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Abstract

Background/Aims: Overall, 2-13% of patients with thyroid
cancer develop bone metastases (BM). In addition to de-
creased survival, patients with BM may present skeletal-re-
lated events (SRE) that impair the quality of life. Our objec-
tives were to characterize clinical features, treatment ap-
proaches, and outcomes of patients with thyroid cancer and
BM. Material and Methods: We identified patients diag-
nosed with thyroid carcinoma of follicular origin and BM fol-
lowed at the Instituto Portugués de Oncologia de Lisboa
Francisco Gentil (IPOLFG), Lisbon, Portugal, from 1991 to
2017. SRE were defined as the need for bone irradiation,
bone surgery, spinal cord compression, or pathologic frac-
tures. Results: The final cohort consisted of 86 patients, with
a median follow-up time of 54 months (IQR 22.8-82.8), main-
ly women (67.4%), and a median age of 64 years (IQR 53.6-
71.2). BM was the initial presentation of thyroid cancer in
36.0% of the patients. Bone involvement was multiple in
59.3% of the cases. Papillary carcinoma was the most fre-
quent histological type, present in 47.7% of the patients, of

which 56.1% presented the follicular variant. SRE were found
in 76.7% of the patients. The most frequent SRE was radio-
therapy (66.3%). Treatment with bisphosphonates was initi-
ated in 19.8% of the patients. The 5-year specific survival was
60%, whereas the 10-year specific survival decreased to 50%.
There were no differences in 5- or 10-year specific survival
regarding gender, the occurrence of SRE, or histological
type. However, patients with initial radioiodine non-avid le-
sions had a lower 5- and 10-year specific survival (p = 0.002).
Discussion: The high frequency of patients with SRE was no-
table. The follicular variant of papillary thyroid cancer was
the variant most commonly associated with BM, reflecting a
more similar behavior to follicular carcinoma than the classic

variant. © 2018 European Thyroid Association

Published by S. Karger AG, Basel

Introduction

The incidence of thyroid cancer has increased in the
last few decades, with an average estimated incidence in
2012 0f20.0 cases per 100,000 in women and 6.3 cases per
100,000 in men [1]. Thyroid cancer is now the most com-
mon type of cancer diagnosed in South Korea [2] and is
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already the third most common cancer in women in Por-
tugal [3]. The prognosis is good with a 5-year survival rate
above 85% [1]. However, 1-4% of patients with differen-
tiated thyroid cancer (DTC) present with distant disease
at diagnosis, and 7-23% develop metastatic disease dur-
ing follow-up [4]. These metastases occur mainly in the
lungs and bone and decrease the patient’s 10-year sur-
vival rate by 50% [5]. Overall, bone metastases (BM) oc-
cur in 2-13% of patients with DTC [6]. In addition, pa-
tients with BM may develop skeletal-related events (SRE)
such as pathologic fractures, spinal cord compression, or
a need for surgery or radiotherapy. This may impair the
patient’s quality of life and worsen the prognosis [7]. The
bone is a tissue with a high tendency for metastases due
to several factors, such as high blood flow in areas of red
marrow [8]. In the literature, follicular thyroid carcinoma
(FTC) is the histological type most frequently associated
with BM [9]. Treatment options for BM include radioio-
dine therapy (RAIT), surgery, radiotherapy, and bisphos-
phonates. The American Thyroid Association guidelines
state that bisphosphonates should be considered in pa-
tients with diffuse and/or symptomatic BM from RAI-
refractory DTC, whereas patients with a small number of
threatening and/or symptomatic BM are usually treated
with local approaches such as radiation therapy and/or
surgery [10].

We aimed to describe the clinical characteristics, treat-
ment options, and outcomes of patients with thyroid can-
cer and BM, with a particular emphasis on SRE.

