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Clinical Practice Guideline for Management of

Well-differentiated Thyroid Carcinoma.
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Abstract

Background: Clinical practice guideline (CPG) is one of the processes whereby a
consensus in a management (usually of a disease or groups of diseases) is ob
tained by evidence-based dialogue. Well-differentiated thyroid cancer (WDTC)

is still one of the diseases where treatment, especially related to I-131, varied. This is
probably because of its relatively low complication rate and the lack of controlled trial.

Methods: The 3 nuclear physicians modified their practices so that there is a consensus
in the post-surgical management of WDTC, choosing initially an uncomplicated one.
Agreements were subtantiated by literature review. This CPG was practiced for one year
resulting in this report.

Recommendation: After surgery, patients with WDTC would be given baseline mea-
surement such as thyroglobulin, thyroglobulin antibody and then ablated as an outpa-
tient with 30 mCi I-131 without pre-ablative diagnostic total body scan. The ablation
could be repeated up to 3 times and then the patient observed or given larger I-131 dose
as an inpatient if there was persisting thyroid residue. Thyroglobulin should always be
obtained under maximum thyroid stimulation.

Thyroxine at 200 µg would be maintained daily if this dose could be tolerated. Follow-
ing one years' practice of the CPG, we decided to increase our diagnostic TBS dose to
circumvent the occasional missed thyroid residue or recurrence or a metastasis.

Key words: Thyroglobulin (Tg), total body scan (TBS), I-131, thyroxine (T4), thyroid
stimulating hormone (TSH).
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INTRODUCTION

The management of well-differentiated
thyroid carcinoma (WDTC) with iodine-
131 (I-131) after surgery is still controver-
sial(1-9) despite the use of such therapy for

more than 50 years. There had been no
well-controlled trial as a guide. The var-
ied regimens in managment of thyroid can-
cer rested essentially on historical reports
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with their multitudes of interrelated fac-
tors such as: age, gender, histology, dose
of iodine-131 and duration of follow-up.
At present, there is still a lack of consen-
sus in several aspects of the routine treat-
ment of WDTC. Examples of this include:
the necessity for pre-ablative iodine-131
total body scan (TBS) after surgery, the
choice of low dose (30 mCi) versus high
dose (100 mCi) I-131 for thyroid ablation,
whether monitoring of thyroglobulin (Tg)
should be done while off or on thyroxine
(T4) or how often should routine TBS be
ordered. These decisions affect the finan-
cial and human load on health care. Poor
decision would be costly without benefit
to the patient.

The present report is a consensus from our
nuclear medicine physicians in the routine
treatment of postoperative WDTC. The
consensus was agreed on 12 months pre-
viously and this report incorporates our
additional modification after a year of
practice. It is hoped that such consensus
would provide a uniform management to
any patient independent of which nuclear
medicine physician was in charge at the
different visits. Such format may also fa-
cilitate referral from surgeons from differ-
ent institution. Finally, it is hoped that such
a report would encourage other nuclear
medicine facilities to set up their own
guidelines and eventually a national guide-
line from the society itself, a guideline that
takes into account the characteristic and
environment of Thailand.

PROCEDURE

The clinical scenario agreed on was a pa-
tient with WDTC referred from the sur-
geon. We set this scenario because it is the
most common in our practice.

It was assumed that there would be a full

surgical report with a formal detailed his-
tology. [if these were not present, they had
to be requested]. From this scenario, the
nuclear medicine physicians raised ques-
tions pertained to the management. Such
questions would be: what investigations
are needed when first seen; whether a pre-
ablative diagnostic TBS to evaluate the
presence of thyroid remnant is necessary
and why; what should be the dose of I-
131 for ablation of remnant; how often is
diagnostic TBS necessary to confirm suc-
cessful ablation and how frequent is diag-
nostic TBS necessary in monitoring pa-
tients; should thyroglobulin (Tg) level be
obtained under maximum drive of thyroid
stimulating hormone (TSH) and the ben-
efit of thyroxine (T4) in dose that is toler-
able (rather than purely for replacement)
to suppress cancer spread.

