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IntroDuctIon

The differentiated thyroid carcinoma (DTC) is generally 
considered to be a neoplastic disease having a good 
prognosis with mortality rates around 5‑15%.[1] This is 
partly due to a spontaneous evolution often slow and to 
the ability of  cancer cells to capture the iodine 131 (131I). 
Nevertheless, DTC has a significant metastatic potential 
occurring preferentially in the lung parenchyma, but 
may also interest the skeleton. These distant metastases, 
especially in bone, are a major cause of  impaired quality 

of  life and cancer deaths. But unlike metastases of  other 
cancers, they are compatible with prolonged survival 
in some patients.[2] The treatment of  bone metastases 
taking origin from thyroid carcinoma is based on iodine 
therapy administered as oral periodic cures following 
total thyroidectomy[3] and is sometimes supplemented by 
local treatment, surgery, or radiotherapy when secondary 
lesions became symptomatic. In most cases, this support 
has palliative purposes.

Recently, many studies tried to develop a more aggressive 
therapeutic approach, including surgery in some of  these 
patients with curative purpose.[4] In addition to the 131I, 
these treatments are based on the oncological resection 
of  bone metastases. This type of  surgery has, however, a 
high risk of  hemorrhagic complications. This is why the 
information should be discussed in a multidisciplinary way, 
case by case, and takes into account prognostic factors in 
these patients. In addition, this surgery will be done by 

Corresponding Author: Dr. Faouzi Kallel, Avenue 14 Janvier Immeuble Aida Bloc B 3éme étage N°303 3027 Sfax‑Tunisia. 
E‑mail: kallel_faouzi@yahoo.fr

Clinical features of bone metastasis for 
differentiated thyroid carcinoma: A study of 
21 patients from a Tunisian center
Faouzi Kallel, Fatma Hamza, Salma Charfeddine, Wissem Amouri, Issam Jardak, Abdelmonem Ghorbel1, 
Fadhel Guermazi
Departments of Nuclear Medicine, and 1Oto‑Rhino‑Laryngology, Habib Bourguiba Hospital, Sfax‑Tunisia

A B S T R A C T

Introduction: The differentiated thyroid cancers have a good prognosis unless the presence of metastasis. These distant metastases, 
especially in bone, are a major cause of impaired quality of life and death requiring intensive management. The aim of our work was 
to study the patients’ data, the disease characteristics and to analyze the therapeutic management of these patients. Results: This 
study concerned a cohort of 21 patients treated for differentiated thyroid cancer during the period from 1995 to 2011. Eighteen of our 
patients were aged over 45 years. A majority of them had follicular carcinoma. Bone metastases were often multiple and located at 
the axial skeleton. They were associated with other types of metastases, especially lung metastasis. A majority of patients received 
131I treatment, following surgery or external beam radiotherapy for a palliative purpose. Overall survival was 65% at 5 years and 49% 
at 10 years. A long-term survival was achieved in 10% of the patients benefiting from a multidisciplinary care adapted to each case.
Conclusion: Bone metastases often have a pejorative turning in the natural history of differentiated thyroid cancers. The right selection 
of individuals with better prognosis, for whom more aggressive curative treatment was indicated, requires a better understanding of 
the features of bone involvement.
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highly trained surgeons. We studied a cohort of  21 patients 
with DTC with bone metastases treated and monitored 
in the nuclear medicine department of  Sfax from 1995 
to 2011. We studied the characteristics of  these patients, 
their thyroid cancer and secondary bone involvement. We 
analyzed their therapeutic management.

materIals anD methoDs

Among patients treated for thyroid cancer at Habib 
Bourguiba Hospital from January 1995 to December 2010 
(medullary carcinoma excluded), 21 patients with bone 
metastases associated or not with other types of  distant 
metastases were included.

A retrospective study was performed. Clinical data were 
extracted from the medical record, including details on 
diagnosis, stage, age, site, tumor factors (size and histology), 
thyroglobulin (Tg) levels, imaging findings, treatment 
details, response to treatment, disease status, and cause of  
death. Study end points included date of  last follow‑up 
and date of  death. Mean time of  follow‑up was 6.4 years 
from the diagnosis of  thyroid cancer and 3.4 years from 
the date of  bone metastasis presentation.

