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A b s t r ac t
Aim and objective: To study the clinicopathological profile, risk factors, and outcomes in distant metastasis from differentiated thyroid cancer
in a single institution.
Materials and methods: A retrospective review of the medical records of 1,408 consecutive patients diagnosed with differentiated thyroid
carcinoma (DTC) and managed at Christian Medical College, Vellore, India from January 2004 to December 2013 was performed. There were
108 patients with distant metastasis among this cohort.
Results: We had 1,408 DTC patients treated over 10 years, among them 108 patients had distant metastasis (7.7%). Among 1,408 patients,
1,355 (96.2%) were papillary carcinoma thyroid, 49 (3.5%) were follicular, and 4 (0.3%) were Hürthle cell carcinoma. The mean age was 47.84 +
15.4 years ranging from 13 to 75. Age >45 years constitute 60.2%. Among the 108 distant metastasis patients, 85.2% were papillary, and the
remaining 14.8% follicular carcinoma. A significant proportion of patients had T3, T4 disease (63.9%) and nodes involved (50%). On logistic
regression analysis, the adjusted odds ratio (OR) for detection of metastasis in this series was significantly high for age >45, male gender,
follicular cancer or follicular variant papillary thyroid carcinoma (PTC), higher stage T3/T4 primary, and the presence of nodal disease. Of the
108 patients, 64.8% presented with metastases. Among the patients presented with metastatic symptoms, 9.3% had paraparesis or paraplegia.
Isolated bone (40.7%) is the commonest site of involvement followed by isolated lung (32.4%) and multiple organ pattern of involvement is the
least common (6.5%). All patients with metastatic follicular carcinoma had bony metastasis either alone (81.3%) or rarely with lung (18.7%). The
whole-body iodine scan showed positive uptake in 85.7% metastatic patients and was negative in 14.3%. Metastases involving only bone was
significantly associated with radioactive iodine avidity. Among the patients who underwent radioiodine therapy, 78.5% have shown a good
response to iodine therapy. Patients with age 45 years or patients with bone-only or multiple distant metastatic sites. Metastasectomy was
done in 13 patients, curative surgery in 7 and palliative in 6.
Conclusion: The prevalence of distant metastasis among our series of DTC is 7.7% with a higher proportion from follicular carcinoma. Significant
numbers of patients have distant metastases during the initial evaluation of the primary and it can have a quite morbid presentation like
paraparesis and paraplegia in some patients. Bone is the most preferred site of metastases, which requires more studies to evaluate the cause
especially in an iodine-deficient country like India. It is possible to treat distant metastases effectively with radioactive iodine therapy as
considerable responses are present in most of the patients. Improved efficacy of radioiodine therapy is present in younger patients and for
lung metastases. Metastasectomy especially for solitary skeletal metastases is a considerable option.
Clinical significance: The pattern of disease in India—the iodine deficiency soil, is different compared to other parts of the world. With the
possibility to treat with radioiodine and surgery, extended survival is a possibility in metastatic thyroid disease. When the majority of patients
with metastases are diagnosed at presentation, sometimes even presenting with paraplegia, public awareness should be raised to avoid
neglecting the thyroid illness.
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I n t r o d u c t i o n
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The incidence of differentiated thyroid carcinoma (DTC) though
reportedly showing a steady rise worldwide, is large of good
prognosis.1 Distant metastasis in DTC is uncommon reportedly
presenting in the range of 1.6–22%.2–5 However, it has a significant
impact on prognosis6 as evidenced by a 10-year survival of 40%
for patients with metastatic DTC compared to 80–95% in patients
with non-metastatic DTC.7 There are limited data from the Indian
subcontinent; our institution receives patients from a large area
of the subcontinent, so we analyzed our experience with the
presentation of this disease and outcomes.
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College, Vellore, India from January 2004 to December 2013 was
performed. There were 108 patients with distant metastasis among
this cohort.

Data were analyzed using Stata version 13.0 (StataCorp. 2013.
Stata Statistical Software: Release 13. College Station, Texas, USA:
StataCorp LP).