For each question raised with regards to
management, the physicians offered their
answers and the accompanying reasons. If
there was an agreement, this was written
down. Subsequently, literature support had
to be supplied. If there was a disagreement,
then the literature support had to be ob-
tained and discussed such that a consen-
sus can be reached and this written down.
The draft was circulated and further dis-
cussed. The agreed procedure was then
practised. The style of our practice is such
that a patient is not restricted to one nuclear
medicine physician. At the same time all
physicians have equal access to the patient
and medical record either in the pre-plan-
ning stage of the management which was
done a month prior to the visit or in the
actual evaluation of the patient when
physically seen. Thus the guideline was,
in a way, routinely cross-checked. One
year later, the initial consensus was evalu-
ated and new suggestions added. These are
included in this report.
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RECOMMENDATIONS

1. Prior to I-131 ablation
1.1 The patient would wait at least 6

weeks post-operatively without
thyroid hormone replacement such
that the elevated TSH will stimu-
late uptake by the thyroid rem-
nant(10). The appropriate TSH for
maximal benefit from ablation is
not really known. The often quoted
30 µIU/ml was recommended by
Edmonds et al.(11) without specific
support, assuming that a tumor
would be incapable of concentrat-
ing I-131 adequately unless serum
TSH exceeded that level.
Wyngaarden and Mcdougall(12)

reported that TSH > 10 µIU/ml at
the time of first scan was associated
with successful ablation (uptake <
0.3%) in 93% of patients. Faced
with this dilemma and inconve-
nience, we do not use TSH level in
deciding ablation of thyroid
remnant.

1.2 The patient should have been on
low-iodine diet for 1 week to
enhance the remnant uptake.
Maxon et al.(13) reported that
restricted iodine intake can lower
iodine excretion from 346.9 to 42.8
µg/g of creatinine per day with an
apparent increase in the radiation
dose to the thyroid tissue per
millicurie of administered I-131.

1.3 Routine measurement of serum Tg
with TSH and thyroglobulin
antibody (TgAb) was recom-
mended. High Tg might reflect
metastases. Filesi et al.(14) reported
that initial Tg greater than 60 mg/
ml was seen in two-thirds of the
patients with metastases. TSH and

TgAb provided confidence in using
Tg as a marker. Serum Tg deter-
mined during TSH suppression
would not predict the presence of
persistent or recurrent thyroid
cancer(15-21) when compared to Tg
obtained during maximal TSH
stimulation. TgAb could interfere
with the measurement of Tg either
giving falsely high or low values
depending on the method of
measurement(22). We accepted the
argument that these routine mea-
surements might have a low yield
since residual thyroid can elevate
Tg and at the same time prevent
adequate elevation of TSH. Also it
was reported that TgAb fell with
duration of follow-up such that low
or undetectable levels would be
seen before the second post-
operative year in the disease-free
group(22). However, we thought that
screening for the few cases with
true elevation of Tg (reflecting
metastasis) might help in planning
early high dose therapy.

1.4 Routine chest roentgenogram
(CXR) would be done (if no recent
one was available such as seen in
cases sent from distant medical
centers), despite its doubtful cost-
benefit in low-risk patients. Martins
et al.(23) reported that initial CXR
revealed metastases in only 2%.
However, with the low cost of
CXR, it might be advantageous to
pick up other abnormalities in the
thorax such as cardiac enlargement
or other parenchymal lung diseases.

1.5 The patient and relatives would be
given detailed instructions as well
as pamphlets on minimizing
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radiation to family members and to
the population at large. In appli-
cable instances, caution with regard
to pregnancy would be discussed.

2. I-131 ablation
2.1 We agreed to directly ablate the

remnant with no pre-ablative TBS
for the following reasons: a) It was
rare in our practice not to detect
thyroid remnant after all types of
thyroid surgery(24). Hence ablation
for remnant had always been
routine. b) This higher I-131 dose
might facilitate detection of me-
tastases. However, with a large
thyroid remnant, the ability to
detect small metastasis might be
independent of dose of I-131 used
for TBS since most radioactivity
would be concentrated at the
thyroid(25-27). c) Diagnostic dose of
I-131 from pre-ablative TBS might
also delay ablative therapy because
of thyroid stunning. Some authori-
ties(28-30) reported that a scanning
dose of 3 mCi can produce stun-
ning ranging from 12.8-40% of the
patients while the time intervals for

detecting this stunning ranged from
1 week to 1 month.

2.2 The ablative dose agreed on was 30
mCi of I-131, the maximum
permissible dose for an outpatient
treatment. Such dose is convenient
and economical. It had been shown
to be as effective as a higher dose.
The table summarizes percentage
success in ablation after a single
low dose I-131. Complete ablation
was achieved in 58% to 90%. Rate
of successful ablation were similar
when compaing low and high dose
I-131 [81% versus 84%(35), 63%
versus 78%(37) and 82%, for low
versus 83% for high respec-
tively(38)].

