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Papillary and follicular thyroid carcinomas arising from the follicular epithelial cells and forming differentiated thyroid cancer (DTC) 
consist of >95% of thyroid cancers. Lymph node metastasis to the neck is common in DTC, especially in papillary thyroid cancer. 
The removal of only the metastatic lymph nodes (berry picking) does not help to achieve a potential positive contribution to the 
survival and recurrence of lymph node dissection in the DTC. Thus, systematic dissection of the cervical lymph nodes is needed. 
Today, according to the widely accepted and commonly used definitions and lymph node staging, the deep lymph nodes of the 
lateral side of the neck are divided into five regions. Based on the fact that some groups have biologically independent regions, 
Groups I, II, and V are divided into the A and B subgroups. The central region lymph nodes contain VI and VII region lymph nodes, 
which consist of the prelaryngeal, pretracheal, and right and left paratracheal lymph node groups.
Radical neck dissection (RND) is accepted as the standard basic procedure in defining neck dissections. In this method, in addition 
to all the regions of the Groups I–V lymph nodes at one side, the ipsilateral spinal accessory nerve, internal jugular vein, and ster-
nocleidomastoid muscle are removed. Sparing of one or more of the routinely removed non-lymphatic structures in the RND is 
called modified RND (MRND), whereas the preservation of one or more of the routinely removed lymph node groups in the RND 
is termed as selective neck dissection (SND). In difference, the procedure with an addition of a lymph node and/or non-lymphatic 
structures to routinely removed neck structures in RND is called extended RND. Generally, involving one or more regions of SND 
are applied for DTC.
The removal of the paratracheal, prelaryngeal, and pretracheal lymph node groups at one side is termed as ipsilateral central 
dissection, whereas the removal of the bilateral paratracheal lymph node groups, in other words, the excision of four lymph node 
groups in the central region (Groups VI and VII), is defined as bilateral central dissection. In conclusion, bilateral central neck dissec-
tion (CND) is the SND in which the regions of VI and VII are removed.
In the DTC, CND is prophylactically and therapeutically applied, whereas lateral neck dissection is performed only therapeutically 
in the presence of clinical metastasis (N1b) in the lateral neck region. Debates on the extent of SNDs to be made in the central and 
lateral neck regions are still ongoing. Central dissection should be made at least unilaterally. In the lateral side of the neck, SNDs can 
be applied in different combinations in which at least one region from Groups I to V is removed. The main variables that determine 
the extent of SND in the central and lateral regions in DTC are the complication rates, the effect of the procedure, and its effect on 
prognosis and recurrence.
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Though the classification of thyroid cancer, the most 
common endocrine malignancy, is still controversial, it 

is generally subgrouped into three main groups: differen-
tiated thyroid cancer (DTC), medullary thyroid cancer, and 
anaplastic thyroid cancer. DTC originating from the follicu-
lar epithelial cells is divided into two distinct subgroups as 
well-differentiated DTC (WDTC) and poorly or non-DTC in 
terms of pathological evaluation, clinical course, and prog-
nosis. The incidence of thyroid cancer, especially WDTC, has 
been determined to increase worldwide, especially within 
the last 30 years due to improvements in diagnostic and 
monitoring methods.[1, 2] Papillary thyroid cancer (PTC) and 
follicular thyroid cancer (FTC) occur in the WDTC group 
and consist of approximately >95% of thyroid cancers. 
PTC, which accounts for 80%–85% of WDTCs, has the best 
prognosis and often metastasizes to the neck lymph nodes, 
whereas lung metastasis is rare. In contrast, FTC and poorly 
differentiated DTC tend to metastasize through hematoge-
nous spread, especially to the lungs and bones.[1, 2]

Microscopic lymph node metastasis can be detected in 
up to 80% in PTC. The role of lymph node dissection in 
these metastases is contentious. However, in patients 
with clinical lymph node metastasis, the recurrence after 
lymphatic dissection is thought to be associated with mi-
crometastases.[3]

In order to be able to make a positive contribution to the 
survival and recurrence of lymph node dissection in thyroid 
cancer, metastatic lymph node dissection (berry picking) is 
not sufficient only, and systematic lymphatic dissection is 
needed. However, there has been confusion about the de-
termination of neck lymphatic dissection areas and the ex-
tent of dissection. In addition, the lymphatic pattern of the 
thyroid is an important anatomical feature that affects lym-
phatic metastases of thyroid cancers in the neck. Therefore, 
it is important to know the standardized topographic lym-
phatic anatomy for the neck dissections to be performed in 
the DTC and their nomenclature. This approach will allow 
surgeons interested in DTC to perform the same type of 
neck dissections to establish an understandable commu-
nication between surgeons, endocrinologists, and nuclear 
medicine specialists interested in thyroid cancer. The aim 
of the present study was to use a common terminology 
in the examination, and naming of lymphatic dissection 
types should be done according to the state of the neck 
lymphatic pattern and disease.

