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Abstract

Background Although differentiated thyroid carcinoma
(DTC) rarely develops distant metastases, the present study
was performed to evaluate factors that affect the survival of
patients with DTC who present with distant metastasis.
Methods Among 4,989 patients who underwent thyroid
surgery for DTC, 82 presenting with distant metastasis
were analyzed. Based on radioiodine (**'I) avidity and the
thyroid-stimulating hormone-stimulated serum thyroglob-
ulin (sTg) level at the time of metastasis, patients were
divided into three groups: group 1 ('*'I uptake +
sTg < 215 ng/mL, n = 46), group 2 ("*'I uptake +
sTg > 215 ng/mL, n = 24), group 3 (no "*'I uptake, n =
12). Disease-specific survival (DSS) was estimated using
the Kaplan—Meier method. Factors predicting the outcome
were evaluated using Cox proportional hazard regression
analysis.
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Results The age of patients (p = 0.04), frequency of fol-
licular thyroid carcinoma (p = 0.002), tumor size (p <
0.001), and number of multiple metastatic sites (p = 0.004)
differed significantly among the groups. With a median
follow-up after surgery of 72 months, the 5- and 10-year
DSSs for all patients were 84 and 69 %, respectively. The
predictors of survival were age (p = 0.004), symptoms at the
time of presentation (p = 0.045), histology (p = 0.01), sites
of metastasis (p = 0.03), and '*'I avidity and sTg level at the
time of metastasis (p = 0.002). In the multivariate analysis,
age, histology, and '*'T avidity and sTg level at the time of
metastasis remained significant factors for survival.
Conclusions Certain DTC patients with distant metastasis
demonstrate favorable outcomes dependent on age, his-
tology, and "'I avidity and sTg level at the time of
metastasis.

Introduction

The vast majority of patients with differentiated thyroid
carcinoma (DTC) present with disease confined to the
thyroid gland, with or without invasion of regional lymph
nodes. These patients have a favorable prognosis. Distant
metastasis occurs in 3-21 % of patients [1-6] and repre-
sents the most frequent cause of thyroid cancer-related
deaths [7]. The approach to treating DTC patients with
distant metastasis is individualized according to disease
progression. Total thyroidectomy, which facilitates sub-
sequent radioiodine (1311) treatment [8, 9], is preferred,
although other therapeutic modalities (e.g., resection of
metastatic lesions, external beam radiotherapy, selective
embolization) are considered. Few studies have evaluated
the influence of prognostic variables on survival in DTC
patients with distant metastasis.
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We conducted this study to elucidate the factors
affecting outcome in DTC patients with distant metastasis
and to compare the clinicopathologic characteristics of
patients according to '*'I avidity and thyroid-stimulating
hormone (TSH)-stimulated serum thyroglobulin (sTg) level
at the time of metastasis.

Subjects and methods
Study population

We retrospectively reviewed the medical records of 4,989
consecutive patients who underwent total thyroidectomy
for DTC at Samsung Medical Center between 1994 and
2008. There were 4,874 cases of papillary thyroid carci-
noma (PTC) and 115 cases of follicular thyroid carcinoma
(FTC). Among the 4,989 patients, 82 patients (1.6 %) had
distant metastasis. These 82 patients were chosen for
evaluation in this study. We obtained approval for this
study from the institutional review board.

Methods

Medical records were reviewed, and the following data
were collected: demographic information such as sex and
age at diagnosis; extent of surgery; various histologic
parameters including primary tumor size, local invasion,
and cervical lymph node involvement; distant metastasis;
311 therapy and accumulated '*'I doses; clinical outcomes
at the last follow-up.

