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ABSTRACT: Background. Currently, there is no clear consensus on the
extent of this lateral neck dissection required in papillary thyroid cancer
(PTC) with lateral neck metastasis. The purpose of this study was to
review our experience with metastatic PTC, and identify the pattern of
lymphatic spread to the lateral neck.

Methods. A retrospective medical chart review of PTC patients treated
with lateral neck dissection (levels II-Vb) at our institution between
January 2004 and 2011. A total of 185 patients underwent 248 selective
lateral neck dissections.

Results. Levels II, lll, IV, and Vb were respectively involved in 49.3%,
76.6%, 61.6%, and 29.2% of cases.

Conclusion. We advocate for a routine excision of levels Il, Ill, IV, and
Vb in PTC with metastasize to any lateral neck level. Although we
have routinely dissected level llb, it may be appropriate to omit its
dissection, as well as level Va, when there are no clinical,
radiologic, or intraoperative evidence of disease involving these
sublevels. © 2012 Wiley Periodicals, Inc. Head Neck 00: 000-000,
2012
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INTRODUCTION

Papillary thyroid cancer (PTC) commonly metastasizes
via lymphatic spread to local and regional lymph nodes."
A high rate of clinical and occult metastases has been
well documented in the literature with a range from 30%
to 90%.~* lymph node metastases in PTC has a signifi-
cant impact on disease-free survival (DFS) and disease-
specific survival (DSS).S’10

Because of the growing body of evidence on the effect of
PTC metastasis on recurrence, survival, and possibly quality
of life, the American Thyroid Association (ATA) advocates
that a "therapeutic lateral neck compartmental lymph node
dissection should be performed for patients with biO}I:)sy pro-
ven metastatic lateral cervical lymphadenopathy.""' While
patterns of PTC metastasis to lateral neck lymph nodes are
relatively predictable, there is no clear consensus on the
proper extent of the lateral neck dissection. Current practices
include extensive modified radical neck dissection, selective
neck dissection, and "berry picking" procedures focusing on
an echelon of suspicious or involved nodes. Nonetheless, the
most recent recommendations from the Triological Society
and the ATA advocate a more comprehensive selective lat-
eral neck dissection.'*'?

The purpose of this study is to review our experience
with lateral neck dissections in metastatic PTC, and iden-
tify the pattern of lateral neck metastasis related to PTC.

*Corresponding author: M. Merdad, Department of Otolaryngology—Head &
Neck Surgery, University of Toronto, 190 Elizabeth Street, Room 35438, Toronto
Ontario, Canada, M5G 2N9. E-mail: mazin.merdad@utoronto.ca

With this study, we hope to contribute to the evidence
and future recommendations on the optimal extent of lat-
eral neck dissections required in this patient population.

MATERIALS AND METHODS

After approval by the Mount Sinai Hospital research
ethics review board, a retrospective medical chart review
was conducted reviewing all patients with PTC treated
between January 2004 and 2011.

Inclusion criteria included preoperative fine needle
aspiration biopsy proven PTC of a lateral neck lymph
node, undergoing selective lateral neck dissection includ-
ing levels Ila and IIb, III, IV, and Vb (II-VDb), and post-
operative pathology confirming the diagnosis of PTC in
one or more lymph nodes in the lateral neck. Included
were primary cases with total or completion thyroidec-
tomy and recurrent cases presenting with lateral neck dis-
ease alone. Our series also included unilateral and bilat-
eral neck dissections, which were performed at either the
same time as the thyroidectomy or at a later date. Cases
with less than a selective neck dissection of levels II to
Vb, incomplete pathology report, pathology other than
PTC, or a history of previous lateral neck dissection were
excluded from the study. Clinical, demographic, and path-
ologic data, including lymph node level and number were
collected for each patient.

All surgeries were performed by the senior author (J.F.)
and his team (fellow and/or resident). The anterior trian-
gle including level IIb was routinely approached from the
medial aspect of the sternocleidomastoid muscle, whereas
the posterior triangle was approached laterally, starting at
the level of cranial nerve XI and dissecting caudally.
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FIGURE 1. Picture of lateral neck dissection specimen labeled for
pathology. Arrow pointing to a clinically positive lymph node in level IV.

Neck levels and sublevels were defined as previously
published, with an exception of extending level Vb dis-
section to the level of the accessory nerve.'*

Excised neck tissue were laid on a blue towel and
marked before being sent to the pathology department
(Figure 1). Central neck tissue (level VI) was not
included with the lateral neck specimen. Level Va, above
the accessory nerve, was not routinely excised unless
there was clinical, radiological, or intraoperative evidence
of involvement.

