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Thyroid cancer is a very common endocrine malignancy, with a rate of total thyroidectomy reported to be up
to 27.8%. However, studies analyzing the risk factors that contribute to recurrence of papillary thyroid carcino-
ma (PTC) after total thyroidectomy in China are still scarce.

A total of 536 patients with PTC who underwent total thyroidectomy were retrospectively analyzed. Patients
were divided into 2 groups: patients with no recurrent tumor were included in group 1 and patients with tu-
mor recurrence were included in group 2.

Of 536 patients, 65 patients (12.1%) developed a recurrence of PTC, and 471 patients (87.9%) did not have
a recurrence. Univariate analysis indicated that male sex, age >50 years, tumor 21 cm, poor differentiation,
lymph node metastasis, bilaterality, and multifocality may be related to PTC recurrence. Additionally, the re-
sults of the logistic regression analysis indicated that male sex, age >50 years, primary tumor >1 cm, poor de-
differentiation of the tumor, lymph node metastasis, and multifocality may be independent factors contribut-
ing to PTC recurrence.

Male sex, age more than 50 years, primary tumor larger than 1 cm, poor dedifferentiation of the primary tu-
mor, lymph node metastasis, and multifocality were found to increase the risk of PTC recurrence in patients
who underwent total thyroidectomy. Additionally, it is necessary to use strictly aggressive and extensive sur-
gery, as well as close monitoring, after the operation.

Adenocarcinoma, Papillary ¢ Recurrence ¢ Risk Factors ¢ Thyroid Neoplasms

http://www.medscimonit.com/abstract/index/idArt/895564

%2033 EEZ M‘Ell %45

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]




Zhang W. et al.:
Risk factors of PTC recurrence
© Med Sci Monit, 2016; 22: 1274-1279

Background

Thyroid cancer is a very common endocrine malignancy and
has been reported to account for approximately 0.5% of all
cancer-related deaths [1,2]. Papillary thyroid carcinoma (PTC)
is usually associated with a benign outcome, with mortality
rates of 2% and 7%, respectively, reported in 2 long-term sur-
vival studies [3,4]. Nevertheless, several studies have report-
ed that the recurrence rate is approximately 7-23% after the
initial operation [5,6]. Additionally, various risk factors, such
as sex, tumor size, age, incomplete resection, local invasion,
and metastasis, are reported to be associated with PTC re-
currence [7-9].

As a surgical method, total thyroidectomy is not commonly
used in many Chinese hospitals. However, the rates of total
thyroidectomy in all surgical methods are reported to range
from 2.5% to 27.8% [7,10]. Additionally, several studies have
shown that total thyroidectomy may be an appropriate ther-
apy for PTC, especially for PTC with a tumor size larger than
1 cm [11-13]. At present, studies analyzing the risk factors that
contribute to recurrence of PTC after total thyroidectomy in
China are still scarce. In this study we retrospectively analyzed
536 patients with and without PTC recurrence from January
2005 to February 2010 to explore the risk factors contributing
to PTC recurrence in patients who previously underwent total
thyroidectomy, which may be an important and useful tool for
scheduling follow-up for patients with a curative PTC operation.

Material and Methods

Patients

Patients who underwent total thyroidectomy and central
lymph node resection (level VI) with an initial operation in the
Liaocheng People’s Hospital who were followed up for at least
5 years were included and retrospectively evaluated in this
study. The inclusion criteria were: adults older than 18 years
of age, standard total thyroidectomy, histopathologic diagno-
sis of PTC based on the World Health Organization (WHO) cri-
teria, and patients who underwent radioactive iodine thera-
py after the operation. Exclusion criteria were: patients with
PTC, who underwent previous thyroid or parathyroid surgery,
had a history of neck surgery or radiation, had a history of
distant metastasis at the first diagnosis, and had not under-
gone complete resection.

Methods
A total of 536 patients who met the inclusion criteria and were

diagnosed from January 2005 to February 2010 were followed
up until February 2015. Fine-needle aspiration cytology (FNAC)
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was used for diagnosis of PTC and preoperative evaluations.
The follow-up intervals were every 3 months in the first 3 years
after surgery, every 6 months in the next 2 years, and then ev-
ery year until October 2014. In each follow-up visit, to moni-
tor tumor recurrence, all patients were offered a thyroid func-
tion test, specifically including a measurement of the serum
thyroglobulin, and ultrasonography of the neck to detect and
localize the tumor recurrence. In addition to these approach-
es, PET-CT scan was also used at intervals of 1 year or when
suspected recurrence was diagnosed. The observed lesions
suspected of tumor recurrence were confirmed using FNAC.

