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Background: Differentiated thyroid carcinoma (DTC) shows a very good prognosis, but older patients have a higher recurrence rate
and those show poor prognosis than younger patients. The aim of this study was to determine the clinical outcomes of thyroid cancer
patients who experienced recurrence in old age according to the treatment strategy used.

Methods: This retrospective observational cohort study was conducted at Asan Medical Center, Seoul, Korea. Among DTC patients
with no evidence of disease after initial treatment, we enrolled 86 patients who experienced recurrence at an age >65 years from
1994 to 2012. Sixty-nine patients had local recurrence and 17 patients showed distant metastasis.

Results: The mean age of patients at recurrence was 72 years. Patients were followed up for a median of 4.1 years after recurrence.
Sixty-three of the 69 patients with local recurrence received additional treatment, while the other six received conservative care. The
cancer-specific mortality rate was 15.5% in the local recurrence group. Airway problems were the main cause of death in patients
who did not receive further treatment for local recurrence. Among the 17 patients with distant metastasis, 10 underwent specific
treatment for metastasis and seven received only supportive management. Seven of those 17 patients died, and the cancer-specific
mortality rate was 35% in the distant metastasis group.

Conclusion: The overall cancer-specific mortality rate was 20% in DTC patients in whom recurrence was first detected at an age
>65 years. Mortality due to uncontrolled local disease occurred frequently in patients who did not receive definitive management for
recurrence.
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INTRODUCTION

Differentiated thyroid carcinoma (DTC) has a very good prog-
nosis, and the overall long-term survival rate is from 80% to

95% [1,2]. Even patients with distant metastasis show a 10-year
disease-specific survival rate of 45% [3]. Despite the excellent
prognosis, up to 35% of DTC patients experience recurrence of
the disease over the course of 40 years of follow-up [4]. Mazza-
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ferri and Kloos [4] suggested that the recurrence rate increases
with age and that older patients with recurrence have a poorer
prognosis than young patients. Cases of distant recurrence in-
crease in the eighth decade of life, and all types of recurrence,
including neck lesions, become more common in the seventh
decade of life. The cancer-related mortality rate is approximate-
ly 25% in patients in their 60s, and reaches 30% in patients over
70 [4].

Treatment options for recurrent DTC include surgical exci-
sion or experimental therapy (such as ethanol or radiofrequency
ablation [RFA]) for local recurrence, radioactive iodine (RAI)
adjuvant therapy for RAl-avid lesions, external beam radiation
therapy (EBRTX), and systemic chemotherapy for distant me-
tastasis [5]. The relative safety and efficacy of these approaches
are unclear. It can be difficult to determine the proper treatment
for recurrence in older patients, because elderly patients are at a
high risk for medical comorbidities and hazards from additional
treatment. Therefore, the treatment for recurrent thyroid cancer
could be more conservative in elderly patients.

The incidence of thyroid cancer in elderly patients has signifi-
cantly increased in recent decades [6]. However, few studies
have evaluated the clinical outcomes and treatment plans for el-
derly patients with recurrent or persistent disease. The aim of
this study was to determine the clinical outcomes and treatment
strategies of thyroid cancer patients who first experienced recur-
rence in old age.

METHODS

Study population

This retrospective observational cohort study was conducted
from 1994 to 2012 at Asan Medical Center (Seoul, Korea).
Among DTC patients with no clinical evidence of disease after
initial treatment, we enrolled patients who experienced recur-
rence at an age of over 65 years regardless of initial cancer sta-
tus and age at initial diagnosis. Patients who experienced recur-
rence within 1 year after initial treatment were excluded due to
the possibility of persistent disease. Eighty-six patients were ul-
timately enrolled. Of the 86 patients, 75 had received initial
treatment at Asan Medical Center, and 11 were referred from
other hospitals after initial treatment. Sixty-nine patients (80%)
had local recurrence and 17 patients (20%) showed distant me-
tastasis. Patients with both local recurrence and distant metasta-
sis were included in the group with distant metastasis. This
study was approved by the Institutional Review Board of Asan
Medical Center (2013-0473). It is not necessary to have in-
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formed consent due to retrospective design.

