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Abstract

Purpose of Review: In this narrative review, we discuss the indications for elective and
therapeutic neck dissections and the postoperative surveillance and treatment options for recurrent
nodal disease in patients with well-differentiated thyroid cancer.

Recent Findings: Increased availability of advanced imaging modalities has led to an increased
detection rate of previously occult nodal disease in thyroid cancer. Nodal metastasis are more
common in young patients, large primary tumors, specific genotypes and certain histological
types. While clinically evident nodal disease in the lateral neck compartments has a significant
oncological impact, particularly in the older age group, microscopic metastases to the central or
the lateral neck in well differentiated thyroid cancer do not significantly affect outcome.
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Summary: As patients with clinically evident nodal disease are associated with worse outcomes,
they should be treated surgically in order to reduce rates of regional recurrence and improve
survival. The benefit of elective neck dissection remains unverified as the impact of microscopic
disease on outcomes is not significant.
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Lymphatic metastasis; neck dissection; thyroid neoplasms

Introduction

Well-differentiated thyroid cancer (WDTC), which includes papillary and follicular cancer,
comprises the vast majority (>90%) of all thyroid cancers [1]. Thyroid cancer frequently
metastasizes to the central and lateral nodal compartments of the neck. The rate of

occult nodal metastases in elective central neck dissections performed for papillary thyroid
carcinoma has been reported to be as high as 80% by some authors [2-3]. Patients with
clinically positive nodes in the lateral neck, have an 83-86% rate of occult positive nodes

in the ipsilateral central neck and 34% occult positivity rate in the contralateral central neck
compartment [4-6].

Increased availability of advanced imaging modalities and widespread use of thyroglobulin
assays have led to an increased detection rate of occult nodal disease in thyroid cancer.
Nodal metastasis are more common in young patients, large primary tumors, specific
genotypes (e.g. BRAF mutations) and certain histological types (Table 1). Regional nodal
metastases are more common in papillary and medullary carcinoma whereas follicular
carcinoma infrequently metastasize to regional lymphatics.

The clinical importance of nodal metastases on the overall survival of patients with WDTC
is minimal. Important factors to take into consideration when determining this effect are

the patient’s age, number and size of nodes and presence of extranodal extension. Cady et
al. in the 1970s reported that clinical nodal metastases exert a paradoxically positive effect
on prognosis [7]. These surprising findings were later explained by the high rate of nodal
disease in younger patients whose survival was superior to older patients. In the 1990s, a
matched-pair analysis from Memorial Sloan-Kettering Cancer Center showed that clinical
nodal involvement in patients older than 45 years of age was associated with poor outcomes
[8]. Adam ef al. analyzed a large cohort of approximately 50,000 patients to demonstrate
that patients younger than 45 years with nodal metastases have a significantly increased
mortality risk compared to young patients without neck disease. They also found that having
more metastatic nodes (up to six) resulted in an increased risk of death [9]. Ito ef a/. and
Sugitani et al. from Japan have reported that lymph node metastases larger than 3cm is
associated with negative outcomes [10,11].

Yamashita et a/. reported a correlation between extranodal extension and high recurrence
rates with poor overall survival in a large series of patients with PTC [12]. Similarly, in
2012, the American Thyroid Association (ATA)’s Surgical Affairs Committee’s Taskforce
on Thyroid Cancer Nodal Surgery reported a 24% median risk of recurrence in patients
with extranodal extension [13]. Urken ef al. agreed that extranodal extension is a negative
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prognosticator but they emphasized that there is significant variation among pathologists
reporting this finding [14].

In a multivariable analysis of 600 patients treated with a therapeutic central neck dissection,
Wang et al. showed that the only statistically significant predictor of neck recurrence was
the presence of extranodal extension [15]. In another multivariate analysis of 438 patients
treated with a therapeutic lateral neck dissection, lateral lymph node burden greater than
17% (one positive node in six lateral neck nodes excised) was predictive for recurrence in
all age groups. Extranodal extension was also prognostic for recurrence in patients aged
forty-five years of age or older [16]. Similarly, in a study of 2,542 patients with PTC

who underwent neck dissection, a lymph node density greater than 19% was independently
associated with an adverse disease-specific survival and overall survival [17].

