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Abstract

Introduction: With an increasing incidence of differentiated thyroid cancer (DTC) diagnosis, questions emerge about the optimal duration
of follow-up for detecting recurrent disease and its outcomes. The objective of this retrospective research was to assess the clinical course
of differentiated thyroid cancer after radioiodine adjuvant treatment in patients monitored over an extended period. Special attention
was paid to the analysis of the time from treatment to recurrence. We also assessed patient outcomes after recurrence.

Material and methods: A total of 650 patients with DTC after total/near-total thyroidectomy and adjuvant radioiodine post-recombinant hu-
man thyrotropin (post-rhTSH) stimulation were evaluated. All patients were followed up with neck ultrasound, serum thyroid-stimulat-
ing hormone (TSH), thyroglobulin (Tg), and antithyroglobulin antibody (anti-Tg) measurements at intervals of 6 to 18 months. Only struc-
tural recurrences were considered. They were defined as locoregional recurrence confirmed by biopsy or distant metastases [confirmed by
computed tomography (CT) or magnetic resonance imaging (MRI), or abnormal foci on radioiodine scintigraphy or *F-gluorodeoxyglucose
positron emission tomography [*F] FDG-PET scan], regardless of thyroglobulin (Tg) or anti-Tg levels.

Results: The median follow-up was 12 years (5-15.5). Structural recurrence was observed in 47 out of 650 patients (7%). All but 3 lo-
coregional recurrences were suitable for surgery. The median time to structural recurrence was 16 months, with only 9 (1.4%) patients
presenting with recurrence after more than 60 months. At the time of the database closure, 601 patients (92%) had an excellent response,
including 20 out of 47 (42%) patients with structural recurrence. Eighty-one out of 650 patients had died (12.5%) before the database
closure. The median age at the last follow-up of the patients who died was 72 years (range 20-88). A second recurrence was diagnosed
in 10 out of 650 patients (1.5%), corresponding to 21% (10 out of 47) of patients who had already experienced a recurrence. The median
time from radioiodine (RAI) therapy to the second structural recurrence was 108 months.

Conclusions: Structural recurrences in DTC are uncommon, with most patients showing a favourable response to treatment. Improved
understanding of recurrence timing may define the duration of patient surveillance at reference centres that can be safely discontinued
after 5 years in low- and intermediate-risk groups, as indicated in our study. (Endokrynol Pol 2024; 75 (5): 486-493)
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Introduction

Over the past few decades, cancer registries world-
wide have reported an increasing incidence of differen-
tiated thyroid cancer (DTC) [1-6]. The reasons for such
a significant rise remain controversial. Among potential
factors, environmental influences [7] and overdiagnosis
due to excessive use of neck ultrasound and fine needle
aspiration cytology have been suggested [8].

For many years, total thyroidectomy and postopera-
tive administration of iodine-131 (**'I) were advocated
in all patients with tumours larger than 1.0-1.5 cm [9].
The American Thyroid Association (ATA) guidelines do
not recommend routine radioiodine (RAI) therapy for
ATA low-risk DTC patients but suggest considering RAI
therapy for those at intermediate risk and recommend

routine RAI treatment for ATA high-risk DTC patients
[10]. Polish recommendations also indicate that in
low-risk DTC patients, RAI therapy may be abandoned
unless postoperative diagnosis reveals an increased risk
of tumour recurrence [11].

While the significant benefits of RAlin high-risk pa-
tients are well recognised, debate continues regarding
its use in low- and intermediate-risk patients. The Eu-
ropean Association of Nuclear Medicine has declined to
endorse the 2015 ATA management guidelines, indicat-
ing insufficient evidence to abandon postoperative '
therapy in patients with non-microcarcinomas [12]. In
2022, the authors of the European Thyroid Association
Consensus Statement recommend that the decision
on whether to perform RAI therapy in low-risk pa-
tients should be based on the presence of individual
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risk modifiers. In the intermediate-risk category, RAI
therapy may be indicated and should be tailored ac-
cording to particular cases [13]. Furthermore, the het-
erogeneity within the intermediate-risk group often
necessitates case-by-case determination of the initial
treatment [14]. A significant lack of prospective stud-
ies evaluating the efficacy of RAI treatment in low-
and intermediate-risk patients has been highlighted
by several authors [15, 16]. Recently, the ESTIMABL2
trial, a randomised, controlled noninferiority study in
France, found no difference in recurrence-free survival
between low-risk DTC patients undergoing total thy-
roidectomy with adjuvant RAI and those undergoing
thyroidectomy alone [17]. The IoN trial (phase II/III) is
currently ongoing. Both studies include patients with
DTC with low and intermediate risk.

The availability of very sensitive diagnostic tools,
such as ultrasensitive thyroglobulin (Tg) measurement
and advanced neck ultrasonography, plays a crucial
role in changing the approach to DTC. These tools are
very accurate methods for detecting disease recurrence
[18-21] and have become an important tool in posttreat-
ment DTC surveillance [22]. However, the decisions of
whether to employ adjuvant radioiodine and the de-
termination of when to cease surveillance of DTC,
particularly in patients with intermediate risk, remain
unresolved. Due to the lack of prospective trials on adju-
vant treatment for DTC, decisions regarding treatment
protocols are primarily based on high-quality retrospec-
tive studies, particularly with long-term follow-ups
and incorporating modern diagnostic techniques in
both treatment and follow-up phases.

The objective of this retrospective research was to
assess the clinical course of DTC after radioiodine adju-
vant treatment in patients monitored over an extended
period. Special attention was paid to the analysis of
the time from treatment to recurrence. We also as-
sessed patient outcomes after recurrence, which may
contribute to a better understanding of DTC dynamics
and improve treatment and monitoring strategies.

Material and methods

A total of 650 patients with DTC after total/near total thyroidectomy
without persistent structural disease treated for the first time with
recombinant human thyrotropin (rhTSH)-aided adjuvant RAI
were included in the study. Most patients were female (n = 535;
median age 53 years). Most patients underwent total or near-total
thyroidectomy (n = 595) with central node dissection (n = 341).
Table 1 summarises the patients’ characteristics.

