European Journal of Surgical Oncology 44 (2018) 1671-1678

Contents lists available at ScienceDirect

European Journal of Surgical Oncology

journal homepage: www.ejso.com

Review

Decision making for the central compartment in differentiated thyroid n
* Check for
cancer

Joao Gongalves Filho * 1 Mark E. Zafereo ™ ™, Faisal I. Ahmad °, lain J. Nixon ¢,
Ashok R. Shaha ¢, Vincent Vander Poorten ¢, Alvaro Sanabria !, Avi Khafif Hefetz ¢,

K. Thomas Robbins ", Dipti Kamani ', Gregory W. Randolph ', Andres Coca-Pelaz’,
Ricard Simo ¥, Alessandra Rinaldo !, Peter Angelos ™, Alfio Ferlito ", Luiz P. Kowalski °

2 Head and Neck Surgery and Otorhinolaryngology Department, A C Camargo Cancer Center, Sao Paulo, Brazil

b Department of Head and Neck Surgery, MD Anderson Cancer Center, Houston, TX, USA

€ Consultant Otorhinolaryngologist Head and Neck Surgeon NHS Lothian/ Edinburgh University, UK

94 Head and Neck Service, Department of Surgery, Memorial Sloan Kettering Cancer Center, New York, NY, USA

€ Otorhinolaryngology-Head and Neck Surgery and Department of Oncology, University Hospitals Leuven, KU Leuven, Leuven, Belgium

f Head and Neck Surgeon, Department of Surgery, School of Medicine, Universidad de Antioquia-Fundacion Colombiana de Cancerologia-Clinica Vida,
Medellin, Colombia

& ARM Center for Advanced Otolaryngology Head and Neck Surgery, Assura Medical Center, Tel Aviv, Israel

b Division of Otolaryngology - Head and Neck Surgery, Southern Illinois University School of Medicine, Springfield, IL, USA

i Division of General Otolaryngology and Thyroid and Parathyroid Endocrine Surgery, Mass. Eye and Ear, Boston, MA, USA

J Department of Otolaryngology, Hospital Universitario Central de Asturias, Oviedo, Spain

k Consultant Otorhinolaryngologist Head and Neck Surgeon Head and Neck Cancer Unit Guy's and St Thomas' Hospital NHS Foundation Trust London,
London, UK

! University of Udine School of Medicine, Udine, Italy

™ Professor of Surgery, Chief of Endocrine Surgery, University of Chicago Medicine, Chicago IL, USA

™ Formerly Director of the Department of Surgical Sciences and Chairman of the ENT Clinic at the University of Udine School of Medicine, Udine, Italy

ARTICLE INFO ABSTRACT

Article history:
Accepted 3 August 2018
Available online 13 August 2018

The central compartment is a common site for nodal spread from differentiated thyroid carcinoma, often
occurring in patients without clinical or ultrasonographic (US) evidence of neck lymph node metastasis
(cNO). However, the role of elective central compartment neck dissection (CND) among patients with
DTC remains controversial. We performed a systematic literature review, also including review of
international guidelines, with discussion of anatomic and technical aspects, as well as risks and benefits
of performing elective CND. The recent literature does not uniformly support or refute elective CND in
patients with DTC, and therefore an individualized approach is warranted which considers individual
surgeon experience, including individual recurrence and complication rates. Patients (especially older
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Lymph node metastases males) with large tumors (>4 cm) and extrathyroidal extension are more likely to benefit from elective
Level VI CND, but elective CND also increases risk for hypoparathyroidism and recurrent nerve injury, especially
Surgery when operated by low-volume surgeons. Individual surgeons who perform elective CND must ensure the

number of central compartment dissections needed to prevent one recurrence (number needed to treat)
is not disproportionate to their individual number of central compartment dissections per related
complication (number needed to harm).

Published by Elsevier Ltd.
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endocrine malignancy and its incidence has continued to rise
worldwide over the last 30 years, particularly papillary thyroid
carcinoma (PTC) [1]. Although usually associated with indolent
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behavior, excellent prognosis, and low mortality of 1%, there is high
incidence of lymph node metastases, particularly in the central
compartment (levels VI-VII), and relatively high incidence of
recurrent disease following surgery (approximately 10—20%), the
most common location being central compartment lymph nodes.
Even for clinically node-negative DTC, the rate of occult lymph node
metastases in the central compartment on histopathological
examination is reported to be 20—90% [2—5].