Methods

R e s u lts

The study was approved by our institutional review board. The
medical records were reviewed from charts and the electronic
database. The demographic data, clinicopathological profile,
operative, radio ablation details, and follow-up findings were
collected. For patients who defaulted treatment, follow-up
was carried out through telephonic conversation or postal
correspondence to acquire details of health status and
outcome.

Treatment of Thyroid Primary and Metastatic Disease
Our institution protocol for the initial surgical management of
DTC confined to the thyroid during the study period was total
thyroidectomy with central/lateral neck dissection for cervical
lymph nodes that are clinically, radiologically, or intraoperatively
suspicious selectively confirmed by cytology or frozen section.
We did not perform prophylactic central dissection but assess the
pre- and paratracheal groups of nodes during thyroidectomy for
proven or suspected well differentiated thyroid carcinoma (WDTC)
with therapeutic dissection for involved nodes. This was followed
by a whole-body radioiodine diagnostic scan (WBS) with 70 MBq
(2 mCi) of 131I to detect residual and/or metastatic disease. Patients
with a positive WBS receive 131I therapy; the dosage given was 1,110
to 1,850 MBq (30–50 mCi) for thyroid remnant, 1,850 to 3,700 MBq
(50–100 mCi) for regional lymph nodes, and 5,550 MBq (100–150) for
distant metastasis. The WBS was repeated at 6-month intervals until
two consecutive scans were negative. Iodine avid remnants and
metastatic lesions were ablated. Response to radioiodine therapy
was assessed by serum thyroglobulin level and the radioiodine
uptake characteristics and accordingly categorized as progression,
regression, stable, or complete resolution. Surgery for a metastatic
lesion in the bone was performed if they were solitary (curative
intent) or unstable to relieve spinal cord compression, fracture of
long bones (symptom palliation).

Follow-up
All patients were followed up by clinical examination and
estimation of serum thyroglobulin levels and selective use
of ultrasound imaging. Serum thyroglobulin was measured
using a chemiluminescent assay. In patients with an elevated
thyroglobulin level and negative radioiodine WBS and ultrasound,
other imaging modalities, such as, computed tomography (CT)
scan and PET scan were performed as per the clinical setting to
detect persistent, recurrent, or metastatic lesions to assess the
structural disease. Management was individualized with selective
use of surgical excision, local radiation therapy, or tyrosine kinase
inhibitors.

Statistical Analysis
Categorical variables were presented as frequencies and
relative frequencies. Continuous variables were summarized
with appropriate measures of central tendency and dispersion.
In crude analysis (unadjusted), we calculated the OR and their
95% confidence intervals (CIs) associated with each risk factor.
Adjusted OR and their 95% CIs were estimated using multiple
logistic regression analysis. We determined variables significantly
associated with distant metastasis at a significance level of 0.05.

We had 1,408 DTC patients treated over 10 years, among them 108
patients had distant metastasis (7.7%). Among 1,408 patients, 1,355
(96.2%) were papillary carcinoma thyroid, 49 (3.5%) were follicular
and 4 (0.3%) were Hürthle cell carcinoma. Among the papillary
carcinoma, 905 (66.8%) were classical type, 435 (32.1%) were of
follicular variant, 3 (0.2%) each of diffuse sclerosing, columnar and
oxyphil variants, 4 (0.3%) tall cell, 1 (0.07%) each of nodular fasciitis
and hobnail variants.
In this series, the detection of metastases in papillary carcinoma
thyroid was only 6.8% as compared to follicular which was 32.6%.
We had four Hürthle cell carcinoma patients but none had
detectable systemic metastasis.

