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carcinoma with clinically apparent
(cN1), but not extensive, lymph
node involvement and without
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ABSTRACT

Lymph node metastases (LNM) are frequent in patients with papillary thyroid cancer
(PTC). The risk of persistent disease (PD) and tumor recurrence (TR) is increased when factors for
poor prognosis other than LNM exist, when LNM are numerous, large, detected by preoperative
ultrasonography (US), or exhibit extranodal extension. This study evaluated the risk of PD and TR in
patients with LNM not exhibiting these characteristics. Eighty-six patients
with 5 or fewer LNM detected during intraoperative inspection, but not by preoperative US, who had
no other factors for poor prognosis [tumors > 4 cm, extensive extrathyroid invasion, vascular inva-
sion, aggressive histological subtype, distant metastases, incomplete tumor resection], were stud-
ied. All patients underwent total thyroidectomy followed by radioiodine ablation. PD was defined as
metastases on initial post-therapy whole-body scans (RXWBS) or detected by imaging methods up
to 12 months after ablation. TR was defined as structural disease diagnosed more than one year after
ablation in patients without PD. PD was diagnosed in 3/86 patients (3.5%). TR was observed
in 2/83 patients (2.5%) after 62 months of follow-up. There was no case of death due to the disease. A
correlation was observed between pre-ablationTg and PD or TR [1/48 (2%) with Tg < 2 ng/mL versus
2/22 (9%) withTg > 2 < 10 ng/mL versus 2/7 (28.5%) with Tg > 10 ng/ml)]. It is noteworthy that 38 pa-
tients had up to 3 positive LN and pre-ablationTg < 2 ng/ml, and none of them had PD orTR.
The frequency of PD and TR was low in patients with PTC with 5 or fewer LNM and without
other factors for poor prognosis. Low postoperative stimulated Tg was predictive of the absence of
PD and TR in these patients. Arch Endocrinol Metab. 2015;59(4):285-91
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INTRODUCTION

ymph node metastases (LNM) are frequent in
patients with papillary thyroid cancer (PTC). Al-
though the impact on the prognosis is questionable, the
presence of clinically apparent LNM [cN1, defined as
LNM identified by preoperative physical examination
or ultrasonography (US), or intraoperative inspection
by the surgeon] excludes the patient from the group
of low recurrence risk (1-6) and frequently indicates a
more aggressive initial approach (1-8).
When factors for poor prognosis other than LNM
exist, such as tumor size > 4 cm, aggressive histologi-
cal subtype, extensive extrathyroid invasion (pT4), vas-
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cular invasion and distant metastases (M1), or when
tumor resection was incomplete, there is consensual
indication of ablation /therapy with 31, TSH suppres-
sion, and external radiotherapy, occasionally, after total
thyroidectomy. Furthermore, the risk of persistent dis-
ease [defined as metastases on initial posttherapy whole
body scanning (RxWBS) or detected by the imaging
methods until one year after ablation ] and tumor recur-
rence (defined as strutural disease diagnosed more than
one year after ablation) is significantly increased when
LNM are detected by preoperative US (9-14), in the
presence of numerous [> 5 positive LN (11,15-18)]
and large LNM [2 3 cm (11,16,19)], or in the presence
of extranodal tumor extension (15,16,18-21).
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Lymph node involvement and prognosis

The most relevant discussion is to know the risk of
persistent disease and tumor recurrence in the patients
with LNM not exhibiting the characteristics described
above (22) and in the absence of other factors for poor
prognosis. The present study was conducted to answer
this question. The criterion used for the definition of
LN status (preoperative US and intraoperative inspec-
tion by the surgeon) agrees with current guidelines
since there is no clear indication for elective LN dissec-
tion in patients with tumors < 4 cm and without appar-
ent extrathyroid invasion (1-7,23).

SUBJECTS AND METHODS

The data of patients with diagnosis of PTC treated at
our institution from 2004 to 2012 were reviewed. The
limit of 2012 was established to obtain a minimum fol-
low-up of 24 months. The study was approved by the
Research Ethics Committee of our Institution.