In an international cohort analysis of over 9,000 patients from multiple institutions, changing
the cut off age for staging of differentiated thyroid cancer from 45 to 55 years in the AJCC/
UICC staging system, was found to be a more reliable prognosticator regarding positive
lymph nodes [18]. While macroscopic disease is now well recognized to impact prognosis,
this is not the case for occult nodal disease. Microscopic nodal metastases have no influence
on survival and at most, a limited impact on recurrence [13,19].

Recently the concept of clinically apparent nodal disease has been increasingly recognized
as important in the optimal management of patients with PTC nodal metastasis. Clinically
apparent nodes are those which are radiographically apparent preoperatively on US or

CT or clearly identified as abnormal during surgical exploration. Surgical management

of clinically evident metastatic nodal disease has been shown to be beneficial in WDTC

in relation to local recurrence and survival [20]. Treatment however is contentious in the
setting of clinically non-apparent, occult nodal disease when observation of the neck is a
well-accepted management option [21].

The purpose of this review is to encompass the thoughts of several authors from different
institutions around the world and form a unified philosophy on the management of nodal
metastases in patients with WDTC. In this article we discuss the lymphatic drainage of

the thyroid gland and the identification and significance of regional nodal metastases. We
also review the indications for elective and therapeutic neck dissections and discuss the
postoperative surveillance and treatment options for recurrent nodal disease in patients with
WDTC. All evidence for this article was drawn from PUBMED articles cross-referenced
with international guideline statements.

Lymphatic Drainage of the Thyroid Gland

Regional metastases from thyroid carcinoma most frequently involve the central
compartment lymph nodes such as the prelaryngeal (Delphian), pretracheal and paratracheal
nodes [22]. The first echelon lymph nodes of the thyroid gland are in the central
compartment (level V1) of the neck followed by second echelon nodal drainage to the lower
jugular chain (level 1V) and the upper mediastinum (level V11). Occasionally however, upper
pole lesions can metastasize to lateral neck nodes without any evidence of central neck
nodal metastases. Park et al. have shown that the rate of “skip metastases” can be as high as
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22% in patients with small upper pole primary thyroid tumors [23]. WDTC can even rarely
metastasize to retropharyngeal nodes in the setting of recurrent or persistent disease [24].

Evaluation of Nodal Metastases

The initial approach to patients with thyroid cancer is to obtain a detailed history and
perform a thorough clinical examination. This should always include visualization of the
larynx and assessment of vocal cord movements. Ultrasound of the thyroid gland is the
most widely used imaging modality as it can evaluate the thyroid gland and both the central
and lateral neck lymphatic compartments. Loss of fatty hilum, calcifications, peripheral
vascularity, hyperechogenicity, rounded rather than oval shape, cystic changes and large size
are all characteristics of metastatic lymph nodes on ultrasound. Leboulleux et a/. reported
that among these features, peripheral vascularity has the highest sensitivity [25]. Previous
studies by Frasoldati ef a/ and Kuna et a/. have shown that absence of fatty hilum and the
presence of microcalcifications have the highest sensitivity and specificity, respectively [26—
27]. Hwang et al. reported significantly lower diagnostic accuracy of ultrasound in detecting
occult disease in the central neck compared to the lateral neck compartment [28].

Thyroglobulin measurement increases the diagnostic accuracy of fine needle aspiration
cytology (FNAC) when evaluating metastatic lymph nodes in WDTC. Chung et a/. have
shown that thyroglobulin measurement in FNAC fluid aspirate can be helpful in the
diagnosis of metastatic lateral neck nodes in patients with papillary thyroid carcinoma
(PTC) [29]. This can also be a useful tool for the evaluation of cystic lateral neck masses,
where aspiration cytology is often paucicellular, particularly when the clinical behavior is
consistent with WDTC [30,31].

