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The aim of our study was to evaluate and compare in thyroid
cancer patients the predictive value for disease progression of
thyroglobulin (Tg) levels measured under thyroid-stimulating
hormone (TSH) stimulation, in the postoperative period just
before 131I ablative therapy and at the time of control 6–12 mo
later. Methods: Two-hundred twelve consecutive patients
treated for a well-differentiated thyroid carcinoma (184 papillary,
28 follicular) with no initial distant metastases were retrospec-
tively studied. All patients had a total or near-total thyroidec-
tomy followed by ablation with 3.7 GBq 131I. Tg levels were
determined just before ablative therapy (Tg1) and 6–12 mo later
(Tg2). Thresholds of 30 and 10 ng/mL were used for Tg1 and
Tg2, respectively. Univariate and multivariate analyses were
performed to assess the predictive value for disease progres-
sion of the 2 Tg determinations. Results: Thirty patients had a
Tg1 level � 30 ng/mL. Six to 12 mo later, 30 patients had a Tg2
level � 10 ng/mL, 19 of whom had initially a Tg1 level � 30
ng/mL. Disease progression was reported in 20 patients (9%).
Progression-free survival rates were significantly lower in pa-
tients with a low Tg1 or Tg2 level but the difference was more
important with Tg2. With univariate analysis, 5 variables were
significantly associated with disease progression: Tg2, Tg1,
node invasion, extrathyroidal extension, and tumor size. With
multivariate analysis, only Tg2 (odds ratio [OR] � 16.4; 95%
confidence interval [95% CI] � 5.7–47.4; P � 0.001) and node
invasion (OR � 2.7; 95% CI � 1.0–7.2; P � 0.04) had an
independent prognostic value. When only initial parameters
were considered, Tg1 and node invasion were the 2 indepen-
dent prognostic factors. The OR decreased for Tg1 (OR � 10.1;
95% CI � 4.0–25.7; P � 0.001) but increased for node invasion
(OR � 4.4; 95% CI � 1.7–11.2; P � 0.002). Conclusion: Among

all clinical and tumoral variables, lymph node invasion and se-
rum Tg level are 2 important parameters to define the risk of
disease progression. Although Tg2 appears more significant
than Tg1, both Tg levels measured under TSH stimulation, in the
postoperative period and a few months after ablative therapy,
have a predictive value. In clinical practice, patients at risk can
be selected as soon as the initial lymph node status and Tg1
level are known.
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Surgery followed by131I ablative therapy (IAT) is the
initial treatment most often used in patients with a well-
differentiated thyroid cancer. The thyroglobulin (Tg) level
obtained 6–12 mo after IAT under thyroid-stimulating hor-
mone (TSH) stimulation is regarded as a very good prog-
nostic indicator (1–7) and is of decisive importance for the
clinical management of patients with a differentiated thy-
roid carcinoma. The value of the initial Tg level measured
in the postoperative period and before IAT has been con-
sidered unclear because thyroid remnants may contribute to
the production of Tg. For many investigators, total thyroid
ablation seems necessary to consider the serum Tg level as
a reliable tumor marker. However, a few studies have re-
ported that high initial values of the postoperative Tg level
could be related to initial metastases or further recurrences
(8–12).

For clinicians, the question is to know whether the prog-
nostic information given by the Tg level under TSH stim-
ulation at 6–12 mo can be obtained earlier, at the time of
IAT, with sufficient reliability.
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The aim of this study was to evaluate and compare, in
patients with no initial distant metastases, the predictive
value for disease progression of both Tg levels measured,
under TSH stimulation, before and after IAT, taking into
account the usual clinical and tumoral factors.

MATERIALS AND METHODS

Patients and Tumor Characteristics
Two-hundred eighty-eight consecutive patients without initial