RESULTS

Demographics and pathological data are presented in
Table 1. A total of 185 patients underwent 248 selective
lateral neck dissections for metastatic PTC. Of these, 126
patients (68.1%) received unilateral selective neck dissec-
tions and 59 patients (31.9%) received bilateral selective
neck dissections. Forty-four percent of our patients had
selective neck dissections for recurrent disease in the lat-
eral neck versus 56% who underwent selective neck dis-
section at the time of their total thyroidectomy. The dis-
tribution of primary tumor pathological subtypes are
presented in Figure 2. Classical PTC was the most com-
mon pathological subtypes (64.9%) followed by the fol-
licular variant (17.5%). Aggressive subtypes of PTC were
present in 14% of our patients (tall cell 7.0%, insular
2.6%, and diffuse sclerosing 2.6%). Hiirthle cells were
predominantly present in an additional 4.4%.

Figure 3 illustrates the percentage of involvement for
each lateral neck unit. Levels II, III, IV, and Vb were
found to harbor metastasis in 122 (49%), 189 (76%), 152
(61%), and 72 (29%) of our patients, respectively. More
than two thirds of our patients (73%) had 2 or more neck
levels involved, and 11.4% had involvement at all 4 lev-
els. Levels III and IV were both involved in 46% of cases
(Figure 4). Skip metastasis, defined as positive nodes in
level II or Vb without metastasis in levels III and IV,
were detected in 9% of our patients.

DISCUSSION

In our series, levels II, III, IV, and Vb were respec-
tively involved in 49%, 76%, 61%, and 29% of cases. To

TABLE 1. Demographics, tumor size, and number of lymph nodes.

No. of
patients (%) Mean (SD)
Patients
Total 185
Selective neck dissections
Total 248
Unilateral 126 (68.1)
Bilateral 59 (31.9)
Primary (with TT) 104 (56)
Age, in years 46 (14.8)
Sex
Male 93 (50.2)
Female 92 (49.8)
Maximum tumor diameter, in cm 25(1.9)
No. of lymph nodes/neck dissection
Total 66 (30.7)
Positive 9.8 (10.9)

Abbreviation: TT, total thyroidectomy.

the best of our knowledge, this is the largest published
series in the English literature describing the pattern of
disease spread in PTC with lateral neck metastasis.

The extent of lateral neck dissection in metastatic PTC
remains a debatable topic. In our series, we detected a
relatively high rate of disease at all levels of the lateral
neck. More than 73% of our cohort had involvement at
multiple levels, and skip lesions were detected in an addi-
tional 9%. We therefore advocate for the routine excision
of levels II, III, IV, and Vb in metastatic PTC with dis-
ease detected at any lateral neck levels.

Although previous recommendations regarding the
management of the lateral neck in metastatic PTC vary
widely, there seems to be some consensus in the most
recent literature, with which our data and recommenda-
tions coincide. Recent studies from single-center high
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FIGURE 2. Distribution of pathological diagnosis of primary tumors
(%) 2 changes.
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FIGURE 3. Incidence of neck level involvement in papillary thyroid
cancer (PTC) with lateral neck metastasis.

volume institutions have advocated for routine excision of
levels II to V.">"'7 The Triological Society Best Practice
guidelines published in 2010 recommend a selective neck
dissection with excision of levels Ila to Vb with or with-
out the inclusion of levels IIb and Va.'? Based on a non-
systematic review, the ATA’s recent consensus review on
lateral neck dissection in differentiated thyroid cancer
similarly advocate for a comprehensive neck dissection of
at least nodal levels Ila, III, IV, and Vb.!1?

Lymph node metastasis from PTC to level V ranges from
8% to 53%."® Much of this variation in level V lymph node
involvement can be explained by differences in the timing
of the dissection relative to the course of the disease, varia-
tions in treatment algorithms and cohort selection criteria.
A recent nonsystematic review on level V involvement in
metastatic PTC by Khafif et al,'® recommended against the
routine complete excision of level V. The authors favored
limiting the dissection of sublevel Vb to cases with positive
nodes in level IV, multiple positive nodes in levels II and
III, and in cases with radiological or intraoperative evi-
dence of nodal disease at that level. Based on these criteria,
one might need to perform a second procedure addressing
level Vb on a significant number of patients after reviewing
the final neck dissection pathology report. In our opinion,
level Vb involvement in 29% of our cohort justifies the rou-
tine dissection of this sublevel.