History
In the 19th century, surgeons acknowledged that head 
and neck tumors metastasize to the neck lymph nodes, 
but they thought that curative resection was not possible 

in the presence of metastatic lymph nodes and rarely re-
moved the enlarged lymph nodes with the primary tumor. 
This approach was generally ineffective and confirmed the 
expectation of poor prognosis in these patients.[4]

The en bloc removal of neck lymphatics is generally de-
fined as radical neck dissection (RND). In 1888, Jawdynski, 
a Polish surgeon, published details of the RND technique in 
a Polish medical journal.[5] This study was not widely known 
globally because it was published in Polish; in 1990, Tow-
pik, a Polish surgeon, called attention to this work.[6] Prior 
to this study, there were studies reporting that RND was 
performed at the end of the 19th century, but the technical 
details of the operations were not given in these studies.[4, 6] 
Crile from the Cleveland Clinic described the RND they per-
formed systematically since the year 1900 and published 
the first largest series in RND in 1905 and 1906.[7, 8] In this re-
spect, Crile is referred as the grandfather of neck dissection 
in North America and is considered to be the descriptor of 
RND.[4, 9] This technique was later developed by Martin et 
al.[10] in New York Memorial Hospital.

The first descriptive study of the human lymphatic sys-
tem was published by Rouviere in 1932.[11] This study led 
the way to the idea that topographic classification of the 
neck lymph nodes should be performed. In this context, 
the Memorial Sloan-Kettering Cancer Center has created 
a scheme by dividing the lateral neck lymphatic system 
into five groups, which are topographically separated and 
widely used because it is an easy-to-remember grouping 
system.[12] Nowadays, grouping of the lymph node regions 
of the neck is based on this classification system.

Owing to the high morbidity and anatomical deformity 
due to RND, this technique has been modified to develop 
new techniques with lower morbidity that could result 
in equivalent oncologic outcomes. In this context, first in 
1963, Suarez, an Argentinean surgeon, described modified 
RND (MRND) as functional neck dissection,[13] in which sat-
isfactory successful results could be obtained. In contrast 
to RND, in functional neck dissection, important anatom-
ical structures, such as sternocleidomastoid muscle (SCM), 
internal jugular vein, and spinal accessory nerve, are pre-
served. Since his study was published in Spanish, his work 
was often overlooked, and this method was attributed to 
other researchers and studies published in English. How-
ever, the true father of MRND or functional neck dissection 
is Suarez.[14] In 1969, in a 2–week course in Europe, Bocca 
from Italy and Gavilian from Spain learned this technique 
from Suarez and popularized the method by applying this 
method in their own centers and publishing the clinical re-
sults they obtained with different studies.[15–18]

In 1989, Medina divided MRND into three types.[19] In MRND 
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Type I, only the spinal accessory nerve is preserved; in Type 
II, the spinal accessory nerve and internal jugular vein are 
preserved; and in Type III, the internal jugular vein, spinal 
accessory nerve, and SCM are jointly protected. In addition, 
RND and MRND were divided into two subgroups (A and 
B) according to the removed lymph node groups. Accord-
ing to this, Type A includes the excision of all lymph nodes 
in the posterolateral neck between Group I and Group V, 
whereas Type B includes the excision of the lymph nodes 
between Group II and Group V.[19]

Approximately 10 years after the first identification of 
MRND, in 1972, Lindberg defined the topographic distri-
bution and incidence of lymphatic metastases in different 
system cancers according to the location of the tumor, and 
his data were confirmed by Shah in 1990.[20, 21] After these 
studies, SNDs of the lymph node groups with the highest 
risk of metastases of the primary tumor have begun to be 
performed in head and neck cancers, and their indications 
have increased gradually.[22]

Overview of Neck Lymphatic System and Neck 
Dissection
There are differences in the anatomical division of the neck 
lymphatic system and naming of these parts. As noted in 
the History section, the neck lymphatic system is divided 
into different areas by considering the anatomical struc-
tures. These are names given according to the region, com-
partment, level, or group, and the term of the group will 
be used in the present study. The neck lymphatic system 
is generally described into two parts: superficial and deep 
neck (cervical) system. In particular, the deep lymphatic 
system of the neck targeted by thyroid cancers is divided 
into three parts: anterior, lateral, and posterior. However, 
the nomenclature of these groups appears complex. The 
anterior lymphatic system corresponds to Group VI, the lat-
eral lymphatic system to Groups II, III, and IV, the posterior 
lymphatic system to Group V, and the posterolateral lym-
phatic system sums up Groups II, III, IV, and V. In addition, 
the upper mediastinal lymph nodes are grouped as Group 
VII in some studies, and Group VI (anterior lymphatic group) 
and Group VII (upper mediastinal lymphatic group) were 
combined together as the central neck lymphatic group. 
On the other hand, Group IA is termed as submental, and 
Group IB as submandibular. Groups II, III, and IV are classi-
fied as upper, middle, and lower deep cervical or jugular 
chain, whereas Group IIA is termed as jugulodigastric lymph 
nodes. Group V is used for the term posterior triangular or 
posterior neck lymph nodes, whereas Group VA is called as 
the accessory chain, and Group VB is termed as the supra-
clavicular lymph nodes or transverse cervical chain.