Central neck dissection (CND) performed for removal of clinical
or radiologically proven metastatic lymph nodes (cN1a) in the
central compartment is termed ‘therapeutic’ CND [6]. There is a
consensus that selective central compartment dissection should be
performed in patients with lymph node metastases from DTC in the
presence of clinical or ultrasound (US) evidence of nodal disease,
with high resolution US being the most sensitive method of
detection [7]. However, in the absence of ultrasonographically
detectable lymph node metastases, performing an elective (or
prophylactic) CND remains controversial [6,8]. Numerous studies
have discussed the role of elective CND in patients with clinically
node-negative (cNO) necks [2,6,8—13]. On the other hand, many
authors question the potential benefit of elective treatment of
clinically negative lymph node metastasis in the central compart-
ment [3,14—16]. A third intermediate approach is to perform a
frozen section analysis of ipsilateral central compartment exci-
sional lymph node(s) at the time of thyroid surgery, with formal
ipsilateral central compartment dissection in the event of intra-
operative diagnosis of metastatic lymphadenopathy.

Despite the high rate of occult central nodal metastasis, there is a
low rate of clinically meaningful metastases that ultimately influ-
ence patient outcomes, and it is a particular challenge to identify in
which cases these occult lymph node metastases require interven-
tion at the time of initial surgery. Therefore, the low rate of clinically
meaningful metastases and the potential increased risk of compli-
cations with elective central compartment dissection provide the
basis of an argument against an elective central neck dissection
(CND), while the overall high rate of occult central compartment
metastases, relatively high central compartment recurrence rates,
and the surgical risk in the event that a reoperation is required for
recurrent central compartment disease provide the basis of an
argument in favor of elective CND. Differences in surgeon volume
and experience represent another variable which makes it particu-
larly challenging to inject uniform guidelines into this debate.

In this review, we outline the current literature in the contro-
versy regarding elective CND, and we examine the variability of
treatment guidelines from international medical organizations. We
seek to provide a balanced review of contemporary literature and
expert opinion, and to inject into the debate a call for the individual
surgeon to examine their individual recurrence and complication
rates in relation to the current literature.

Review strategy

An electronic search of PubMed database published in English
language from January 2000 to June 2017, using the keywords
“differentiated thyroid cancer” or “differentiated thyroid carcinoma”
or “papillary thyroid cancer” or “papillary thyroid carcinoma” com-
bined with “central lymph node metastasis” or “central compart-
ment neck dissection” or “prophylactic central neck dissection” with
limits “human” was conducted. The “related articles” function was
used to broaden the search, and relevant references of the articles
were also searched to identify additional studies. A total of 36 rele-
vant studies were analyzed for systematic review.

The most recent guidelines on central compartment dissection
for DTC, according to the American Thyroid Association (ATA) [7],
National Comprehensive Cancer Network (NCCN) [17], European

Society of Endocrine Surgeons (ESES) [18], British Thyroid Associ-
ation (BTA) [19], Latin American Thyroid Society (LATS) [20], Bra-
zilian Thyroid Consensus (BTC) [21], and the Japanese Society of
Thyroid Surgeons/Japanese Association of Endocrine Surgeons [22]
were also reviewed.

The benefits and complications of CND for DTC, as well as its
impact on loco-regional recurrence rates were reviewed and
discussed among the authors in order to come to consensus
regarding the rationale for elective and therapeutic CND in the
management of DTC.

Surgical anatomy of central compartment

The central neck compartment is composed of level VI and level
VIIL. This consists of the region bounded superiorly by the hyoid
bone, laterally by the carotid arteries, anteriorly by the superficial
layer of the deep cervical fascia, and posteriorly by the pre-vertebral
layer of the deep cervical fascia. The inferior border of the central
compartment is defined as the innominate artery. This region
includes the pre-laryngeal (Delphian), pre-tracheal, paralaryngeal
and paratracheal lymph nodes. Level VII contains the anterior
superior mediastinal lymph nodes found below the level of the
upper border of the sternal manubrium and above the innominate
(brachiocephalic) artery. The majority of the lymph nodes within
the central compartment are located inferior to the larynx, and the
most commonly involved central lymph nodes in thyroid carcinoma
are the pre-laryngeal (Delphian), pre-tracheal, and the right and left
paratracheal nodes [23—27]|. However, superior pole tumors may
occasionally metastasize to parapharyngeal nodes deep to the
sternohyoid and omohyoid muscles along the course of superior
thyroid vasculature and to the retropharyngeal space. The mean
size of nodes in the central neck is 3.5 mm, and the number of
lymph nodes retrieved from a bilateral CND pathologic specimen is
13 + 5 lymph nodes [11,26,28].

