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Background: Distant metastases at presentation are rare in well-differentiated thyroid cancer (WDTC). The
objective of this study was to report outcomes for patients presenting with distant metastases managed by
thyroidectomy and radioactive iodine (RAI) therapy.
Methods: Fifty-two patients with distant metastases from thyroid cancer diagnosed before thyroid surgery
(n = 32) or on a postoperative RAI scan after thyroid surgery (n = 20) were identified from a database of patients
with WDTC treated between 1985 and 2005. The median age was 58 years (range 12–83 years), with a male-to-
female ratio of 3:2. Forty-seven patients (90%) had total thyroidectomy and two (4%) had thyroid lobectomy, and
three patients (6%) were found to be unresectable. Distant metastases were classified into pulmonary and
extrapulmonary. Overall survival (OS), disease-specific survival (DSS), and locoregional recurrence-free survival
were calculated by the Kaplan–Meier method. Factors predictive of the outcome were determined by univariate
and multivariate analyses.
Results: Thirty-nine patients (75%) were diagnosed with pulmonary metastases alone and 13 (25%) with ex-
trapulmonary metastases. The sites of extrapulmonary metastases were bone in nine, mediastinum in one,
pyriform sinus in one and skin in one, and one patient had synchronous lung, bone, and intracerebral meta-
stases. After thyroid surgery, 47 patients (90%) were treated with RAI alone, and 2 patients had external beam
radiation in addition to RAI. With a median follow-up after surgery of 78.5 months, the 5-year OS and DSS were
65% and 68%, respectively. Twenty-nine patients (56%) died during follow-up, of whom 24 (46%) died of thyroid
cancer. Six patients (12%) developed recurrent disease in the lateral neck, and three patients (6%) developed
recurrence in the thyroid bed. Over 45 years, follicular pathology and extrapulmonary metastases were pre-
dictive of lower 5-year DSS (56% vs. 100%, p < 0.001; 50% vs. 70%, p = 0.004; and 46% vs. 75%, p = 0.013, re-
spectively).
Conclusion: Approximately half of patients with WDTC presenting with distant metastases die of disease within
5 years of initial diagnosis despite thyroid surgery and RAI. Age over 45 years, extrapulmonary metastases, and
follicular pathology were significant predictors of the poor outcome.

Introduction

Well differentiated thyroid cancer (WDTC) most
commonly presents with a disease confined to the

thyroid gland with or without involvement of regional lymph
nodes. Distant metastases occur during follow-up in 6%–20%
of patients (1–5). The presence of distant metastatic disease at
presentation is less common with rates between 3% and 15%
(6–11). Within this group, surgical intervention for the pri-
mary thyroid tumor is still relevant in the majority of patients,
largely to facilitate radioactive iodine (RAI) therapy, but also

to control disease in the central compartment. The objective of
this study was to present our experience in managing patients
with WDTC with distant metastases at initial diagnosis and to
report outcomes and identify factors predictive of outcome.

Methods

After approval by the Institutional Review Board, 52 pa-
tients (3%) who had thyroid surgery for WDTC and had
distant metastases at presentation were identified from our
institutional database of 1810 patients who underwent initial
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surgery for WDTC at the Memorial Sloan-Kettering Cancer
Center between 1986 and 2005. Patients who underwent
thyroid surgery elsewhere before referral, or those who were
considered unresectable at the time of referral, were excluded.
Patients were listed as having distant metastases (M1) at
presentation if the metastases were identified in the preop-
erative period or within 6 months of thyroid surgery.

Patient-, tumor-, and treatment-related characteristics were
collected by a retrospective review of patient charts. In the 52
patients with distant metastases, the median age was 58 years
(range 12–83 years), with a male to female ratio of 3:2. Forty-
seven patients (90%) had total thyroidectomy and two (4%)
had thyroid lobectomy, and three patients (6%) were found to
have unresectable disease. Of the two patients who under-
went lobectomy, one had lobectomy as an accessory proce-
dure to stabilize the cervical spine in the presence of bone
metastasis, but was considered unfit for further surgery.
There was no information available for the remaining lobec-
tomy patient. Seven patients had a central neck dissection
alone (13%), 25 patients underwent central and lateral neck
dissection (48%), and 20 patients (38%) had no neck dissec-
tion. Pathological T status was T1 in 10 (19%), T2 in 4 (8%), T3
in 18 (34.5%), T4a in 18 (34.5%), and T4b in 2 (4%) patients.
Thirty-two patients were pN1 (62%) of whom 8 patients had
disease confined to the central compartment (pN1a = 25%),
and 24 had lateral neck metastases (pN1b = 75%). Forty-six
patients had papillary carcinoma (88%), and six patients had
follicular carcinoma (12%). Of the 46 patients with papillary
carcinoma, nine had tall-cell carcinoma. This histological
subtype was not routinely described until the mid-1990s. It
is likely that some patients who had surgery before this
date were coded as papillary carcinoma, and therefore this
stratification in to a tall-cell variant was not included in our
analysis.