There are also some problems in the discrimination of the 

boundaries or regions of these groups that are related to 
the anatomical, surgical, and radiological definitions made. 
The boundary between Group IB and Group IIA (medial an-
terior border of Group II) is anatomically the posterior wing 
of the digastric or the stylohyoid muscle. Radiologically, the 
sagittal plane passing through the posterior border of the 
submandibular gland is used. During surgery, two different 
methods may be used to determine the surgical bound-
aries. The first method is used to reach the anteromedial as-
pect of the stylohyoid muscle, and the second the posterior 
fascia of the submandibular gland. The most commonly ac-
cepted surgical boundary is the posterior fascia of the sub-
mandibular gland. The plane passing through the carotid 
artery bifurcation or inferior border of the hyoid bone is 
used for the caudal border between Group II and Group III, 
whereas the notch of the cricoid cartilage, the lower bor-
der of the cricoid cartilage radiologically and anatomically, 
or the transverse planes passing through the junction of 
the upper and lower wings of the omohyoid muscle in 
the surgery are used for the border between Group III and 
Group IV. For the identification of the boundary between 
Group III and Group IV, three different anatomical structures 
are used. The first one is the medial edge of the SCM, the 
second is the medial edge of the common carotid artery, 
and the third is the sternohyoid muscle. The most appro-
priate boundary is the common carotid artery according to 
computed tomography and magnetic resonance imaging. 
However, when performing Group III and IV dissections 
during surgery, the lateral side of the sternohyoid muscle 
is more suitable to use as a border because some of the 
target lymph nodes remain more superficial of the carotid 
artery. Indeed, when the common carotid artery is used as 
a border, these lymph nodes can remain out of the surgical 
field of view. Fig. 1 shows the most accepted schema of the 
deep neck lymphatic system after these delineations.

In the present study, the terms neck lymphatic dissection, 
neck dissection, and neck lymph node dissection are used 
synonymously for the dissection of the mentioned lym-
phatic groups. On the other hand, it is noteworthy that as 
different types of neck dissections are applied, different 
classification systems and descriptions have been used 
increasingly. This increasing number of concepts can cre-
ate confusion and misunderstanding, and application of a 
uniform single type of an operation becomes impossible. 
For example, as described previously, MRND is also termed 
as functional neck dissection, and the removal of all lymph 
node groups in the lateral aspect is also defined as total 
neck dissection.[23]

In 1988, the American Academy of Otolaryngology-Head 
and Neck Surgery established a sub-study group called the 
Head and Neck Surgery and Oncology Committee with the 
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aim of developing a simple, easily remembered uniform 
classification system that could be used by everyone in this 
regard. This group published its first study in 1991.[9] This 
classification system was modified twice in 2002 and 2008 
by the American Head and Neck Society and the American 
Academy of Otolaryngology-Head and Neck Surgery by 
considering the recommendations of the relevant commit-
tee, in addition to the new observations on the biological 
function of lymph node metastasis.[24, 25] This description 
and lymph node grouping have been widely accepted and 
currently used.[12]

In contrast to other head and neck tumors, thyroid cancers 
are known to metastasize to the anterior lymphatic system, 
often referred to as Group VI. Therefore, in contrast to other 
head and neck tumors, in the lymphatic dissection made 
for thyroid cancers, Group VI and also Group VII lymph 
nodes must be removed. However, the classification of the 
neck lymph node is mainly grouped into six. Group VII is 
considered to be the continuation of Group VI, and both 
are called as the central region lymph nodes. In addition, 
this grouping system and definitions are used in the joint 
reports published by the American Thyroid Association 
(ATA) on the evaluation and treatment of thyroid carci-
noma metastases.[26, 27]

Identification of the Neck Lymph Node Groups
The boundaries of the neck lymph node groups determined 
after three studies performed by the American Academy of 
Otolaryngology-Head and Neck Surgery and the Ameri-
can Head and Neck Society are given in Fig. 1a and Table 
1. In this context, the boundaries of Groups I–V, which have 
been outlined above, will not be further described, but the 
anatomy of the central region closely related to thyroid 
cancers will be examined in detail.

In the first study published in 1991, the neck lymph nodes 
were divided into six groups.[9] In the schema of Memorial 
Sloan-Kettering Hospital and in some studies as well, it 
was suggested that the superior mediastinal lymph nodes 
should be identified as Group VII; however, in the 2002 revi-
sion, it was indicated that it would be better to call it as the 
superior mediastinal group instead of Group VII because 
this lymph group was topographically out of the neck 
boundaries. Moreover, the retropharyngeal, periparathy-
roid, postauricular, and suboccipital lymph nodes were de-
cided to name on their own terminologies because they re-
mained outside the boundaries of the previously identified 
groups.[24] On the other hand, some of the groups, among 
these six groups in the neck, have been suggested to have 
biologically independent regions and are called subgroups 
belonging to that group. In this context, Groups I, II, and V 
are divided into the A and B subgroups.[24]

In the third study of this study group, Group VII was dis-
cussed, and it was once again emphasized that it should be 
mentioned with its name because it is outside the bound-
aries of the neck region. However, it has also been stated 
in many studies that the term Group VII is still used. It has 
been emphasized that some of the lymph nodes in this 
group are the continuation of the lymph nodes of the para-
tracheal lymph node chain and extend up to the innomi-
nate artery. In addition, some lymph nodes are able to de-
scend below the innominate artery down to the vicinity of 
the aortic arch. Thus, sternotomy needs to be performed to 
remove these lymph nodes. In contrast, typical upper me-
diastinal lymphatic dissection can be performed through 
the cervical approach.

