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Objective: The aim of this study was to evaluate outcomes of the recurrent and non-
recurrent groups including disease-specific mortality of patients with well-differentiated
thyroid carcinoma after multimodality treatment. In addition, prognostic factors for
disease-specific mortality were analyzed.

Summary of Background Data: Among 2,844, there were 166 patients with recurrent
disease. Recurrent disease was defined as the presence of papillary or follicular thyroid
cancer 6 months after the initial thyroidectomy, including locoregional or distant metastasis,
diagnosed using diagnostic or therapeutic **'I scans or other imaging techniques.

Methods: The study was a retrospective analysis of prospectively collected data for a long-
term follow-up result of well-differentiated thyroid carcinoma patients.

Results: The mean age of 166 patients was 45.8 = 1.2 years, 116 (69.9%) were women, 111
(66.9%) had locoregional neck recurrence, and 55 (33.1%) had metastatic recurrence in
distant organs. We found that when recurrences were observed, more than half were
detected within the first 5 years following the initial therapy. The longest period of time
before relapse was 29.8 years. After a mean follow-up period of 12.7 + 0.5 years, 37 (22.3%)
patients experienced disease-specific mortality. Multivariable analysis revealed that older
age, male sex, and development of a second primary malignancy were associated with
disease-specific mortality. Higher post-operative levels of thyroglobulin predicted a shorter
time to relapse.
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Conclusions: These data indicate that among the recurrent cases over 50% of recurrent
well-differentiated thyroid carcinomas were diagnosed within 5 years after initial
thyroidectomy. Additionally, more than 20% of the patients died of thyroid cancer.
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mortality

he incidence of well-differentiated thyroid car-

cinoma has increased in developed and devel-
oping countries over the past two decades.'™ Most
patients with well-differentiated thyroid cancer who
are treated with thyroidectomy and postoperative
radioactive iodine ('*'I) remnant ablation therapy
have a good prognosis.* However, previous studies
have indicated that 10%-20% of patients are diag-
nosed with recurrent thyroid cancer after initial
thyroidectomy.”® After the initial thyroidectomy,
patients with well-differentiated thyroid carcinoma
may undergo '*'T remnant ablation, serum thyro-
globulin (Tg) analysis, neck ultrasonography, or
other imaging such as computed tomography (CT)
scanning or 18F-2-fluoro-2-deoxy-D-glucose posi-
tron emission tomography (FDG-PET) depending
on risk stratification.”® Some of these patients may
be diagnosed with recurrent papillary or follicular
thyroid carcinoma after the initial postoperative
treatment and evaluation. However, there is a lack
of information regarding long-term follow-up and
therapeutic outcomes in patients with recurrent
well-differentiated thyroid carcinoma. Delayed
stratification of well-differentiated thyroid cancer
has been suggested to identify a better correlation
with recurrence. Due to the indolent clinical course
of well-differentiated thyroid cancer, long-term
follow-up over at least 10 years is necessary for
identification of recurrences.”' Management is
challenging for patients with recurrent well-differ-
entiated thyroid carcinoma. A few studies have
suggested male sex, advanced stage, and the pres-
ence of initial extrathyroidal spread are predictors of
recurrences.'"'* Advances in diagnostic tools and
therapeutic modalities for recurrent thyroid cancer
may improve the survival rates of these patients.">'*
However, long-term follow-up is still indicated. The
purpose of this study was to identify clinical
features predicting recurrence of papillary and
follicular thyroid cancer after multimodality treat-
ment. In addition, therapeutic outcomes and prog-
nostic factors of recurrent with nonrecurrent
patients were analyzed.

Int Surg 2019;104

Patients and methods

A total of 3,656 patients with papillary or follicular
thyroid carcinoma underwent thyroidectomy and
received regular follow-up care at the Chang Gung
Medical Center in Linkou, Taiwan, between 1977
and 2013 (Fig. 1). Among 3,656 patients, 2,844 cases
were enrolled in the study. Cases of lost follow-up
and initial operation in other hospitals were
excluded. Tumors were staged following the initial
thyroidectomy based on the Union for International
Cancer Control tumor-node-metastasis (TNM) cri-
teria (6™ edition).'® In this study, patients between
2010 and 2013, the 6™ edition of TNM stage were
used too. The pathologic classification of all thyroid
carcinoma tissues was performed according to the
World Health Organization criteria.'®

