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Abstract

Objectives: To prospectively evaluate the outcome of pa-
tients with low-risk papillary thyroid carcinoma treated with
total thyroidectomy (TT) who did not undergo radioiodine
remnant ablation (RRA). Study Design: We prospectively fol-
lowed up 57 patients; 3 months after TT, thyroglobulin (Tg)
assessment and neck ultrasonography (US) were performed
while patients were taking L-T,, presenting suppressed TSH.
Six months after TT, patients underwent stimulated Tg test-
ing and whole-body scan (WBS) after recombinant TSH
(rhTSH). Then, 18 months after TT, the patients were evalu-
ated by neck US and Tg under TSH between 0.5 and 2.0 mIU/
ml. Two years after TT, we performed another rhTSH assess-

ment, measuring Tg and making a WBS. The patients were
then annually monitored with neck US and Tg measurement
under TSH between 0.5 and 2.0 mIU/I for 36-84 months. Re-
sults: Neck US of all patients, 3 months after TT, presented
no evidence of abnormal residual tissues or metastatic
lymph nodes (negative neck US); at this time, the mean Tg
level was 0.42 ng/ml. Six months after surgery, after rhTSH,
the mean thyroid bed uptake was 1.82%, and Tg levels
ranged from 0.10 to 22.30 ng/ml (mean, 2.89 ng/ml). The pa-
tients were followed up without any sign of recurrence (neg-
ative neck US and stable or decreasing Tg levels). During the
ongoing follow-up, the Tg trend was stable or decreasing,
independently of the initial suppressed or stimulated Tg lev-
el, or WBS uptake. Conclusions: In patients with low-risk dif-
ferentiated thyroid cancer, who were operated by TT and
who did not undergo RRA, an excellent response to treat-
ment may be confirmed by annual neck US and Tg trend.
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Introduction

The incidence of differentiated thyroid cancer is rising
significantly, but it is not accompanied by a proportional
increase in mortality [1-4]. This phenomenon is mainly
due to the early diagnosis of small tumors without local
or distant metastasis, instigated by the popular use of im-
aging tests, particularly neck ultrasonography (US) [5, 6].
Thus, the diagnosis of low-risk thyroid cancer is becom-
ing more common, and this fact is determining revisions
on the follow-up care (2, 7, 8].

The treatment of differentiated thyroid cancer usually
consists of total thyroidectomy (TT) and radioiodine
remnant ablation (RRA) [4, 8]. The rationale for the use
of RRA comprises: remnant ablation, to facilitate the de-
tection of recurrent disease and initial staging; adjuvant
therapy, to decrease the risk of recurrence and disease-
specific mortality by destroying suspected, but unproven
metastatic disease, and radioidine treatment, to treat
known persistent disease. RRA has additional benefits,
such as postdose RRA scanning in postsurgical staging
and improving the sensitivity of serum thyroglobulin
(Tg) during follow-up [4, 8]. However, more recent
guidelines recommend a more judicious use of RRA in
low-risk patients, since there are adverse effects on RRA,
particularly related to chronic sialoadenitis and second
malignancies [8-18].

Therefore, the treatment of low-risk tumors tends to
be less invasive than that of high-risk tumors [9-11],
thereby avoiding adverse effects [12-16]. Another point
of controversy is how the follow-up care for these patients
not submitted to RRA should be accomplished, particu-
larly considering that Tg levels may remain detectable
due to the presence of thyroid tissue not totally removed
by surgery [18].

Durante et al. [19] have retrospectively studied the
long-term development of incidental papillary thyroid
cancer patients who did not undergo postoperative RRA;
they analyzed the temporal trends of serial Tg in 78 pa-
tients and concluded that postoperative serum Tg values
spontaneously drop to undetectable levels within 5-7
years after T'T.

The objectives of this study were to prospectively eval-
uate the follow-up of low-risk thyroid cancer patients
who were treated with TT and who did not undergo RRA,
to see disease recurrence. In addition, we analyzed which
of the following tests best predicts a disease-free follow-
up: neck US, basal sensitive Tg measurements (Tg tem-
poral trend), stimulated Tg levels or whole-body scan
(WBS) uptake.