Owing to this, the study group stated that if the term Group 
VII is to be used, it should define the paratracheal and pre-
tracheal lymph nodes extending from the sternal notch to 
the point where the innominate artery crosses the trachea, 
in other words, to the level of the innominate artery. They 
also mentioned that these lymph nodes can be called as 
the superior mediastinal lymph nodes. This area, identified 
in the previous revision, has been shown as Group VII in the 
schema of the neck lymph nodes (Fig. 1b).[25]

Anatomy of the Central Region
The workshop of the American Academy of Otolaryngol-
ogy-Head and Neck Surgery and the American Head and 
Neck Society described Group VI as an anterior group, and 
the suprasternal notch forms its lower border (Table 1).[24] 
In addition, in the revised version of the previous consen-
sus report of the study group of the American Head and 
Neck Surgery, the superior mediastinal lymph nodes that 
can be reached through the cervical approach could be 
called region VII.[25] A year later, a study group of the ATA 
Surgery Working Group, the American Society of Endocrine 
Surgery, the American Academy of Otolaryngology-Head 
and Neck Surgery, and the American Head and Neck So-
ciety published a consensus report on the classification 
and terminology of central neck dissection (CND) in thy-
roid cancer (Fig. 1b). This report stated that the thyroid is 
located at the lower level of the neck, near the thoracic in-
let, and that the lymphatic drainage of the thyroid is adja-
cent to the superior mediastinal region that can be reached 
through the cervical approach.[26] As a result, Groups VI and 
VII were defined as the central region, and the boundaries 
of the central region were determined. According to this, 
the hyoid bone constitutes the superior boundary of the 
central region, the carotid arteries delineate the lateral 
part, the deep layer of the deep cervical fascia (preverte-
bral fascia) forms the posterior aspect, and the superficial 
layer of the deep cervical composes its anterior aspect. The 
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inferior boundaries of the central region constitute the in-
nominate artery on the right and its symmetry on the axial 
plane at the left side.[26] However, this definition of the infe-
rior border is not clear because the innominate artery orig-
inates from the convex side of the aortic arch from a point 
near the left side in the anterior mid-section of the trachea. 
From there, it follows a slightly oblique course, crossing 
over the trachea to the right. At the level of the right ster-
noclavicular joint, 1–2 cm from the point where it crossed 
over the trachea, it divides into the right common carotid 
artery and right subclavian artery. In the consensus report, 
the lower border of Group VII also appears to be the point 
of origin of the innominate artery from the aortic arch.[26] In 
the central dissection, it is not possible to descend from the 
neck to the convex surface of the aorta, and this area can 
only be reached through sternotomy. This segment of the 
innominate artery is also covered by the left innominate or 
left brachiocephalic vein. Owing to this, the lower limit is 
more clearly defined in the American Head and Neck Soci-
ety consensus report regarding the indications and extent 

of the central dissection in PTC. Accordingly, the lower bor-
der of the central region is the point where the innominate 
artery crosses over the trachea on the right, and the pro-
jection of this point on the axial plane is on the left side.[28] 
In other words, the lower border of the central group is de-
lineated with the medial side of the innominate artery on 
the right, the medial side of the left brachiocephalic vein in 
the middle, and the medial edge of the left carotid artery 
on the left.[29] Since this inferior border can be reached 
through the cervical approach, it is a clearer definition for 
the lower border. After these discussions, it can be said that 
the anterior group consists of Group VI, and the central 
group comprises Groups VI and VII.

According to their anatomical locations, the lymph nodes 
of the central region divide into subgroups of the prela-
ryngeal (Delphian), pretracheal, and left and right paratra-
cheal lymph nodes.[28] Thyroid cancer often metastasizes to 
the lymph nodes in these four groups. The retroperitoneal 
and retroesophageal lymph nodes located in the posterior 
part are rarely involved. The majority of the central region 

