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Abstract Introduction Papillary thyroid carcinoma has a very high rate of lateral neck node
metastases, and there is almost unanimity concerning the fact that some sort of formal
neck dissection must be performed to address the clinical neck disease in these cases.
Although there is an agreement that levels Il to IV need to be cleared in these patients,
the clearance of level V is debatable.

Objectives We herein have tried to analyze various papers that have documented a
structured approach to neck dissection in these patients. Moreover, we have also tried
to consider this issue through various aspects, like spinal accessory nerve injury and the
impact of neck recurrence on survival.

Data Synthesis The PubMed, Medline, Google Scholar, Surveillance, Epidemiology,
and End Results (SEER), and Ovid databases were searched for studies written in English
that focused on lateral neck dissection (levels 1I-1V or II-V) for papillary thyroid
carcinoma. Case reports with 10 patients or less were excluded.

Conclusions The current evidence is equivocal whether to clear level V or not, and the
studies published on this issue are very heterogeneous. Level II-IV versus level II-V selective
neck dissections in node-positive papillary thyroid carcinoma patients is far from catego-
rical, with pros and cons for both approaches. Hence, we feel that there is a need for more
robust homogeneous data in order to provide an answer to this question.
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the patients present with palpable neck nodes. The impact
of central and lateral neck metastases on prognosis is not the
same. This is reflected in the American Joint Committee of
Cancer (AJCC) staging to differentiate thyroid cancer patients

Introduction

Papillary thyroid carcinoma (PTC) is the most common
thyroid malignancy, and it has an excellent prognosis with,

10-year overall survival rates of 95% to 98%."! However, PTC
has a propensity for lymphatic metastases, and 23% to 56% of
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older than 45 years of age, in which patients with lateral neck
disease are classified as stage IV, and patients with central
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neck disease are classified as stage III. There is a controversy
regarding prophylactic central neck node dissection in pa-
tients with PTC, but there is near consensus against perform-
ing prophylactic lateral neck dissection in PTC patients.

The pattern of lymph node involvement in PTC has been
evaluated in various studies, and levels II, III, IV, and VI have
been found to be the most frequently involved nodal basins.
Hence, the experts in the field of thyroid surgery agree that
these levels need to be addressed in any sort of neck dissection
performed to clear the clinical neck disease. Similarly, the
published literature does not support addressing level I in PTC
patients, as this level is rarely involved in PTC patients with
lateral neck disease. The debate about the clearance of level V
inthese patients has been simmering for a long time, and in the
present review we have tried to answer this question. We will
try to address this question under following headings:

a) Does lateral neck node involvement have any bearing on
locoregional recurrence, disease-free survival (DFS) and
overall survival (0S)?

b) How effectively can we detect affected neck nodes
preoperatively?

c) Does the extent of neck dissection have any bearing on
regional recurrence and survival?

d) What are the incidence and severity of shoulder dysfunc-
tion associated with accessory spinal nerve dissection in
different types of neck dissections?

e) What is the incidence of the nodal involvement of level V
in the published data, and how has it been addressed?

Review of Literature

The PubMed, Medline, Google Scholar, Surveillance, Epide-
miology, and End Results (SEER), and Ovid databases were
searched for the terms papillary thyroid carcinoma, selective
neck dissection, level V, spinal accessory nerve, and neck recur-
rence, and relevant papers were identified. Only papers written
in English were included in the present review. Studies that
focused on lateral neck dissection (levels II-IV or I[I-V) for PTC
were included. Case reports with 10 patients or less were
excluded. Articles that focused on prophylactic neck dissection,
or medullary or anaplastic carcinoma, were also excluded.

