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Abstract
Purpose Distant metastases (DM) from DTC occur in 5–25% of cases and are correlated to lower survival; the prognostic
significance of the temporal onset of DM is unclear. Our aim was to retrospectively analyze the prevalence of DM and to
assess the prognostic role of the timing of manifestation of DM regarding the outcome.
Materials and methods We included 174 patients (mean age 64 years). According to the time of manifestation, DM were
divided in two groups: synchronous DM (SDM, n= 108) defined as metastases present at initial diagnosis and metachronous
DM (MDM, n= 66) as diagnosed during follow-up. SDM were further sub grouped in pre-RAIT when diagnosed during
pre-surgery work-up (n= 35) and baseline-RAIT when detected by first whole body scan after RAIT (n= 73). Disease-
specific survival (DSS) was analyzed using the Kaplan–Meier method.
Results Total RAI activities and number of treatments were significantly higher in MDM, also loss of RAI avidity was more
frequent in MDM. Forty-four patients died during follow-up, of which 41 were DTC-related deaths, 5-year and 10-year DSS
were 80% and 56%. On univariate analysis MDM had significantly shorter DSS; also histotype and RAI avidity were
significant risk factors of impaired survival. On multivariate analysis, only loss of RAI avidity remained as independent
negative predictor (p= 0.043). Considering SDM, DSS was significantly shorter in pre-RAIT group than baseline-RAIT (p
= 0.004). Instead there was no significant difference between pre-RAIT-SDM and MDM in survival outcome (p= 0.875).
Conclusions In DTC with DM, loss of RAI uptake has an important role in survival. No significant difference in survival
outcome was discovered between SDM and MDM; but, among SDM, pre-RAIT had significant shorter DSS than baseline-
RAIT.
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Introduction

Differentiated thyroid cancer (DTC) is the most common
endocrine malignancy accounting for 1% of all cancers
diagnosed each year [1] and is considered a slowly growing
disease with favorable prognosis. Standard treatment for
DTC consists of total thyroidectomy with or without lym-
phadenectomy followed by radioiodine therapy (RAIT) of

remnant tissue when indicated [2]. The overall prognosis of
DTC is excellent, with a 5-year survival rates for DTC of
99.8% for localized tumors, 97% for tumors with regional
metastases, and 57.3% for tumors with distant metastases
[3]. Metastatic DTC patients are a group of patients
occurring in 5–25% of patients with lower survival rate and
they require an early and appropriate treatment to improve
their prognosis [4–7].

Treatment of DTC patients presenting with distant
metastases (DM) is usually individualized according to
DM features and disease progression; RAIT may be an
effective therapy for metastatic DTC if metastatic lesions
are RAI-avid and may contribute significantly to their life
expectancy [8]. Other therapeutic modalities for meta-
static lesions include surgical resection, external radiation
therapy, and selective embolization. Lungs are the
most common site of distant metastases followed by
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bone; other rare localizations include brain, liver, and
kidney.

The prognostic significance of the temporal onset of
distant metastases in DTC is yet unclear due to the con-
troversial results present in literature [9–14]. Depending on
the time of their onset, metastases are divided in synchro-
nous and metachronous: synchronous distant metastases
(SDM) include metastases detected at the time of initial
thyroid cancer diagnosis and represent 1–3% of all patients,
while metachronous distant metastases (MDM) are recog-
nized after the initial treatment and occur in 7–23% of
patients [6, 7].

Our aim was to retrospectively analyze in a consecutive
cohort of patients evaluated in our institute, the prevalence
of metastatic disease in DTC patients and to assess the
prognostic role of the timing of manifestation of distant
metastases regarding the outcome of these patients.

