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Abstract

Background—The 2015 American Thyroid Association guidelines state that a prophylactic 

central compartment neck dissection (PCND) should be considered for patients with papillary 

thyroid carcinoma (PTC) and clinically involved lateral neck lymph nodes (cN1b). The aim of our 

study was to determine the rate of central neck recurrence in select cN1b patients, with no 

evidence of clinically involved central compartment lymph nodes, treated without a PCND.

Methods—After institutional review board approval, adult PTC patients with cN1b disease who 

were treated with a total thyroidectomy and lateral neck dissection were identified from an 

institutional database of 6,259 patients who underwent initial surgery for well-differentiated 

thyroid carcinoma from 1986 to 2015. Patients with gross extrathyroidal extension, distant 

metastases, and no pre-operative imaging were excluded. Patients with evidence of clinically 

involved central compartment lymph nodes, on pre-operative imaging or intra-operative 

evaluation, were also excluded. One hundred fifty-two cN1b patients were included and 

categorized into non-PCND and PCND groups. Central neck recurrence-free probability (CNRFP) 

was calculated using the Kaplan-Meier method and log-rank tests.

Results—One hundred three patients (67.8%) did not have a PCND. With a median follow-up of 

65 months, the 5- and 10-year CNRFP was 98.4% in the non-PCND group and 93.6% in the 

PCND group (p = 0.133).
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Conclusions—Select PTC patients with cN1b disease but no evidence of clinically involved 

central compartment lymph nodes, on pre-operative imaging and intra-operative evaluation, appear 

to have a low rate of central neck recurrence. These patients may not require or benefit from a 

PCND.

Keywords

lateral lymph node metastases; cN1b; papillary thyroid carcinoma; prophylactic central neck 
dissection

Introduction

Regional lymph node metastases are common in patients with papillary thyroid carcinoma 

(PTC), occurring in approximately 30.0%–80.0% of PTC cases.1–4 Patients with clinically 

involved lateral compartment lymph node metastases also often have central compartment 

lymph node metastases. The reported rate of pathological lateral compartment lymph nodes 

without evidence of central nodal disease, is low.5–7 The 2015 American Thyroid 

Association (ATA) guidelines and 2019 National Comprehensive Cancer Network (NCCN) 

guidelines state that a prophylactic central neck dissection (PCND) should be considered in 

PTC patients with clinically involved lateral compartment lymph nodes (cN1b).8,9 However, 

there is limited evidence to support this recommendation.

Surgery of the central compartment is not without risk, and however minimal, a central 

compartment neck dissection is associated with injury to the parathyroid glands and 

recurrent laryngeal nerves, resulting in temporary or permanent hypoparathyroidism and 

hoarseness. Overall, PTC is associated with excellent survival outcomes. Therefore, the 

extent of initial surgery should be based on evidence demonstrating improved locoregional 

control or survival while minimizing the risks and complications. Select patients with 

clinically involved lateral compartment lymph nodes (cN1b) may, albeit rarely, present with 

no evidence of central compartment lymph node metastases, on pre-operative imaging or 

intra-operative evaluation. The aim of this study was to determine the rate of central neck 

recurrence in this select group of cN1b patients, treated without a PCND.

Methods

Following institutional review board approval, adult PTC patients with clinical N1b disease 

treated with a total thyroidectomy and lateral neck dissection were identified from an 

institutional database of 6,259 patients who underwent initial surgery for well-differentiated 

thyroid carcinoma (WDTC) from 1986 to 2015. Patients who were < 18 years of age or with 

non-papillary histologies, gross extrathyroidal extension (ETE), or distant metastasis at 

presentation were excluded from this study (Figure 1).

For the purpose of this study, clinical nodal status was determined by pre-operative imaging 

and intraoperative evaluation. Pre-operative imaging was defined as an ultrasound, computed 

tomography scan, or magnetic resonance imaging scan of the neck. Intraoperative evaluation 

was defined as the assessment of the central compartment, based on the appearance and 

palpation of level 6 and 7 lymph nodes, to determine the likelihood of malignancy and 
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subsequent need for a therapeutic central compartment neck dissection. The patient cohort in 

this study was comprised of patients with cN1b disease but no evidence of central 

compartment lymph node metastases on pre-operative imaging and intraoperative evaluation. 

One hundred fifty-two patients met the inclusion criteria and were classified into two 

groups: those who had a PCND (n=49) and those who did not have a PCND (non-PCND; 

n=103).