Close to one third of our cohort had disease involve-
ment at level V and hence the controversy at this point
no longer lies on whether or not it should be dissected
but rather to what extent. Dissection of the accessory
nerve is associated with a low but not insignificant level
of postoperative morbidity. If a dissection of the nerve
can be avoided in level V, this should be advocated.
Level Vb positivity rate in our cohort is in keeping with

others that addressed this level separately.'’™'? Interest-
ingly, none of the studies found disease at level Va, when
it was routinely dissected.'”™"® In our opinion, level Va
(above the accessory nerve) does not require routine dis-
section except when there is radiological, biopsy, or intra-
operative evidence of involvement.

Data on the utility of level IIb dissection remains contro-
versial. When examined separately, level IIb was found to
harbor metastasis in 4.5% to 21% and this was found to be
mainly in cases where level Ila was involved with metasta-
sis.'”*" Although we routinely excise both levels Ila and
IIb, our study does not address level IIb involvement sepa-
rately. Avoiding dissection of level IIb may be appropriate
in the absence of clinical, radiological, or intraoperative evi-
dence of involvement, and in the absence of gross intraoper-
ative involvement of level Ila. Our rationale for the routine
excision of level IIb is largely based on the relatively high
rate of occult disease and the subsequent increase in risk of
recurrence. The few studies addressing level IIb separately,
demonstrated a higher rate of metastasis than was previously
thought. Roh et al,'” Pingpank et al,’' and Lee et al*?
detected disease at level IIb in 17%, 21%, and 22%, respec-
tively. Caron et al’ in 2006 demonstrated a 20% rate of re-
currence at level I when it was not included in the initial
neck dissection. This is a significant rate of recurrence espe-
cially for patients with regional disease whom are already at
a higher risk of further recurrences. Furthermore, a distinct
separation of levels ITa and IIb is somewhat arbitrary, sur-
geon-dependent, and in many instances not possible. This is
especially true in cases in which Ila harbors clinically appa-
rent disease. Finally, although the rates of accessory nerve
injury in expert hands is low, the dissection around the nerve
in recurrent cases might carry a higher risk for nerve injury.

Our study has a number of strengths. It is the largest
series in the literature addressing this question. Excised
neck dissection specimens were in each case oriented and
marked by the senior surgeon (J.F.) before being sent to
the pathology department, thereby facilitating the patholo-
gists’ synoptic report by level (Figure 1). All surgeries
were performed by the senior author and his team who
used a consistent treatment paradigm throughout the study
period.

This study, like most studies addressing lateral neck dis-
ease in PTC, is a retrospective medical chart review. Our
cohort had a single surgeon with consistency in specimen
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FIGURE 4. Concurrent level involvement in papillary thyroid cancer
(PTC) with lateral neck metastasis. (+) positive lymph nodes, (-)
negative lymph nodes.
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labeling and we do not think that a change in our method-
ology to a prospective one would have influenced our
results. It would have been ideal to have a single patholo-
gist review all of our cases, to assure consistency in assess-
ment of the number of positive lymph nodes, but this is,
however, quite impractical and was not adopted by any of
the other studies reviewed. In our series specimen marking
did not separate levels Ila and IIb, prompting our patholo-
gists to report both levels as a combined level II. Thus, our
study is not equipped to answer specific questions about
level IIb dissection in this population. Another limitation
of our study relates to previous treatment with radioactive
iodine (RAI). Forty-four percent of our cohort had surgery
for disease in the lateral neck manifesting after the initial
thyroid gland surgery. A large number of these patients
may have received RAI treatment after their initial thyroid
surgery, and this might have affected the sensitivity and
specificity of radiological investigations and surgical pa-
thology results. A subgroup analysis of this group of
patients would have enriched our analysis, but the informa-
tion is absent in our database given that large number of
our patients’ RAI treatment is administered and managed
by endocrinologists at different medical centers.

The exact impact of PTC recurrence on survival is not
yet well established. There are a few studies suggesting an
increase in recurrence without an effect on survival,
although these studies are flawed in design and power.>* >
A more recent body of evidence with better long-term fol-
low-up, larger sample sizes, and better methodology,
including a study from our group, indicate that lymph
node metastases in PTC is a statistically significant prog-
nostic factor in DFS or DSS.”'” Two of these studies with
large sample sizes used powerful population-based admin-
istrative and cancer databases which provide valid and reli-
able long-term data.”'® This falls in line with our recom-
mendation for a more extensive neck dissection, including
levels II to Vb, aiming to minimize the chance of recur-
rence and prolong the DFS and DSS.

CONCLUSION

Our data lead us to advocate for routine excision of
levels II, III, IV, and Vb in PTC that has metastasized to
any lateral neck level. Although we have routinely dis-
sected level IIb, it may be appropriate to omit its dissec-
tion, as well as level Va, when there is no clinical, radio-
logical, or intraoperative evidence of disease involving
these sublevels.
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