Sites of distant metastases were classified into pulmonary
and extrapulmonary sites. Details of treatment of distant
metastases were recorded. Overall survival (OS) and disease-
specific survival (DSS) stratified by the site of distant
metastases were calculated by the Kaplan–Meier method.
Factors predictive of outcome were determined by univariate
analyses using the log-rank test and a multivariate analysis
by the Cox proportional hazards model. Statistical analysis
was carried out using JMP statistical package (SAS Institute,
Inc., Cary, NC) and SPSS (IBM Company Headquarters,
Chicago, IL).

Results

Distant metastases were identified before thyroid surgery
in 31 patients (60%), and on postoperative imaging in the
remaining 21 patients (40%). All 21 patients who had meta-
static disease identified postoperatively had asymptomatic
pulmonary metastases. Twenty of these 21 patients had dis-
ease identified on radioiodine whole-body scan, and the other
remaining patient had a metastatic lung lesion identified on
postoperative chest computed tomography (CT) imaging.
This patient was a 75-year-old with follicular carcinoma. At
surgery, the disease was found to be widely infiltrative with
involvement of the prevertebral fascia and great vessels. The
integrity of the recurrent nerve was in question, and so a
remnant of the contralateral thyroid gland was left. Post-
operative radioiodine scanning did not reveal any metastases,

and all iodine was concentrated in the contralateral thyroid
bed. However, CT scan demonstrated lung metastases. After
surgery, the patient was readmitted with severe hemoptysis
and received external beam radiotherapy to the lung lesions.
This patient went on to die of his pulmonary disease.

Of the patients identified preoperatively, 6 (19%) had
metastatic disease diagnosed by nuclear medicine scanning
(3 RAI scans and 3 bone scans), 16 (52%) after CT or magnetic
resonance imaging scanning, 6 (19%) on chest X-ray, and
1 patient with skin metastasis was identified clinically (3%). In
two patients (7%), we were unable to determine the precise
method of diagnosis from records provided by external re-
ferring hospitals, where the preoperative investigation had
been arranged.

Thirty-nine patients (75%) were classified as having pul-
monary metastases alone, and 13 (25%) had metastases to
extrapulmonary sites. The sites of extrapulmonary metastases
were bone in nine patients (17%), mediastinum in one (2%),
pyriform sinus in one (2%), and skin in one (2%). One patient
(2%) had synchronous lung, bone, and intracerebral metas-
tases. Patient, tumor, and treatment characteristics stratified
by the site of metastases are shown in Table 1. Patients with
extrapulmonary metastases were more likely to be over
45 years old and have follicular carcinoma, but less likely to
have an extrathyroid extension or cervical nodal disease.
Sixty-seven percent of patients with papillary carcinoma were
over the age of 45 years, whereas 100% of those with follicular
carcinoma were over the age of 45 years ( p = 0.1). Although
not significant, this observation may suggest an association
between age and the histological subtype if the sample size
was greater.

A flowchart showing treatment of metastases after thyroid
surgery is shown in Figure 1. Forty-six patients (88%) were
treated with RAI, which was given during follow-up, in ad-
dition to the RAI given for remnant ablation. The median
cumulative dose of RAI was 205 mCi (range 30–496 mCi),
given as a single dose in 15 patients, 2 doses in 14 patients, and
3 or more doses in the remaining 28 patients. The median time
between doses for patients receiving more than 1 dose of RAI
was 21 months (range 4–127 months). Nine of these patients
also had planned surgical metastasectomy. These included
five pulmonary resections, one mediastinal node resection via
mediastinoscopy, one total laryngopharyngectomy for me-
tastasis to the upper esophagus, one resection of a metastasis
of the clavicle, and one hemipelvectomy for metastasis to the
hip. Of the remaining six patients (12%), who did not receive
RAI therapy, two were lost to follow-up, one was felt to be too
ill for additional therapy, and three had surgical treatment of a
metastasis, but were not fit for further treatment. Of the three
patients treated surgically, one had pulmonary resection, one
had a hemipelvectomy, and the remaining patient had re-
section of a cervical vertebral metastasis, which was identified
as thyroid origin on frozen section. Five patients had external
beam radiotherapy, two to the pelvis, two to long bones, and
one to the thyroid bed.

