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A B S T R A C T

Objectives: Tumor multifocality or bilaterality is associated with increased risk of papillary thyroid carcinoma
(PTC) recurrence. However, its prognostic value in clinical outcomes remains controversial. This study aimed to
evaluate the association of multifocality or bilaterality with recurrence and survival after total thyroidectomy.
Methods: This was a retrospective study of 2390 consecutive patients with pathologically confirmed PTC who
underwent total thyroidectomy. Multifocality and bilaterality were decided based on the final pathology results,
that is, if there were two or more tumor foci and bilateral location, respectively. Primary outcomes were re-
currence-free survival (RFS). Cox proportional hazards regression analyses were used to assess the associations of
multifocality, bilaterality, and other clinicopathological factors with RFS.
Results: Multifocal and bilateral PTC were found in 892 (37.3%) and 593 (24.8%) patients, respectively.
Multivariate analyses showed that multifocality, lymphovascular invasion, N category, and number of positive
lymph node (> 5) were significant independent variables predictive of RFS (all P < 0.05). Multifocality was
associated with adjusted hazard ratios for RFS of 1.93 (95% confidence interval= 1.33–2.80; P=0.001). In a
subset analysis, the prognostic value of multifocality was found to be significant in those patients with
PTC > 1 cm, but not in papillary thyroid microcarcinoma.
Conclusions: Tumor multifocality is an independent risk factor of PTC recurrence after total thyroidectomy. This
indicate a more progressive state of disease, being included in risk stratification.

Introduction

Papillary thyroid carcinoma (PTC) is the most treatable disease of
human malignancy with very low disease-specific mortality [1–3]. PTC
is the major subtype of thyroid malignancy with rapidly increasing
incidence because of early detection using ultrasonography and sur-
veillance techniques [4,5]. The overall incidence in the US increased by
3% annually, along with increased cancer-specific mortality for ad-
vanced-stage PTC [6]. However, PTC is commonly associated with an
indolent clinical course of> 90% overall survival rates at 20 years and
30 years after total or near-total thyroidectomy [7]. The overall survival
rates of PTC are excellent but differ according to age, tumor size and
local invasion, and metastasis [3,8,9]. Despite very low disease-specific
mortality, PTC recurrence is relatively common in locoregional and
distant sites [3]. Tumor and metastatic disease factors have been in-
cluded in the risk stratification system of structural disease recurrence

recently proposed by the American Thyroid Association (ATA) [10]. In
addition, the American Joint Committee on Cancer (AJCC) has recently
updated the tumor-node-metastasis (TNM) staging system (8th edition)
by significantly changing the age-at-diagnosis cut-off to 55 years, and
minor extrathyroidal extension and upper mediastinal lymph node (LN)
involvement to downstaging [9].

Tumors with two or more foci (multifocality) and bilateral location
(bilaterality) frequently arise in the thyroid gland, with the prevalence
of multifocality ranging from 32% to 39% [11–13] and that of bila-
terality ranging from 13% to 56% [14–17]. Several studies have shown
that multifocality and bilaterality are associated with an increased risk
of disease recurrence and overall mortality [12,18–20]. Multifocality or
bilaterality may be an aggressive subset of PTC but is not considered as
a risk factor in current risk stratification or cancer staging system
[9,10]. Patients with multifocal PTC at high risk may be managed with
more active treatment planning, such as total thyroidectomy and
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subsequent radioactive iodine ablation (RAI) therapy for bilateral
multifocal PTC. However, the prognostic value of tumor multifocality
or bilaterality is controversial, creating a dilemma in the current
management of PTC. Therefore, this study aimed to evaluate the asso-
ciation of multifocality or bilaterality with recurrence and survival after
total thyroidectomy in a large cohort of 2390 consecutive PTC patients.

Methods

Study patients

Electronic records were sort to identify the patients with patholo-
gically confirmed PTC who underwent total thyroidectomy at the
Department of Otolaryngology of our hospital between 2006 and 2015.
The presence of thyroid tumors and some metastatic nodes were pre-
operatively diagnosed with high-resolution ultrasonography-guided
fine needle aspiration. Pathologic findings from tumor and nodal sur-
gical specimens were thoroughly reported by the board-certified pa-
thologists with>25 years of clinical experience. Patients who under-
went hemithyroidectomy, with previous history of thyroid or neck
surgery or previous neck irradiation, with poorly differentiated pa-
thology, with other cancer types at diagnosis, and were lost to follow-
up<2 years were excluded. Finally, a total of 2390 patients were in-
cluded in this study. This study was approved by the Institutional
Review Board of our hospital, which waived the requirement for in-
formed consent.

