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Extent of thyroid surgery for clinically node-negative
papillary thyroid carcinoma with confirmed nodal
metastases after prophylactic central neck dissection:
a 15-year experience in a single center
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Purpose: The use of prophylactic central neck dissection (PCND) and the extent of thyroid surgery in clinically node-
negative (cNO) papillary thyroid carcinoma (PTC) are controversial. This study aimed to investigate whether the extent of
thyroid surgery influences the prognosis of patients with PTC with central lymph node metastasis (N1a), which was cNO
but pathologically confirmed after PCND.

Methods: This was a single-center retrospective study using medical records. Patients who underwent thyroid surgery
with PCND for the treatment of PTC between 2004 and 2019 were included. Predictive factors and local recurrence rates
were analyzed.

Results: Of 2,274 patients with cNO PTC, 436 were confirmed to have pathologic N1a disease after PCND. Among them, 340
patients (78.0%) underwent total thyroidectomy (TT) and 96 patients (22.0%) underwent less than TT. Of the 374 patients
who were followed up for >6 months, 5 (1.3%) experienced recurrence. The 15-year recurrence-free survival (RFS)
rate was 98.2%. No clinicopathologic factor was predictive of tumor recurrence. RFS tended to be lower in patients who
underwent less than TT than in those who underwent TT; however, the difference was not statistically significant.
Conclusion: Our study showed low recurrence rates in patients with cNO PTC pathologically confirmed as N1a after PCND.
The RFS did not differ according to the extent of thyroid surgery. Considering the low recurrence rate and the surgical
morbidity associated with thyroid surgery, less than TT with PCND may be considered for patients with cNO unilateral PTC
even with a pathologic staging of N1a after PCND.

[Ann Surg Treat Res 2020;99(4):197-204]
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INTRODUCTION

Papillary thyroid carcinoma (PTC) is the most common type
of differentiated thyroid carcinoma (DTC) and has shown
better prognosis than the other types. With the accumulation
of the results of thyroid cancer treatment and evidence from

numerous studies, the guidelines for the treatment of DTCs
have evolved. The American Thyroid Association (ATA)
published guidelines for the management of thyroid nodules
and DTCs in 2006 [1] and revised the guidelines in 2009 [2].
These guidelines recommended near-total thyroidectomy (near-
TT) or TT for all tumors >1 cm, whereas thyroid lobectomy
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alone may be sufficient for <1 cm, low-risk, unifocal,
intrathyroidal papillary carcinomas in the absence of prior
head and neck irradiation or radiologically or clinically involved
neck lymph node (LN) metastases (cNO). In 2015, the ATA
modified their guidelines for the treatment of thyroid cancer
to recommend a more conservative approach and a reduced
extent of surgery compared with the previous guidelines [3].
In the current ATA guidelines, nearIT or TT is recommended
for patients with thyroid cancer >4 cm, those with gross
extrathyroidal extension (ETE), or those with clinically apparent
metastatic disease to the nodes (cN1) or distant sites (cM1).
For patients with DTC <1 cm or between 1 and 4 cm, thyroid
lobectomy can be chosen if there is no evidence of ETE and
cN1. In the National Comprehensive Cancer Network (NCCN)
guidelines, completion thyroidectomy is recommended in
the presence of PTC >4 cm, positive resection margins, gross
ETE, macroscopic multifocal disease >1 c¢m, macroscopic LN
metastasis defined as more than 3-5 involved nodes or >5 mm
in largest dimension, and vascular invasion [4].

Regional LN metastases have been associated with poor
survival outcomes and the risk of recurrent disease [5,6], and
therapeutic central neck dissection (CND) is the standard
treatment for patients with ¢N1 thyroid cancer [3]. Radioactive
iodine (RAI) therapy is selectively recommended by the ATA in
intermediate-risk DTC after TT, including cN1 cases or those
with more than 5 pathologic N1 (pN1) with all involved LNs
<3 m in the largest dimension [3], as well as in patients with
several clinicopathologic factors including neck LN metastases
according to the NCCN guidelines [4]. However, the long-term
results of prophylactic CND (PCND) in patients with ¢cNO PTC
are unclear, especially in those with pathologically proven neck
node metastasis (pN1) after PCND. In addition, the necessity of
completion thyroidectomy in patients with pN1 staging after
PCND to allow for efficient RAI therapy is controversial.