The study group was divided into risk groups based on the risk
stratification guidelines of the ATA. Because the study was retro-
spective, the medical records of patients did not always include
all the information necessary to precisely divide patients into ATA
risk groups. Specifically, information on the diameter of lymph
node metastases and angioinvasion was frequently missing and,

Table 1. Patients’ characteristics

Patients treated with RAI
ablation (n = 650)

535 (82.3)/115 (17.3)

Parameter

Sex: female/male

Age [yr]: median

L . 53 (13-85)
(minimum-maximum)

Total/near total thyroidectomy 595 (91.5)/55 (8.5)

Central lymph node dissection 341 (52.5)
Lateral lymph node dissection 68 (10,5)
TNM classification (7* edition)
TO 3(0.5)
T 362 (55.7)
T2 82(12.6)
T3 142 (21.8)
¢ Intrathyroidal tumour > 4 cm

in greatest dimension 26 (4)
 Extrathyroidal extension 116 (17.8)
T4 7(1.1)
X 54 (8.3)
Lymph node
NO 241 (37.1)
N1 137 (21.1)
* Nla 74 (11.4)
* N1b 63(9.7)
e NX 272 (41.8)
Histology
Papillary 577 (88.8)
Follicular 52 (8)
Poorly differentiated 6 (0.6)
Multifocality 153 (23.5)

RAI — radioiodine; TNM — tumour—node—metastasis

consequently, was excluded from our analysis. Table 2 shows
the criteria used to divide the whole cohort of patients into ATA
risk groups and the number of patients in each group.

According to the institutional guidelines, all patients were referred
to RAI adjuvant treatment except for those with papillary thyroid
carcinoma (PTC) pT1aNOMO during the analysed period. Median
RAI activity was 3.7 GBq (range 3.7-5.55 GBq). All treatments were
performed under rhTSH stimulation on 2 consecutive days, fol-
lowed by radioiodine application on day 3. Figure 1 shows a detailed
scheme of diagnostic procedures during radioiodine treatment.
After radioiodine treatment, all patients were followed up with neck
ultrasound and the assessment of serum thyroid-stimulating hor-
mone (TSH), Tg, and antithyroglobulin antibodies (anti-Tg) at
intervals of 6 to 18 months. Stimulated Tg measurements and '
whole-body scan were performed 12 to 24 months post-RAI treat-
ment to assess the efficacy of therapy. For the purpose of this study,
only structural recurrences were considered. They were defined as
locoregional recurrences confirmed by biopsy or distant metastases
[confirmed by computed tomography (CT) or magnetic resonance
imaging (MRI), or clearly abnormal foci on radioiodine scintigraphy
or ®F-gluorodeoxyglucose positron emission tomography ["F]
FDG-PET scan], regardless of Tg or anti-Tg levels.
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Table 2. Criteria used to divide the whole cohort of patients into American Thyroid Association (ATA) risk groups

ATA risk group Criteria Number of patients
Low pTTNO/NX; pT2NONX 339 (52.1%)
Intermediate pT3 (AJCC 2010); N1a/N1b;_aggresswe_varlant of papillary thyroid cancer, 263 (40.5%)
follicular thyroid cancer
High pT4; poorly differentiated thyroid cancer; Tg concentration on suppression > 1 ng/mL 21 (3.2%)
g and/or stimulated Tg level > 10 ng/mL e
Undefined (lack of data) pTxNO/NX 27 (4.2%)
AJCC — American Joint Committee on Cancer; Tg — thyroglobulin
TSH1
Tg1 TSH3
anti-Tg Tg3 Tg6
thTSH i.m. thTSH i.m. 131] therapy WBS
1 2 3 day 6

Figure 1. Scheme of diagnostic procedures during radioiodine treatment. TSH — thyrotropic hormone; Tg — thyroglobulin;
anti-Tg— antithyroglobulin antibodies; rh'TSH — recombinant human thyroid-stimulating hormone; WBS — whole body scintigraphy;

i.m. — intramuscular

Statistical analysis

The retrospective analysis was concluded based on the data with
the last update (December 1, 2023). Quantitative data are ex-
pressed as the median (minimum-maximum). Differences between
the groups were assessed using a two-tailed unpaired t-test, with
Fisher’s correction applied if the number of cases was below 10.

Results

The median follow-up for the study group was 12 years
(range 5-15.5). Structural recurrence was observed in
47 out of 650 patients (7%). The median size of local
recurrence was 13 mm (2-35 mm). All but 3 locoregional
recurrences were suitable for surgery. Palliative radio-
therapy was performed in the other 3 cases. The median
time to structural recurrence was 16 months, with only
9 (1.4%) patients presenting with recurrence after more
than 60 months. At the time of the database closure, 81
out of 650 patients had died (12.5%). The median age
at the last follow-up of the patients who died was 72
years (range 20-88).

A second recurrence was diagnosed in 10 out of 650
patients (1.5%), which corresponds to 21% (10 out of 47)
of patients who had already experienced a recurrence.
The median time from RAI therapy to the second struc-
tural recurrence was 108 months. Five relapses were
found in the neck, 4 were distant, and one patient was
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diagnosed with both local recurrence and distant me-
tastases. The results are given in Table 3.

Low-risk patients

The group of low-risk patients consisted of 339 out of
650 patients (52%). Structural recurrence was diagnosed
in 8/339 patients (2.4%). All recurrences were local
(3 occurred in the thyroid bed and 5 in the cervical
lymph nodes). One patient was diagnosed with local
recurrence and lung metastases (second recurrence)
117 months after the diagnosis of the first recurrence.
Surgery was performed in all patients.