Discussion

Lateral Neck Node Involvement and Recurrence

The influence of nodal metastasis on local recurrence, DFS and
OS has been variably reported. A multivariate analysis of 9,904
patients with differentiated thyroid carcinoma (DTC) with neck
nodes, registered in the SEER database, demonstrated that
age > 45 years, presence of distant metastasis, large tumor
size, and lymph node involvement significantly predicted a
poor outcome. The OS rates at 14 years were 82% for node-
negative and 79% for node-positive patients (p < 0.05).3
A follow-up analysis of the SEER database identified 33,088
patients with DTC, and the analysis showed that lymph node
disease in patients with papillary carcinomaolder than45 years
of age did not influence survival (p = 0.535). In patients with
PTC with pathologically-proven cervical lymph node metas-
tases, the median risk of loco-regional lymph node recurrence
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varies with nodal status, with recurrence rates for patients who
are initially clinically NO of 2% (range: 0-9%) against 22% (range:
10-42%) for those with nodal involvement at presentation.
Furthermore, the median risk of recurrence in these patients
varies markedly with the number of involved nodes: 4%
for < 5 nodes against 19% for > 5 nodes.” The categorization
of node-positive patients with DTC aged < 45 years as stage |
according to the 7th edition of the AJCC's Cancer Staging
Manual is probably a testimony to the fact that nodal disease
in younger age groups does not have any bearing on survival.

Imaging Exams in Cases of Lateral Neck Lymph Nodes
Neck lymph nodes have been evaluated with various imaging
modalities; however, ultrasonography (USG) is the most com-
mon imaging technique used to evaluate neck nodes, and it is a
very accurate tool to detect neck nodes suspicious for harboring
disease. The various USG features that help predict malignancies
in neck nodes include: micro-calcifications (sensitivity: 5-69%;
specificity: 93-100%); the cystic nature of the node (sensitivity:
10-34%; specificity: 91-100%); peripheral vascularity (sensi-
tivity: 40-86%; specificity: 57-93%); hyperechogenicity (sensi-
tivity: 30-87%; specificity: 43-95%); and a round shape
(sensitivity: 37%; specificity: 70%)° Hence, with such a
high degree of precision in expert hands, the imaging modalities
invogue in the current head and neck surgical practice allow us
to detect specific levels of nodes involved and tailor our neck
dissection accordingly. Moreover, fine needle aspiration cytol-
ogy (FNAC) with or without measurement of thyroglobulin in
needle washouts from the suspicious node can further clear the
doubt regarding the presence of malignancy.” From the afore-
mentioned information, it is clear that therapeutic neck dissec-
tion can be precisely planned in PTC patients to address the
levels involved.

Type of Neck Dissection and Recurrence
Turanli® assessed the impact of the extent of the neck
dissection on regional recurrence in PTC patients. Almost
all patients evaluated had PTC (61 patients in total, and 2
patients had follicular thyroid carcinoma). The patients were
evaluated either by FNAC, frozen sections or excisional
biopsy. All patients received radioactive iodine (RAI). The
patients were analyzed by dividing them into two groups:
the selective neck dissection group (group I), in which levels
II-IV were dissected (n = 29), and the comprehensive neck
dissection group (group II), which included patients who had
undergone radical neck dissection (RND) or modified radical
neck dissection (MRND) (n = 32). Neck dissections were
performed in 37 patients (60.7%) during their first surgery,
in 21 patients (34.4%) during their second surgery (for nodal
recurrence), and in 3 patients (4.9%) for nodal recurrence
after initial neck exploration. A total of 9 patients had distant
metastases at presentation. Lymph node recurrence devel-
oped in 9 patients in group I and in 7 patients in group II.
Thus, the type of neck dissection performed did not show any
differential effect on local recurrence, DFS and OS.
Mazzaferri and Young,” in their analysis of 576 PTC patients,
found no statistically significant difference in recurrence or
death rates between patients who underwent non-anatomical
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dissection and those who underwent comprehensive neck
dissection (RND or MRND) for nodal metastases. Bhattachar-
yya'® reviewed 2,097 PTC patients, and failed to demonstrate
any significant advantage of RND or MNRD over selective neck
dissection (SND) vis-a-vis local recurrence time, local recur-
rence rate, DFS and OS.

From the aforementioned information we can conclude
that comprehensive therapeutic neck dissection involving
level V dissection does not lead to less regional recurrences,
nor does it have any survival advantages in PTC patients.

