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ABSTRACT

Background. Extrathyroidal extension (ETE) and extran-

odal extension (ENE) indicate poor prognosis for patients

with papillary thyroid carcinoma (PTC). The relationships

among ETE, ENE, and nodal metastasis (N1) have not

been thoroughly studied. In this study, we examined the

relationships among the extent of ETE, N1, ENE, and

posttreatment recurrence in patients with PTC.

Methods. This study enrolled 1693 consecutive patients

with previously untreated PTC who underwent thyroidec-

tomy between 2006 and 2009. The extent of ETE was

graded based on intraoperative and pathological findings,

and central and lateral neck (N1b) nodal metastases and

ENE were pathologically determined. Univariate and

multivariate analyses were used to identify the association

of clinicopathological factors with recurrence-free survival

(RFS) and to define the relationships among the extent of

ETE, N1, and ENE.

Results. Of 1693 patients, 1087 (64.2 %) had ETE and

201 (11.9 %) had ENE. Pathologically positive lymph

nodes were found in 783 patients (46.2 %), of whom 236

(30.1 %) had N1b. During the median follow-up of 86

months, 90 (5.3 %) patients had recurrences. Multivariate

analyses showed that multifocality, ETE, T and N

classification, the risk of structural recurrence proposed by

the American Thyroid Association, and ENE were inde-

pendent variables for RFS (P\ .05). Patients with

macroscopic ETE had a 13-fold increased risk of recur-

rence, and ETE had significant relationships with N1, N1b,

and ENE (all P\ .001).

Conclusions. Local extension, nodal involvement, and

ENE contribute to posttreatment recurrence of PTC.

Macroscopic ETE predicts nodal metastasis and ENE,

which are adverse pathologic features.

Lymph node metastases from papillary thyroid carci-

noma (PTC) are not uncommon. It first spreads to the

central compartment of the neck and then to the lateral

compartment.1 Prophylactic lymph node dissection for

clinically node-negative patients is not usually performed

because of the lack of consensus on the prognostic

importance of nodal metastasis.2 However, lymph node

metastasis, particularly to the lateral cervical compartment,

appears to be associated with a shorter disease-free sur-

vival.3 Additionally, the presence of extranodal extension

(ENE) from metastatic lymph nodes has been significantly

associated with an increased risk of nodal persistence,

distant metastases, and cancer-specific death.4–7 The pres-

ence of ENE is not incorporated into the current staging

system proposed by the American Joint Committee on

Cancer (AJCC).8 Once nodal metastasis (N1) and ENE are

detected, patients can be treated with a neck dissection

procedure to fully resect the cancer followed by postsur-

gical adjuvant therapy such as radioactive iodine (131I).

However, it may be difficult to detect the presence of PTC

lymph node metastases and ENE prior to and even during

surgery.9,10
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Extrathyroidal extension (ETE) has been recognized as

an important prognostic factor for PTC.11,12 The presence of

minimal ETE leads to upstaging to T3 in the AJCC staging

system, but the prognostic implications of microscopic

minimal ETE are currently controversial.13–15 However,

minimal or massive gross ETE are commonly associated

with poor treatment outcomes.16,17 Because macroscopic

tumor extension into surrounding tissues is easily identified

during surgery and it has an influence on surgical margin

positivity, surgeons usually pay attention to it.14

Recently, it has been reported that the presence of ETE

can predict the presence of ENE.18 However, the rela-

tionships among ETE, ENE, and lymph node metastasis of

PTC have been examined in relatively small retrospective

cohort studies.6,18 There was a lack of information on the

prognostic differences between minimal and maximal

gross ETE as well as between microscopic and macro-

scopic ETC. Therefore, the differences in prognostic

outcomes among patients with microscopic, minimal gross,

and maximal gross ETE, and the role of ETE as a predictor

of ENE or lymph node metastasis needs to be examined in

a large cohort of patients with PTC. This information may

improve patient management, minimizing the risk of

recurrence, and prolong cancer-specific survival. There-

fore, we hypothesized that the extent of ETE affects

treatment outcomes and predicts ENE and lymph node

metastasis. The purpose of this study was to identify the

association of clinicopathological factors with posttreat-

ment recurrence and to examine the relationships among

the extent of ETE, nodal metastasis, and ENE.

METHODS

Study Population

This retrospective study was conducted through reviews

of the electronic medical records of patients who under-

went thyroidectomy at the Department of Otolaryngology

of our tertiary referral center between 2006 and 2009.