Tumor-node-metastasis (TNM) staging was based on the
Union Internationale Contre le Cancer/American Joint Com-
mittee on Cancer (UICC/AJCC), 7th edition [10]. Patients
who exhibited tumor invasion of adjacent organs (e.g., larynx,
trachea, esophagus, recurrent laryngeal nerve) were defined as
having local invasion rather than distant metastasis. Distant
metastasis was evaluated based on clinical, surgical, and
imaging evidence. Radiologic evaluation included chest
radiography, ultrasonography (US), computed tomography
(CT), magnetic resonance imaging, positron emission
tomography, and '*'I whole-body scan (WBS). Patients were
listed as having distant metastasis at diagnosis if the metastasis
was identified during the preoperative period or within
6 months after thyroid surgery, including at the first postop-
erative '*'T ablation. '*'I avidity was determined by visual
uptake at the known site of metastatic disease on WBS after
131 therapy. Absence of visual uptake on WBS was classified
asno "*'Tuptake. The criteria for remission were no clinical or
imaging evidence of tumors and sTg levels <2 ng/ml in the
absence of interfering antibodies. Persistent disease was
defined as a state that did not meet the criteria for remission
throughout the observation period.
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Treatment of thyroid tumor and metastatic disease

All patients in this study had undergone total thyroidec-
tomy. Prophylactic central neck dissection (ipsilateral or
bilateral) was performed in patients with advanced PTC.
Therapeutic lateral neck dissection was performed in
patients with biopsy-proven lateral cervical lymph node
invasion. If any suspicious cervical lymph node was
detected by preoperative thyroid US/CT or by surgeons
during an operation, central or lateral neck dissection was
performed, even in patients with less advanced DTC. All
patients with metastatic disease were treated with '>'I
following levothyroxine withdrawal or recombinant human
TSH (rhTSH) stimulation. An initial dose of 30-200 mCi
of *'T was used for remnant ablation or treatment of
remaining or metastatic disease. A posttherapy scan was
performed 2—7 days after '*'I administration, and addi-
tional "*'T was given 6-12 months later in patients with any
3! uptake in residual disease. External beam irradiation
was administered to unresectable cancers in the neck or
metastatic bone lesions in 11 patients. The typical radiation
doses were 30 Gy in 10 days or 60 Gy in 20 days. Distant
metastases were surgically removed in 4 patients (2
patients for solitary bone metastasis, 1 for a brain lesion,
and 1 for a lung metastasis).

Follow-up

All patients were followed by clinical examination,
assessment of serum Tg levels and Tg antibodies (TgAb),
and US of the neck. To detect persistent, recurrent, or
metastatic lesions, various imaging modalities and histo-
logic proofs were obtained if necessary. TSH suppression
therapy by levothyroxine was maintained to achieve a
serum TSH level <0.10 mU/L.

Assays for serum Tg and TgAb measurement

Serum Tg levels were measured using a commercialized kit
(BRAHMS, Hennigsdorf, Germany). The interassay coef-
ficients of variation were 6.1, 4.2, and 2.2 % at low,
median, and high concentrations, respectively. The detec-
tion limit was 0.1 ng/ml. Serum TgAb was measured using
a commercialized kit (BRAHMS). Titers <100 U/ml were
considered negative.

Statistical analysis

Age at diagnosis, primary tumor size, cumulative *'I dose,
sTg level at the time of metastasis, and follow-up period
are expressed as means (SD) or medians (25th, 75th per-
centiles). Differences between groups were compared
using a one-way analysis of variance or Kruskal-Wallis
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Table 1 Clinicopathologic characteristics of patients with DTC with distant metastasis according to '*'I avidity and sTg at the time of metastasis