For each patient, the following clinical characteristics were re-
corded and studied: sex, age, primary tumor size, differentia-
tion of the primary tumor, extra-thyroidal infiltration, lymph
node metastasis, bilaterality, and multifocality. The 5- and 10-
year disease-specific survival (DSS) rates were also calculated.
All patients were divided into 2 groups: patients with tumor
recurrence were included in group 1 and patients with no tu-
mor recurrence were included in group 2.

Approval for the study was obtained from the Medical Ethics
Committee of Liaocheng People’s Hospital. All procedures
were carried out in accordance with the approved guidelines.

The Pearson’s chi-square test or t test was used to perform
the univariate analysis. Additionally, statistically significant re-
sults by univariate analysis were then evaluated with logistic
regression analysis. The Kaplan-Meier method was used for
survival analysis and p<0.05 was considered statistically signif-
icant in all the tests, using statistical software R version 2.10.

Results

A total of 536 patients who underwent complete thyroidecto-
my were included in the study, with follow-up periods ranging
from 5 to 10 years; there were 80 men and 456 women, with
a mean age of 52.5 years at time of the initial operation. The
mean size of the primary tumor was 1.9 cm. In 536 patients,
505 (94.2%) primary tumors were classified as well differenti-
ated and 31 (5.8%) were classified as poorly differentiated; 120
patients (22.4%) had tumor extra-thyroidal infiltration, and 55
patients (10.3%) had a locally advanced tumor with adjacent
organs invasion. All 536 patients were classified in 2 groups;
group 1 included 65 patients (12.1%) who developed PTC re-
currence and group 2 included 471 patients (87.9%) without
recurrence. The comparisons of the clinical characteristics be-
tween the 2 groups are shown in Table 1.

Univariate analysis indicated that the sex, age, primary tu-
mor size, differentiation of the primary tumor, lymph node
metastasis, bilaterality, and multifocality were all significant
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Table 1. Comparison of characteristics of patients with recurrence and those without recurrence of papillary thyroid carcinoma.

Patients with

recurrence (65)

Patients without
recurrence (471)

Univariate analysis,
P value

Characteristics Total patients
Gender
Male 80
Female 456

Mean +SD
<50 231
>50 305

Mean +SD
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None 416
Muscle/fat tissue 65
Adjacent organ 55
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variables (P<0.05). Additionally, male sex, age greater than
50 years, tumor larger than 1 cm, poor differentiation, lymph
node metastasis, bilaterality, and multifocality may be relat-
ed to PTC recurrence.

The results of the logistic regression indicated that male sex,
age greater than 50 years, primary tumor larger than 1 cm,

poor dedifferentiation of the primary tumor, lymph node me-
tastasis, and multifocality are be independent factors for PTC
recurrence (Table 2). The 5-year DSS in patients without re-
currence and patients with recurrence were 96.8% and 90.8%,
respectively, and the 10-year DSS in patients without recur-
rence and patients with recurrence were 86.2% and 72.3%,
respectively (Figure 1).
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Table 2. Multivariate analysis of risk factors of PTC recurrence.

Variables

Gender (male)

1.74 (1.03,3.25)

0Odds ratio of recurrence

1.67 (1.02,2.70)
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Figure 1. Disease-specific survival between the patients without
recurrence and patients with recurrence.

Discussion

The prognosis of most patients with PTC was good with a 10-
year DSS more than 90%, and the patients with a curative op-
eration had a better prognosis. Additionally, there were benign
prognoses in all the patients with PTC [14-16]. The present study
showed a DSS of 86.2% in patients without recurrence and 72.3%
in patients with recurrence. Recurrence has been reported to oc-
cur in approximately 7-23% of patients with PTC. The recurrence
rate in the present study was 12.1% (65/536), which is similar
to the results of previous studies [7,17-19]. It has been report-
ed that up to 90% of the recurrences are local; of these, 75%
metastasize to cervical lymph nodes and the other 25% recur
in the remaining thyroid tissue [20-24]. We found that 83.3%
of all recurrences (40/48) were metastasis to the cervical lymph
nodes, 12.5% of the recurrences (6/48) were in the remaining
thyroid tissue, and 4.2% of the recurrences (2/48) were distant
metastases. The ratio of metastasis to the cervical lymph nodes
was higher than in studies reporting rates of 71-78% [25-27].

Previous studies on the risk factors of thyroid cancer recur-
rence in other counties have had a variety of results. Senong
et al. conducted a study in Korea and found that tumor size
>1.5 ¢m, extra-thyroidal spread, and lymph node metastasis
were risk factors for recurrence [28]. Ito et al. in Japan showed
that the older age, male sex, and invasion to perithyroidal tis-
sue are related to recurrence [19]. Lang et al. found that male
sex, stages Ill-IV (AJCC TNM), extra-thyroidal extension, and
primary treatment with total thyroidectomy are the predictive
factors for multiple recurrence of the disease [20]. Kim et al.
argued that tumor size >2 ¢cm, multifocality, lymph node me-
tastasis, stages IlI-IV (AJCC TNM), and MACIS score >6 are risk
factors for PTC recurrence [29,30]. In the present study, in ad-
dition to risk factors like male sex, older age, large primary
tumor, lymph node metastasis, extra-thyroidal infiltration ex-
tension, and multifocality mentioned above, dedifferentiation
of the tumor and bilaterality contributed to PTC recurrence.
Furthermore, logistic regression analysis also showed that age
>50 years, male sex, tumor size >1 cm, poor differentiation of
the primary tumor, lymph node metastasis, and multifocality
were independent risk factors for PTC recurrence.