Patients

Patients with suspicious or diagnostic cytology of PTC
were routinely submitted to neck US before surgery.
For this study, only patients with negative preoperative
US for LNM were selected. All patients underwent to-

Total thyroidectomy and
therapeutic lymph node
dissection

tal thyroidectomy. During intraoperative inspection by
the surgeon, patients with a suspicion of LNM in the
central neck compartment were submitted to bilateral
dissection of this compartment combined with explo-
ration of the lateral compartments. Elective LN dissec-
tion was not performed. Patients with tumors > 4 cm,
extensive extrathyroid invasion (pT4), vascular invasion,
aggressive histological subtype (tall-cell, columnar-cell,
diffuse follicular variant), distant metastases (clinical ex-
amination or simple chest x-ray), or incomplete tumor
resection were excluded. Additionally, patients with > 5
positive LN or LNM exhibiting macroscopic extranodal
tumor invasion (16,19,21) also were excluded. Finally,
patients with 5 or fewer positive LN detected during
intraoperative inspection, but not by preoperative US,
and in the absence of macroscopic extranodal extension;
without other factors for poor prognosis were studied.

About 3 months after surgery, before ablation, a
new US scan was obtained to exclude patients with in-
complete tumor resection (Figure 1).

Ablation with ¥

Approximately 4 months after thyroidectomy, all patients
were submitted to ablation with *'I [1.1-5.5 GBq (30-
150 mCi)] after withdrawal of levothyroxine (L-T4) for

Positive postoperative US
(incomplete resection)?

Negative postoperative US
(complete resection)

Radioiodine ablation

[
RXWBS with metastases

RXWBS without metastases

Assessment 9-12 months
after ablation

Persistent disease \
\ [

Specific treatment

Tumor detected by
imaging methods®

Absence of tumor by
imaging methods®

Follow-up

Occurrence of tumor detected by imaging methods

during follow-up (tumor recurrence)

Figure 1. Sequence of patient management and definitions used in this study. US: ultrasonography; RXWBS: post-therapy whole-body scanning. @ These

. patients were excluded. ° Imaging methods: US in all patients; chest and mediastinal CT if Tg > 1 ng/mL; MIBI scan and FDG-PET/CT if basal Tg > 1 ng/mL
or Tg > 5 ng/mL after rhTSH or > 10 ng/mL after levothyroxine withdrawal, or Tg > 1 ng/mL in the presence of anti-Tg antibodies.
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4 weeks and prior administration of a low-iodine diet for
10-14 days. Thyroglobulin (Tg) and anti-thyroglobulin
antibodies (TgAb) were measured immediately before
the administration of '3'I. Anterior and posterior whole-
body images were obtained 7 days after ablation with '3'1
[ post-therapy whole-body scanning (RxWBS)].

Assessment 9-12 months after ablation

Patients showing no ectopic uptake on RxWBS were
evaluated 9 to 12 months after ablation by measure-
ment of Tg on L-T4 (Tg/T4) and TgAb and neck US.
Other imaging methods [chest computed tomography
(CT), whole-body scanning with *™Tc-sestamibi, fluo-
rodeoxyglucose-positron emission tomography (FDG-
PET)/CT)] were performed on patients with negative
US and Tg/T4 > 1 ng/ml. Stimulated Tg [after L-T4
withdrawal or recombinant human TSH (rhTSH)]
was obtained for patients with Tg/T4 < 1 ng/ml and
negative US. Patients with stimulated Tg > 1 ng/mL
were submitted to chest CT (24). Additionally, *™Tc-
sestamibi scans and FDG-PET/CT were performed on
patients with Tg > 10 ng/mL after L-T4 withdrawal or
> 5 ng/ml after rhTSH (24,25), or stimulated Tg > 1
ng/mL in the presence of TgAb (26).

Persistent disease

Persistent disease was defined as ectopic (metastatic)
uptake on initial posttherapy whole body scanning (Rx-
WBS) or metastases detected by the imaging methods
9-12 months after ablation (Figure 1).