Recent studies have investigated the utility of PCND
in patients with ¢cNO PTC [7,8] and reported inconsistent
results. A meta-analysis showed that PCND reduced the
locoregional recurrence rate in patients with PTC but increased
the postoperative RAI ablation rate and the occurrence
of hypocalcemia [9]. In contrast, another meta-analysis
showed no significant differences in recurrence and long-
term complications regardless of PCND [10]. Ryu et al. [11]
investigated the risk factors for recurrence in ¢<NO PTC patients
who underwent TT plus bilateral CND and were verified to
have pNla disease. They found that gross ETE and nodal
factors such as LN ratio >05 and 3 or more positive LNs were
predictive of recurrence. Previous studies have attempted to
determine the rationality of PCND in patients with ¢NO PTC;
however, studies on whether unilateral thyroid lobectomy or
TT should be performed according to the results of PCND are
limited. Moreover, long-term follow-up results with or without

completion thyroidectomy in patients with pN1 staging after
PCND are lacking,

Our study aimed to investigate whether the extent of thyroid
surgery influences the prognosis of patients with PTC with
central LN metastasis (N1a), which is ¢cNO but pathologically
confirmed after PCND.

METHODS

From April 2004 to June 2019, the medical records of 2,274
patients who underwent thyroid surgery with PCND for the
treatment of ctNO PTC at Daegu Catholic University Hospital
were reviewed. Of these, patients who were confirmed to
have pNla disease after PCND were identified for inclusion
in this study. Patients who had evidence of central neck LN
metastases on preoperative neck ultrasound (US) or neck CT,
those who underwent completion thyroidectomy because of
the recurrence of PTC within 6 months after the first surgery,
and those who underwent sampling of lateral neck LNs and
were found to have lateral neck LN metastases were excluded.
Clinicopathologic characteristics including age, sex, tumor size,
multiplicity, bilaterality, minimal ETE, number of metastatic
LNs, removed LNs, postoperative RAI ablation, and tumor
recurrence were evaluated. The LN ratio was defined as the
number of metastatic LNs divided by the number of removed
LNs.

Ethical approval for the study was obtained from the
Institutional Review Board (IRB) of Daegu Catholic University
Hospital (CR-20-040). The written informed consent from the
patients was waived from the IRB according to the deliberation
criteria.

The included patients underwent thyroidectomy (TT or less
than TT [unilateral lobectomy or isthmusectomy]). The extent
of thyroid surgery was preoperatively determined on the basis
of preoperative staging, tumor size, bilaterality, multifocality,
and patient's preference. During surgery, conversion from
less than TT to TT was performed at the surgeon’s decision
according to the status of LN metastasis and intraoperative
findings.

PCND refers to the removal of neck LNs at level VI including
the Delphian (prelaryngeal), pretracheal, paraesophageal, and
paratracheal nodes. Bilateral PCND was performed in patients
who underwent TT, and ipsilateral PCND was performed
in patients who underwent less than TT. All patients who
underwent TT also underwent postoperative thyroid remnant
ablation with 30-150 mCi of RAL except for those who refused
RAI therapy. Patients who underwent less than TT were not
eligible for postoperative RAI ablation.

Postoperative follow-up was performed at intervals of 3-6
months for the first postoperative year and 6 months-1 year
thereafter. During the follow-up, all patients underwent
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routine physical examination, neck US, chest radiography, and
measurement of serum thyroglobulin (Tg) and anti-Tg antibody
at each visit. We defined tumor recurrence as structural neck
recurrence that was confirmed with cytology or biopsy, or
distant metastatic disease found in imaging studies with
elevated serum Tg level. Biochemical incomplete response was
defined as follows: nonstimulated Tg of >1 ng/mL or thyroid-
stimulating hormone-stimulated Tg of >10 ng/mL in patients
treated with TT and RAI ablation [3].