Age has been considered as one of the most important risk
factors in PTC[19,20,31]. The UICC TNM classification system
sets a cut-off age of 45 years [31]. However, using a cut-off age
of 45 years, there is no statistically significant difference for
the ages between patients with and without recurrence in our
study and in a study by Karatzas et al. [13]. Additionally, using
a cut-off age of 50 years, there were statistically significant dif-
ferences in our study and the study by Tanaka et al. [17]. Some
studies have argued that age may be a confounding factor be-
cause patients older than 50 years of age with PTC recurrence
are also found to be at stages IlI-1V, which may be associat-
ed with a worse prognosis and recurrence [32,33]. However,
the multivariate analysis results of our study and the study
by Tanaka et al. showed that age is an independent factor for
PTC recurrence [17].

It has been reported that approximately 30% of PTC cases in-
volve multifocal tumors [34,35]. Additionally, there is a higher
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risk of local recurrence for multifocal tumors than for unifocal
tumors [30,36,37]. Hay et al. revealed that 11% of multifocal
tumors recur, while only 4% of unifocal tumors recur, and the
authors concluded that multimodality increases the risk of re-
currence [11]. We found that the multimodality of tumors is
an independent risk factor for recurrence (OR=2.611, 95%Cl:
1.057, 7.360). Therefore, if a multifocal tumor is found at di-
agnosis, it is necessary to perform strictly aggressive surgery,
as well as frequent monitoring after the operation.

Several studies have shown that lymph node metasta-
sis is observed in approximately 7.1-79.0% of patients with
PTC [7,21,23,38], and there can be cervical lymph node metas-
tases in up to 80% of patients [13,39,40]. This study indicat-
ed that the proportion of lymph node metastasis detected was
64.8%, which is similar to the previous results on PTC after cu-
rative resection. Additionally, the results of this study showed
that lymph node metastasis adversely influences PTC recurrence.
It is widely accepted that lymph node metastasis may result
in PTC recurrence, but it remains unclear whether lymph node
metastasis adversely influences survival. Some studies have
concluded that lymph node metastases are associated with a
higher recurrence without resulting in shorter survival [30,41];
while other studies have shown that lymph node metastases
adversely influence both recurrence and survival [18,42,43].
Worse disease-free and overall survival in cases with lymph
node metastasis have been observed in other studies [31,44].

Many studies have suggested that total thyroidectomy could be
an appropriate therapy for PTC when the tumor size is greater
than 1 cm [11-13,45]. Bilimoria et al. argued that total thyroid-
ectomy may lead to lower recurrence rates and longer survival
for PTC when the tumor size is less than 1 cm [14]. Karatzas
recommend considering bilateral central compartment dissec-
tion or lateral modified radical neck dissection for cases with
lymph node metastasis [13]. Approximately 28.7% of PTC cas-
es with a tumor size <1 cm underwent total thyroidectomy in
this study because we thought the other risk factors listed in
Table 1 should be considered.
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Tumor size, male sex, and poor dedifferentiation of the tumor
have been widely accepted as risk factors related to recur-
rence, based on previous studies [7,17,19]. Kim et al. conduct-
ed a study on a borderline size of 2 cm and found that patients
with a tumor size great than 2 cm had a higher chance of mul-
tiple recurrences [30]. The results from the univariate analy-
sis and logistic regression in this study demonstrate that the
tumor size and male sex are independent risk factors for PTC
recurrence. In addition, Karatzas et al. found that poor dedif-
ferentiation of the primary tumor is a predictive factor of PTC
recurrence, using multivariate analysis [13].

A limitation of this stud is that, although a large number of
patients (536 cases) were included, relatively few patients ex-
perienced recurrence (65 cases). Therefore, a study in a larg-
er population with PTC may be needed to further explore the
risk factors associated with PTC recurrence.

Conclusions

The results of this study confirm that male sex, age greater
than 50 years, primary tumor larger than 1 cm, poor dediffer-
entiation of the primary tumor, and lymph node metastasis
may increase the risk of PTC recurrence for patients who have
undergone total thyroidectomy. Furthermore, it is necessary to
use aggressive and extensive surgery, as well as close moni-
toring after the operation, for patients with these risk factors.
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