Figure 1. Distribution of the cervical lymph nodes. IA, IB, IIA, IIB, III, IV, VA, VB, and VI: lymphatic group numbers. P: parotid gland; SMG: subman-
dibulary gland; TRP: trapezius muscle; OH: omohyoid muscle; TCA: thyrocervical artery. (a) The schema of the central group. A: prelaryngeal 
group. B: pretracheal group. C: left paratracheal group. C1: right paratracheal posterolateral group. C2: right paratracheal anteromedial group. 
HB: hyoid bone; TI: isthmus of the thyroid; AA: arcus aorta; DA: descending aorta; BSA: brachiocephalic artery; SCA: subclavian artery; CCA: 
common carotid artery; VCS: vena cava superior; RBSV: right brachiocephalic vein; LBSV: left brachiocephalic vein; SCV: subclavian vein; VJI: 
vena jugularis interna. Group VII: seventh cervical lymphatic group. Dark black line: sternal notch. (b)

a b
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lymph nodes are at the inferior of the larynx. Upper pole tu-
mors may occasionally metastasize to the paralaryngopha-
ryngeal lymph nodes coursing along the superior thyroid 
vessels at the deep layers of the sternohyoid and omohyoid 
muscles. Sometimes the mediastinal lymph nodes inferior 
to the innominate artery can also be involved.[26]

Prelaryngeal lymph nodes: These lymph nodes are local-
ized in the adipose tissue medial to the thyrohyoid muscle 
on both sides and bordered caudally by the upper edge of 
the thyroid isthmus and cranially by the hyoid bone.[29]

Pretracheal lymph nodes: These lymph nodes are local-
ized in the adipose tissue on the anterior aspect of the 
trachea between the edges of the trachea and bordered 
cranially by the lower edge of the isthmus and caudally by 
a line drawn from the intersection point between the in-
nominate artery and the trachea.

Paratracheal lymph nodes: They are localized in the adi-
pose tissue bordered cranially by the line passing through 
the lower edge of the cricoid cartilage, caudally by the line 
where the innominate artery crosses over the trachea on 
the right, the projection of this point on the axial plane on 
the left, laterally by the common carotid artery, and me-
dially by the area between both edges of the trachea.[29, 30] 
However, the right and left paratracheal dissection planes 
are also different owing to the difference in the path of the 
right and left recurrent laryngeal nerves (RLSs). Since the 
right subclavian artery and the aortic arch are at different 
levels, the right and left RLSs enter the paratracheal area 
from different angles and levels. The right RLS branches 
from the vagus nerve, crosses over the right subclavian 
artery obliquely at the anteroposterior direction, enters the 
paratracheal area beneath the common carotid artery from 

Table 1. The lymphatic groups of the neck and their borders

   Boundaries

Group Superior Inferior Anterior (medial) Posterior (lateral)

 Symphysis mandibula Corpus of the hyoid bone Anterior belly of the Anterior belly of the
   contralateral digastric muscle ipsilateral digastric muscle
 Lower edge of the mandibula Posterior belly of the digastric Anterior belly of the digastric Stylohyoid muscle
  muscle muscle Posterior border of the   
    submandibular gland
 Base of the skull Horizontal plane passing Stylohyoid muscle The course of the spinal
  below the hyoid bone Posterior border of the accessory nerve
   submandibular gland 
 Base of the skull Horizontal plane passing The course of the spinal Posterior (lateral) edge of the
  inferior of the hyoid bone accessory nerve SCM
 Horizontal plane passing Horizontal plane passing Lateral edge of the Posterior (lateral) edge of the
 inferior of the hyoid bone inferior of the cricoid cartilage sternohyoid muscle SCM
  (intersection of the upper
  and lower bellies of the
  omohyoid muscle)  
 Horizontal plane passing Clavicula Lateral edge of the Posterior (lateral) edge of the
 inferior to the cricoid cartilage  sternohyoid muscle SCM or sensory branches of
 (intersection of the upper and   the cervical plexus
 lower bellies of the omohyoid
 muscle)   
 Intersection zone between Horizontal plane passing Posterior (lateral) edge of the Anterior edge of the
 trapezius muscle and SCM inferior to the cricoid cartilage SCM or sensory branches trapezius muscle
   of the cervical plexus 
 Horizontal plane passing Clavicula Posterior (lateral) edge of the Anterior edge of the
 inferior to the cricoid cartilage  SCM or sensory branches of trapezius muscle
   the cervical plexus 
 Hyoid bone Suprasternal notch Common carotid artery Common carotid artery
 Suprasternal notch Intersection zone between On the right side innominate On the left side common
  innominate artery on the right artery carotid artery
  side and trachea and its
  projection on the left side  
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a more anterior and lateral point relative to the left side, 
and progresses toward the laryngeal entrance. Owing to 
the oblique path of the RLS, the right paratracheal lymph 
nodes are localized in two different triangles formed pos-
terolaterally and anteromedially to the nerve. Therefore, 
the posterolateral tissue near the RLS should be removed 
during right paratracheal dissection (Fig. 1b).[28] Some of 
the right paratracheal lymph nodes around the inferior 
thyroid artery may remain behind the common carotid 
artery because the right common carotid artery is more 
ventral and medial than its left counterpart.[26] However, it 
is beneficial not to enter this area in order to avoid injury to 
the sympathetic chain. The left RLS turns behind the aortic 
arch, enters into the tracheoesophageal sulcus from a more 
medial direction, and courses in the craniocaudal direction 
parallel to the groove to access into the larynx. Thus, on 
the left side, the paratracheal lymphatic tissue is located 
anterolateral to the RLS and esophagus.[28] In this context, 
mobilization of RLS is not necessary when left paratracheal 
lymphatic dissection is performed.