The median time from adjuvant RAI therapy to
diagnosis of the first recurrence was 56 months (range:
11-154). Three patients presented with a recurrence
after more than 60 months (Tab. 4). The percentage
of recurrences diagnosed in specific time intervals
after RAI treatment is presented in Table 4. At the last
follow-up, 4 out of 8 patients (50%) had an excellent
response, 3 out of 8 (37.5%) had a biochemical incom-
plete response, and 1 out of 8 (12.5%) had a structural
incomplete response. Two out of 8 patients (25%) died;
they had an incomplete biochemical response at the last
follow-up and were 80 and 66 years of age at the time
of their last follow-up. The median age among the sur-
vivors was 66 years (range 38-86).
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Table 3. The characteristics of second recurrences

Time interval after RAIl therapy [years]

ATA risk group
<2 2-<5 5-<10 > 10
Low 0 0 0 1 local + lungs
1 local
Intermediate 0 1 lungs 1 local 2 lungs
1 bones
High 1 local 1 local 1 local 0

ATA — American Thyroid Association; RAl — radioiodine

Table 4. Percentage of recurrences diagnosed in specific time intervals after radioiodine (RAI) treatment in a given American
Thyroid Association (ATA) risk group

Time interval . . " .
after RAI Low-risk patients Intermefilate-rlsk High-risk patients Undeflp ed-risk All patients
patients patients
therapy [yr]
No. No. of No. No. of No. No. No. No.
. No. recurrences
at recurrences at recurrences risk recurrences at recurrences at (n = 47) (%)
risk (n=8) (%) risk (n=31) (%) (n = 6) (%) risk (n=2)(%) risk ?
<2 339 2/8 (25) 263 19/31 (61) 21 4/6 (67) 27 1/2 (50%) 650 26/47 (55)
2-<5 331 3/8 (37,5) 257 6/31(19) 20 2/6 (33) 26 - 634 11/47 (23)
-<10 309 2/8 (25) 236 6/31(19) 19 - 24 1/2 (50%) 588 9/47 (19)
> 10 234 1/8 (12.5) 186 - 14 - 17 - 451 1/47 (2)

Among the low-risk patients without recurrence at
the last follow-up, 324 out of 331 (97.9%) showed an ex-
cellent response, 6 out of 331 (1.8%) had an indetermi-
nate response, and 1 out of 331 (0.3%) had a biochemical
incomplete response. Thirty-five out of 331 patients
(10%) died, including 32 patients with a complete
response. The median age at the last follow-up among
the deceased patients was 71 years (range 28-88), while
in the surviving group the median age was 63 years
(range 21-86).

There was no difference in the number of deaths
between the subgroups with or without recurrences
(p = 0.2 Fisher exact test). Table 5 shows the response
to treatment at the last follow-up and the number of
deaths in each ATA risk group.

Intermediate-risk patients

In the study, 263 out of 650 patients (40%) were classified
into the intermediate risk-group, and recurrence was di-
agnosed in 31 patients. Among these recurrences, 25 out
of 31 (80%) were local: 17 in cervical lymph nodes, 7 in
the thyroid bed, and one involved both the thyroid bed
and neck lymph nodes. Four out of 31 patients (13%)
developed lung metastases, one patient (3%) presented
with bone metastases, and one was diagnosed with a lo-
cal recurrence and lung metastases. The median time

to structural recurrence was 13 months (range: 2-83).
Six out of 31 patients (19%) presented with a second
structural recurrence: 2 patients (6%) had a second local
recurrence, 3 patients (10%) developed lung metastases,
and one patient (3%) presented with bone metastases.
The median time from the first to the second recurrence
was 70 months.

At the last follow-up, 15 out of 31 patients (48%)
showed an excellent response, 9 (29%) had a biochemi-
calincomplete response, one patient (3%) had an inde-
terminate response, and 6 (19%) had a structural incom-
plete response. A total of 10 out of 31 patients (32%) had
died, including 4 with an excellent response at their last
follow-up, 2 with a biochemical incomplete response,
and 4 with a structural incomplete response (one of
whom had a second structural recurrence). Among 6
patients with an incomplete structural response, 3 died
due to DTC. The median age at the last follow-up was
78 years (range: 54-84) for the patients who had died
and 70 years (range: 39-89) for those who were alive at
the time of the database closure.

Among intermediate-risk patients without diag-
nosed recurrence at the last follow-up, 219 out of 232
(94%) showed an excellent response, 9 (4%) had an in-
determinate response, and 4 (1.5%) had a biochemical
incomplete response. Twenty-five out of 232 patients
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Table 5. The response to treatment at the last follow-up and the number of deaths in each American Thyroid Association (ATA) risk group

21)

Undefined (n

21)
Without recurrence

High risk (n

263)
Without recurrence

Intermediate risk (n

339)
Without recurrence

Low risk (n

Without recurrence

With recurrence With recurrence With recurrence

With recurrence

Response to

(n = 8) (%) (n = 331) (%) (n = 31) (%) (n = 232) (%) (n = 6) (%) (n = 15) (%) (n = 2) (%) (n = 25) (%)

treatment at

last follow-up

Number Number Number Number Number Number
of deaths of deaths

Number

Number

of deaths Response of deaths Response of deaths

Response

of deaths Response

Response

of deaths Response of deaths Response

Response

324 32/324 4/15 23/219 4/25
(97.9) (9.9%) 15 (48) (26.6%) 219 (94) (10.5%) 0 13 (87) 0 1(50) 1 25 (100) (16%)

0

4 (50)

Excellent

1/4
(25%)

11 2/9
(22.2%)

(100%)

2/3
(66.6%)

Biochemical

4(1.5)

9(29)

1(0.3)

3(37.5)

incomplete

3/5 (60%)

5(83)

0

4/6
(66.6%)

6(19)

0

0

Structural

1(12.5)

incomplete

2/6 . 1”1
6(1.8) (33.3%) 1(3) 0 9 (4) 1/9 (11%) 1(17) (100%) 2(13) 0 1(50) 0

0

Indeterminate

(11%) died, including 23 subjects with a complete
response.

The median age at the last follow-up was 73 years
(range: 20-85) for the deceased patients and 61 years
(range: 24-86) for survivors.

A significant difference was found in the number
of deaths between the subgroups with and without
recurrence (p = 0.009). However, the deceased patients
in the recurrence group were older (74 vs. 67 years;
p = ns). The results are given in Table 5.

High-risk patients

The high-risk group included 21 out of 650 patients
(3%). Structural recurrence was identified in 6 of 21 pa-
tients (28%), with 3 recurrences occurring in the thyroid
bed, one in cervical lymph nodes, and one in the lung.
The median time from RAI therapy to structural recur-
rence was 9 months. A second structural recurrence
was diagnosed in 3 patients: 2 in cervical lymph nodes
and one in the thyroid bed (median time from the first
to the second recurrence was 20 months).