Presentation of Metastases and Clinical Characteristics
of Metastases
Of the 108 patients, 64.8% presented with metastases, 22.2%
was diagnosed by the first whole-body iodine scan around 3–6
months after surgery, 13% developed metastases during follow-up
between 13 months and 204 months after surgery with an average
of 51 months and a median of 36 months. The metastases in 13%8
patients were detected by whole-body iodine scan in 7 patients,
X-ray long bones in 2 patients, magnetic resonance imaging (MRI)
thigh and hip (suspected as sarcoma) in 1 patient, CT thorax for
lungs in 2 patients, CT brain in 1 patient, and fluorodeoxyglucose
positron emission tomography (FDG PET) in 1 patient.
The mean age was 47.84 ± 15.4 years ranging from 13 to 75.
Age >45 years constitute 60.2%. Among the 108 distant metastasis
patients, 85.2% were papillary, and the remaining 14.8% follicular
carcinoma. A significant proportion of patients had T3, T4 disease
(63.9%) and nodes involved (50%) (Table 1). On logistic regression
analysis, adjusted OR for detection of metastasis in this series was
significantly high for age >45, male gender, follicular cancer or
follicular variant papillary thyroid carcinoma (PTC), higher stage
T3/T4 primary, and the presence of nodal disease.

Site and Type of Involvement
Isolated bone is the commonest site of involvement followed by
isolated lung and multiple organ pattern of involvement is the
least common. The majority (78.6%) of the cases with multiple site
involvement had bone with lung metastases.
Bone metastasis was more likely to be multiple (66.2%)
compared to solitary (33.8%). Among the 68 patients with bone
metastasis, 39 (57.4%) patients had vertebral involvement making
it the commonest site. We had a single patient with only brain
metastasis, two patients with brain and bone involved, and one
with brain and lung metastasis.
Interestingly, we had a patient with a brain together with the
involvement of the breast which is a rare site of metastasis. All the
brain metastases patients happened to be papillary variant.
All patients with metastatic follicular carcinoma had bony
metastasis either alone (81.3%) or rarely with lung (18.7%). Most
(14/16) were aged >45 years (87.5%). Patients aged <45 years
predominantly (95.2%) had papillary carcinoma, more than half of
these patients (51.2%) had only lung metastasis, however, about
33.7% had only bone metastases (Table 2).
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Table 1: Logistic regression analysis for clinical characteristics associated with distant metastasis
Crude
Characteristics
Age (years)
≤45 (ref )
>45
Gender
Male
Female (ref )
Pathology
Papillary Ca—Classical (ref )
Papillary Ca—Follicular variant
Papillary Ca—Other variants (diffuse sclerosing)
Follicular Ca
T stage
T1 (ref )
T2
T3
T4
Tx
N stage
N0 (ref )
N1
Nx

Adjusted

n = 108

%

OR (95% CI)

p value

OR (95% CI)

p value†

43
65

39.8
60.2

1.0
3.2 (2.2–4.8)

<0.001

1.0
2.7 (1.6–4.4)

<0.001

48
60

44.4
55.6

1.9 (1.3–2.8)

0.002

1.2 (0.7–2.0)

0.52

51
40
1
16

47.2
37.1
0.9
14.8

1.0
1.7 (1.1–2.6)
0.98 (0.1–7.6)
8.1 (4.2–15.7)

0.02
0.99
<0.001

1.0
4.7 (2.4–9.3)
1.6 (0.1–16.6)
17.3 (6.4–46.8)

<0.001
0.71
<0.001

5
15
34
35
19

4.6
13.9
31.5
32.4
17.6

1.0
3.0 (1.1–8.4)
5.9 (2.3–15.4)
74.9 (27.4–204.1)

0.04
<0.001
<0.001

1.0
2.5 (0.9–7.1)
0.08
4.3 (1.6–11.4)
0.003
52.7 (18.1–153.3) <0.001

52
54
2

48.1
50
1.9

1.0
2.5 (1.7–3.7)

<0.001

1.0
3.8 (1.9–7.3)

<0.001

†

Covariates included in the adjusted model: age, gender, pathology, T stage, and N stage

Table 2: Pathological types and the distant metastasis site
Papillary carcinoma (n = 92)
Metastatic sites (n = 108)
Bone only
Lung only
Bone and lung
Other sites including brain, soft
tissue, and breast

Age ≤45 years
8 (25.8%)
22 (62.9%)
7 (29.2%)
3 (42.9%)

Age >45 years
23 (74.2%)
13 (37.1%)
17 (70.8%)
4 (57.1%)

