Chapter 11 )
Management of Central Neck Nodes in
Papillary Thyroid Cancer
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Case Presentation

A 48-year-old woman was found to have a 3-cm thyroid nodule on a routine physi-
cal examination. She had no compressive symptoms, no prior history of head or
neck irradiation, and had no family history of thyroid cancer or other
endocrinopathies.

On physical examination, she had a 3-cm firm nodule palpable in the right lobe
of the thyroid gland. She had no palpable nodules in the isthmus or the left lobe of
the thyroid gland. Her trachea was midline. She had no palpable cervical or supra-
clavicular lymphadenopathy.

Her serum TSH level was 2.107 ulU/ml (0.450-5.330 ulU/ml). A comprehensive
ultrasound examination of the neck revealed a 3.0 x 1.6 x 2.9 cm solid, hypoechoic
nodule with irregular margins and punctate calcifications in the right lobe of the
thyroid gland, classified as TI-RADS 5 (highly suspicious for cancer). There was a
1.3 x 0.8 x 1.2 cm solid, isoechoic nodule in the posterior, superior aspect of left
lobe of the thyroid gland, classified as TI-RADS 3. There were no enlarged or
abnormal lymph nodes in the central or lateral compartments of the neck.

A fine needle aspiration biopsy (FNAB) of the 3.0-cm nodule in the right lobe of
the thyroid gland revealed papillary cancer. After extensive discussion with the
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patient, she elected for total thyroidectomy. The patient and her endocrinologist ask
whether a central neck dissection will be performed during the total
thyroidectomy.

Background

Lymph node (LN) metastases are common in patients with papillary thyroid cancer
(PTC). LN metastases from PTC most commonly occur in the central compartment
of the neck and spread sequentially via the lymphatics to the lateral neck and the
superior mediastinum. Risk factors for LN metastases and recurrence include
increased tumor size, extrathyroidal extension (ETE), multifocal disease, and
extremes of age. In contrast to other malignancies, clinically apparent LN metasta-
ses in patients with PTC have no effect on survival in younger patients and likely
have only a small effect on disease-specific survival in patients 45 years or older [1,
2]. LN metastases, however, are associated with increased rates of recurrence [3].

Clinically apparent macroscopic LN metastases (cN1) occur in 20-31% of
patients with PTC [4] and are associated with increased regional recurrence. LN
metastases have been associated with reduced survival in older patients [1, 2]. Total
thyroidectomy and therapeutic central compartment neck dissection (CND) are the
recommended surgical treatment for cN1 disease in order to reduce recurrence and
improve survival [5, 6].

The role of prophylactic central neck dissection (pCND) for patients with no
evidence of LN metastases on physical examination, preoperative imaging, or intra-
operative evaluation remains controversial. This is due to the significant limitations
of retrospective studies and the fact that only two small randomized controlled trials
(RCTs) have been published to date [7, 8]. Studies differ in their definitions of
recurrence, extent of thyroidectomy (hemithyroidectomy versus total thyroidec-
tomy), extent of pCND (unilateral or bilateral), administration and dosing of radio-
iodine, and length of follow-up. Most of the published studies have significant
selection bias.

Approximately 40-50% of patients with PTC have occult micrometastases in
central neck LNs [4, 9]. Micrometastases are defined by sizes less than <2 mm [6].
Despite the high incidence of occult micrometastases, the rate of recurrence in the
central neck has been reported to be only 2% whether or not a pCND is performed
[10]. This relatively low recurrence rate, combined with the overall excellent prog-
nosis for patients with PTC and central neck micrometastases suggests that micro-
metastases rarely progress to clinically significant disease. As a result, the benefit of
pCND for clinically node-negative disease (cNO) is questionable.

The anatomic boundaries of the central compartment of the neck (Fig. 11.1) are
the hyoid bone superiorly, the innominate artery inferiorly, the common carotid
arteries laterally, the prevertebral fascia posteriorly, and the superficial layer of the
deep cervical fascia anteriorly [11]. The LNs in the central compartment of the neck
are categorized as level VI and level VII LNs. Level VI LNs include the
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Fig. 11.1 Anatomic
boundaries for the central
compartment of the neck
and the lymph nodes that
are removed in a central
compartment neck
dissection. (C common
carotid artery, H hyoid
bone, / innominate artery,
LIV left innominate vein,
RLN recurrent laryngeal
nerve)

prelaryngeal (Delphian) LNs, which are superior to the isthmus in the midline of the
neck; the pretracheal LNs, which are inferior to the isthmus along the anterior sur-
face of the trachea; and the right and left paratracheal lymph nodes, which are pres-
ent along the course of the RLNs between the common carotid arteries and the
trachea. Level VII lymph nodes are the superior mediastinal LNs associated with
the innominate artery and veins.