distant metastases, who were treated between January 1990 and
December 2000 by a total or near-total thyroidectomy followed by
IAT, were studied. In this retrospective study, patients considered
with no distant metastases had a normal clinical examination, no
foci of uptake outside the thyroid bed on posttherapeutic whole-
body scintigraphy (WBS), normal ultrasonography, and a normal
chest radiograph. In this series, 42 patients with anti-Tg antibodies
and 34 in whom it was not measured were excluded. Two-hundred
twelve patients were finally included (59 men, 153 women; age
range, 15–79 y; mean age � SD, 47 � 15 y). Histologic exami-
nation revealed papillary carcinomas in 184 patients and follicular
carcinomas in 28 patients (including 7 Hürthle cell carcinomas).
Cervical lymph node dissection was not systematically done but
was performed in 119 patients (56%) on the basis of lymph node
clinical involvement or an abnormal aspect at the time of cervi-
cotomy. According to the pathologic tumor-node-metastasis
(pTNM) classification (13), lymph node status was pN1 in 56, pN0
in 63, and pNx in 93. Other histopathologic characteristics were
also recorded: tumor size, multifocality, bilaterality, extrathyroidal
extension, and vascular invasion. Patients and tumor characteris-
tics are presented in Table 1. The median follow-up was 5.1 y
(range, 1–12 y).

IAT and Scintigraphic Control
Within a few months after surgery (mean � SD, 2.7 � 1.9 mo),

patients were given 3.7 GBq 131I after withdrawal of hormone
therapy for at least 4 wk. No diagnostic scintigraphy was per-
formed before 131I administration. Posttherapeutic WBS was per-
formed 4 d later, using a single-head �-camera equipped with a
high-energy, parallel-hole collimator (DSX; Sopha Medical Vi-
sion). No quantitative measurement of the thyroid uptake was
made. To control the IAT efficacy, diagnostic WBS was planned
6–12 mo later (mean � SD, 7.9 � 2.7 mo) off hormonal therapy.
Images were obtained 2 d after injection of 185 MBq 131I. After-
ward, periodic diagnostic WBS associated with Tg determinations
off therapy were planned throughout the follow-up period.

Biologic Measurements
Levels of TSH, Tg, and anti-Tg antibodies were measured

postoperatively just before IAT and at the time of control. TSH
values were measured with a radioimmunoassay (Schering CIS
Bio International). Tg levels were determined using an immuno-
radiometric assay (Sanofi Diagnostic Pasteur), with a low detection
limit of 0.7 ng/mL. The range of normal values was 1.5–35 ng/mL.
For Tg measurements before IAT (Tg1), a threshold of 30 ng/mL
was chosen near the upper limit of the normal range. A threshold
of 10 ng/mL was used for Tg measurements 6–12 mo after IAT
(Tg2). Anti-Tg antibodies were detected with a radioimmunoassay
(Bio-Rad) in all patients. Patients with positive or undetermined
values were excluded.

Study Design
Predictive variables of disease progression were studied. Dis-

ease progression was defined as the first clinical reappearance of
disease, after complete ablation of thyroid remnants. It included all
clinical events reported (nodal metastases, local relapses, and
distant metastases) and confirmed by imaging modalities or sur-
gery.

For each patient, clinical and histopathologic variables included
in the analysis were as follows: age at diagnosis (�45 y vs. �45
y), sex (male vs. female), histologic subtype (papillary vs. follic-
ular), tumor size (�4 cm vs. �4 cm), multifocality (present vs.
absent), bilaterality (present vs. absent), extrathyroidal extension
(present vs. absent), vascular invasion (present vs. absent), and
lymph node invasion (present [pN1] vs. absent [pN0 and pNx]).

The biologic variables considered were the TSH and Tg levels
measured in the postoperative period just before IAT and 6–12 mo
later at the time of control.

Statistical Analysis
Associations between qualitative variables were assessed by the

Pearson �2 test. For quantitative variables, the means comparison
was done with the Student t test in the case of a normal distribution
or with the Mann–Whitney test otherwise.

Univariate analyses of the prognostic significance of these vari-
ables were performed using the Cox model. Multivariate analyses
were done to identify prognostic variables of independent statisti-
cal significance in predicting disease progression. The Cox pro-
portional hazards model was used with a forward variable selec-

TABLE 1
Characteristics of Patients

Characteristic
No. of

patients %

Sex
Male 59 28
Female 153 72

Age (y)
�45 92 43
�45 120 57

Histologic subtype
Papillary 184 87
Follicular 28 13

Tumor size (cm)
�4 188 89
�4 24 11

Multifocality
Absent 123 58
Present 89 42

Bilaterality
Absent 149 70
Present 63 30

Extrathyroidal extension
Absent 167 79
Present 45 21

Vascular invasion
Absent 182 86
Present 30 14

Lymph node invasion
pNx 93 44
pN0 63 30
pN1 56 26
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tion technique. It included all variables that were significant in
univariate analysis. Variables were removed from the model if the
significance level was �0.20 and retained if the significance level
was �0.20. Progression-free survival curves were estimated using
the actuarial method and compared with the log-rank test. P �
0.05 was considered statistically significant.