Symptom at Presentation and Diagnostic Imaging
Modality of Metastases
Patients symptomatic at the time of diagnosis of metastases
were 62 (57.4%), with pain along with or without bony swelling in
26.9%, painless bony swelling in 8.3%, vertebral metastases with
motor symptoms like paraparesis or paraplegia in 9.3%, respiratory
symptoms like cough, hemoptysis, and dyspnea in 12.9%. Imaging
modalities like X-ray, CT scan, and MRI, whole-body iodine scan all
almost equally contributed to the diagnosis (27, 25.9, 17, and 30%).
PET scan was used for diagnosis in only one patient who had rising
serum thyroglobulin and negative radioactive iodine scan.

Surgery for Primary
Total or completion thyroidectomy with (48.1%) or without node
dissection (45.4%) was done in 93.5%. Debulking thyroidectomy
was carried out for inoperable tumors by 6.5%.

Radioactive Iodine Therapy
A whole-body iodine scan was done in 91 (84.3%) patients at our
institute, with no follow-up data on 17 patients who were probably
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Follicular carcinoma (n = 16)
Age ≤45 years
2 (15.4%)
0
0
0

Age >45 years
11 (84.6%)
0
3 (100%)
0

Total
44 (40.7%)
35 (32.4%)
22 (20.4%)
7 (6.5%)

treated closer to home. Median stimulated serum thyroglobulin
done before the first whole-body iodine scan was 1,420 ng/mL.
The whole-body iodine scan showed positive uptake in 85.7%
metastatic patients and was negative in 14.3%. Various factors
associated with radioactive iodine avidity was analyzed, metastases
involving only bone was significantly associated with radioactive
iodine avidity (Table 3). All the patients with follicular carcinoma and
83.5% of papillary carcinoma metastases had positive radioactive
iodine uptake.
Among the papillary carcinomas, the follicular variant had
more positive uptake (31/32) than the classical variant (34/46), the
association was significant p = 0.01.
Radioactive iodine therapy was administered to all patients
with positive uptake and also empirically to patients with elevated
thyroglobulin with negative uptake. The response to radioactive
iodine therapy could be assessed in 65 patients who continued
treatment. Among the 65 patients, 78.5% have shown response to
iodine therapy in the form of regression, complete response, or at
least stable disease but the remaining 21.5% had progression of the
disease. The median number of radioactive iodine therapy doses
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Table 3: Radioactive iodine avidity (positive vs negative uptake) and associated variables using logistic regression analysis
Crude
Variables
Age (years)
≤45
>45
Pathological type
Follicular
Papillary
Metastatic site
Bone only
Lung only
Multiple sites

Adjusted

Positive, n (%)

Negative, n (%)

OR (95% CI)

p value

OR (95% CI)

p value

34 (89.5)
44 (83.0)

4 (10.5)
9 (17.0)

1.7 (0.5–6.1)

0.39

2.9 (0.7–11.5)

0.13

12 (100.0)
66 (83.5)

0 (0.0)
13 (16.5)

33 (97.1)
27 (81.8)
18 (75.0)

1 (2.9)
6 (18.2)
6 (25.0)

–

11 (1.2–98.6)
1.5 (0.4–5.4)

–

0.03
0.53

14.1 (1.5–136.5)
1.2 (0.3–4.6)

0.02
0.80

OR, odds ratio; CI, confidence interval

Table 4: Response to radioiodine therapy and associated factors
Response to radioactive iodine therapy
Variables
Age (years)
≤45
>45
Pathological type
Follicular
Papillary
Site of metastasis
Bone only
Lung only
Multiple sites

Progression, n (%)

Regression, n (%)

Static, n (%)

Resolution, n (%)

p value

1 (4%)
13 (32.5%)

16 (64%)
16 (40%)

4 (16%)
8 (20%)

4 (16%)
3 (7.5%)

<0.03

4 (40%)
10 (18.2%)

3 (30%)
29 (52.7%)

3 (30%)
9 (16.4%)

0
7 (12.7%)

<0.18

8 (27.6%)
0
6 (42.9%)

14 (48.3%)
13 (59.1%)
5 (35.7%)