A CND involves removal of all lymph nodes and fibrofatty tissue from the cen-
tral compartment of the neck. A unilateral CND includes removal of the prelaryn-
geal, pretracheal, superior mediastinal, and paratracheal LNs on the side of cancer.
A bilateral CND includes removal of the prelaryngeal, pretracheal, superior medi-
astinal, and the right and left paratracheal LNs. A CND is classified as therapeutic
when performed for the treatment of cN1 disease and as prophylactic when per-
formed in patients with cNO disease.

Prophylactic CND has been advocated by some surgeons because of its potential
benefits, which include improved accuracy of staging and better selection of patients
for I-131 administration, reduced postoperative thyroglobulin levels, reduced recur-
rence rates, and reduced need for reoperation in the central neck with its potential
morbidity. However, pCND has been associated with higher risk of complications
compared to thyroidectomy alone [7, 9, 12, 13]. Because of the potentially higher
risk of complications following pCND, a unilateral CND has been recommended as
an alternative for patients with cNO disease to reduce potential injury to contralat-
eral RLN and parathyroid glands. Alternatively, some surgeons have recommended
that pCND not be performed at all because of lack of significant effect on locore-
gional recurrence, higher postoperative complication rates, and the potential for
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overuse of RAI without significant benefit. In our opinion, deciding whether to per-
form a pCND comes down to weighing the risks of permanent hypoparathyroidism
and RLN injury versus the benefit of preventing recurrence and reoperation in the
central compartment of the neck.

It has been estimated that a prospective RCT to study the effectiveness of pPCND
would require 5840 patients at a cost exceeding 15 million dollars [14]. This would
be impractical and logistically challenging. As a result, review of data from high-
quality observational studies and small prospective randomized controlled studies is
required to determine the value, if any, of pCND in patients with cNO PTC.

In this chapter, we will make recommendations and summarize the best available
evidence regarding optimal pre- and intraoperative evaluation and management of
central neck nodes for a patient with low risk, cNO PTC. To determine whether or
not pCND is of value in a patient with low risk, cNO PTC, three questions will need
to be addressed: (1) Is the rate of recurrence in the central compartment of the neck
lower following pCND? (2) Is the rate of complications higher with pCND? and (3)
Does the balance of potential risks and benefits justify performing pCND?

Preoperative Evaluation

Physical exam and comprehensive ultrasound (US) of the central and lateral neck
are essential components of the preoperative evaluation of patients with
PTC. Physical examination should include palpation of the thyroid gland, with
attention to tumor size, location, consistency, mobility, additional nodules, tracheal
deviation, and substernal extension. Palpation of the neck to evaluate for clinically
apparent LN metastases should include the anterior and posterior cervical, supracla-
vicular, prelaryngeal, pretracheal, and paratracheal lymph node basins. Palpable
cervical lymphadenopathy in a patient with PTC is suggestive of metastatic disease
and requires further evaluation with ultrasound and fine needle aspiration biopsy
(FNAB) of any abnormal nodes.

The positive predictive value of physical exam in detecting metastatic lateral
neck disease in patients with PTC approaches 100%. However, the sensitivity of
physical examination in detecting low-volume metastatic lymphadenopathy is only
19% [15]. High-resolution US is a much more sensitive method for detecting meta-
static lateral neck disease [15, 16]. Preoperative neck US to evaluate for central and
lateral neck compartment LNs is recommended in all patients with biopsy-proven
PTC 5, 6].