Materials and methods

We retrospectively screened 3600 patients who underwent
RAIT for DTC after total or nearly total thyroidectomy from
January 1997 until January 2017 using our institutional
Radiology Information System (RIS). They were admitted
to the Nuclear Medicine Department of our Institution for
the ablation of thyroid remnant according to EAMN (Eur-
opean Association of Nuclear Medicine) guidelines [15].
Among these patients, we found 174 patients with distant
metastases of DTC (110 female; 64 male; sex ratio F: M
1.7:1). Average age of patients at diagnosis of thyroid
carcinoma was 58 ± 16 with a range from 11 to 85 years;
only 3 patients were pediatric. All distant metastases were
confirmed by histology when available and/or other ima-
ging modalities (computed tomography, positron emission
tomography, bone scintigraphy, magnetic resonance ima-
ging). All patients underwent total thyroidectomy and had
histopathological diagnosis of DTC: 74 classic variant of
papillary carcinoma, 39 follicular variant of papillary car-
cinoma, 40 follicular carcinoma, 15 aggressive papillary
variants (6 tall cells variant of papillary carcinoma, 3 scler-
osing diffuse variant of papillary carcinoma and 6 poorly
differentiated carcinoma), and 6 Hurtle cell carcinoma.
Seventy-two patients underwent also lymphadenectomy,
central in 29 cases and lateral in 43, showing nodal disease
in 52 cases. Tumor size was 21 ± 22 mm (range 1.5–98 mm)
and multicentricity of lesions was present in 63 cases
(36%). In patients without antithyroglobulin antibody
(AbTg) interference, serum thyroglobulin (Tg) at the time of
first therapy was 350 ± 329 ng/mL (range 0.1–1001); AbTg
were positive in 33 patients (19%). The administered
activity of RAI first ablation treatments ranged from 0.9 to
3.7 GBq (average 3.3 GBq) and it was established

according to the risk class based on the TNM staging of the
American Joint Committee on Cancer/International Union
against Cancer currently in use [16]. One hundred and fifty-
eight patients underwent levothyroxine withdrawal for
40 days, replaced by levo-triiodothyronine in the first
20 days, while in sixteen patients recombinant human
thyrotropin (rhTSH-Thyrogen, Genzyme Corporation) was
administered intramuscularly with a dose of 0.9 mg over 2
consecutive days during treatment with levothyroxine; RAI
was administered the day after the second injection. All
patients followed a low-iodine diet for 2 weeks and average
serum thyrotropin (TSH) concentration was 61.6 UI/L
before first radioiodine administration. The average number
of RAIT per patients was 4.7 ± 2.3 (range 1–13) and the
average cumulative RAI activity administered per patient
was 32.6 ± 41 GBq (range 1.1–114 GBq). Baseline features
of all patients are described in Table 1. The average follow-
up time was 120 ± 69 months (range 12–242 months,
median 72 months). Loss of RAI avidity was defined as the
absence of uptake at whole body scan after RAIT in pre-
sence of disease demonstrated with other conventional
imaging or tumor marker (Tg); this phenomenon was

Table 1 Baseline features of 174 patients

Average
(range)

Patients n (%)

Age years 58 (11–85)

Male 64 (37%)

Female 110 (63%)

Histotype

Papillary 74 (43%)

Follicular variant of papillary 39 (22%)

Follicular 40 (23%)

Aggressive variant 15 (9%)

Hurtle cell 6 (3%)

Tumor size (mm) 21 (1.5–98)

Multicentricity 63 (36%)

Synchronous metastases 108 (62%)

Metachronous metastases 66 (38%)

Site of metastases

Lung 86 (49%)

Bone 61 (35%)

Lung+ bone 17 (10%)

Other 10 (6%)

TSH at the time of ablation (mcg/dL) 61.6
(10.5–101)

Tg at the time of ablation (ng/mL) 350 (0.1–1001)

AbTg positive patients 33 (19%)

First RAI activities administrated (GBq) 3.3 (0.9–3.7)

Cumulative RAI activities administrated
(GBq)

32.6 (1.1–114)

N° therapies 4.7 (1–13)

Follow-up time (months) 120 (12–240)

N° number, GBq Gigabequerel, RAI radioiodine, var variant, Tg
thyroglobulin, Ab antibodies
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considered present at any time of presentation during all the
course of the follow-up.