7 (24.1%)
4 (18.2%)
1 (7.1%)

0
5 (22.7%)
2 (14.3%)

was one in the complete response group, three in the regression
and progression group, and four in the stable group. Among the 65
patients, empirical iodine therapy was administered for 9 patients
whose scan was negative, of whom regression was seen in 3,
stability in 1, and progression in 5 based on thyroglobulin levels.
We analyzed the factors affecting the response to radioactive
iodine therapy. A significant association between age, site of
metastasis, and response to therapy was present. Patients with
age ≤45 years, metastasis in lung alone had a significantly better
response to iodine therapy compared to patients aged >45 years
or patients with bone-only or multiple distant metastatic sites as
shown in Table 4.

Surgery for Metastases
Metastasectomy was done in 13 patients, curative surgery in 7
and palliative in 6. Vertebral metastases resection was done in
five patients—laminectomy and partial excision of tumor in three,
en bloc excision of sacral metastases in one, and L5 S1 vertebra in
another patient. In the long bones, palliative fixation of fracture
femur was done in two patients, excision of clavicular metastases
in one and en bloc excision with prosthesis fixation of the humerus
in one patient. One patient underwent disarticulation of the hip
for resection of femoral metastases which was misdiagnosed as
sarcoma. Diagnostic resection of brain metastases was performed
in one patient. One patient underwent excision of tumor in the skin
and subcutaneous tissue of the neck and the other patient had her
breast metastases excised.

<0.01

External Beam Radiation Therapy (EBRT)
Fifteen patients received external beam radiation therapy (EBRT).
Radiation therapy (RT) as adjuvant treatment was administered
for three patients after spine surgery, one patient after excision
of humeral metastasis. Radiation therapy for brain metastasis was
given for one patient. Three patients with paraparesis received RT
to relieve spinal cord compression. Radiation therapy to palliate
pain was given to four patients with vertebral metastases and three
with pelvic metastases.

Follow-up and Survival
Follow-up details were available in 91 patients. The median
follow-up was 39 months. We observed mortality in 10 (11%)
patients. The cause of death was known in five patients, four of them
died of respiratory failure due to lung metastases, and one patient
died of pulmonary embolism unrelated to the disease. Five of the
13 who underwent metastasectomy were lost to follow-up; the
remaining 8 patients had a median follow-up of 55 months. Among
them, only one patient expired after 60 months of metastasectomy.
Radioiodine scan was positive in six patients and negative in two
patients, all eight patients had radioiodine therapy. The 5-year
survival rate for the metastases patients as a whole was 86.2% by
Kaplan–Meier survival estimate (Fig. 1).

D i s c u s s i o n
The reported prevalence of distant metastases in WDTC varies
from 1.6 to 22% (2–5), in our series it is 7.7%. Our prevalence of
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Fig. 1: Survival curve