We recommended that thyroid cancer patients
with an intermediate or high risk of recurrence
undergo thyroid "' remnant ablation 4-6 weeks
after the initial thyroidectomy.” The dose of '*'I
ablation for most patients was 1.1-3.7 GBq (30-100
mCi). One week after '*'I administration, a whole-
body scan (WBS) was performed using a dual-head
gamma camera (Siemens Medical Solutions USA,
Inc., Malvern, PA, USA). Whole-body images were
acquired using continuous mode scanning at a
speed of 5 cm/min. In addition, thyroid scintigra-
phy was performed using a pinhole collimator with
a 4-mm aperture placed 7 cm above the neck for
50,000 counts for 30 minutes. Levothyroxine treat-
ment was initiated to decrease thyroid-stimulating
hormone levels without inducing clinical thyrotox-
icosis. Cases where '*'I uptake extended beyond
the thyroid bed were classified as residual disease
or metastasis unless the results were proven to be
false positives. Higher therapeutic doses of 3.7-7.4
GBq (100-200 mCi) were administered to patients
with persistent disease. Patients who received
doses exceeding 1.1 GBq were isolated upon
hospital admission. A WBS was performed 2 weeks
after the administration of higher therapeutic doses
of "' In cases of distant metastasis detected by *'I
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Total thyroid cancer patients
n = 4,062 (1977-2013)

\_l

Papillary and Follicular thyroid cancer
n = 3,656 (90.0%)

| Excluded:
— . % - Lost to follow-up n = 537
| ¥ -1% operation outside hospital n = 362

n=2,844
Female n = 2,233
Male n=611
l
! ! 1
Persistence Recurrence Other
n =305 (10.7%) n =166 (5.8%) n =2,373 (83.4%)

: S S

mortality n=129 mortality n=37 mortality n=3
42.3% 22.3% 0.13%

Fig. 1 Flow chart showing the classification of thyroid cancer
patients. The numbers of patients with recurrent papillary or
follicular thyroid carcinoma who were treated between 1977 and
2013 are shown.

or nonremission, a repeat high therapeutic dose of
1311 was recommended every 6-12 months.

Neck ultrasonography was performed 6-12
months after the initial thyroidectomy to exclude
the possibility of local recurrence. We defined
recurrent disease as the presence of papillary or
follicular thyroid cancer 6 months or longer after the
initial thyroidectomy. All of the patients with
recurrent disease were without evidence of well-
differentiated thyroid cancer in the locoregional
neck or distant metastasis on the first postoperative
31T ablation scan and other noninvasive imaging
studies.

Recurrent disease included locoregional or dis-
tant metastasis and was diagnosed using diagnostic
or therapeutic '*'I scans or other imaging techniques
(they may or may not have been cytologically
proven). Recurrent tumors were not included if
they were diagnosed post-operatively on diagnostic
or therapeutic "'l scans, or if they were non-
resectable. In contrast, persistent disease was diag-
nosed postoperatively on diagnostic or therapeutic
31T scans or other imaging studies, including cases
that were nonresectable. For analysis of the thera-
peutic outcomes, all data on therapeutic outcomes
was closed at the end of 2014. Patients were
classified into disease-specific mortality (DSM),
nonremission, and remission groups. DSM was the
patients died of thyroid cancer. The remission group
consisted of patients with negative ' WBS results
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and no evidence of local or distant metastasis upon
noninvasive examination.

Serum thyroglobulin (Tg) levels were measured
using an immunoradiometric assay (CIS Bio Inter-
national, Gif-sur-Yvette, France). The detection limit
of the Tg kit was 0.5 ng/mL. The functional
sensitivity of this assay was assessed in our
laboratory and was found to be 1.2 ng/mL. Tg
antibody levels were measured using a competitive
radioimmunoassay (Biocode, Liege, Belgium). The
analytical sensitivity of this assay was 6 IU/mL.

Unpaired t tests were used to compare continu-
ous data between groups. Categoric data were
compared using chi-square or Fisher’s exact tests
for small data sets. We calculated the DSM rate for
patients that died of thyroid cancer. The follow-up
period was defined as the time from the date
following surgery and the first '*'I ablation to the
date of DSM. Survival rates were calculated using
the Kaplan-Meier method and compared using log-
rank tests.'” A multivariable Cox proportional
hazard regression model was used to estimate the
mortality risk. All statistical analyses were per-
formed using SPSS version 17.0 statistical software
(SPSS Inc., Chicago, IL, USA). A P value < 0.05 was
defined as statistically significant in all tests. The
Chang Gung Medical Foundation Institutional
Review Board (104-3901B) approved this study.
The requirement for informed consent was waived
because of the retrospective nature of the study.