In 2009, the American Thyroid Association Surgery Working
Group proposed for the first time a subdivision of the central
compartment [26], which was later detailed by Orloff et al. [24]:

A) Pre-laryngeal (Delphian): the region between the hyoid bone
and the cricoid cartilage;

B) Pre-tracheal: the region anterior to the trachea from the
cricoid cartilage to the innominate (brachiocephalic) artery
(includes level VII);

C) Right paratracheal lymph nodes;

D) Left paratracheal lymph nodes.

In 2014, Giugliano et al. [25], proposed a slightly different
division of the central compartment in four areas (sub-compart-
ments) where the clinically most important lymph nodes are
usually found. These sub-compartments are:

A) Area A, the delphian and pre-thyroidal lymph nodes included
in the adipose tissue present in a medial sub-platysmal space
that develops from the median fascial folds. This area
corresponds to the region of the neck commonly defined as
the muscular linea-alba and is superficial to the thyroid
capsule and cartilage;

B) Areas B/D, deep lymph nodes contained in the adipose tissue
on the right (B) and left side (D) respectively; they are bound
laterally by the neuro-vascular bundle of the neck, medially
by the trachea, posteriorly by the esophagus, anteriorly by
each lobe of the thyroid, cranially by the horizontal line
delineated by the entry point of the recurrent laryngeal
nerves (RLN) into the cricothyroid membrane and inferiorly
by the brachiocephalic (innominate) trunk;
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C) Area C, deep pre-tracheal nodes present in the adipose tissues
bound superficially by the strap muscles, the pre-tracheal
fascia at its deepest point, cranially by the thyroid isthmus
and caudally by the brachiocephalic (innominate) trunk [25].

Preoperative evaluation and central compartment staging

Lymph node micrometastases in the central compartment are
observed in many PTC patients [26]. Accurate pre-treatment assess-
ment of nodal disease is critical in surgical planning, and US has been
established as the initial diagnostic modality for thyroid nodules, and
for pre-operative evaluation and staging of patients with DTC
[29,30,31,33—37]. Identification of central compartment lymph nodes
pre-operatively with US is user dependent and must be performed
meticulously and by an experienced surgeon or radiologist.

The diagnostic accuracy of US for cervical nodal metastasis in
thyroid carcinoma ranges from 30 to 84% in sensitivity and 95—97%
in specificity [30,38]. However, the sensitivity and specificity of US
in detecting lymph node metastases vary according to the involved
neck compartment [30,32]. Since preoperative physical examina-
tion and US evaluation of the central compartment may be limited,
the role of intraoperative inspection is also important [29,37].

Hartl et al. studied 317 consecutive patients classified as cNO by
US and treated with routine prophylactic CND. Pathologic exami-
nation confirmed lymph node metastases in 35% of patients [39].
Wada et al. found 60% of 259 patients with PTC with no evidence of
nodal disease on US or clinical examination had occult disease on
pathological analysis [40]. In another study which included 358
patients with papillary thyroid carcinoma with no evidence of
nodal disease based on negative physical examination, negative
findings on preoperative neck US, and no lymphadenopathy
evident at intraoperative inspection, lymph node metastases were
found in 30% of the patients undergoing elective CND [41].

Raffaelli et al. (2012) published the final results of a prospective
evaluation of patients with clinically node-negative PTC who
underwent an elective CND and found micrometastases in 35% of
patients [42]. Lee et al. (2015) studied the accuracy of US in the
diagnosis of lymph node metastasis in 184 consecutive PTC
patients. They observed that US had low sensitivity (39%) and high
specificity (88%) in detecting central node metastases, with an
accuracy of 70% (30).

Reasons for the relatively low accuracy of US in the diagnosis of
central lymph node metastases include masking by the presence of
the thyroid gland, and the relatively small size of lymph nodes in
the central compartment [30]. Thus, some authors have studied the
role of CT scan or combination of ultrasonography and CT scan in
the preoperative evaluation of lymph node disease in patients with
DTC. Lesnik et al. (2014) studied the diagnostic accuracy of US, CT,
and both methods in preoperative detection of lymph node
metastasis in patients with PTC. In this particular study, the
sensitivity of a CT scan, although still low, was superior to US in the
evaluation of the central compartment (50% vs 26%) in the presence
of the thyroid gland, and greatest sensitivity (54%) was noted when
the combination of US and CT scan was employed [36].