Characteristic Overall (n = 82) 311 uptake + 1311 uptake + No "1 p
sTg < 215 sTg > 215 uptake
(n = 46) (n = 24) (n=12)
Female sex 62 (76 %) 37 (80 %) 18 (75 %) 7 (58 %) NS§*
Age (years) 48 £ 16 45 £ 16 49 £+ 16 57 £ 16 0.04°
>45 47 (57 %) 22 (48 %) 16 (67 %) 9 (75 %) NS?*
Presentation NS*
Detected on thyroid US 20 (24 %) 15 (33 %) 2 (8 %) 3 (25 %)
Clinically symptomatic 62 (76 %) 31 (67 %) 22 (92 %) 9 (75 %)
Histology 0.002*
Papillary 60 (73 %) 39 (85 %) 11 (46 %) 10 (83 %)
Follicular 22 (27 %) 7 (15 %) 13 (54 %) 2 (17 %)
Primary tumor size (cm) 2.8 (1.6, 4.5) 2.0 (1.3,3.1) 4.5 (3.2, 6.0) 34 (14,5.1) <0.001°¢
>4 22 (27 %) 6 (13 %) 13 (54 %) 3 (25 %) 0.001*
Multifocality 29 (35 %) 18 (39 %) 7 (29 %) 4 (33 %) NS*
Local invasion 26 (32 %) 11 24 %) 10 (42 %) 5 (42 %) NS*
Cervical LN metastasis NS*
NO 12 (15 %) 7 (15 %) 3 (12 %) 2 (17 %)
Nla 15 (18 %) 11 (24 %) 3 (12 %) 1 (8 %)
N1b 32 (39 %) 17 (37 %) 9 (38 %) 6 (50 %)
Nx 23 (28 %) 11 (24 %) 9 (38 %) 3 (25 %)
Site of metastasis 0.004*
Lung only 40 (49 %) 23 (50 %) 9 (37 %) 8 (67 %)
Bone only 26 (32 %) 19 (41 %) 4 (17 %) 3 (25 %)
Multiple sites 16 (19 %) 49 %) 11 (46 %) 1 (8 %)
Timing of metastasis NS?*
At diagnosis 67 (82 %) 38 (83 %) 21 (87 %) 8 (67 %)
During follow-up 15 (18 %) 8 (17 %) 3 (13 %) 4 (33 %)
Cumulative '*'T doses (mCi) 465 (200, 808) 275 (145, 588) 800 (563, 988) 325 (150, 845) <0.001°¢
sTg at time of metastasis (ng/ml) 106.9 (11.4, 1119.0) 23.4 (5.3, 103.2) 2688.5 (1207.5, 7615.0) 204.6 (12.5, 680.3) <0.001°
>215 30 (37 %) 0 (0) 24 (100 %) 6 (50 %) <0.001°¢
Disease status at last follow-up
Remission 22 (27 %) 22 (48 %) 0 (0) 0 (0)
Persistence 38 (46 %) 18 (39 %) 14 (58 %) 6 (50 %)
Death from thyroid cancer 17 21 %) 49 %) 8 (33 %) 5 (42 %)
Death from other causes 5 (6 %) 2 (4 %) 2 (8 %) 1 (8 %)

sTg thyroid-stimulating hormone-stimulated serum thyroglobulin, US ultrasonography, LN lymph node

Statistical significances were determined with the following tests: x> test, Pone-way analysis of variance, “Kruskal-Wallis test

test. Group comparisons of categoric variables were per-
formed using the xz test or, for small cell values, Fisher’s
exact test. Results of categoric data are summarized using
frequencies and percents. We evaluated the sensitivity and
specificity of sTg level at the time of metastasis for survival
using receiver operating characteristics (ROC) curve ana-
lysis, estimating the area under the curve (AUC) with 95 %
confidence intervals (CIs). Disease-specific survival (DSS)
curves were estimated using a Kaplan—Meier test and were
compared using the log-rank test. Cox proportional hazards
models with person-months as the underlying time metric

were used to calculate a hazard ratio and 95 % CI for
survival. We evaluated effect modification by other thyroid
cancer prognostic factors for survival, including sex, age at
diagnosis, symptoms at the time of presentation, histology,
primary tumor size, multifocality, local invasion, cervical
lymph node metastasis, site of metastasis, timing of
metastasis, and '*'I avidity and sTg level at the time of
metastasis. All statistical tests were two-sided, and analy-
ses were executed using SPSS Statistics 19.0 software
package (SPSS, Chicago, IL, USA). A value of p < 0.05
was considered statistically significant.
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Results