The major advantage of cross-sectional imaging (CT or MRI) with 1V contrast over
ultrasound is that the former is not operator dependent, is superior at visualizing deep
anatomical structures such as the mediastinum and the retropharyngeal or parapharyngeal
space, and provides the surgeon with a preoperative “roadmap”. In a cohort of 162 patients
with PTC, Lesnik ef al. showed that preoperative CT combined with ultrasound was superior
to ultrasound alone in the evaluation of the central neck compartment [32]. Ultrasound has
been shown to be inferior to CT in investigating the central neck compartment particularly
when the thyroid gland is still present [28,32]. An additional advantage of obtaining a
preoperative CT scan is the identification of an aberrant right retroesophageal subclavian
artery (arteria lusoria), which indicates a non-recurrent laryngeal nerve [33].

It is known that as iodine avidity decreases, fluorodeoxyglucose-positron emission
tomography (FDG-PET) avidity increases as tumor dedifferentiation progresses from well
differentiated to poorly differentiated and anaplastic thyroid carcinoma. However, Jeong et
al. showed that 18FDG-PET combined with CT does not provide any additional diagnostic
benefit when compared to ultrasound or CT in the assessment of cervical lymph nodes

in patients with PTC [34]. Routine preoperative 18FDG-PET scanning is therefore not
recommended in the investigation of nodal metastases in WDTC [35].
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8th Edition AJCC/TNM Staging System — Revision on nodal status

As it became evident that the prognostic impact of small volume nodal metastases on
younger patients is less significant, in 2016 the American Joint Committee on Cancer
(AJCC) updated the AJCC/tumor, lymph node, metastasis (TNM) staging system. For
patients younger than 55 years of age, N1 disease is no longer upstaged to stage Il and

is now stage I. In patients older than 55 years of age, N1 disease is now stage Il [36]. In the
previous edition, level VII nodal metastasis were identified as N1b and grouped as stage V.
However, in the 8™ edition, the level VIl nodes were not considered as N1b and the stage
was reduced from stage IV to stage | or I1.

Therapeutic Neck Dissection in WDTC

A therapeutic neck dissection is defined as the removal of metastatic nodes that are evident
either clinically (preoperatively or intraoperatively) or radiologically (clinically N1). It is
standard practice to perform a therapeutic neck dissection for all patients with clinically
evident central or lateral neck metastases [35,37]. Every effort should be made in these cases
to preserve function while ensuring complete oncological removal of all nodal disease.

The ATA in a consensus statement in 2009, specified that a central neck dissection involves
a compartment-oriented removal of the prelaryngeal, pretracheal nodes and at least one
paratracheal lymph node basin [38]. The superior and inferior borders of a central neck
dissection are the thyroid notch and the innominate artery. It is not necessary to perform a
thymus resection since the thymus hardly ever contains metastatic disease [39]. The lateral
borders of the dissection are the carotid arteries (levels VI and V1I). The procedure should
be performed by experienced surgeons as complication rates, hypocalcemia and laryngeal
nerves injury, can be unacceptably high in low volume centers. Of note, the surgeon should
be aware of the 3% incidence of a right non-recurrent inferior laryngeal nerve, as indicated
by the presence of an arteria lusoria on the CT scan [33,40].

Similarly, if there is metastatic disease in the lateral neck then a therapeutic neck dissection
should be done at the time of the primary surgery. Lateral neck metastases are rarely found
in level | or superior to the accessory nerve. Therefore, to minimize risk to the marginal
mandibular and accessory nerves, lateral lymphadenectomy should include levels Ila, 111, IV
and Vb [13].

Elective Neck Dissection in WDTC — Central Compartment

Prophylactic or elective central neck dissection (CND) for WDTC in the absence of clinical
evidence of nodal disease (cNO) is controversial due to questionable clinical benefit and

the potential of morbidity related to the recurrent laryngeal nerves and parathyroid glands
(Figure 1). Incidence of nodal metastases in patients with follicular thyroid cancer (FTC)

is low (1-8%) and hence, a prophylactic central neck dissection is not indicated [41].