Definition of local recurrence and distant metastasis

No clinical evidence of disease was defined as: (1) no evidence
of disease based on a physical examination and neck ultraso-
nography (US) and (2) no evidence of distant metastasis on a
whole body scan (WBS) at the time of ablation or from other
imaging studies (neck/chest computed tomography [CT], F-
18-fluorodeoxyglucose positron emission tomography [FDG-
PET], or brain magnetic resonance imaging). Local recurrence
was defined as the detection of cytologically or pathologically
proven malignant thyroid tissue in the cervical lymph nodes or
thyroid bed. Distant metastasis was defined as the detection of
malignant tissue in metastatic lesions (lung, bone, and/or brain)
and/or distant metastatic lesions on images obtained using any
imaging modality.

Follow-up strategy

A history was taken and a physical examination, including neck
palpation, was performed for all patients at each visit. For pa-
tients who underwent total thyroidectomy and RAI ablation
therapy, a diagnostic WBS, neck US, serum stimulated thyro-
globulin (Tg) level, and anti-thyroglobulin antibody (TgAb)
level were usually obtained at 6 to 12 months after RAI therapy.
Subsequently, neck US was performed and unstimulated Tg
measurements were made at follow-up visits every | to 2 years.
In patients who did not undergo RAI therapy, serum unstimulat-
ed Tg and TgAb levels were usually checked every 6 to 12
months, and neck US was performed annually or biannually. If
there was clinical suspicion of recurrence in a patient, neck/
chest CT and/or FDG-PET was performed. In patients with a
neck US abnormality, we performed fine needle aspiration cy-
tology.

Statistical analysis

Categorical variables are presented as numbers and percentages,
and continuous variables are expressed as mean =+ standard devi-
ation or median (minimum to maximum). The Kaplan-Meier
method with the log-rank test was used to compare cancer-spe-
cific survival between groups. R version 2.13 (R Foundation for
Statistical Computing, Vienna, Austria; http://www.R-project.
org) was used for all statistical analyses. All P values were
2-sided, with P<0.05 considered to indicate statistical signifi-
cance.
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RESULTS

Baseline clinicopathological characteristics

The mean age of patients when recurrence was first detected
was 72 years, and 65 patients (76%) were female. Almost all
had papillary thyroid cancer (PTC), except one patient. Eighty-
three patients had undergone total thyroidectomy and 78 pa-
tients had undergone RAI remnant ablation. The frequencies of
a tumour size larger than 4 cm, central neck lymph node metas-
tasis (N1a), and lateral neck lymph node metastasis (N1b) at the
time of initial treatment were 22.0%, 28%, and 38%, respec-
tively (Table 1).

Clinical outcomes and treatment of study population

The median duration from initial treatment to the detection of
recurrence was 2.95 years (range, 1.0 to 19.8). Patients were
followed up for a median of 4.1 years (range, 0.3 to 13.3) after
the detection of recurrence, and 25 patients died during the fol-
low-up period. Among them, 16 patients died of thyroid cancer.
The all-cause mortality rate was 29.07%, and the cancer-specif-
ic mortality rate was 18.6%. Cancer-specific survival graphs of
study subjects are shown in Fig. 1. The overall cancer-specific
survival rate of all patients was about 80%. Patients with local
recurrence showed better outcomes than those with distant me-
tastasis, although this tendency did not reach statistical signifi-
cance (P=0.066).

Among the enrolled patients, 69 (80%) had local recurrence
and 17 (20%) had distant metastasis. Of the 69 patients with lo-
cal recurrence group, 10 (14.5%) had newly developed distant
metastasis during the follow-up period after the initial detection
of local recurrence. Four patients had only lung metastasis, two
had both lung and bone metastasis, two had bone metastasis,
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and two had brain metastasis.

We evaluated clinical outcomes according to the treatment for
recurrence in each group (Fig. 2). Forty-one of the patients with
local recurrence underwent re-operation with or without RAI

Table 1. Baseline Characteristics of Patients
Baseline characteristic No. of patients (%)
Age at the time of recurrence, yr, mean+SD 72.1£5.1
Sex
Male 21(24.4)
Female 65 (75.6)
Pathology
Papillary thyroid cancer 85(98.8)
Follicular thyroid cancer 1(1.2)
Operation
Lobectomy 3(3.5)
Total thyroidectomy 83 (96.5)
Radioactive iodine remnant ablation
Yes 78 (90.7)
No 7(8.1)
Unknown 1(1.2)
Tumour size, cm
<4 61 (70.9)
=4 19 (22.1)
Unknown 6(7.0)
Lymph node metastasis
pNO/Nx 23(26.7)
pNla 24(27.9)
pN1b 33(38.4)
Unknown 6(7.0)
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Fig. 1. Cancer-specific survival of patients after recurrence. (A) Survival of all enrolled patients. (B) Survival according to the type of recur-