Baseline clinicopathologic characteristics of DTC
patients with distant metastasis

The clinicopathologic characteristics of 82 patients who
were found to have a distant metastasis are summarized in
Table 1. There was a predominance of females (F:M ratio
3:1). The mean age was 48 £ 16 years (range 17-74 years),
and 57 % of the patients were >45 years of age at diagnosis.
Inall, 62 patients (76 %) presented with clinical symptoms at
diagnosis: palpable thyroid mass in 47 (76 %), bone painin 6
(10 %), dyspneain 4 (6 %), hoarseness in 3 (5 %), palpable
metastatic bone lesion in 1 (2 %), and headache in 1 (2 %).

Altogether, 60 patients (73 %) had PTC and 22 (27 %)
had FTC. The median (25th, 75th percentile) tumor size
was 2.8 (1.6, 4.5) cm (range 0.3—10.0 cm). The most fre-
quent sites of metastatic disease were lung and bone. Lung
metastases only, detected in 40 patients, were characterized
by diffuse lesions in all but 1 patient. Bone metastases only
were solitary in 18 patients, appeared as two or three
lesions in 6 patients, and comprised multiple lesions in 2
patients. Of the 16 patients with multiple metastatic sites,
15 had a combination of lung and bone involvement, and 1
patient had involvement of both lung and brain.

All patients were managed with postoperative
therapy, receiving a median (25th, 75th percentile) cumu-
lative dose of 465 (200, 808) mCi. In all, 70 patients
(85 %) were observed to have '3'1 uptake in sites of distant
metastasis, whereas the remaining patients did not.

The median (25th, 75th percentile) sTg level at the time
of metastasis was 106.9 (11.4, 1119.0) ng/ml. The ROC
analysis based on the sTg level at the time of distant
metastasis for survival is presented in Fig. 1. A stimulated
serum Tg level of 215 ng/ml was the optimal cutoff value,
giving a sensitivity of 65 % and a specificity of 71 %. The
AUC in the ROC analysis was 0.696 (95 % CI
0.537-0.854); p = 0.01).

13II

Grouping DTC patients with distant metastasis
according to "*'T avidity and sTg level at the time
of metastasis

Based on '*'I avidity and using an sTg cutoff value of
215 ng/ml, the study population was divided into three
groups: group 1 ("*'Tuptake + sTg < 215 ng/ml, n = 46);
group 2 ("*'T uptake + sTg > 215 ng/ml, n = 24); group 3
(no "'T uptake, n = 12). Clinicopathologic characteristics
according to group are summarized in Table 1. The mean
ages were significantly different between the three groups:
45 years in group 1, 49 years in group 2, and 57 years in
group 3 (p = 0.04). The frequency of FTC was signifi-
cantly higher in group 2 (54 %) than in either group 1

@ Springer

1.0
0.8
§ 0.6
=
=
7]
s
[«
D 04-
AUC = 0.696
(95% Cl, 0.537-0.854)
0.2
0.0 T T v T g T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity

Fig. 1 Sensitivity and specificity of sTg level for survival in patients
with DTC with distant metastasis. Area under the curve (AUC); 95 %
CI 95 % confidence interval