Recently, Kim et al. (2017) compared the diagnostic accuracy of
US and CT for detecting central lymph node metastasis in a series of
3668 patients with PTC. They also studied the clinical impact of CT-
detected central lymph node metastasis in patients considered
clinically node negative on US. CT showed a significantly higher
sensitivity (39% vs 28%), and accuracy (66% vs 63%) than US.
Moreover, combined US and CT approach had a significantly higher
sensitivity (48% vs 28%) and accuracy (69% vs 63%) than US alone.
Nevertheless, this accuracy remains unsatisfactory for decision
making [43].

It is also important to note that comparisons of sensitivity and
specificity with ultrasound and CT imaging have been reported with
pathologic determination of lymph node metastasis as the gold
standard. However, the significance of micrometastases in DTC
remains of significant debate, as often these micrometastases
behave very indolently and may not affect prognosis nor require
definitive treatment.

Rates and patterns of distribution of lymph node metastasis
in central compartment

While regional PTC lymph nodes metastases in the central
compartment are very common, the majority of pN1 patients have
micrometastatic disease at the time of diagnosis [3,12,39,40]. The
rates of preoperative clinically apparent lymph node metastasis in
the central compartment have been reported to range from 10 to
30%, but microscopic metastasis has been reported in up to 67% in
CND performed in clinically negative central necks [3,40—46].

Intraoperative detection of metastatic nodes by the surgeon has
been demonstrated to be unreliable, less than 30% in some studies
[47,48]. Patients with DTC often may have some component of
coexisting thyroiditis, and therefore the presence of slightly
enlarged or firm lymph nodes often does not correlate well with the
presence of metastasis. Additionally, while the prelaryngeal and
pretracheal lymph nodes are readily evaluable during routine
thyroid surgery, most surgeons do not advocate for routine intra-
operative evaluation of deeper paratracheal bed lymph nodes
(which may require more dissection of the nerve, potential para-
thyroid compromise, and increase scarring in the paratracheal bed)
in the absence of a formal dissection of the central compartment.

Wada et al. (2003) studied the frequency and pattern of lymph
node metastasis from 259 papillary thyroid microcarcinomas and
found metastasis in the central compartment in 64% of patients.
Pretracheal involvement was found in 43%, while ipsilateral and
contralateral paratracheal lymph nodes were involved in 36% and
19% of patients, respectively [40]. In a prospective study, Roh et al.
(2008), systematically studied the pattern of lymph nodes metas-
tasis in 52 patients with PTC and lymph nodes metastasis. In this
study, the central compartment was divided into four nodal
subsites: pretracheal, ipsilateral and contralateral paratracheal, and
superior mediastinal below the sternal notch. During surgery,
central nodal metastases were clinically suspected in 87% of pa-
tients, and metastasis was present in 90% (47 of 52 patients).
Metastatic disease in the ipsilateral paratracheal bed was found in
85%, in the superior mediastinum in 46%, in the pretracheal area in
31%, and in the contralateral paratracheal bed in 9% of patients [49].
Koo et al. studied 111 patients who underwent central compart-
ment dissection and found occult lymph node metastasis in 54%. Of
these patients bilateral, unilateral ipsilateral, and unilateral
contralateral lymph node metastases were present in 50% (30/60),
43% (26/60), and 7% (4/60) respectively [44].

In 2014, Eun et al. reported a prospective multicenter study of
the distribution of central lymph node metastasis in 140 consecu-
tive patients (cNO) undergoing prophylactic bilateral central neck
dissection for PTC. In this study, nodal involvement in the central
compartment was found in 36% of patients. Twelve (24%) patients
had ipsilateral paratracheal lymph node metastasis, 17 (33%) had
ipsilateral paratracheal and pre-tracheal lymph node metastasis, 14
(28%) had bilateral paratracheal lymph node metastasis, 9 (18%)
had only pre-tracheal lymph node metastasis, and 8 (16%) had pre-
laryngeal lymph node metastasis [50]. In a recent study that
analyzed pattern of central lymph node metastasis in 485 patients
with unilateral foci of PTC undergoing elective bilateral CND, occult
lymph node metastasis was found in 32% of patients. The most
common subsite of central node metastases were the ipsilateral
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paratracheal lymph nodes (26%), followed by pre-tracheal (13%),
pre-laryngeal (5%), and contralateral paratracheal lymph nodes
(4%) [51].