At the last follow-up, 5 out of 6 patients (83%)
showed a persistent disease, and one patient (17%)
had an indeterminate response. Four out of 6 patients
(67%) died, including the patient with an indeterminate
response. One survivor was referred to palliative care.

Out of 21 high-risk patients, 15 (72%) were with-
out structural recurrence, of whom 13 (87%) showed
an excellent response, and 2 (13%) had an indetermi-
nate response at the last follow-up. The median age
for high-risk patients with structural recurrence was
60 years (range: 51-73), as opposed to 44 years (range:
22-68) for those without structural recurrence. As
summarised in Table 5, a significant difference was
found in the number of deaths between the sub-
groups with and without recurrence (p = 0.003,
Fisher exact test).

Undefined-risk patients
Due to insufficient data, 27 out of 650 patients (4%)
could not be classified into the ATA risk group.
Recurrence in neck lymph nodes was diagnosed in
one patient 84 months after RAI therapy, and another
patient developed lung metastases 15 months post-RAI
treatment. The patient with regional recurrence (aged
74 years at the last follow-up) had achieved an excellent
response by the time of the final evaluation. However,
the subject died of an unknown reason. The patient
with lung micrometastases treated with RAI was 39
years old at the final follow-up and exhibited an inde-
terminate response (elevated Tg levels).

All 25 patients with no structural recurrence showed
an excellent response at the last follow-up [4 of them
(16%) died due to other reasons].
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The median age at the last follow-up for the group
of patients who died was 53 years (range: 31-78), as
opposed to 63 years (range: 24-85) for survivors. The re-
sults are summarised in Tables 4 and 5.

Discussion

Over the past decades, the management of thyroid
cancer has undergone a significant transformation.
Although the overall prognosis for DTC is excellent,
a subset of DTC patients suffers from disease recurrence
or may not respond to standard therapies [10, 23]. To
enhance treatment efficacy and minimise unneces-
sary interventions, an initial assessment of the risk of
disease-specific mortality and persistent/recurrent dis-
ease is essential [24]. This is also crucial for determining
the necessity of postoperative RAI therapy [25].

Patients with high-risk DTC constitute 5-10% of all
patients [14]. In our study, this group accounted for
3.2% of the cohort. The lower proportion of patients in
the high-risk category can be attributed to the inclusion
criteria, which required complete remission post-sur-
gery, thereby restricting the cohort to those receiving
RAI as an adjuvant treatment. The risk of structural
recurrence in these patients is over 20% [10], which
is in line with our 28% recurrence rate. As opposed to
low- and intermediate-risk groups, the vast majority of
recurring patients did not achieve a complete structural
response and 67% died. Patients without structural re-
currence were younger, almost 90% of them achieved
an excellent response to treatment, and no one died.
Given the poor prognosis, our findings stress the utility
of radioactive iodine in this group of patients and high-
light the necessity for intensive follow-up, particularly
among older patients, because age is a significant prog-
nostic factor [26, 27].

Conversely, among low-risk and intermediate-risk
patients, the risk of structural recurrence is < 5%
and 5-20%, respectively [10]. In our group, struc-
tural recurrence was diagnosed only in 2% of low-risk
and 11% of intermediate-risk patients. These were
predominantly locoregional recurrences, and only 6
out of 31 patients in the intermediate-risk group pre-
sented with distant metastases. It is noteworthy that
77% (30/39) of recurrences were diagnosed within 5
years after primary treatment, which indicates a very
low rate of late recurrence and high economic cost
of the diagnosis. Conducting annual follow-up visits
from the 5" to the 10* year after the primary treatment
would require 6020 visits to diagnose 9 recurrences.
Durante et al. found that 75% of recurrences were
diagnosed within 5 years of follow-up, including 50%
within the first 3 years [28]. Similarly, Seejore et al.
found that the vast majority of tumour recurrences

(85%) were identifiable within 5 years of diagnostic
surgery [29], which is similar to the findings of Polish
authors [21].

Retrospective studies have not demonstrated de-
creased mortality after postoperative administration
of ¥ and have shown conflicting results on recur-
rence rates [10, 30-35]. The results of the ESTIMABL2
study showed that a follow-up strategy that did not
involve the use of RAI was non-inferior to ablation
with RAI regarding the occurrence of functional,
structural, and biochemical events at 3 years [17]. De-
spite the significance of ESTIMABL2 study, some
researchers highlighted its limitations [36]. One is
the 3-year follow-up, which is probably inadequate for
conclusive results. Not many studies show the num-
ber of recurrences and time to recurrence as well as
the post-recurrence fate of patients. As stated above,
in our retrospective study, the recurrence rate was
low and the prognosis was good. Death in the low- or
intermediate-risk groups typically occurred in patients
without structural disease. More importantly, out of 72
deaths during the follow-up, only 12 (16.6%) occurred
after recurrence. A lower number of deaths occurred
in patients with structural disease at the last follow-up
(n = 4). It is also important to underline that surgery
of recurrence resulted in complete structural response
in most cases. Only 14 patients (0.6% in low- and 4.5%
intermediate-risk groups of patients) presented with
a second recurrence or had persistent disease.

The indolent nature of DTC and its long-term sur-
vival rates have limited the availability of randomised
clinical trials assessing the benefit of RAI therapy in
improving survival among intermediate-risk patients.
Retrospective studies have yielded divergent results
[31-34, 37]. There are even fewer data on the effect of
RAI therapy on the risk of recurrence. Nixon et al. found
no significant benefit of RAI therapy on disease-specific
or recurrence-free survival [38]. On the other hand,
Tian et al. concluded that postoperative RAI therapy
decreased the risk of structural and biochemical recur-
rence in patients with intermediate-risk DTC with low
Tg levels (unstimulated Tg < 1 ng/mL or stimulated
Tg <10 ng/mL) [39]. These results are striking because
such low postoperative Tg levels are typically viewed as
a favourable prognostic factor for disease-free survival.
Tian et al. emphasised the need to conduct prospec-
tive randomised studies with a follow-up of sufficient
duration to assess the effectiveness of adjuvant iodine
treatment in intermediate-risk patients. Van Velsen
and Verburg indicated that a decision to abandon
adjuvant RAI therapy in patients with low Tg levels
should be carefully considered. [40]. These doubts are
reflected in the results of our study, which seem to
confirm the necessity of RAI adjuvant therapy in view
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of a relatively high risk of recurrence in the interme-
diate-risk group.