Statistical analysis was performed using IBM SPSS Statistics
ver. 10.0 (IBM Corp., Armonk, NY, USA). For statistical analysis,
the chi-square test or Fisher exact test was used to compare
categorical variables. To analyze continuous data, Student
t-test or the nonparametric Mann-Whitney U-test was used.
Cox proportional hazard model and multivariate logistic
regression were used to analyze the association between the
clinicopathologic factors and recurrence-free survival (RFS).
Kaplan-Meier curve analysis with the log-rank test was used
to compare RFS according to the extent of thyroid surgery and

Table 1. The demographics and the clinicopathologic
characteristics of patients

Variable Value (n = 436)
Age (yr) 47.1 £12.4 (17-80)
<45 152 (34.9)
>45 284 (65.1)
Sex
Male 117 (26.8)
Female 319 (73.2)
Year of thyroid surgery
2004-2008 6(17.4)
2009-2014 286 (65.6)
2015-2019 (17 0)
Tumor size (cm)” 0.9 + 0 6 (0.1-3.8)
<1 312 (73.6)
>1 112 (26.4)
Minimal extrathyroidal extension” 137 (31.6)
Multiplicity” 139 (32.7)
Bilaterality” 0(21.3)
Extent of thyroid surgery
Total thyroidectomy 340 (78.0)
Less than total thyroidectomy 6 (22.0)
Number of metastatic lymph nodes 22+ 1 7 (1-14)
<3 2 (83.0)
4-5 5(12.6)
>5 9(4.4)
Number of removed lymph nodes 7.2 4 4 (1-26)
Lymph node ratio 0.38 +0.26 (0.04-1.25)
Postoperative radioactive iodine 306 (73.2)

ablation®

Values are presented as mean + standard deviation (range) or
number (%).
'n =424, "n = 434,

“n =425, =423, “n = 418.

other predictive factors. A P-value of <0.05 was considered to
indicate statistical significance.

RESULTS

Patient characteristics
Of the total of 2,274 patients with cNO PTC, 436 patients

were confirmed to have pNla disease after PCND. The patient
characteristics are presented in Table 1. The average patient
age was 471 *+ 124 years (range, 17-80 years). Of the patients,
340 (78.0%) underwent TT and 96 (22.0%) underwent less than
TT. The mean tumor size was 098 + 0.6 cm, and 312 patients
(73.6%) had papillary thyroid microcarcinoma. Among the 436
patients, the mean number or metastatic LNs was 2.2 + 1.7 and
362 patients (83.0%) had fewer than 3 cervical LN metastases in
the central neck compartment. When comparing the extent of
thyroid surgery according to the year of surgery, the proportion
of less than TT increased over time (Fig. 1). The median follow-
up time (range) was 71 (6-186) months. Not surprisingly, the
median follow-up period was longer in patients who underwent
TT than in those who underwent less than TT regardless of
RAI ablation (77 [range, 6-186] months and 37 [range, 6-135]
months, respectively; P < 0.001).

Of the 374 patients who were followed for >6 months,
recurrence occurred in 5 patients (1.3%). The sites of recurrence
were the remnant thyroid gland in 2 patients, lateral neck
LNs in 2 patients, and ipsilateral operative bed in one patient
(Table 2). None of the followed up patients had a biochemical
incomplete response. Even in patients with structural
recurrence, the nonstimulated Tg values were <1 ng/mL. None
of the patients had distant metastasis. The 15-year RFS rate was
08.2%.
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Fig. 1. Extent of thyroid surgery according to time period.
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Table 2. Clinicopathologic characteristics of patients with tumor recurrence

Patient 2 Patient 3 Patient 4 Patient 5

Patient 1

Characteristic

57

56 43 46
Female Female Male

Female

48
Female

Age at diagnosis (yr)

Sex

2014
Unilateral lobectomy

2013
Total thyroidectomy

2011
Total thyroidectomy

2010
Total thyroidectomy

2008
Unilateral lobectomy

Year of initial thyroid surgery

Extent of initial thyroid surgery

and isthmusectomy

and isthmusectomy

Left
0.6

Left Bilateral
0.3

Right

Left
0.2

Laterality of tumor
Tumor size (cm)