Distant metastasis at presentation was evaluated using clinical, 
surgical, and radiographic evidence at the time of  diagnosis. 
Radiographic imaging used included chest X‑rays, computed 
tomography (CT), magnetic resonance imaging (MRI), 
ultrasound, 99mTc‑methylene diphosphonate (99mTc‑MDP) 
scan, and diagnostic 131I scans. Positron emission 
tomography (PET) was not available during the time period 
of  the study. Iodine avidity was determined by visual uptake 
in the known site of  metastatic disease revealed on scans, 
5 days after the 131I therapy, under hypothyroid conditions. 
Absence of  visual uptake on scan was classified as disease 
being no iodine avid. All patients were staged in accordance 
with TNM staging (tumor, node, metastases) system of  
the UICC/AJCC (Union for International Cancer Control/
American Joint Committee on Cancer).[3]

Statistical analysis
Statistical analysis was performed using SPSS 18.0 for 
windows (Chicago, IL, USA) software. Association between 
categorical variables was evaluated using a Chi‑square test 
or Fisher’s exact test. A P < 0.05 was considered significant. 
Survival curves were plotted with Kaplan‑Meier Method 
and log‑rank test.

results

Clinical and pathological features are presented in Table 1. 
There were 7 male and 14 female patients. Mean age at 

the diagnosis of  thyroid cancer was 55 years ± 10.7 years 
(range: 32‑75 years).

For 17 patients (81%), the histology of  primitif  tumor was 
a follicular carcinoma. Papillary carcinoma was found in two 
cases (9.5%). In two cases, histological examination showed 
a normal thyroid without histological signs of  malignancy. 
The average tumor size at diagnosis was 61.4 mm (range: 
0‑120 mm).

Bone metastases were the circumstances of  discovery of  
the primary tumor in 8 patients (38.1%). They appeared 
during evolution in seven patients (33.3%). They were 
present at the time of  diagnosis of  the primary tumor in 
six patients (28.6%). Clinical signs of  bone metastases were 
pain in four patients (19%), swelling in four patients (19%), 
an increase in Tg levels in three patients (14.3%), and 
pathological fracture in two patients (9.5%). Bone 
metastases were discovered on the post‑iodine therapy 
scan in eight patients without clinical symptoms (38.1%).

The presence of  other distant metastases was observed 
in 18 patients (87%). These metastases are located in the 
lungs (13 patients), brain (2 patients), eyeball (2 patients), 
and liver (1 patient) [Table 1].

131I uptake in metastasis was found in 20 patients (95.2%). 
Bone metastases were multifocal in 76% of  cases. They 
were located successively in descending order of  frequency 
in the limbs, spine, skull, pelvis, sternum, and ribs.

Radiological explorations by standard radiographs, CT, or MRI 
were performed in 16 patients (76%). They revealed osteolytic 
metastases for all patients. The remaining five patients had 
metastases with uptake in the 131I scan or 99mTc‑MDP bone 
scintigraphy and had no radiological explorations.

Table 1: Characteristics of patients with bone 
metastasis resulting from thyroid cancer
Characteristics Total patients
Male:female 7 (33.3%):14 (66.67%)
Age at diagnosis of thyroid cancer (year) 55±10.7 (32‑73)
Pathological diagnosis (%)

Follicular carcinoma 17 (81)
Papillar carcinoma 2 (9.5)
Normal thyroid histology 2 (9.5)
Average tumor size at diagnosis 61.4 mm

Symptoms of bone metastases (%)
Pain 4 (19)
Swelling 4 (19)
Increase in Tg levels 3 (14.3)
Pathological fracture 2 (9.5)
No symptoms 8 (38.1)

131I uptake at metastatic site (%)
Positive 20 (95.2)
Negative 1 (4.8)

Tg: Thyroglobulin
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Treatment of bone metastases
The median cumulative activity administered to patients 
was 33.3 GBq (900 mCi) (range: 3.7‑99.9 GBq; 100‑2700 
mCi). In our study, we did not note adverse effects related 
to high doses such as the appearance of  secondary cancers 
or pulmonary fibrosis.

Radiotherapy for bone metastatic sites was performed in 
10 patients (47.6%).

Surgery of  metastases was performed only in four 
patients (19%). In two patients, bone metastasis was the 
circumstance of  discovery of  the primary tumor. In two 
patients, the discovery of  bone metastases was concomitant 
to the primary tumor, and surgery of  metastases was made 
at the same time as thyroid surgery.

Evolution and survival analysis
Follow‑up was clinical, scintigraphic, and biological. Other 
radiological examinations were requested as needed.

After a mean time of  follow‑up of  6.4 years from the 
diagnosis of  thyroid cancer and 3.4 years from the date 
of  bone metastasis presentation, the clinical course of  our 
patients was as follows:
• Partial remission was noted only in one patient 

(4.7%) [Figures 1‑3]
• A steady state was observed in 9 patients (42.8%)
• A clinical worsening was observed in 11 patients (52.3%).

Six of  them (28.5%) died of  their disease.

Scintigraphic evolution
The evolution of  foci uptake on 131I scanning has been 
specified for 19 patients. For one patient, bone metastases 
did not fix iodine. The other patient received only one 
131I treatment (3.7 GBq), and then she followed and 
refused to take other courses. The disappearance of  
foci bone uptake was noted in one patient (5.2%), the 
reduction in two patients (10.5%), and stabilization 
in nine patients (47.3%). There was a worsening of  
bone uptake despite the iodine treatment for seven 
patients (36.8%).