Late follow-up

Patients without metastases detected on initial RxWBS
or by the imaging methods 9-12 months after ablation
were followed up by annual measurement of Tg,/T4 and
TgAb and neck US. Patients with initial Tg/T4 levels
< 1 ng/ml, but with stimulated Tg > 1 ng/mL, were
submitted to new Tg stimulation at an interval of 2
years (27). Imaging methods other than US (chest CT,
PmTe-sestamibi scans, FDG-PET /CT and RxWRBS after
an empirical activity of 3.7 GBq ¥'I) were performed
when: (i) Tg/T4 < 1 ng/mL converted to levels > 1
ng/mL, (ii) there was an increase > 50% (25,27) in Tg
(Tg/T4 or stimulated Tg) when Tg was already > 1 ng/mlL,
(iif) negative TgAb became positive, or (iv) there was
an increase in already positive TgAD titers. The patients
were maintained on a dose of L-T4 sufficient to obtain
serum TSH < 0.5 mIU/I. The time of follow-up ranged
from 30 to 102 months (median 62 months).

Arch Endocrinol Metab. 2015;59/4

Lymph node involvement and prognosis

Tumor recurrence

Tumor recurrence was defined as structural disease di-
agnosed more than one year after ablation in patients
without persistent disease (Figure 1).

The diagnosis of tumor in lesions detected by
the imaging methods was made by cytology or his-
tology, and/or based on unequivocal ectopic uptake
(excluding false-positive results) on RxWBS or FDG-
PET/CT.

Methods

Until 2006, Tg was measured with a radioimmunomet-
ric assay (ELSA-hTG; CIS Bio International, France)
with a functional sensitivity of 1 ng/ml. After 2006,
Tg was measured with a chemiluminescent assay (Ac-
cess Thyroglobulin Assay, Beckman Coulter, Fullerton,
CA) with a functional sensitivity of 0.1 ng/mL. TgAb
were measured with a chemiluminescent assay [Immu-
lite 2000, Diagnostic Products Corporation, Los An-
geles, CA (reference value of up to 40 IU/ml) or AR-
CHITET Anti-Tg, Abbott Laboratories, IL (reference
value of up to 4.11 IU/mL)].

US was performed with a linear multifrequency trans-
ducer for morphological analysis (B-mode) and for Dop-
pler evaluation. US was performed by a radiologist with
experience in thyroid and neck US. US was defined as
negative when it did not detect suspicious lesions (28,29)
or, in the presence of these lesions, when cytology and
Tg measurement in the needle washout obtained by
US-guided fine-needle aspiration were negative. Chest
CT was performed by taking 5-mm sequential sections.
99mTe-sestamibi scans were performed under L-T4 thera-
py using a tracer dose of 720-925 MBq. FDG-PET/CT
was carried out after stimulation with rthTSH.

Statistical analysis

The y? test was used to detect differences in the pro-
portion of cases. Multivariate Cox regression models
were used to assess the independent effect of different
variables on the risk for persistent disease or tumor re-
currence. A p value of less than 0.05 was considered to
be significant.

RESULTS

Patients

The characteristics of the patients are shown in table 1.
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Table 1. Characteristics of the 86 patients studied

Patients

Women 67 (78%)
Men 19 (22%)
Age (years) 10 to 78 (median 46)
Tumor

Size, mean (cm) 3.05
<2cm 29 (33.7%)
>2cmand<4cm 57 (66.3%)
Multicentricity 34 (39.5%)
Extrathyroid invasion (pT3) 40 (46.5%)
Tla 4 (4.6%)
T1b 10 (11.6%)
T2 32 (37.2%)
T3 40 (46.5%)

Lymph node metastases
Location Central and lateral: 10 (12%)
Only central: 76 (88%)
1:10 (11.6%)

2:27 (31.4%)

3:27 (31.4%)

4:12 (14%)

5:10 (11.6%)

Number of positive lymph nodes

Ablation with 3|

The frequency of ectopic (metastatic) uptake on RxWBS
is shown in table 2. Table 2 also shows the correlation
between TgAb and Tg obtained immediately before ab-
lation and the presence of metastases on RxWBS. In pa-
tients without TgAb, median Tg was 3.57 ng/dL.

Initial assessment after ablation

The results of assessment 9-12 months after ablation
obtained for patients without metastases on initial

Table 2. Correlation between TgAb and Tg obtained immediately before
ablation and the presence of ectopic (metastatic) uptake on RX\WBS

Positive RxWBS
All patients 86 2/86 (2.3%)
Positive TgAb 9 0/9
Negative TgAb
Tg <2 ng/mL 48 0/48
Tg > 2 ng/mL and < 10 ng/mL 22 12/22 (4.5%)
Tg > 10 ng/mL 7 1°/7 (14.3%)

Ectopic cervical uptake (lymph node metastases).

