical utility,
the possibility of a stunning effect on the subsequent
therapeutic activity of 131I, and the consideration
that the post-therapy WBS performed 3–5 days after
radioiodine administration is much more sensitive
than the diagnostic WBS (49–51). Thus, this
procedure may be avoided without loss of infor-
mation. Centersmaychoose to performapre-ablation
scan in some circumstances, such as uncertainty
concerning the extent of thyroidectomy. In such
cases, 123I or a lowactivity of 131I (3.7 MBq, 100 mCi)
should be used in order to reduce stunning. Large
thyroid remnants may require further surgery or the
use of corticosteroids to limit radiation thyroiditis.

† Serum Tg should be measured immediately before
131I administration in the case of withdrawal or on
the third day after the second injection in the case of
preparation with rhTSH. Low Tg levels in this setting
are associated with a favorable outcome

† Pregnancy must be excluded before 131I therapy is
given.

† A low-iodine diet should be advised for a period of
3 weeks before 131I administration; iodine excess
should be excluded. In case of doubt, or preferably

as a routine procedure, urinary iodine excretion
should be measured (53). In the event of iodine
contamination (e.g. contrast media), radioiodine
administration should be postponed for 2–3
months.

† The administered 131I activity among centers
ranges between 1110 MBq (30 mCi) (low activity)
and 3700 MBq (100 mCi) or even more (high
activity).

† A post-ablation WBS is performed 3–5 days after
the administration of 131I. It is highly informative
when uptake in thyroid remnants is !2% of the
administered activity (53, 54).

† Total body retention or external radiation dose
rate should be measured before discharge of the
patient, to ensure that regulatory criteria for
radioprotection are met.

† If the patient has been prepared by thyroid hormone
withdrawal, LT4 medication is resumed on the
second or third day after 131I administration.

Pathological and clinical staging after initial
treatment

Conventionally, staging of DTC is based on the patho-
logical assessment with the addition of information
derived from the postsurgical 131I WBS, if this is
performed within 3 months of thyroidectomy. Post-
operative staging allows risk stratification of individual
patients, which in turn will dictate the frequency and
type of follow-up (16, 55–60). In most staging systems,
but not all (58, 61), age is considered an independent risk
factor.

Several prognostic scoring systems have been
developed by authoritative centers. The most popular
is the American joint committe on cancer/International
union against cancer TNM staging system based mainly
on the extent of the tumor and age, and the use of this
system is advocated by this panel (Table 2) (62). It
should be noted that in the absence of routine lymph
node dissection, patients should be quoted NX and
cannot be accurately stratified.

In accordance with this system, the panel agreed to
group patients into three risk categories at the time of
initial treatment:

† very low risk: unifocal T1 (%1 cm) N0M0 and no
extension beyond the thyroid capsule;

† low risk: T1 (O1 cm) N0M0 or T2N0M0 or
multifocal T1N0M0;

† high risk: any T3 and T4 or any T, N1 or any M1.

Thyrotropin-suppressive therapy

Rationale and recommendation:
† The role of TSH-suppressive therapy after initial

treatment is twofold: the first aim is to correct the
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hypothyroidism using a dosage appropriate to
achieve normal blood levels of thyroid hormone.
The second aim is to inhibit the TSH-dependent
growth of residual cancer cells by decreasing the
serum TSH level to %0.1 mU/l (63, 64). In patients
considered in complete remission at any time during
follow-up, there is no need to suppress endogenous
TSH and thus therapy may be shifted from
suppressive to replacement (65).

† LT4 is the drug of choice. The use of T3 has no place in
the long-term treatment of thyroid cancer patients and
its use is limited to short-term correction of hypothy-
roidism or in preparation for a WBS.

† Initially, the dose of LT4 should be sufficient to decrease
the serum TSH to %0.1 mU/l. There is no evidence
that pushing the TSH suppression below this level
(0.05 or lower) results in a better outcome. The TSH
level is measured at least 3 months after initiation of
therapy. The daily dose of LT4 is then adjusted by a
decreaseor an increaseof25 mg/day, and serumTSH is
monitored again 3 months later. When the optimal
dose of LT4 has been achieved, it should not be
modified and serum FT4, FT3 (optionally) and TSH is
monitored every 6–12 months.