Tg stimulated levels was reduced to four patients (19%), 
a stabilization for five patients (23.8%), and an increase in 
12 patients (57.2%).

Survival analysis
Survival curves and rates are described in Figure 4.

Overall survival was 65% at 5 years and 49% at 10 years. 
Median rate survival was 67.3 months (5.6 years) ranging 

from 4 months to 336 months (0.3‑28 years). Because of  
the relatively low number of  our population, we have been 

Figure 1: Patient operated for thyroid follicular carcinoma non‑metastatic. 
She presented 13 years later pain in the right hip. A computed tomography 
objectified bone lysis

Figure 2: Thyroid origin was confirmed by biopsy. 131I whole body scan 
finds lesions at the left parietal bone and the right shoulder. Image fusion 
with computed tomography finds a lysis of the left iliac wing not described

Figure 3: The patient received 27 courses of 131I. Clinical, biological, 
radiological, and scintigraphic improvements were observed
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studied only three factors in the survival function: Sex, age, 
and whether or not radiotherapy was done.

The 5‑year survival was 75% for males and 61% for females. 
A 10‑year survival drops to 0% for males and rest 61% 
for females. The difference between the two groups was 
significant (P = 0.015). The 5‑year survival was 67% for 
patients ≤45 years and 65% for patients >45 years. The 
10‑year survival was still at 67% for patients ≤45 years and 
rose to 48% for patients >45 years. The difference is not 
significant (P = 0.167).

Finally, survival at 5 years was 0% for patients who did not 
have radiotherapy. It was 74% for patients who underwent 
radiotherapy. A 10‑year survival was similar for patients who 
underwent radiotherapy on metastatic sites. The difference 
is very significant between the two groups (P < 0.05).

DIscussIon

The DTCs, which represent more than 85% of  thyroid 
cancers, are a small proportion of  all cancers, approximately 
1.5%.[1] In our region of  Sfax, they represent 0.66% of  all 
cancers in men and 3.76% in women. No data are available 

at national level in Tunisia. Our study is the first study that 
interested metastatic thyroid cancers in Tunisia.

Among patients with DTC, 17.8‑23.5% show a metastatic 
evolution.[1] If  we consider bone disease, they represent 
only 3.8‑17.9% of  patients, with an average of  8.9%.[1] In 
50‑80% of  cases, it is a multiple bone lesions.[2‑4] Our results 
are concordant with these findings as multiple bone lesions 
were accounted for 76% of  cases.

According to different studies, bone metastases are common 
in patients with follicular carcinomas (15.2‑33.7%) than 
papillary carcinomas (0.6‑6.9%).[5‑7] Thereby, in patients 
with DTC with bone metastases, 70% have follicular 
carcinomas.[5,8] This finding is concordant with our 
results (follicular carcinoma represents 81% in our study).

The average age at diagnosis of  bone metastases is 60 years 
and 40‑50 years for primary thyroid cancer.[3,4,9] In our 
patient cohort, the mean age at diagnosis for primary cancer 
was 55 years ± 10.75 years.

Bone metastases occur in DTC under three main 
circumstances. First, it can be indicative of  DTC. It was the 

Figure 4: Survival curves using Kaplan‑Meier method and Log‑rank test. (a) Overall survival curve. (b) Comparison of survival between male and female 
(P = 0.015). (c) Comparison of survival between patients aged ≤45 years and patients aged >45 years (P = 0.176). (d) Comparison of survival between 
patients having radiotherapy on metastatic sites and patients who did not (P < 0.001)
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case for eight patients in our series (38.1%). This relatively 
high rate can be explained by the delay in the consultation 
in our population.

Second, metastatic bone disease may be discovered during 
the staging of  patients treated for differentiated thyroid 
cancer. In these cases, scans with 131I may reveal uptake in 
the skeleton affirming the thyroid origin of  metastases. This 
mode of  revelation was seen in six patients (28.6%). Finally, 
as seen in 7 patients (33.3%), metastasis may be discovered 
after the onset of  symptoms suggestive of  bone metastasis 
during follow‑up or after an elevation of  Tg level.

The most common manifestations of  bone metastases of  
DTC include pain, fractures, and spinal cord compression 
associated with lesions in the axial skeleton.

These symptoms are sometimes due to metastatic 
complication, especially pathological fractures that occur 
in 20‑30% of  patients with pain and functional impairment 
according to the degree of  severity of  bone involvement.[9]

These complications may also include neurological damages 
such as spinal nerve root compression (14‑23.8%).[9]

The spread of  metastases may occur in any segment of  
bone. However, in the literature, there is a preferential 
involvement of  the axial skeleton, particularly the spine, 
the pelvis, and ribs.[9] This was found in our population.

