E m Clinical and Experimental Otorhinolaryngology Vol. 13, No. 2: 194-202, May 2020

Original Article

()

Check for
updates

https://doi.org/10.21053/ce0.2019.01634
pISSN 1976-8710 elSSN 2005-0720

The Effect of Prophylactic Central Neck Dissection
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Recurrence in Patients With Papillary Thyroid
Carcinoma: A Meta-Analysis
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Objectives. Hemithyroidectomy is commonly performed in patients with low- to intermediate-risk papillary thyroid carci-
noma. The purpose of this meta-analysis was to evaluate the effect of prophylactic central neck dissection on locore-
gional recurrence in patients undergoing hemithyroidectomy.

Methods. A meta-analysis was performed of full-text publications published in English retrieved from the Embase database.

Results. The rate of regional recurrence in the central compartment after hemithyroidectomy, with or without prophylactic
central neck dissection, was 0.17% and 1.78%, respectively. This difference was statistically significant. Recurrence in
the lateral compartment or contralateral thyroid was not affected by prophylactic central neck dissection; the overall

rate of recurrence was 1.3% and 5.4 %, respectively.

Conclusion. Prophylactic central neck dissection significantly reduced the risk of recurrence in the central compartment in

patients undergoing hemithyroidectomy.
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INTRODUCTION

In light of recent articles that have reported no significant differ-
ences in oncological results between hemithyroidectomy and
total thyroidectomy in patients with low- to intermediate-risk
papillary thyroid carcinoma, the indications for hemithyroidec-
tomy have been expanded [1,2]. However, controversy regard-
ing central neck dissection persists, even in cases of hemithy-
roidectomy, given that occult nodal metastasis in the central
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compartment has been observed in approximately one-half of
patients clinically diagnosed with NO papillary carcinoma [3,4].
Some meta-analyses have investigated the effectiveness of pro-
phylactic central neck dissection performed with total thyroid-
ectomy [5-7], but not in patients undergoing hemithyroidectomy
alone. The purpose of this study, therefore, was to evaluate the
oncological effect of prophylactic central neck dissection per-
formed during hemithyroidectomy in patients with low- to in-
termediate-risk papillary thyroid carcinoma.

MATERIALS AND METHODS

Literature search

The Embase and Medline database was searched on June 3,
2019 using the terms “papillary thyroid carcinoma,” “hemithy-
roidectomy,” “lobectomy,” and “central OR node.”
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( 592 Records from Embase ) ( 427 Records from Medline )

195

( 687 Records after duplicate removal )_,(

621 Records excluded by title screening

P
( 66 Records for abstract and full-text review )—> 50 Full-text articles excluded, with reasons

5 Total thyroidectomy cases only

4 Cross sectional study about neck metastasis without follow-up data
12 No description about CND
10 No separate follow-up result by CND
13 No separate follow-up result by lobectomy

6 Recurrence site is not described

( 16 Studies included in qualitative synthesis )—»

\4

~
2 Studies excluded

Ebina et al. (2014): extent of less than total thyroidectomy was unclear
Liu et al. (2019): included 208 N1b patients (62.8%, 208/331)

J

14 Studies included in quantitative synthesis
(meta-analysis)

Fig. 1. Flow diagram illustrating the literature search protocol. CND, central neck dissection.

Inclusion criteria

Observational studies published as full-text articles in English
were screened using following inclusion criteria: performance of
central neck dissection was clearly stated; extent of thyroidecto-
my was clearly defined, and data regarding hemithyroidectomy
were separately reported; recurrence was reported separately
according to site (i.e., contralateral thyroid, and central and lat-
eral compartments); and studies included patients with low to
intermediate risk papillary thyroid carcinoma.