All study patients with or without cervical metastasis (level VI)
underwent total thyroidectomy plus central neck dissection, according
to our institutional protocol. The extent of surgery, such as total thyr-
oidectomy or hemithyroidectomy, was decided based on the previous
version of the ATA guideline for differentiated thyroid cancer [21].
Patients with clinical metastasis to the lateral neck underwent addi-
tional simultaneous LN dissection at neck levels Ib–V or II–IV [22,23].
The tumor and nodal specimens were sent to examine the pathological
findings: tumor size, multifocality, bilaterality, extrathyroidal exten-
sion, perineural invasion, lymphovascular invasion, LN positivity, and
size, number, and extranodal extension of metastatic LN. Postoperative
RAI therapy were performed in most patients who underwent total
thyroidectomy as indicated in the previous ATA guidelines [21]. Pa-
tients were followed up at the outpatient clinic every 3months during
the first year and annually thereafter. Neck ultrasonography, chest
radiography, whole-body iodine scanning, and serum thyroid function
(free thyroxin, thyroid-stimulating hormone, and thyroglobulin) were
also tested during the follow-up period [24,25]. Structural recurrence
or new lesions were detected by imaging modalities followed by his-
tological examination of biopsied samples [10,26]. Additional surgery
was performed in patients with structural recurrences, while patients
with unresectable or distant metastatic diseases received RAI therapy.
Those with iodine-refractory diseases were treated with tyrosine kinase
inhibitors [21,27].

Variables

Patients’ demographic data such as age (< 55/≥55 years) and sex
were included as variables. The following tumor findings were included
as pathological variables: tumor size, extrathyroidal extension (no/
microscopic/macroscopic), perineural invasion, and lymphovascular
invasion. The following nodal findings were also included: nodal posi-
tivity, number of positive LN (≤5/>5), size of positive LN (≤3/
> 3 cm), LN ratio, and extranodal extension. Multifocality and bila-
terality were decided based on the final pathology results, that is, if
there were two or more tumor foci and bilateral location, respectively.
Papillary thyroid microcarcinoma (PTMC) was defined as tumor size of
1 cm or less as determined by pathological examination. LN ratio was
defined as the number of positive LNs divided by the number of har-
vested LNs [22]. Pathological T and N categories using TNM staging

system recently proposed by the AJCC (8th ed.) [9] were also included.

Statistical analysis

Continuous variables were expressed as means and standard de-
viations or medians and ranges, while categorical variables were ex-
pressed as numbers and percentages. The variables were compared
between groups with unifocal and multifocal PTC using the χ2 or
Fisher’s exact test for categorical variables and t-test for continuous
variables. Multivariate binary logistic regression analysis was used to
identify the independent factors associated with pathological multi-
focality with the entry and backward stepwise selection procedure of all
variables that produced P < 0.05 on univariate analyses. Recurrence-
free survival (RFS) was the primary endpoint because the index cancer-
specific and all-causing mortality occurred in<1% of all study pa-
tients. RFS was defined as the period from the start of treatment to the
first event of recurrence at any site or last visit.

Univariate Cox proportional hazards regression analyses were per-
formed to evaluate the prognostic factors associated with RFS.
Multivariate Cox proportional hazards regression analyses were con-
ducted using a backward stepwise selection procedure with all clini-
cally relevant variables. The odds ratio (OR), hazard ratio (HR) and
95% confidence interval (CI) were estimated. Univariate and multi-
variate analyses of factors related to RFS were conducted in all PTC
patients and the subgroups of PTMC and PTC of> 1 cm tumor size
(non-PTMC). The Kaplan-Meier and log-rank tests were used to de-
termine survival and statistical significance, respectively. A P-value less
than 0.05 was considered significant, and all statistical tests were two
tailed. All statistical analyses were performed using the IBM SPSS
software, version 24.0 (Chicago, IL, USA).