Entire cohort

The 5-year OS and DSS for the whole group were 65% and
68%, respectively. Twenty-nine patients (56%) died during
follow-up, of whom 24 (46%) died of thyroid cancer. Six pa-
tients (12%) developed recurrent disease in the lateral neck
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and three patients (6%) developed recurrence in the thyroid
bed. Analysis of our data showed that age over 45 years,
follicular pathology and extrapulmonary metastases were
predictive of lower DSS (Table 2). Only one patient pre-
senting under the age of 45 years had extrapulmonary
metastasis, and none have died of disease with a median
follow-up of 80 months in that subgroup (range 16–188
months).

Pulmonary metastasis-only group

Of the 39 patients with pulmonary metastases alone, 30 had
total thyroidectomy and postoperative RAI, 1 had un-
resectable disease in the central compartment and had
debulking surgery followed by RAI, 6 underwent total thy-
roidectomy and metastectomy, and postsurgical treatment
details were unavailable for 2 cases. Of the 30 patients with
pulmonary metastases who had total thyroidectomy and

postoperative RAI, only 5 died of disease (17%) with a median
follow-up of 86 months (range 4–281 months).

Of the six patients who had surgical resection of the pul-
monary metastasis and total thyroidectomy, four also re-
ceived postoperative RAI (two of whom received both
ablative RAI and additional treatments). One patient had
postoperative external beam radiotherapy to the neck and
was then lost to follow-up; the remaining patient had an ad-
vanced urological malignancy diagnosed postoperatively and
received no further treatment for thyroid cancer. Of the four
patients who received metastasectomy and RAI after total
thyroidectomy, two have since died of disease (50%).

Extrapulmonary metastases

Thirteen patients had extrapulmonary metastases, and
post-thyroidectomy treatment details were available for 12 of
these patients. Six were treated with total thyroidectomy and

Table 1. Patient, Tumor, and Treatment Characteristics Stratified by the Site of Metastases

Variable Overall (n = 52)
Pulmonary

metastases (n = 39)
Extrapulmonary

metastases (n = 13) p-Value

Age
< 45 years 15 (29%) 14 (93%) 1 (7%) 0.05
> 45 years 37 (71%) 25 (68%) 12 (32%)

Gender
Female 22 (42%) 17 (77%) 5 (23%) 0.752
Male 30 (58%) 22 (73%) 8 (27%)

Extrathyroid extension
No 27 (52%) 17 (63%) 10 (37%) 0.038
Yes 25 (48%) 22 (88%) 3 (12%)

Histology
Papillary Ca 46 (88%) 38 (83%) 8 (17%) < 0.001
Follicular Ca 6 (12%) 1 (17%) 5 (83%)

pT Stage
T1 15 (29%) 7 (47%) 8 (53%) 0.184
T2 5 (10%) 2 (40%) 3 (60%)
T3 12 (23%) 12 (100%) 0 (0%)
T4 20 (38%) 18 (90%) 2 (10%)

pN Stage
N0 20 (38%) 9 (45%) 11 (55%) < 0.001
N1 32 (62%) 30 (94%) 2 (6%)

Boldface indicates statistical significance (p £ 0.05) according to v2 test.
Ca, carcinoma; pT/N, pathological status of tumors/nodes.

FIG. 1. Flowchart of treatment of metastases after thyroidectomy. RAI, radioactive iodine; AWD, alive with disease; DOD,
died of disease; DOC, died of other causes.
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metastectomy. Four of these patients also received postoper-
ative RAI, of whom only one had died of disease. Two pa-
tients were not fit for further treatment. Six patients were
treated with thyroidectomy and postoperative RAI alone, all
of who have since died of disease with a median follow-up of
59 months (range 1–162 months).

Radioiodine avidity

In 42 patients, the results of postoperative RAI scanning
were available. DSS stratified by the site of metastases and
RAI avidity are shown in Table 3. As expected, DSS was su-
perior in patients with RAI-avid metastases for both pulmo-
nary and extrapulmonary sites, although this was not
statistically significant due to the small number of patients.
For pulmonary metastases, the 5-year DSS for avid versus

nonavid patients was 85% vs. 62%, p = 0.146. For extra-
pulmonary metastases, the 5-year DSS of avid versus nonavid
patients was 100% vs. 40% p = 0.139.