Patients were retrospectively divided into two groups
based on the temporal onset of metastatic disease: SDM
were defined as the metastases present at initial diagnosis
(before thyroid surgery or after radiometabolic therapy at
first whole body scan), and MDM as metastases diagnosed
by subsequent whole body scans or other radiologic
examinations after initial diagnosis and RAIT remnant
ablation during follow-up period.

SDM patients were further divided in two subgroups:
patients with metastases diagnosed during pre-surgery
work-up by radiologic examinations or due to sympto-
matic appearance, (pre-RAIT group), and patients with
metastases detected by whole body scan during initial RAI
remnant ablation, (baseline-RAIT group).

Statistical analysis

The numeric variables were described as mean, standard
deviation, minimum, and maximum. The descriptive ana-
lysis of categorical variables comprised the calculation of
simple and relative frequencies.

The statistical significance of the continuous variables
was tested with a Student’s t-test or Mann–Whitney’s U-test
and a Chi-square or Fisher’s exact test was performed for
the categorical variables. A P-value of ≤ 0.05 was con-
sidered as statistically significant.

Survival analysis was performed with the Kaplan–Meier
method and compared by the log rank test with a sig-
nificance level set at p < 0.05. Disease-specific survival
(DSS) was assessed from the onset of distant metastases,
and death from DTC was considered as an event. Multi-
variate analysis using with the Cox proportional hazards
model was performed for significant factors in univariate
analysis. The hazard ratio, 95% confidence interval (CI),
and P-value were reported. Nodal disease was not con-
sidered in this statistical analysis due to the shared notion
that this feature is not relevant for prognostic in comparison
with distant metastases. Statistical analysis was carried out
using Statistical Package for Social Science (SPSS) version
23.0 for Windows (IBM, Chicago, Illinois, USA).

Results

Considering all 3600 patients evaluated, 174 (4.8%) showed
distant metastases of DTC: 61 in the bone, 86 in the lung,
17 in bone and lung simultaneously and 10 in other sites.
Other localizations were as follows: 1 kidney; 1 muscle
tissue; 1 brain; 1 bone and brain; 1 bone and liver; 1 muscle
and bone; 2 bone, lung and brain; and 2 brain and lung.
Histological confirmation of metastases was achieved in 72

patients, while in another 102 cases other imaging mod-
alities (whole body scintigraphy, CT, MRI, PET) confirmed
the presence of the metastases. One hundred and eight
patients (62%) had SDM, while 66 patients (38%) devel-
oped MDM after first radiometabolic therapy during the
follow-up. The mean time interval between initial diagnosis
and onset of metastatic disease in patients with MDM was
4.8 ± 3.8 years (range 1–18). The SDM and MDM groups
were well balanced regarding the features of sex, tumor
size, multicentricity, type of surgery (central and/or lateral
lymphadenectomy), lymph nodal involvement, histological
type of DTC, site of metastatic disease, presence of AbTg,
and first RAI activities injected (Table 2). Classic variant of
papillary carcinoma was the most common histotype in both
groups with 39 cases in SDM group and 35 in MDM; the
other most frequent subtypes were follicular and follicular
variant of papillary carcinoma. Considering the SDM,
metastases were localized in the bone in 37 patients, in the
lung in 54, in the bone and lung together in 12 and in other

Table 2 Comparison between patients with SDM and MDM

SDM n 108 MDM n 66 P-value

Sex F: M 80:28 30:36 <0.001

Age at diagnosis 58.7 ± 17.1 55.1 ± 14.2 0.156

T tumor size (mm) 21 ± 18.1 19.8 ± 20 0.701

Central lymphadenectomy 20 (18%) 9 (14%) 0.544

Lateral lymphadenectomy 24 (22%) 19 (29%) 0.162

Presence of LNM 22 (20%) 16 (24%) 0.435

Multicentricity 39 (36%) 24 (36%) 0.540

Histotype 0.135

Papillary 39 (36%) 35 (53%)