Data analysis

There were only two comparative studies; as such, all observa-
tional studies reporting oncological results after hemithyroidec-
tomy—with or without central neck dissection—were searched
and underwent proportional meta-analysis. The recurrence rate
was calculated for the contralateral thyroid, and central and lat-
eral compartments, separately. The proportional meta-analysis
was performed using StatsDirect Ver. 3 (Cheshire, UK) and com-
prehensive meta-analysis (Biostat, Englewood, NJ, USA). Forest

H|1|GIHIL]I]|G|H]|T]S]

= Recurrence in the central compartment was lower in the cen-
tral neck dissection (CND) group.

= The central compartment recurrence rate was 0.17 % with CND
and 1.78% without CND.

= The lateral compartment recurrence rate was 1.3%, with no
difference according to whether CND was performed.

= New carcinoma in the contralateral lobe was observed in 5.4 %
of cases overall.

plots were constructed using Excel (Microsoft Corp., Redmond,
WA, USA). Quality assessment of the included articles was per-
formed using the risk of bias assessment tool for non-random-
ized studies (RoBNAS) and Review Manager ver. 5.3 (Cochrane
Collaboration, Copenhagen, Denmark).

RESULTS

In total, 687 records were retrieved from the Embase database
after removal of duplicates. Upon screening article titles, 621 ir-
relevant records were excluded. The abstract and full text of 66
records were screened, and 14 were included in the quantitative
analysis. The articles published by Ebina et al. [8] and Liu et al.
[9] reported follow-up data for patients who underwent hemithy-
roidectomy with central neck dissection, but were excluded. In
the study by Ebina et al. [8], the extent of hemithyroidectomy
was unclear and many subtotal thyroidectomies were included.
In the study by Liu et al. [9], 62.8% of patients exhibited lateral
neck metastasis, and it appeared that the researchers applied
different indications from what is generally accepted (Fig. 1).
Table 1 summarizes the outcomes of the 14 studies that were
ultimately included in the analysis [10-23]. Two studies investi-
gated the impact of prophylactic central neck dissection in
hemithyroidectomy using a comparative method [11,19]. Six in-
vestigations compared oncological results between total thyroid-
ectomy and hemithyroidectomy in various subjects; however,
only the data regarding hemithyroidectomy were included in
the present study [10,12,13,20,21,23]. Others compared recur-
rence according to various factors among patients who under
went hemithyroidectomy [14-18,22]. The patients included were
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mostly those with a tumor size <4 cm and no clinical preopera-
tive lymph node metastasis. The rates of developing new carci-
noma in the contralateral thyroid, lymph node metastasis in the
central compartment, and lymph node metastasis in the lateral
compartment were calculated separately. In studies in which
routine central neck dissection was performed, the rate of occult
metastasis in the central compartment was found to range from
28.0% t0 59.65%.

In the quality assessment according to the RoBNAS criteria,
most studies were found to be free of problems. Kwon et al. [13]
did not report oncological results from all patients; results were
only reported for 688 of the 755 patients used for case-control

Choi, 2019

Hyun, 2012

Kuba, 2017

Kwon, 2017

Lee, 2014

Li, 2013

Matsuzu, 2013

Park, 2017

Park, 2018

Son, 2017

Song, 2019

Vaisman, 2011

Vaisman, 2013

. . . . . . . . . . . . . . Selective outcome reporting

. . . . . . . . . . . . . . Measurement of intervention
. . . . . . . . . . . . . . Blinding for outcome assessment
. . . . . . . . ~ . . . . . Incomplete outcome data

. . . . . . . . . . . . . . Selection of participants
@ . OO OO G® ~® ® ® ® | ® conounding variables

Xue, 2017

Fig. 2. Risk of bias summary according to the risk of bias assess-
ment tool for non-randomized studies.

