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The Role of Lymphadenectomy in the Management of Papillary
Carcinoma of the Thyroid
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Impact of nodal involvement in papillary thyroid cancer remains controversial. The incidence of nodal metastases is high and the presence of
involved nodes has a negative impact on recurrence and possibly on survival as well, particularly in older patients. The risk of nodal disease
increases with age, tumor size, and BRAF oncogene expression. Most thyroid surgeons sample the ipsilateral central nodes as a minimum and
clear the central compartment if there is gross adenopathy present. Lateral compartment neck dissection is reserved for patients with known
metastatic disease. This article attempts to review the literature on surgery of lymph nodes in papillary thyroid cancer.
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INTRODUCTION

Papillary thyroid cancer (PTC) is by far the most common thyroid
malignancy, with approximately 15,000 new cases diagnosed
last year in the USA. PTC represents more than 90% of new thyroid
malignancies overall [1]. Cervical nodal metastases are quite
commonly seen in PTC, and when prophylactic neck dissections have
been performed, micro metastases can be found in up to 90% of cases
[2]. Nodal metastases are associated with an increase in recurrence rate
and may impact negatively on survival as well [3]. Any discussion of
lymph node metastases in PTC is confounded by the lack of any
prospective clinical trials and by the usually indolent natural history of
the disease.

PATTERNS OF SPREAD

The lymphatic drainage pattern of the thyroid is uniform and
consistent, allowing patterns of metastatic spread to be relatively
predictable.

Initial nodal spread from PTC almost always occurs in the central
compartment of the ipsilateral neck in the paratracheal and pretracheal
nodes in level VI. Cases of macroscopic skip metastases to the lateral
compartment of the neck in the absence of central disease are
exceedingly uncommon [4]. Machens et al. [5] have however
demonstrated microscopic skipping of the central compartment in
19.7% of patients in their series with PTC. When there is gross tumor
in the nodes of the lateral neck, levels II-V are predictably affected,
usually with multiple areas of spread in more than one of these levels.
Spread of PTC to nodes in the submental and submandibular nodes
(level 1) is so rare as to preclude routine dissection of this area [4].

PREDICTORS FOR NODAL METASTASES

Overall, the probability of nodal metastases in PTC has been
reported in the range of 30-90% with an average of 60% [6].

Factors which may increase the probability of patients having
lymph node metastases, include age, gender, size of the primary, and
tumor oncogene expression. Pediatric PTC patients have an incidence
of clinical lymph node metastases as high as 80% [7]. Similarly, in the
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geriatric patient with PTC, nodal metastatic disease is more likely than
in mid life. Histological features that seem to predict for lymph nodal
spread are vascular invasion, and extracapsular involvement. Tumor
size may not be an independent predictor of nodal spread as the data in
the literature are contradictory, precluding any clear statement [7,8].
Several oncogenes are now being assessed histologically in PTC
including p53 and BRAF. BRAF positivity predicts for poor prognosis
as well as a higher probability of nodal spread [9].

DEFINITIONS

Prophylactic Versus Therapeutic Neck Dissection

“Prophylactic”” denotes removal of lymph nodes that have been
deemed to be normal on pre- and intraoperative assessment by
palpation or imaging studies. Therapeutic implies removal of lymph
nodes that are suspicious or proven to have metastatic disease based
on pre- or intraoperative palpation, imaging, and/or cytological
assessment.

Central Versus Lateral Compartment

There is a standardized classification system describing cervical
nodal groups and neck dissections developed by the American Head
and Neck Society and the American Academy of Otolaryngology in
1991 and modified by Robbins in 2002 [10].

“Central” dissection refers to removal of those nodes in the central
neck bounded superiorly by the Hyoid Bone, inferiorly by the
Innominate Vein, medially by the Trachea, and laterally by the Carotid
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Artery. Nodal groups encompassed in this compartment include
pretracheal, paratracheal, precricoid, and perithyroidal. Some authors
suggest that the jugular chain nodes from levels IV and III can and
should be excised as part of a central neck dissection but it seems that it
is difficult, if not impossible to remove these in a comprehensive
manner as part of a central dissection through a conventional
thyroidectomy incision [11].

“Lateral” dissection is a poor term and it is more appropriate to
describe the formal removal of nodes in the lateral neck for PTC as a
selective functional neck dissection, which consists of removal of those
nodes around the internal jugular vein from the level of the skull base
superiorly to the subclavian vein inferiorly, as well as the nodes in the
posterior triangle, posteriorly to the level of the anterior border of the
Trapezious muscle, that is, the nodes in levels 11, Ila, III, IV, V, sparing
the internal jugular vein, accessory nerve, submandibular contents,
greater auricular nerve, omohyoid, and sternomastoid muscles [10].
This procedure was originally described by Bocca in 1980 [12], and
defined clearly by Robbins et al. in 2002. Structures at risk in a
selective functional neck dissection include the accessory nerve and on
the left side, the thoracic duct.