Material and Methods

We identified patients diagnosed with thyroid cancer and BM
followed at the Instituto Portugués de Oncologia de Lisboa Fran-
cisco Gentil (IPOLFG), Lisbon, Portugal, from 1991 to 2017. Ex-
clusion criteria included patients with medullary and anaplastic
thyroid cancer, patients with other cancers known to commonly
involve bone such as breast, prostate, and multiple myeloma, a
follow-up time less than 12 months, and incomplete clinical infor-
mation. BM were diagnosed by plain radiography, computed to-
mography (CT), magnetic resonance imaging, positron emission
tomography, and RAI uptake, performed for staging purposes or
directed by patients’ complains. The original histopathology was
reviewed at the IPOLFG when the surgery was performed at an-
other hospital. SRE were defined as a need for bone irradiation or
bone surgery, spinal cord compression, or pathologic fractures.
Cause-specific survival was defined in patients who had a known
cause of death from thyroid cancer. This was evaluated from pri-
mary treatment to death or the last follow-up date. The clinical
data were extracted from medical records. The study was approved
by IPOLFG’s ethics committee.

Bone Metastases from Thyroid
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Statistical Methods

Normal distribution of the continuous variables was evaluated
through histograms. In the case of normal continuous variables,
they were expressed as mean and standard deviation. In the cases
of non-normal continuous variables, they were expressed as me-
dian and interquartile range (IQR). Categorical variables were ex-
pressed as absolute frequencies and respective percentages. Com-
parisons between two groups were performed with the t test for
normal continuous variables and with the Mann-Whitney U test
for non-normal continuous variables. The x> test was used to study
categorical variables. The Kaplan-Meier method was used to esti-
mate the survival curves, and the log-rank test was used to assess
the differences amongst different groups. Statistical significance
was defined at p < 0.05. Statistical analysis was performed using
IBM SPSS™ software version 22.

Results

Clinical Features

The final cohort consisted of 86 patients with BM.
They were mainly women, 67.4% (n = 58), with a median
age at diagnosis of thyroid cancer of 64 years (IQR 53.6-
71.2) and a median follow-up time of 54 months (IQR
22.8-82.8). Thyroid surgery was performed in 75 (87.2%)
patients, while 11 (12.8%) patients had no thyroid surgery
due to high surgical risk, extensive metastatic disease at
presentation, or patient’s refusal. In total, 78 (90.7%) pa-
tients received RAIT. The first RAIT revealed metastatic
avidity in 52 (66.6%) patients. The median number of
therapies performed was 3 (IQR 2-4), with a total median
cumulative activity administered of 440 mCi (IQR 282-
886). The reasons to stop RAIT were as follows: death
(death = 21), non-avidity (n = 27), and disease progres-
sion (n = 30). We were able to evaluate RAIT response in
8 patients: 1 had a partial response, 3 had stable disease,
and 4 had progressive disease. In the remaining 44 pa-
tients with metastatic lesions avid for RAI, we were un-
able to evaluate RAIT response because of overlapping
treatments and/or lack of appropriate imaging exams to
assess that response. Multiple BM were present in 59.3%
(n =51) cases (Table 1). BM were located, in descending
order of frequency, in the spine (n = 53; 61.6%), sternum
and ribs (n = 32; 37.2%), pelvis (n = 25; 29.1%), skull (n =
16; 18.6%), and limbs (n = 14; 16.3%). The presence of
other distant metastases was observed in 44 patients
(51.2%), mainly in the lungs (n = 33; 38.4%), but also in
the brain (n = 2; 2.3%), both lungs and brain (n = 6; 7%),
and in other locations (n = 3; 3.5%). The median time be-
tween surgery for thyroid cancer and BM diagnosis was
4.7 months (IQR 1.5-33.1), excluding the 31 (36%) pa-
tients in which BM was the initial manifestation of the
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primary tumor. When BM were not the initial manifesta-
tion of the thyroid cancer, they were detected by the post-
RAIT scan (n = 17; 30.9%), by other imaging exams per-
formed for staging purposes (n = 14; 25.5%), because of
bone pain (n = 13; 23.6%), persistently elevated serum
thyroglobulin (Tg) levels (n = 6; 10.9%), bone fractures
(n = 1; 1.8%), or unspecified reasons (n = 4; 7.3%). The
median serum Tg at diagnosis of BM was 2,774 ng/mL
(IQR 364-17,255). Following primary treatment (surgery
plus RAIT), Tg levels under levothyroxine suppression
were elevated in 73 of 75 patients, and the remaining 2
patients had a serum Tg <0.2 ng/mL. One was a patient
with a poorly differentiated thyroid carcinoma (PDTC),
negative anti-Tg antibodies, and BM detected by the
whole-body scan at the time of RAIT. The other patient
with a papillary thyroid carcinoma (PTC) had strongly
positive anti-Tg antibodies during follow-up, and BM
were detected preoperatively by CT performed for stag-
ing purposes.

