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The Prognostic Value of Central Lymph Node
Yield and Ratio in Papillary Thyroid Carcinoma
Patients Who Underwent Thyroidectomy with
Prophylactic Central Compartment Neck
Dissection
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Background and Obijectives: The impacts of prophylactic cenfral compartment neck dissection (oCCND) on
the prognosis of papillary thyroid cancer (PTC) are controversial. The aim of this study is to evaluate the
relationship between nodal factors of pCCND and the prognosis of PTC patients. Materials and Methods: A
total of 1754 patients who underwent thyroidectomy with pCCND were retfrospectively reviewed. Nodal factor
was defined as the number of metastatic lymph node (MLN), lymph node yield (LNY) and lymph node ratio
(LNR). In regarding the cutoff of nodal factors, patients were categorized as low/high MLN, LNR and LNY group.
The correlation of clinicopathologic characteristics including nodal factors and recurrence free survival (RFS)
were anlalyzed. Results: Of these, 1195 patients underwent thyroidectomy with unilateral pCCND and 559
patients underwent total thyroidectomy with bilateral pCCND. During follow-up, 45 (2.57%) patients showed
recurrent disease. Of these, 19 patients underwent bilateral pCCND and 26 cases were unilateral pCCND. Gross
extrathyroidal extension (ETE), high MLN and LNR showed statistically significant on RFS in univariate analysis
in unilateral pCCND. In multivariate analysis, gross ETE and high LNR were independent risk factor of recurrence
in unilateral pCCND. In bilateral pCCND, larger tumor size, minimal ETE, high MLN and LNR were significant
correlation with RFS in univariate analysis. However, in multivariate analysis, multiple larger tumor and high LNR
showed significant correlation with RFS. LNY was not statistically significant in both unilateral and bilateral
PCCND. Conclusion: In regarding nodal factors, high LNR was only independent risk factor to worse RFS in both
unilateral and bilateral pCCND in ¢NO PTC patients.

Key Words: Papillary thyroid carcinoma, Lymph node vyield, Lymph node ratfio, Metastatic lymph node

ment and radical resection includes both complete re—

Introduction moval of the diseased thyroid gland and metastatic

lymph nodes.” Regional lymph node metastasis are

Papillary thyroid carcinoma (PTC) is the most com— frequent at initial diagnosis of PTC, the role of ther—
mon type of thyroid ma\ignancy,m The surgical re— apeutic lymph node dissection is well established in
moval has been accepted as the mainstay of its treat— clinical N1 disease.” Less resection of lymph nodes
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Nodal Factors Impact on PTC with Prophylactic CCND

and higher proportion of metastatic node per dis—
sected lymph node are known risk factor for poorer
Prognosis in PTC.H) However, in clinically NO patients,
there are conlflicting data about effects of prophylactic
lymph node dissection on long—term outcome, espe—
cially in central compartment area.*>'®"" Moreover,
the impacts of lymph node yield (LNY) and lymph
node ratio (LNR) of prophylactic central compartment
neck dissection (CCND) on the prognosis of PTC stil
remain controversial >%%'%'¥ Therefore, we evaluated
the relationship between nodal factor and the re—
currence free survival (RFS) of prophylactic CCND in
large—scale PTC cohort,

Materials and Methods

Patients

A total of 2604 patients underwent thyroid surgery
at Seoul St. Mary’s Hospital, College of Medicine, the
Catholic University of Korea, from 2009 to 2012, The
management of thyroid cancer was determined in ac—
cording to the guidelines issued by the American
Thyroid Association." In our institution, prophylactic
ipsilateral CCND was performed in all thyroid cancer
patients and bilateral pCCND was selectively per—
formed in bilateral thyroid cancer and/or in advanced
primary tumor. In this study, we excluded non—classi—
cal variants such as follicular variant, tall cell variant,
or diffuse sclerosing variant from this study and only
patients with classical PTC by the final histologic report
were enrolled, Additionally, we excluded the patients
who underwent the therapeutic lymph node dissection
for clinical N1 disease. Patients who were suspected
of malignant lymph nodes in the central compartment
or lateral neck on the pre—operative examination were
also excluded. For analysis of nodal factor, the patients
with minimum of one node was examined at final his—
tology were enrolled.