Follow-Up of Low-Risk Thyroid Cancer

Subjects and Methods

Study Design

We performed a prospective study at a single Brazilian thy-
roid disease center to evaluate the outcomes of low-risk thyroid
cancer patients who were not submitted to RRA after TT. After
obtaining Institutional Ethics Committee approval, signed in-
formed consent was obtained from all patients.

Patients

A total of 2,007 patients with thyroid nodules were referred,
evaluated, treated and followed up by a single team of physicians
at the associated Thyroid Diseases Centers at the Division of En-
docrinology, Department of Medicine, Escola Paulista de Me-
dicina, Universidade Federal de Sdo Paulo, and the Instituto Is-
raelita de Ensino e Pesquisa Albert Einstein (in Sdo Paulo, Bra-
zil). From these 2,007 patients, 550 with differentiated thyroid
cancer underwent TT by the same surgical team based on the
diagnosis of suspicious or malignant fine needle aspiration cytol-
ogy (Bethesda V or VI). A total of 57 from these 550 patients were
classified as being at low risk for disease recurrence according to
the American Thyroid Association (ATA) stratification [4],
founded on the following criteria: a tumor measuring less than
4.0 cm, restricted to the thyroid gland and showing a nonaggres-
sive histology. Those patients also presented negative Tg anti-
bodies, no family history of thyroid cancer, no history of head
and neck irradiation and no extracapsular involvement, and
were considered by the team of physicians to be an adequate
group to be enrolled in a prospective follow-up study without
receiving RRA, following ATA’s recommendations [4, 20]. They
were evaluated during a follow-up period of 36-84 months. The
patients consisted of 51 women and 6 men, with a mean age of
48 + 14 years (range 22-80 years); 24 patients (42%) presented a
tumor <1 cm, 25 patients (44%) a tumor between 1 and 2 cm, and
8 patients (14%) a tumor >2 cm; 56 patients showed papillary
thyroid carcinoma, 31 (55%) being with classical histology, 21
(38%) with follicular variant histology and 4 (7%) with onco-
cytic variant histology; 1 patient presented minimally invasive
follicular carcinoma. Twenty-one patients (37%) showed multi-
focal tumors.

Follow-Up

Three months after TT, a sensitive Tg under suppressed TSH
(less than 0.05 mIU/]; Tgl) was measured, and a neck US was
performed. Six months after surgery, we performed a WBS with
3-5 mCi 1?°] after recombinant TSH (thTSH) to check the post-
operative thyroid bed or cervical uptake, and we also obtained a
stimulated Tg (stiTgl). Then, L-T, was reduced, and the TSH
levels were maintained between 0.5 and 2.0 mIU/L. Approximate-
ly 18 months after surgery, a second basal sample was obtained
to measure Tg levels under TSH levels ranging from 0.5 to 2.0
mlIU/I (Tg2), and we performed a new neck US. Two years after
TT, we performed another WBS, with a stimulated Tg (stiTg2)
assessment, to determine whether there were any changes in the
results compared with the first WBS and stiTgl. The patients
were then annually monitored for Tg under TSH levels between
0.5and 2.0 mIU/I (i.e. Tg3, Tg4, Tg5 and Tg6); additionally, neck
US were also performed at the same time.
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Methods

Serum Assays (Tg, anti-Tg Antibodies and TSH)

During the study period, two assay systems for Tg and anti-Tg
antibody were used sequentially. From 2008 to 2013, Tg chemilu-
minescent immunometric assays (Roche®) were performed, with
a functional sensitivity of 1.0 ng/ml and an analytical sensitivity of
0.1 ng/ml. After January 2013, the established method was a high-
ly sensitive, second-generation chemiluminescent assay (Tg Ac-
cess immunoassay, Beckman Coulter, Brea, Calif., USA) with
functional and analytical sensitivities of 0.1 ng/ml.

