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= Abstract =

Background/Objectives: Brain metastasis (BM) is a rare form of distant metastasis with papillary thyroid cancer 

(PTC). Patients with BM of PTC carry a poor prognosis. The aim of this study was to contribute to the under-

standing of this disease by analyzing patients with BM of PTC.

Materials & Methods: Between March 2003 and December 2013, the patient database was conducted to identify 

thyroid cancer patients treated. Among the 22,758 thyroid cancer patients, 14 (0.06 %) were identified to have 

metastasis to the brain during follow-up. The medical records of 14 patients with BM were retrospectively reviewed, 

focusing on the following: patient characteristics, synchronous or previous distant metastasis, treatments including 

whole brain radiotherapy (WBRT), stereotactic radiosurgery (SRS) and surgery, and characteristics on radiologic 

findings, time interval between first diagnosis of primary thyroid cancer and BM and survival after BM.

Results: The mean age at initial diagnosis and BM were 50.9 ± 15.8 years and 61.3 ± 12.7 years. The mean 

duration between initial diagnosis and BM was 10.4 ± 7.9 years. Patients were treated with varied combinations 

of surgery, SRS and WBRT except 4 patients who had refused treatment. The median overall survival (OS) time 

after BM diagnosis was 10 months (range 1 -19). Patients receiving treatment (WBRT and/or surgery, SRS) had 

a significant longer median OS of 16.5 months in comparison to 3.5 months for those treated without treatment. 

(p = 0.005)

Conclusion: Patients who received aggressive treatment had a longer OS than those with only supportive care. 

Treatment such as surgery, SRS and WBRT should be considered in patients with BM.

Key W ords : Brain metastasis, Thyroid cancer, Surgery, Radiotherapy, Survival

Introduction

Distant metastasis (DM) of papillary thyroid cancer (PTC) 

may occur at the time of initial thyroidectomy or during 

follow-up, and the lungs and bone are the most common 

sites for DM from PTC.
1-3)

 Although PTC generally carries 

an excellent prognosis, the presence of DM may affect ther-

apeutic outcomes. Brain metastasis (BM) is a rare form of 

DM that occurs less frequently than metastases to lung and 

bone.
4,5)

 The prognosis of patients with BM from PTC is 

dismal, and they have a lower survival rate than those with-

out brain involvement.
1,5,6)

 BM is typically a late event in 

PTC progression and systemic I
131

 is rarely used. Typically, 

the same armamentarium of whole-brain radiotherapy 

(WBRT), stereotactic radiosurgery (SRS) and surgery used 

in other solid tumors is applied to PTC.
7,8)

 Based on the 
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Demographic characteristics of patients (N = 14)

Male : Female 6 : 8 (42.9% : 57.1%)

Age at ID (years), mean ± SD 50.9 ± 15.8

Age at BM (years), mean ± SD 61.3 ± 12.7

Duration between ID and BM (months), mean ± SD 124.7 ± 95.5

Combined DM 13(92.9%)

ECOG

0 3 (21.4%)

1 10 (71.4%)

3 1 (7.2%)

Mean number of BM, mean ± SD, (range) 3.1 ± 1.8

Mean maximal BM size (mm), mean ± SD 28 ± 14

Treatment modalities

None 4 (28.6%)

WBRT only 3 (21.4%)

Surgery + WBRT 6 (42.9%)

SRS + WBRT 1 (7.1%)

Median overall survival (months), (range) 10 (1 - 19)

ID: Initial diagnosis  BM: Brain metastasis  SD: standard deviation

DM: Diabete mellitus  WBRT: whole brain radiotherapy  SRS: stereotactic radiosurgery

Table 1. Demographic characteristics of patients with brain metastasis of papillary thyroid carcinoma (n = 14)

limited number of cases reported the optimal treatment is 

unclear although there may be a benefit to treatments in-

cluding WBRT, SRS and surgery. The aim of this study 

was to review our experience in a large tertiary referral 

center related to the contemporary patterns of care and out-

come of patients treated for BM from PTC.

Materials and Methods

A search of the patient database at the Thyroid Cancer 

Center, Gangnam Severance Hospital of Korea was con-

ducted to identify thyroid cancer patients treated from 

March 2003 through December 2013. All PTC patients were 

retrospectively found by searching for the codes of diag-

nosis which were registered in the database of our institute 

according to the international classification of diseases 

(ICD). All diagnoses of thyroid cancer were histologically 

confirmed by either fine needle aspiration biopsy or surgical 

excision. A total of 22,758 patients included were histologi-

cally confirmed to have PTC between March 2003 and 

December 2013. Among the 22,758 thyroid cancer patients, 

14 (0.06 %) were identified to have metastasis to the brain 

during follow-up. All BMs were diagnosed by computerized 

tomography (CT) or magnetic resonance imaging (MRI). 