Follicular var papillary 28 (26%) 11 (17%)

Follicular 28 (26%) 12 (18%)

Aggressive variants 8 (7%) 7 (11%)

Hurtle cell 5 (5%) 1 (1%)

Metastases 0.324

Bone 37 (34%) 24 (36%)

Lung 54 (50%) 32 (48%)

Lung+bone 12 (11%) 5 (8%)

Other 5 (5%) 5 (8%)

Tg at ablation (ng/mL) 487 ± 439 117 ± 235 <0.001

AbTg positive 19 (18%) 14 (21%) 0.555

RAI first dose (GBq) 3.5 ± 1.2 3 ± 1.1 0.347

Total RAI activities (GBq) 29.2 ± 20.8 47.7 ± 23 0.013

N° RAI treatments 4.3 ± 2.6 5.4 ± 2.5 0.014

Loss RAI avidity 17 (16%) 33 (50%) <0.001

Follow-up median (months) 60 84 0.234

F female, M male, Tg thyroglobulin, RAI radioiodine, Ab antibodies,
LNM lymph node metastases, SDM synchronous distant metastases,
MDM metachronous distant metastases
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sites in 5 cases; instead in MDM, metastases were localized
in the bone in 24 patients, in the lung in 32, in the bone and
lung together in 5, and in other sites in 5 cases. Female
population was significantly more frequent in SDM group
in comparison with MDM; total RAI activities admini-
strated and total number of radiometabolic treatments were
significantly higher in MDM than SDM (p= 0.013 and p=
0.014, respectively), while stimulated Tg level was sig-
nificantly higher in SDM (p < 0.001). In addition, loss of
RAI avidity during follow-up was more frequent in MDM
patients (50% of cases) in comparison with SDM (16% of
cases) (p < 0.001). During follow-up, patients underwent
several treatment aside from radioiodine: among SDM 12
underwent local therapy (as external radiotherapy or sur-
gery) and 4 systemic therapy (as chemotherapy and/or
tyrosine-kinase inhibitors); while among MDM, 10 under-
went local therapy and 3 systemic therapy.

Survival outcomes

After an average time of 10 years, 44 patients died during
follow-up, of which 41 were DTC-related deaths. The
median DSS from the diagnosis of distant metastases was 8
years (95%CI 2-16.6); 5-year and 10-year DSS were 80%
and 56%. On univariate analysis, patients with MDM had
significantly shorter survival time from the onset of distant
metastases compared to patients with SDM (median DSS 5
vs. 7 years, p= 0.039); 5-year and 10-year DSS rates were
83% and 61% for patients with SDM, and 76% and 51% for
patients with MDM, respectively (Fig. 1). Histological
subtype of DTC and loss of RAI avidity were the other only
significant risk factors of impaired survival in our analysis:
follicular carcinoma had shorter tumor related survival than
the patients with papillary carcinoma (median DSS 4 and 9

years, respectively, p= 0.001) and the same evidence was
obtained comparing lost RAI avidity group and RAI avid
group (median DSS 6 and 6.5 years, respectively, p=
0.011, Fig. 2a). Age, gender, tumor size, multifocality, and
site of metastatic disease (considering the two most frequent
localizations as bone and lung), had no impact on disease-
related outcome (Table 3). Also treatment during follow-up
did not influence survival outcome. On multivariate analy-
sis, only loss of RAI avidity remained as independent
negative predictors for tumor related survival (p= 0.043).
In both SDM and MDM groups, loss of RAI was found to
be a prognostic factor associated with a worst DSS (Fig. 2b,
e 2c).