1.7
No
Yes
Yes

1.5
Yes
Yes
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No
Yes

Yes

No

Minimal extrathyroidal extension

Multiplicity
Bilaterality

No

No

No

No

No

No

Number of metastatic lymph nodes
Number of removed lymph nodes

Lymph node ratio

19
0.16
Yes

11
0.09
Yes
108
Ipsilateral operative bed

0.17

0.33

Yes

0.13

No

No
135

Remnant right thyroid

Postoperative radioactive iodine ablation

47
Remnant right thyroid

69

Left lateral neck node

94
Left lateral neck node

Time to recurrence after initial surgery (mo)

Site of tumor recurrence

gland

gland

Association between clinicopathologic factors and

tumor recurrence
The LN ratio was significantly associated with tumor

recurrence (P = 0.000), and the LN ratio in patients with
recurrence was lower than that in patients without recurrence
(0.18 = 0.04 and 038 = 0.26, respectively). No other factors
were associated with tumor recurrence in patients with cNO
PTC pathologically confirmed as Nla after PCND (Table 3). No
significant difference in tumor recurrence rates was observed
between the less than TT group and the TT group. The RFS
tended to be lower in patients who underwent less than TT
than in those who underwent TT; however, the difference was
not statistically significant (Fig, 2).

Univariate and multivariate analyses of risk factors

for tumor recurrence
Univariate analysis using the Cox proportional hazard

model showed no clinicopathologic factors predictive of
tumor recurrence (Table 4). The hazard ratio (HR) of multiple
tumors and less than TT seemed to be increased (HR [95%
confidence interval]: 2.892 [0.483-17.311] and 3.541 [0.588-
21320], respectively); however, no statistical significance was
found (P = 0.245 and P = 0.167, respectively). Further, no
significant factor predicting tumor recurrence was identified in
multivariate logistic regression analysis.

DISCUSSION

In this study, we investigated the tumor recurrence and RFS
rates according to the extent of thyroid surgery in patients
with ¢cNO PTC who underwent TT or less than TT plus PCND
and were confirmed to have pNla disease. No significant
differences in tumor recurrence and RFS rates were found
between the less than TT and TT groups even with a pathologic
staging of Nla after PCND. Most previous studies investigating
the effects of PCND included only patients with ¢NO PTC
undergoing TT. Therefore, no previous study has compared
the outcomes between TT and thyroid lobectomy in patients
with <NO PTC and pNla after PCND. Several studies evaluated
disease-free survival (DFS) depending on the surgical extent
of thyroidectomy regardless of clinical neck node metastasis.
In a recent study comparing DFS in patients with PTC after
1:1 propensity score matching by age, sex, tumor size, ETE,
multifocality, and neck LN metastasis, no significant difference
in DFS was observed between a TT group and a thyroid
lobectomy group [12]. In addition, lobectomy was not associated
with an increased risk of structural persistent/recurrent
disease [12]. Consistent with a previous study [12], our results
support the feasibility of unilateral thyroid lobectomy without
completion thyroidectomy for the treatment of cNO unilateral
PTC even if neck LN metastasis is confirmed after PCND.
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Table 3. Association between the clinicopathological factors and tumor recurrence in patients with ¢cNO PTC and pathologic
N1a after PCND

Tumor recurrence

Variable P-value
Yes (n = 5) No (n =431)

Age (yr) 50.0 +6.2 47.0+12.4 0.593
<45 1(0.7) 151 (99.3) 0.662
>45 4(1.4) 280 (98.6)

Sex 0.729
Male 1(0.9) 116 (99.1)

Female 4 (1.3) 315(98.7)

Year of thyroid surgery 0.595
2004-2008 1(1.3) 75 (98.7)

2009-2014 4(1.4) 282 (98.6)
2015-2019 0(0) 74 (100)

Tumor size (cm) 1.4+0.6 1.3+0.6 0.720
<1 3(1.0) 309 (99.0) 0.611
>1 2 (1.8) 110 (98.2)

Minimal ETE 2(1.5) 135 (98.5) 0.653

Multiplicity 3(2.2) 136 (97.8) 0.336

Bilaterality 1(1.1) 89 (98.8) 0.944

Extent of thyroid surgery 0.304
Total thyroidectomy 3(0.9) 337 (99.1)

Less than total thyroidectomy 2(2.1) 94 (97.9)

Number of metastatic LNs 1.4+09 22+1.7 0.309
<3 5(1.4) 357 (98.6) 0.596
4-5 0(0) 55 (100)
>5 0(0) 19 (100)

Number of removed LNs 9.4 +6.1(3-19) 7.2 £4.4(1-206) 0.258

LN ratio 0.18 £ 0.04 0.38 £0.26 0.006

Postoperative RAI ablation 0.614
Yes 3(1.0) 303 (99.0)

No 2(1.8) 110 (98.2)

Values are presented as mean =+ standard deviation (range) or number (%).
PTC, papillary thyroid carcinoma; PCND, prophylactic central neck dissection; ETE, extrathyroidal extension; LN, lymph node; RAI,
radioactive iodine.