Classification of Neck Dissections

Overview
The working group of the American Head and Neck Society 
and the American Academy of Otolaryngology-Head and 
Neck Surgery has identified specific rules for classifying 
and naming neck dissections and recommended group-
ing of neck dissections accordingly. In this classification, 
RND has been accepted as the standard basic intervention, 
whereas other neck dissections are adaptations of this in-
tervention. Accordingly, neck dissections are divided into 
four basic groups (Table 2). Sparing one or more of the 
routinely removed non-lymphatic structures in the RND is 

called MRND, and preservation of one or more of the rou-
tinely removed lymph node groups in the RND is termed 
as selective neck dissection (SND); in addition to routinely 
removed neck structures in RND, the removal of the lymph 
node group and/or non-lymphatic structures is called ex-
tended RND (ERND).[9] In 1991, SNDs were grouped into 
four types: supraomohyoid, lateral, posterolateral, and an-
terior neck dissections. However, these special names were 
removed owing to subsequent neck dissections performed 
involving different groups.

Types of Neck Dissections

Radical Neck Dissection
In this method, all lymph node regions between Group I 
and Group V, ipsilateral spinal accessory nerve, internal 
jugular vein, and SCM are removed. However, patients with 
DTC often do not need RND. When the subepithelial and 
periparotid lymph nodes are removed in RND, the infra-
parotid lymph nodes, buccal lymph nodes, retropharyn-
geal lymph nodes, and paratracheal lymph nodes localized 
in the posterior to the submandibular triangle are not re-
moved.[9]

Modified RND
As in RND, Group I–V lymph nodes are removed, but one 
or more than one of the non-lymphatic structures, such as 
spinal accessory nerve, internal jugular vein, and SCM, are 
preserved. In this context, the anatomical structure pro-
tected in MRND applied patients is indicated, for example, 
MRND where the spinal accessory nerve is spared or MRND 
(spinal accessory nerve).[9] The head and neck surgery and 
oncology study group indicated these considerations in 
their first report, and MRND was schematized in a single 
figure. In the revised guidelines published in 2002, MRND 
was schematized into three different figures where only the 
spinal accessory nerve; the spinal accessory nerve together 
with the internal jugular vein; and finally, the internal jugu-
lar vein, spinal accessory nerve, and SCM were spared, and 
the preserved structures were indicated in each type of 
neck dissection.

In fact, these figures define MRND Types I, II, and III as sug-
gested by Medina in 1989.[19] However, since in this standard-
ization the simplification of definitions and the avoidance of 
specific definitions as much as possible are the main objec-
tives, so the types of surgery that the study group recom-
mends are catchier and simpler. Since the three types de-
scribed by Medina can be mixed with each other in practice, 
the working group's proposal can be easily used without 
causing confusion. In addition, these three types are not in-
cluded in other combinations in which non-lymphatic struc-
tures other than these three types are protected.

Table 2. Classification of neck dissections (ref. no.: 24)

1991 classification 2002 classification

1. Radical neck dissection 1. Radical neck dissection
2. Modified radical neck  2. Modified radical neck dissection
issection 
3. Selective neck dissection 3. Selective neck dissection (SND):

a. Supraomohyoid all types are named as SND. Removed
(Groups I, II, and III) lymph groups or subgroups are
b. Lateral written in parenthesis
(Groups II, III, and IV)
c. Posterolateral
(Groups II, III, IV, and V)
d. Anterior
(Group VI)

4. Extended radical neck 4. Extended radical neck dissection
dissection
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At the previous revision, the American Head and Neck 
Society study group reported that when five lymph node 
regions recommended by the Japanese neck dissection 
group were excluded from the classification, then it was 
termed as total neck dissection; if less than five lymph 
node regions were excluded, then this procedure was 
named as SND. They also indicated that these nomencla-
tures are less confusing than the conventional RND and 
MRND terminologies. However, it has been noted that the 
group is in search for more understandable terms rather 
than traditional terms.[25] Nevertheless, a new proposal 
has not been made despite 10 years has passed since the 
previous revision.