The management of DTC is changing and moving
toward personalized medicine: from active surveillance
to advanced, molecular targeted therapy [41]. This ap-
plies particularly to the intermediate-risk DTC group,
which is very heterogenous. Theranostic medicine
could be a part of this strategy with pre-RAI treatment
imaging by low activity of *'I. It has potential benefits
to change the disease stage from M0 to M1 status or
from NO to N1. However, it is important to remember
the biological, technical, and practical limitations of this
approach [42].

The question of how long patients with DTC
should be monitored remains open, and current
practice guidelines offer no clear recommendations
in this respect. Most patients are on lifelong oncologic
follow-up, which negatively affects their quality of life
and burdens the healthcare system [43]. In their study,
Durante et al. reported a recurrence rate of 1.4%. Half
of the recurrences were detected within the first 3 years
of follow-up, and more than 75% were identified within
the first 5 years [28]. These results are consistent with
the findings of Polish authors who diagnosed recur-
rence in the same percentage of patients (1.4%). Most
recurrences occurred within the first 5 years of the fol-
low-up [21]. In our study with a median follow-up of
12 years, we diagnosed recurrence in 7% of patients.
Regardless of the ATA risk group, most recurrences in
our study were diagnosed within 5 years of RAl therapy
(62% in low risk, 89% in intermediate risk, 100% in high
risk). These results differ from a study of Mazzaferri
and Jhiang, who reported a recurrence rate of 30%.
43.3% of the recurrences were identified after more than
5 years of follow-up, while 19% more than 10 years after
treatment [9]. These differences may result from various
definitions of recurrence and the changing demography
of DTC patients. In our study, only 6 recurrences were
diagnosed more than 10 years after RAI treatment, of
which 5 were second structural recurrences. Two pa-
tients were classified as low risk, and 4 as intermediate
risk. The above results support the possibility of earlier
cessation of patient surveillance in tertiary referral care
centres, especially in low-risk patients, as reported in
previous studies [43].

This study benefits from a robust sample size of
650 patients, which enhances the statistical validity of
the study findings on long-term recurrence patterns
in DTC following radioiodine therapy. The median
follow-up of 12 years provides substantial insights into
the extended clinical outcomes of DTC. However, the ret-
rospective nature of the study may introduce biases
linked to historical data collection and lack of informa-
tion on some prognostic factors such as angioinvasion.
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Conclusion

Structural recurrences in DTC after surgery followed by
radioiodine therapy are uncommon, with most patients
showing a favourable response to the treatment of re-
current disease. Improved understanding of recurrence
timing may define the duration of patient surveillance
at reference centres, which can be safely discontinued
after 5 years in low- and intermediate-risk groups, as
indicated in our findings.

Data availability statement
The data presented in this study are available on request from
the corresponding author. The data are not publicly available.

Ethics statement
All data were anonymised, and given the retrospective nature of
the data, the need for bioethical committee approval was waived.

Author contributions

Conceptualisation: A.L., D.H.-J.; methodology: A.L., A.K. D.H-J;
formal analysis: A.L., D.H.-].; investigation: A.L., AK. E. P-C., A.B.
A.S.TO., resources: A.L.,,AK., EP-C.,A.B.A.S., TO., data curation:
AL,AK,EP-C., AB.; writing — original draft preparation: A.L.,
writing — review and editing: A.L.D. H.-]., visualisation: A.L.,
supervision: D.H-]J.

Funding

This research received no external funding

Conflict of interest

A.L. and E.P-C. declare travel grants from Genzyme. D.H.-J.
and A K. declare travel grants and lecture fees from Genzyme. A.B.,
A.S., and TO. declare no conflict of interest.

References

1. Aschebrook-Kilfoy B, Ward MH, Sabra MM, et al. Thyroid cancer
incidence patterns in the United States by histologic type, 1992-2006.
Thyroid. 2011; 21(2): 125-134, doi: 10.1089/thy.2010.0021, indexed in
Pubmed: 21186939.

2. Didkowska J, Wojciechowska U, Michalek IM, et al. Cancer inci-
dence and mortality in Poland in 2019. Sci Rep. 2022; 12(1): 10875,
doi: 10.1038/s41598-022-14779-6, indexed in Pubmed: 35760845.

3. James BC, Mitchell JM, Jeon HD, et al. An update in international
trends in incidence rates of thyroid cancer, 1973-2007. Cancer Causes
Control. 2018; 29(4-5): 465-473, doi: 10.1007/s10552-018-1023-2, indexed
in Pubmed: 29623496.

4. Mirian C, Grenhoj C, Jensen DH, et al. Trends in thyroid cancer: Ret-
rospective analysis of incidence and survival in Denmark 1980-2014.
Cancer Epidemiol. 2018; 55: 81-87, doi: 10.1016/j.canep.2018.05.009,
indexed in Pubmed: 29852396.

5. Olson E, Wintheiser G, Wolfe KM, et al. Epidemiology of Thyroid Cancer:
A Review of the National Cancer Database, 2000-2013. Cureus. 2019;
11(2): e4127, doi: 10.7759/cureus.4127, indexed in Pubmed: 31049276.

6. Vaccarella S, Franceschi S, Bray F et al. Worldwide Thyroid-Can-
cer Epidemic? The Increasing Impact of Overdiagnosis. N Engl
J Med. 2016; 375(7): 614-617, doi: 10.1056/NEJMp1604412, indexed in
Pubmed: 27532827.

7. Seib CD, Sosa JA. Evolving Understanding of the Epidemiology of
Thyroid Cancer. Endocrinol Metab Clin North Am. 2019; 48(1): 23-35,
doi: 10.1016/j.ec1.2018.10.002, indexed in Pubmed: 30717905.