Finally, we retrospectively reviewed 1754 patients of
classic PTC who underwent thyroidectomy with
pCCND by a single surgeon (Ja Seong Bae, MD,
PhD). All patients took levothyroxine for thyroid stim—
ulating hormone suppression postoperatively. Radio—
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active iodine therapy was performed 6 to 8 weeks af—
ter total thyroidectomy, based on risk factors accord—
ing to the ATA guidelines.” Serum thyroglobulin levels
and neck ultrasonography were regularly checked
during follow—up. The histologic report was revised
according to AJCC 8" edition. The study protocol was
approved by our Board
(KC19RESIO015).

Institutional  Review

Nodal Factors

To focus on the effect of nodal factor on RFS, pa—
tients were divided into unilateral pCCND and bilateral
PCCND groups. In unilateral pCCND,
para—tracheal, peri—thyroidal and pre—tracheal lymph
nodes were included, and sometimes, delphian node
was included. Bilateral pCCND included pre—tracheal,
both para—tracheal and peri—thyroidal node, and del—
phian node and occasionally para—esophageal lymph
node. The LNY is the total number of lymph nodes re—

ipsilateral

moved and LNR was defined as a ratio of the number
of metastatic lymph node (MLN) to LNY. In regarding
the cutoff of nodal factors, patients were categorized
as low/high MLN, LNR and LNY group, respectively.

Statistics

The groups were compared using the x° test, the
Mann—Whitney U test, the Student’s t test, or Fisher’s
exact test for gualitative or quantitative variables, as
appropriate. Receiver operating characteristic curve
analysis (ROC) curves and area under curves (AUC)
were used to determine the cut—off values of nodal
factors including LNY, LNR and MLN. The univariate
and multivariate cox regression analysis were used
statistically to analyze the factors affecting RFS.
Kaplan—Meier survival analysis was used to compare
RFS data between different groups. All Data were an—
alyzed with SPSS 18 and p<0.05 was considered
statistically significant.

Results

Clinicopathologic Characteristics

A total of 1754 patients, 1195 patients underwent



Table 1. Basal characteristics of patients
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) Total patients Unilateral pCCND Bilateral pCCND
Al =1754 =1195 n=559

Age (yrs, mean, range) 45.9 (16-81) 453 (16-78) 47.2 (18-81)
Gender (F:M) 1448:306 971:244 477:82
Thyroidectomy

LTT 449 (25.6%) 449 (37.6%) 0 (0%)

1T 1305 (74.4%) 6 (62.4%) 9 (100%)
RAI

None 5 (65.8%) 895 (74.9%) 260 (46.5%)

Yes 599 (34.2%) 300 (25.1%) 299 (53.5%)
Tumor size (cm) 0.8+£05 0.7£0.4 1.0+0.6
Extrathyroidal extension

None 1012 (57.7%) 3 (63.0%) 259 (46.3%)

Minimal 695 (39.6%) 430 (36.0%) 265 (47.4%)

Gross 47 (2.7%) 12 (1.0%) 35 (6.3%)
Multifocality

None 1222 (69.7%) 933 (78.1%) 289 (51.7%)

Yes 532 (30.3%) 262 (21.9%) 270 (48.3%)
Thyroiditis

None 1 (75.9%) 967 (80.9%) 364 (65.1%)

Yes 423 (24.1%) 228 (19.1%) 5 (34.9%)
No. of N1a patients 754 (43 0%) 0 (3 43%) 344 (61.5%)
No. of metastatic node 1.3%£2.4 (0-20) 08+ 6 (0—12) 2.4+3.2 (0-20)
Lymph node vyield 8.4+58 (1- 40) 64+AO (1-31) 12.84+6.6 (1-40)
Lymph node ratio 0.1 6+025 (0- 0.14+0. 25 (0-1) 0.2+0. 24 (0-1)
Recurrence (n) 5 (2 6%) 6 (2.2%) 9 (3.4%)