† TSH-suppressive therapy (serum TSH %0.1 mU/l) is
mandatory in patients with evidence of persistent
disease (including detectable serum Tg and no other
evidence of disease). In high-risk patients who have
achieved apparent remission after treatment, suppres-
sive therapy is advised for 3–5 years. In low-risk
patients, when a cure has been assessed, the risk of
subsequent recurrence is low (!1%) and the dose of
LT4 can be immediately decreased, aiming for a serum
TSH level within the lower part of the normal range
(between 0.5 and 1.0 mU/l) (66).

† LT4 treatment is best supervised by an endocrinologist
or other member of the multidisciplinary team.
LT4 treatment should be taken once a day, in the
morning on an empty stomach 20–30minutes before
breakfast.

† Adverse effects of subclinical thyrotoxicosis secondary
to TSH suppression are represented mainly by cardiac
complications andbone loss (67). Retrospective studies
have shown that these possibilities are limited if the
appropriate dose of LT4 is carefullymonitored, thereby
avoiding elevation of FT4 and FT3. However, in elderly
patients and in patients with known cardiac disease,
TSH suppression should be avoided.During subclinical
thyrotoxicosis an additional matter of concern is the
evidence that the majority of patients have a
prothrombotic profile (68).

† In the event of pregnancy the dose of LT4may require
adjustment, based on to the results of TSH measure-
ments. In the case of documented stable remission, the
optimal TSH level should be in the low-normal range,
but, if the woman has persistent disease or is at high
risk of recurrence, serum TSH should be kept
suppressed at around 0.1 mU/l.
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Diagnostic tools for follow-up after initial
treatment

Physical examination and neck ultrasonography.
Physical examination is not very sensitive for the
detection of persistent or recurrent disease in the neck.

Neck US is an operator-dependent procedure, and a
‘learning curve’ may improve individual performance. It
is more sensitive than neck palpation and is used
routinely for assessing lymph node chains as well
as the thyroid bed. It can detect lymph nodes as small as
2–3 mm in diameter. Benign lymph node hyperplasia is
frequent. For a lymph node larger than 5 mm in its
smaller diameter that persists over several months,
specificity of neck US is improved by studying its US
characteristics and by performing US-guided FNAC for
cytology and Tg measurement in the aspirate fluid. Any
suspicious lymph node smaller than 5 mm in diameter
only needs explicit description and periodical monitor-
ing by US, and reassurance of the patient.

Serum Tg determination. Tg is a specific and
extremely useful tumor marker for follow-up of patients
with papillary and follicular thyroid carcinoma.

Serum Tg should be measured using a sensitive IRMA
assay (functional sensitivity !1.0 ng/ml) standardized
on the European reference standard (CRM 457)
(69, 70). When using such methods, the presence of
anti-Tg antibodies in the circulation may interfere with
the assay, leading to false negative serum Tg determi-
nation. Thus, the presence of anti-Tg antibodies must be
ruled out by direct measurement of anti-Tg antibodies,
in preference to the Tg recovery test. Anti-Tg antibodies
will decrease and disappear in patients in complete
remission, although the time elapsing between the
disappearance of the antigen and of the antibody may
take 2–3 years (71). Thus, the persistence or reappear-
ance of circulating anti-Tg antibodies may be regarded
as an ‘indicator’ of disease. Tg is produced by both
normal and neoplastic thyroid cells and its production is
under TSH control. Serum TSH should always be
measured at the time of Tg determination.

In very low-risk patients, not submitted to radio-
iodine ablation, the risk of persistent/recurrent
disease is by definition very low, and TSH stimu-
lation, either by thyroid hormone withdrawal or
rhTSH administration, is usually not recommended.
Follow-up is based on serum Tg determination
during LT4 treatment plus neck US.

After total thyroid ablation by surgery and
radioiodine, the Tg level should be undetectable
and any detectable level should alert the clinician
(72, 73). Radioiodine ablation improves the speci-
ficity of serum Tg determination; in these patients
TSH stimulation improves its sensitivity without
decreasing its specificity.

The rare false negative serum Tg determinations
following TSH stimulation are due mainly to small
lymph node metastases that are demonstrated by neck
US (74, 75).

The stimulated Tg level is usually lower following
rhTSH than after withdrawal (76). A sensitive Tg assay
should be used and any detectable serum level should be
taken into account, because the individual concen-
tration of Tg cannot discriminate between the presence
of residual normal thyroid cells, local disease or distant
metastases.

Serum Tg may remain detectable for some months
after surgery or radioiodine treatment. Thus, serum Tg
should not be measured less than 3 months after initial
treatment. Both the level and the trend of serum Tg in
consecutive determinations should be taken into
account.

Supersensitive Tg assays have a higher sensitivity but
at the expense of a much lower specificity, so they are
not currently recommended for routine use.