matching. Vaisman et al. [21,22] included cases other than papil-
lary carcinoma in both studies. Xue et al. [23] only selected cas-
es of multifocal papillary thyroid carcinoma. Therefore, these
four studies were classified as having a high risk of bias in par
ticipant selection. Vaisman et al. [22] did not clearly describe the
number of patients who underwent central neck dissection, al-
though the authors reported that they did not routinely perform
prophylactic central neck dissection; therefore, their study was
classified as having a high risk of bias in confounding variables.
Studies by Kuba et al. [12] and Matsuzu et al. [16] did not re-
port lymph node metastasis in the central and lateral compart-
ments separately. Park et al. [18] did not report recurrence in
the contralateral thyroid and, in one study by Vaisman et al. [22],
the follow-up period was too short (12 months; range, 3-28
months), making it difficult to calculate the true recurrence rate.
Thus, these studies were classified as having a high risk for bias
in incomplete outcome data (Fig. 2).

In the proportional meta-analysis, central compartment recur-
rence occurred in 0% to 1.75% of cases, with a mean of 0.17%
when prophylactic central neck dissection was performed. When
it was not performed, the recurrence rate was found to be 0%
to 6.4%, with a mean of 1.78%. A between-group comparison
according to whether prophylactic central neck dissection was
performed yielded a significant difference (P=0.018) (Fig. 3A).
Lateral compartment recurrence demonstrated no difference ac-
cording to whether prophylactic central neck dissection was
performed; the recurrence rate ranged from 0% to 3.72%, with
a mean of 1.31% (Fig. 3B). Carcinoma in the contralateral thy-
roid was observed in 2.17% to 24.6% of cases, with a mean of
5.44% in total; no significant difference was found according to
whether central neck dissection was performed (Fig. 3C).

DISCUSSION

Although many studies have investigated the issue, controversy
continues regarding the value of prophylactic central neck dis-
section. In the American Thyroid Association (ATA) guidelines
published in 2016, prophylactic central neck dissection was not
recommended for T1- or T2-differentiated thyroid cancers [24].
The authors of the guideline stated that prophylactic central
neck dissection can identify a substantial number of pN1 pa-
tients; however, the direct effect of this procedure is small. An-
other problem with central neck dissection during total thyroid-
ectomy is that morbidity can be excessively high when an inex-
perienced surgeon is operating.

Some meta-analyses have analyzed the effect of central neck
dissection in patients undergoing total thyroidectomy. A com-
mon finding of those studies is that prophylactic central neck
dissection reduced locoregional recurrence from 4.59 %-8.6%
t0 2.52%-5.9% [5-7,25].This change in locoregional recurrence
was due to decreased recurrence in the central compartment,
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Recurrence in Central Compartment

Study Event Total Y%recurrence CIlower Clupper % weight Malignancy r_ate% )
Random effects (DerSimonian-Laird)

Lobectomy with prophylactic CND

Choi, 2019 0 974 0.000 0.000 0378 18.8 ['S

Hyun, 2012 0 42 0.000 0.000 8.408 22

Kwon, 2017 0 688 0.000 0.000 0.535 16.4 -

Lee, 2014 0 281 0.000 0.000 1.304 10.1 -—

Li, 2013 0 135 0.000 0.000 2.696 59

Park, 2018 1 1047 0.096 0.002 0.531 19.2 -

Son, 2017 4 399 1.002 0.274 2.547 125 I —
Song, 2019 0 381 0.000 0.000 0.964 12.1 -—

Xue, 2017 1 57 1.754 0.044 9.392 2.8 =
Subtotal 6 4004 0.171 0.034 0413 100.0 "

Heterogeneity: Cochran Q=14.210, df=8, (» =0.0765), 1°=43.7%
Begg-Mazumdar: Kendall's tau=0.556 (p =0.0446)

Lobectomy only

Hyun, 2012 4 63 6.349 1.757 15.466 149 -
Park, 2017 5 734 0.681 0.222 1.583 315 -

Son, 2017 3 138 2.174 0.451 6.222 21.7 —_— -
Vaisman, 2011 0 72 0.000 0.000 4.994 16.1