rence.
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Re-optRAI RAITx RFA EBRTx No Tx
(n=41) (n=3) (n=14) (n=5) (n=6)
10 Death 1 Death 1 Death 3 Death 3 Death
2 Airway problem 1 Airway problem 1 Unknown 1 Airway problem 2 Airway problem
2 Brain metastasis 1 Lung metastasis 1 NSCLC
1 Lung metastasis 1 Heart failure
1 Pneumonia
4 Unknown
Re-optRAI RAITx CTx No Tx
(n=2) n=17) (n=1) n=17)
0 Death 1 Death 1 Death 5 Death
1 Brain metastasis 1 Lung metastasis 4 Lung metastasis
1 Myocardial infarction e

Fig. 2. Clinical outcomes of patients according to treatment strategy. (A) Patients with isolated local recurrence (2=69). (B) Patients with
distant metastasis (n=17). Re-op, re-operation; RAI, radioactive iodine; Tx, treatment; RFA, radiofrequency ablation; EBRTX, external
beam radiation therapy; NSCLC, non-small cell lung cancer; CTx, chemotherapy.

adjuvant therapy, and three patients received RAI therapy only.
Fourteen patients underwent RFA and five received EBRTx. Six
patients only received thyroid-stimulating hormone suppression
therapy. Of the 69 patients with local recurrence, 18 died during
follow-up: six from airway problems due to uncontrolled local
recurrence, four from uncontrolled distant metastasis, and eight
from unknown causes or other comorbidities. Among the 18 pa-
tients who died, 10 died due to thyroid cancer, and the cancer-
specific mortality rate was 15.5% in this group. It is noteworthy
that the death rate from airway problems was much higher in
patients who did not receive treatment for local disease (two of
three, 67%) than in patients who received additional treatment
(four of 15, 27%). One of the three patients who died without
treatment had anaplastic transformation of the neck lesion.

Among the 17 patients with distant metastasis, 10 underwent
specific treatment for metastasis and seven received only sup-
portive management. Seven of the 17 patients died: six from ag-
gravation of distant metastasis and one from a myocardial in-
farction. The cancer-specific mortality rate was 35%.

DISCUSSION

As the incidence of thyroid cancer has increased in recent de-
cades [6,7], the prevalence of geriatric patients with thyroid
cancer has risen gradually. In this study, we characterized the
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clinical outcomes and treatment of DTC patients who experi-
enced recurrence in old age. We found that approximately 20%
of patients with recurrence or metastasis died of thyroid cancer
during a median of 4 years of follow-up. Although it is widely
known that local recurrence has a generally good prognosis, the
mortality rate, especially for airway-related death, was marked-
ly higher in patients who did not receive further treatment than
in patients who did receive treatment.

When geriatric patients with newly detected local recurrence
or distant metastasis visit the clinic, clinicians must consider
how to evaluate their disease status, how to conduct follow-up,
and whether to treat their disease. Special considerations, such
as comorbidities, the will to live, or economic support, play a
larger role in decisions about treatment in elderly patients than
in young patients. Age is a significant poor prognostic factor
and is associated with a higher recurrence rate of DTC [8-10]. A
study conducted in Taiwan reported the results of multivariate
analyses for overall survival and disease-specific survival in
PTC patients. Older age predicted worse overall survival (haz-
ard ratio [HR] for patients 40 to 60 years vs. <40 years: 5.44;
and HR for patients >60 years vs. <40 years: 24.52) and dis-
ease-specific survival (HR for patients 40 to 60 years vs. <40
years: 9.11; and HR for patients >60 years vs. <40 years:
46.12) [11].