The definition of a central compartment neck dissection requires transparency; removal of 

central compartment lymph nodes was defined as a neck dissection if called such on the 

operation note, histology report, or at the post-operative assessment with the operating 

surgeon. If none of the above was found, it was termed lymph node sampling only. Central 

compartment lymph nodes were either sampled as a frozen section specimen to guide the 

need for a central compartment neck dissection, sampled separately as part of the final 

histopathology specimen or incidentally identified on final histopathological review.

Clinical endpoints

Patient and tumor characteristics were recorded for each group, as were structural 

recurrences within the central compartment. Patients were classified according to the 8th 

edition of the American Joint Committee on Cancer (AJCC) tumor node metastases (TNM) 

staging system and the 2015 ATA Risk-Stratification System following initial therapy.8,10

Clinical endpoints of interest included central neck recurrence-free probability (CNRFP) and 

disease-specific survival (DSS). All outcomes were calculated in months from the date of 

initial surgery. DSS was calculated to the date of final follow-up with a member of the 

institution’s disease management team or date of death, if there was distant disease or 

pathology-confirmed locoregional disease at final follow-up. CNRFP was calculated to the 

date of final follow-up with a member of the institution’s disease management team or first 

structural recurrence within the central compartment, defined as within level VI or level VII 

cervical lymph nodes. A structural recurrence was confirmed on cyto-histopathology or 

detected on imaging. Findings on imaging were considered a structural recurrence if 

identified as, ‘consistent with’, ‘suspicious for’, or ‘probably’ a PTC metastasis; the use of 

these keywords on imaging reports aim to give a level of diagnostic certainty > 75.0%.

Statistical methods

Demographic, clinical, and histopathological variables were collected for each patient. 

Groups were compared using Pearson’s χ2 test or Fisher’s exact test for categorical 

variables, and continuous variables were compared using Mann-Whitney U tests. Survival 

analysis was carried out by the Kaplan-Meier method and differences between groups 

compared via log-rank tests. Outcomes were reported at 5- and 10-years from initial surgery. 

A p-value of < 0.05 was considered statistically significant. All statistical analyses were 

conducted using SPSS Version, 25.0, (IBM, Armonk, NY).

Results

One hundred fifty-two PTC patients with cN1b disease were identified as having no 

evidence of central nodal disease on pre-operative imaging or intraoperative evaluation. 
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Patient and tumor characteristics are reported in Table 1. The median age was 49 years 

(range 19–79), and 57.2% were female. The majority (96.7%) of patients had ≤ 4 cm 

primary tumor, and 47.4% had microscopic ETE. According to the ATA risk stratification 

71.7% were intermediate-risk, and 24.3% were high-risk8. All patients were Stage I or Stage 

II according to the AJCC TNM staging system.10 One hundred three patients (67.8%) did 

not have a PCND and 49 patients (32.2%) had a PCND.

Patients between the two groups were similar in the total number of lateral compartment 

lymph node metastases (p = 0.455), maximum diameter of lateral compartment lymph node 

metastases (p = 0.551), and number of lateral compartment lymph node levels involved (p = 
0.330) (Table 2). Of the 103 non-PCND patients, 13 (12.6%) had lymph node sampling 

within the central compartment. Eight out of the 13 patients had central nodal disease 

confirmed on histopathology; the median number of positive lymph node metastasis in the 

central compartment was one and the median maximum diameter was 0.55 cm. Of the 49 

PCND patients, 37 (75.5%) had central nodal disease confirmed on histopathology. In the 

PCND group, the median number of central compartment lymph nodes removed was seven.

During the study period, central neck recurrence was detected in two patients who did not 

receive a PCND and in three patients who received a PCND during the study period. With a 

median follow-up of 65 months, the 5- and 10-year estimated CNRFP was 98.4% in the non-

PCND group and 93.6% in the PCND group (p = 0.133) (Figure 2). Table 3 shows the 

details of the 5 patients who had a central neck recurrence with details of extent of lateral 

lymph node metastases at initial surgery, use of adjuvant RAI and final outcome.