Patients who underwent thyroidectomy for previously

untreated PTC and were followed up for at least 2 years

after surgery were included. Patients with a prior history of

cancer treatment (n = 39) and those with incomplete fol-

low-up information (n = 33) were excluded. A total of

1693 patients were eligible for the final analyses. Preop-

eratively, all patients underwent ultrasonography (US) and

US-guided fine needle aspiration biopsy (FNAB).

Based on intraoperative and pathological findings, the

extent of ETE was classified into 4 groups: G0, no ETE;

G1, microscopic ETE; G2, minimal macroscopic ETE; and

G3, massive macroscopic ETE. Tumor and nodal size,

multifocality and bilaterality, number of lymph nodes

harvested and number positive, and ENE were determined

from the pathological examinations.19 The lymph node

ratio (LNR) was calculated from the number of positive

lymph nodes divided by the total number of lymph nodes

harvested.20,21 Tumors were pathologically staged using

the tumor-node-metastasis (TNM) staging system of the

AJCC (7th ed.).8 The risk stratification of structural disease

recurrence recently proposed by the American Thyroid

Association (ATA) was also used.12 This study was

approved by our institutional review board, and informed

consent from each patient was waived.

Treatment and Follow-Up

All study patients underwent tumor extirpation with the

intent of macroscopic complete resection. An ipsilateral

lobectomy was performed for small (\1 cm) unifocal

malignant nodules and all others underwent total thy-

roidectomy. Therapeutic lateral compartment lymph node

dissection (LND) was performed in the lateral neck, along

with central compartment lymph node dissection (CND).

Regardless of clinical nodal involvement, our institutional

protocol includes prophylactic CND in the ipsilateral or

bilateral side of the central neck compartment. Patients

with completion thyroidectomy were considered to have

undergone a total thyroidectomy. All surgical specimens

from the thyroids and lymph nodes were carefully exam-

ined by surgeons and pathologists. Microscopic and

macroscopic invasion to surround tissues or organs, and

nodal involvement and its extension, were reported.

Postoperatively, most of the study patients with total

thyroidectomy received radioactive iodine (RAI) ablation

of 30–200 mCi, depending on the clinicopathological

findings, while the low-risk patients with unifocal micro-

carcinoma or a lobectomy did not receive RAI ablation.

During follow-up, all patients were regularly followed by

clinical and US examinations, measurement of serum thy-

roglobulin (Tg), whole-body iodine scanning, and chest

radiography after surgery and RAI ablation. Any lesions

identified during follow-up imaging that raised the suspi-

cion of recurrence in the remnant thyroid, resection bed, or

lymph nodes were histologically confirmed by FNAB

examination and reoperation. Clinical posttreatment recur-

rence was defined as the reappearance of pathologically

proven tumors in the resection bed or neck, and/or the

appearance of metastatic lesions in distant sites.

Statistical Analysis

The primary endpoint was recurrence-free survival

(RFS), defined as the time from surgery until the first

evidence of any recurrence. A Cox proportional hazards

regression model was used for the analyses of the rela-

tionships among clinicopathological variables and RFS.
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Binary logistic regression analyses were also used to find

variables with significant relationships among ENE, lymph

node metastasis, and ENE. Multivariate analyses were

performed with backward elimination including variables

with P values \.05 on univariate analyses. The estimated

hazard ratios (HRs), odds ratios (ORs), and their 95 %

confidence intervals (95 % CIs) were calculated. The

Kaplan-Meier estimates were used to depict survival

curves, and their statistical differences were calculated

using the log-rank test. Statistical differences of categorical

data were assessed using the v2 test or Fisher exact test. A

2-sided P value \.05 was considered statistically signifi-

cant. All statistical analyses were performed using IBM

SPSS software version 21.0 (IBM Corp., Armonk, NY).

RESULTS

Patient Characteristics

The study patients consisted of 352 men and 1341

women, with a median age of 55 years (range 18–86 years),

and the majority (80.6 %) were C45 years (Table 1). On

pathological review, 1089 (64.4 %) had advanced T3–T4

stage, 783 (46.2 %) had nodal positivity (pN?), and 1015

(60.0 %) had advanced overall stage III–IV. Median size of

the tumors was 1.1 cm, and tumors [2 cm were found in

216 patients (12.8 %). Multifocal tumors were found in

536 patients (31.7 %), and 1087 patients (35.8 %) had

ETE: G1 in 645 patients (38.1 %), G2 in 368 patients

(21.7 %), and G3 in 74 patients (4.4 %). The median

number of lymph nodes harvested and involved were 12

(range 0–144) and 2 (range 0–50), respectively. ENE was

found in 201 patients (11.9 %).