® Pulmonary uptake.
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RxWBS is shown in table 3. In this assessment, three
patients had suspicious LN on US, but cytology was
negative and Tg in the needle washout was < 1 ng/mL.

Persistent disease was detected in 3/86 patients
(3.5%).

Table 3. Result of assessment 9-12 months after ablation obtained for
patients without metastases on initial RX\WBS

n=284
Positive TgAb and stimulated Tg < 1 ng/mL 5 (6%)
Negative TgAb
Stimulated Tg < 1 ng/mL 70 (83.3%)
Stimulated Tg > 1 ng/mL and < 5 or 10 ng/mL® 8 (9.5%)
Stimulated Tg > 5 or 10 ng/mL® 12 (1.2%)

This patient had apparent disease on CT and FDG-PET/CT in lymph nodes.

b Cut-off of 5 ng/mL after rh\TSH and of 10 ng/mL after L-T4 withdrawal.

Late follow-up

Among patients without apparent disease until the first
year after ablation, tumor recurrence was diagnosed in
2/83 (2.4%) patients (both with cervical metastases:
one with positive cytology and the other with non-
diagnostic cytology, but Tg in the needle washout >
400 ng/mL). Three patients exhibited suspicious LN
on US during follow-up, but cytology was negative and
Tg in the needle washout was < 1 ng/mL.

Evolution of patients with persistent disease or
tumor recurrence

In the last assessment, after they had undergone new
surgery (LN dissection) and/or had been treated with
radioiodine and maintained under TSH suppression,
three patients had achieved complete remission, struc-
tural disease persisted in one patient, and other patient
had elevated Tg in the absence of apparent disease.
There was no case of death due to the disease.

Factors predicting persistent or recurrent tumors

Sex, age (< 45 versus > 45 years), location of LNM
(central compartment only persus central and lateral
compartments), extrathyroid invasion (pT3), tumor
size (< 2 cm versus 2-4 cm) or tumor multicentricity
was not predictive of persistent or recurrent tumor. A
correlation was observed between pre-ablation Tg and
persistent or recurrent tumor [1,/48 (2%) with Tg < 2
ng/ml versus 2/22 (9%) with Tg > 2 < 10 ng/ml ver-
sus 2/7 (28.5%) with Tg > 10 ng/mL)]. Three of 64
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patients (4.6%) with up to 3 positive LN versus 2 /22
(9%) with 4 or 5 positive LN had persistent or recur-
rent tumor, but the difference was not significant. It
is noteworthy that 38 patients of group ¢N1 had up
to 3 positive LN and pre-ablation Tg < 2 ng/mL in
the absence of TgAb, and none of them had persistente
disease or tumor recurrence.

DISCUSSION

It does not seem adequate to classify all patients with
LNM and without distant metastases (N1MO) into a
single group (30) since their evolution is highly heter-
ogenous. These patients (N1MO) have a poorer prog-
nosis if the primary tumor measures more than 4 cm
(11,15,19,31) or aggressive histological subtype (32),
and if there is extensive extrathyroid invasion (pT4)
(11,17,19,33) or vascular invasion (18,33). With re-
spect to the characteristics of LN involvement, metasta-
ses detected by preoperative US (9-14), the presence of
more than 5 positive LN (11,15-18), metastases = 3 cm
(11,16,19), and extranodal extension (15,16,18-21)
are also associated with a poor prognosis (4,5,7,22).
In these cases, there is little controversy about the need
for a more aggressive initial approach. Therefore, the
present study was designed to define the rate of persis-
tent disease and tumor recurrence in patients without
other factors for poor prognosis, who presented non-
extensive LN involvement (22).