Considering SDM group, 35/108 (32%) metastases were
identified before thyroid surgery as first step which led to
the diagnosis of DTC (pre-RAIT group), while the other 73/
108 (68%) were detected in the first whole body scan after
treatment (baseline-RAIT group). Among 35 pre-RAIT DM
patients, 17 were asymptomatic and metastases were inci-
dentally detected with other imaging techniques performed
for other reasons not related to thyroid diseases and 18 were
diagnosed due to the appearance of signs/symptoms. These
symptoms/signs included bone pain (n= 7), dyspnea (n=
4), cough (n= 2), bone fractures (n= 4), and skin nodules
(n= 1). In the pre-RAIT group, there were significantly
more patients with follicular carcinoma and bone metastases
in comparison with baseline-RAIT group and initial sti-
mulated Tg value was significantly higher (800 ng/mL vs.
344 ng/mL). In baseline-RAIT patients, lung was the most
frequent site of DM (60% of cases) and papillary the most
frequent histotype (45%). Also RAI avidity was sig-
nificantly different between these two groups: loss of RAI
avidity was more common in pre-RAIT SDM (9 of 35
patients in comparison with only 8 of 108 in baseline-RAIT
group). There were no significant differences in sex, age,
multicentricity of cancer, initial surgery (central, lateral
lymphadenectomy), tumor size, first dose of RAI admini-
strated, total RAI administrated, total number of therapies,
and number of patients with positive AbTg. (Table 4).

Survival rates were significantly different between pre-
RAIT and baseline-RAIT SDM patients: DSS was sig-
nificantly shorter in pre-RAIT group than baseline-RAIT
with a median DSS of 9 years in first group and 4 in the
other (p= 0.004, HR 0.54, 95%CI 0.27–0.98). Instead there
was no significant difference between pre-RAIT and MDM
in survival outcome (p= 0.875) (Fig. 3).

Discussion

Previous studies have identified several prognostic factors
significantly associated with poorer survival outcome in
patients with DTC, including age >45 years, follicular thyroid

Fig. 1 Significant prognostic difference between synchronous distant
metastases (SDM, which include both pre-RAIT and baseline-RAIT
patients) and metachonous distant metastases (MDM) patients (p=
0.039)
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carcinoma, Hurthle cell variant, poor differentiation, iodine
avidity, incomplete local control, and extrapulmonary DM;
but some of these studies grouped and analyzed patients with
DM without a division considering time of onset of DM [17–
21]. Complete loss of radioiodine uptake capacity may indi-
cate tumor progression as a result of transformation of the
tumor to a poorly differentiated state with consequently
mismatch between 18F-FDG PET/CT and radioiodine ima-
ging (“flipflop phenomenon) [22, 23].

In our 20-year experience considering all DTC patients
treated in our department, we found 4.8% of patients with
distant metastases from DTC, in concordance with other stu-
dies [6, 7]: among them, more than half (62%) showed syn-
chronous metastases. Presence of distant metastases is a well
demonstrated factor worsening the prognosis in patients with
DTC [24, 25] but there are few data regarding the prognostic
relevance of onset time and these data are controversial. Initial
studies [5, 9, 10, 26] have demonstrated no significant dif-
ference in survival rates between synchronous and metachro-
nous metastases. In contrast with this, subsequent studies [12–
14, 17, 27] observed a more favorable outcome in patients
presenting with initial distant metastatic DTC compared to
patients who developed metachronous metastases during
follow-up. One of the limitations of these studies, which
reduces the possibility of a direct comparison, is the different