Shoulder Dysfunction with Selective and
Comprehensive Neck Dissections

Dissection of the spinal accessory nerve during neck dissection
is associated with shoulder dysfunction, and MRND entails
more nerve dissection than SND. Chepeha et al'! evaluated the
shoulder function morbidity after neck dissection by compar-
ing the functional assessment of the shoulder in two groups of
patients; one undergoing MRND and another undergoing SND.
Constant Shoulder Test (CST), which is a weighted test that
combines patient symptom scores (35%) and objective mea-
sures of active shoulder function (65%), was used for the
functional assessment of the shoulder function. Patients with
MRND had significantly worse shoulder function than SND
patients. Cappiello et al'? evaluated shoulder disability after
different types of selective neck dissections (levels II-IV versus
levels 1I-V) and concluded that clearance of the posterior
triangle of the neck increases shoulder morbidity. Hence,
dissecting the accessory nerve in the posterior triangle is
associated with increased morbidity.

Pattern of Metastases to Neck Lymph Nodes and
Level V Involvement

Sivanandan and Soo'? evaluated the pattern of lymph node
metastases in 70 PTC patients who underwent 80 neck dissec-
tions. Therapeutic neck dissection was performed if the neck
nodes were palpable upon physical examination, regardless of
any additional imaging for further evaluation. Comprehensive
neck dissection involving dissection of levels I-V with or with-
out sacrifice of the sternocleidomastoid muscle, the internal
jugular vein and/or the spinal accessory nerve was performed.
Level I lymph nodes were only present in 3 out of 80 specimens.
Level V was positive in 23 out of 80 neck dissection specimens;
however, level V nodes were not segregated into sublevels Va
and Vb. Moreover, the authors did not comment on the
percentage of level V positive nodes in clinically negative
level V necks. Level V was not involved in isolation, although
14 (18%) specimens had single level diseases.

Pingpank et al'# evaluated 44 PTC patients who under-
went 51 comprehensive neck dissections involving levels I
through V. Although it was not explicitly mentioned, one can
discern from the text that a clinically palpable disease was
set as a criterion for neck dissection. A total of 8 specimens
(16%) were negative for pathology on the final histopatho-
logical analysis. Only 16 specimens were labeled separately
for level I. Overall, 12% of level I nodes were positive for
malignancy. Out of 51 neck dissections, 34 neck dissections
had level IIb labeled separately, which was positive in 7 (21%)
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out of 34 specimens, and this was the sole disease present at
level Il in 3 specimens. Disease at only 1 level was found in 14
neck specimens (32%). Level V was positive for metastases in
14 out of 50 specimens. Lateral neck control was achieved in
35 (80%) out of 44 necks. Like the previous study by Siva-
nandan and Soo, the study sample was composed of new and
previously treated cases.

Kupferman et al'® studied 39 PTC patients, in whom 44
neck dissections involving levels II through V were per-
formed. The study involved an evaluation of both new and
recurrent cases. All patients were evaluated before surgery
by FNAC or radiologic examination (the specific imaging
modality used was not mentioned), and the disease was
confirmed either by FNAC or by a previous biopsy. Out of 44
neck dissection specimens, 4 were negative for malignancy.
LevelsIand V were involved in 1/7 (14%) and 9/44 (20%) neck
dissection specimens. Level I was dissected only if the radio-
graphic, pathologic, or intraoperative findings were sugges-
tive of cancer. A total of 14 patients only had the disease at 1
level, 5 patients only had the disease at level I, and 3 patients
each had the disease at levels I, 1V, or V. Since level V was not
divided into sublevels, no distinction could be made as to
how many had involvement of levels Va, Vb or both.

Lee et al'® evaluated 46 newly diagnosed cases of PTC,
with the clinical disease documented by USG, computed
tomography (CT) and FNAC. A total of 55 neck dissections
involving levels II through V were performed. Although
level V was involved in 11 (20%) specimens, it was not
involved alone in any of the specimens. The incidence of
lymph node metastasis at level Ilb was of 22% (12 specimens).
Out of 12 specimens with metastatic lymph node at level IIb,
11 (92%) also had the disease at level Ila. The rate of level IIb
lymph node involvement in patients with metastatic lymph
nodes at level Ila was of 34% (11 out of 32), but only 1
specimen was positive for the disease in absence of disease at
level I1a. Once again, this study failed to make any distinction
between the various sublevels of level V, and it showed high
involvement of level IIb.