Patients receiving full planned treatment

Of the 48 patients considered to have completed the initial
planned therapy, 21 have died of disease (45%); 5 have died of
other causes (10%); and the remaining 21 are alive (45%), with
a median follow-up of 83 months. When this group is strati-
fied by the site of metastasis, listed as pulmonary alone or
extrapulmonary, the DSS of the pulmonary group at 5 years

Table 2. Factors Predictive of Disease-Specific Survival on Univariate and Multivariate Analysis

Univariate Multivariate
Variable n (%) 5-year DSS p-Value HR [95% CI]; p-value

Age
< 45 years 15 100%

< 0.001 NA> 45 years 37 56%

Gender
Female 22 64%

0.954 NAMale 30 71%

Extrathyroid extension
No 27 69%

0.854

NA
Yes 25 67%

Histology
Papillary Ca 46 70%

0.004

Referent
Follicular Ca 6 50% 2.6 [0.9–7.4]; p = 0.078

pT Stage
T1 15 72%

0.929

NA
T2 5 80%
T3 12 70%
T4 20 61%

pN Stage
N0 20 68%

0.010N1 32 83%

Site of metastases
Pulmonary 39 75%

0.013
Referent

Extrapulmonary 13 46% 2.1 [0.9–5.4]; p = 0.13

Boldface indicates statistical significance (p £ 0.05) according to v2 test.
DSS, disease-specific survival; HR, hazard ratio; CI, confidence interval.

Table 3. Disease-Specific Survival Stratified by Site

of Metastases and Radioactive Iodine Avidity

RAI avidity No. of patients 5-year DSS p-Value

All metastases (n = 42)
Avid 27 77% 0.700
Nonavid 15 66%

Pulmonary metastases (n = 35)
Avid 22 85% 0.146
Nonavid 13 62%

Extrapulmonary metastases (n = 7)
Avid 5 100% 0.131
Nonavid 2 40%

RAI, radioactive iodine.

FIG. 2. Disease-specific survival in the 48 patients who
received full treatment stratified by the site of metastases at
presentation.
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was 78% vs. 46% for the extrapulmonary group ( p = 0.013)
(Fig. 2).

Discussion

Although WDTC is a disease with generally a good out-
come, patients presenting with distant metastatic disease
have less favorable outcomes. For this reason, many risk
stratification algorithms consider such cases to be high risk
(12–15). Despite the higher chance of poor outcome, current
treatment guidelines advocate an aggressive approach to
management with surgery and postoperative RAI therapy
(14,16,17). Treatment consists of total thyroidectomy, neck
dissection as indicated by the detection of disease in the cen-
tral and/or lateral neck, followed by RAI therapy in most
patients.

In keeping with other surgical series of WDTC (1,2,7–11), we
report a low rate of distant metastatic disease at presentation.
Of 1810 patients studied over a 20-year period, only 1.7% pre-
sented with metastases identified before surgery, and a further
1.2% had metastases identified within 6 months of surgery,
giving an overall rate of metastases at presentation of 2.9%.

The approach to treatment of such patients at our institu-
tion is to resect all detectable neck diseases, with total thy-
roidectomy and neck dissection as indicated, and then treat
with postoperative RAI. This is in keeping with both Ameri-
can (14) and International (16) guidelines. Surgical metaste-
ctomy is considered if the lesion is amenable to resection and
if the patient is fit for further treatment. Thyroid cancer is
quite unlike other cancers, in that patients with distant me-
tastases can still enjoy prolonged survival, with the use of
RAI, provided the metastatic lesions are RAI avid. This ac-
counts for why our reported survival outcomes in patients
with distant metastases are very good with a 5-year OS and
DSS of 65% and 68%, respectively. Avidity to RAI is directly
related to the degree of differentiation of thyroid cancer, and
this, in turn, is directly related to the age of the patient. For
example, in children with thyroid cancer, the tumor is well
differentiated and therefore strongly RAI avid. As a conse-
quence, complete responses in children with widespread
pulmonary metastases are not unusual, and excellent out-
comes have been reported. Loss of RAI avidity occurs when
dedifferentiation occurs in thyroid cancer and that has been
associated with a poor outcome (18). In our series, we report
better outcome in patients with radioiodine-avid disease with
5-year DSS of 77% compared to 66% for nonavid metastases.
However, this did not reach statistical significance ( p = 0.703),
most likely due to the small number of cases. DSS was supe-
rior in RAI-avid metastases for both pulmonary and extra-
pulmonary sites of involvement.