The medical records of 14 patients with BM were retro-

spectively reviewed, focusing on the following: patient 

characteristics, synchronous or previous distant metastasis, 

treatments including WBRT, SRS and surgery, and charac-

teristics on radiologic findings, time interval between first 

diagnosis of primary thyroid cancer and BM and survival 

after BM. The performance status of each patient was rated 

according to the Eastern Cooperative Oncology Group 

(ECOG) score classification. Statistical Packages for Social 

Sciences (SPSS) version 20.0 (IBM SPSS, Armonk, NY, 

USA) was used for statistical analysis. Survival after intra-

cranial metastasis was calculated using the Kaplan-Meier 

method, and survival time was measured from the date of 

initial diagnosis of BM to death or the last follow-up. The 

Institutional Review Board approved this study. Owing to 

the nature of the study, neither patient approval nor in-

formed consent was required.

Results

Demographic characteristics of the 14 patients with BM 

of PTC were studied (Table 1). The mean duration between 

ID and BM was 124.7 ± 95.5 months. Thirteen patients 

presented other previous and/or synchronous DM. Ten pa-

tients presented with only headaches or nauseas as their 

initial symptom, one had right side weakness and the other 
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Fig. 1. Overall survival rate. The continuous line represents da-
ta for patients who underwent whole brain radiotherapy 
(WBRT) with or without surgery, stereotactic radiosurgery (n 
= 10), while the dotted line represents data for the patient 
without treatment. The median survival time with or without 
treatment was 16.5 and 3.5 months, respectively (p = 0.005)

Patient Sex
Age at 

BM

Duration between 

TC and BM 

diagnosis (months)

Combined 

DM
ECOG

Number 

of BM

Maximal 

BM size 

(mm)

Treatement 

modalities

Overall 

survival 

(months)

Death 

because 

of BM

1 Male 79 72 None 1 3 47 Surgery + WBRT 18 Yes

2 Female 60 351 Lung 0 4 25 Surgery + WBRT 8 No

3 Female 48 256 Lung, Bone 0 3 22 WBRT 17 Yes

4 Female 77 118 Lung 1 1 18 Surgery + WBRT 18 No

5 Male 49 180 Lung, Bone 1 2 21 WBRT 19 Yes

6 Male 58 89 Lung 1 1 55 Surgery + WBRT 18 Alive

7 Male 54 116 Lung, Bone 1 7 18 WBRT 16 Alive

8 Female 85 114 Lung, Bone 0 1 57 None 10 No

9 Female 71 5 Lung 3 6 20 None 1 Yes

10 Female 51 122 Lung, Bone 1 1 22 Surgery + WBRT 6 Yes

11 Female 55 12 Lung, Bone 1 4 25 None 3 Yes

12 Male 69 229 Lung, Bone 1 3 27 Surgery + WBRT 7 Yes

13 Male 63 28 Lung, Bone 1 4 18 SRS + WBRT 10 Yes

14 Female 40 55 Lung, Bone 1 4 10 None 4 Yes

TC: Thyroid cancer  BM: Brain metastasis  DM: diabete mellitus

Table 2. Individual clinical findings of patients with brain metastases of papillary thyroid carcinoma 

three patients were incidentally found to have brain meta-

stasis during systemic evaluation. The mean number of BM 

was 3.1 ± 1.8 with a mean maximal size of 28 ± 14 mm 

(range 10 – 57 mm). Patients were treated with varied com-

binations of surgery, SRS and WBRT except 4 patients who 

had refused treatment. In total, 3 patients (21.4%) received 

WBRT, 6 patients (42.9%) underwent resection of tumor 

and WBRT and only one patient underwent SRS and 

WBRT. The median overall survival (OS) time after BM 

diagnosis was 10.0 months. (Table 1)

At the time of the last follow-up, two patients were still 

alive, with follow-up ranging from 16 to 18 months. (Fig. 