US is an accessible, noninvasive method consen-
sually recommended before thyroidectomy. When pre-
operative US is negative, LNM, if present, are invariably
< 3 cm and the vast majority is < 1-1.5 cm (11,34-37).
For this reason, although the size of the LN and meta-
static foci was not available for our patients, the fact
that US was negative ensures the absence of LNM >
3 cm and makes LNM > 1.5 cm highly unlikely. Al-
though defined as an exclusion criterion of the present
study, macroscopic extranodal invasion is uncommon
in the case of small LNM (16,20,38) and not present in
large numbers (15,16,38). In fact, extranodal invasion
was observed in only 7 /466 patients with LNM < 3 cm
and up to 5 positive LN in a previous series (16) and in
only 1/87 patients with negative US and up to 5 posi-
tive LN in the present study (data not shown). A pos-
sible poor prognosis related to the location of LNM in
the lateral compartments (N1b) also seems to be mini-
mized when US is negative (9-12). Finally, the efficacy
of initial LN dissection, based on the persistence or not
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of LNM after surgery (39), is an important prognostic
factor. In this respect, the fact that we included only
patients with apparently complete tumor resection and
postoperative US negative for LNM may have contrib-
uted to the result found.

Thus, persitent disease and tumor recurrence were
found in only 3.5% and 2.5% (respectively) of pa-
tients without other factors for poor prognosis, with
5 or fewer positive LN detected during intraoperative
inspection, but not by preoperative US, during a me-
dian follow-up of 5 years, a period during which 80%
of recurrence are usually detected (40). Similar results
have been reported by Ricarte-Filho and cols. in pa-
tients younger than 45 years (17) and by Leboulleux
and cols. (15). It should also be noted that the patients
had LNM that were detected during intraoperative in-
spection (cN1), and it could be possible that the rate of
persistent disease and tumor recurrence are even lower
among patients with LNM detected only during elec-
tive neck dissection (cNOpN1).

In low-risk patients without LNM (cNO), postop-
erative Tg < 1 ng/mL has shown an excellent negative
predictive value (NPV) for PRD (41-45), even when
they are not submitted to ablation with '] (41,44 ,45).
In the present study, also in the subgroup of patients
with LNM (cN1), postoperative stimulated Tg com-
bined with neck US had an excellent NPV for persis-
tent disease and tumor recurrence. Previous series in-
volving a smaller number of patients with LNM also
showed the absence of persistent disease on RxWBS in
patients with low postoperative Tg (46-49). However,
there are studies reporting apparently different results.
Nascimento and cols. evaluated 102 patients with stage
T1-3N1 disease whose US showed no abnormalities
and stimulated Tg was < 1 ng/ml after thyroidectomy
(43). The authors showed unequivocal ectopic uptake
on RxWBS in six patients and suspicious uptake in one
but, different from our sample, five of these patients
had more than 5 positive LN (43). Robenshtok and
cols. studied 84 patients with stage T1-3N1 disease
and postoperative Tg < 0.6 ng/mL and found ectopic
uptake on RxWBS (SPECT /CT) in eight; however, in
contrast to the cases studied here, seven of these pa-
tients had > 5 positive LN or LNM > 3 cm or vascular
invasion or the aggressive histological subtype (50).
Furthermore, in the latter study, Tg was not obtained

under TSH stimulation and postoperative US was not :

performed (50). Finally, Lepoutre-Loussey and cols.

found ectopic uptake on RxWBS in 28 /171 patients &
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with stage N1 disease, Tg-ablation < 1 ng/mL, and
negative postoperative US (39). However, the authors
did not report how many of these patients had tumors
>4 cm, aggressive histology, and extensive extrathyroid
invasion, nor did they describe the characteristics of the
LNM (size, number, extranodal extension). Further-
more, patients with TgAb were not excluded. Never-
theless, more studies are needed to determine the NPV
of postoperative Tg in the absence of TgAb, especially
under TSH stimulation and combined with US, in pa-
tients with LNM (N1) without other factors for poor
prognosis and non-extensive LN involvement. This in-
formation is very important since the demonstration of
an excellent NPV of low postoperative Tg would be
an argument favoring the adoption of this criterion in
order to also exempt patients with LNM and with the
characteristics described above from ablation.

We conclude that persistent disease and tumor re-
currence were low in patients with 5 or fewer positive
LN detected during intraoperative inspection, but not
by preoperative US; without other factors for poor
prognosis [ tumor < 4 cm of non-aggressive histological
subtype, without extensive extrathyroid invasion (pT4)
or vascular invasion and known distant metastases
(M1), and apparently complete tumor resection]. Low
postoperative stimulated Tg was predictive of the ab-
sence of persitent or recurrent tumor in these patients.

Disclosure: no potential conflict of interest relevant to this article
was reported.
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