F: female, LTT: less than total thyroidectomy, M: male, TT: Total thyroidectomy, pCCND: prophylactic central compartment neck

dissection, RAI: radioactive iodine ablation

thyroidectomy with unilateral pCCND and 559 patients
underwent total thyroidectomy with bilateral pCCND
(Table 1). The median follow up duration was 81.5
months (range 0—120). Mean age was 45.9 years old
and 1325 (75.5%) patients were younger than 55
years at diagnosis. In unilateral pCCND group, 746
(62.4%) patients underwent total thyroidectomy. In
cases of bilateral pPCCND group, all patients underwent
total thyroidectomy. Mean tumor size was 0.8+0.5
cm. A total 754 (43.0%) patients showed central neck
node metastasis, of these, 410 (34.3%) patients were
unilateral pCCND group and 344 (61.5%) patients
were Dbilateral pCCND group. Mean MLN was
1.3x24, 0816, 2.4+3.2 in entire study group,
unilateral pCCND and bilateral pCCND, respectively.
The mean LNY was 6.4%x4.0 in unilateral pCCND
group and 12.8+6.6 in bilateral pCCND group. In the
aspect of LNR, mean LNR of unilateral group was
0.14£0.25 and mean LNR of bilateral group was

0.2+0.24. A total 45 patients (2.57%) showed re—
current disease during follow—up. Of these, 19 patients
underwent bilateral pCCND and 26 cases were uni—
lateral pCCND. The RFS was 18.7 (3—69) months in
bilateral pCCND group and 21.8 (4—78) months in
unilateral pCCND. In bilateral pCCND group, re—
currence was found in the lateral neck nodes except
one patient with thyroid bed recurrence. Among the
26 recurrent patients with unilateral pCCND, 19 pa—
tients had recurrence on their lateral neck area, three
patients had recurrence on their contralateral thyroid
lobe, Three patients showed recurrences at con—
tralateral central node area without dissection at initial
surgery and only one case showed recurrence in ip—
silateral thyroid bed which was dissected at initial
surgery.

Nodal Factors

The cutoff value of nodal factor was described in
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Table 2. The cut—off values of nodal fa

ctors in bilateral and unilateral CCND group

Variables AUC p value Cl (95%) Cut—off value Specificity Sensitivity
Unilateral CCND LNY 0.624 0.030 (0.504-0.744) 5.5 0.654 0.463
LNR 0.683 0.001 (0.571-0.796) 0.15 0.615 0.732
MLN 0.695 0.001 (0.579-0.810) 0.5 0.654 0.664
Bilateral CCND LNY 0.584 0.215 (0.434-0.733) 10.5 0.632 0.396
LNR 0.806 <0.0001 (0.706—-0.907) 0.3 0.789 0.739
MLN 0.7697 <0.0001 (0.689-0.904) 4.5 0.632 0.813

AUC: area under curves, CCND: central compartment neck dissection, Cl: confidence interval, LNR: lymph node ratio, LNY:

lymph node vyield, MLN: metastatic lymph nodes number

Table 2. In the unilateral CCND group, these values
were LNY 5.5 (AUC=0.624, specificity=0.654, sensitivity=
0.463), LNR 0.15 (AUC=0.683, specificity=0.615
sensitivity=0.732) and MLN 0.5 (AUC=0.695, specific—
ity=0.654, sensitivity=0.664), respectively. In bilateral
PCCND group, the cutoff value of LNY was 10.5
(AUC=0.584, specificity=0.632, sensitivity=0.396), that
of LNR was LNR 0.3 (AUC=0.806, specificity=0.789,
sensitivity=0.739) and that of MLN was 4.5 (AUC=
0.770, specificity=0.632, sensitivity=0.813), respectively.
According to these cutoff values, we categorized the
groups according to the criteria as low and high group
(Table 3). In the unilateral pPCCND group, 410 (34.3%)
patients were high MLN group. A total 633 (53.0%)
unilateral pCCND patients were assigned as high LNY
and 329 (27.5%) were grouped as high LNR. In bi—
lateral pPCCND group, 113 (20.2%) patients were high
MLN group and 338 (60.5%) patients were high LNY,
156 (27.9%) were assigned in high LNR.