Ahn et al,"” in their report of 37 patients undergoing total
thyroidectomy and lateral (n = 28) or central (n = 9) neck
dissections, noted the high accuracy of the CT and USG, with
sensitivity of 100% and 100%, specificity of 90% and 80%,
positive predictive value of 96% and 93%, negative predictive
value of 100% and 100%, and accuracy of 97% and 95% respec-
tively. Level V was only positive in 4 out of 26 (15%) neck
specimens. For Level V, the positive predictive value of both the
USG and the CT was of 100%. One wonders that, with such a
high diagnostic accuracy, why it is not possible to dissect levels
that do not have such high percentages of involvement, like
IIb, V, only if they are highly suspicious upon imaging studies.

Khafif et al'® studied 37 PTC patients, 11 of which had
previously had their thyroids operated without addressing
the neck. Metastasis was confirmed by USG and FNAC of the
nodes. Levels II-IV were dissected in 31 patients, and levels II-
V, in 6 patients. Level V was dissected only when it was
involved or when retrojugular nodes were involved; how-
ever, the study does not mention the diagnostic accuracy of
the USG at this level. Level V was only involved in 5 patients.
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Kupferman et al'® evaluated the predictors of level V

metastasis in 70 DTC patients who underwent 75 neck dissec-
tions that ranged from RND to SND. Previously treated as well
as new cases were included, and 33% had prior neck dissec-
tions, whereas 31% had prior neck biopsies. There were six
cases of follicular carcinoma. The sensitivity, specificity, posi-
tive predictive value and negative predictive value for the USG
and CT/MRI were 21%, 70%, 33%, 56% and 15%, 90%, 80%, 30%
respectively. A total of 53% of ipsilateral neck specimens had
positive level V, and 57% of contralateral neck specimens had
the disease. The presence of ipsilateral level V metastases was
significantly associated with multifocal disease (p < 0.05),and
with ipsilateral levels II (p < 0.05), III (p < 0.05), or IV
(p < 0.01) metastases. The ipsilateral involvement of level V
was also associated with contralateral lymph node metastases
(p < 0.05). Isolated level V positivity was only observed in 5%
of the specimens. One of the biggest drawbacks of this study
vis-a-vis the pattern of nodal metastasis in PTC is that the
study included patients with operated necks, as well as six
follicular thyroid carcinoma patients.

Lee et al?® analyzed 167 PTC patients who underwent 191
MRNDs. The imaging technique used to evaluate the neck
nodes was not documented. The MRNDs addressed levels II
through V, and were performed upfront in 73% of the necks;
the remaining 23% were recurrent necks. Level IIb and V nodes
were involved in 6.8% and 16.8% of neck dissection specimens
respectively. Level IIb metastasis was always found in associa-
tion with level Ila nodes, and it was observed in cases showing
aggressive nodal metastasis. No isolated level V metastasis was
documented. This study did not detail the handling of level V
nodes, and the sublevels of level V were not discussed.

Roh et al?! evaluated 52 PTC patients who underwent 57
MRNDs (from levels Ib to V). All the patients were new cases,
and they all underwent USG and FNAC before surgery. Level Va
was divided into sublevels Vas (superior to the spinal accessory
nerve) and Vai (between the spinal accessory nerve and the
transverse line drawn at the level of the cricoid). Out of 54
ipsilateral necks, 9 and 7 necks were positive for level IIb and
Vai (13%). Levels V and IIb were not involved in isolation, and
were always associated with disease at other levels. Levels Vai
and Vb were positive for metastasis in 7 (13%) and 2 (3.7%)
specimens respectively; however both the Vb-positive cases
had negative Vai nodes. This is one of the few studies that
mentioned in detail various sublevels of level V and showed
that level V is not so commonly involved.

Yanir and Doweck?? evaluated 27 well-differentiated thyr-
oid carcinoma patients who underwent 28 selective neck
dissections. The patients underwent a physical examination
and a CTscan, and 16 had upfront neck dissections, whereas 11
had neck dissection after primary thyroid surgery. Three
patients had follicular carcinoma. All of the the patients
received RAI; hence, interval neck dissection patients (those
operated for neck pathology after a varying time interval after
primary thyroidectomy) received it prior to the neck dissec-
tion. A total of 24 patients (25 necks) underwent SND including
levels Il through VI, and 3 patients had SND including levels I1-
IV and VI. There were 2 level IIb metastasis, 1 of them without
the involvement of level Ila. Level V was involved in 20% of the
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neck dissections; 4 out of 6 necks that were positive for level V
metastasis also had level IV metastasis, and 2 patients were
positive at level V without level IV involvement. This study had
a heterogeneous patient population and limited patient
number.