Tabulation, univariate and multivariate analyses, logistic regres-
sion, and progression-free survival curves were performed using
Stata Statistical Software (Stata Corp.).

RESULTS

At the time of IAT, thyroid remnants were present on
posttherapy scans in all patients except one. The median
Tg1 value was 9 ng/mL (range, 0–2,470 ng/mL). In one
patient, a very high level of Tg1 (2,470 ng/mL) was ob-
served and controlled, raising the possibility of initial dis-
tant metastases. The posttherapeutic WBS showed no foci
of uptake outside the thyroid bed but only a large thyroid
remnant, confirmed by ultrasonography. No pathologic
lymph node was evident. The chest radiograph was also
normal. As the Tg level and the scintigraphic image nor-
malized progressively with time, distant metastases were
ruled out. In 4 other patients, cervical node metastases were
immediately suspected on posttherapeutic scintigraphy, ev-
ident on ultrasonography and confirmed a few months later
by surgery. These 4 patients, in whom node metastases were
associated with high Tg1 values (range, 138–448 ng/mL),
were excluded from further analysis.

Among the 208 patients clinically free of disease at the
time of IAT, 30 patients had a Tg1 level � 30 ng/mL. At the
time of control, 6–12 mo later, 30 patients had an elevated
Tg2 level, 19 of whom had initially a Tg1 level � 30 ng/mL.
After initial therapy, considering the whole follow-up, 176
patients (85%) were progressively in complete remission, with
an undetectable Tg level off therapy. One patient, after com-
plete remission, presented a significant increase of the Tg level
off therapy 2 y later, with evidence of bone metastases. Four
patients, despite a low and stable Tg level, presented evidence
of disease progression (3 local recurrences, 1 lung metastases).
In 27 patients, the Tg level never normalized but remained
high or increased; 15 of them presented a clinical evolution (12
nodal metastases, 1 local recurrence, 2 distant metastases). In
the other 12 patients, despite a persistent elevated Tg level, a
complete work-up showed no clinical evidence of disease.
Evolution of thyroid disease according to Tg1 and Tg2 levels
is presented in Table 2.

Finally, only 20 patients (9%) presented a disease pro-
gression. The median time to diagnosis was 2.4 y (range,
0.7–7.2 y). Eighty percent of the clinical events occurred
before 5 y. Ultrasonography was contributory in 12, CT in
5, and WBS in only 3 patients. The initial lymph node status
in these patients (pN0 � 5%, pNx � 30%, pN1 � 65%) was
significantly different (P � 0.0001) compared with that of
disease-free patients (pN0 � 32%, pNx � 47%, pN1 �
21%). The median Tg1 level also differed significantly
compared with that of patients clinically free of disease
(41.5 and 6.7 ng/mL, respectively; P � 0.002).

Predictive variables for disease progression were studied.
The lymph node status was among the studied variables. As
illustrated in Figure 1, progression-free survival curves
were not significantly different between pNx and pN0 pa-
tients (P � 0.18), and the 2 groups of patients were com-
bined together, versus the pN1 patients. With univariate
analysis, 5 variables were significantly associated with dis-
ease progression (Table 3). Ranking in decreasing order of
odds ratio (OR) values were Tg2 level � 10 ng/mL, Tg1
level � 30 ng/mL, lymph node invasion, extrathyroidal
extension, and tumor size � 4 cm. The most important were
Tg2 and Tg1 with very high ORs. When we reexamined our
data by multivariate analysis (Table 4), only Tg2 (OR �
16.4, 95% confidence interval [95% CI] � 5.7–47.4; P �
0.001) and node invasion (OR � 2.7; 95% CI � 1.0–7.2;
P � 0.048) remained as independent prognostic factors.
When only parameters known just before IAT were consid-
ered, Tg1 and node invasion were the only 2 independent
predictive factors (Table 5). Despite the presence of thyroid
remnants, the Tg1 OR was significant (OR � 10.1; 95%
CI � 4.0–25.7; P � 0.001) but was lower than the Tg2 OR
in the previous analysis. In contrast, the OR increased for
the lymph node invasion (OR � 4.4; 95% CI � 1.7–11.2;
P � 0.002).