The distribution of metastatic lymph nodes acquires importance
when practices of central neck dissection are discussed and
recommended. The comprehensive CND described in the ATA
document, where all the levels are resected, may not be the most
common procedure in current practice [7]. Many surgeons use a
prophylactic “pretracheal central neck dissection”, taking out the
lymph nodes located between the recurrent laryngeal nerves, and
inferiorly to the level of the thymus gland. With this approach,
approximately 40% of potential lymph nodes may be left in situ in
the central compartment, although the clinical significance of the
undissected lymph nodes remains unclear.

Risk factors for central compartment lymph node metastasis

Many authors have analyzed factors associated with central lymph
node metastasis and some have advocated for these risk factors to be
considered in selection of patients for elective CND. Recently two large
meta-analyses published by Sun et al. (2015) and Ma et al. (2016)
studied the risk factors for central lymph node metastasis in patients
with ¢NO papillary thyroid carcinoma. The first meta-analysis had
9084 patients, and the factors on univariate analysis associated with
increased risk of central lymph node metastasis included age <45
years, male gender, multifocal tumor, tumor size >2 cm, primary
tumor in the central area, lymphovascular invasion, capsular invasion,
and extrathyroidal extension [4]. In a second meta-analysis, 37,355
patients with cNO papillary thyroid carcinoma were analyzed. The
pooled univariate analysis indicated that age <45 years, male gender,
tumor size >1 cm, multifocality, bilaterality, extracapsular invasion,
angiolymphatic invasion, aggressive histopathologic subtype, and
BRAF mutation were associated significantly with central compart-
ment lymph node metastasis [5].

Most risk factors for nodal disease are therefore high risk fea-
tures and as such are used to justify treatment intensification by
many groups (i.e. prophylactic central neck dissection). However,
age <45 years is in fact a low risk disease feature, which runs
contrary to the ethos that high risk features support a more
aggressive approach. Another limitation of some risk factors for
central compartment metastases is that they are based upon sur-
gical histology which is not available until the post-operative
period after the decision for central compartment dissection has
been made. Additionally, given the high frequency (30—70%) of
micrometastasis to central compartment nodes, almost any risk
factor may appear statistically significant in analyses with signifi-
cant sample size, and the actual clinical significance of micro-
metastases remains a matter of debate. As such, prognostic factors
for micrometastases to the central neck determined by univariate
analysis may not actually represent independent prognostic factors
associated with clinically meaningful metastasis. Finally, higher risk
of central compartment metastases does not necessarily correlate
with higher risk of recurrence in the central compartment
following surgery. With the high frequency of metastasis, it may be
expected to have a higher rate of nodal recurrence in patients who
are not submitted to CND, but up to now, this has not been able to
be demonstrated.

Surgical technique — central compartment neck dissection

The central neck compartment and its limits, as defined by
Robbins et al. (2002 and 2008) [52,53] in their studies regarding the
levels of the neck, and by the American Thyroid Association Surgery
Working Group (2009) [54], and detailed by McAlister et al. (2014)
[55], comprise the central lymph nodes in the region limited by the

hyoid bone superiorly, the innominate artery inferiorly, and the
carotid arteries laterally [55]. Notwithstanding this definition, vari-
ability in the description of the central compartment neck dissection
has been found. Roh et al. (2008) defined the superior limit of
dissection as the level of the superior thyroid arteries [49]. Similarly,
Grant et al. (2010) in their study with 421 patients undergoing CND
utilized the thyroid cartilage to define the superior extent of the
dissection [56]. Nevertheless, Holostenco and Khafif (2014) studied
prospectively the upper limits of central neck dissection in 27 pa-
tients who underwent 31 paratracheal dissections. The surgical
specimens were divided into upper and lower paratracheal regions,
separated by the nerve curve line (corresponding to the level of the
cricoid cartilage). In this study, the authors observed that all upper
paratracheal surgical specimens were devoid of lymph nodes,
metastatic cells, or other lymphatic structures [57].