8. Leenhardt L, Bernier MO, Boin-Pineau MH, et al. Advances in diag-
nostic practices affect thyroid cancer incidence in France. Eur J En-
docrinol. 2004; 150(2): 133-139, doi: 10.1530/eje.0.1500133, indexed in
Pubmed: 14763910.

9. Mazzaferri EL, Jhiang SM. Long-term impact of initial surgical
and medical therapy on papillary and follicular thyroid cancer. Am


http://dx.doi.org/10.1089/thy.2010.0021
https://www.ncbi.nlm.nih.gov/pubmed/21186939
http://dx.doi.org/10.1038/s41598-022-14779-6
https://www.ncbi.nlm.nih.gov/pubmed/35760845
http://dx.doi.org/10.1007/s10552-018-1023-2
https://www.ncbi.nlm.nih.gov/pubmed/29623496
http://dx.doi.org/10.1016/j.canep.2018.05.009
https://www.ncbi.nlm.nih.gov/pubmed/29852396
http://dx.doi.org/10.7759/cureus.4127
https://www.ncbi.nlm.nih.gov/pubmed/31049276
http://dx.doi.org/10.1056/NEJMp1604412
https://www.ncbi.nlm.nih.gov/pubmed/27532827
http://dx.doi.org/10.1016/j.ecl.2018.10.002
https://www.ncbi.nlm.nih.gov/pubmed/30717905
http://dx.doi.org/10.1530/eje.0.1500133
https://www.ncbi.nlm.nih.gov/pubmed/14763910

Endokrynologia Polska 2024; 75 (5)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

25.

26.

] Med. 1994; 97(5): 418-428, doi: 10.1016/0002-9343(94)90321-2, indexed
in Pubmed: 7977430.

Haugen B, Alexander E, Bible K, et al. 2015 American Thyroid Associa-
tion Management Guidelines for Adult Patients with Thyroid Nodules
and Differentiated Thyroid Cancer: The American Thyroid Association
Guidelines Task Force on Thyroid Nodules and Differentiated Thyroid
Cancer. Thyroid. 2016; 26(1): 1-133, doi: 10.1089/thy.2015.0020, indexed
in Pubmed: 26462967.

Jarzab B, Dedecjus M, Lewinski A, et al. Diagnosis and treatment of
thyroid cancer in adult patients - Recommendations of Polish Scientific
Societies and the National Oncological Strategy. 2022 Update [Diag-
nostyka i leczenie raka tarczycy u chorych dorostych - Rekomendacje
Polskich Towarzystw Naukowych oraz Narodowej Strategii Onkolog-
icznej. Aktualizacja na rok 2022]. Endokrynol Pol. 2022; 73(2): 173-300,
doi: 10.5603/ERa2022.0028, indexed in Pubmed: 35593680.

Verburg FA, Aktolun C, Chiti A, et al. EANM and the EANM Thyroid
Committee. Why the European Association of Nuclear Medicine has
declined to endorse the 2015 American Thyroid Association management
guidelines for adult patients with thyroid nodules and differentiated
thyroid cancer. Eur ] Nucl Med Mol Imaging. 2016; 43(6): 1001-1005,
doi: 10.1007/500259-016-3327-3, indexed in Pubmed: 26883666.

Pacini E Fuhrer D, Elisei R, et al. 2022 ETA Consensus Statement: What
are the indications for post-surgical radioiodine therapy in differenti-
ated thyroid cancer? Eur Thyroid J. 2022; 11(1), doi: 10.1530/ET]-21-0046,
indexed in Pubmed: 34981741.

Schlumberger M, Leboulleux S. Current practice in patients with dif-
ferentiated thyroid cancer. Nat Rev Endocrinol. 2021; 17(3): 176-188,
doi: 10.1038/541574-020-00448-z, indexed in Pubmed: 33339988.
Eilsberger F, Verburg FA. Controversies in Radioiodine Treatment
of Low- and Intermediate-risk Thyroid Cancer. Clin Oncol (R Coll
Radiol). 2021; 33(2): 68-74, doi: 10.1016/j.clon.2020.11.009, indexed in
Pubmed: 33250287.

Nixon IJ. Well-differentiated thyroid cancer - are you overtreating your
patients? Endokrynol Pol. 2016; 67(1): 6066, doi: 10.5603/EP2016.0009,
indexed in Pubmed: 26884117.

Leboulleux S, Bournaud C, Chougnet CN, et al. Tumeurs de la Thyroide
Refractaires Network for the Essai Stimulation Ablation Equivalence
Trial. Strategies of radioiodine ablation in patients with low-risk thy-
roid cancer. N Engl ] Med. 2012; 366(18): 1663-1673, doi: 10.1056/NEJ-
Moa1108586, indexed in Pubmed: 22551127.

Brassard M, Borget I, Edet-Sanson A, et al. THYRDIAG Working
Group. Long-term follow-up of patients with papillary and follicular
thyroid cancer: a prospective study on 715 patients. ] Clin Endocrinol
Metab. 2011; 96(5): 1352-1359, doi: 10.1210/jc.2010-2708, indexed in
Pubmed: 21389143.

Giovanella L, Treglia G, Sadeghi R, et al. Unstimulated highly sensi-
tive thyroglobulin in follow-up of differentiated thyroid cancer pa-
tients: a meta-analysis. ] Clin Endocrinol Metab. 2014; 99(2): 440447,
doi: 10.1210/jc.2013-3156, indexed in Pubmed: 24285679.

Lamartina L, Grani G, Biffoni M, et al. Risk Stratification of Neck Le-
sions Detected Sonographically During the Follow-Up of Differenti-
ated Thyroid Cancer. J Clin Endocrinol Metab. 2016; 101(8): 3036-3044,
doi: 10.1210/jc.2016-1440, indexed in Pubmed: 27186860.

Patyga I, Rumian M, Kosel A, et al. The Frequency of Differentiated
Thyroid Cancer Recurrence in 2302 Patients With Excellent Response
to Primary Therapy. J Clin Endocrinol Metab. 2024; 109(2): e569-e578,
doi: 10.1210/clinem/dgad571, indexed in Pubmed: 37768152.