As Tg1 threshold was arbitrarily chosen at 30 ng/mL, this
cutoff value was checked later on with a receiver-operating-

FIGURE 1. Progression-free survival curves according to ini-
tial lymph node status. There was no significant difference (P �
0.18) between pN0 and pNx patients. A significant difference
was found between pN0 and pN1 (P � 0.0001) and between
pNx and pN1 (P � 0.0001).

TABLE 2
Evolution of Thyroid Disease After Initial Therapy

According to Tg1 and Tg2 Levels (ng/mL)

Evolution

Tg1 � 30 Tg1 � 30

Tg2 � 10 Tg2 � 10 Tg2 � 10 Tg2 � 10

Disease progression 4 3 1 12
Isolated elevated Tg 0 6 0 6
Complete remission 163 2 10 1
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characteristic analysis. Taking into account the clinical
events that occurred during the follow-up, the accuracy was
calculated from 5 to 100 ng/mL, in steps of 5 ng/mL, and
ranged from 48% to 90%. The best accuracy was obtained
for Tg1 values between 30 and 100 ng/mL.

The prognostic role of Tg1 and Tg2 levels was also
illustrated with the progression-free survival curves (Figs. 2
and 3). Disease progression was more frequent among pa-
tients with Tg1 levels � 30 ng/mL compared with that
among patients with Tg1 levels � 30 ng/mL. At 5 y,
progression-free rates were 66% and 96%, respectively
(P � 0.0001). The difference was more important with Tg2.
Progression-free rates were 55% and 97% (P � 0.0001).

Possible factors to explain the importance of high Tg1
levels were analyzed. No correlation was found with the
TSH level or the time interval from surgery. In the group
with Tg1 levels � 30 ng/mL and in the group with Tg1
levels � 30 ng/mL, the medians of TSH values did not
differ significantly. They were 64.9 and 74.8 mIU/mL,
respectively (not significant). The time interval between
surgery and Tg1 measurement was also similar in the 2
groups, 2.4 � 1.5 mo (mean � SD) versus 2.6 � 2.0 mo
(not significant). Statistical associations were sought be-
tween high Tg1 levels and other histopathologic features.
With a logistic regression model, extrathyroidal extension
was found as the only independent predictive factor of high
Tg1 values (OR � 2.7; 95% CI � 1.2–6.3; P � 0.02).

Finally, at the time of IAT and at the time of control, node
invasion and high Tg levels under TSH stimulation were the
2 prognostic variables outlined by multivariate analysis.
Patients at risk of disease progression were patients with an
elevated Tg1 or Tg2 level or a nodal invasion. Taking into
account the 2 prognostic variables combined together, the
5-y progression rate was estimated in a subgroup of 109
patients followed-up during 5 y or more. Fourteen of 16
clinical evolutions (87.5%) were reported in the patients
with a node invasion or an elevated Tg1 or Tg2 level
(Tables 6 and 7). The positive predictive value (PPV) and
the negative predictive value (NPV) of the 2 prognostic
variables were calculated. Considering the node invasion
combined with Tg1, these values were 37% and 97%,
respectively. Using Tg2, similar values were obtained, 40%
and 97%, respectively.

DISCUSSION

In this study of 212 patients with differentiated thyroid
carcinoma, all patients had a total or near-total thyroidec-
tomy followed by IAT. The follow-up schedule was the
same in all cases, providing a homogeneous clinical man-
agement of the studied population. Only 9% of the patients
presented clinical recurrences with a median follow-up of
5 y. This small number is similar to that of other reports

FIGURE 2. Progression-free survival curves according to Tg1
level measured in postoperative period just before IAT.

TABLE 3
Univariate Analysis of Predictive Factors for Disease

Progression 6–12 Months After IAT

Predictive factor OR 95% CI P value

Tg2 � 10 ng/mL 22.6 8.2–62.5 �0.001
Tg1 � 30 ng/mL 12.5 5.0–31.5 �0.001
Node invasion 6.0 2.4–15.0 �0.001
Extrathyroidal extension 3.2 1.3–7.9 0.009
Tumor size � 4 cm 3.1 1.1–8.5 0.03

OR � odds ratio; 95% CI � 95% confidence interval.

