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Abstract In some countries, in order to perform rhTSH-aided thyroid remnant ablation (TRA) after surgery, it
is generally necessary to confirm that thyroidectomy has been almost complete. Otherwise, the

nuclear medicine specialist will not administer a high radioiodine dose because it might be hazardous due to the
possibility of thyroid remnant actinic thyroiditis. Considering this, it would be necessary to use two rhTSH kits
(one for diagnostic purposes and the other one to administer the 131I dose). In this study, we used an alternative
protocol for TRA with the use of one kit of rhTSH in twenty patients diagnosed with low risk papillary thyroid
carcinoma. All patients had negative titers of anti-thyroglobulin antibodies. Successful thyroid remnant ablation
was confirmed with an undetectable rhTSH stimulated thyroglobulin level (< 1 ng/ml) in all 20 patients between 8
to 12 months after radioiodine administration. The use of this protocol combining scintigraphy with the subsequent
administration of a therapeutic dose following the administration of one kit of rhTSH would avoid the need of
using 2 kits to perform the ablation and would decrease the costs associated with its use while significantly
enhancing the quality of life of patients with thyroid cancer.
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Resumen Protocolo para ablación de remanentes tiroideos luego de TSH recombinante en el cáncer
diferenciado de tiroides. En algunos países, para realizar la ablación de los remanentes tiroideos

con radioyodo después de la cirugía, generalmente se requiere confirmar que la tiroidectomía fue casi completa,
ya que de otra manera el especialista en medicina nuclear no administrará una dosis elevada de radioyodo,
considerando que esto puede ser dañino para el paciente debido a la posibilidad de generar una tiroiditis actínica.
De acuerdo con esto, sería necesario administrar 2 kits de rhTSH (uno para diagnóstico y otro para la dosis de
radioyodo). En este estudio, empleamos un protocolo alternativo para la ablación luego de la administración de
un único kit (2 ampollas) de rhTSH en 20 pacientes con antecedentes de un carcinoma papilar de bajo riesgo.
Todos los pacientes presentaban títulos negativos de anticuerpos anti-tiroglobulina. La ablación exitosa de
remanente tiroideo se confirmó con un nivel no detectable de tiroglobulina (<1 ng/ml) al estímulo por rhTSH en
los 20 pacientes, entre 8 a 12 meses luego de la ablación. El uso de este protocolo que combina la posibilidad
de realizar un centellograma diagnóstico y la ablación luego del uso de un solo kit de rhTSH, facilita su empleo,
disminuye los costos asociados, a la vez que permite una mejor calidad de vida de los pacientes con cáncer de
tiroides.
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Differentiated thyroid carcinoma (DTC), which includes
the papillary and follicular subtypes, shows an excellent
prognosis after initial treatment which usually includes total
thyroidectomy and radioiodine ablation of post-surgical
thyroid remnants1. For the administration of radioiodine it
is necessary to obtain the appropriate uptake level after
surgery by the remnant thyroidal tissue, whether cancer-
ous or not. To achieve this, the thyroid hormone suppres-

sion therapy (THST) must not be started after surgery, or
it is necessary to withdraw thyroid hormone. The discon-
tinuation or the delay in initiation of the thyroid hormone
therapy after the total thyroidectomy brings about the pro-
gressive increase of the TSH endogenous levels. Most
investigators consider that serum TSH levels needed to
obtain this stimulus of the thyroid tissue is achieved 4 to 6
weeks after the discontinuation of THST (TSH levels
higher than 25-30 mUI/l)2, 3.

The thyroid hormone withdrawal may be associated
with signs and symptoms of severe hypothyroidism, which
are generally poorly tolerated. The use of rhTSH prevents
the discontinuation of the THST, while it allows an effi-
cient follow-up of the DTC patients.
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Due to the drug availability, between 1997 and 2007
more than 30 centers around the world reported over 400
DTC patients who were administered rhTSH before a
radioiodine dose for the ablation of normal remnants or for
the treatment of local or metastatic disease. Luster et al4

analyzed and summarized the data submitted so far in re-
lation to the use of rhTSH as adjunctive therapy for DTC.
Recently, rhTSH was approved by the Food and Drug
Administration in the US for thyroid remnant ablation.

In order to perform post-surgical rhTSH-aided thyroid
remnant ablation (TRA), it is generally not necessary to
confirm that thyroidectomy has been almost complete.
This is true when patients are operated on by specialized
surgeons with extensive experience. But in many occa-
sions, patients are referred for ablation after a surgical
procedure performed in centers where we do not know
who made the operation. In these cases, it is necessary
to evaluate the size of the thyroid remnant, otherwise, a
high radioiodine dose might cause actinic thyroiditis of
the remnants.

For such a reason, it would be necessary to use two
rhTSH kits (4 injections): one kit for diagnostic purposes and
the other one to administer the ablative radioiodine dose.

This study was performed with the aim to present an
alternative scheme for ablation with a single kit (two 0.9
mg injections) of rhTSH and for evaluating the ablation
effectiveness after applying this protocol.