The study patients were followed for a median of 86

months (range, 24–119 months). A total of 90 patients

(5.3 %) had recurrences at a median of 26 months (range,

6–103 months) after treatment: 13 (0.8 %) in the thyroid

remnant or bed, 23 (1.4 %) in central compartment lymph

nodes, 47 (2.8 %) in lateral compartment lymph nodes, and

13 (0.8 %) in distant sites. At last follow-up, only 8

patients (0.5 %) had died of PTC and 22 patients (1.3 %)

died of other causes.

Risk Factors for Posttreatment Recurrences

In all study patients, univariate analyses showed that age

(\45 years), sex (male), tumor size ([2 cm), multifocality,

ETE (any grades), positive resection margin, T and N

classifications, overall TNM stage (IV), the ATA risk

group for structural disease recurrence, ENE, and MACIS

score (B5) were significant variables predictive of any site

of recurrence after treatment (all P\ .05) (Table 2).

Multivariate analyses showed that multifocality, ETE (G3),

T (pT4) and N (N1a and N1b) classifications, the ATA risk

group, and ENE were independent variables predictive of

posttreatment recurrence (all P\ .05) (Table 2 and

Fig. 1).

Relationships Among ETE and N1, N1b, and ENE

The Supplementary Table S1 shows the results of rela-

tionships among clinicopathological variables and N1,

N1b, and ENE. For pathological nodal involvement (pN?),

univariate analyses showed that age (\45 years), sex

(male), tumor size ([2 cm), the palpability of malignant

thyroid nodules, multifocality, bilaterality, and ENE were

significantly associated with pN? (all P\ .05). Multi-

variate analyses showed that age, sex, tumor size,

multifocality, and ETE were independent variables pre-

dictive of pN? (all P\ .05) (Table 3). For N1b and ENE,

univariate analyses showed that sex (male), tumor size,

tumor palpability, multifocality, bilaterality, ETE, central

neck involvement, and LNR ([0.2) were significant risk

factors (all P\ .05). In addition, age was a significant

variable for N1b, while lateral neck involvement and B3

involved lymph nodes were significant variables for ENE

(all P\ .05). Multivariate analyses showed that age, tumor

size, palpability, multifocality, ETE, and central neck

involvement were independent predictors of ENE, while

ETE, central and lateral neck involvement, number of

positive lymph nodes, and LNR were independent predic-

tors for ENE (all P\ .05). Table 4 shows the crosstab

analysis between the extent of ETE and pN?, N1b, and

ENE. The extent of ETE was significantly related to nodal

metastasis, N1b, and ENE (P\ 0.001 for all).

DISCUSSION

The present study demonstrated a relationship between

ETE extent, nodal metastasis, ENE, and posttreatment

recurrence. Among the factors affecting the prognosis of

PTC, significant ETE, multifocality, advanced T and N

classifications, and ENE have been highlighted in our

study, consistent with previous reports.22 In our study, the

incidence of ETE (64 %) was higher than in previous

reports (5 %–45 %).13,15,16,18 This might be because we

performed careful pathological examinations of thyroid

specimens, revealing the presence of microscopic ETE in a

high proportion (38 %) of our study population. On the

other hand, the incidences of lymph node metastasis and

ENE found in our study are consistent with incidences

reported previously.7,9,16,18,22

As a prognostic indicator of recurrence and survival in

differentiated thyroid cancer (DTC), ENE has been
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emphasized rather than ETE.18 Therefore, it would be

better to identify the presence of ENE for appropriate nodal

management, prior to or during surgery. Our study indi-

cated the degree of ETE was significantly associated with

recurrence and, moreover, might predict the ENE as well as

lymph node metastasis to all sites and to the lateral neck.

Our study implies that the intraoperative observation of

tumor local invasion might lead to proper neck manage-

ment that can minimize recurrence.