threshold used to categorize the distant metastases in SDM
and MDM: some authors used a cut-off of 6 months before or
after thyroid cancer diagnosis [5, 9, 10], other of 12 months
[11, 14]. Moreover, another limitation is that some articles are
specifically focused on one site of metastases (bone or lung)
only excluding all others localizations [12, 13, 27]. In our
study, we decided to include all sites of distant metastases and
we arbitrarily divided our patients in two groups: SDM and
MDM, using as reference cut-off the first whole body scan
after RAI, in concordance with other studies [26, 27]. Despite
the evidence of a better survival outcome (DSS) in SDM
patients than MDM, this difference was not significantly dif-
ferent in multivariate analysis, similarly to other published
results [11, 12]. A possible explanation of a different outcome
between SDM and MDM groups is the heterogeneous com-
position of SDM group, which include patients with DM
diagnosed before RAIT and at first RAI whole body scinti-
graphy. The only independent prognostic factor influencing
DSS was RAI avidity: in patients with lost RAI avidity during
the course of disease, the prognosis is significantly worse and
these results are confirmed both for SDM and MDM cate-
gories (Fig. 2). Loss of RAI avidity happens when dediffer-
entiation occurs in thyroid cancer [28] and its prognostic role
is well established and seems to have a fundamental function
also in metastatic DTC [2, 17, 18].

Fig. 2 Disease specific survival (DSS) of all patients with distant metastases according to RAI avidity a, in MDM group b, and SDM c
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To make a more complete evaluation, we further sub-
divided SDM patients in two subgroups: pre-RAIT and
baseline-RAIT groups founding different features regarding
stimulated Tg value at staging, site of metastases, histotype,
and RAI avidity. Pre-RAIT SDM patients had more fre-
quently high Tg, bone metastases, follicular carcinoma, and
lost RAI avidity; all factors, support the idea of an
aggressive behavior of pre-RAIT DM.

Also Choi et al. [27] evaluated metastatic patients
dividing distant metastases in pre-radioiodine and post-
radioiodine therapy (pre-RAIT and post-RAIT) groups
depending on the detection of metastases: pre-RAIT
metastases were clinically detected before an initial RAIT,
while post-RAIT was detected on post ablation whole body
scan or during follow-up period. They demonstrated that
pre-RAIT groups had significantly poorer prognosis. Also
in our analysis, we showed that distant metastases detected
before surgery and RAIT had worse survival outcome
compared to metastases detected at first whole body scan.
This may be the reason why synchronous/metachronous
categories have been reported as inconclusive prognostic

factors in several articles in literature, because they included
in the same group metastases recognized before RAI and at
the first therapeutic whole body scan.

Moreover, patients who have no symptoms or skeletal
related events and with a diagnosis of skeletal metastases
detected by initial RAIT demonstrate excellent responses
and much better survival than patients who demonstrate
bone metastasis before the first RAIT [12, 29, 30]. Patients
who demonstrate bone metastasis at the initial whole body
RAI scintigraphy often include lesions with no structural
correlation at radiological imaging, which is known to have
no prognostic significance [31]; another point is that those
metastases discovered by whole body scans are often con-
sidered more “RAI naive” and so they are generally more
RAI responsive and have higher RAI avidity [7, 17]. These
evidences were confirmed in our analysis where we found
that only 8/73 (11%) baseline-RAIT SDM patients lost RAI
avidity during the course of disease in contrast with 9/35
(26%) in pre-RAIT SDM.

Probably the division of metastatic DTC patients in three
groups (pre-RAIT, baseline-RAIT SDM, and MDM) may