Farrag et al?> analyzed 53 PTC patients who underwent
therapeutic lateral neck dissection that included levels Ila
and IIb, and/or Va and Vb. Only 10 of these patients were new
cases: all of the others were either recurrent cases or cases
with residual disease. Metastasis was confirmed by USG-
guided FNAC after an initial evaluation with USG for suspi-
cious nodes. A total of 60 neck dissections were performed,
and level II was positive in 33/59 neck dissections, level IIb
was only positive in 5 specimens and that too with level Ila
involvement. Level V was excised 40 times and was positive
in 16 specimens (16/40 = 40%). Level Va was not positive in
any of the specimens. This study did not mention the criteria
used to decide whether or not to treat level V in the patients.

Koo et al®* evaluated 76 PTC patients using USG/CT and
FNAC. There were 57 new patients and 19 recurrent patients,
all of whom underwent therapeutic lateral neck dissection of
levels Il through V. Level V metastasis was present in 12 out of
76 (15.8%) neck dissection specimens. Out of 40 positive level
Il necks, 31 were positive for level IIb, 1 was positive for Ila,
and 8 were positive for Ila and IIb. Like many previous
studies, this one addressed both new and recurrent cases,
and did not have a high percentage of level V involvement.
Additionally, level V was not reported in terms of sublevel
involvement.

Lee et al%° studied 70 PTC patients (80 necks), and 11 of
those patients developed delayed neck metastasis and were
operated secondary to recurrence. The USG criteria were
established as follows: the patients were divided into 3
groups: lymph node minor diameter > 5 mm, > 6 mm, and
> 7 mm, with a fixed minor/major axis ratio of 0.5 or more.
Furthermore, the minor/major axis ratio was established as
0.4 or more, 0.5 or more, and 0.6 or more, with a fixed minor
axis of 6 mm or more. In each group, the sensitivity, accu-
racy, and specificity of the parameter established were
calculated. A minor axis of 6 mm or more and a minor/major
axis ratio of 0.5 or more were established as appropriate
diagnostic criteria. The detection rate of the USG at level V
was of 29% (4/14), when compared with histopathologic
diagnosis. Even though this study aimed at establishing
diagnostic USG criteria, it provides us with a very important
statistic about the detection rate of USG for metastasis at
level V. However, we should note that there is no consensus
regarding the criteria established for the detection of me-
tastases. With the USG criteria in vogue today,?® we should
expect a much higher detection rate, and that can help
physicians tailor neck dissections accordingly.

Lim et al?’ evaluated 70 PTC patients for occult disease at
level V. A total of 56 patients underwent primary thyroi-
dectomy and levels II-V neck dissection, while 14 patients
had salvage neck dissection for recurrence. None of the
patients had any suspicious nodes detected by USG at
level V. Occult metastases at level V were observed in 11
(16%) patients. According to the level V subgroups, 8 patients
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had occult lymph node metastases at level Va, 4 patients had
occult metastases at level Vb, and 1 patient had positive
lymph nodes at levels Va and Vb. Level V was always involved
in association with level IV, and there were no isolated level V
metastases. No positive level Vlymph nodes were found in 19
patients without suspicious metastatic lymph nodes at level
IV. All of the 11 patients (22%) confirmed as having a
metastatic level V lymph node were histopathologically
among the 51 patients who had suspicious level IV lymph
node metastasis on the preoperative USG. This study prob-
ably hints at doing a more dedicated USG of the neck,
particularly at levels IV and V, to further modify the levels
to be included in neck dissection.

Vayisoglu et al®® performed 47 neck dissections on 33
consecutive PTC patients. Levels Il to V neck dissections were
performed, and level I was added if, during surgery, the nodes
at that level were felt to be significant. Out of 33 patients, 3
were recurrent. The patients were evaluated by palpation
and/or USG and CT. Only 22 (46.8%) out of 47 neck dissections
were positive for metastases, and 18% of level V dissections
were positive for metastases in node positive necks. Level IIb
nodes were positive in only 1 out of 22 (4.5%) positive neck
dissections. Considering all neck dissections, levels V and IIb
were only positive in 8.5% and 2.1% of the specimens
respectively. This study had an unusually low histological
positive yield for necks operated upon with therapeutic
purposes, and showed very low involvement of level V.