In the practice of many surgeons, CND begins with recurrent
laryngeal nerve (RLN) identification, dissection and preservation
throughout its entire course in the tracheoesophageal groove, fol-
lowed by a lateral to medial dissection of the paratracheal lymph
nodes. The carotid artery is delineated as the lateral border of the
dissection, with attention to potential lymph nodes posterior to the
common carotid where metastatic lymph nodes can be identified
close to the inferior thyroid artery origin. During the dissection, the
parathyroid glands must be identified and preserved by retracting
tributaries of the inferior thyroid artery laterally, or by auto-
transplantation of inferior parathyroid glands when preservation of
the blood supply is not possible. The superior parathyroid glands can
generally be preserved in situ along with their blood supply poste-
rior to the superior aspect of the recurrent laryngeal nerve, as there
are relatively fewer lymph nodes in this area. In-depth knowledge of
the anatomical relations and variations of parathyroid glands and
their vascular supply are of great importance to avoid devasculari-
zation and inadvertent removal of parathyroid glands [58—60].

The RLN must be carefully dissected throughout its paratracheal
course. On the right side where the nerve runs more in an ante-
roposterior plane due to its course around the subclavian artery, the
paratracheal specimen may be retracted medially and pulled deep
to the RLN. Alternatively, the lymph nodes medial and lateral to the
RLN may be resected as separate specimens, but it remains critically
important to remove the lymph nodes deep to the right RLN. On the
left side, the RLN is posteriorly in the prevertebral fascia due to a
more inferior and posterior curve around the aortic arch, and the
lateral compartment lymph nodes can generally be dissected
medially and anteriorly over the RLN. Once the dissected specimen
is pulled medial to the RLN, it is dissected away from the trachea
while the tissues are retracted upwards so that mediastinal
contents are elevated and resected along with the specimen. Usu-
ally thymic tissue serves as a good indicator of the lowest extent of
the dissection. This part of the dissection must be done very care-
fully because a tortuous right carotid artery, innominate artery or
(rarely) subclavian artery may be exposed in patients posing a risk
of injury. The thymus itself rarely contains metastatic nodes, and
may contain inferior parathyroid tissue, and thus generally should
not be included in the specimen [61].

Concomitant performance of CND along with thyroid surgery
increases the rates of the more frequent complications of surgery
such as RLN injury and hypoparathyroidism. First, the number and
location the parathyroid glands are variable, and one or more —
most likely inferior - parathyroid glands may be found among
resected paratracheal lymph nodes because their identification and
distinction from the lymph nodes may be difficult. If not inciden-
tally resected, the glands may be devascularized. While loss of a
single parathyroid gland will not cause hypoparathyroidism, when
CND is combined with total thyroidectomy, it is important to pre-
serve as much parathyroid tissue as possible. In case of an isolated
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parathyroid gland remaining within the paratracheal bed, a small
frozen section biopsy, if available, may serve the double purpose of
confirming the histology of the gland and establishing whether
the parathyroid tissue has blood supply; as the gland should bleed
at the biopsy site. If there is no bleeding, and the biopsy confirms
parathyroid tissue, then the gland should be excised, cut into small
pieces, and implanted in adjacent muscle such as the sternoclei-
domastoid muscle. Reimplanted parathyroid tissue has a better
chance of functioning than devascularized in situ parathyroid
tissue.

The rationale and outcomes of central compartment neck
dissection

Some studies have reported that an elective central lymph node
dissection reduces the risk of recurrences in the central compart-
ment [41,64—66,68—70]. However, other studies have compared
recurrence rates in the central neck compartment in patients with
clinically node-negative PTC who underwent thyroidectomy alone
with those who underwent thyroidectomy and elective CND. In
these studies the variability in the recurrence rates in the central
neck compartment ranged from O to 7.8% for thyroidectomy alone,
and from 0 to 5.6% for thyroidectomy and elective CND [3,11].

Four recent large meta-analyses focusing on locoregional recur-
rence and surgical complications in patients with DTC after pro-
phylactic CND were published [2,9,10,13]. The first, comprised 3558
patients, of whom 58% underwent total thyroidectomy (TT) alone,
and 42% were underwent TT with elective CND. The overall preva-
lence of temporary hypocalcemia after TT with CND was signifi-
cantly higher than after TT alone (31% vs 16%). Similarly, the
cumulative prevalence of temporary RLN injury after TT with CND
was higher than after TT alone (5.2% vs 2.9%), but this difference was
not found to be statistically significant. Postoperative lymph nodal
recurrence was also investigated, and prevalence of central neck
recurrence was similar between TT with CND and TT alone (1.7% vs
2.3%), without any statistical significance [2]. In a second meta-
analysis, the authors analyzed 3331 patients, 1592 (48%) under-
went TT with elective CND and 1739 (52%) underwent TT alone.
Overall postoperative morbidity was significantly higher in patients
underwent TT with elective CND group (33%) than in the group with
TT alone (18%). On the other hand, patients who underwent TT with
CND presented with lower risk of locoregional recurrence than
patients in the TT alone group (4.7% vs 8.6%). Nevertheless, this
study did not differentiate clearly between locoregional recurrence
in central compartment and/or lateral compartment [9].