Several studies have examined the prognostic role of

ETE in DTC and found the extent of ETE affects patient

prognosis.14,15 Ito et al. suggested against the use of min-

imal ETE as an indicator of a poor prognosis because it had

no association with RFS, unlike macroscopic ETE.23 Arora

et al. reported a 33.4 % (71 of 212) incidence of ETE

(10.8 % macroscopic vs. 22.6 % microscopic), and only

macroscopic ETE was associated with a 6.4-fold increased

relative risk of recurrence.13 Nixon et al. included 984 cT1/

TABLE 1 Clinical characteristics of study patients (n = 1693)

Variable N %

Sex, male/female 352/1341 20.8/79.2

Age at diagnosis, median (range), years 55 (18–86)

C45 years 1364 80.6

pTNM stage

pT1a/T1b/T2/T3/T4 461/117/26/1015/74 27.2/6.9/1.5/60.0/4.4

pN0/N1a/N1b 910/547/236 53.8/32.3/13.9

M0/M1 1688/5 99.7/0.3

Overall I/II/III/IV 669/9/807/208 39.5/0.5/47.7/12.3

ATA risk groupa

Low/intermediate/high 559/1029/95 33.6/60.8/5.6

MACIS score, median (range) 4.82 (2.70–10.83)

C5 729 43.1

Pathologic tumor size, median (range), cm 1.1 (0.1–10.8)

[2 216 12.8

Multifocality 536 31.7

Extrathyroidal extension

No/microscopic/macroscopic/massive 606/645/368/74 35.8/38.1/21.7/4.4

Extranodal extension 201 11.9

Surgery

Lobectomy/total thyroidectomy 68/1625 4.0/96.0

CND/CND plus LND 1290/261 76.2/15.4

Resection margin involved 315 18.6

Postoperative RAI 1538 90.8

First relapseb 90 5.3

Thyroid remnants or bed 13 0.8

Central compartment LN 23 1.4

Lateral compartment LN 47 2.8

Distant sites 13 0.8

Median time to first relapse (range), months 26 (6–103)

Follow-up information

Median follow-up (range), months 86 (24–119)

Death (index cancer/other causes) 8/22 0.5/1.3

CND central compartment neck dissection, MACIS score distant metastasis, patient age, completeness of resection, local invasion, and tumor size

score, LN lymph node, LND lateral compartment neck dissection, pTNM pathologic tumor-node-metastasis stage (AJCC, 7th ed.), RAI

radioactive iodine (I131) therapy, RT radiotherapy
a The risk of structural disease recurrence proposed by the American Thyroid Association (ATA)12

b Including mutually overlapping recurrences
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T2N0 PTC patients, among whom 115 (11.7 %) were

upstaged to pT3; however, there was no difference in

10-year RFS compared with patients with pT1–T2 tumors

(95 vs 98 %; P = .188).24

The prognostic value of local disease extent was

reconfirmed by a recent study showing the different

oncological outcomes between gross and microscopic

ETE.15 However, microscopic ETE, particularly tumors

C1 cm, might be related to lymph node metastasis, and the

presence of ENE may be a marker for a more aggressive

disease biology.16,18 Our current study supported the pre-

vious findings of microscopic ETE (G1) as not being a

significant prognostic indicator. We also divided the

patients with gross ETE into minimal macroscopic (G2)

and massive macroscopic (G3) ETE groups. Our study

showed that the presence of G2 ETE was not an indepen-

dent predictive factor of RFS, unlike G3 ETE, which was

associated with poor RFS outcomes. Therefore, the present

study results suggest that minimal macroscopic ETE

should be distinguished from massive macroscopic ETE as

a separate clinical entity.

The significance of ENE has been frequently reported in

the literature. In 1989, Spires et al. first reported ENE in

thyroid cancer, but they did not recognize this as a significant

TABLE 2 Relationships between clinicopathologic variables and recurrence-free survival