(15 %) or group 3 (17 %) (p = 0.002). Median tumor size
was largest in group 2 (4.5 cm), followed by group 3
(3.4 cm) and group 1 (2.0 cm) (p < 0.001). The number of
metastatic sites was significantly different between the
three groups, as shown in Table 1 (p = 0.004). The fre-
quency of multiple metastatic sites was higher in group 2
than in either group 1 or group 3. Patients in group 2 had
significantly higher cumulative '*'I doses than those in
group 1 or group 3 (p < 0.001). There were no significant
differences found between the groups with respect to sex,
presentation of disease, multifocality, local invasion, cer-
vical lymph node metastasis, or timing of metastasis.
Among the 46 patients in group 1, 22 patients (48 %)
achieved remission, 18 patients (39 %) had persistent dis-
ease, 4 patients (9 %) died of thyroid cancer, and 2 patients
(4 %) died of other causes. In comparison, no patients in
group 2 or group 3 achieved remission. In all, 14 patients
(58 %) in group 2 had disease persistence, and 8§ patients
(33 %) died of thyroid cancer. Half of the patients (6/12) in
group 3 had persistent disease, and the other half died.

Prognostic factors for DSS

The median follow-up was 72 months (range
45-105 months). During this time, 17 patients (21 %) died
of thyroid cancer. The 5- and 10-year DSSs for all patients
were 84 and 69 %, respectively (Fig. 2).

Prognostic factors for survival were analyzed based on
the following comparisons: sex (female or male), age (<45
or >45 years), presentation of disease (detected on thyroid
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US or clinically symptomatic), histology (papillary or
follicular), primary tumor size (< 4 cm or > 4 cm), cer-
vical lymph node metastasis (NO, Nla, N1b, Nx), site of
metastasis (lung only, bone only, multiple sites), timing of
metastasis (at diagnosis or during follow-up), and '*'I
avidity + sTg at the time of metastasis ('*'T upta-
ke + sTg < 215 ng/ml, "*'T uptake + sTg > 215 ng/ml,
no "*'T uptake) (Table 2). Univariate analysis showed that
clinical risk factors such as age (p = 0.004), symptoms
(p = 0.045), histology (p = 0.01), site of metastasis
(p = 0.03), and "*'T avidity and sTg level at the time of
metastasis (p = 0.002) were associated with DSS (Fig. 3).
Among these, age, histology, and '*'T avidity and sTg level
at the time of metastasis remained significant for survival
in multivariate analysis.

Discussion

In the present study of 82 DTC patients with distant
metastasis, we observed 5- and 10-year DSS rates of 84 and
69 %, respectively. The predictors of survival were age,
symptoms at diagnosis, histology, site of metastasis, and
311 avidity and sTg level at the time of metastasis. In the
multivariate analysis after adjusting for prognostic vari-
ables, age, histology, and "*'I avidity and sTg level at the
time of metastasis remained significant for survival.
Distant metastasis was observed in 1.6 % of DTC
patients in our series, which is lower than the previously

1.0 4

0.8 <
S-year 84%
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0.6 - 10-year 69%
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0.4

0.2 4

Disease-specific survival

0.0 T T T
0 50 100 150
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Fig. 2 Probability of DSS for patients with DTC with distant
metastasis. (A) Disease status 5 years after the initial surgery included
the following data: remission (n = 20), persistence (n = 32), died of
thyroid cancer (n = 11), died of other causes (n = 2), follow-up
period <5 years (n = 17). (B) Disease status 10 years after initial
surgery included the following data: remission (n = 4), persistence
(n=17), died of thyroid cancer (n = 17), died of other causes
(n = 5), follow-up period <10 years (n = 49)

reported incidence of 2.9-21.2 % in patients with DTC [2,
3,5, 6, 11, 12]. The 5- and 10-year survival rates in our
series were 84 and 69 %, respectively, which are higher
than the previously reported rates of 50-68 and
26.0-48.3 %, respectively [1, 2, 5, 11-13]. Our higher
survival rates could be attributed to several factors,
including the fact that 73 % of our patients had PTC, "'
therapy was administered to all patients, and 85 % had "'I
avidity at metastatic foci.