Univariate and Multivariate Cox Regression
Analysis in Unilateral CCND Group (Table 4)

The univariate and multivariate cox regression
analysis was performed to examine the factors affect—
ing RFS in the unilateral CCND group. Gross extra—
thyroidal extension, high MLN and high LNR showed
statistically significant correlation on RFS (hazard ratio
[HR] 16.695 [4.754-58.628] p<0.0001, 3.587
[1.599-8.049], p<0.002 and 4.207 [1.909-9.272], p
<0.0001
of thyroidectomy, tumor size category and LNY was
not statistically significant. In multivariate cox re—
gression, gross extrathyroidal extension (HR 13.056
[3.687-46.238], p<0.0001) and high LNR (HR 3.979

. respectively). However, age, sex, the extent
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Table 3. Nodal factors of unilateral and bilateral pCCND
groups

Unilateral pCCND

Variables Category 1195
MLN groups  Low MLN <1 785 (65.7%)
High 1 <MLN 0 (34.3%)
LNY groups  Low LNY <6 562 (47.0%)
High B=<LNY 633 (53.0%)
LNR groups  Low LNR<0.15 866 (72.5%)
High 0.15<LNR 329 (27.5%)

Bilateral pCCND

Variables Category 1=559
MLN groups Low MLN <5 446 (79.8%)
High 5<MLN 3 (20.2%)
LNY groups  Low LNY <11 1 (39.5%)
High 11 <LNY 338 (60. 5%)
LNR groups  Low LNR<0.3 OS (72.1%)
6 ( )

High 0.3=<LNR 27 9%

LNR: lymph node ratio, LNY: lymph node vyield, MLN:
metastatic lymph nodes number, pCCND: prophylactic central
compartment neck dissection

[1.785-8.867], p=0.001) were independent risk factor
of recurrence.

Univariate and Multivariate Cox Regression
Analysis in Bilateral CCND Group (Table 5)

In univariate cox regression analysis of bilateral
pCCND group, larger tumor size, minimal extrathyroidal
extension showed statistical correlation on RFS. In re—
garding nodal factors, high MLN and high LNR were
statistically significant factors for RFS in univariate cox
regression analysis (HR 3.587 [1.599-8.049], p=
0.002 and HR 10.216 [3.390-30.783], p<0.0001).
However, LNY had no statistically significant effect on
RFS. In multivariate analysis, tumor size between 2 cm
and 4 cm (HR 9.689 [2.722-34.485], p<0.0001) and
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Table 4. Univariate and multivariate cox regression analysis in unilateral pCCND group

Variables HR Cl (95%) p value
Univariate

Age (<55 vs. =55 years) 0.449 (0.135-1.495) 0.192
Sex (female vs. male) 1.603 (0.674-3.813) 0.286
Thyroidectomy extent (LTT vs. TT) 1.093 (0.487-2.456) 0.829

Tumor size (cm) <1 Reference
1< =2 1.525 (0.573-4.064) 0.398
2< =4 3.321 (0.445-24.763) 0.242

Extrathyroidal extension None Reference
Minimal 1.316 (0.577-3.002) 0514
Gross 16.695 (4.754-58.628) <0.0001
Multifocality (single vs. multi) 1.554 (0.676-3.537) 0.300
Thyroiditis (no vs. yes) 0.794 (0.274-2.305) 0.672
MLN (low vs. high) 3.587 (1.599-8.049) 0.002
LNY (low vs. high) 1.686 (0.752-3.783) 0.205
LNR (low vs. high) 4,207 (1.909-9.272) <0.0001
Post OP RAI (no vs. yes) 1.779 (0.807-3.925) 0.153

Multivariate

ETE None Reference
Minimal 1.057 (0.459-2.435) 0.896
Gross 13.056 (3.687-46.238) <0.0001
LNR (low vs. high) 3.979 (1.785-8.867) 0.001

Cl: confidence interval, HR: hazard ratio, LNR: lymph node ratio, LNY: lymph node vyield, LTT: less than total thyroidectomy,
MLN: metastatic lymph nodes number, pCCND: prophylactic central compartment neck dissection, post OP: postoperative, RAI:

radioactive iodine ablation, TT: total thyroidectomy, vs.: versus

multifocal tumor (HR 2.829 [1.053-7.601], p=0.039)
were independent variables. High LNR remains an in—
dependent variable among nodal factors in bilateral
CCND group (HR 8.192 [2.699-24.862], p<0.0001).

Recurrence Free Survival According to LNR
Groups

In unilateral pPCCND group, patients with LNR <0.15
showed 109.0 months in RFS and those with LNR =
0.15 did 104.5 months in RFS in unilateral pCCND
group (p<0.0001, Fig. 1A). In bilateral pPCCND group,
the estimated RFS of patients with LNR <0.3 was
107.1 months and that of patients with LNR =0.3 was
98.9 months (p<0.0001, Fig. 1B).