Variable Univariate Multivariate

HR (95 % CI) P value HR (95 % CI)a P value

Age,\45 years 1.62 (1.02–2.57) .040

Sex, male/female 2.07 (1.34–3.19) .001

Tumor size,[2 cm 3.35 (2.15–5.22) \.001

Multifocality 2.71 (1.79–4.10) \.001 1.95 (1.28–2.97) .002

Extrathyroidal extension

No (G0) 1 1 .033

Microscopic (G1) 2.70 (1.40–5.21) .002 1.79 (0.92–3.88) .081

Minimal macroscopic (G2) 3.69 (1.87–7.29) \.001 1.71 (0.82–3.48) .164

Massive macroscopic (G3) 13.36 (6.38–27.98) \.001 3.05 (1.32–7.58) .008

Positive resection margin 2.49 (1.62–3.84) \.001

T classification

pT1–T2 1 \.001 1 .042

pT3 3.06 (1.65–5.68) \.001 1.65 (0.92–3.55) .086

pT4 12.37 (5.91–25.91) \.001 2.65 (1.23–6.44) .014

N classification

pN0 1 \.001 1 .002

pN1a 3.36 (1.81–6.25) \.001 2.00 (1.04–3.83) .038

pN1b 12.52 (6.98–22.47) \.001 3.71 (1.79–7.69) \.001

Overall pTNM stage

I–II 1 \.001

III 1.20 (0.72–2.01) .483

IV 3.77 (2.28–6.24) \.001

ATA risk groupb

Low 1 \.001 1 .002

Intermediate 4.79 \.001 2.48 (1.10–5.62) .029

High 22.87 \.001 5.00 (1.97–12.74) .001

Extranodal extension 7.54 (4.99–11.41) \.001 2.60 (1.55–4.35) \.001

MACIS score C 5 1.93 (1.27–2.93) .002

95 % CI 95 % confidence interval, HR hazard ratio, MACIS score distant metastasis, patient age, completeness of resection, local invasion, and

tumor size score, pTNM pathologic tumor-node-metastasis stage (AJCC, 7th ed.), RFS recurrence-free survival
a Cox proportional hazard regression analyses were performed with backward elimination from variables with P values \.05 on univariate

analyses
b The risk of structural disease recurrence proposed by the American Thyroid Association (ATA)12
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FIG. 1 Kaplan-Meier

estimates showing recurrence-

free survival (RFS) according to

the extent of extrathyroidal

extension (G0–G3) (a), T and N

classifications (b, c), and

presence of extranodal

extension (ENE) (d). Log-rank

test, P\ .001

TABLE 3 Multivariate analyses on relationships between the clinicopathologic factors and pN?, N1b, or ENE

Variable pN? N1b ENE

OR (95 % CI)a P value OR (95 % CI)a P value OR (95 % CI)a P value

Age\45 years 1.80 (1.38–2.35) \.001 1.50 (1.04–2.17) .030 –

Sex, male/female 2.35 (1.80–3.07) \.001 – –

Tumor size[2 cm 3.00 (2.08–4.33) \.001 2.19 (1.47–3.25) \.001 –

Tumor palpability – 1.49 (1.05–2.13) .027 –

Multifocality 1.45 (1.05–1.99) .023 1.42 (1.03–1.95) .035 –

Bilaterality 1.65 (1.16–2.36) .006 –

ETE

No 1 \.001 1 \.001 1 .001

Microscopic 1.93 (1.52–2.47) \.001 1.67 (1.06–2.62) .027 1.40 (0.81–2.41) .233

Minimal gross 3.44 (2.56–4.62) \.001 2.69 (1.68–4.29) \.001 2.06 (1.19–3.58) .010

Massive gross 13.71 (5.99–31.36) \.001 6.23 (3.28–11.84) \.001 3.77 (1.83–7.79) \.001

Nodal involvement

Central neck – 8.52 (5.55–13.10) \.001 3.37 (1.69–6.72) .001

Lateral neck – – 7.45 (4.75–11.68) \.001

No. LN? C3 – – 2.68 (1.54–4.68) .001

LNR[0.2 – – 2.68 (1.66–4.33) \.001

95 % CI 95 % confidence interval, ENE extranodal extension, ETE extrathyroidal extension, LN? positive lymph node, LNR lymph node ratio,

N1b nodal metastasis to lateral neck compartment, OR odds ratio, pN? pathological nodal involvement
a Binary logistic regression analyses were performed with backward elimination from variables with P values\.05 on univariate analyses
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indicator of a poor prognosis.25 The prognostic importance