Results

Patient characteristics

This study included 2390 patients, of which 516 were men (21.6%)
and 1874 were women (78.4%), with a median age of 52 years (range:
12–88 years). Multifocal and bilateral PTC were found in 892 (37.3%)
and 593 (24.8%) patients, respectively. The median tumor size was
1.3 cm (interquartile range [IQR]=0.8–1.8 cm), and PTMC was found
in 1307 (54.7%) patients. Perineural invasion and lymphovascular in-
vasion were found in 28 (1.2%) and 211 (8.8%) patients, respectively.
Pathological nodal positivity was found 1,452 patients (60.8%): N1a in
1007 patients (42.1%) and N1b in 445 patients (18.6%). The median
number of positive LN was 1 (IQR=0–4) and the LN ratio was 0.11
(0–0.30). LNs of> 5, positive LN of> 3 cm, and LN ratio of> 0.3 were
found in 469 (19.6%), 26 (1.1%), and 588 (24.6%) patients, respec-
tively. Advanced T3 and T4 categories were found in 540 (22.6%) and
83 (3.5%), respectively. The patients were followed for a median of
92months (range: 24–143months). During follow-up, a total of 118
patients (4.9%) had recurrence at the following sites: 13 (0.5%) pa-
tients in the thyroidectomy bed, 95 (4.0%) patients in the regional site,
and 25 (1.0%) patients in distant site, with overlapping in recurrence
site in some patients. At the last follow-up, 29 patients died of PTC or
other causes. The 5-year and 10-year RFS rates were 98.9%
(98.7–99.1%) and 91.1% (90.0%–92.2%), respectively; the 5-year and
10-year overall survival rates were 99.2% (99.0–99.4%) and 98.4%
(98.1%–98.7%), respectively.

Comparison between unifocal and multifocal PTC

When compared between unifocal and multifocal PTC, several
tumor and nodal findings differed significantly: macroscopic extra-
thyroidal extension, pathological LN positivity, N1b category, number
of positive LN > 5, and LN ratio> 0.3, extranodal extension, and T4
category (all P < 0.05) (Table 1). Multifocal PTC had more positive
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LNs and larger tumor size than unifocal PTC (both P < 0.001). Mul-
tivariate logistic regression analysis using backward stepwise elimina-
tion showed that T4 category (OR=2.02, 95% CI=1.28–3.17) and
number of positive LN > 5 (OR=2.04, 95% CI=1.66–2.50) re-
mained the independent factors associated with pathological multi-
focality (all P < 0.005) (Supplementary Table S1).

Risk factors for recurrence following thyroidectomy

Univariate analyses showed that multifocality, lymphovascular in-
vasion, LN positivity, number of positive LNs (> 5), size of positive LNs
(> 3 cm), LN ratio> 0.3, extranodal extension, and N category were
significantly associated with unfavorable RFS outcomes in all PTC pa-
tients and both PTMC and non-PTMC subgroups (all P < 0.05)
(Table 2). Sex (men) and tumor findings of microscopic or macroscopic
extrathyroidal extension, tumor size, and T3 or T4 category were sig-
nificantly associated with poor RFS outcomes in all PTC patients and
the non-PTMC subgroup (all P < 0.05).

With regard to recurrence, multivariate analyses showed that mul-
tifocality, lymphovascular invasion, N category, and number of positive
LNs remained the independent variables predictive of RFS in all PTC

patients and the non-PTMC subgroup (all P < 0.05) (Table 3). N ca-
tegory was the only independent factor predictive of RFS in the PTMC
group (P=0.001). Multifocality was associated with a 1.93-fold in-
creased risk (95% CI= 1.33–2.80; P=0.001) of recurrence in all PTC
patients. The 5-year and 10-year RFS rates were 99.4% and 93.4% in
unifocal PTC, and 97.7% and 86.8% in multifocal PTC, respectively.
However, no significant differences were found in the RFS rates be-
tween unilateral and bilateral subgroups of multifocal PTC (P > 0.01).
Fig. 1 represents the Kaplan-Meier curves estimating the recurrence and
survival according to the multifocality of PTC.

Discussion

The present study showed the prognostic values of tumor multi-
focality or bilaterality in a large cohort of 2390 consecutive PTC pa-
tients who underwent total thyroidectomy. Multifocal and bilateral PTC
were frequently observed in 37.3% and 24.8% of study patients, re-
spectively. Multifocality and was significantly associated with un-
favorable RFS outcomes. Multifocality was the independent risk factor
predictive of RFS in addition to lymphovascular invasion, N category,
and number of positive LNs. The prognostic value of multifocality was
more significant in the non-PTMC subgroup than in the PTMC sub-
group, showing an approximately twofold increased risk of recurrence.
Therefore, this study has identified that tumor multifocality is a pre-
dictive risk factor for recurrence after total thyroidectomy in PTC pa-
tients.