In patients with a normal physical exam and known PTC, the US was able to
identify metastatic disease in LNs of the lateral neck in 14-34% of patients and in
the central compartment of the neck in 2—6% of patients [15, 17, 18]. Preoperative
US identified suspicious cervical adenopathy in 20-31% of cases, altering the surgi-
cal approach in approximately 20% of patients [6, 15, 19]. Additional cross-sectional
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imaging, most commonly computed tomography with intravenous contrast, may
augment ultrasound assessment in patients with a bulky primary, extensive nodal
disease, nodes that extend inferiorly that cannot be fully evaluated by ultrasound, or
if significant central neck nodal disease is suspected [20].

Preoperative neck ultrasound should be performed or interpreted by a clinician
trained in thyroid pathology, using a high-resolution ultrasound scanner with a
7-14 mHz linear array transducer with real-time grayscale and color Doppler imag-
ing [15, 18]. The central compartment (level VI) and the lateral compartments (lev-
els II-V) of the neck should be examined. Sonographic features suggestive of a
metastatic LN include size >10 mm, loss of a normal fatty hilum, rounded shape,
hypoechogenicity, cystic change, microcalcifications, and peripheral vascularity [6,
15, 17, 18]. Confirmation of malignancy in LNs with suspicious US characteristics
or enlarged physical exam is achieved by FNAB or intraoperative frozen sec-
tion exam.

Preoperative FNAB of suspicious lymph nodes should be performed if it will
change surgical management [5, 6]. If abnormal nodes are present in the lateral neck
compartment, FNAB is performed to confirm metastatic disease to the lateral neck
prior to performing a lateral neck dissection. Measurement of thyroglobulin from
the needle washout of a FNAB may be helpful to diagnose metastasis in LNs that
are cystic or specimens with inadequate cellularity for cytological evaluation
[21, 22].

In the central neck, US evaluation of abnormal LN is limited by the presence of
the thyroid gland, and only half of abnormal central neck lymph nodes are detected
preoperatively [23]. In addition, patients who have a history of Hashimoto thyroid-
itis commonly have benign reactive LNs in the central neck that may mimic meta-
static disease. FNAB of suspicious central neck LNs can be avoided if intraoperative
evaluation with a frozen section is planned or if therapeutic CND is planned based
on US findings.

Intraoperative Evaluation

A systematic search and evaluation for abnormal LNs in the central compartment of
the neck are routinely performed in patients with nodular thyroid disease and a
FNAB that is malignant (Bethesda VI), indeterminate (Bethesda III, IV, and V), or
nondiagnostic (Bethesda I). Abnormal LNs are enlarged, firm or rubbery, darker in
color, or more rounded in shape.

A preliminary evaluation of the prelaryngeal and pretracheal regions for abnor-
mal LNs occurs during the separation of the sternohyoid muscles in the midline of
the neck to expose the thyroid gland. The search for abnormal prelaryngeal LNs is
completed during the evaluation for a pyramidal lobe of the thyroid gland and
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exposure and resection of the pyramidal lobe. The area from the thyroid isthmus
inferiorly to the hyoid bone superiorly is carefully examined.

The paratracheal areas, from the common carotid artery laterally to the trachea
medially, are examined during the exposure and dissection of the RLNs. Special
attention should be paid to the area dorsal to the RLN where abnormal LNs may be
present, especially inferiorly on the right. Exposure of the paratracheal areas is opti-
mized by retraction of the trachea medially.

The pretracheal area is further examined during the ligation of the inferior pole
vessels and mobilization of the thyroid lobe and isthmus to the contralateral side of
the trachea. The area from the inferior margin of the isthmus to the innominate
artery is inspected. Inspection of the inferior aspect of the pretracheal area may be
best accomplished after the exploration of the right paratracheal area and exposure
of the innominate artery. Final evaluation of the pretracheal area is completed dur-
ing the division of the ligament of Berry and removal of the contralateral lobe of the
thyroid gland.

Discovery of an Abnormal LN

When abnormal LNs are discovered intraoperatively in the central neck of patients
with PTC, there should be high suspicion of metastatic disease. In patients with
concomitant Hashimoto thyroiditis and PTC, intraoperative nodal assessment is
more challenging due to the frequent presence of inflammatory lymphadenopathy
[20, 24]. A frozen section may be useful for evaluation of suspicious nodes. If posi-
tive for metastatic disease, therapeutic CND should be performed.