TABLE 4
Multivariate Analysis of Predictive Factors for Disease

Progression 6–12 Months After IAT

Predictive factor OR 95% CI P value

Tg2 (ng/mL)
�10* 1
�10 16.4 5.7–47.4 �0.001

Node invasion
Absent* 1
Present 2.7 1.0–7.2 0.048

*Reference category.
OR � odds ratio; 95% CI � 95% confidence interval.

TABLE 5
Multivariate Analysis of Predictive Factors for Disease

Progression Before IAT

Predictive factor OR 95% CI P value

Tg1 (ng/mL)
�30* 1
�30 10.1 4.0–25.7 �0.001

Node invasion
Absent* 1
Present 4.4 1.7–11.2 0.002

*Reference category.
OR � odds ratio; 95% CI � 95% confidence interval.
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(14–17). With the help of ultrasonography, lymph node
metastases were often found, even in two thirds of the
patients who had a cervical node dissection. Diagnostic
WBS was of little help; many recent studies have shown its
poor usefulness, in contrast to ultrasonography (18–22).

Among the 5 predictive factors for disease progression
found by univariate analysis, size � 4 cm, extrathyroidal
extension, and lymph node invasion are well-known prog-
nostic factors (15-17,23–25). With multivariate analysis,
lymph node invasion was the only morphologic predictive
factor. In this series, pN0 patients were pooled with pNx
patients in whom node dissection was not performed be-
cause of a normal aspect at the time of cervicotomy. It was
previously determined that recurrence-free survival curves
did not differ significantly between these 2 groups.

In this study, age did not appear as a predictive variable
of recurrence. This was unexpected as age is an important
prognostic factor in thyroid cancer patients (14–15,23–25).
This is probably related to the small number of recurrences
reported and also to the high incidence of nodal recurrences
observed in this series in younger patients. Seven of 12
nodal recurrences were found in patients �45 y old,
whereas all local and distant recurrences were observed in
patients �45 y old.

Above all, the 2 major factors to predict the clinical
evolution were the biologic factors, the Tg1 and Tg2 levels
measured before and after IAT. In univariate analysis, the
Tg2 level measured 6–12 mo after therapy was the most

important predictive factor among all parameters. When
Tg1 and Tg2 were entered into a multivariate model, only
Tg2 emerged as a stronger predictive factor, in association
with the lymph node invasion. The Tg level measured
several months after IAT is a well-known marker of the
disease course. Undetectable levels under TSH stimulation
are good indicators of the disease-free status, whereas ele-
vated levels correlate with persistent disease (6,19). For
Tg2, a threshold of 10 ng/mL was used in the analysis. A
Tg2 level above 10 ng/mL is considered pathologic by
many investigators because such levels are highly predictive
of recurrences (4,7,26). This has been determined even
when WBS performed at the same time is negative (2,3,6).
As observed recently by Mazzaferri et al., this cutoff, albeit
arbitrary, is often used for empiric 131I therapy (27).

The prognostic value of the initial Tg level measured in
the postoperative period just before IAT is often debated
because of the presence of thyroid remnants that contribute
to the Tg synthesis. In our series, although functional thy-
roid remnants were observed in all patients except one on
the posttherapeutic WBS, Tg1 levels above 30 ng/mL were
significantly associated with disease progression. Tg1 had a
reliable prognostic value but was less significant than Tg2.
Until now, only a few reports have demonstrated the prog-
nostic value of the Tg1 level. Some have shown that the Tg1
measurement could be an early indication of the existence
of a metastatic disease (7–9,11), but most metastases were
initial metastases discovered on posttherapeutic WBS. The
purpose of this study was to analyze the possible role of Tg1
on the course of the disease, in patients clinically free of
disease after the initial therapy. This is why 4 patients with
very high Tg1 levels, in whom initial node metastases were
discovered at the time of IAT, were excluded from the
analysis. Others have pointed out that patients with high
Tg1 levels were at increased risk of recurrence (10,12). But
no hypothesis was suggested to explain the high Tg1 levels
in patients in whom recurrence developed. In our study,
factors as the TSH stimulation level and the time interval
between surgery and Tg1 measurement were eliminated. By
logistic regression analysis, Tg1 levels above 30 ng/mL
were demonstrated to be significantly associated with the
extrathyroidal extension, suggesting a basis for the pejora-
tive evolution of these patients. Interestingly, in the study of
Hall et al., the median Tg1 level was particularly high in

FIGURE 3. Progression-free survival curves according to Tg2
level measured 6–12 mo after IAT.