During the study period, lateral neck recurrence was detected in seven patients who did not 

receive a PCND and in four patients who received a PCND. The 5- and 10-year estimated 

lateral neck recurrence-free probability was 93.8% and 87.8% in the non-PCND group and 

91.5% and 91.5% in the PCND group (p = 0.933). During the study period, there where 

three disease-specific deaths in the non-PCND group, of which, none had a locoregional 

recurrence: one patient developed lung, bone and brain metastases, one patient developed 

lung and bone metastases and one patient developed lung metastases. There were no disease-

specific deaths in the none-PCND group during the study period. The 5- and 10-year 

estimated DSS was 100.0% and 92.0% in the non-PCND group and 100.0% and 100.0% in 

the PCND group (p = 0.116).

Discussion

The 2015 ATA guidelines endorse the role of PCND in select PTC patients; a PCND should 

be considered in patients with, “advanced primary tumors…or clinically involved lateral 

neck nodes (cN1b)”.8 In concurrence, the 2019 NCCN guidelines state a central 

compartment neck dissection is, “required ipsilateral to a modified radical neck dissection 

done for clinically involved lateral neck lymph nodes in most cases”.9 PTC patients have 

excellent survival outcomes, with the estimated 5-year DSS > 98.0%, despite frequently 

metastasizing to regional cervical lymph nodes.11 Therefore, the extent of initial surgery 

should be based upon evidence demonstrating improved locoregional control or survival 
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outcomes. Currently, there is a scarcity of evidence to confirm the efficacy or benefit of a 

PCND in PTC patients.

It is universally accepted that a therapeutic central compartment neck dissection should be 

performed in the presence of clinically evident nodal disease. However, despite the known 

efficacy of a therapeutic central neck dissection, the role and benefit of a PCND in PTC 

patients remains controversial. In a randomized trial of 181 PTC patients, no difference in 

outcome was observed between patients who received a total thyroidectomy alone compared 

to a total thyroidectomy and PCND.12 Furthermore, multiple studies demonstrate no survival 

benefit for patients treated with a PCND.13–15

Contrary to this, some observational studies suggest a survival benefit in select PTC patients, 

and some retrospective studies report reduced rates of regional recurrence in patients treated 

with a PCND.16,17 Due to inconsistent evidence, it has been suggested that a PCND should 

be reserved for PTC patients who are at high risk of a central neck recurrence. The European 

Society of Endocrine Surgeons, ATA, and NCCN guidelines consider patients with clinically 

involved lateral lymph nodes as candidates for a PCND.8,9,18 A PCND in patients with 

clinically involved lateral nodal disease is recommended due to the predictable stepwise 

fashion of lymphatic spread in PTC from the central compartment to lateral compartment. In 

addition, the reported rate of skip metastases, where N1b patients have no pathological 

central nodal disease, is low and estimated from 2.0%–20.0% in the current literature, and 

24.5% in our own study.5–7 There is general consensus that there is an increased likelihood 

of central nodal disease when lateral nodal disease is present19; multiple studies have 

reported the clear association between lateral neck involvement and the likelihood of central 

nodal disease.20–22 This study reflects a very select group of PTC patients, as demonstrated 

in the small cohort, who in the presence of cN1b disease but no evidence of clinically 

involved central compartment lymph nodes, may not require a PCND.

Regional lymph node metastases have been reported to be present in up to 80.0% of PTC 

patients.1–4 However, much of this estimate encompasses microscopic disease, only 

identified on histopathological review. Furthermore, microscopic lateral nodal metastases 

have been reported in up to 57.5% of PTC patients when a prophylactic lateral neck 

dissection is performed.23 In contrast, the estimated risk of recurrence in WDTC ranges 

from 1.0%–40.0%.8 Therefore, the rate of pathological nodal metastases does not correlate 

with the rate of regional nodal recurrence. A proportion of nodal metastasis must therefore 

remain clinically insignificant. Thus, neither a PCND nor a prophylactic lateral neck 

dissection is required for all PTC patients. Furthermore, adjuvant RAI is “usually favored” 

in cN1b patients in accordance with the ATA guidelines8; this may reduce the risk of 

regional recurrence in the central compartment and further limit the role of a PCND in this 

select population. In clinical practice, we aim to identify patients who would be at an 

unacceptable risk of a central neck recurrence and would subsequently benefit from a 

PCND.