Anti-Tg was measured using a chemiluminescent immuno-
metric assay until 2009 (reference range, 0-5 IU/ml). Afterwards,
an indirect electrochemiluminescent immunoassay (reference
range, 0-115 IU/ml; Roche®) was used.

TSH was measured with a chemiluminescent method (Or-
tho®), with a reference range of 0.40-4.50 mIU/l and a detection
limit of 0.01 mIU/L

Tg Stimulation Tests and Radioiodine Imaging

The patients were submitted to WBS and Tg measurements
after rhTSH by receiving one injection of thTSH (0.9 mg i.m., Thy-
rogen, Genzyme Corp., Cambridge, Mass., USA) for 2 consecutive
days. Serum samples for TSH, Tg and Tg antibody measurements
were collected 24 and 72 h after the second injection. A WBS was
performed 48 h after administering a 3- to 5-mCi tracer dose of
123]. Two-head gamma cameras equipped with high-energy colli-
mators were used to perform WBS (speed, 6 cm/min; matrix, 1,024
x 1,024 x 16) and to collect planar images of the neck and medias-
tinum (matrix, 128 x 128; counts, 12,345).

Neck Ultrasound

Cervical US was performed with linear, multifrequency, 7.5- to
10-MHz transducers and integrated with color Doppler (EnVisor
Phillips) examinations by the same radiologist.

Statistical Analysis

All data are presented as means, standard deviations, minimum
and maximum values. Categorical variables are presented as the
absolute frequency and percentage. The continuous variables were
log transformed before the analysis. To assess the correlation be-
tween the continuous variables, we calculated Pearson’s correla-
tion coefficient. We used the paired t test for a 2-group analysis and
a repeated measures ANOVA for an analysis of more than 2
groups. p < 0.05 was considered significant.

Results

Three months after surgery, all 57 patients with a low
risk of recurrence of disease and not submitted to RRA
presented no evidence of abnormal residual tissues or
metastatic lymph nodes on neck US (negative neck US).
Their mean Tg1 level was 0.42 + 0.86 ng/ml (range, 0.10-
5.10 ng/ml; median, 0.10 ng/ml); 54 patients presented
Tgl <1 ng/ml, and only 3 patients presented Tgl >1 ng/
ml (table 1). Six months after surgery, after stimulation
with thTSH, the patients showed a mean thyroid bed up-
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Fig. 1. Relationship between WBS uptake and stimulated Tg level.

Table 1. Mean + SD, median, minimal and maximal Tg levels in
the 57 patients during the first 18 months

Tgl, ng/ml stiTgl, ng/ml  Tg2, ng/ml
Mean 0.42 2.89 0.28
Median 0.10 2.00 0.10
SD 0.86 3.92 0.35
Min. 0.10 0.10 0.10
Max. 5.10 22.3 2.10

take 0f 1.82% (0.10-6.4%) and a mean stiTgl of 2.9 £ 3.92
ng/ml (range, 0.10-22.3 ng/ml; median, 2.0 ng/ml; ta-
ble 1). The WBS were performed to confirm that there
was no uptake outside the thyroid bed and that Tg could
be a good marker for these patients, considering that thy-
roid remnants would be detected. The relationship be-
tween WBS uptake and stimulated Tglevel is a dispersion
diagram indicating a strong positive correlation between
stimulated Tg level and WBS uptake (r = 0.68, p < 0.01;
fig. 1).

After 18 months of follow-up, all patients had negative
neck US and a mean serum Tg (Tg2) level of 0.28 ng/ml
(range 0.10-2.1 ng/ml) without suppressed TSH levels
(table 1). Tglevels have shown a spontaneous drop to un-
detectable levels in almost all patients.

When we performed the second rhTSH WBS, 24
months after surgery, the results showed that the thyroid
bed uptake and the stimulated Tg (stiTg2) levels were
much lower when compared with the first scan and
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Fig. 2. a, b Serum Tg levels during the follow-up.