Discussion

PTC usually spreads via lymphatic channels, cer—
vical lymph node metastasis is common.” Lymph
node metastasis at initial diagnosis was up to 40-60%
of all patients in various studies.'*™"” Similarly, in this

study, a total 754 (43.0%) patients showed central
neck node metastasis. Regional lymph node meta—
stasis in cases with clinical presentation, larger meta—
static node than 3 cm and multiple metastatic lymph
node (N>5) was associated with recurrence.” However,
routine lymph node dissection was not recommended
in all PTC patients due to minimal effect on survival
) According to
American thyroid Association guidelines, CCND with

and issues about complication_4

therapeutic intent in clinically involved central node
was recommend and prophylactic nodal dissection
only was recommended in advanced primary tumor.A)
Nevertheless, lymph nodes in the central compartment
were difficult to evaluate accurately in preoperative
imaging studies due to thyroid gland and air—filled
trachea.’®"® In a similar view, 116 (6.6%) cNO patients
(36 [3.0%] patients in unilateral pCCND and 80
[14.3%] patients in bilateral pCCND) showed more
than 5 metastatic node which were classified ATA in—
termediate risk group.A)

The impacts of pCCND on the prognosis of PTC
researchers

were controversial.  Some suggest
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Table 5. Univariate and multivariate cox regression analysis in bilateral pCCND group

Variables HR Cl (95%) p value
Univariate
Age (<55 vs. =55 years) 0.445 (0.130-1.528) 0.198
Sex (female vs. male) 1.541 (0.511-4.644) 0.442
Tumor size (cm) <1 Reference
1< <2 3.896 (1.306-11.626) 0.015
2< =4 10.880 (3.148-37.596) <0.0001
4<* <0.0001 N/A 0.989
Extrathyroidal extension None Reference
Minimal 3.2563 (1.061-9.997) 0.039
Gross 3.816 (0. 699 20.835) 0.122
Multifocality (single vs. muilti) 2.332 (0.887-6.137) 0.086
Thyroiditis (none vs. present) 0.854 (0.325-2.247) 0.749
MLN (low vs. high) 7.086 (2.790-18.000) <0.0001
LNY (low vs. high) 1.128 (0.444-2.866) 0.799
LNR (low vs. high) 10.216 (3.390-30.783) <0.0001
Post OP RAI (no vs. yes) 1.852 (0.704-4.872) 0.212
Multivariate
Tumor size (cm) <1 Reference
1< <2 2.985 (0.993-8.972) 0.051
2< =4 9.689 (2.722-34.485) <0.0001
4<* 0.001 N/A 0.989
Multifocality (single vs. multiple cancer) 2.829 (1.053-7.601) 0.039
LNR (low vs. high) 8.192 (2.699-24.862) <0.0001

*Patient with 4 cm <tumor size was only one in bilateral CCND group.
Cl: confidence interval, HR: hazard ratio, LNR: lymph node ratio, LNY: lymph
N/A: not available, pCCND: prophylactic central compartment neck dissection, post OP: postoperative, RAI: radioactive iodine

ablation, vs.: versus
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Fig. 1. Difference of recurrence free survival (RFS) according to lymph node ratio in two groups. (A) Kaplan—Meier survival analysis
of RFS in bilateral central compartment neck dissection (CCND) group. (B) Kaplan—Meier survival analysis of RFS in unilateral

CCND group.

PCCND may convert clinical NO patients to pathologic
N1a, and it results upstaging and may lead overtreat—
ment without definite survival benefit ' Other studies
demonstrated higher morbidity of pCCND including
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transient/permanent hypoparathyroidism and recurrent

laryngeal

injury with no improvement of prognosis.“”‘zo)

Some researchers reported that pCCND reduced local

recurrenc

e.wo,n,zwzz) Furthermore, prophylactic node



dissection has been suggested to reduce post-treat—
ment serum Tg levels and to improve disease specific

51021 Furthermore, preoperative evaluation of

survival,
According to guideline of Japanese Association of
Endocrine/Japanese Society of Thyroid Surgery,
pCCND was generally performed due to it reduced
recurrence rate on central compartment area and
prevented the inevitable increase in complication from
secondary surgery.w
(2.57%) showed recurrence among 1754 patients and

the recurrence rate was very low. Additionally, most

In this study, only 45 cases

recurrences were found in the lateral neck area of the
lesion side. Only five had recurrence at the central
compartment area, of these, only two patient showed
recurrences in which was already dissected at initial
surgery.