Selective Neck Dissection
This term encompasses all lymph node dissections where 
one or more than one lymph node from the five lymph 
node groups were not removed during the RND. In other 
words, it encompasses all lymph node dissections where 
one or more than one lymph group or subgroups are ex-
cised. As shown in Table 2, in the 1991 classification, SND 
was divided into four subgroups: in supraomohyoid neck 
dissection, Groups I, II, and III; in lateral neck dissection, 
Groups II, III, and IV; in posterolateral dissection, Groups II, 
III, IV, and V; and in anterior neck dissection, Group VI are 
removed.[9, 24] After this study, applied SND types increased 
gradually, and these four groups were unable to encom-
pass all of them. In addition, different SND techniques have 
been used in these four subgroups. In the revision made 
in 2002, these special names under the SND have been re-
moved, and it has been suggested that the procedure per-
formed should be reported in parentheses next to the SND.
[24] This recommendation is extremely practical, and it may 
also prevent confusion. For example, SND that is frequently 
performed in practice is categorized as follows: SND (II, 
III, and IV), SND (IIA, III, and IV), and SND (II AB, III, and IV) 
lateral neck dissection; SND (II, III, IV, and V) posterolateral 
neck dissection; and SND (VI) and SND (VI and VII) are col-
lected under the headings of anterior neck dissection and 
CND, respectively.[22]

Identification of such removed groups in the operative 
note will contribute significantly to the identification of 
the extent of a possible secondary intervention in patient 
monitoring and recurrence. For example, if a recurrence 
was detected in Group V in a patient who had previously 
undergone lateral neck dissection, and if the SND (II, III, and 
IV) had been performed at the first operation, then at least 
SND (V) should be performed. If SND (II, III, IV, and V) had 
been previously performed, then the removal of the site of 
recurrence will suffice.

Extended RND
In addition to the removal of the structures during the RND, 
one or more lymph node groups and/or non-lymphatic 
structures are also removed. Examples of these lymphatic 
groups removed are the parapharyngeal (retropharyn-
geal), superior mediastinal, perifacial, and paratracheal 
lymph nodes, and examples of non-lymphatic structures 
include the carotid artery, hypoglossal nerve, vagus nerve, 
and paraspinal muscles. When the operation is named, the 
removed structure is also specified.

For example, an RND where only the external carotid artery 
is removed can be recorded as ERND (external carotid 
artery).[9, 24] When lateral neck dissection is applied in thy-
roid cancer, CND is also usually performed. RND is rarely 
used in thyroid cancer. However, when central dissection 
is performed, this extended RND can be written as ERND 
(Groups VI and VII).

Thyroid Cancers and Lymphatic System of the Neck

Thyroid Lymphatic System (Distribution)
Thyroid follicles are surrounded by a large lymphatic net-
work, and the lymphatic network in both lobes is in direct 
relationship with the mediastinum. This structure is con-
sidered to be one of the factors explaining the multifocal 
nature of thyroid cancers, including PTC. The intrathyroidal 
lymphatic network is the lymphatic channels in the sub-
capsular region and along the thyroid veins and the lym-
phatic trunks. These ducts, which are separated from the 
thyroid veins and thyroids, form efferent major lymphatic 
vessels, course toward the superior, lateral, and inferior di-
rections together with the thyroid veins, and drain directly 
into Group VI, directly or indirectly into the lymph nodes 
contained in the internal jugular (Groups II, III, and IV) or 
transverse cervical chain.[31] Therefore, the primary drainage 
zone of the thyroid is Group VI.[3] Efferent lymphatics orig-
inating from Group VI course laterally in line with Groups 
IV, III, and II and inferiorly with Group VII.[3, 31] In general, it 
is expected that the thyroid cancer cells will follow these 
directions and cause metastases to the neck lymph nodes.

Lymph Node Metastasis in DTC
Among WDTC, the rate of detection of lymph node metas-
tasis at the time of diagnosis of PTC is higher than that of 
the FTC.[32] During the first surgical procedure in PTC, ap-
proximately 35% of the patients have clinical, and 80% of 
the patients have microscopic lymph node metastasis.[33] 
These metastases usually manifest first in the ipsilateral 
and then in the contralateral Group VI, followed by Group 
IV, III, IIA, and VB, sometimes Group IIB and VA lymph nodes.
[28] Invasion to Group VII often occurs after Group VI.[31]
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It is thought that there may also be a relationship between 
the location of the PTC in the thyroid and the group which 
may be metastatic, but Miralle et al.[34] could not find a cor-
relation between the location of the lymph node metas-
tasis in the neck and the location in the thyroid. However, 
in PTC, the metastasis to the lateral neck regions without 
metastasis to the central region is associated with upper 
pole tumors, which occurs in approximately 8.7%–21.8% of 
the cases.[35, 36] However, the rates of skip metastases in the 
series by Park et al.[36] were 59.4%, 21.9%, 12.5%, and 6.2% 
in tumors originating from the upper, middle and lower 
poles, and the isthmus of the thyroid, respectively.

Lifetime Impact of Lymph Node Metastasis in DTC
There are different interpretations in this regard. Podnos et 
al.[37] evaluated the effect of lymph node status in 9904 pa-
tients with WDTC with known lymph node status on prog-
nosis using a database of the US Surveillance, Epidemiology, 
and End Results (SEER) study. The 14-year overall survival 
rate was 79% in patients with lymph node metastasis and 
82% in patients without lymph node metastasis, and the 
intergroup difference was significant (p<0.05). They deter-
mined that lymph node metastasis, age (>45 years), distant 
metastasis, and tumor size were factors affecting prognosis 
in multivariate analysis.