In our study, we found that age over 45 years, extra pul-
monary metastases, and follicular histology were significant
predictors of a poor outcome. Although some investigators
have reported age as not predictive of an outcome (2,9), the
majority of reports in the literature support an association
between young age and good outcome (4–6,8,10,11,19–21)
after treatment for metastatic thyroid cancer. In the present
series, no patient under the age of 45 years died of thyroid
cancer during follow-up. In our series, we found that age and
RAI avidity were associated, with higher rates of RAI-avid
disease in younger patients, p = 0.049 (Table 4). The associa-
tion with age is directly related to tumor differentiation and

hence RAI avidity. As well as age, the site of distant meta-
stases and the type of pathology were also important. The site
of metastasis has been reported as significant with a number
of studies finding an association between extrapulmonary
metastases and poor prognosis (7–9,20). This was in keeping
with the findings of our study, which showed improved
survival for patients with metastases limited to the lung
( p = 0.013). Looking in more detail at the group stratified by
pulmonary versus extrapulmonary metastases, those with
pulmonary metastases were more likely to be younger and to
have papillary histology. Interestingly, patients with metas-
tases limited to the lung had higher rates of both extrathyroid
extension and cervical nodal disease, which has not been re-
ported previously. We speculate that this may represent the
biological predilection of papillary carcinoma for pulmonary
metastasis in comparison with follicular carcinoma. There
was an association between the presence of nodal metastases
and histology. Thirty percent of patients with papillary car-
cinoma had nodal metastases, versus 0% of follicular carci-
nomas ( p = 0.001). An association between extrathyroid
extension and histology was also shown, with 52% of papil-
lary and 17% of follicular carcinomas demonstrating extra
thyroid extension, although this failed to reach statistical
significance, p = 0.102. Again, this suggests diversity in the
biological behavior of papillary and follicular carcinoma.

The findings that outcome is dependent on the site of dis-
tant metastases have also been reported in other cancers. For
example, breast cancer patients with bone metastases have a
poorer outcome than those with lung metastases. Indeed, it
has recently been reported that the molecular profile for breast
cancer patients with bone metastases is very different to that
for breast cancer patients with lung metastases (22,23). Since
the molecular profile of tumors is different for different sites of
distant metastases, it is not surprising that the type of thyroid
pathology (follicular versus papillary) would determine the
outcome in patients with distant metastases. In our study, we
found that follicular histology was associated with a poor
outcome ( p = 0.004), a finding that has been reported by other
groups (2,4,5,7,19). We also found that follicular histology
was associated more commonly with extrapulmonary me-
tastases ( p < 0.001) (Table 1). This would therefore suggest
that the metastatic gene signature of follicular thyroid cancer
must be different from the metastatic gene signature for
papillary thyroid cancer. This observation may be important
clinically in determining the type of systemic therapy such
tumors may be sensitive to.

In summary, we can say that patients who present with
metastatic disease are a complex cohort of patients, ranging
from those who are young and fit to those who are older and
have life-threatening comorbidities. Within our series, there
was heterogeneity of treatment, as many patients had signif-
icant comorbidities preventing aggressive approaches to
management. Of the 48 patients who received full planned
treatment, 21 have died of disease (45%); 5 have died of other

Table 4. Radioactive Iodine Avidity Stratified by Age

Variable RAI nonavid RAI avid p-Value

Age
< 45 years 4 11 0.049
> 45 years 21 16
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causes (10%); and the remaining 21 are alive (45%), with a
median follow-up of 83 months. Patients who presented with
extrapulmonary metastases were found to have significantly
poorer DSS at 5 years (46% vs. 75%, p = 0.013). We can con-
clude that although 46% patients with WDTC and distant
metastases at presentation die of disease within 5 years of
initial diagnosis, over 50% of patients are alive and free of
disease after 5 years. The observation that patients with
WDTC and distant metastases at presentation can still enjoy
prolonged survival is not seen in any other type of solid organ
cancer with the possible exception of germ cell tumors. Age
over 45 years, extrapulmonary metastases, and follicular pa-
thology are the main predictors of poor outcomes in these
patients.
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