Additional tumor foci can be preoperatively diagnosed along with
increased radiological screening tests for thyroid nodules [17]. Occult
PTC unrecognized preoperatively can be identified in the bilateral or
contralateral lobe in more than 15% of total thyroidectomy specimens,
even in patients with PTMC [16,28–30]. In the present study, multi-
focality and bilaterality were found in 37.3% and 24.8% of study pa-
tients, with no significant difference between the PTMC subgroup and
non-PTMC subgroup. The prevalence of additional occult PTC foci was
not calculated because the preoperative ultrasonography findings were
not included in our study. Even in the era of imaging and screening
advancement, the presence of occult multifocal tumor and nodal dis-
eases might be underdiagnosed because of the recent recommendations
of less surgical extent for low-risk PTC. A recent ATA guideline re-
commended that lobectomy can be applied to PTC up to 4 cm in size,
without extrathyroidal extension or clinical LN metastasis [10]. High
thresholds are increasingly incorporated into the guidelines for thyroid
cancer surgery, particularly for low-risk disease [31]. However, in-
creasing evidence showed that multifocality or bilaterality is associated
with more advanced disease status, resulting in an increased risk of
disease recurrence and overall mortality [12,18–20].

Early studies indicated that tumor multifocality increases the risk of
recurrence and cancer mortality [12,18]. The single center study in-
cluding 1682 Taiwanese patients showed that the 10-year RFS rates of
patients with multifocal PTC (20.0%) were lower than those with uni-
focal PTC (71.9% vs. 85.0%, P < 0.05); the 10-year OS rates in pa-
tients with multifocal PTC were also lower than those with unifocal PTC
(94.4% vs. 95.3%, P < 0.05) [18]. Another single-center study invol-
ving 2095 patients who underwent total thyroidectomy for PTC showed
the role of multifocality (32.1% prevalence) as an independent pre-
dictor of disease recurrence/persistence with a 1.45-fold increased risk
[12]. However, tumor bilaterality (22.9% prevalence) was not asso-
ciated with increased risk of PTC recurrence/persistence. Recent studies
have also shown the prognostic value of tumor multifocality or bila-
terality in PTC patients [19,20]. Meanwhile, a multicenter study was
conducted in 2638 PTC patients in six countries from Western and East
Asia who underwent total or near total thyroidectomy and followed for
a median of 58months [20]. Multifocality was an independent risk
factor associated with increased risk of recurrence (HR=1.55, 95%
CI= 1.28–1.88; P < 0.001) but it has no association with mortality
(P=0.892). There was no significant difference between unifocal and

Table 1
Comparison of patient characteristics between unifocal and multifocal PTC
(N=2390).

Unifocal PTC Multifocal PTC Pa

No. of patients (%) 1498 (62.7) 892 (37.3)

Age (years)
Mean ± SD 51.4 ± 12.3 51.4 ± 12.1 0.931
≥55 616 (41.1) 359 (40.2) 0.674
Gender, men 319 (21.3) 197 (22.1) 0.650
Tumor size (cm), mean ± SD 1.3 ± 3.6 1.3 ± 1.0 0.791
Tumor size, > 1 cm 666 (44.5) 417 (46.7) 0.277

Extrathyroidal extension
Microscopic 696 (46.5) 441 (49.4) 0.159
Macroscopic 200 (13.4) 177 (19.8) < 0.001
Perineural invasion 15 (1.0) 13 (1.5) 0.538
Lymphovascular invasion 120 (8.0) 91 (10.2) 0.068

Nodal status
Pathological positivity 846 (56.5) 606 (67.9) < 0.001
N1a 615 (41.1) 392 (43.9) 0.166
N1b 231 (15.4) 214 (24.0) < 0.001
No of positive LN, mean ± SD 2.7 ± 4.6 4.5 ± 7.0 < 0.001
No of positive LN > 5 226 (15.1) 243 (27.2) < 0.001
Size of metastatic foci (mm),

mean ± SD
2.3 ± 5.5 3.5 ± 7.6 < 0.001

Size of positive LN, >3 cm 12 (0.8%) 14 (1.6%) 0.080
LN ratio, > 0.3 347 (23.2) 241 (27.0) 0.034
Extranodal extension 207 (13.8) 195 (21.9) < 0.001