Materials and Methods

Twenty female patients diagnosed with low risk classic thy-
roid papillary carcinoma, mean age 32 years old (range 21-
42 years old) were included (Table 1). Total thyroidectomy
was performed in all patients. Additionally, six patients were

subjected to level VI lymph node dissection without evidence
of lymph node metastatic disease. After written consent these
patients were enrolled consecutively to receive thyroid rem-
nant ablation using the protocol described below. Low risk
papillary thyroid cancer was defined according to the follow-
ing criteria: absence of lymph nodes or distant metastases;
all the macroscopic tumor had to be eliminated,  absence of
tumor invasion of locoregional tissues or structures, and ab-
sence of aggressive histology (e.g., tall cell, insular, colum-
nar cell carcinoma) or vascular invasion.

After total thyroidectomy, the replacement therapy with
triiodothyronine at a dose of 40 µg/day was initiated. This
treatment was performed until two days after the administra-
tion of the ablative dose of 131I, when the treatment with
levothyroxine was initiated. According to our own and other
experiences, this treatment maintains TSH levels between
undetectable and in the normal range5.

When the presence of neoplasia was confirmed by the re-
sult of the anatomical pathology, a low iodine diet was initiated
10 days before the administration of the radioiodine dose. An
intramuscular dose of 0.9 mg of rhTSH (Thyrogen®, Genzyme
Corp. - MA) was administered on the first day (Day 1), and
another dose of 0.9 mg of rhTSH was administered on Day 2.
On Day 2, each patient was administered a tracer dose of 100
µCi 131I. On the third day, a thyroid scintigraphy was performed
(Fig. 1). At the confirmation of the presence of small post-sur-
gical remnants in the thyroid bed (in general we expected a
radioiodine uptake lower than 3-5%), an ablative dose of 100
mCi 131I was immediately administered to all patients, except
one (Patient number 13, Table 1), who received a lower dose
(50 mCi 131I), due to a big thyroid remnant showed by the scin-
tigraphy (10% uptake) (Fig. 1). The thyroglobulin (Tg) and anti-
thyroglobulin antibodies (Tg-Ab) levels were measured three
days after the second injection of rhTSH. One week after the
administration of the ablative dose of 131I, a post dose whole-
body scan (WBS) was performed (Fig. 2).

RhTSH stimulated Tg levels were re-measured between
8-12 months after remnant ablation to confirm the success of
the procedure. Thyroglobuline levels were measured by quimio
luminiscence (ICMA) with a functional sensitivity of 0.5 ng/ml.
Tg Antibodies (Tg-Ab) were measured by an inmmunoradio-
metric assay with a detection limit lower than 0.5 UI/l.

Fig. 1.–  Thyroid scintigraphy observed in patient number 13 (see Table 1) showing
an elevated (10%) uptake after the administration of 100 µCi of radioiodine. rhTSH:
recombinant human TSH.
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TABLE 1.– Characteristics of the twenty patients with low risk classic papillary thyroid
carcinoma who received rhTSH-aided ablation, included in the study

Patient Age Tumor diameter Lymph node Tg level 131I uptake

 (years) (cm) dissection at ablation at ablation

(ng/ml) (%)

1 36 3.5 yes 6.2 3

2 21 1.5 no 1.2 2

3 42 2.7 yes 9.0 4

4 33 2.2 yes 11.4 5

5 25 1.7 no 5.6 3

6 28 2.8 yes 11.0 4

7 27 30 yes 2.4 2

8 35 1.3 no 4.3 3

9 24 2.2 no 2.1 2

10 41 3.9 yes 6.8 4

11 36 2.5 no 4.9 2

12 32 1.9 no 10.0 5

13 24 2.3 no 26.0 10

1 31 2.6 no 4.3 2

15 27 3.3 no 5.1 2

16 38 3.5 no 4.9 2

1 40 1.3 no 2.9 2

18 22 1.7 no 4.2 3

19 34 2.5 no 2.2 2

20 39 1.9 no 2.0 2

Fig. 2.–  Protocol for the post-surgical ablation with recombinant TSH (rhTSH). Whole-
body scan (WBS) after the administration of 50 mCi 131I to patient number 13 (see
Table 1) that confirms the big thyroid remnant in the neck. Black arrow: thyroid
bed uptake. White arrow: nasal and salivary glands radioiodine uptake. rhTSH:
recombinant human TSH; Tg: Thyroglobulin; Tg Ab: anti-thyroglobulin antibodies.
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Results

The mean stimulated level of Tg at the moment of ablation
was 6.3 ng/ml (range 1.2 to 26 ng/ml) (Table 1). All patients
had negative titers of Tg Ab. The initial thyroidal scintigraphy
showed the existence of small remnants in the thyroid bed in
all (mean radioiodine uptake 3% range 2-5%) (Table 1), ex-
cept for one patient in whom a big remnant was evidenced
(131I uptake of 10%). Radioiodine dose was decreased from
100 to 50 mCi in this last case (Figure 1 and 2).