To ensure continuity in monitoring, clinicians
should use the same Tg assay on a long-term basis.
Laboratories should run internal and external
quality controls for serum Tg and should not
change methods without prior consultation with
the clinical users.

Management of Tg positive, scan negative patients. In
patients with elevated Tg levels after endogenous or
exogenous TSH stimulation or rising Tg on consecutive
determinations in the same metabolic condition (on LT4
or following TSH stimulation) and no other evidence of
disease, a WBS performed 3–5 days after administration
of a large activity of radioiodine may identify previously
undetected neoplastic foci. Identification of the site of Tg
production may dictate appropriate treatment modal-
ities (surgery in the case of lymph node metastases or a
single resectable distant lesion) (77–79).

Serum Tg may remain detectable for some months
after initial treatment, and a large activity of 131I
should be administered only in patients with Tg
levels above a given cut-off value and with an
increasing trend.

In patients with negative post-treatment WBS,
administration of high-activity 131I should not be
repeated. Other diagnostic imaging procedures should
be performed, including CT scanning, MRI or fluoro-
deoxy-D-glucose (FDG)-PET scanning.

Management of patients with positive AbTg. As mentioned
above, in patients with positive levels of AbTg,
undetectable serum Tg levels cannot be interpreted as
evidence of remission. These patients must be mon-
itored with periodical 131I diagnostic WBS and neck US.
Whenever there is a suspicion of distant disease,
patients should also undergo imaging techniques such
as CT, MRI, and FDG-PET. The disappearance of AbTg
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during follow-up may in itself be considered as evidence
of remission (71).

Role of diagnostic 131I whole body scan. TSH
stimulation is obtained with prolonged thyroid hor-
mone withdrawal or with rhTSH injections.

An activity of 74–185 MBq (2–5 mCi) 131I is
administered, with a WBS performed 2 or 3 days
later. It is preferable that a double-headed gamma
camera, equipped with high-energy collimators and
thick crystal, is used. Scanning should be performed
at low speed (6–8 cm/min, for at least 30 min or
140 000 counts), with spot images on any
suspicious area of uptake.

In patients with small thyroid remnants, the
postsurgical WBS performed with a large activity is
more sensitive than the diagnostic scan performed
during the subsequent follow-up with lower activity;
ablation (no visible uptake or, if visible, !0.1% and
undetectable serum Tg) is achieved in almost all
these patients. A diagnostic WBS will demonstrate
foci of uptake outside the thyroid bed only in patients
with detectable serum Tg levels following TSH
stimulation. In addition, cervical node metastases
are best seen by neck US. Thus, if there is no
evidence of persistent disease, a diagnostic control
WBS is usually not indicated.

At present, the best definition of successful ablation is
an undetectable serum Tg level following TSH stimu-
lation and normal neck US (66).

TSH stimulation. TSH stimulation increases Tg pro-
duction by thyroid cells and thus increases the
sensitivity of serum Tg determination for the detection
of persistent or recurrent disease. 131I uptake is low or
absent during TSH suppression, and TSH stimulation
should be performed before any administration of 131I
for diagnosis or therapy.

TSH stimulation can be achieved by two alternative
methods:
1. Thyroid hormone withdrawal: LT4 treatment is

withdrawn for 4–5 weeks. To reduce symptoms of
hypothyroidism, patients may switch from T4 to T3
for 3 weeks and then T3 is withdrawn for 2 weeks.
Serum TSH should be measured prior to 131I
administration and be above an empirically deter-
mined level (O30 mU/l). Rare circumstances in
which the patient cannot elicit a sustained release
of endogenous TSH include hypothalamic or pitu-
itary dysfunction, long-term corticosteroid adminis-
tration and an unusually slow response, particularly
in the elderly (80).

2. rhTSH injections: rhTSH (0.9 mg) is injected i.m. for
2 consecutive days (days 1 and 2) and 131I is
administered on the day after the second injection
(day 3). Serum Tg is measured on the third day after
the second injection (day 5) (81). rhTSH provides a
stimulation that is similarlyefficient towithdrawal for

diagnostic purposes, with the exception of a few
sporadic patients withmetastatic thyroid carcinomas
not stimulated by rh TSH but detected after
endogenous TSH elevation (82). Adverse effects are
rare, minor and transient, comprising nausea,
fatigue and headache. No serious toxicity has so far
been reported, and no anti-TSH antibodies have been
found following rhTSH injections. Its advantages are
that it avoids hypothyroidism, retains quality of life,
decreases the risk of morbidity associated with
withdrawal, and avoids prolonged absence from
work. Its cost is well balanced by these advantages
(45).