[There was an exception to the scheme
for routine ablation. We decided
not to ablate a female who was less
than 45 years old and had a single
and small papillary tumor. Most
authorities(39-43) advocated that
ablation was not necessary in low-
risk patients as defined by Cady
and Rossi(41). After one-years'
practice we found only 1 very low
risk patient and hence had not

Table Success rate of low-dose iodine ablation

Study group reference No of patients Ablative dose Percent success
(mCi) af first ablative

McCowen (1976, 31)* 36 25-29 58
DeGroot (1982, 32) 18 30 83
Synder (1983, 33) 69 29 81
Creutzig (1987, 34) 10 30 70
Johansen (1991, 35) 26 29 81
Leung (1992, 36) 69 30 90
Bal (1996, 37) 27 25-35 63
Wyngaarden (1996, 12) 60 29 80
Lin (1998, 38) 25 30 82**

* = (year of report, reference number),
** = with 2 and 3 doses the success went up to 92 and 94% respectively

(38)
.
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extend our definition for cases not
needing I-131 ablation. If there
were more of these patients we
would have to decide on how to
follow these patients, and how we
would interpret their slight rise in
Tg. There had been no report on
long-term management of this
group].

3. Thyroid hormone

All patients would receive thyroid hor-
mone replacement. We agreed to maintain
at least 200 µg/day of T4 (thyroxine) if
this could be tolerated. Hoffman et al.(44)

and Lambert et al.(45) reported that the dose
of T4 required to completely suppress se-
rum TSH (defined as absence of response
to TRH stimulation test) varied from 150
to 300 µg/day with a mean of about 225
µg/day. We did not routinely measure TSH
levels while our patient was on T4 unless
there were suggestions of hyperthyroid-
ism. Such test is still relatively costly and
the procedure is inconvenient since it
needed an extra attendance. Interestingly
there had been no report of the range of
TSH among those given 200 µg/day of T4.

4. Total body scan

TBS would be done 5 days after ablation.
4.1 If the TBS showed metastases or

local spread, the patient would be
given a high dose treatment in an
isolation room 3-6 months later. We
assumed that a 3 month interval
would be adequate for most of the
residual thyroid to have been
ablated and at the same time, the
residue, local spread or metastases
would not be susceptible to stun-
ning.

4.2 If ablative TBS showed only
thyroid remnant, the patient would
be routinely followed.

5. Follow up

Post-ablatively, the patient would be evalu-
ated at 6 and 18 months with diagnostic
(2 mCi of I-131) TBS and serum Tg mea-
sured under maximum TSH stimulation.
The number of TBS and the interval be-
tween TBS appeared arbitrary but sen-
sible(25- 27,40). The diagnostic TBS dose of
2 mCi of I-131 also seemed sensible and
had been reported not to produce stun-
ning(28, 46). We now plan to increase our di-
agnostic TBS dose to 3-5 mCi since in
some cases, we missed picking up small
thyroid remnants, despite care in perform-
ing TBS. [NB. We are not certain the im-
portance of missing minimal remnants
when maximum TSH can be achieved].
Due to administrative constraints, we
never can re-ablate or give high I-131 dose
within 2 months of the diagnostic-TBS,
hence avoidance of stunning with 5 mCi
diagnostic TBS should not be a problem.
Maximum TSH stimulation was provided
by discontinuing T4 for 6 weeks and tri-
iodothyronine (T3) for 2 weeks. Hilts et
al.(10) reported that TSH was significantly
elevated within 2 weeks after T3 with-
drawal and Edmonds(11) reported that TSH
remained normal for as long as 4 weeks
after stopping T4. We measured Tg only
at maximum TSH stimulation. T4 replace-
ment would be reinstituted 3-4 days after
I-131 was given, to allow maximum io-
dine absorption.
5.1 If TBS still showed remnant

thyroid after 3 ablations we agreed
to give high dose I-131. The cutoff
at 3 ablations was purely arbitrary
judging from the reports of Lin et
al.(38) and Johansen et al.(35) that
thyroid remnants would still
respond after the second ablation.
In this matter of response to the
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first ablation, it might be interesting
to compare TSH level between
those that failed or those who
responded to the single ablation.

5.2 If TBS revealed minimal uptake in
the thyroid bed while the TSH was
maximum (arbitrarily chosen as
greater than 50 µlU/ml), we would
define that as complete ablation.
Hurley and Becker(25) suggested
that repeat ablation should not be
necessary in patients without
residual thyroid cancer if TSH was
over 30 µIU/ml and TBS was
negative, even the uptake in the
thyroid bed was greater than 1% at
48 hours. We have not been mea-
suring thyroid uptake in WDTC.

5.3 If 2 successive diagnostic TBS
were negative then the patients
would enter our regimen of long-
term follow-up which consisted of
yearly neck examination and Tg
measurement under maximum TSH
stimulation. Our new consensus
among those with persistently low
Tg (under maximum TSH) is that
such Tg will only be measured
every 2 years. Routine CXR would
not be requested unless suspi-
cious(24, 47-48). The appearance of
new nodes, elevated Tg etc. would
be discussed in the next chapter.
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