In patients with cN1 disease, a therapeutic bilateral CND is indicated. The opera-
tive report should specify that this is a therapeutic node dissection, and should spec-
ify the extent of dissection [11]. The goals of resection of clinically evident nodal
metastasis are to decrease recurrence and improve survival [20].

If enlarged nodes are seen on both sides, bilateral CND should be performed
[24]. In contrast, if only enlarged ipsilateral nodes are present, the surgeon has the
option to perform a unilateral therapeutic node dissection alone, in order to mini-
mize the risk of injury to the contralateral recurrent laryngeal nerve and parathyroid
glands [20].

Several studies have shown that bilateral CND may be associated with higher
morbidity, primarily RLN injury, and transient hypoparathyroidism, with no reduc-
tion in recurrence [12, 20, 25-27]. Extent of therapeutic CND should be adjusted
based on surgeon judgement, but “berry picking” or removing only the obviously
enlarged lymph nodes should be avoided [5, 6, 11, 20]. The number of nodes in the
paratracheal regions ranges from 3 to 30 [20]. Nodal yield from a CND has an aver-
age of 8 nodes on pathologic exams [12].
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Management of Patients with cN0O Disease

For patients with a 1-4 cm low-risk PTC, without evidence of LN metastasis on
preoperative and intraoperative evaluation, surgical options include thyroid lobec-
tomy (TL) or total thyroidectomy (TT) with or without pCND. The decision to
perform a TL or TT for unilateral PTC must take into account patient and tumor
characteristics, risk of loco-regional recurrence, and rate of operative complica-
tions. Previous guidelines have recommended TT for all differentiated thyroid can-
cers >1 cm based on data showing improved survival and decreased recurrence rates
[6, 28]. Additional benefits of TT include optimization of the use of serum thyro-
globulin for detection of recurrent disease and the use of RAI for imaging and treat-
ment of metastatic disease.

More recent data has demonstrated, that in select patients with unilateral differ-
entiated thyroid cancer <4 cm in size, without ETE, LN metastasis, history of neck
radiation exposure or familial thyroid cancer, survival outcomes are similar in
patients undergoing TL or TT [29-31]. Although some studies have demonstrated a
lower risk of locoregional recurrence following TT compared to TL, the overall risk
of recurrence after TL in low-risk ¢cNO PTC is between 1 and 4% [32-34]. With
proper long-term follow-up, recurrence can be readily detected and treated without
impact on overall survival [33-35].

Multiple studies comparing TT alone to TT with pCND for ¢cNO PTC have
reported variable rates of recurrence and complications with different conclusions
(Table 11.1). The majority of studies are single-institution retrospective cohort stud-
ies [4, 9, 13, 36—44]. There has been one multicenter retrospective study [45], two
prospective RCTs [7, 8] and one prospective non-randomized study [46]. Most
studies have not found a significant difference in the overall rate of recurrence and
the rate of recurrence in the central neck for patients who underwent TT alone ver-
sus patients who underwent TT with pCND.

The first published RCT by Viola et al. included 93 patients randomized to TT
with pCND and 88 patients treated with TT alone [7]. The primary endpoints of the
study were successful radioiodine ablation with a stimulated thyroglobulin
level < 1 ng/ml and recurrence; both were similar in the two groups after 5 years of
follow-up. Ninety-nine percent of patients in the study received RAI ablation, how-
ever, a higher percentage of the TT group were treated with more than one dose of
RAT to achieve successful ablation. Permanent hypoparathyroidism was higher with
TT and pCND than with TT alone (19% vs. 8%, p = 0.2). The authors concluded
that there was no significant benefit to pCND, with an increased risk of permanent
hypoparathyroidism for patients with cNO PTC.

A recent RCT by Sippel et al. also showed no clear benefit to pCND in patients
with ¢cNO PTC [8]. This trial randomized 30 patients to TT with pCND and 30
patients to TT alone. There was no difference in recurrence and postoperative com-
plication rates were similar between the two groups. However, the duration of fol-
low-up was only 1 year.
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A prospective study by Raffaelli et al. evaluated TT alone vs. TT with ipsilateral
pCND vs. TT with bilateral pCND in patients with cNO PTC [46]. A total of 186
patients were assigned to one of the three groups based on surgeon preference and
the need to have three equal groups with similar baseline characteristics. With a
short follow-up duration of 2 years, there were no significant differences in recur-
rence between groups, and complication rates were similar except for higher rate of
transient hypocalcemia in the patients who underwent TT with bilateral pCND.