Table 2. Comparison between the first (6 months after surgery)
and second (24 months after surgery) stimulated WBS uptake and
stimulated Tg levels after thTSH in the 57 patients (means + SD)

6 months 24 months p
after surgery  after surgery
stiTg, ng/ml 2.89+3.92 0.86+0.84 <0.01
WBS uptake, % 1.82+1.34 0.72+0.50 <0.01

stiTgl, although no additional therapy was performed in
the patients (table 2).

During the ongoing follow-up, although very few pa-
tients continued to have detectable serum Tg levels, the
temporal trend tended to decline or, at least, to be stable,
independently of the initial suppressed Tg level, stimu-
lated Tg level or WBS uptake (fig. 2a, b). No patients de-
veloped anti-Tg antibodies during the follow-up.

Despite the presence of Tg, all neck US scans were neg-
ative, and the patients were considered to have no evi-
dence of disease. Therefore, besides a negative neck US,
Tg is also a reliable marker when viewed as a temporal
trend and not as individual values, because it may remain
detectable throughout the entire follow-up, even in the
absence of structural disease.

Follow-Up of Low-Risk Thyroid Cancer

Discussion

Currently, RRA is used less often in low-risk patients
[9, 14, 17-19, 21]. However, without the ablation of the
thyroid remnant, Tg measurements may remain detect-
able during the follow-up, even in the absence of persis-
tent or distant disease [19]. Our data suggest that in pa-
tients prospectively studied who were not submitted to
RRA, the neck US, associated with the ‘temporal Tg
trend’, are the best follow-up approaches. Thus, this study
showed that ongoing restratification [10, 22-24] should
be used even if patients are not submitted to RRA. If a
stable or declining temporal Tg trend is observed and the
neck US shows no signs of structural disease, an excellent
response to the therapy may be assumed, and the follow-
up can consist of annual serum Tg measurements, with
the patients taking L-T, to maintain a TSH level between
0.5 and 2.0 mIU/L. The performance of annual neck US
could be postponed to every 2-3 years, as already sug-
gested [25].

In this study, all patients were submitted to TT by the
same surgical team when the cytological results were sus-
picious for papillary carcinoma (Bethesda V and VI).
These patients did not undergo cervical dissection. How-
ever, the surgical approach for low-risk patients remains
controversial in terms of performing lobectomy for uni-
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focal tumors measuring less than 1 cm in the absence of
lymph nodes or distant metastasis [26]. Additionally,
studies from Japan [27] have suggested clinical follow-up
for patients having microcarcinoma, without surgical in-
tervention unless there are signs of progression on the
neck US. However, considering the Brazilian culture, this
approach would be difficult to implement, because the
population usually does not accept the ‘watchful waiting’
approach for cancer and prefers surgical intervention.

Although recent studies suggest a lower use of radioac-
tive iodine for the remnant ablation because there is little
evidence demonstrating long-term efficacy and lower re-
currence, its use is still common and differs greatly be-
tween centers [17]. Radioidine therapy has been used
since 1960 for remnant ablation [28], but became more
popular in the 1990s, being considered the standard of
care [29, 30]. For low-risk thyroid cancer, studies suggest
using 30 mCi for RRA, with the aim of achieving negative
Tg levels for accurate surveillance [11, 31, 32]. Our study
shows that the use of RRA just to turn Tg into an accurate
marker is not necessary, because it is not a single Tg value
that most matters, but rather the Tg trend during the fol-
low-up, as others have also demonstrated [33, 34].

The ATA guideline [4] advises the use of serial Tg mea-
surements and neck US in the postoperative follow-up of
patients who were not submitted to RRA, but these guide-
lines do not specify how or when these methods should
be used. In our study, we found that annual Tg measure-
ments and neck US are sufficient to ensure safe follow-
ups and to observe the Tg trend. Additionally, there is no
need for radioiodine imaging or stimulated Tg in these
cases [30].

There are some limitations in our study, including the
sample size. However, no previous study has followed so
many low-risk cancer cases with tumors larger than 1 cm
that were not incidental findings, but were diagnosed by
fine needle aspiration cytology before surgery [19]. Sec-
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