Pathological Features

The primary tumor was PTC in 47.7% (n = 41) cases,
FTC in 39.5% (n = 34), and PDTC in 12.8% (n = 11).
Amongst the variants of PTC, 56.1% (n = 23) were fol-
licular (FVPTC), 17.1% (n = 7) classic (CVPTC), 7.3%
(n=3)solid, 2.4% (n = 1) both FVPTC and CVPTC, and
2.4% (n = 1) tall cell. We were unable to obtain informa-
tion about 6 patients (14.6%): 3 patients did not undergo
thyroid surgery and in 3 patients the pathological report
was incomplete. The histopathological features showed
that 46.7% (n = 35) had extrathyroidal extension and
76.0% (n = 57) had vascular invasion. The median size of
the tumor was 40.0 mm (IQR 20-55) (Table 1).

Skeletal-Related Events

In our study, 76.7% (n = 66) patients developed at least
one SRE. Of these, 53% (n = 35) developed more than one
SRE. The most common SRE was radiotherapy in 66.3%
(n =57) cases, followed by surgery 26.7% (n = 23), spinal
compression 25.7% (n = 17), and bone fracture 24.2%
(n = 16). The reasons to perform bone surgery were or-
thopedic (n = 5) or neurological complications (n =7), as
an initial diagnostic approach (n = 10) or concomitantly
to thyroidectomy in 1 patient with sternum metastases.
Thirteen of these patients had multiple BM and surgery
was performed because of vertebral metastases in 10 pa-
tients, femur metastases in 2 patients, and hip metastases
in 1 patient. Treatment with bisphosphonates was initi-
ated in 17 (19.8%) patients, and the decision to start such
treatment was individualized, usually related to extensive

98 Eur Thyroid J 2019;8:96-101
DOI: 10.1159/000494719

Table 1. General characteristics of patients with thyroid cancer and

BM
Female 58 (67.4)
Median age, years (IQR) 64 (53.6-71.2)
BM at initial presentation 31 (36.0)
Multiple bone involvement 51 (59.3)
Other distant metastases 44 (51.2)
SRE 66 (76.7)
Radiotherapy 57 (66.3)
Bone surgery 23 (26.7)
Spinal compression 17 (25.7)
Pathologic fracture 16 (24.2)
Papillary histotype 41 (47.7)
Follicular variant 23 (56.1)
Classic variant 7 (17.1)
Solid variant 3(7.3)
Tall-cell variant 1(2.4)
Follicular and classic variant 1(2.4)
Missing 6 (14.6)
Follicular histotype 34 (39.5)
Poorly differentiated histotype 11(12.8)

Results are presented as n (%), unless stated otherwise. BM,
bone metastases; SRE, skeletal-related events.

disease and a critical location of BM. The bisphosphonate
most frequently used was pamidronic acid (n = 9) fol-
lowed by zoledronic acid (n = 5) and clodronic acid (n =
3). The presence of SRE was not significantly different ac-
cording to gender (p = 0.145), age (p = 0.189), histological
type (p = 0.221), variant of PTC (p = 0.167), extrathyroi-
dal extension (p = 0.385), BM location (p = 0.313), pres-
ence of metastases in other tissues (p = 0.531), or therapy
with bisphosphonates (p = 0.454). There were more SRE
when the BM was the initial presentation of the thyroid
cancer (p = 0.001).