Wang et al. evaluated 2318 patients with PTC in relation to the
recurrence and complications associated with elective CND, and did
not find significant differences in the rates of locoregional re-
currences or of permanent complications in patients undergoing TT
with elective CND compared to the patients who underwent TT
only. This study projects that 31 patients would need to undergo
elective CND to prevent a recurrence in a single patient [10]. Liang
et al. (2017) analyzed 6823 patients and observed that there was a
significant trend toward lower recurrence rate in the central
compartment in patients who underwent TT with elective CND
compared to those who had TT only (1.0% vs 3.6%). However, TT
with CND also resulted in a significantly higher rate of RLN injury
and postoperative hypocalcemia than TT only [13].

Recently, two prospective studies examining the benefit and
risks of elective CND were published. Viola et al. (2015) in a ran-
domized controlled study evaluated 181 patients with PTC without
evidence of lymph node metastases (cNO), among these, 88 pa-
tients were treated with TT, and 93 patients were treated with TT
with elective CND. The mean follow-up time for this study was
59 + 7 months. The study confirmed a high prevalence of lymph

node micrometastases (46%). Nevertheless, patients in both groups
had a comparable outcome, with the similar percentage of disease
free patients and of patients with biochemical and structural
recurrence in each group. This result strongly supports the concept
that lymph node micrometastases do not affect the clinical
outcome of PTC patients. Postoperative complications were higher
in patients who underwent TT with CND [46]. Lee et al. (2015)
performed a prospective randomized study to evaluate the benefit
of prophylactic CND in 257 patients with PTC who were clinically
node-negative (cNO). Of these, 104 patients had TT alone, and 153
patients had TT with elective CND. The mean follow-up duration
was 49 + 16 months for patients undergoing a TT versus 55 + 11
months for patients who had a TT plus CND. Micrometastasis was
found in 23% of the patients who underwent elective CND. There
was no significant difference in the disease recurrence rates
between the two groups (3.9% in the TT versus 3.3% in the TT with
elective CND). However, the complication rate in the TT with
elective CND group was significantly higher than that in the TT only
group [67].

It is important to note that studies which have demonstrated a
protective effect of prophylactic CND can suffer from migration bias,
commonly known as the Will-Rogers phenomena and very common
in literature of gastric neoplasms and lymph node dissection. The
prophylactic CND produces a sub classification of the cNO patients
who undergo total thyroidectomy, categorizing them into pNO and
pN1, with most of the pN1 having micrometastasis. Furthermore,
patients with confirmed central compartment disease are more
likely to undergo treatment with radioactive iodine, which makes it
inherently more difficult to compare patients treated with elective
CND versus observation. Additionally, when high numbers of
patients are pooled in meta-analysis, insignificant clinical differ-
ences of 1-2% in nodal recurrence may be shown as highly statis-
tically significant.

Despite variation in the recurrence rates in the central
compartment among studies, the finding in the clear majority of
studies endorse that no significant benefit can be attributed to
elective CND. Beyond the issue of recurrence, some authors have
argued the use of elective central compartment dissection as a
staging method that can provide information that can impact
decision to use radioactive iodine [2,39,42,62,63]. However, staging
inherently refers to survival, and the inherent problem in studying
survival in DTC is that very few patients ultimately die of disease.
Therefore, the overwhelming majority of studies which have
included a survival analysis have not been able to show any dif-
ference with regard to central compartment dissection.

Given the difficulty of identifying clinical and histopatholog-
ical risk factors consistently associated with central lymph node
metastasis, and the still unclear role of prophylactic CND in the
management of DTC, there is a desire for prospective randomized
controlled studies to answer this question [71]. With this in
mind, the American Thyroid Association Surgical Affairs Com-
mittee presented the design and feasibility of a prospective
randomized controlled trial to evaluate the use of routine pro-
phylactic CND in terms of oncological and functional outcomes in
cNO PTC patients. This committee estimated that a clinical trial
spanning 7 years with enrollment of 5840 patients, with a total
study cost of approximately $20 million ($3425 per enrolled
study subject) would be necessary. The authors concluded that
such a randomized controlled trial of prophylactic central lymph
node dissection is not readily feasible [71]. This study highlights
the lack of power from which all prospective trials to date have
suffered.