Kim et al. retrospectively evaluated the role of pCND in 11,569 cases from a
single institution in South Korea [9]. The study included: 1259 patients with TL,
1575 patients with TT, 2107 patients with TL and ipsilateral pCND, 3377 patients
with TT and ipsilateral pCND, and 3251 patients with TT and bilateral pCND. The
mean tumor size for the thyroidectomy groups vs. pCND groups was 0.8 and 0.9 cm,
respectively. There were significant differences in age, T stage, multifocality, ETE,
and BRAF positivity between the thyroidectomy groups and the thyroidectomy
with pCND groups, which may have affected results. The study showed no benefit
to pCND in preventing recurrence and significantly higher rates of temporary RLN
palsy and permanent hypoparathyroidism with pCND.

Four of the 16 studies outlined in Table 11.1 found a significantly lower rate of
overall recurrence with TT and pCND compared to TT alone, while three studies
found a significantly lower rate of central neck recurrence. One of the studies by
Barczynski et al. had the longest duration of follow-up of two cohorts that were
historically consecutive to each other: a TT group treated between 1993 and 1997
and a TT with pCND group treated between 1998 and 2002 [36]. Overall recurrence
and central neck recurrence were significantly lower in the pCND group. The rate
of recurrence for the TT group was 13%, higher than the average recurrence rate of
3-5% observed in most other studies. At 10 years, disease-specific survival was
higher in the pCND group (98% vs. 92.5%).

A study by Perrino et al. also demonstrated a reduction in recurrence with TT
and pCND compared to TT alone [41]. One limitation of this study, however, was
that persistent or recurrent disease was defined based on Tg levels. Of those patients
who were considered to have persistent or recurrent disease, 72% had an elevated
Tg level without evidence of metastatic disease in US [41]. The definition of persis-
tent and recurrent disease varies among the studies detailed in Table 11.1, resulting
in varying rates of recurrence.

Popadich et al. performed a multicenter retrospective cohort study with pooled
data from 3 Endocrine Surgery units, one each from Australia, the United States,
and England [45]. This study showed a significantly lower rate of stimulated Tg
level in the pCND group before initial I'*! ablation. The total recurrence rate between
the group with and without pCND was not significantly different; however, the rate
of reoperation in the central neck compartment was lower in the pCND group (1.5%
vs. 6%, p = 0.004). The number needed to treat (NNT) with a pCND to prevent 1
recurrence was 20. Effectiveness of pCND was greater for T3 and T4 tumors, with
NNT with a pCND to prevent 1 recurrence being 16 and 5, respectively.

The rates of temporary RLN dysfunction were significantly higher with pCND in
four studies, while permanent RLN dysfunction was not significantly different in all
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but one study (Table 11.1) [44]. The rates of temporary hypoparathyroidism were
significantly higher with pCND in ten studies, while permanent hypoparathyroid-
ism was significantly higher with pCND in five studies (Table 11.1).

Many of the retrospective studies summarized in Table 11.1 have similar limita-
tions. For the non-randomized studies, the decision for TT vs. TT with pCND was
most commonly based on surgeon preference, which created a significant selection
bias. In several studies, tumor size, ETE, or the appearance of LNs at operation were
used to decide whether or not to perform pCND. The TT group included patients
who did not have a preoperative diagnosis of PTC but were found to have PTC on
final pathology, another example of selection bias [4]. Both ipsilateral and bilateral
pCND were included, however, some studies did not specify the extent of
pCND. This resulted in a large variability in the extent of neck dissection, with vary-
ing numbers of LNs removed. Although the goal of pCND is to prevent recurrence
and need for reoperation in the central neck, many studies did not specify rates of
central neck recurrence.

Six meta-analyses have combined data from a variable number of the studies
outlined in Table 11.1 [10, 47-51]. Five of them also included studies that only
evaluated a pCND cohort without a comparison TT group [47-51]. Four of the 6
meta-analyses found a significantly lower rate of overall locoregional recurrence
with pCND compared to the TT alone. Of the three studies that analyzed the rate of
central neck recurrence, two meta-analyses noted this to be significantly lower with
pCND [47, 49]. Of the three meta-analyses that analyzed complications, two noted
significantly higher rates or permanent hypoparathyroidism with TT and pCND
compared to TT alone [48, 49].