Results

Of the 2,844 patients with papillary or follicular
thyroid carcinoma, 305 (10.7%) had persistent cancer
after initial thyroidectomy and '*'I remnant ablation
therapy, which included local residual disease and
distant metastasis (Fig. 1). Six months after the
initial thyroidectomy, 166 patients presented with
recurrent disease. These 166 patients included 146
patients with papillary thyroid carcinoma and 20
with follicular thyroid carcinoma. The mean age of
these patients was 45.8 = 1.2 years and 116 of the
patients were women (69.9%). There was no
evidence of local recurrence or distant metastasis
in these patients upon imaging within 6 months of
the initial thyroidectomy. Among the patients with
recurrence, 95 (57.2%) underwent a second locore-
gional resection, which included 28 patients who
underwent locoregional resection two or more
times. Of the 95 cases that underwent a second
locoregional resection, lymph node dissection was
performed in 65 cases (68.4%) only; and, soft tissue
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Table 1  Clinical features of papillary or follicular thyroid cancer in recurrence or non-recurrence groups
Clinical characteristics Recurrence number (%) Nonrecurrence number (%) P value
Patient number 166 (5.8) 2,373 (83.4)
Gender, female 116 (69.9) 1,920 (80.9) 0.001
Age at diagnosis (y)* 458 £ 1.2 429 0.3 0.007
Mean tumor size (cm)? 32 +0.1 22 +00 < 0.001°
Postoperative serum Tg level after 1 month (ng/mL)? 180.9 = 56.0 216 £ 19 < 0.001°
Multifocality 50 (30.1) 519 (21.9) 0.014
Operative method
Total thyroidectomy 154 (92.8) 2,007 (84.6) 0.004
Less than total thyroidectomy 12 (7.2) 366 (15.4)
Histology
Papillary 146 (88.0) 2,189 (92.2) 0.049
Follicular 20 (12.0) 184 (7.8)
TNM stage
Stage 1 78 (47.0) 1,780 (75.0) < 0.001
Stage II 16 (9.6) 221 (9.3) 0.889
Stage 111 22 (13.3) 181 (7.6) 0.010
Stage IV 50 (30.1) 191 (8.0) < 0.001
Follow-up period (y)* 127 = 0.5 9.8 £ 0.1 < 0.001
Postoperative *'T cumulative dose (mCi)® 403.1 = 24.0 103.8 + 2.3 < 0.001
External beam radiation therapy 33 (19.9)° 21 (0.9) < 0.001
Remission 29 (17.5) 1,049 (44.3) < 0.001
2" primary cancer 10 (6.0) 83 (3.5) 0.144
Overall mortality 41 (24.7) 117 (4.9) < 0.001
Disease specific mortality 37 (22.3) 3(0.1) < 0.001

Mean * standard error (SE).

PTwenty-one cases underwent external beam radiation therapy after recurrence.

and thyroid bed was involved in other cases. Seven
patients underwent resection for distant metastases,
which included metastasis to the lungs, bones, and
brain. There were 164 patients who underwent ">'I
remnant ablation and received additional therapy.

A comparison of the clinical features of the
patients in the recurrent and nonrecurrent groups
(2,373 patients) revealed that patients in the recur-
rent group were more likely to be male, be older,
and have high postoperative serum Tg levels,
multifocal tumors, follicular thyroid cancer, and
advanced TNM stage. There was a lower percentage
of patients in remission in this group, which had
higher DSM compared to patients in the nonrecur-
rent group (Table 1). Multiple regression analysis
indicated that only tumor size and postoperative
serum Tg level significantly differed between the
groups (P < 0.05).

The clinical features of the 166 patients with well-
differentiated thyroid carcinoma are shown in Table
2. The patients with follicular thyroid carcinoma
were generally older, had larger tumors, had higher
mean postoperative serum Tg levels, and a more
advanced TNM stage compared to patients with
papillary thyroid carcinoma. Of the 166 patients
with recurrence, 111 (66.9%) had locoregional tumor

Int Surg 2019;104

growth and 55 (33.1%) had distant metastasis.
However, 32 of 111 patients (28.8%) with locore-
gional tumors developed distant metastasis during
the follow-up period. After the mean follow-up
period of 12.7 = 0.5 years, 37 (22.3%) patients died
of thyroid cancer. The mean survival time was 12.3
years. Patients with follicular thyroid carcinoma had
a higher rate of cancer mortality compared to
patients with papillary thyroid carcinoma. However,
the difference was not statistically significant (35.0%
versus 20.5%; P = 0.145).

Recurrence could be diagnosed at any time
during the follow-up period (from 6 months to
29.8 years after the initial thyroidectomy). The mean
time to tumor recurrence was 5.6 * 0.4 years. The
patient numbers and time until relapse are shown in
Fig. 2. When recurrences were observed, more than
half (59%) were detected within the first 5 years
following the initial therapy. The longest remission
period before recurrence was 29.8 years in a 31-year-
old woman, who was diagnosed with papillary
thyroid carcinoma with a 2.5 cm tumor. This patient
did not present with grossly enlarged lymph nodes.
Therefore, she underwent a partial thyroidectomy in
1980 and was treated with thyroid hormone
replacement therapy. This patient had an unstimu-
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Table 2 Clinical features of relapsed thyroid cancer in papillary thyroid carcinoma (PTC) and follicular thyroid carcinoma (FTC)