Few studies on prognostic factors and long-term out-
comes in DTC patients with distant metastasis have been
published. Similar to previous reports [1, 2, 5, 6, 11-15],
our univariate analyses demonstrated that age >45 years,
follicular histology, and a metastatic site other than lung
only or bone only were associated with a risk of poor
outcome in patients presenting with distant metastasis.
Interestingly, clinical symptoms such as palpable primary
or metastatic mass, bone pain, hoarseness, or dyspnea were
predictive of lower DSS. Shoup et al. [13] reported that
patients with disease that was detected based on clinical
symptoms had a higher tumor-related mortality rate that
that for patients with tumors that were detected inciden-
tally. We speculated that this may represent the burden of
primary tumor or metastatic lesions. This observation may
be important clinically in regard to predicting prognosis
and planning follow-up.

In our study, a multivariate Cox’s proportional hazards
model of DSS including all prognostic factors showed that
an independent predictor of survival was '*'T avidity and
sTg level at the time of metastasis. '*'I avidity in meta-
static lesions has been found to have a significant impact on
survival in DTC patients with distant metastasis [2, 5, 12].
Lee and Soh reported that "*'T avidity was associated with
DSS in patients presenting with distant metastasis at
diagnosis and in those who developed distant metastasis
during follow-up [2]. Mihailovic et al. [12] found that "*'I
avidity had a significant influence on DSS and identified an
association between the absence of '*'I uptake in distant
metastasis and low survival rates in patients <45 years of
age. Sampson et al. [5] reported that '*'I avidity was a
significant prognostic factor for survival, with a hazard
ratio for tumors with no "*'I uptake of 3.4 (95 % CI
1.2-9.2). On the other hand, Huang et al. [6] recently
showed that a high sTg level at the discovery of metastasis
was a significant predictor of poor outcome. We analyzed
specific subgroups according to '*'T avidity and sTg level
in DTC patients with distant metastasis that were not
analyzed in previous studies [2, 5, 6, 16]. We used ROC
curves to determine cutoff values for survival that gave the
maximum sum of sensitivity and specificity and found that
a sTg level of 215 ng/ml gave an optimal sensitivity of
65 % and specificity of 71 %. When we compared clini-
copathologic features and clinical outcomes among specific
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Table 2 Univariate and multivariate analyses of prognostic factors for DSS

Variables No. of patients who 5-year 10-year Univariate Multivariate analysis
died of thyroid survival survival analysis (p) HR (95 % CI) »
cancer

Sex

Female 11/62 (18 %) 85 79 1.00

Male 6/20 (30 %) 82 52 0.37 1.57 (0.45-5.50) 0.48
Age (years)

<45 2/35 (6 %) 93 93 1.00

>45 15/47 (32 %) 78 45 0.004 6.85 (1.29-36.37) 0.02
Presentation of disease

Detected on thyroid US 1/20 (5 %) 94 94 1.00

Clinically symptomatic 16/62 (26 %) 81 60 0.045 3.60 (0.36-36.49) 0.28
Histology

Papillary 8/60 (13 %) 87 83 1.00

Follicular 9/22 (41 %) 78 30 0.01 5.08 (1.22-21.22) 0.03
Primary tumor size (cm)

<4 11/60 (18 %) 87 68 1.00

>4 6/22 (27 %) 76 67 0.65 1.36 (0.32-5.67) 0.68
Cervical LN metastasis

NO 1/12 (8 %) 89 89 1.00

Nla 2/15 (13 %) 92 74 3.59 (0.27-46.49) 0.33

Nib 5/32 (16 %) 84 84 2.49 (0.23-27.07) 0.45

Nx 9/23 (39 %) 76 40 0.06 7.06 (0.81-61.41) 0.08
Site of metastasis

Lung only 6/40 (15 %) 85 85 1.00

Bone only 4/26 (15 %) 91 67 1.76 (0.44-7.00) 0.42

Multiple sites 7/16 (44 %) 73 36 0.03 2.51 (0.67-9.45) 0.17
Timing of metastasis

At diagnosis 15/67 (22 %) 81 66 1.00

During follow-up 2/15 (13 %) 100 80 0.16 0.29 (0.03-2.64) 0.27
311 avidity + sTg (ng/ml) at time of metastasis