Vaisman, 2013 1 70 1.429 0.036 7.704 15.8 =

Subtotal 13 1077 1.782 0.508 3.811 100.0 ——

Heterogeneity: Cochran Q=10.361, df=4, (» =0.0348), 1’=61.4%
Begg-Mazumdar: Kendall's tau=0.8 (»=0.0833) T T 1

0 5 10 15
Total between: Cochrane Q=5.590, df=1, (p=0.018)
Overall 19 5081 0.487 0.172 0.963 o
Recurrence in Lateral Compartment
Study Event Total % recurrence CIlower CIupper % weight Malignancy rate % )
Random cffects (DerSimonian-Laird)
Lobectomy with prophylactic CND
Choi, 2019 4 974 0411 0.112 1.048 14.1 -
Hyun, 2012 0 42 0.000 0.000 8.408 52
Kwon, 2017 4 688 0.581 0.159 1.482 13.6 -
Lee, 2014 3 281 1.068 0.221 3.088 11.8 — .
Li, 2013 0 135 0.000 0.000 2.696 9.5
Park, 2018 39 1047 3.720 2.662 5.057 142 — -
Son, 2017 9 399 2256 1.037 4.239 12.7 S —
Song, 2019 10 381 2.625 1.266 4.774 12.6 R
Xue, 2017 0 57 0.000 0.000 6.267 6.3
Subtotal 69 4004 1.298 0.516 2.429 100.0 ——
Heterogeneity: Cochran Q=47.931, df=8, (» <0.0001), 1’=83.3%
Begg-Mazumdar: Kendall's tau=0.2778 (p =0.3585)
Lobectomy only
Hyun, 2012 2 63 3.175 0.387 11.002 13.1 -
Park, 2017 5 734 0.681 0.222 1.583 37.3 -
Son, 2017 4 138 2.899 0.795 7.255 21.2 —
Vaisman, 2011 0 72 0.000 0.000 4.994 143
Vaisman, 2013 0 70 0.000 0.000 5.133 14.1
Subtotal 11 1077 1.027 0.366 2.733 100.0 —-—
Heterogeneity: Cochran Q=7.523, df=4, (p =0.1107), 1’=46.8%
Begg-Mazumdar: Kendall's tau=0.4 (p =0.4833) T T 1
0 5 10 15
Total between: Cochrane Q=0.0027, df=1, (p =0.959)
Overall 80 5081 1312 0.671 2.163 9

Fig. 3. Proportional analysis of recurrence after lobectomy with or without central neck dissection. Comparisons of recurrence in the central
compartment (A), recurrence in the lateral compartment (B). Cl, confidence interval; CND, central neck dissection. (Continued to the next page)
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Study Event Total % malignancy CIlower CIupper % weight Malignancy rate % .
Random cffects (DerSimonian-Laird)
Lobectomy with prophylactic CND
Choi, 2019 87 974 8.932 7.216 10.901 12.6 ——
Hyun, 2012 1 42 2.381 0.060 12.566 5.1 -
Kuba, 2017 5 120 4.167 1.367 9.456 8.6 —
Kwon, 2017 22 688 3.198 2.015 4.801 12.3 -
Lee, 2014 19 281 6.762 4.120 10.358 10.8 —
Li, 2013 6 135 4.444 1.648 9.423 8.9 —
Matsuzu, 2013 52 1088 4.779 3.590 6.221 12.7 —
Son, 2017 9 399 2.256 1.036 4.239 11.5 ——
Song, 2019 18 381 4.724 2.824 7.364 114 — -
Xue, 2017 14 57 24.561 14.127  37.761 6.1 bl
Subtotal 233 4165 5.657 3.825 7.821 100.0 ——
Heterogeneity: Cochran Q=58.9, df=9, (» <0.0001), 1’=84.7%
Begg-Mazumdar: Kendall's tau=0.022 (p >0.9999)
Lobectomy only
Hyun, 2012 8 63 12.698 5.645 23.497 16.2 -
Park, 2017 20 734 2.725 1.672 4.177 28.0 .
Son, 2017 3 138 2.174 0.451 6.222 21.6 ——
Vaisman, 2011 3 72 4.167 0.868 11.698 172 —
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Begg-Mazumdar: Kendall's tau=1 (p =0.0167) ! ! ! ! ! '
0 5 10 15 20 25 30
Total between: Cochrane Q=0.238, df=1, (» =0.626)
Overall 271 5242 5.442 3.911 7.210 e