There have been no prospective randomized trials directly comparing thyroidectomy with or
without elective neck dissection, such that current evidence is based on retrospective studies
and meta-analyses of these retrospective studies.
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Proponents of Prophylactic Elective CND—In a retrospective analysis of 640 patients
with PTC, Barczynski et al. reported that prophylactic central neck dissection during

total thyroidectomy improves disease-specific survival and locoregional control without
increasing morbidity [42]. However, their results have not been reproduced by other

groups [43]. The main argument for performing a central neck dissection is the finding

of significant occult disease in a clinically negative central neck (cNOpN+) [2,3]. Hughes

et al. reported an occult positivity rate of 60% in patients undergoing prophylactic CND
[43]. As the central compartment of the neck is accessible without significantly lengthening
the thyroidectomy incision, pathologic analysis of the central neck can be used to refine
staging [44]. In the current staging system, only patients aged 55 years or older will be
upstaged and consequently offered adjuvant radioactive iodine ablation (RAI) [43,44]. There
are however several centers around the world where all patients with nodal disease will be
offered RAI regardless of age and stage.[45,46] Another potential benefit of performing a
prophylactic CND, is that it can improve biochemical cure rates. Sywak et al. reported lower
thyroglobulin levels with prophylactic CND compared to thyroidectomy alone. This effect
however was not sustained and became non-significant after six months [47]. A further
retrospective study found that prophylactic neck dissection decreased the rate of re-treatment
with radioactive iodine and revision surgery [48]. Two recent meta-analyses have shown
decreased locoregional recurrence (OR 0.65-0.66) and central compartment recurrence rates
(OR 0.4) with prophylactic central compartment dissection [49,50].

Opponents of Prophylactic Elective CND—The main argument against a prophylactic
central neck dissection in patients with PTC is that patients without clinical nodal disease
(cNO) have excellent outcomes when managed with thyroidectomy and observation of their
necks. Ito et al. from Japan reported recurrence rates of 1% and 3% at 5 and 10 years,
respectively, in patients who did not have a prophylactic central neck dissection [51]. Nixon
et al. showed a 5-year recurrence-free survival of 97% and central neck recurrence free
survival of 99% in patients who underwent observation of their central neck compartments.
The 5-year disease-specific survival in this large cohort of patients with PTC was 100%
[21]. Similarly, Monchik ef al. reported less than 2% emergence of central nodal disease in
low risk patients who had their central necks observed after total thyroidectomy [52]. In a
large meta-analysis of over 1,200 patients, Zetoune et a/. reported no benefit of loco-regional
control nor overall survival with a prophylactic central neck dissection in patients with

PTC [53]. Up to date, there are several systematic reviews with contradictory results on

the role of prophylactic CND due to differences in inclusion criteria, size of the tumor and
heterogeneity in the interventions [50,54-59]. As there is a lack of evidence to support any
benefit from prophylactic central neck dissection in low risk patient groups, the concept of
aggressive neck surgery to upstage and facilitate RAI seems illogical.

In addition to the lack of oncologic benefit from prophylactic central neck dissection,
patients undergoing additional surgery are at risk of complications. Although data from high
volume centers report low surgical complication rates [44,60], national database analyses
report higher rates when prophylactic central dissection is performed. The Scandinavian
Quality Register for Thyroid and Parathyroid Surgery study showed higher rates of
hypocalcemia and wound infection with neck dissection compared to thyroidectomy alone
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[61]. Similarly, two recent meta-analyses reported a significant increase in temporary (OR
2.23-2.28) and permanent hypoparathyroidism (OR 1.84-2.22) and temporary recurrent
laryngeal nerve palsy (OR 1.53-2.03) with prophylactic CND [49,50].

In addition to the above arguments against performing a routine prophylactic central neck
dissection, surgical experience is also an important factor. Clayman et a/. reported that 60%
of recurrent central neck nodes were found dorsal to the recurrent laryngeal nerve [62]. This
is an area that would not be routinely dissected in the prophylactic central neck dissection
setting and would likely be unnoticed by an inexperienced surgeon.