As previously discussed, increased rates of postoperative com-
plications have been reported in patients undergoing elective CND,
especially among low volume surgeons. Additionally, studies of
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complications with central neck dissection are difficult to interpret
because of heterogeneity in the degree of central compartment
dissection. Individual surgeons who perform elective CND must
ensure the number of central compartment dissections needed to
prevent one recurrence (number needed to treat) is not dispro-
portionate to their individual number of central compartment
dissections per related complication (number needed to harm). The
most common complication among high volume surgeons associ-
ated with total thyroidectomy and central compartment dissection
is temporary hypoparathyroidism and hypocalcemia. A moderate
approach to the central compartment advocated by some high
volume surgeons in order to limit the occurrence of temporary
hypoparathyroidism and hypocalcemia is the use of intraoperative
frozen section to guide intraoperative decision with regard to the
performance of an elective CND and the extent of that dissection
(whether unilateral or bilateral). However, it is well recognized that
PTC micrometastases cannot reliably be ruled out based on the
presence of one or two negative lymph nodes [72].

Current guidelines and international consensus statements

In a similar way that expert authors differ regarding their
recommendations in regard to prophylactic CND, there is signifi-
cant variation in the principle international guideline statements.
The National Comprehensive Cancer Network (NCCN), in a cate-
gory 2B recommendation, suggests that prophylactic CND may be
considered for patients with T3 or T4 tumors, taking into
consideration the risk of complications such as hypoparathy-
roidism and recurrent laryngeal nerve injury [17]. Similarly, in the
2015 ATA guidelines, elective central compartment dissection is
suggested as a consideration for patients with T3 and T4 primary
tumors without evidence of nodal metastases, or with known
lateral lymph node metastasis. In addition, the ATA guidelines add
a statement that it is appropriate not to perform a prophylactic for
T1 or T2 tumors [7].

Various international consensus groups have also put forth
guidelines and consensus statements. The 2013 s Brazilian Thyroid
Consensus (Recommendation 32) indicates that in patients without
suspected metastases on preoperative US, elective dissection of the
central compartment lymph nodes may be considered when tu-
mors are > 4 cm or there is grossly apparent extrathyroidal
extension [21]. Similarly, the Latin American Thyroid Society re-
serves recommendation for elective CND for patients with a T3 or
T4 classification [20].

The British Thyroid Association, in their 2014 guidelines, do not
recommend routine prophylactic CND, citing high incidence of
recurrent nerve damage and permanent hypoparathyroidism, but
they suggest that CND may be considered in the spirit of person-
alized decision making. In the British guidelines, prophylactic CND
is recommended in patients with known involved lateral nodes
[19]. In contrast, the Japanese Society of Thyroid Surgeons/Japanese
Association of Endocrine Surgeons advocate routine use of pro-
phylactic CND, citing increased risk of complications if surgery is
needed for lymph node recurrence [22]. The European Society of
Endocrine Surgeons recommend that in patients with high-risk
features, including T3-4 tumors, age <15 or >45, male gender,
bilateral or multifocal disease, or known lateral neck lymph node
metastases, prophylactic CND should be considered. These Euro-
pean guidelines also highlight importance of prophylactic CND
being done by surgeons in specialized centers [18].

Conclusions and future directions

Although the presence of lymph node metastasis is very
common in the central neck in patients with cNO DTC, there is still

no consensus on role of elective CND in this patient group.
Therefore, an individualized approach is warranted. International
consensus groups and guidelines have suggested that patients
with large tumors (>4 cm) and extrathyroidal extension are more
likely to benefit from elective CND at the time of thyroidectomy.
On the other hand, these patients are higher risk for complications
such as hypoparathyroidism and recurrent nerve injury, especially
when operated by low-volume surgeons. Surgeons should
consider their own operative experience when determining risk/
benefit of an elective CND, especially keeping in mind the low risk
of recurrence and minimal risk of death from disease among pa-
tients who are clinically NO at the time of surgery. Individual
surgeons must be familiar with their individual recurrence and
complication rates, such that the number of central compartment
dissections needed to prevent one recurrence (number needed to
treat) is not disproportionate to their individual number of central
compartment dissections per related complication (number
needed to harm). Low-volume surgeons generally should err on
the side of not routinely performing prophylactic CND, as expe-
rienced high-volume surgeons may still salvage these patients
with low complication rates, in the rather rare (<5%) event of a
central neck recurrence in a previously undissected central
compartment.
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