T category (AJCC 8th ed.)
T1 1050 (70.1) 564 (63.2) 0.001
T2 93 (6.2) 60 (6.7) 0.617
T3 320 (21.4) 220 (24.7) 0.062
T4 35 (2.3) 48 (5.4) < 0.001
Postoperative RAI 1347 (89.9) 833 (93.4) 0.004
Follow-up, median (range), months 93 (24–143) 90 (24–143) 0.167
Recurrence, any siteb 53 (3.5) 65 (7.3) < 0.001
Local 6 (0.4) 7 (0.8) 0.217
Regional 42 (2.8) 53 (5.9) < 0.001
Distant 15 (1.0) 10 (1.1) 0.781
Death from PTC 1 (0.1) 7 (0.8) 0.003
Death from other causes 13 (0.9) 8 (0.9) 0.941

Note: Variables were expressed as numbers (percentages) unless otherwise in-
dicated.
Abbreviations: LN, lymph node; PTC, papillary thyroid carcinoma; RAI, radio-
active iodine ablation therapy; SD, standard deviation.

a The χ2 or Fisher’s exact test for categorical variables and the t-test for
continuous variables.

b Overlapping in recurrent sites in some patients.
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multifocal PTC in terms of OS, as validated from the analyses of Sur-
veillance, Epidemiology, and End Results database including a total of
89,680 patients from SEER database from 2004 to 2013 [20]. Fur-
thermore, a recent study involving 2211 Chinese PTC patients who
underwent total/near-total thyroidectomy showed that the predictive
role of tumor bilaterality was associated with higher incidence of LN
metastasis and BRAF mutation, and shorter disease-free survival [19].

The present study supported the findings of previous studies in-
dicating that PTC multifocality is associated with advanced disease
status in terms of macroscopic extranodal extension, tumor and nodal
stage, and number and size of positive LNs. Multifocality has been
suggested as a factor predictive of neck LN metastasis in PTC [32].
Multifocality might be present along with an aggressive type of PTC and
more metastatic potential. From our subgroup analyses, multifocality or
bilaterality was not an important prognostic factor in the PTMC sub-
group but in the non-PTMC subgroup. This finding might imply that
tumor multifocality is associated with increased disease recurrence in
the non-PTMC and has little or no significance for PTMC [13]. A recent
study also showed the increased risk of recurrence (HR=4.05, 95%
CI= 2.07–7.93) and mortality (HR=7.25, 95% CI= 2.19–24.03) in
bilateral PTC patients [33]. However, the prognostic role of

Table 2
Univariate analyses of factors associated with recurrence-free survival.

All PTC PTMC Non-PTMC

HR (95% CI) Pa HR (95% CI) Pa HR (95% CI) Pa

Age, ≥55 years 0.79 (0.55–1.13) 0.198 0.33 (0.15–0.71) 0.005 125 (0.82–1.92) 0.300
Gender, men 2.01 (1.37–2.95) <0.001 3.20 (1.58–6.49) 0.001 1.56 (0.98–2.48) 0.059
Multifocality 2.59 (1.80–3.72) <0.001 2.51 (1.24–5.05) 0.010 2.74 (1.78–4.22) <0.001
Bilaterality 1.40 (0.94–2.10) 0.099 1.21 (0.54–2.71) 0.637 1.48 (0.92–2.36) 0.106
Tumor size, > 1 cm 2.73 (1.82–4.12) <0.001

Extrathyroidal extension
Microscopic 2.36 (1.38–4.03) 0.002 1.16 (0.56–2.39) 0.687 4.11 (1.48–11.43) 0.007
Macroscopic 5.76 (3.22–10.28) <0.001 1.76 (0.39–7.86) 0.459 8.18 (2.90–23.04) <0.001
Perineural invasion 2.25 (0.69–7.30) 0.177 1.76 (0.24–13.12) 0.580 3.28 (0.73–14.28) 0.124
Lymphovascular invasion 4.39 (2.87–6.73) <0.001 4.80 (1.67–13.77) 0.004 3.32 (2.07–5.34) <0.001