PTC versus FTC

Clinical characteristics All patients PTC number (%) FTC number (%) P value
Patient number 166 (100.0) 146 (88.0) 20 (12.0)
Gender, female 116 (69.9) 103 (70.5) 13 (65.0) 0.612
Age at diagnosis (y)* 458 = 1.2 449 * 1.2 523 + 3.2 0.044
Mean tumor size (cm) * 32x01 3.0=x02 47 =04 <0.001
1-month postoperative serum Tg level (ng/mL) * 180.9 = 56.0 111.1 = 19.0 706.2 + 437.1 0.001
Multifocality 50 (30.1) 47 (32.2) 3 (15.0) 0.116
Operative method

Total thyroidectomy 154 (92.8) 136 (93.2) 18 (90.0) 0.610

Less than total thyroidectomy 12 (7.2) 10 (6.8) 2 (10.0)
TNM stage

Stage I 78 (47.0) 74 (50.7) 4 (20.0) 0.001

Stage 11 16 (9.6) 10 (6.8) 6 (30.0)

Stage III 22 (13.3) 17 (11.6) 5 (25.0)

Stage IV 50 (30.1) 45 (30.8) 5 (25.0)
Recurrent site

Local region 111 (66.9) 104 (71.2) 7 (35.0) 0.001

Distant metastasis 55 (33.1) 42 (28.8) 13 (65.0)
Follow-up period (year)® 127 £ 0.5 12.7 £ 0.6 124 = 14 0.828
Relapsed period (year)* 56 =04 54 04 72 +12 0.128
Post-operative 181 cumulative dose (mCi)? 403.1 = 24.0 4115 + 26.3 342.3 = 52.5 0.352
Radiation therapy 33 (19.9) 26 (17.8) 7 (35.0) 0.071
Remission 29 (17.5) 25 (17.1) 4 (20.0) 0.751
ond primary cancer 10 (6.0) 10 (6.8) 0 (0.0) 0.611
Overall mortality 41 (24.7) 33 (22.6) 8 (40.0) 0.091
Disease specific mortality 37 (22.3) 30 (20.5) 7 (35.0) 0.145

“Mean *+ SE.

lated Tg level of 7.4-10.5 ng/mL. A locoregional
neck nodule was detected in the left lower paratra-
cheal lateral neck in 2009. A histologic examination
revealed that the nodule was a papillary thyroid
carcinoma with fibroadipose tissue and skeletal
muscle infiltration. Therefore, the patient under-
went a second neck surgery. In 2011, lung metastasis
was detected in on a '*'T therapeutic scan. The
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Fig. 2 Cumulative number and percentage of patients with
recurrent papillary or thyroid carcinoma 6 months after initial
thyroidectomy.
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patient is currently undergoing regular follow-up
care.

The clinical features of patients with recurrent
well-differentiated thyroid cancer categorized into
survival and DSM groups are shown in Table 3.
Patients in the DSM group were more likely to be
male, had larger tumors and advanced TNM stage,
were older, and were more likely to have a second
primary tumor. There were no significant differenc-
es in histologic type, therapeutic strategy, surgical
method, or initial and accumulated '*'I dose
between the DSM and survival groups. Multivari-
able analysis revealed statistically significant differ-
ences in age, sex, tumor size, multifocality, and
second primary malignancy between the groups
(Table 4). A total of 10 patients (6.0%) were
diagnosed with secondary primary malignancies.
At the end of the follow-up period, 5 out of 10
patients with second primary malignancies had
died of thyroid cancer and one patient had died of
gastric cancer. The disease-specific survival rates for
patients with recurrent thyroid carcinoma were
96.9%, 87.9%, and 62.0% at 5, 10, and 20 years,
respectively. The difference in the DSM rate between
patients with papillary and follicular thyroid carci-
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Table 3 Clinical features of recurrent thyroid cancer in disease-specific mortality (DSM) or survival groups
Clinical characteristics DSM number (%) Survival® number (%) P value
Patient number 37 (22.3) 129 (77.7)
Gender, female 18 (48.6) 98 (76.0) 0.001
Age at diagnosis (y)® 552 * 19 431+ 13 <0.001
Mean tumor size (cm)® 41 + 04 29 +0.1 0.001
Post-operative serum Tg level after 1 m (ng/ mL)b [range] 367.8 = 244.2 [0.0-8470.0] 129.4 + 21.8 [0.0-1657.0] 0.0807
Multifocality 5 (13.5) 45 (34.4) 0.012
Operative method
Total thyroidectomy 34 (91.9) 120 (93.0) 0.815
Less than total thyroidectomy 3 (8.1) 9 (7.0)
Histology
Papillary 30 (81.1) 116 (89.9) 0.145
Follicular 7 (18.9) 13 (10.1)
TNM stage
Stage 1 8 (21.6) 70 (54.3) 0.004
Stage II 5 (13.5) 11 (8.5)
Stage 111 9 (24.3) 13 (10.1)
Stage IV 15 (40.5) 35 (27.1)
Recurrent site
Local region 25 (67.6) 86 (66.7) 0.918
Distant metastasis 12 (32.4) 43 (33.3)
Follow-up period (year)® 10.7 = 0.9 13.3 = 0.6 0.045
Post-operative 1311 accumulative dose (mCi)® 453.7 = 60.0 388.6 = 25.6 0.263
Remission - 29 (22.5) 0.002
Radiation therapy 20 (54.1) 13 (10.1) <0.001
ond primary cancer 5 (13.5) 5 (3.9) 0.045

“Includes non-disease-specific mortality (4 patients).
PMean + SE.

noma was not statistically significant (P = 0.2051)
(Fig. 3).