L0 T R OB H BB The presence of neck LN metastases in patients with PTC

has been reported to be associated with compromised survival

0.8 - and a higher recurrence rate that ranges from 3% to 32%
compared with the absence of neck LN metastasis [3,5,6,13,14].

0.6 - Postoperative RAI ablation has been used to eliminate

4 postsurgical remnant thyroid tissue to decrease the risk of
. 04 - recurrence and to facilitate the early detection of recurrence and
initial staging by identifying previously undiagnosed disease

0.2 [2,15]. In this regard, the 2009 ATA guidelines recommended

o= 0,125 — -II_-ZtsasI Enggoitgf;tz:ny _ RAI ablation for selected patients with 1-4 ¢m thyroid cancers

0 - e yrIO|dec:tomyl confined to the thyroid, those with documented LN metastases,

0 20 40 60 80 100 120 140 160 180 200 or those with other high-risk factors for recurrence or death

Time (mo) from thyroid cancer [2]. Thereby, completion thyroidectomy

Fig. 2. Recurrence-free survival (RFS) according to the extent ~ Was necessary for those patients to allow RAI therapy.
of thyroidectomy. However, there has been little evidence on the impact of RAI

in low-risk DTC cases and the indications of RAI ablation are
becoming more selective [16,17]. In the 2015 ATA guidelines,
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Table 4. Univariate Cox regression analysis and multivariate logistic regression analysis of the risk factors for tumor

recurrence

Univariate analysis

Variable
HR (95% ClI)

Tumor size, <1 cm

Minimal extrathyroidal extension
Multiple tumor

Bilateral tumor

Less than total thyroidectomy
Number of metastatic LNs, >5
LN ratio, >0.3

Postoperative RAI ablation

0.568 (0.281-10.075)
1.301 (0.217-7.791)
2.892 (0.483-17.311)
0.877 (0.098-7.844)
3.541 (0.588-21.320)
0.046 (0-100)

0.149 (0.017-1.338)
0.308 (0.051-1.863)

Multivariate analysis

P-value HR (95% Cl) P-value
0.568 3.323 (0.409-26.993) 0.261
0.773 1.563 (0.187-13.029) 0.680
0.245 5.525 (0.691-44.2) 0.107
0.906 0.376 (0.025-5.692) 0.481
0.167 3.693 (0.058-235.671) 0.538
0.737 1.198 >0.999
0.089 <0.001 0.995
0.200 0.744 (0.013-41.755) 0.886

HR, hazards ratio; Cl, confidence interval; LN, lymph node; RAI, radioactive iodine.

the initial risk stratification system for DTC was modified and
an LN status of no clinical LN metastasis or 5 or fewer pN1
micrometastases (defined as <0.2 cm in the largest dimension)
was classified as a low-risk factor [3]. The tumor recurrence rate
of ctNO PTC patients was relatively low, ranging from 0% to 9%
[18,19], whereas those of <NO PTC and pN1 (identified only by
PCND) patients ranged from 4% to 11.5% [11,18,19]. Likewise,
the tumor recurrence rate in our study was as low as 1.3%.
Considering the low recurrence rate, postoperative RAI may
not be routinely recommended for cNO PTC patients, even with
pathologically confirmed LN metastasis after PCND. Further,
it is not necessary to perform TT to allow postoperative RAI in
cNO low-risk PTC.