3. Patients unable to raise endogenous TSH, or for
whom prolonged withdrawal is contraindicated or
poorly tolerated, should undergo rhTSH stimulation
as preparation for treatment. In patients with spinal
cord compression or brain metastases, a short course
of high-dose corticosteroids will avoid worsening of
neurological symptoms.

Other procedures. Complementary imaging modalities
include CT scan of the neck and lungs, and MRI of bones
and brain. Bone scintigraphy is poorly sensitive.

FDG-PET scan is rarely indicated in these patients. It
is useful to detect neoplastic foci located in the posterior
neck or mediastinum in patients with an elevated serum
Tg without radioiodine uptake. It may also be performed
before any aggressive treatment procedure to ensure the
absence of other neoplastic foci. Its sensitivity may be
improved by TSH stimulation. Finally, high FDG uptake
in large tumor masses may have an unfavorable
prognostic significance (83–87).

When FDG-PET is available, there is little or no
indication for scintigraphy with other non-specific
radioactive tracers.

Follow-up protocol soon after initial treatment
(Fig. 2)

If the WBS performed a few days after the postsurgical
administration of radioiodine shows small thyroid
remnants and no uptake outside the thyroid bed,
patients are seen at 3 months (on LT4 treatment) for
serum TSH and Tg determinations.

At 6–12 months, disease status is assessed by
physical examination, neck US, and serum Tg
determination obtained 3 days after the second
injection of rhTSH. Thyroid hormone withdrawal
should be used only when rhTSH is not available or
not affordable.

Low-risk patients with normal US and an
undetectable serum Tg following rhTSH are con-
sidered cured, as subsequent recurrences are very
rare (!1% at 10 years). Diagnostic WBS is
indicated by some authors in high-risk patients or
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when the post-ablation WBS was poorly informative
due to high uptake in thyroid remnants or when it
disclosed suspicious uptake. Suspicious findings at
neck US should be submitted to further testing:
either repeat US some months later if %5 mm,
or US-guided FNAC if O5 mm in its smaller
diameter (or with suspicious findings at US) (66,
88–90).

Patients with detectable serum Tg following rhTSH
stimulation in the range of 1–2 ng/ml should be
submitted to an additional Tg stimulation test with
rhTSH 12 months later. If serum Tg becomes
undetectable, the patient is considered cured. If
serum Tg increases above its previous level, recurrent
disease should be sought by performing a CT scan of
the neck and chest and the administration of a
therapeutic activity of 131I.

Very low-risk patients, eventually treated with
lobectomy, are followed periodically by neck US and
serum Tg measurement on LT4 treatment.

Long-term follow-up

In low-risk patients with no evidence of disease at the
9–12 month assessment, the LT4 dose is decreased,
with the goal of obtaining a TSH level within the lower
normal range (65). In patients initially considered at
high risk it may be safer to maintain the serum TSH at a
low level for 3–5 years. Even in these patients, the risk
of recurrence is low when there is no evidence of
disease and they can be reclassified as low risk.

Follow-up comprises serum TSH and Tg determi-
nations on LT4 treatment together with a physical
examination, on a yearly basis, provided there is no
evidence of disease. Neck US is performed either
routinely or only in patients with suspicious clinical
findings.

Whether control of Tg following rhTSH stimulation
may be useful at 3–5 years requires confirmation.
Follow-up should be continued throughout life. This is
performed either in a specialized center or by an outside
specialist, depending on the local collaborative network.

Figure 2 Flow chart for the follow-up after initial treatment (surgery and radioiodine ablation). *If basal Tg is detectable there is no need for
rhTSH simulation and the patient needs imaging and/or therapy.
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Management of patients with recurrent or
metastatic disease

Remission can be obtained in about two thirds of
patients with neck recurrence and in one third of those
with distant metastases. Remission is more frequently
achieved in patients with a limited tumor burden
(91–94).

Local and regional recurrence. Treatment is based on
the combination of surgery and 131I, in those with 131I
uptake. The use of an intraoperative probe may improve
the success rate of surgery.

When complete surgical excision is not possible,
external beam radiotherapy may be indicated if there is
no significant radioiodine uptake within the tumor.

Distant metastases. Lung metastases. In the case of 131I
uptake, treatment consists of 131I administration
following prolonged withdrawal. An activity ranging
between 3.7 and 7.4 GBq (or higher) is administered
every 4–8 months during the first 2 years and thereafter
at longer intervals (91–94).