To understand the effect of the postoperative
stimulated serum Tg level on therapeutic outcomes,
patients with thyroid cancer recurrence were classi-
fied into 3 groups according to Tg level (Table 5). We
excluded 12 patients who tested positive for anti-Tg
antibodies, 12 patients who had undergone partial
thyroidectomy or lobectomy, and 4 patients without
data regarding postoperative Tg levels. Post-opera-
tive Tg levels were significantly higher in patients
with papillary thyroid carcinoma, advanced TNM
stage, shorter times to recurrence, and a lower rate

of remission. However, the differences in postoper-
ative serum Tg levels were not statistically signifi-
cant when DSM and total mortality were considered
in patients with recurrent disease (Table 5).

Discussion

Most well-differentiated thyroid carcinomas are
indolent malignancies. There are a few studies of
well-differentiated thyroid cancer patients with a
mean follow-up period over 10 years similar to our
investigation. In our study, 16.5% of patients with
papillary and follicular thyroid carcinoma devel-

Table 4 Multivariate analysis by Cox proportional hazards regression model for survival and disease-specific mortality

95% CI for Exp (B)

Factors B coefficient Hazard ratio P value Lower Upper
Age at diagnosis (y) 0.0171 1.0173 <0.0001 1.0137 1.0209
Gender, male versus female 0.1467 1.1581 0.0048 1.0458 1.2823
Tumor size (cm) —0.0804 0.9227 <0.0001 0.8963 0.9499
Multifocality (non versus multifocality) 0.5190 1.6804 <0.0001 1.5232 1.8538
TNM stage —0.0116 0.9885 0.6394 0.9417 1.0376
ond primary cancer —0.5791 0.5604 <0.0001 0.4508 0.6966
95% CI: confidence interval.
Int Surg 2019;104 309
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1001 oped postoperative persistent or recurrent disease.
We have previously shown that a shorter time to
recurrence predicts a worse outcome (i.e., shorter
disease-specific survival).5 In this study, we focused

Papillary thyroid on patients diagnosed with recurrent disease within

carcinoma 6 months after the initial thyroidectomy. Patients

with recurrent thyroid cancer were considered to be
in remission after the initial thyroidectomy and
thyroid remnant ablation.

Thyroidectomy is the most important step in the
treatment of papillary and follicular thyroid carci-
nomas. It is important to note that surgical methods
are dependent upon the stratification of patients

90

801

Follicular thyroid —
601 carcinoma

Survival rate (%)
~N
o

501 with thyroid cancer.>'® In our study, 10.7% of
Papillary vs. Follicular, p=0.2051 patients presented with persistent cancer after
surgery. These patients included those with locore-

40 . T . T r . »  gional and nonresectable or distant metastases that
0 5 10 15 20 25 30 35 were detected via postoperative "I scans or other
Follow-up period (year) imaging techniques.”'® This group of patients was

classified as structure incomplete or high risk

according to the American Thyroid Association

total recurrent well-differentiated papillary and follicular thyroid (ATA) guidelines 6 and showed a high rate of DSM
carcimoma. (42.3%) on long-term follow-up.

Most patients with recurrent thyroid cancer in

this study were in the intermediate risk and

biochemical incomplete groups based on the ATA

Fig. 3 Thyroid cancer-specific survival rates for patients with

Table 5 Clinical features of relapsed thyroid cancer in different 1-month postoperative serum Tg level groups (ng/mL)

All Tg < 12number 12 < Tg < 10 number Tg > 10 number

Clinical characteristic patients® (%) (%) (%) P value
Patient number 139 12 (8.6) 33 (23.7) 94 (67.6)
Gender

female 95 11 (11.6) 25 (26.3) 59 (62.1) 0.074

male 44 1(2.3) 8 (18.2) 35 (79.5)
Age at diagnosis (y)® 458 + 1.3 46.8 = 4.2 484 + 2.7 447 = 1.6 0.486
Mean tumor size (cm)® 3.1 +0.1 32 +04 2.8 =02 32+02 0.549
Multifocality 44 1(2.3) 11 (25.0) 32 (72.7) 0.191
Histology

Papillary 122 7 (5.7) 31 (25.4) 84 (68.9) 0.004

Follicular 17 5(29.4) 2 (11.8) 10 (58.8)
TNM stage

Stage I 63 2(3.2) 13 (20.6) 48 (76.2) 0.020

Stage II 13 4 (30.8) 5 (38.5) 4 (30.8)