follicular carcinoma metastases is 32.6% which compares with
40% from another series in our region reported by Mishra et al. 2
and is higher than other series by Benbassat et al. 21% and
Shaha et al. 12.2%.4,9 Only two other studies2,3 report >80% of
metastatic disease detected at presentation including the first
iodine scan, whereas four other of the studies have <80%;4,10–12
this may reflect the delayed presentation of disease due to
socioeconomic factors.
Age >45 years is an important prognostic factor of poor
survival,5,6,13,14 and most of our patients (60.2%) who were aged
>45 years presented with advanced tumors (T3/T4, N1) 63%, as
also reported by other authors. 2,5,8,14 Goffredo et al.13 and Clark
et al.11 have also substantiated by analyzing in comparison with the
non-metastatic group that older age group, male sex, larger tumor
size (>4 cm), extrathyroidal disease, and nodal metastases are all
predictive factors for metastases.
Thyroid carcinoma commonly metastasizes to lung and bone,
with the lung being the commonest site in the international
literature.5,6,8,10,14–16 Interestingly, contrary to all other series, bone
is the commonest site of involvement 40.7% in our study, and in
one other study by Mishra et al.2 from India. This may be due to a
referral bias for more symptomatic disease with a higher rate of
follicular and follicular variant of papillary carcinoma which has
a predilection to metastasize to the bone; follicular component
formed 51% of total pathological types in our study. Most of the
follicular carcinoma metastases were confined to bone-only (81.3%)
and in older patients >45 years (52.3%) compared to lung only
metastases (38%) and younger patients (51.2%) in papillary type,
similar rates are reported by Durante et al.15 and Mishra et al.,2 but
series by Benbassat et al.4 has published no association between
metastatic site and age. A vertebra is a common site of skeletal
metastases in thyroid cancer.12 It is also reported that multiple
skeletal metastases are associated with poor survival.17 We have
66.2% of our multiple bony metastases.
More than half of our patients as a whole including metastases
to all sites are symptomatic often presenting with bony pain, in 9.3%
it is even worse as they presented with paraparesis and paraplegia,
the rate of which is higher than in other reports,2–4,10,17 although
some of the authors studied only bone metastases.7,17
Total thyroidectomy which is impor tant to facilitate
radioactive iodine treatment was possible in 92.3% of our
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patients. Radioiodine therapy is an effective systemic treatment
and is known to improve survival especially if the metastases
are iodine avid. 3,5,10,12,15,17,18 The well-differentiated nature
of the tumor favors its excellent uptake of iodine in most
patients ranging from 64 to 88% in various series,10,12,14–16
even in the current study it is 85.7%. We noted response to
radioiodine treatment by assessing activity in radioiodine scan
and change in serum thyroglobulin. We have 78.5% showing
good response in the form of regression, static, resolution of
the disease. Assessment of response to 131I therapy is different
in various studies. Schlumberger et al.16 assessed response by
evidence of disease in either radiographs or iodine scan, 31.5%
had a complete response at the end of the study. Durante
et al.15 measured disease activity in bone metastases by the
presence or absence of uptake in iodine scan, 43% of them
had achieved remission. Qiu et al.17 had considered a change
in serum thyroglobulin, resolution of pain, anatomical imaging
changes as a marker of the response of bone metastases to 131I
therapy, in their report 34.9% of patients had a decrease in serum
thyroglobulin and in 52.8% it was stable, 63.9% had significant
pain relief, 76.4% had no obvious change in anatomical imaging.
Factors influencing the avidity and treatment response
to 131I therapy are analyzed. We have follicular carcinoma and
metastases confined to only bone showing good uptake, age was
not a significant factor but younger patients found to have good
uptake in most studies3,14,16,19 and site of metastases was not found
to affect uptake in the series by Shoup et al.6 and Durante et al.15
Younger patients and lung only metastases have a good response
to radioiodine treatment in our study, corresponding results are
published by Durante et al.15
Control of pain can be significantly achieved by EBRT or
metastasectomy, the latter has also been shown to improve survival
especially if it is oligometastases or preferably solitary.7,10,15,17,20,21
Curative surgery as compared to palliative influence survival
rate.7,10,12,21 In our study, curative surgery was possible in 7 among
the 13 metastasectomy patients. The 5-year survival rate in the
present study is comparable to the series by Kim et al. 3 and
Benbassat et al.4
The limitation of the study is that it is a retrospective study,
longer survival rates could not be commented on because of
limited follow-up. Long-term benefits of curative metastasectomy
or outcome due to other modalities of treatment like systemic
therapy with molecular targets in progressive disease could not
be assessed as they are of recent practice.

C o n c lu s i o n
The prevalence of distant metastasis among our series of DTC
is 7.7% with a higher proportion from follicular carcinoma.
Significant numbers of patients have distant metastases during
the initial evaluation of the primary and it can have a quite morbid
presentation like paraparesis and paraplegia in some patients.
Bone is the most preferred site of metastases, which requires more
studies to evaluate the cause especially in an iodine-deficient
country like India. It is possible to treat distant metastases effectively
with radioactive iodine therapy as considerable responses are
present in most of the patients. Improved efficacy of radioiodine
therapy is present in younger patients and for lung metastases.
Metastasectomy especially for solitary skeletal metastases is a
considerable option.
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