The bone lesions in patients with DTC are mostly osteolytic. 
This finding is in line with our results (16 patients).

Bone scan with injection of  99mTc bisphosphonates is 
rarely used in the context of  DTC because it can give 
false‑negative results.[10,11]

Single photon emitted computer tomography coupled with 
CT combine the advantages of  high sensitivity imaging of  
bone metabolism with those of  a high‑resolution imaging 
of  bone morphology. It improves the sensitivity and 
specificity especially of  planar bone scintigraphy.

Whole body scans post‑131I therapy are both more specific 
and more sensitive than 99mTc‑MDP in the detection of  bone 
metastases, but only for well differentiated, NIS‑positive 
thyroid tumors.[12,13] However, the presence of  multiple bone 
lesions correlates with aggressive tumors which are usually less 
differentiated. PET scan seems to be interesting in these cases.

Bone metastasis treatment
Bone metastases tend to be highly vascular. This highlights 
the need for special techniques to avoid excessive 

perioperative mortality. Affected patients should be 
referred to a multidisciplinary management team for an 
optimal care. The general management principles are the 
same as for non‑metastatic thyroid cancer. Most often, 
the dose is 100 mCi (3.7 GBq) or 150 mCi (5.55 GBq) 
of  131I. The objective of  treatment is to achieve sufficient 
concentration of  radioactive iodine in tumor areas for 
treatment efficacy.[14] This efficiency will be even more 
pronounced than the volume of  each tumor is reduced, 
even if  there are multiple lesions.

Data from literature show that 40‑88.3% of  patients with 
bone metastases receive radioiodine for therapy. Cumulative 
average doses administered ranged from 319 ± 281 mCi 
to 680 mCi.[2,9] The mean cumulative dose in this study 
was 900 mCi with the highest dose of  3Ci administered to 
one patient with favorable clinical, biological, and imaging 
evolution. No side effects related to high dose of  iodine, such 
secondary cancers or pulmonary fibrosis, were noted in our 
patients. External beam radiotherapy is primarily indicated 
for analgesic purpose. This was the case in our patients. It 
may be indicated in some cases of  neurological compression.

Prognosis
Several studies have previously been conducted to evaluate 
the factors affecting the DTC prognosis. Differences in 
results may be attributed to population characteristics, the 
factors taken into account, and treatment used.[15‑18] Based on 
available data, the only treatment option is usually palliative 
care in patients with DTC, although some teams are starting 
to offer more aggressive treatment for curative purposes.

Females have a better prognosis. In our study, we observe a 
significant difference between males and females in terms 
of  the survival analysis. The difference was significant for 
the 10‑year survival. No difference in survival at 5 years was 
found. A study by Mazzaferri describes the female gender 
as a good prognostic factor for metastatic patients.[19]

Several studies have shown that patients  ≤45 years at 
diagnosis of  their bone metastases have a significantly 
better prognosis than those  >45 years. This difference 
appeared to be significant in univariate analysis for both 
studies,[2] and multivariate analysis for three studies.[20,21]

We can hypothesize that carcinomas occurring in older 
patients are more aggressive and therefore more likely to 
cause a metastatic evolution. In our study, we did not find 
any significant difference in survival analysis due to lack 
of  power (reduced number of  the population).

Treatment with iodine‑131 appears to be a significant 
prognostic factor associated with better survival. In the 
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literature, the results of  different studies are contradictory. 
If  for Bernier and Pittas, it is a positive prognostic factor.[2,9] 
Dinneen shows no improvement in survival of  patients 
receiving  iodine‑131[34]. However, the study of  Petrich 
et al. described a distinct advantage for patients treated 
with iodine‑131, much more if  they are young (<45 years) 
and carrying a small number of  metastatic sites (<3) with 
higher complete response rate.[22]

For radiotherapy, the study of  Bernier et al.[2] showed 
no improvement in survival associated with external 
radiotherapy of  bone metastases. But it was limited doses 
adapted to a consolidator and analgesic treatment not for 
curative purposes. However, it is important to implement 
with patterns adapted to the condition and prognosis of  
patients to improve pain symptoms.

In our study, we find a significant difference in terms 
of  survival. Further studies including more patients are 
necessary to confirm this result.

conclusIon

Bone metastasis has often a pejorative turning in the 
natural history of  differentiated cancers of  the thyroid. 
Treatment with radioactive iodine alone cannot give good 
results in terms of  clinical outcome and survival. At best, 
it provides stabilization of  lesions. External radiotherapy 
and surgery should be indicated to improve the prognosis 
of  these patients. Currently, several other treatments such 
as anti‑angiogenic gene therapy are being evaluated. We 
believe that the development of  a prognostic score for 
patients with bone metastases could allow the selection of  
individuals with better prognosis for whom more aggressive 
curative treatment would be indicated.
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