TABLE 6
Distribution of Clinical Events After 5-Year Follow-Up

According to Tg1 Level and Lymph Node Status

Tg1 level and lymph
node status No events Events

N� and Tg1 � 30 ng/mL 69 2
N� or Tg1 � 30 ng/mL 24 14

N� � node invasion absent; N� � node invasion present.

TABLE 7
Distribution of Clinical Events After 5-Year Follow-Up

According to Tg2 Level and Lymph Node Status

Tg2 level and lymph
node status No events Events

N� and Tg2 � 10 ng/mL 72 2
N� or Tg2 � 10 ng/mL 21 14

N� � node invasion absent; N� � node invasion present.
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stage III patients presenting an extrathyroidal extension
(10). In all of these reports, no comparison was done with
Tg2. In our study, we evaluated and compared the prognos-
tic value of the 2 Tg determinations in the same patients.
Despite a lower OR, Tg1 had a significant prognostic value
at the time of initial therapy.

For the determination of Tg1 threshold, to our knowl-
edge, no reference exists in the literature about the normal
distribution of postoperative Tg values in thyroidectomized
patients. Very few investigations have studied the prognos-
tic value of Tg1. Thresholds used vary from 10 to 69.7
ng/mL. In the series of Oyen et al., a cutoff value of 10
ng/mL was chosen before ablation because no initial me-
tastases were found below this value (7). However, this
cutoff was too low to discriminate between patients with
thyroid remnants and those with initial distant metastases
who represented only 16% of the patients. Ruiz-Garcia et al.
used a cutoff of 23 ng/mL, chosen at the upper limit of the
normal range in his laboratory (12). Hall et al., after exam-
ining several different values, selected a threshold of 20
ng/mL as the optimum cutoff point because the hazard of
recurrences was greatest at this level (10). Ronga et al.
performed a receiver-operating-characteristic curve analysis
and showed that a threshold of 69.7 ng/mL gave the best
PPV for the presence of metastases (9). This higher value of
cutoff was related to the population of patients studied.
Ronga et al. included many patients with initial distant
metastases. In the absence of available references, the
choice of a threshold was necessarily somewhat arbitrary.
Any value chosen between 30 and 100 ng/mL would not
have changed the accuracy. This could explain the various
values used by other authors. The 30 ng/mL value was in the
lower range of the best accurate values and yielded the best
sensitivity.

Finally, considering all results of multivariate analyses,
patients at risk of disease progression were patients with a
high Tg1 or Tg2 level under TSH stimulation or a node
invasion. The PPV of these 2 variables combined together
was low. Baudin et al. reported recently a low PPV of the
Tg level measured during the first year of follow-up (28).
This was related to the low recurrence rate in his series and
to a progressive decrease of Tg levels in a significant
percentage of patients. A low progression rate was also
observed in our series. Furthermore, only clinical events
proven by imaging modalities or surgery were considered.
Twelve patients with a high Tg2 level maintained a Tg level
above 10 ng/mL during the whole follow-up without evi-
dence of disease.

Conversely, it was worth noting the high NPV of a low
Tg level associated with the absence of node invasion. This
concerned two thirds of our patients for whom the likeli-
hood of complete remission was very high. Interestingly,
these PPVs and NPVs were the same, using either Tg1 or
Tg2. These results reinforce the idea that the Tg1 threshold

of 30 ng/mL, arbitrarily chosen at the upper limit of the
normal range, was relevant.

CONCLUSION

Although Tg2 appears more significant than Tg1, both Tg
levels, measured under TSH stimulation in the postopera-
tive period and after ablative therapy, have a predictive
value for disease progression. Taking into account the
lymph node status, patients at risk are the same before and
after IAT. In clinical practice, they can be selected as soon
as Tg1 is known. In patients with a low Tg1 level and no
node invasion, who represent the majority of our popula-
tion, the risk of a clinical evolution is very low. In these
patients, the need for periodic scintigraphic controls and Tg
determinations under TSH stimulation seems questionable
and clinical management should be as minimal as possible.
Conversely, patients with a node invasion or a high Tg1
level should benefit from a more intensive follow-up.
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