Ullmann TM, Papaleontiou M, Sosa JA. Current Controversies in
Low-Risk Differentiated Thyroid Cancer: Reducing Overtreatment in
an Era of Overdiagnosis. ] Clin Endocrinol Metab. 2023; 108(2): 271-280,
doi: 10.1210/clinem/dgac646, indexed in Pubmed: 36327392.
Schlumberger M, Brose M, Elisei R, et al. Definition and management of
radioactive iodine-refractory differentiated thyroid cancer. Lancet Dia-
betes Endocrinol. 2014; 2(5): 356-358, doi: 10.1016/52213-8587(13)70215-8,
indexed in Pubmed: 24795243.

Momesso DB Tuttle RM. Update on differentiated thyroid cancer staging.
Endocrinol Metab Clin North Am. 2014; 43(2): 401-421, doi: 10.1016/j.
ecl.2014.02.010, indexed in Pubmed: 24891169.

Tuttle RM, Tala H, Shah J, et al. Estimating risk of recurrence in dif-
ferentiated thyroid cancer after total thyroidectomy and radioactive
iodine remnant ablation: using response to therapy variables to modify
the initial risk estimates predicted by the new American Association stag-
ing system. Thyroid. 2010; 20(12): 1341-1349, doi: 10.1089/thy.2010.0178,
indexed in Pubmed: 21034228.

Tuttle R, Ahuja S, Avram A, et al. Controversies, Consensus, and Col-
laboration in the Use of 1311 Therapy in Differentiated Thyroid Cancer:
AJoint Statement from the American Thyroid Association, the European

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Association of Nuclear Medicine, the Society of Nuclear Medicine
and Molecular Imaging, and the European Thyroid Association.
Thyroid. 2019; 29(4): 461-470, doi: 10.1089/thy.2018.0597, indexed in
Pubmed: 30900516.

Shi RL, Qu N, Liao T, et al. The Trend of Age-Group Effect on
Prognosis in Differentiated Thyroid Cancer. Sci Rep. 2016; 6: 27086,
doi: 10.1038/srep27086, indexed in Pubmed: 27272218.

Durante C, Montesano T, Torlontano M, et al. PTC Study Group.
Papillary thyroid cancer: time course of recurrences during post-
surgery surveillance. J Clin Endocrinol Metab. 2013; 98(2): 636-642,
doi: 10.1210/jc.2012-3401, indexed in Pubmed: 23293334.

Seejore K, Mulla O, Gerrard GE, et al. Outcomes of 756 patients with
differentiated thyroid cancer and excellent response to treatment:
An evidence-based paradigm for long-term surveillance strategies. Clin
Endocrinol (Oxf). 2022; 96(3): 395-401, doi: 10.1111/cen.14549, indexed
in Pubmed: 34185343.

Filetti S, Durante C, Hartl D, et al. ESMO Guidelines Committee. Elec-
tronic address: clinicalguidelines@esmo.org. Thyroid cancer: ESMO
Clinical Practice Guidelines for diagnosis, treatment and follow-upt. Ann
Oncol. 2019; 30(12): 1856-1883, doi: 10.1093/annonc/mdz400, indexed in
Pubmed: 31549998.

JonklaasJ, Sarlis NJ, Litofsky D, et al. Outcomes of patients with differen-
tiated thyroid carcinoma following initial therapy. Thyroid. 2006; 16(12):
1229-1242, doi: 10.1089/thy.2006.16.1229, indexed in Pubmed: 17199433.
Lamartina L, Durante C, Filetti S, et al. Low-risk differentiated thy-
roid cancer and radioiodine remnant ablation: a systematic review
of the literature. J Clin Endocrinol Metab. 2015; 100(5): 1748-1761,
doi: 10.1210/jc.2014-3882, indexed in Pubmed: 25679996.

Podnos YD, Smith DD, Wagman LD, et al. Survival in patients with
papillary thyroid cancer is not affected by the use of radioactive iso-
tope. J Surg Oncol. 2007; 96(1): 3-7, doi: 10.1002/j50.20656, indexed in
Pubmed: 17567872.

Ruel E, Thomas S, Dinan M, et al. Adjuvant radioactive iodine therapy
is associated with improved survival for patients with intermediate-risk
papillary thyroid cancer. ] Clin Endocrinol Metab. 2015; 100(4):
1529-1536, doi: 10.1210/jc.2014-4332, indexed in Pubmed: 25642591.
Sacks W, Fung CH, Chang JT, et al. The effectiveness of radioactive
iodine for treatment of low-risk thyroid cancer: a systematic analysis
of the peer-reviewed literature from 1966 to April 2008. Thyroid.
2010; 20(11): 1235-1245, doi: 10.1089/thy.2009.0455, indexed in
Pubmed: 21062195.

Tuncel M, Vrachimis A, Campenni A, et al. To give or not to give? A criti-
cal appraisal of a clinical trial on radioiodine treatment. Eur ] Nucl Med
Mol Imaging. 2022; 49(10): 3316-3319, doi: 10.1007/s00259-022-05841-6,
indexed in Pubmed: 35581502.

Hay ID, Thompson GB, Grant CS, et al. Papillary thyroid carci-
noma managed at the Mayo Clinic during six decades (1940-1999):
temporal trends in initial therapy and long-term outcome in 2444
consecutively treated patients. World ] Surg. 2002; 26(8): 879-885,
doi: 10.1007/500268-002-6612-1, indexed in Pubmed: 12016468.

Nixon IJ, Ganly I, Patel SG, et al. The results of selective use of ra-
dioactive iodine on survival and on recurrence in the management
of papillary thyroid cancer, based on Memorial Sloan-Kettering
Cancer Center risk group stratification. Thyroid. 2013; 23(6): 683-694,
doi: 10.1089/thy.2012.0307, indexed in Pubmed: 23742290.

Tian T, Qi Z, Huang S, et al. Radioactive Iodine Therapy Decreases
the Recurrence of Intermediate-Risk PTC With Low Thyroglobulin
Levels. ] Clin Endocrinol Metab. 2023; 108(8): 2033-2041, doi: 10.1210/cli-
nem/dgad045, indexed in Pubmed: 36715264.

van Velsen EFS, Verburg FA. Adjuvant Radioiodine for Intermediate-Risk
Papillary Thyroid Cancer-To Treat or Not to Treat. ] Clin Endocrinol
Metab. 2023; 108(10): e1149-e1150, doi: 10.1210/clinem/dgad171, indexed
in Pubmed: 36964916.