Approximately 10% to 30% of DTC patients who are in a

Copyright © 2018 Korean Endocrine Society
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disease-free state after initial treatment will experience local re-
currence and/or distant metastasis during the follow-up period.
Of these patients, about 80% present with neck recurrence alone
[8]. DTC patients over 45 years of age with neck recurrence are
more likely to die of thyroid cancer than those under 45 years of
age [12]. The 5-year survival rate after neck recurrence was
100% in patients under 45 years of age and 61% in patients over
45 years of age. In our study, the most common cause of death
in patients with local recurrence was airway problems due to
uncontrolled local disease (six of 18 deaths). Airway-related
mortality was more common in patients who did not receive ad-
ditional treatment than in those who did receive additional treat-
ment (67% vs. 27%). One of the three patients who died without
treatment died due to anaplastic transformation. Although the
pathogenesis of anaplastic thyroid cancer is still unclear, ana-
plastic transformation arising from DTC has become a well-
known phenomenon. Because most cases of anaplastic cancer
occur in the thyroid gland and neck lymph nodes [13], active
management is needed for patients with local recurrent disease,
even in older patients. Surgery with or without RAI therapy is
useful in the management of cases of local recurrence [14]. Ap-
proximately 50% of patients who undergo a second operation
for recurrent DTC can be rendered free of disease [15]. Further-
more, roughly 15% of patients with local recurrence showed
newly developed distant metastasis after the initial detection of
recurrence in our study. This finding means that a systemic
evaluation and close follow-up are required for those patients.
The prevalence of distant metastasis also increased from 2%
in patients under 60 years of age to more than 5% in those over
60 years of age [16]. The extent of disease beyond the thyroid is
a crucial factor contributing to a poor prognosis in older pa-
tients, whereas it did not affect the good prognosis of younger
patients [9,17]. Distant metastasis is more threatening in elderly
patients with DTC. The 5-year disease-specific survival rate of
DTC patients with distant metastasis has been reported to range
from 35% to 85%, depending on the clinical characteristics of
the study subjects [18-20]. In our study, the cancer-specific
mortality rate was roughly 35%, and the main cause of death
was aggravation of distant metastasis. Patients with distant me-
tastasis showed poor outcomes compared with patients with lo-
cal recurrence, but the difference was not statistically significant
(Fig. 1B). The relatively small number of enrolled patients
could explain the absence of a significant difference between
the two groups. The other possible explanation for this finding
is related to the study population. Follicular thyroid cancer with
distant metastasis was found to have a 2.6-fold risk of disease
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specific survival compared to PTC [18]. Ninety-nine percent of
our study patients had PTC, which could explain the relatively
favourable outcomes among patients with distant metastasis.

The present study had several limitations. First, the number of
enrolled patients was not sufficiently high to show a statistically
significant difference in outcomes according to treatment mo-
dality. We simply enumerated the results of treatment, the num-
ber of deaths, and the causes of death. Our findings cannot be
interpreted as suggesting which therapy is superior for patients
who experience recurrence, and the evidence likewise does not
support decisions about treatment strategies. Second, the char-
acteristics of the enrolled patients were heterogeneous. Al-
though all patients had no clinical evidence of disease after ini-
tial treatment, clinical characteristics, such as initial tumor,
node, metastasis (TNM) staging, type of surgery, and whether
RAI treatment was performed, varied among patients. There-
fore, the median time from initial treatment to recurrence was
only 2.95 years and the periods ranged widely. Each patient had
an individually unique risk of recurrence and mortality. Third,
serum Tg and TgAb levels are important markers of disease sta-
tus in DTC patients. We did not have information on serum Tg
and TgAD levels at the time of initial treatment in patients who
were referred from other hospitals. For that reason, we could
not consider the influence of serum Tg and TgAb levels in our
assessment of remission and recurrence. To exclude patients
with persistent disease after initial treatment, we enrolled only
patients who experienced recurrence more than 1 year after ini-
tial treatment. Fourth, selection bias may have occurred in this
retrospective setting. In our study, patients with aggressive dis-
ease, such as anaplastic transformation, were more likely not to
have received additional treatment for recurrent disease.

Nevertheless, this study suggested specific considerations rel-
evant for the treatment of elderly patients with recurrence. Most
previous studies on elderly patients included patients who were
initially diagnosed with DTC in old age. In contrast, our study
was conducted among a special subgroup in whom recurrent or
metastatic DTC was detected in old age, regardless of age at ini-
tial diagnosis.

In conclusion, the overall cancer-specific mortality rate was
20% in DTC patients with recurrence first detected at an age of
>65 years. Mortality due to uncontrolled local disease occurred
frequently in patients who did not receive definitive manage-
ment for recurrence around the airway. Systematic evaluation
and careful follow-up of such patients are needed, and adminis-
tering proper treatment for local recurrence might be helpful to
improve disease-related mortality in elderly patients.
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