311 uptake + sTg < 215 4/46 (9 %) 95 78 1.00

BIT uptake + sTg > 215 8/24 (33 %) 74 60 4.92 (1.26-19.19) 0.02

No "3'T uptake 5/12 (42 %) 57 28 0.002 15.83 (3.03-82.85) 0.001

HR hazard ratio; 95 % CI 95 % confidence interval

subgroups according to "*'I avidity and an sTg level of
215 ng/ml, there were significant differences in age, his-
tology, tumor size, and site of metastases. Patients with no
311 uptake in metastatic lesions were more often >45 years
of age compared with those with '*'I uptake. This was
consistent with the findings of a previous study that showed
that higher rates of '*'T uptake were seen in the metastatic
lesions of younger patients [1]. As age is related to tumor
differentiation, '*'I avidity is related to age. The frequency
of FTC was significantly higher in group 2 (**'I upta-
ke + sTg > 215 ng/ml) compared with either group 1 (**'I
uptake + sTg < 215 ng/ml) or group 3 (no "*'I uptake).
Our results are in agreement with those of Robbins et al.
[17] and Dralle et al. [18], who noted that the Tg levels
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were significantly higher in patients with FTCs than in
those with PTCs. The primary tumor size was larger and
the frequency of multiple sites of metastasis was higher in
group 2 than in other groups. This result is in agreement
with the suggestion of relation between serum Tg level and
tumor burden in terms of tumor size and number of met-
astatic sites. Robbins et al. [17] and Bachelot et al. [19]
reported that sTg levels were correlated with volume of
disease. Shah et al. [20] and Robbins et al. [17] demon-
strated that metastatic involvement of bone was associated
with much higher serum Tg levels than lung involvement.
Considering that a combination of lung and bone
involvement is seen in most patients with multiple meta-
static sites, the frequency of bone metastasis was highest in
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Fig. 3 Kaplan—Meier estimate of DSS in patients with DTC with
distant metastasis according to the significant prognostic variables.
a Age (<45 vs. >45 years). b Presentation of disease: detected on
thyroid US vs. clinically symptomatic. ¢ Histology (papillary vs.

group 2, which is supported by previous data [17, 20]. The
10-year survival rates were 78, 60, and 28 % for groups 1,
2, and 3, respectively. About half of the patients in group 1
achieved remission, whereas no patients achieved remis-
sion in groups 2 or 3. In addition, '*'T avidity and sTg level
at the time of metastasis remained significant for survival
in the multivariate analysis after adjusting for prognostic
factors. Our results demonstrated the prognostic
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uptake + sTg < 215 ng/ml vs. "*'I uptake + sTg > 215 ng/ml vs.
no "I uptake)

importance and clinical relevance of '*'T avidity and sTg
level at the time of metastasis.

Although "*'I therapy has been recognized as effective
in most DTC patients with distant metastasis, surgery
should be considered for isolated distant metastasis. Sur-
gical treatment was carried out in four patients with solitary
bone, brain, or pulmonary lesions. Two deaths occurred
secondary to disease (mean survival 52 months), and two
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patients remained alive and disease-free (mean survival
58 months). Surgical resection of isolated symptomatic
bone metastasis was associated with improved survival [21,
22]. Surgical resection of brain metastasis is also recom-
mended [23, 24]. Given the rarity of distant metastasis and
because of the heterogeneity of the management approa-
ches, we were unable to examine the impact of surgical
excision of a solitary metastasis.

Conclusions

The DTC patients with distant metastasis showed relatively
favorable outcomes in this study. The major factors
determining prognosis, such as age, symptoms at diagnosis,
histology, and site of metastasis, were confirmed to be
important in DTC patients with metastatic disease. In
addition, "*'T avidity and sTg level at the time of metastasis
were the main predictors of outcome in these patients.
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