Nodal status
Pathological positivity 7.85 (4.00–15.50) <0.001 8.32 (2.92–23.73) < 0.001 5.15 (2.08–12.71) <0.001
N1a 4.43 (2.16–9.20) <0.001 5.41 (1.79–16.32) 0.003 2.89 (1.11–7.51) 0.029
N1b 15.46 (7.70–31.06) <0.001 22.11 (7.19–68.01) < 0.001 8.55 (3.41–21.40) <0.001
No of positive LN > 5 6.48 (4.46–9.42) <0.001 6.89 (3.42–13.90) < 0.001 5.06 (3.19–8.04) <0.001
Size of LN, > 3 cm 3.08 (1.52–6.26) 0.002 10.17 (1.37–75.56) 0.023 2.03 (0.95–4.37) 0.069
LN ratio, > 0.3 2.39 (1.67–5.44) <0.001 3.65 (1.82–7.33) < 0.001 1.73 (1.13–2.66) 0.012
Extranodal extension 5.88 (4.09–8.46) <0.001 9.44 (4.64–19.20) < 0.001 3.92 (2.55–6.04) <0.001

T category (AJCC 8th ed.)
T1 Reference Reference Reference
T2 2.15 (1.23–3.72) 0.007 – 1.53 (0.84–2.81) 0.165
T3 2.54 (1.60–4.02) <0.001 1.11 (0.33–3.81) 0.863 2.21 (1.29–3.80) 0.004
T4 4.76 (2.68–8.44) <0.001 4.67 (0.63–34.80) 0.133 3.49 (1.84–6.60) <0.001

Abbreviations: CI, confidence interval; HR, hazard ratio; LN, lymph node; PTC, papillary thyroid carcinoma; PTMC, papillary thyroid microcarcinoma.
a Univariate Cox proportional hazard regression models, P < 0.05.

Table 3
Multivariate analyses for recurrence-free survival.

All PTC PTMC Non-PTMC

HR (95% CI) Pa HR (95% CI) Pa HR (95% CI) Pa

Multifocality 1.93 (1.33–2.80) 0.001 2.05 (1.32–3.18) 0.002
Lymphovascular invasion 2.04 (1.31–3.19) 0.002 1.95 (1.19–3.20) 0.008

Nodal status
N1a 2.75 (1.30–5.81) 0.008 4.10 (1.32–12.73) 0.015 2.47 (0.88–6.96) 0.086
N1b 4.12 (1.76–9.66) 0.001 11.25 (3.24–39.03) < 0.001 3.64 (1.25–10.57) 0.018
No of positive LN > 5 1.81 (1.09–2.99) 0.021 2.40 (1.39–4.16) 0.002

Abbreviations: CI, confidence interval; HR, hazard ratio; LN, lymph node; PTC, papillary thyroid carcinoma; PTMC, papillary thyroid microcarcinoma.
a The multivariate models were performed using a backward stepwise selection procedure with all clinically relevant variables on univariate results (Table 2).

Fig. 1. Kaplan-Meier curves estimating recurrence-free survival (RFS) ac-
cording to the multifocality of PTC. Log-rank test, P < 0.005.
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multifocality or bilaterality for disease-specific or OS remains con-
troversial [20], which needs further multi-institutional studies with
long-term follow-up. The other risk factors of recurrence identified in
our study are already well known and incorporated into the manage-
ment guideline and staging system [9,10], which may prevent further
description of these factors in detail.

Our study has several limitations. This study is retrospective in
nature and has high proportional inclusion of PTMC. Small tumors
might only require observational trial or active surveillance without
surgical treatment [34]. However, higher rates of extrathyroidal ex-
tension, LN metastasis, and extranodal extension were found in our
cohort. Additionally, routine prophylactic central neck dissection is not
advocated by the ATA guidelines, which might be a weak point of our
cohort [10]. However, it would be an advantage that our analyses were
also based on thoroughly examined pathological tumors and nodal
findings, with clear clinical and follow-up information accumulated
over a median of 92months.

Conclusions

The present study has shown that tumor multifocality is an in-
dependent risk factor of PTC recurrence after total thyroidectomy. The
prognostic value of multifocality is particularly significant in PTC pa-
tients with tumor size> 1 cm. Thus, multifocality may indicate a more
progressive state of disease, being included in risk stratification, man-
agement guidelines, and post-treatment surveillance of patients with
PTC.
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