As it has become more apparent that prophylactic central neck dissection increases the risk
of complications without significant benefit, the recent ATA guidelines have deviated from
their previous recommendation that it should be considered in all cases. The 2015 ATA
guidelines suggest (weak recommendation) that prophylactic central neck node dissection
should be considered in patients with PTC with advanced primary tumors (T3 or T4) or
clinically positive lateral neck nodes (cN1b), or if the information will be used to plan
further management. Thyroidectomy without prophylactic central neck dissection is strongly
recommended for small (T1 or T2), non-invasive, clinically negative (cN0) PTC and for
most follicular cancers [35]. This is a subtle but important modification from the 2009

ATA guidelines which recommended that prophylactic central neck dissection (ipsilateral or
bilateral) may be performed in patients with PTC with clinically uninvolved central neck
lymph nodes, especially for advanced primary tumors (T3 or T4) [63].

Controversy remains over the role of prophylactic central neck surgery in PTC. In some
health care settings, adjuvant RAI remains the standard of care for all but the lowest

risk cases. Clinicians may therefore perform a prophylactic central neck dissection to
demonstrate pNO disease and avoid the need for total thyroidectomy or adjuvant RAI
[46,64]. Internationally there has also been a move away from aggressive treatment for PTC
which includes lower rates of prophylactic central neck dissection.

Prophylactic/Elective Neck Dissection in WDTC — Lateral Compartment

Patients with PTC have much lower rates (23%) of occult nodal metastases in the lateral
than in the central neck compartment [18]. Furthermore, prophylactic lateral neck dissection
can result in high risk of surgical complications with some groups reporting of 25-50%
complications after total thyroidectomy and lateral neck dissection [32,44]. Even proponents
of a prophylactic central neck dissection do not recommend a prophylactic lateral neck
dissection as there is no clinical benefit in terms of disease recurrence [44,65]. The

2009 ATA guidelines only support therapeutic, not prophylactic lateral neck dissection, a
recommendation that did not change in the 2015 guidelines [35]. A summary of the surgical
approach to the management of nodal disease in PTC is shown in Figure 2.

Sentinel Node Biopsy in cNO Thyroid Cancer

Sentinel node biopsy is employed for many types of cancers as a means of precise lymph
node staging in clinically NO patients for treatment intensification and prognostication.
Sentinel node biopsy using radiotracers, dyes or colloidal nanoparticles is feasible in thyroid
cancer, with highest rates of sentinel node detection seen with radiotracer techniques [66].
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However, false negative rates in the range of 7-20% have been reported [67,68]. There is
lack of high-level evidence associating sentinel node biopsy with improvement in oncologic
outcomes in thyroid cancer [69].

Complications of Neck Dissection — Central Compartment

Operating in the central neck nodal compartment increases the risk of parathyroid and
recurrent laryngeal nerve injury. Large studies such as the Scandinavian Quality Register
for Thyroid and Parathyroid Surgery report higher hypocalcemia rates when performing
CND compared to thyroidectomy alone [61]. However, this is not the case for high
volume centers who report low complication rates when performing central neck surgery
concomitantly with thyroidectomy. A French group practicing routine prophylactic CND
for PTC in 317 patients, reported rates of both permanent hypoparathyroidism and vocal
cord paralysis of 0.6% [44]. Sywak et a/. reported permanent hypocalcemia and temporary
hypocalcemia rates of 1.8% and 18%, respectively, 2" prophylactic CND [47]. Popodich
et al. in a retrospective, multicenter cohort study of 259 patients undergoing elective CND,
reported permanent and temporary hypocalcemia rates of 0.8% and 9.7%, respectively
[60]. Both groups however, report higher rates of parathyroid autotransplantation during
prophylactic CND compared to thyroidectomy alone. If a parathyroid is devascularized
during thyroidectomy, it should be implanted preferably into the contralateral sternomastoid
muscle [70]. The surgical specimen should always be carefully examined for any
inadvertently removed parathyroid glands. Frozen section histopathological examination
should be performed prior to autotransplantation to ensure that the excised tissue is not a
metastatic lymph node.