A WBS performed 2–5 days after administration of
131I provides assessment of response to treatment,
together with serum Tg monitoring, thus guiding
further treatment. Diagnostic 131I WBS is not required
prior to treatment, because it will not modify the
indication for treatment and may induce stunning
(reduction of uptake of the subsequent therapeutic
activity).

There is no maximum limit for the cumulative 131I
activity that canbegiven topatientswithpersistent disease.
However, most remissions are obtained with cumulative
activity equal to or lower than 22 GBq (600 mCi);
above this cumulative activity the indication for further
treatments should be taken on an individual basis.

Lithium may be a useful adjuvant for radioiodine
therapy of metastatic well-differentiated thyroid carci-
nomas, increasing both the accumulation and retention
of radioiodine in lesions (95, 96).

Bone metastases. Bone metastases should be treated by a
combination of surgery whenever possible, 131I treat-
ment if uptake is present in the metastases, and external
beam radiotherapy either as resolutive treatment or as
pain control (97–100). Other local treatment pro-
cedures such as the use of bisphosphonates, emboliza-
tion or cement injection may be useful.

Brain metastases. Brain metastases are relatively rare.
Whenever possible they should be resected; if not
resectable and non-iodine-avid, external beam radiation
may provide palliation. Usually they carry a poor
prognosis (101).

Harmful effects of radioiodine

Possible early effects. Radiation thyroiditis with
swelling and discomfort is more frequent in patients
with large thyroid remnants and can be limited by the
use of corticosteroids for a few days. Abnormalities of
taste and smell are frequent but transient. Nausea and
vomiting can be minimized by anti-emetic drugs.
Sialadenitis can be limited by liberal hydration and by
lemon juice given 24 h after radioiodine (102, 103). A
single ablation activity rarely leads to xerostomia. Dry
eye is also infrequent. Radiation exposure of the bladder
(and gonads) may be limited by liberal hydration, and
colon exposure by laxative treatment (104).

Hypospermia has been observed following 131I
treatment but is usually transient (105). Pre-treatment
sperm banking should be offered to male patients if
multiple activities of 131I are planned. Conception
should not occur before a minimum of 4 months after
131I treatment as this allows for the life span of a sperm
cell. In women, if conception is deferred for at least 6
months after 131I treatment, there is no increased risk of
abnormal pregnancy outcome, although the risk of
miscarriage is slightly increased if pregnancy occurs
between 6 and 12 months after treatment (106). Breast
feeding should be discontinued before 131I is given. An
earlier onset of menopause has been reported after
repeated courses of radioiodine (107).

Possible late effects. A significantly increased risk of
leukemia and secondary cancers has been reported in
patients treated with high cumulative activities of
radioiodine (O22 GBq; 600 mCi). For this reason, 131I
should be given only when benefits are expected, and in
these patients the minimal activity should be adminis-
tered (108, 109).

Radiation fibrosis can occur in patients with diffuse
pulmonary metastases who received repeated activities
of radioiodine over short intervals of time.

Role of external beam radiotherapy

External beam radiotherapy to the neck is used
infrequently. Radiotherapy should be planned carefully,
with precautions taken for prevention of radiation
myelopathy. For microscopic residual disease it should
deliver a total dose of 50–60 Gy to the neck and upper
mediastinum, in 25–30 sessions with five sessions per
week. A boost of 5–10 Gy may then be given to any
gross residual neoplastic focus. It is indicated as initial
treatment or for recurrence of unresectable tumors or
local invasion presumed to have macro- or microscopic
residual disease, which does not concentrate 131I.
External beam radiotherapy may also be indicated for
bone or brain metastases (110, 111).
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Role of cytotoxic chemotherapy and
experimental therapies

Cytotoxic chemotherapy has no role in routine manage-
ment of papillary and follicular thyroid cancer. Its use is
restricted to patients with progressive disease uncon-
trolled by surgery, 131I or other treatment modalities.
Response is poor, at best 10–20% with single-agent
doxorubicin or the combination of doxorubicin–cispla-
tin. In any case, responses are partial and transient with
no prolongation of survival (112–114). Interestingly,
the response rate of poorly differentiated thyroid
carcinomas to chemotherapy in the setting of an
elevated serum TSH (endogenous or exogenous) has
been shown to be improved, but needs confirmatory
trials (115).

Molecular targeted therapies and anti-angiogenic
agents are being studied in prospective controlled trials
and may represent hope for such patients (116).
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