Table 3 Univariate and
multivariate analysis for DSS

Variable Median DSS years Univariate analysis Multivariate analysis

HR (95%CI) P-value HR (95%CI) P-value

Onset of DM 0.90 (0.38–1.89) 0.039 1.01 (0.87–2.20) 0.675

SDM 7.0

MDM 5.0

Age 0.58 (0.20–1.10) 0.085

<55 years 8.0

≥55 years 5.0

Gender 1.31 (0.71–3.47) 0.264

Female 6.0

Male 5.0

Tumor size 0.76 (0.22–1.75) 0.374

>4 cm 5.0

≤4 cm 6.0

Multifocality 1.65 (0.89–4.60) 0.091

Yes 6.0

No 6.0

Histology 0.40 (0.07–0.51) 0.001 1.56 (0.87–2.49) 0.068

Papillarya 9.0

Follicular 4.0

Site 1.02 (0.44–2.44) 0.929

Bone 5.0

Lung 6.0

Lost RAI avidity 1.61 (1.4–14.7) 0.011 1.3 (0.98–13.6) 0.043

Yes 6.5

No 6.0

DSS disease specific survival, RAI radioiodine, SDM synchronous distant metastases, MDM metachronous
distant metastases
aConsidering classic variant and follicular variant of papillary carcinoma
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be the best choice considering different metabolic and his-
tological features of DTC. Our paper evaluated a larger
cohort than in previous reports and included patients with
DM at different sites. Cho et al. [27] firstly divided lung
DM patients in pre-operative, immediate, and late metas-
tases, demonstrating a worse prognosis in the first group
despite only 11 cases. Lang et al. [18] compared pre-
operative metastases and metastases discovered at whole
body scan showing poorer prognosis in univariate analysis
in pre-operative group, but this evidence was not confirmed
in multivariate analysis. Our findings suggest that the clin-
ical characteristics of SDM patients in the two groups (pre-
RAIT and baseline-RAIT) are quite different with more
aggressive characteristics in pre-RAIT, in presence of
higher stimulated Tg, bone localization, follicular histotype,
and loss of RAI avidity.

In addition, the timing of detection of distant metastases
is a clinical feature with a valuable prognostic role. SDM

detected at first whole body scan had better survival rates
than SDM detected before RAIT, while no significant dif-
ferences were recognized between SDM and MDM
categories.

This study had several limitations, including the retro-
spective nature of the study design and the use of hetero-
geneous management approaches over a relatively long
period.

In conclusion, RAI avid DM responded much better than
not RAI avid DM and this evidence is present true in both
SDM and MDM. Timing of onset of distant metastases may
add an important prognostic feature to risk stratification in
DTC. No significant difference in survival outcome was
discovered between SDM and MDM; but, among SDM
patients, pre-RAIT DM had significant shorter DSS than
baseline-RAIT.
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Table 4 comparison between pre-RAIT and basal-RAIT patients in
SDM group

SDM n 108 P-value

Pre-RAIT n
35

Basal-RAIT n
73

Sex F: M 22:13 58:15 0.338

Age at diagnosis 63 ± 11.1 56.5 ± 19 0.153

T tumor size (mm) 20.6 ± 17.9 21.1 ± 18.3 0.810

Central lymphadenectomy 5 (14%) 15 (20%) 0.156

Lateral lymphadenectomy 6 (17%) 20 (27%) 0.176

Multicentricity 8 (23%) 33 (44%) 0.065

Histotype <0.001

Papillary 7 (20%) 32 (45%)

Follicular var papillary 7 (20%) 21 (28%)

Follicular 18 (51%) 10 (14%)

Aggressive variants 2 (6%) 6 (8%)

Hurtle cell 1 (3%) 4 (5%)

Metastases 0.005

Bone 17 (48%) 20 (27%)

Lung 10 (30%) 44 (60%)

Lung+bone 4 (11%) 8 (11%)

Other 4 (11%) 1 (1%)

Tg at ablation (ng/mL) 800 ± 323 344 ± 411 <0.001

AbTg positive 3 (9%) 16 (22%) 0.103

RAI first dose (GBq) 3.6 ± 1.5 3.3 ± 1.2 0.225

Total RAI activities 36.7 ± 21.9 31.4 ± 22.6 0.481

N° RAI treatments 5 ± 2.6 4 ± 2.6 0.682

Loss RAI avidity 9 (26%) 8 (11%) 0.049

F female, M male, Tg thyroglobulin, RAI radioiodine, FDG
fluorodeoxyglucose, Ab antibodies, SDM synchronous distant
metastases

Fig. 3 Comparison of survival outcome (DSS) in metastatic DTC
patients divided in MDM, pre-RAIT MDM and baseline-MDM
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