1) Among the 12 patients who died, death was due to pro-

gression of the brain lesions in 9 patients and to progression 

of lung metastases in three (all patients with a pulmonary 

evolution). Survival comparisons were performed between 

subgroups of patients according to treatment received. OS 

is not statistically different according to the presence or ab-

sence of neurologic symptoms at the moment of BM diag-

nosis, the number of BM lesions, the maximal size of BM 

and kind of treatment modalities. Patients receiving treatment 

(WBRT and/or surgery, SRS) had a significant longer median 

OS of 16.5 months in comparison to 3.5 months for those 

received only supportive care. (p = 0.005) (Fig. 1)

Discussion

Brain metastasis from PTC is very rare, with the frequency 

in the largest reported case series of around 1.2 % and is 

associated with high mortality rate.
4,6)

 In our study, the prev-

alence of PTC with BM was 0.06%, which is not consistent 

with previous reports. The reason is that among the 22,758 

PTC patients, 12,269 PTC patients underwent operation 

within recent 5 years. Another reason is that among 22,758 

PTC patients, only 2,803 patients who was diagnosed ten 

ago. In previously published cases of PTC brain metastasis, 

the male to female ratio was 1.2:1, and the mean age at 

the time of diagnosis was 58.5 years.
9)

 In these series, the 
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ratio and mean age is consistent with other studies.

Although patients with papillary thyroid cancer can ex-

pect 10-year survival rate of more than 90%, the rate drops 

to 30% to 50% in patients with lung metastasis. For those 

with brain metastasis, median survival is reported to be only 

12.4 months.
10,11)

 In our series, with a median OS after BM 

of 10.0 months, outcomes of BM patients from DTC appear 

poor. However, outcomes of patients treated with WBRT 

or surgery or SRS were better with a median OS of 16.5 

months. In comparison, OS was only 3.5 months without 

WBRT or surgery or SRS. Few data are available in the 

literature and most of the publications are case reports.
9,12-14)

 

Since brain metastasis of PTC is a very rare event, specific 

risk factors for brain metastasis have not been reported. 

Controversy also exists regarding the best therapeutic ap-

proach in these patients. Due to its rare incidence and the 

lack of data from prospective studies, the standard treatment 

for intracranial metastasis from thyroid cancer has not been 

established, and the selection of a treatment relies largely 

on data reported by retrospective studies and case reports. 

A universal standard treatment protocol for these patients 

has not been developed, and gross total resection followed 

by radiation iodine is the treatment of choice.
4)

The question of how to select patients for aggressive 

treatments is essential. In our series, all patients except one 

had other distant metastases. In addition, other distant meta-

stasis was not an argument against invasive management. 

The most discriminating prognostic factor seems simple to 

be the presence of brain-directed treatment for the lesions 

of BM at diagnosis. In our series, OS is not statistically 

different according to the presence or absence of neurologic 

symptoms at the moment of BM diagnosis, the number of 

BM lesions, the maximal size of BM and kind of treatment 

modalities. Even though one patient had seven lesions of 

BM, he was alive after WBRT of 16 months. Common neu-

rological symptom for BM with PTC is non-localizing head-

ache or consciousness disturbance caused by increased in-

tracranial pressure. Probably reflecting the notorious ten-

dency of thyroid cancer for bleeding, intratumoral hemor-

rhage can be the onset of the symptoms. In this study, an 

ECOG performance status of 0 was observed in 3 patients. 

Their BM lesions were incidentally found through PET-CT 

of routine follow-up. Among them, there was a patient who 

had a 5.7cm sized mass. The reason of that is the character-

istic of PTC which is slow growing carcinoma. For above 

mentioned reason, the mean duration between initial diag-

nosis and BM was 124 months. Furthermore the longest 

duration among them was 351 months. To our knowledge, 

it was the longest duration which has ever reported. 

Recent advances with targeted agents such as tyrosine 

kinase inhibitor (TKI) offer hope for the management of 

metastatic refractory thyroid cancer.
15)

 TKI has been suc-

cessfully used in the treatment of advanced or metastatic 

refractory PTC.
16)

 However, these novel drugs are asso-

ciated with an increased risk of hemorrhage and their use 

for BM is not recommended, and the role of chemotherapy 

remains very limited and no recommendation for its use 

can be made at this time.
4)

 TKI was not approved for these 

patients by national health insurance yet.

Our results must be interpreted with caution because this 

was a retrospective study evaluating only a small number 

of patients with intracranial metastasis. However, our study 

is of interest because improved long-term survival was ach-

ieved among the treated patients by various treatment 

modalities. In conclusion, patients who received aggressive 

treatment had a longer OS than those with only supportive 

care. Brain-directed treatment such as surgery, SRS and 

WBRT should be considered in patients with BM.
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