Prognosis

At the end of the study, 32.6% (n = 28) patients were
alive, 9.3% (n = 8) had been lost to follow-up, and 58.1%
(n = 50) had died. Of these, 8 died of causes unrelated to
the disease. Overall, the 5- and 10-year cause-specific sur-
vival was 60 and 50% (Fig. 1). Cause-specific survival by
age, histological type, presence of SRE, and initial meta-
static RAT avidity is shown in Figure 1. The 5-year sur-
vival was of 50% for males and 65% for females (p =
0.433), and the 10-year survival dropped to 42% for males
and 53% for females (p = 0.429). In relation to histological
type, the 5- and 10-year survival rates were, respectively,
58 and 55% for PTC, 63 and 50% for FTC, and 61 and 15%
for PDTC (p = 0.415 and p = 0.336, respectively). The 5-
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Fig. 1.a Thyroid cancer-specific survival rate for patients with BM.
b Thyroid cancer-specific survival rates for patients with BM re-
garding gender. ¢ Thyroid cancer-specific survival rates for pa-
tients with BM regarding histopathology. d Thyroid cancer-specif-
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ic survival rates for patients with BM regarding presence of SRE.
e Thyroid cancer-specific survival rates for patients with BM re-
garding metastatic RAT avidity.
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and 10-year survival rates were 58 and 49% when at least
1 SRE was present, and 68 and 54% in the absence of bone
events (p = 0.664 and p = 0.719, respectively). According
to the initial metastatic RAI avidity, the 5- and 10-year
survival was 76 and 67% if the lesions were RAI avid and
44 and 31% if the lesions were non-avid (p = 0.002 and
p =0.002, respectively).

Discussion

In common with other series, the study population
was mainly composed of females and had a median age
of >50 years [11, 13]. Consistent with a recently pub-
lished systematic review, the patients presented predom-
inantly multiple bone involvement with spine preference
[14]. In our cohort, 36% of the patients had BM as the
presentation feature of thyroid cancer. In the literature,
this percentage ranges from 38.1% [15] up to 62% [16].
The high incidence of BM at presentation stresses the
importance to consider thyroid cancer as a possible cause
of skeletal metastatic disease when the primary origin is
unknown. In our series, PTC was the histological type
more commonly found in patients with thyroid carci-
noma and BM. This is probably related to the higher
prevalence of PTC as primary thyroid cancer [3]. How-
ever, the majority of patients with BM in a recent system-
atic review [12] had a FTC, but most studies did not re-
port the prevalence of BM according to thyroid cancer
histotype. PTC is not a homogeneous entity and encom-
passes several histological variants. The predominant
forms are CVPTC which often invades the lymphatic
vessels and metastasizes to the lymphatic system, and
FVPTC, which resembles FTC pathological behavior, by
spreading via blood vessels to distant organs, such as the
lungs and bones. FVPTC is also more likely to harbor
RAS mutations and PAX8/PPARy rearrangements, mo-
lecular alterations usually found in FTC, but not in
CVPTC, in which BRAF mutations and RET/PTC trans-
locations typically predominate [17]. Therefore, it is not
surprising that the most frequent PTC variant associated
with BM in our series was FVPTC.

The number of patients that developed SRE was high
(76.7%), which is similar to the findings of Farooki et al.
[7], 78%, but much higher than the results of Choksi et al.
[11] that only report SRE in 32% of their cases. The au-
thors of this last study argue that their different results, as
compared to Farooki et al., may be due to a higher per-
centage of patients with FTC in this cohort which was 34
versus 8% in their series. However, in our study, although
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39.5% of the patients had a FTC, we did not find different
rates in the occurrence of SRE according to histological
type. The high percentage of patients with SRE in our se-
ries may be the result of a larger number of patients sub-
mitted to radiotherapy than in other studies [11, 13]. In
addition, in our cohort, the presence of a SRE was not as-
sociated with a significant increase in specific mortality at
5- or 10-years, in comparison with patients without SRE
which is not consistent with previous reports [11]. Re-
garding treatment options, we could not confirm, like
others [18], the beneficial effects of bisphosphonates de-
scribed by Vitale et al. [19], probably because the number
of patients treated with these drugs in our series was very
small. As described in other studies, the prognosis was
significantly worse in patients with metastatic lesions
non-avid for RAI [20].

It is also important to mention that all patients with
BM had evidence of disease (positive imaging and/or de-
tectable Tg levels and/or detectable anti-Tg antibodies)
after primary treatment. Therefore, relapse of thyroid
cancer with BM in patients with no evidence of disease
after surgery and RAIT is quite unusual. Overall, long-
term survival is possible in patients presenting with BM,
yet it remains a poor prognostic indicator that needs to
be diagnosed, evaluated, and treated properly.

The major strength of the study is that the patients
were followed at a single center over along (26 years) pe-
riod of time. There are some limitations inherent to a ret-
rospective study such as incomplete data for some pa-
tients and different imaging modalities used for detection
of BM.

Statement of Ethics
The study was approved by the ethics committee of the IP-

OLFG. Due to the retrospective nature of the study, patient con-
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