The five most recent meta-analyses included the study by Barczynski et al. that
has an unusually large difference in recurrence rates between the TT with pCND
and TT alone, much higher than reported in most other studies (4% vs. 13% for
overall recurrence, 1% vs. 8% for central neck recurrence, Table 11.1). The meta-
analysis by Lang et al., which included 14 studies, found that the study by Barczynski
et al. had a profound impact on the overall incidence rate ratio of locoregional recur-
rence rate in the two groups. Because the study by Barczynski et al. was close to but
within the margin of the funnel plot, it was not excluded from the meta-analysis.
This study may have had a significant effect on the final rates of recurrence in sev-
eral of the meta-analyses outlined in Table 11.2.

A sub-analysis was performed by Liu et al. to evaluate the difference between
ipsilateral pCND and bilateral pPCND. When comparing TT with ipsilateral CND vs
TT alone, there was no difference in recurrence rates; however, TT with bilateral
CND had a significantly lower rate of recurrence than TT alone [47]. In the meta-
analysis by Chen et al., when the subgroups were compared, there was no difference
in local-regional recurrence or complication rates between ipsilateral and bilateral
pCND [48].

In several meta-analyses, patients who underwent pCND received higher doses
of RAI, which was another confounding factor that may have had a significant
impact on recurrence [48—50]. Zhao et al. reported a higher rate of recurrence in the
lateral neck versus the central neck (3.3% vs. 1.1%) with TT and pCND, whereas
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the rate of recurrence with TT occurred with equal frequency in the lateral and cen-
tral neck (3.4% vs. 3.3%) [49]. Wang et al. found no significant difference in recur-
rence or long-term complications, but a trend toward lower recurrence with TT with
pCND, with a NNT of 31 patients to prevent one recurrence [51].

Limitations of meta-analyses that evaluate the role of pCND in the treatment of
c¢NO PTC are reflective of the quality of the studies included. Most studies were
retrospective, with significant selection bias and differences in patient age, tumor
size, ETE, and multifocality. In addition, the studies lacked standardized definitions
of recurrence. Many studies did not analyze the dosages of RAI used, which may
have an effect on recurrence rates. Overall follow-up was <5 years in the majority
of studies included in the six meta-analyses, and very few of them reported overall
or disease-free survival. The extent of pCND was also different among the studies.

Summary of Evidence-Based Recommendations
for Management of Clinically N0 Disease in a Patient
with a 3-cm PTC

The current literature comparing TT with pCND to TT alone for cNO PTC consists
of a predominance of retrospective single-institution studies with only modest fol-
low-up duration and as a result, levels of evidence are weak. Despite this, some
conclusions and recommendations can be made based on the available data. Rates
of temporary and permanent hypoparathyroidism are higher with TT and pCND
compared to TT alone, whereas the rate of RLN dysfunction is similar. When pCND
is performed, approximately 50% of patients will have occult microscopic LN
metastases [4]. This may result in changes in postoperative management with the
potential for overtreatment with radioiodine and an unnecessary increase in the
intensity of surveillance. However, the impact of pCND on overall recurrence and
survival rates is minimal in contrast to macroscopic metastasis [4, 11]. Most studies
do not show a significant reduction in overall recurrence or central neck recurrence
with pCND (Table 11.1). Studies have shown that the NNT with a pCND to prevent
one recurrence ranges from 20 to 31 patients [45, 51]. Thus, one must weigh the
increased risk of complications to prevent one recurrence. In experienced hands,
central neck reoperation for recurrent disease can be performed with similar rates of
complications compared to CND performed during initial operation [52]. In our
view, the potential small decrease in recurrence rate compared to the increased rate
of complications after pCND does not justify performing routine pCND for low-
risk cNO PTC.

The patient in the clinical scenario at the beginning of the chapter has a 3-cm
PTC in the right lobe of the thyroid gland and a 1.3-cm isoechoic nodule in the left
lobe. Preoperative ultrasound and intraoperative assessment do not reveal abnormal
lymph nodes. The recommended surgical treatment for this patient is a total thyroid-
ectomy without pCND.
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