Stage III 17 2 (11.8) 5(29.4) 10 (58.8)

Stage IV 46 4 (8.7) 10 (21.7) 32 (69.6)
Follow-up period (y)® 124 = 0.6 144 = 19 145 = 1.3 11.5 + 0.6 0.046
Relapsed period (y)° 49 =03 76 = 1.6 53+ 07 45+ 04 0.039
Post-operative '*'T cumulative dose (mCi)®  423.0 = 26.9 299.6 * 56.6 4333 = 72.7 4352 =293 0.376
ond primary cancer 8 0 (0.0) 3 (37.5) 5 (62.5) 0.469
Remission 26 (18.7%) 6 (50%) 11 (33.3%) 9 (9.6%) <0.001
Disease-specific mortality 31 39.7) 9 (29.0) 19 (61.3) 0.685
Overall mortality 34 3(8.8) 10 (29.4) 21 (61.8) 0.657

“Excludes patients with no Tg data available who were anti-Tg antibody-positive, or who underwent less than total thyroidectomy: (n
= 27 patients).
"Mean * SE.
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guidelines.® We found that 5.8% of patients with
well-differentiated thyroid carcinoma presented
with recurrent cancer 6 months after the initial
thyroidectomy, with or without '*'T remnant abla-
tion. The time to recurrence and other prognostic
factors are important during long-term follow-up of
patients with well-differentiated thyroid carcino-
ma.”*** We determined that patients with well-
differentiated thyroid carcinoma who are not post-
operatively diagnosed with persistent disease with-
in the first 6 months should be closely monitored for
5 years since among the cases of recurrence nearly
60% of patients are diagnosed with recurrence
within this time period. After the mean follow-up
of 12.7 = 0.5 years, recurrence resulted in DSM in 37
out of 166 patients (22.3%). We estimated that DSM
occurred in 1.30% of recurrent cases (2,844 cases).
This result is similar to that reported by the
Memorial Sloan Kettering Cancer Center for dis-
ease-related deaths in patients with well-differenti-
ated thyroid carcinoma (1.3%) who were considered
free of macroscopic disease after initial treatment.”

In our study, follicular thyroid carcinoma was
higher DSM and overall mortality than papillary
thyroid carcinoma. However, the difference did not
reach statistical difference. The main cause was
delayed diagnosis of follicular thyroid carcinoma,
which presented with larger tumor size and
advanced TNM stage. The postoperative serum Tg
level is a prognostic and stratification factor for
patients with well-differentiated thyroid cancer.***’
In our study, the serum Tg level was not found to be
a prognostic factor for DSM in patients with
recurrent, well-differentiated thyroid cancer. How-
ever, higher serum Tg levels were associated with a
shorter time to recurrence. Lower postoperative
serum Tg levels have been associated with higher
disease-free survival after appropriate treatment.
Patients who have abnormally high Tg levels should
be monitored closely during the follow-up period.
Patients with well-differentiated thyroid carcinoma
who were treated with complete thyroidectomy and
remnant ablation and who had no metastatic lesions
(not detectable via *'I WBS) and undetectable
serum Tg levels were considered disease free after
treatment. Among the patients with recurrent
disease, 12 had undetectable Tg levels within a
mean period of 7.6 years. This may be explained by
limitations in the sensitivity of the Tg assay kit.

We found that age, male sex, tumor size, and
TNM stage were risk factors for thyroid cancer
recurrence and DSM. In contrast, postoperative
serum Tg levels and histologic patterns were found
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to be risk factors for recurrence but not for
mortality.**** There is some controversy regarding
the role of sex in the disease-specific survival rate of
patients with well-differentiated thyroid cancer.’**'
In this study, male patients had a worse prognosis
than female patients, who may have a higher
prevalence of thyroid nodules or thyroid cancer.
However, male patients with well-differentiated
thyroid cancer who had a high risk of recurrence
usually had poor therapeutic outcomes.

Most patients with well-differentiated thyroid
cancer undergo long-term follow-up treatment.
During this period, the development of a second
primary tumor should be considered in the differ-
ential diagnosis and treatment of these patients.*>”
The presence of a second primary malignancy is an
important prognostic factor that is associated with
poor outcomes in patients with recurrent thyroid
cancer. In this study, 7.8% of the patients who had a
relapse were diagnosed with a second primary
tumor. Most of these patients were diagnosed after
presenting with thyroid and metachronous cancer.
There were no organ-specific histopathologic pat-
terns. During long-term follow-up, a differential
diagnosis of thyroid cancer recurrence was manda-
tory. In this study, 29 patients (17.5%) with recurrent
disease (after initial thyroidectomy and '*'T remnant
ablation therapy) were treated until they were
disease free with undetectable stimulated Tg levels
in serum. In our study, we had enrolled enough
cases for analysis and the follow-up period was long
enough. However, there were limitations in our
long-term follow-up study, including the 6™ edition
of UICC used. During this long term follow-up
study, therapeutic interventions and surgical tech-
nique may change over time. In the early period,
most papillary microcarcinomas underwent total
thyroidectomy. However, in the last 10 years a less
aggressive surgical procedure was performed for
this low-risk group. Serum Tg assay was performed
since 1986 in our medical center. Although thyroid
ultrasonography was performed since 1985, B-mode
was used with low sensitivity in the first 5 years.