IMPACT OF METASTATIC DISEASE
ON SURVIVAL

The prognostic implication of nodal involvement in PTC on
survival is open to debate in that most early studies suggested that the
presence of involved nodes did not have an adverse effect on either
recurrence or ultimate survival [13,14]. More recent articles, however,
show that lymph nodal metastases are indeed associated with an
increase in recurrence rates and impact negatively on survival.
Harwood et al. [15] looking at this question retrospectively, matching
patients by age, have demonstrated that in individuals over the age of
45 years, nodal disease was associated with a decrease in survival and
higher neck recurrence rates than for same T stage No patients.
Mazzaferri et al. [3], in a study of 1,300 patients with differentiated
thyroid carcinoma followed for 30 years, showed that those who had
lymph nodal metastases had an increase in disease specific mortality
(10% vs. 6%) with the majority of those patients having events at
greater than 20 years from initial treatment; suggesting that the
conflicting data from the earlier reports may be erroneous due to
limitations in follow-up duration as well as small patient numbers. The
majority opinion in 2008 is that nodal metastases do increases the risk
of both recurrence and mortality particularly if the patient is older, or
the nodes are fixed, bilateral, or demonstrate extra capsular extension.
This is reflected in the current AJCC staging system whereby presence
of nodal disease in patients over 45 years of age upstages [16].

PROPHYLACTIC NODE DISSECTION

There is no prospective randomized controlled trial data looking at
the effect on outcome of prophylactic central neck node dissection in
PTC. One Swedish prospective non-randomized study with compar-
ison to a contemporaneous cohort suggests a decrease in disease
specific mortality at 13 years from 8.4% to 1.6% [17]. Other data show
similar but more modest benefits in survival [18]. On the opposite
side of the equation, there are numerous reports that show that
thyroidectomy with prophylactic central neck node dissection is
associated with higher rates of permanent hypocalcemia (0% vs. 4%)
and recurrent laryngeal nerve injury (0% vs. 1.5%) than thyroidectomy
performed alone [18].

Despite the limited data on efficacy and the documented increased
risk, prophylactic central neck node dissection is being performed
routinely on a large proportion of patients with PTC with the rationale
that the potential morbidity of a central node recurrence is reduced,
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reoperation avoided, staging made more accurately, and conditions
optimized for postoperative radioiodine administration. Many sur-
geons will opt to perform a prophylactic central neck node dissection
based on tumor risk factors including age, primary size, evidence of
extra glandular extension of disease. Similarly, in the finding of
unsuspected significant adenopathy in the central neck at the time of
thyroidectomy, most thyroid surgeons would opt to clear the nodes
from the central compartment if this had not been part of their initial
operative plan [18].

Prophylactic lateral neck dissection, on the other hand, is not
generally felt to be indicated, as this procedure requires extension
of the incision, is technically demanding [19], and has significant
potential associated morbidities. There is data from Sweden and Japan
demonstrating recurrence and survival benefits associated with elective
functional neck dissection in PTC [17,18,20]. A number of other
authors have shown that despite the high incidence of micrometastases
found after prophylactic lateral neck dissection, the recurrence rate in
this part of the neck in those individuals who have not undergone
dissections is only in the range of 5—15%, therefore they feel that
postponement of lateral neck dissection until metastases become
clinically apparent does not negatively impact prognosis [18,21].

THERAPEUTIC LATERAL NECK
NODE DISSECTION

In the past, many surgeons performed local node enucleations to
remove grossly enlarged nodes. These so called “Berry Picking”
operations have been demonstrated to be associated with unacceptably
high local recurrence rates (100% vs. 9%), necessitating more radical
reoperative procedures that have higher morbidity than if a selective
functional neck dissection had been performed in the first place
[22,23]. Similarly, limited modified neck dissections in which the
dissection is confined to those areas below the level of the accessory
nerve, has been shown to be associated with higher neck recurrence
rates than for more comprehensive procedures [24]. If a therapeutic
lateral selective neck dissection is performed for metastatic PTC, the
nodes in the central compartment in level VI should be removed as
well, if this had not been done at the time of initial surgery [18].
Although selective functional neck dissection is technically challen-
ging, in experienced hands, it can be performed expeditiously and
safely. Kupsterman et al. [25] have reported shoulder weakness in 27%
and chyle leak in 4.5% of patients. Others report Phrenic paralysis,
Horner’s syndrome, Cervical Plexus Neuropathic pain syndromes and
other complications in up to 1% of cases [26]. Reported recurrence
rates in the neck following selective functional neck dissection are in
the range of 10% [22,27].

Radioiodine ablation and subsequent T4 suppression are known to
be effective adjuvants to surgery in the patient with metastatic PTC
after lymphadenectomy but are not a substitute. In a small study
reported by Wilson et al. [28] of those patients with macroscopic nodal
disease treated with 1131 and no surgery, the recurrence rate was 47%
with a 36% mortality rate.

DISCUSSION

Making recommendations for the management of the neck in PTC
is difficult for several reasons. The overwhelming majority of reports
are retrospective cohorts at best or case series. The disease is by and
large slow growing and indolent so that detection of differences in
outcome requires large numbers of cases followed for many years. The
varying terminology used in the past to describe neck dissections
makes comparison of outcomes confusing. It would seem that there is
agreement in the role of therapeutic selective functional neck
dissection in the management of known macroscopic nodal metastatic



188 Rotstein

disease and that prophylactic dissection in the lateral neck is not
indicated. There is also general agreement that prophylactic removal of
the nodes in the central compartment, at least on the ipsilateral side, is
beneficial in the management of node negative PTC.

In summary, lymph node assessment in PTC has been increasingly
recognized to be important in predicting prognosis as well as directing
appropriate surgical therapy. Aggressive, comprehensive management
of demonstrated metastatic adenopathy in the neck provides a
therapeutic benefit in respect to local/regional recurrence and possible
overall survival as well.
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