Thyroid remnants were later confirmed by the WBS
after the administration of the radioiodine ablative dose
(50 or 100 mCi 131I).

A new rhTSH stimulated Tg level measured 3 days
after the second injection, and performed between 8 to
12 months after radioiodine ablation showed an undetec-
table Tg level in all patients confirming the success of the
radioiodine remnant ablation performed after rhTSH. Due
to the fact that the stimulated levels of Tg at that moment
were undetectable, associated with an ultrasonography
showing unaltered lymph nodes, these patients were con-
sidered free from disease and correctly ablated by the
rhTSH-aided radioiodine dose.

Discussion

It has been shown that diagnostic radioiodine doses pro-
duces thyroid “stunning” It occurs most prominently with
131I doses of 5 to10 mCi5, and when there is an increased
time between the diagnostic dose and radioiodine
therapy6. It is generally not visually appreciated at lower
doses (1-3 mCi).

Although it is not usually necessary to perform a diag-
nostic WBS after surgery, before ablation, it should be
considered in some circumstances, such as uncertainty
concerning the extent of thyroidectomy. In such a case, a
low activity of 131I (100 to 300 µCi) could be used in order
to reduce thyroid stunning7. Besides, in our country it is
very frequent that the nuclear medicine specialist will re-
quire having a thyroid scintigraphy to administer the first
radioiodine dose in order to certify the size of the thyroid
remnant after surgery, because a high radioiodine dose
could originate an actinic thyroiditis of the remnant. Fol-
lowing this approach, when rhTSH is used for ablation, it
would be necessary to administer two kits (4 injections),
one for the diagnostic WBS and the other one for the
administration of the ablative radioiodine dose. With the
present results we are showing that a diagnostic scintig-
raphy can be performed simultaneously with the admin-
istration of the radioiodine dose by using only one kit of
rhTSH (2 injections).

According to the experiences published up to date,
the ablation after rhTSH administration has been effec-
tive in most of the cases when a dose of 30 mCi 131I or

higher was used8-15. Pacini et al15 published the results of
the first prospective randomized multicenter study after
the administration of 100 mCi 131I in two situations: fol-
lowing rhTSH or after the discontinuation of the thyroid
hormone replacement therapy. The published results
showed that the ablation percentages were similar in both
situations and the quality of life maintained in patients
ablated after rhTSH compared to that observed in the
hypothyroid patients. Recently, the Food and Drug Ad-
ministration approved the use of rhTSH to perform
radioiodine ablation in patients with thyroid cancer in the
United States. On the other hand, Pacini et al11 had pre-
viously demonstrated that a single standard dose of 30
mCi of 131I was less effective for the ablation of thyroid
remnants when patients had been prepared with rhTSH
(54%) than when they had been prepared after hormone
discontinuation (84%). These authors explained the dif-
ference on the grounds of the accelerated clearance of
the radioiodine usually observed in euthyroid patients,
which would probably lead to the decrease of the thera-
peutic effect of radioactive iodine in such cases. Our per-
sonal opinion is that the main reason for such difference
may be related to the content of organic iodine in the syn-
thetic hormone of levothyroxine. This organic iodine would
compete with the radioiodine and might decrease its ef-
fectiveness16. Therefore, when we administer a radioiodine
dose after rhTSH, we always change levothyroxine to T3

about one month in advance, due to the fact that the lat-
ter contains less stable iodine than levothyroxine. This
would probably lead to a higher uptake in the thyroid rem-
nants and, as a consequence, would produce higher rates
of successful ablation. Recently, Barbaro et al17 concluded
that the impact of the amount of 131I to be administered
and the influence of iodine intake is still a theme of de-
bate. Therefore, when rhTSH is used for ablation,
radioiodine activities in the 90 to 100 mCi 131I range are
recommended, although a recent publication found good
ablation results using 50 mCi 131I and no change in thy-
roid hormone replacement was required18.

Another benefit of performing ablation after rhTSH,
besides the quality of life, is the greater permanence of
radioiodine in the remnants, as well as a lower systemic
effect after performing dosimetric studies19.

In conclusion, the post-surgical ablation after the ad-
ministration of rhTSH seems to be an effective method.
The use of this innovative protocol combining scintigra-
phy with the subsequent administration of a therapeutic
dose following the administration of rhTSH would avoid
the need of using 2 kits (four rhTSH injections) to perform
the ablation and would decrease the costs associated with
its use while will significantly enhance the quality of life of
the DTC patients.
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- - - -
Read not to contradict and confute, nor to believe and take for granted, nor to find

talk and discourse, but to weigh and consider.

Lea, no para contradecir y demostrar equivocaciones, no para creer y dar por asumido,
no para encontrar conversación y discurso, sino para ponderar y considerar.

Francis Bacon (1561-1626)

VIII. OF STUDIES. Selected English Essays. Chosen and arranged by W. Peacock.
The World's Classics. Oxford: Oxford UP, 1903. Reprinted 1963. p 21