The potential complications of a central compartment neck dissection include injury to the 

parathyroid glands and recurrent laryngeal nerves, resulting in temporary or permanent 

hypocalcemia and hoarseness. Four out of 5 meta-analyses comparing the complications 
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following total thyroidectomy and central compartment neck dissection to those following 

total thyroidectomy alone identified a significantly higher incidence of transient 

hypoparathyroidism after a central compartment neck dissection.24 However, the rate of 

permanent hypoparathyroidism, as well as temporary or permanent recurrent laryngeal nerve 

injury, was not statistically different between the 2 groups.24 The reported incidence of 

transient hypocalcemia following total thyroidectomy alone is estimated from 8.3%–36.5%, 

compared to 23.2%–51.9% in patients managed with total thyroidectomy and neck 

dissection.25 One might argue that given the relatively low morbidity of a PCND, it should 

be routinely performed. However, at our institution, the extent of initial surgery is 

determined by oncological benefit.

The management of cervical lymph node metastases in PTC at our institution is guided by 

the clinical nodal status, which is determined by physical examination, pre-operative 

imaging, and intra-operative evaluation. A compartment-orientated neck dissection is 

performed in the presence of clinical nodal disease. The need for a PCND is reserved to the 

judgment of the surgeon in patients with gross ETE or clinically involved lateral nodal 

disease. The extent of lateral nodal disease is an influencing factor when determining the 

benefit of a PCND; in general, patients with bulky lateral nodal disease involving multiple or 

large metastatic lymph nodes are considered for a PCND. Furthermore, frozen sections are 

frequently used at our institution to guide the management of the central compartment; 

during intra-operative evaluation, frozen sections are performed on suspicious lymph nodes 

in the central compartment to determine the need for a neck dissection.

Not all patients with cervical lymph node metastases carry the same prognostic significance.
26 Multiple studies have reported that the risk of recurrence in pN1 PTC patients depends on 

the number, size, and extranodal extension status of the nodal metastases.4 In our study, 103 

patients with cN1b disease did not have a PCND, and only 2 patients in this cohort had 

developed a central neck recurrence by final follow-up; the 5- and 10-year CNRFP was 

98.4%. One might predict that patients with small-volume lateral nodal disease would be at 

lesser risk of a central neck recurrence. Interestingly, there was no difference in the number 

of levels involved in the lateral neck, total number of lateral lymph node metastases, or 

maximum diameter of lateral lymph node metastases between the non-PCND and PCND 

groups.

The ATA and NCCN guidelines endorse the use of pre-operative ultrasound in the 

assessment of the central and lateral cervical compartments.8,9 Performing an ultrasound is 

operator-dependent. Consequently, the evidence behind the value of pre-operative ultrasound 

is variable. It is well-recognized that pre-operative ultrasound can miss clinical nodal 

disease; a meta-analysis found pre-operative ultrasound to have a sensitivity of 70.0% in the 

detection of lymph node metastasis.27 Even if a metastatic lymph node is identified on pre-

operative imaging, there may be a discrepancy between the level or compartment it is 

classified as on imaging compared to intra-operative evaluation.

Surgeons were previously thought to be poor at detecting nodal metastasis intraoperatively.
28 However, we believe that the decision to perform a central compartment neck dissection 

relies on the judgement of the surgeon, based on physical examination, pre-operative 
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imaging, and intra-operative evaluation. Using this triad of information will compensate for 

the weaknesses of each investigation individually. Our study suggests that in the absence of 

central compartment lymph node metastases on pre-operative imaging and intra-operative 

evaluation, select cN1b patients may not benefit from PCND.

Limitations

As a retrospective study, individual surgeon preference and subsequent selection bias cannot 

be excluded. In addition, over the 30-year study period, the quality and efficacy of pre-

operative imaging has significantly improved. Missed detection and localization of lymph 

node metastases is increasingly rare, and imaging is reliably used to guide the extent of 

surgery at our institution. Furthermore, we would like to emphasize that given the 

predictability of regional lymph node metastases; the vast majority of PTC patients with 

cN1b disease will require a therapeutic central compartment neck dissection.

Our approach to monitoring patients post-operatively has progressed during the study 

period. During the first 20 years studied, most recurrences were detected clinically rather 

than sonographically. The use of serial ultrasound and Thyroglobulin measurements to 

detect recurrent disease were introduced at our institution in 2000. Since 2005, they have 

been used as part of a standardized follow-up protocol. Furthermore, it may take several 

years or even decades for microscopic nodal disease to become clinically significant, 

therefore, the relatively short median follow-up of 65 months in this study is a significant 

limitation of this study.