Matrone A, Campopiano MC, Nervo A, et al. Differentiated Thyroid
Cancer, From Active Surveillance to Advanced Therapy: Toward
a Personalized Medicine. Front Endocrinol (Lausanne). 2019; 10: 884,
doi: 10.3389/fend0.2019.00884, indexed in Pubmed: 31998228.

Gulec SA, Ahuja S, Avram AM, et al. A Joint Statement from the American
Thyroid Association, the European Association of Nuclear Medicine,
the European Thyroid Association, the Society of Nuclear Medicine
and Molecular Imaging on Current Diagnostic and Theranostic Ap-
proaches in the Management of Thyroid Cancer. Thyroid. 2021; 31(7):
1009-1019, doi: 10.1089/thy.2020.0826, indexed in Pubmed: 33789450.
Lamartina L, Handkiewicz-Junak D. Follow-up of low risk thyroid cancer
patients: can we stop follow-up after 5 years of complete remission? Eur
J Endocrinol. 2020; 182(5): D1-D16, doi: 10.1530/EJE-19-0960, indexed in
Pubmed: 32197235.

493


http://dx.doi.org/10.1016/0002-9343(94)90321-2
https://www.ncbi.nlm.nih.gov/pubmed/7977430
http://dx.doi.org/10.1089/thy.2015.0020
https://www.ncbi.nlm.nih.gov/pubmed/26462967
http://dx.doi.org/10.5603/EP.a2022.0028
https://www.ncbi.nlm.nih.gov/pubmed/35593680
http://dx.doi.org/10.1007/s00259-016-3327-3
https://www.ncbi.nlm.nih.gov/pubmed/26883666
http://dx.doi.org/10.1530/ETJ-21-0046
https://www.ncbi.nlm.nih.gov/pubmed/34981741
http://dx.doi.org/10.1038/s41574-020-00448-z
https://www.ncbi.nlm.nih.gov/pubmed/33339988
http://dx.doi.org/10.1016/j.clon.2020.11.009
https://www.ncbi.nlm.nih.gov/pubmed/33250287
http://dx.doi.org/10.5603/EP.2016.0009
https://www.ncbi.nlm.nih.gov/pubmed/26884117
http://dx.doi.org/10.1056/NEJMoa1108586
http://dx.doi.org/10.1056/NEJMoa1108586
https://www.ncbi.nlm.nih.gov/pubmed/22551127
http://dx.doi.org/10.1210/jc.2010-2708
https://www.ncbi.nlm.nih.gov/pubmed/21389143
http://dx.doi.org/10.1210/jc.2013-3156
https://www.ncbi.nlm.nih.gov/pubmed/24285679
http://dx.doi.org/10.1210/jc.2016-1440
https://www.ncbi.nlm.nih.gov/pubmed/27186860
http://dx.doi.org/10.1210/clinem/dgad571
https://www.ncbi.nlm.nih.gov/pubmed/37768152
http://dx.doi.org/10.1210/clinem/dgac646
https://www.ncbi.nlm.nih.gov/pubmed/36327392
http://dx.doi.org/10.1016/S2213-8587(13)70215-8
https://www.ncbi.nlm.nih.gov/pubmed/24795243
http://dx.doi.org/10.1016/j.ecl.2014.02.010
http://dx.doi.org/10.1016/j.ecl.2014.02.010
https://www.ncbi.nlm.nih.gov/pubmed/24891169
http://dx.doi.org/10.1089/thy.2010.0178
https://www.ncbi.nlm.nih.gov/pubmed/21034228
http://dx.doi.org/10.1089/thy.2018.0597
https://www.ncbi.nlm.nih.gov/pubmed/30900516
http://dx.doi.org/10.1038/srep27086
https://www.ncbi.nlm.nih.gov/pubmed/27272218
http://dx.doi.org/10.1210/jc.2012-3401
https://www.ncbi.nlm.nih.gov/pubmed/23293334
http://dx.doi.org/10.1111/cen.14549
https://www.ncbi.nlm.nih.gov/pubmed/34185343
http://dx.doi.org/10.1093/annonc/mdz400
https://www.ncbi.nlm.nih.gov/pubmed/31549998
http://dx.doi.org/10.1089/thy.2006.16.1229
https://www.ncbi.nlm.nih.gov/pubmed/17199433
http://dx.doi.org/10.1210/jc.2014-3882
https://www.ncbi.nlm.nih.gov/pubmed/25679996
http://dx.doi.org/10.1002/jso.20656
https://www.ncbi.nlm.nih.gov/pubmed/17567872
http://dx.doi.org/10.1210/jc.2014-4332
https://www.ncbi.nlm.nih.gov/pubmed/25642591
http://dx.doi.org/10.1089/thy.2009.0455
https://www.ncbi.nlm.nih.gov/pubmed/21062195
http://dx.doi.org/10.1007/s00259-022-05841-6
https://www.ncbi.nlm.nih.gov/pubmed/35581502
http://dx.doi.org/10.1007/s00268-002-6612-1
https://www.ncbi.nlm.nih.gov/pubmed/12016468
http://dx.doi.org/10.1089/thy.2012.0307
https://www.ncbi.nlm.nih.gov/pubmed/23742290
http://dx.doi.org/10.1210/clinem/dgad045
http://dx.doi.org/10.1210/clinem/dgad045
https://www.ncbi.nlm.nih.gov/pubmed/36715264
http://dx.doi.org/10.1210/clinem/dgad171
https://www.ncbi.nlm.nih.gov/pubmed/36964916
http://dx.doi.org/10.3389/fendo.2019.00884
https://www.ncbi.nlm.nih.gov/pubmed/31998228
http://dx.doi.org/10.1089/thy.2020.0826
https://www.ncbi.nlm.nih.gov/pubmed/33789450
http://dx.doi.org/10.1530/EJE-19-0960
https://www.ncbi.nlm.nih.gov/pubmed/32197235

	_Hlk156751834
	_Hlk161223951