of ENE was first identified by Yamashita et al. in 1997 and

Sugitani et al. in 1998, who reported the significant associ-

ation of ENE with distant metastases and a poor

prognosis.5,26 All of Sugitani et al.’s cases of papillary

thyroid microcarcinoma with ENE developed distant

metastases.26 Subsequently, multiple studies have reported

that ENE predicts recurrence and worse cancer-specific

survival.6,7,10,18,22,27,28 Recent reports further examined the

role of ENE as a significant predictor of neck level V

metastases as well as disease persistence and systemic dis-

ease progression.6,10 The present study supports the

previous findings that the presence of ENE reflects a signifi-

cant association with poor RFS outcomes. A considerable

number of PTC patients might have clinically relevant,

adverse histologic features in clinically negative central

nodes, such as a large number of occult positive central nodes

and occult nodes with ENE.9 Intraoperative inspection and

palpation are unable to reliably identify metastatic nodes and

ENE, regardless of the experience of the surgeon.9 Therefore,

nodal metastasis or ENE might be better predicted by other

clinical or intraoperative findings.16,18

The present study also showed a relationship among

ETE, nodal metastasis, and ENE in PTC patients. Recently,

Clain et al. showed the clinical significance of ETE for

prediction of ENE in a retrospective cohort of 193 DTC

patients with pathologically metastatic lymph nodes.18

DTC with ETE had a 12-fold higher incidence of ENE than

tumors confined within the thyroid gland, and after

exclusion of T4 cases, tumors with minimal ETE had a

13-fold increased incidence of ENE compared with tumors

without ENE (39 of 66 [59 %] vs 12 of 121 [10 %];

P\ .001). Primary tumors with ETE and ENE were also

larger than those without ETE and ENE (mean 2.3 vs

1.4 cm; P = .004). Their additional study suggested that

small lymph nodes could have ENE, showing that 59 % of

the metastatic nodes with ENE were smaller than the size

of 1.5 cm that was previously reported by Ito et al. as a

threshold size for disease recurrence.28,29

Our study confirmed the previous findings that extent of

ETE predicts the presence of ENE as well as PTC out-

comes.15,16,18 In our study, gross but not microscopic ETE

might predict pathological ENE. Furthermore, the present

study provides clinically useful information on the pre-

diction of lymph node metastases in addition to the

presence of ENE, both predictors of an adverse outcome of

PTC. Any tumors with microscopic or gross ETE were

more likely to have nodal metastases in the central or lat-

eral neck compartments. Gross ETE is easily detected

during surgery, and its presence could be used to guide

surgical extent in the neck. Our study suggests that when

gross ETE is present, the thyroid gland, including malig-

nant nodules, should be completely extirpated with

combined neck dissection in the central neck to remove any

nodal disease with potentially adverse pathologic features.

Consistent with our findings, the new ATA management

guidelines announced in 2015 recommend prophylactic

CND in cases of PTC with cN0 T3 or T4 or cN1b, if the

nodal information will be used to plan further therapeutic

steps.12

The retrospective design is a major limitation that may

have introduced potential biases that affected the results.

Various pathologic subtypes were not considered in our

analyses because of their very rare occurrence. Further-

more, most of our cases were clinically low-risk T1 tumors

B2 cm that were surgically treated without a clinical

observational trial.30,31 The increased use of thyroid cancer

screening in our country has contributed to the 15-fold

increase in the rates of thyroid cancer diagnosis over the

past 20 years.32 Nonetheless, a high proportion of our cases

had microscopic (38 %) or macroscopic (26 %) ETE,

lymph node metastasis (56 %), and ENE (12 %), despite

being small PTCs. Our study showing the relationship

between the extent of ETE and nodal metastasis and ENE

could be clinical useful information on the proper man-

agement of these patients.

In conclusion, our study showed that significant ETE,

multifocality, nodal metastasis, and ENE are associated

TABLE 4 Crosstab analysis between the extent of ETE and pN?, N1b, or ENE

ETE pN? N1b ENE

No Yes P value No Yes P value No Yes P value

No 422 (69.6) 184 (30.4) \.001 573 (94.6) 33 (5.4) \.001 580 (95.7) 26 (4.3) \.001

Microscopic 346 (53.6) 299 (46.4) 571 (88.5) 74 (11.5) 582 (90.2) 63 (9.8)

Minimal gross 135 (36.7) 233 (63.3) 278 (75.5) 90 (24.5) 291 (79.1) 77 (20.9)

Massive gross 7 (9.5) 67 (90.5) 35 (47.3) 39 (52.7) 39 (52.7) 35 (47.3)

ENE extranodal extension, ETE extrathyroidal extension, N1b nodal metastasis to lateral neck compartment, pN? pathological nodal

involvement
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with an increased risk of recurrence. The extent of ETE is

important: Only massive macroscopic ETE but not

microscopic or minimal macroscopic ETE is significantly

associated with recurrence. In PTC patients with no clinical

evidence of nodal metastasis or ENE, it is difficult to

identify adverse pathological features prior to or during

surgery. This study might provide clinically useful infor-

mation in the intraoperative observation of gross ETE

predicting nodal metastasis and ENE, and this information

may be helpful in making decisions about the combined

neck dissection of patients with PTC.
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