Conclusions

Recurrent well-differentiated thyroid cancer was not
unusual during long-term follow-up of these pa-
tients. More than 25% of patients experienced DSM
after appropriate diagnosis and treatment. Older
male patients with a second primary malignancy
need to be monitored closely during follow-up and
should be treated aggressively.

311

$S900E 93l) BIA /0-20-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awndy/:sdiy woly papeojumoq



TSAI

Acknowledgments

The Chang Gung Medical Foundation Institutional
Review Board (104-3901B) approved this study. The
requirement for informed consent was waived
because of the retrospective nature of the study.
The authors appreciate the cooperation from all the
patients and the contribution of Ms. Hsiao-Fen
Weng from the Department of Internal Medicine,
Division of Endocrinology and Metabolism, in our
hospital. This work was supported in part by grants
from the Ministry of Science and Technology
(NSC103-2314-B-182-018-MY3) and from the Chang
Gung Memorial Hospital (CMRPG3E1901) awarded
to J.D. Lin.

References

1. Albores-Saavedra J, Henson DE, Glazer E, Schwartz AM..
Changing patterns in the incidence and survival of thyroid
cancer with follicular phenotype — papillary, follicular, and
anaplastic: a morphological and epidemiological study. Endocr
Pathol 2007;18(1):1-7

2. Lim H, Devesa SS, Sosa JA, Check D, Kitahara CM, Trends in
Thyroid Cancer Incidence and Mortality in the United States,
1974-2013. JAMA 2017;317(13):1338-1348

3. Kitahara CM, Sosa JA. The changing incidence of thyroid
cancer. Nat Rev Endocrinol 2016;12(11):646-653

4. Hay ID, Klee GG. Thyroid cancer diagnosis and management.
Clin Lab Med 1993;13(3):725-734

5. Lin JD, Hsueh C, Chao TC. Early recurrence of papillary and
follicular thyroid carcinoma predicts a worse outcome. Thyroid
2009;19(10):1053-1058

6. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel SJ,
Nikiforov YE ef al. American thyroid association management
guidelines for adult patients with thyroid nodules and
differentiated thyroid cancer: the American thyroid associa-
tion guidelines task force on thyroid nodules and differenti-
ated thyroid cancer. Thyroid 2016;26(1):1-133

7. Kowalska A, Walczyk A, Palyga I, Gasior-Perczak D,
Gadawska-Juszczyk K, Szymonek M et al. The delayed risk
stratification system in the risk of differentiated thyroid cancer
recurrence. PLoS One 2016;11(4):e0153242

8. Kim SK, Woo JW, Lee JH, Park I, Choe JH, Kim JH et al.
Radioactive iodine ablation may not decrease the risk of
recurrence in intermediate-risk papillary thyroid carcinoma.
Endocr Relat Cancer 2016;23(5):367-376

9. Vassilopoulou-Sellin R, Schultz PN, Haynie TP. Clinical
outcome of patients with papillary thyroid carcinoma who
have recurrence after initial radioactive iodine therapy. Cancer
1996;78(3):493-501

312

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

RECURRENT THYROID CARCINOMA

Lee JH, Chung YS, Lee YD. A variation in recurrence patterns
of papillary thyroid cancer with disease progression: a long-
term follow-up study. Head Neck 2017; 39(4):767-771

Palme CE, Waseem Z, Raza SN, Eski S, Walfish P, Freeman JL.
Management and outcome of recurrent well-differentiated
thyroid carcinoma. Arch Otolaryngol Head Neck Surg 2004;
130(7):819-824

Orlov S, Orlov D, Shaytzag M, Dowar M, Tabatabaie V, Dwek
P et al. Influence of age and primary tumor size on the risk for
residual/recurrent well-differentiated thyroid carcinoma.
Head Neck 2009;31(6):782-788

Treglia G, Muoio B, Giovanella L, Salvatori M. The role of
positron emission tomography and positron emission tomog-
raphy/computed tomography in thyroid tumours: an over-
view. Eur Arch Otorhinolaryngol 2013;270(6):1783-1787

Kim JH, Yoo WS, Park Y], Park DJ, Yun TJ, Choi SH et al.
Efficacy and safety of radiofrequency ablation for treatment of
locally recurrent thyroid cancers smaller than 2 cm. Radiology
2015;276(3):909-918