Yuce et al®® studied the regional metastatic pattern in 48
PTC patients who underwent 61 neck dissections (levels II-
VI). Seven patients had previously performed subtotal thyr-
oidectomy, and underwent completion thyroidectomy and
neck dissection. The patients underwent USG, CT, and USG-
guided FNAC per operative frozen section. Level II was
positive in 28/61(46%) specimens, while level V was positive
in21/61 (34%) neck specimens. This study did not discuss the
various level V sublevels, even though it showed a high
percentage of involvement of level V.

King et al*® studied the management of lateral cervical
metastases in 32 PTC patients who underwent 39 level Il to VI
neck dissections. A total of 14 patients were operated for
recurrent neck pathology. The patients underwent pre-opera-
tive USG and CT/MRI, and metastases were confirmed by FNAC.
Level I nodes were dissected in six specimens based on
preoperative imaging evidence or perioperative findings. Level
[1a was involved in 49% (19/39); level IIb, in 62% (24/39); level
Va,in8%(3/39); and level Vb, in31%(12/39) of neck specimens.
In 3/6 patients (50%) who underwent a level I lymph node
dissection, the specimen contained metastatic disease. Like
the majority of the aforementioned studies, this one showed a
a low involvement of level Va, but, unlike other studies, it
showed very high rates of level Il metastases (62%).

Merdad et al®! published the largest series on the pattern
of neck nodes in PTC patients. They evaluated 185 patients
with lateral neck node involvement confirmed by FNAC who
underwent 248 neck dissections. A total of 44% of the
patients underwent selective neck dissection of levels II
through Vb for recurrent disease in the lateral neck, and 56%
underwent neck dissection at the time of their total thyr-
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oidectomy. Levels II, III, IV, and Vb were found to harbor
metastases in 122 (49%), 189 (76%), 152 (61%), and 72 (29%)
patients respectively. Merdad et al, while describing their
approach to the neck, detailed that they approach the
posterior triangle of the neck at the level of the spinal
accessory nerve and dissect caudally. According to the
American Head and Neck Society consensus statement on
the classification and terminology of neck dissection,>? the
area between the spinal accessory nerve and the transverse
line drawn at the level of the cricoid is part of level Va;
therefore, we think the authors probably included a much
larger field of dissection at level Vb and included a part of
sublevel Va. This study also failed to mention the number of
patients who underwent RAI ablation prior to developing
a secondary disease in the neck.

Eskander et al>? performed a meta-analysis that detailed
the pattern of lateral lymph node involvement in node-
positive necks of PTC patients. Before we comment on this
meta-analysis, it is worthwhile to mention the I? statistic,
which is a static quantity described by Higgins et al>*
ranging from 0-100%, that measures the degree of incon-
sistency across studies in a meta-analysis. The I? statistic
describes the percentage of variation across studies that is
due to heterogeneity rather than chance. In the meta-ana-
lysis by Eskander et al, the degree of heterogeneity between
various studies is high, and for level V, the I? is of 75.97%. Even
though the authors performed a random model meta-re-
gression analysis of various factors, and observed that none
of these factors explained or decreased the observed hetero-
geneity estimates leading to insignificant clinical implica-
tions, in our opinion, the degree of heterogeneity is too high,
and has to be considered as one of the limitations of the
study. The bigger question, the one about the recurrence at
level V when this level is not suspected to be involved
preoperatively and subsequently not addressed, has not
been documented in well-conducted studies. When such a
thing is not well-documented, quality of life issues have a
bigger role to play. Cappiello et al'? evaluated shoulder
disability after different selective neck dissections (levels
[I-1V versus levels II-V), and concluded that clearance of the
posterior triangle of the neck increases shoulder morbidity.

Final Comments

To conclude, the final answer to level II-IV versus level II-V
selective neck dissection in node-positive PTC patients is far
from categorical, with pros and cons for both approaches. In
our opinion, an analysis of large multi-institutional data with
more homogeneity, as well as detailing the recurrence
pattern in the ipsilateral neck may provide a more robust
answer.
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