Fig. 3. (Continued) Proportional analysis of recurrence after lobectomy with or without central neck dissection. (C) Comparison of recurrence in
the contralateral thyroid. Cl, confidence interval; CND, central neck dissection.

but not in the lateral compartment [7]. However, radioactive io-
dine therapy and thyroid-stimulating hormone (TSH) suppres-
sion can be a confounding factor for this reduction in regional
recurrence rates. When a tumor is pathologically diagnosed as
N1 by central neck dissection, radioactive iodine therapy may
be used with a higher dose and more stringent TSH suppression
will be applied. Therefore, although there is no clear evidence
that the addition of radioactive iodine therapy or TSH suppres-
sion reduces recurrence, postoperative treatment could be a
confounding variable. In contrast, morbidity is significantly in-
creased by central neck dissection in patients undergoing total
thyroidectomy. According to previous meta-analyses, the risk for
recurrent laryngeal nerve paralysis did not change according to
whether central neck dissection was performed. However, cen-
tral neck dissection significantly increased the risk of transient
and permanent hypocalcemia [5-7]. Therefore, balancing the
risks and benefits of central neck dissection is an important con-
sideration in patients undergoing total thyroidectomy.

Until the revised ATA guideline was published in 2016, total
thyroidectomy was regarded as the optimal surgical procedure
in most cases of papillary thyroid carcinoma. However, recent
reports describing outcomes in patients receiving active surveil-
lance for papillary microcarcinoma have significantly changed
surgeons’ approach to thyroid surgery [26,27], and hemithyroid-

ectomy—as a more conservative procedure—is now regarded as
optimal in many instances, even in the revised ATA guidelines
[24]. Nevertheless no meta-analyses have yet investigated the
effects of central neck dissection in hemithyroidectomy. In addi-
tion, radioactive iodine therapy is not possible after hemithy-
roidectomy, and TSH suppression is not applied or only mini-
mally applied. Therefore, we believed that it would be possible
to substantiate the benefit of prophylactic central neck dissec-
tion in hemithyroidectomy, while excluding other confounding
factors.

Because hypocalcemia rarely occurs after hemithyroidectomy,
this meta-analysis only analyzed clinical outcomes involving re-
currence. In total, recurrence in the contralateral thyroid lobe
was observed in 5.4% of patients, without a significant difference
according to whether central neck dissection was performed, as
expected. Recurrence in the lateral compartment was also not
affected by central neck dissection, with an average recurrence
rate of 1.31%. However, the recurrence rate in the central com-
partment was significantly lower in patients who underwent pro-
phylactic central neck dissection (0.17% vs. 1.78%). This result
is consistent with a previous meta-analysis investigating total
thyroidectomy, and it clearly demonstrates the benefit of pro-
phylactic central neck dissection without confounding factors.
Although the benefit may be very small, we believe it is mean-
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ingful to minimize the recurrence rate, in that if recurrence is
found later, patients can take medication for the rest of their
lifetime after completion thyroidectomy with neck dissection.
The side of recurrence in the central compartment has not been
described in previous papers, with the exception of Hyun et al.
[11], who described the side as unilateral. In conclusion, prophy-
lactic central neck dissection during hemithyroidectomy for low-
to intermediate-risk patients reduced the rate of recurrence in
the central compartment by 1.6%.
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