In regarding nodal factors, various variables were
considered. Numbers of metastatic lymph node were
known to be a significant risk factor for recur—
rences.”> " Current staging system is divided nodal
status into a binary form (NO vs. N1), however, revised
ATA guideline reflected the number and size of meta—
static nodes at initial risk stratiﬂcation,‘” Park et al?”
reported the cutoff of MLN as 3 in total thyroidectomy
and bilateral CCND in N1a patients and Randolph et

28 reported the cutoff of =5 in based on various

al.
previous reports. In this study, we used ROC curve
to determine the cutoff of MLN which could predict re—
currence best in unilateral and bilateral pCCND
separately. In unilateral pCCND, patient with more than
one metastatic node showed significantly higher re—
currence than patients without nodal metastasis. In bi—
lateral pCCND, the highest sensitivity/specificity was
achieved in cutoff of =5 metastatic lymph nodes. High
MLN showed significant correlation on RFS in both
unilateral and bilateral groups in univariate analysis,
however, this correlation was no longer observed in
multivariate analysis.

LNY was the total number of lymph node dissected
during surgery, and it was used to assess the ad—
equacy and completeness of node dissection,” Many
researchers tried to find optimal node vyield in PTC,
however, there was no relevant cutoff point for mini—
mum value of node to be dissected, especialy in
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0CCND.?*?® Similarly, we hypophesis that high LNY
might reduce local recurrences. For accurate analysis,
we divided pCCND into unilateral and bilateral and set
the each cutoff of LNY by ROC curve. LNY cutoff was
6 in unilateral pPCCND and 11 in bilateral pCCND, but
low/ high LNY did not show a statistical difference in
RFS. It might because the more advanced the primary
tumor was, the surgeon performed node dissection
more completely. In fact, LNY showed positively asso—
ciated trend with MLN in this study (Data no shown).
Additionally, LNY could be influenced by not only sur—
geon factor but also by pathologic examination and
combined disease such as thyroiditi3.25) Lymphaden—
opathy is common in autoimmune thyroiditis, it leads
surgeon to perform more extensive nodal dissection
when thyroiditis is accompanied with PTCY A total
423 (24.1%) showed combined autoimmune thyroi—
diis, of these 195 (34.9%) patients was bilateral
PCCND groups. Thyroiditis showed a significant cor—
relation with LNY and LNR (data not shown), but thy—
roiditis itself did not show a significant correlation on
RFS in both unilateral and bilateral pCCND.
Regarding nodal factors, it is noteworthy that only
LNR of nodal factors remains an independent variable
in multivariate analysis. LNR was the ratio of numbers
of proven metastatic node to dissected total lymph
node (MLN/LNY). LNR has recently attracted the
spotlight because it represented surgery quality in
terms of adequacy of nodal dissection (LNY) and
quantitative aspect in terms of the amount of metastatic
lymph nodes,m A large number of MLN or a small
number of dissected nodes result in a high LNR. In
previous reports, the cutoff of LNR varied between
0.11-0.86.%?" These discrepancies might arise
because of different surgical intent (prophylactic ver—
sus therapeutic nodal dissection), different extent of
lymphadenectomy (central compartment versus lateral
neck area) and different nodal status (occult versus
clinical metastasis). In this study, cutoff of LNR was
0.15=< LNR in unilateral pCCND and 0.3= LNR in bi—
lateral pCCND, and the reason of relatively lower cutoff
of LNR than previous reports might be because the
study population was limited to pCCND group in clin—

ically NO patiems,A'%%)
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This study has several limitations, First, it is retro—
spective study of single surgeon’s experiences in a
single tertiary institution. However, on the other hand,
single—surgeon, single—institution nature of this study
could limit the bias associated with surgeon and path—
ologist factors. Second, even though this is large
scaled study, the numbers of recurrent events are rel—
ative small to assess optimal cutoff and correlation of
nodal factor on RFS. A multicenter study with high
volume center will increase the sample size and ach—
ieve statistical significance of various nodal factors,

In conclusion, in regarding nodal factors including
MLN, LNY and LNR, high LNR was only independent
risk factor to worse RFS in both unilateral and bilateral
PCCND in cNO PTC patients,
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