Conclusions

Select PTC patients with cN1b disease but no evidence of clinically involved central 

compartment lymph nodes, on pre-operative imaging and intra-operative evaluation, appear 

to have a low rate of central neck recurrence. These patients may not require or benefit from 

a PCND.
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Synopsis

This study found that select papillary thyroid carcinoma patients with clinically involved 

lateral compartment lymph nodes but no evidence of central compartment lymph nodes, 

on preoperative imaging and intra-operative evaluation, appear to have a low rate of 

central neck recurrence.
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Figure 1. 
Inclusion and exclusion criteria
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Figure 2. 
Kaplan-Meier estimates of central neck recurrence-free probability (CNRFP) by 

prophylactic central neck dissection (PCND)
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Table 1.

Patient and tumor characteristics

N %

Sex

Female 87 57.2

Male 65 42.8

Age (years)

< 55 103 67.8

≥ 55 49 32.2

Histological variant

Classical 75 49.3

Follicular 21 13.8

Tall cell 21 13.8

Other 5 3.3

Unknown 30 19.7

Vascular invasion

Absent 123 80.9

Present 21 13.8

Unknown 8 5.3

Margin

Negative/close 133 87.5

Positive 15 9.9

Unknown 4 2.6

Multifocality

Absent 38 25.0

Present 113 74.3

Unknown 1 0.7

Tumor size

1–4 cm 147 96.7

> 4 cm 5 3.3

Extrathyroidal extension

Not identified 80 52.6

Microscopic 72 47.4

Tumor stage

T1a 72 47.4

T1b 54 35.5

T2 21 13.8

T3a 5 3.3
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N %

American Thyroid Association risk

Intermediate 109 71.7

High 37 24.3

Unknown 6 4.0

American Joint Committee on Cancer stage

Stage I 104 68.4

Stage II 48 31.6

Adjuvant radioactive iodine therapy

No 41 27.0

Yes 111 73.0
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Table 2.

Prevalence of characteristics by PCND group

No PCND (N = 103; 67.8%) PCND (N = 49; 32.2%) p-value

Sex

Female 57 (55.3) 30 (61.2) 0.493

Male 46 (44.7) 19 (38.8)

Age (years)

< 55 67 (65.1) 36 (73.5) 0.299

≥ 55 36 (35.0) 13 (26.5)

Tumor classification

T1a 50 (48.5) 22 (44.9)

T1b 35 (34.0) 19 (38.8) 0.906

T2 14 (14.0) 7 (14.3)

T3a 4 (3.9) 1 (2.0)

Adjuvant radioactive iodine therapy

No 30 (29.1) 11 (22.5) 0.386

Yes 73 (70.9) 38 (77.6)

Number of positive lateral lymph nodes

≤ 5 82 (79.6) 39 (84.8) 0.455

> 5 21 (20.4) 7 (15.2)

Maximum size of positive lateral lymph nodes

≤ 1 cm 13 (14.1) 7 (16.3) 0.551

1–3 cm 54 (58.7) 21 (48.8)

≥ 3 cm 25 (27.2) 15 (34.9)

Number of clinically involved lateral compartment levels

Single level 61 (62.9) 25 (54.4) 0.330

Multiple levels 36 (37.1) 21 (45.7)

Laterality of lateral compartment neck dissection

Unilateral 97 (94.2) 47 (95.9) 1.000

Bilateral 6 (5.8) 2 (4.1)

Note: Some frequencies do not sum to total due to missing data
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Table 3.

Details of initial surgery and outcome in patients with a central neck recurrence

Patient PCND 
status

Number of 
lateral LN 
metastases

Maximum 
diameter of 
lateral LN 
metastases 

(cm)

Number of 
central LN 
metastases

Maximum 
diameter of 
central LN 
metastases 

(cm)

RAI Time to 
central neck 
recurrence 

(years)

Final 
Outcome

1 Yes 6 3.8 2 0.6 Yes 0.5 ALRD

2 Yes 28 3.5 6 0.6 Yes 1.1 ALRD

3 Yes 7 3.5 15 0.2 Yes 1.8 ALRD

4 No 2 3.5 3 0.8 Yes 3.5 ADD

5 No 23 2.3 1 Unknown Yes 16.8 ALRD

PCND – prophylactic central compartment neck dissection, LN – lymph node, ALRD – alive with locoregional disease, ADD – alive with distant 
disease
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