Complications of Neck Dissection — Lateral Compartment

Performing a lateral neck dissection in patients with DTC is only indicated in the
therapeutic setting. During the consent process, the patient should be informed about
potential complications from a lateral neck dissection. Temporary or permanent injury to
the accessory nerve has been reported to be as high as 20%. This is more common when

the lymphatics superior to the accessory nerve (levels 11B and VA) are dissected. Chronic
neck pain can be secondary to injury of the accessory nerve or the cervical root branches
during dissection in the posterior triangle [71]. Roh et a/. reported that up to 11% of patients
undergoing lateral neck dissection during thyroidectomy develop chronic pain [72]. In the
presence of an anatomically intact accessory nerve, traction injury and devascularization are
thought to be the most common modes of nerve injury. Injury to the motor branches of the
cervical plexus which provide a significant amount of neural input to the trapezius muscle
can also result in significant shoulder dysfunction. Intraoperative nerve monitoring can be
used in routine neck dissections to detect these branches [73]. Intensive physiotherapy can
improve shoulder function in most patients [74].

The thoracic duct is located at the junction of the left subclavian vein and the left internal
jugular vein. As the incidence of nodal metastasis at level IV in thyroid carcinoma is high,
injury to the lymphatics is common. In a large Japanese cohort of approximately 1,500
patients undergoing lateral neck dissection during total thyroidectomy, Ito ef e/. reported a
chyle leak rate of 2.2%. The rate of repairing the leak with neck exploration was 0.6% [10].
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In a smaller cohort from Korea, Roh et al. reported a 3.6% rate of chyle leak in patients
undergoing neck dissection during total thyroidectomy [72]. If a chyle leak was identified
intraoperatively, it should be repaired by ligation using nonabsorbable ties or hemoclips
[75]. If the leak is still not controlled, then transfixion sutures should be considered, with

a sternomastoid muscle buttress [74]. Low output chyle leaks identified postoperatively

are best managed conservatively. Pressure dressing, antibiotics and diet modification with
medium-chain triglycerides will suffice for most patients. Neck exploration should be
considered only if the chyle output is high i.e. more than 500 cc per day. This can be
challenging as the soft tissues are irritated by chyle and placement of sutures can cause
further damage to the lymphatics. Biological sealants in such circumstances may be helpful.
Video-assisted thoracoscopic surgery (VATS) [76] to ligate the thoracic duct or thoracic duct
embolization [77] can be considered as treatment option in high output cases.

Less common complications of lateral neck dissection occur in less than 1% of patients.
These include injury to the phrenic nerve and the sympathetic chain [10]. Horner’s
syndrome characterized by miosis, ptosis and anhidrosis can result from damage to the
sympathetic chain. Although neck paresthesia following lateral neck dissection is common,
it is not widely reported in literature. Preservation of the cervical plexus rootlets and the
great auricular nerve during dissection in the posterior neck and subplatysmal flap elevation,
respectively, may reduce the intensity of paresthesia.

Technical Pearls in Neck Dissection in WDTC

The thyroid surgeon performing neck dissection should be aware of the following points:

. Ultrasound scan: careful preoperative evaluation and identification of all nodal
disease as a surgical mapping plan.

. CT scan: used to supplement ultrasound to further identify nodal disease in
the superior mediastinum and retropharyngeal areas. Can be used as a surgical
roadmap in patients with extensive regional disease. It also demonstrates the
presence of an aberrant right retroesophageal subclavian artery indicating a non-
recurrent laryngeal nerve.

. Critical areas of nodal disease: Nodal metastases from thyroid cancer can
be found in areas not necessarily addressed by a neck dissection as described
for other types of head and neck cancer; meticulous intraoperative assessment
should concentrate on the following areas for evidence of occult nodal disease:

- Central compartment:
¢ Paratracheal nodes

* Pretracheal nodes and prelaryngeal nodes (near the
cricothyroid membrane)

¢ Right paraesophageal nodes (lateral to the right recurrent
laryngeal nerve)
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¢ Nodes deep to the right recurrent laryngeal nerve (common
location for residual disease missed during initial surgery as
the nerve is more superficial on the right side)

* Paralaryngeal nodes (along the superior thyroid vascular
pedicle and the laryngeal vascular pedicle, medial to the
carotid bifurcation)