Although the surgical treatment of low- to intermediate-
risk DTCs is evolving into a more conservative approach, the
extent of thyroid surgery for PTC is still a matter of debate. It
is controversial whether to perform TT or thyroid lobectomy
for the treatment of <NO PTC <4 cm, and whether or not
to perform completion thyroidectomy when subclinical LN
metastasis is confirmed after the initial surgery in patients with
cNO PTC. Several studies analyzing large-scale databases failed
to demonstrate a significant difference in survival between
patients who underwent TT and those who underwent
thyroidectomy [20-23]. Recently, Song et al. [12] showed similar
DFS between TT and thyroid lobectomy in patients with
1-4 cm PTC after controlling for major prognostic factors. In
contrast, a recent retrospective study using the National Cancer
Database showed improved survival in patients who underwent
TT compared with those who underwent thyroid lobectomy for
2.0-39 cm PTC, but not for 1.0-1.9 cm tumors [24]. In addition
to DFS, postoperative complications are one of the factors
to consider when determining the extent of thyroidectomy
because of the increased risk of complications in TT compared
with thyroid lobectomy [25]. Our study also found no significant
difference in tumor recurrence and RFS rates according to the
surgical extent. Our results support the feasibility of thyroid

lobectomy as the initial surgical procedure in patients with cNO
unilateral PTC.

Although routine PCND has been controversial, the extent
of thyroidectomy when LN metastasis is identified in PCND is
also debated. Central neck LN metastases have been reported
to exist in the range of 16.7% to 82.3% at the time of diagnosis
in patients with PTC undergoing PCND [26,27]. Therapeutic
LN dissection for the treatment of cN1 PTC is well accepted
[3,5,14,28]. However, preoperative detection of metastatic
LNs in the central neck compartment is somewhat difficult
and there are limitations in the diagnosis of central neck LN
metastasis using preoperative neck US or CT [27]. In this regard,
PCND can help assess the neck LN status and make decisions
about RAI therapy [11]. While routine PCND remains debated,
whether or not to perform completion thyroidectomy when
LN metastases are identified after PCND is another concern
for thyroid surgeons. In a recent study, it was suggested that
frozen section examination in PCND for ¢TINO unifocal PTC
can be useful to intraoperatively assess the LN status; if occult
LN metastasis occurs, TT and CND become mandatory [29].
In another study, the authors proposed indications for thyroid
lobectomy for DTCs based on a review of the impact of various
clinicopathologic features on structural recurrence or survival
[30]. They suggested that a more conservative management
approach may be a reasonable alternative to immediate
completion of thyroidectomy in <NO DTCs even with metastatic
LNs according to LN-related variables [30]. In our study, all
included patients had LN metastasis, but the tumor recurrence
rate was low and there were no significant differences in the
tumor recurrence and RFS rates between TT and less than
TT. To our knowledge, this is the first study to compare the
outcomes of TT and thyroid lobectomy in patients with <NO
PTC and pNla after PCND. Considering the low recurrence rate
and the surgical morbidity associated with thyroid surgery, our
results showed the feasibility of thyroid lobectomy without
immediate completion thyroidectomy in ¢NO PTC patients
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undergoing PCND and with verified neck LN metastasis after
PCND.

This study had several limitations. First, this was a
retrospective study and the postoperative complications could
not be adequately assessed. In addition, there were limitations
to the available dataset from our retrospective cohort. Second,
because the number of recurrent cases was small, the reliability
of the statistical analysis may be diminished by the division of
patients into the recurrent and nonrecurrent groups. Third, the
follow-up period was relatively short to confirm recurrence in
some patients. In particular, the median follow-up period was
shorter in patients who underwent less than TT than in those
who underwent TT. The relatively short follow-up period of <5
years may have affected the RFS of patients who underwent
less than TT. Further prospective, multi-institutional clinical
trials are needed to define the rationality of thyroid lobectomy
in ¢NO unilateral PTC and to identify predictors that will help
determine the extent of thyroid surgery.

In conclusion, our study showed low recurrence rates in
patients with <NO PTC pathologically confirmed as Nla after
PCND. No difference in RFS according to the extent of thyroid
surgery was found. Less than TT with PCND may be considered
as the initial treatment for patients with c¢NO unilateral PTC
even with a pathologic staging of N1a after PCND. Furthermore,

with respect to substantial LN involvement in PTC and surgical
removal of all structural disease, PCND in ¢NO PTC can be a
useful and reasonable procedure.
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