Sobin LH, UICC, Wittekind CH (eds.) TNM Classification of
Malignant Tumors, 6™ ed. New York: Wiley-Liss, 2002:52-56
Delellis RA, Lloyd RV, Heitx PU. Pathology and genetics of
tumors of endocrine organs. In: World Health Organization of
Tumours. Lyon, France: International Agency for Research on
Cancer, Lyon, 2004:73-76

Zhang DD, Zhou XH, Freeman DH, Freeman JL. A non-
parametric method for the comparison of partial areas under
ROC curves and its application to large health care data sets.
Stat Med 2002;21(5):701-715

Hendrickson-Rebizant J, Sigvaldason H, Nason RW, Pathak
KA. Identifying the most appropriate age threshold for TNM
stage grouping of well-differentiated thyroid cancer. Eur | Surg
Oncol 2015;41(8):1028-1032

Lee HS, Roh JL, Gong G, Cho K], Choi SH, Nam SY et al. Risk
factors for re-recurrence after first reoperative surgery for
locoregional recurrent persistent papillary thyroid carcinoma.
World | Surg 2015;39(8):1943-1950

Momesso DP, Vaisman F, Yang SP, Bulzico DA, Corbo R,
Vaisman M et al. Dynamic risk stratification in differentiated
thyroid cancer patients treated without radioactive iodine. |
Clin Endocrinol Metab 2016;101(7):2692-2700

Bardet S, Ciappuccini R, Quak E, Rame JP, Blanchard D, de
Raucourt D ef al. Prognostic value of microscopic lymph node
involvement in patients with papillary thyroid cancer. | Clin
Endocrinol Metab 2015;100(1):132-140

Magarey M], Freeman JL. Recurrent well-differentiated
thyroid carcinoma. Oral Oncol 2013;49(7):689-694

Nixon IJ, Ganly I, Palmer FL, Whitcher MM, Patel SG, Tuttle
RM et al. Disease-related death in patients who were
considered free of macroscopic disease after initial treatment
of well-differentiated thyroid carcinoma. Thyroid 2011;21(5):
501-504

Int Surg 2019;104

$S900E 93l) BIA /0-20-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awndy/:sdiy woly papeojumoq



RECURRENT THYROID CARCINOMA

24.

25.

26.

27.

28.

Orlov S, Salari F, Kashat L, Freeman JL, Vescan A, Witterick IJ
et al. Post-operative stimulated thyroglobulin and neck
ultrasound as personalized criteria for risk stratification and
radioactive iodine selection in low- and intermediate-risk
papillary thyroid cancer. Endocrine 2015;50(1):130-137

Yang X, Liang J, Li T, Zhao T, Lin Y. Preablative stimulated
thyroglobulin correlates to new therapy response system in
differentiated thyroid cancer. | Clin Endocrinol Metab 2016;
101(3):1307-1313

Lin JD, Huang M], Hsu RS, Chao TC, Hsueh C, Liu FH et al.
Significance of post-operative serum thyroglobulin levels in
patients with papillary and follicular thyroid carcinomas. |
Surg Oncol 2002;80(1):45-51

Miah CF, Zaman JA, Simon M, Davidov T, Trooskin SZ. The
utility of lymph node mapping sonogram and thyroglobulin
surveillance in post thyroidectomy papillary thyroid cancer
patients. Surgery 2014;156(6):1491-1496

Lin JD, Hsueh C, Chao YC. Long-term follow-up of the
therapeutic outcomes for papillary thyroid carcinoma with
distant metastasis. Medicine 2015;94(26):e1063

Int Surg 2019;104

29.

30.

31.

32.

33.

TSAI

Ito Y, Miyauchi A, Kihara M, Kobayashi K, Miya A. Prognostic
values of clinical lymph node metastasis and macroscopic
extrathyroid extension in papillary thyroid carcinoma. Endocr
] 2014;61(8):745-750

Yang L, Shen W, Sakamoto N. Population-based study
evaluating and predicting the probability of death resulting
from thyroid cancer and other causes among patients with
thyroid cancer. | Clin Oncol 2013;31(4):468—-474

Nilubol N, Zhang L, Kebebew E. Multivariate analysis of the
relationship between male sex, disease-specific survival, and
features of tumor aggressiveness in thyroid cancer of follicular
cell origin. Thyroid 2013,23(6):695-702

Liou MJ, Tsang NM, Hsueh C, Chao TC, Lin JD. Therapeutic
outcome of second primary malignancies in patients with well
differentiated thyroid cancer. Int | Endocrinol 2016:9570171
Ko KY, Kao CH, Lin CL, Huang WS, Yen REF. (131)I treatment
for thyroid cancer and the risk of developing salivary and
lacrimal gland dysfunction and a second primary malignancy:
a nationwide population-based cohort study. Eur | Nucl Med
Mol Imaging 2015;42(8):1172-1178

313

$S900E 93l) BIA /0-20-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awndy/:sdiy woly papeojumoq