¢ Low-lying nodes adjacent to the brachiocephalic vessels,
below the sternal notch (this area used to be defined as
superior mediastinal nodes or level VII, but is accessible in
most patients through the classic cervical approach [78]; these
nodes now are considered part of level VI)

- Lateral neck compartment:

* Retrocarotid and retrojugular nodes: full exposure of the
carotid sheath should be performed to allow palpation around
the carotid artery and internal jugular vein, particularly at level
v

Level Il nodes

Supraclavicular nodes

Retropharyngeal nodes

Nodes below the superior border of the clavicle

Retrojugular nodes near the lymphatic ducts

® & & o oo o

Lymph nodes near the lateral cervical vessels

Postoperative Surveillance and Management of the Neck in WDTC

Following surgical management and histopathological analysis of the primary thyroid tumor
and excised lymph nodes, post surgical risk stratification should be performed. This allows
the clinician to evaluate the risk of disease recurrence after initial surgical treatment. With
regard to pathological nodal status, the 2015 ATA guidelines consider high risk features to
be the presence of any metastatic lymph node greater than 3 cm and intermediate risk as the
presence of palpable disease or more than five involved nodes less than 3 cm in size. Patients
with such features should be considered for adjuvant RAI especially when post-operative
serum thyroglobulin levels remain elevated after surgery [35].

Historically, patients would then be followed with clinical examination and palpation

of the neck. Recent advances in ultrasound imaging and biochemical surveillance with
thyroglobulin levels will allow early detection of small volume recurrence in the neck.
Although ultrasound is highly accurate in diagnosing lateral neck disease, it can overlook
disease in the central neck compartment [28]. Any significant rise in serum thyroglobulin
levels without evidence of lateral neck disease on ultrasound, should prompt the clinician to
obtain a CT scan to rule out disease in the central neck, mediastinum and lung. Although
iodinated contrast causes a stunning effect that may imply delay of radioactive iodine
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treatment, if early RAI is not deemed essential, consideration should be given for the use

of iodinated contrast. This will provide superior imaging for detecting lymphadenopathy

in the neck and mediastinum. Thyroglobulin levels have been found to positively correlate
with disease volume. In WDTC, thyroglobulin levels correlate with the site of metastases.
Levels less than 10 ng/ml are suggestive of persistent local or recurrent nodal disease, levels
20-500 ng/ml suggest pulmonary metastases and levels over 1000 ng/ml are suggestive of
bony metastases [79].

FDG-PET scanning is rarely indicated during postoperative surveillance in WDTC unless
there is a consistent rapid rise in thyroglobulin levels that cannot be identified on
conventional axial neck imaging and there is suspicion of primary tumor dedifferentiation
into a poorly differentiated variety. In addition to this, FDG-PET is also indicated in the
postoperative surveillance of Hurthle cell thyroid carcinoma [80].

Surgical Management of Nodal Recurrence in WDTC

According to the 2015 ATA guidelines, persistent or recurrent nodal disease with central
neck nodes greater than 8 mm and lateral neck nodes greater than 10mm detected with

or without adjuvant RAI, should be treated surgically [35]. In a retrospective analysis of
210 patients with PTC and recurrent or persistent central neck disease, Clayman et al.
demonstrated that 90% of central neck disease could be controlled after the first salvage
central neck dissection. Overall control rate in the central neck was reported to be 98%
when further recurrences were surgically salvaged [62]. Al-Saif ef a/. reported biochemical
cure rates of 27% in patients with persistent disease in both central and lateral neck
compartments after multiple operations. Despite achieving low biochemical control rates,
there were no clinical recurrences, distant metastases, or deaths in their patient cohort [81].

Revision neck dissection can be more challenging in the setting of recurrent nodal disease
compared to the previously non-operated neck [70]. Microclips or black silk suture ties can
resemble tumor nodules or disease in the previously dissected central neck compartment.
Strap muscles are often found to be adherent to the cricoid and trachea. The carotid artery
and the internal jugular vein are often medially located due to scarring from previous
surgery. In such cases, a lateral neck approach is advised in order to gain safe access

to the central neck. Persistent disease is more likely to be found in areas that were not
previously explored. Failure to clear disease behind the clavicular heads and by the right
recurrent laryngeal nerve are common sites for disease recurrence. The recurrent laryngeal
nerve might be more challenging to identify because of scar tissue formation or nerve
displacement from nodal recurrence. It is helpful to identify the nerve inferiorly near

the thoracic inlet where previous dissection did not occur. The role of laryngeal nerve
monitoring (IONM) is of paramount importance in such circumstances [82]. There have
been great advances in IONM in the last several years and guidelines has now delineated
optimal definition of loss of signal and how a surgeon should incorporate that information
into the surgical strategy [83]. In addition IONM information is critical in the management
of recurrent laryngeal nerves invaded by thyroid cancer [84]. Identification and preservation
of the parathyroid glands may also be challenging during revision surgery. As discussed
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previously, autotransplantation should be highly considered, if a parathyroid gland is felt to
be devascularized.

It is generally recommended that recurrence in a region not already addressed by
compartment-oriented selective neck dissection should be treated with a complete dissection
of that neck level. Lymph node “picking” is only reserved for nodal recurrences in regions
having already been completely dissected. Intraoperative identification of the lesion can

be aided using intraoperative ultrasound or preoperative ultrasound guided tattooing of the
lesion with colloidal charcoal or other dyes [85,86].

Non-Surgical Management of Nodal Recurrence in WDTC

The 2015 ATA guidelines recommend that recurrent nodal disease measuring less than 8 mm
in the central neck and less than 10 mm in the lateral neck can be monitored with serial
imaging, reserving needle biopsy for patients with evidence of disease progression [35].
Other factors that may affect clinician’s decision to surgically intervene are the proximity

of recurrent nodal disease to vital neurovascular or aerodigestive structures and the patient’s
symptoms and preferences.

Non-operative management options of nodal metastases include percutaneous ethanol
injections. 95% to 99.9% ethanol is injected directly into the nodal lesion under ultrasound
guidance. Hay et al. from the Mayo Clinic reported 84% to 100% complete response

of nodal metastases on ultrasound imaging with alcohol ablation [87,88]. Radiofrequency
ablation has also been used to treat recurrent nodal metastases. High-frequency alternating
current at 350 to 500 kHz is introduced through a needle into the nodal mass under
ultrasound guidance [89]. Despite showing promising initial results, injection techniques
are limited to small cohorts with poor long-term follow-up. It is premature to draw any
conclusions on their ultimate impact on nodal recurrence and overall prognosis.

Conclusions

Well differentiated thyroid cancer, particularly PTC, frequently metastasizes to regional
lymph nodes. Recent evidence highlights the importance of the patient’s age, size, number
and extent of nodal metastases in the most recent staging and risk stratification systems.
Our current recommendations for management of the central and lateral neck in WDTC are
clearly depicted in Figure 2.

Thyroid surgeons must be familiar with the indications and techniques of compartmental
lymph node neck dissections. As patients with clinically evident nodal disease are associated
with worse outcomes, they should be treated surgically in order to reduce rates of regional
recurrence and improve survival. The benefit of elective neck dissection remains unverified
as the impact of microscopic disease on outcomes is not significant. Recent guidelines have
therefore moved away from routine prophylactic central neck dissection in every patient
with PTC.

The aim of the modern thyroid surgeon should be to perform a comprehensive and
oncologically safe neck dissection when indicated, while ensuring minimal morbidity for
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the patient. As complication rates are low with experienced surgeons, such patients should
be treated at high volume centers to optimize both functional and oncological outcomes.
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Figure 1.

Arguments for and against performing elective central neck dissection in patients with
papillary thyroid carcinoma. Most agree currently that elective central neck dissections are
generally not indicated.
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Figure 2.
Surgical management of nodal metastases in patients with papillary thyroid cancer.
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Table 1.

Factors associated with nodal disease in well differentiated thyroid carcinoma.

Tumor/patient factors

Impact on nodal metastases

Patient age More common in younger patients

Primary tumor size More common in larger tumors
Histology More common in papillary>medullary>follicular carcinoma
Genotype More common in papillary thyroid cancer with positive BRAF mutations
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