Zaydfudim et al.[38] analyzed 33.098 patients with WDTC 
(49% of 30.504 patients with PTC and 55% of 2584 patients 
with FTC aged ≥45 years) using the US SEER database re-
garding the years 1988 and 2003. They could not detect 
a significant effect of lymph node metastasis on survival 
times of the patients with PTC aged <45 years; however, it 
adversely affected survival times and risk of death by 46% 
among patients aged <45 years. However, in FTC, they de-
termined lymph node metastasis as an effective factor on 
survival times of patients aged less than or over 45 years. 
Adam et al.[39] evaluated data of patients with PTC aged 
<45 years using the American National Cancer Database 
(NCDB) (n=47.902) and SEER database (n=21.855). In both 
patient groups, total survival was significantly lower in 
those with lymph node metastases. Up to six lymph node 
metastases affected prognosis, and prognosis worsened as 
the number of metastatic lymph nodes increased. In more 
than six lymph node metastases, an increase in the number 
of metastases had no effect, and prognosis was poor in all 
patients.

Findings related to clinical metastasis in preoperative ultra-
sonography (USG) in a single-center study were predictive 
factors for age-independent overall survival (p<0.001), dis-
ease-specific survival (p=0.0097), and disease-free survival 
(p=0.0005). No significant difference was found in terms of 
overall survival, disease-specific survival, and disease-free 

survival between patients without clinically evident central 
metastasis who had undergone central dissection and pa-
tients with or without microscopic metastasis gland.[40]

In the previous update of the TNM version (version 8), 
which is effective in predicting prognosis, it is noted that 
the presence of lymph node metastasis was downgraded 
relative to the previous version In this update, the age crite-
rion was increased from 45 to 55 years, and all patients >55 
years with a tumor size up to T3 with central and/or lateral 
lymph node metastases were included in stage II category.
[41] In the previous 7 version, the patient group >45 years 
with central metastases was included in stage III, and those 
with lateral metastases in stage IVA.[43]

Impact of Lymph Node Metastasis on Recurrence 
in DCT
The rates of median recurrence risk were 2% (0%–9%) in 
the absence and 22% (10%–42%) in the presence of clin-
ical lymph node metastasis, 24% (15%–32%) in the pres-
ence of extranodal metastasis, or 4% (3%–8%) in cases with 
less than five and 19% (7%–21%) in cases with more than 
five metastatic lymph nodes. In the previous ATA guideline, 
patients with clinical lymph node metastasis or with ≤5 
micrometastasis (0.2 cm metastasis) were included in the 
low-risk group, those with clinical lymph node metastasis 
<3 cm or >5 pathological lymph node metastases in the 
moderate-risk group, and cases with lymph node metasta-
sis >3 cm in the high-risk group.[32]

Nomenclature of the Neck Dissections in DTC
In thyroid cancer, SNDs containing one or more regions are 
generally applied. However, it is noteworthy that different 
terminologies related to dissection of the central and lat-
eral regions are still used in thyroid cancer. 

For example, as is seen, when there is no clinically pos-
itive disease in the central region, the removal of the tis-
sue medial to RLS on the right side may be defined as the 
paratracheal lymph node sampling, whereas the removal 
of the lymph nodes medial to RLS together with unilateral 
or bilateral extraction of the prelaryngeal and pretracheal 
lymph nodes in the presence of clinical lymph node metas-
tasis may be described as paratracheal lymph node dissec-
tion.[44] These definitions are not accepted in the consensus 
report of the American Head and Neck Surgery Working 
Group. These dissections can even be thought of as “berry 
picking.” Central region dissection is SND where regions VI 
and VII are removed. This can be defined as SND (VI and VII), 
and it should be written in the operation note like this.

As mentioned earlier, SNDs containing one or more groups 
or subgroups are applied in the lateral neck region of thy-
roid cancer. However, it is noteworthy that different defini-
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tions are used in the literature. For example, neck dissection 
from Group II to Group V has been described as total lateral 
neck dissection or posterolateral dissection.[45] This dissec-
tion is an SND and can be described as SND (II–V). This will 
allow everyone to easily understand this definition. In the 
study published in 2016, the definition of functional neck 
dissection appears to be used for dissection of thyroid car-
cinoma in which regions II–VI are removed, and protected 
structures in MRND are also preserved. In fact, this should 
be described as SND (II–VI).[46]

In another study, neck dissection from Region III to IV was 
described as superselective neck dissection.[47] SND (III and 
IV) would be more appropriate to use instead of this spe-
cial name. In 2017, MRND was defined as surgery in which 
the lymph nodes between regions II and V were removed, 
whereas the SCM, accessory nerve, and vena jugularis in-
terna were preserved.[48] In fact, this type of surgery was 
named by Medina in 1989 as MRND Type B.[19]

The definition of MRND for the dissection where region II–V 
is removed is a commonly used definition in our country, 
but it is not generally stated which structure is preserved. 
The use of SND (II–V) for this dissection and the indication 
of the structure spared among non-lymphatic structures 
will make it easier for everyone to understand, for example, 
SND (II–V, spinal accessory nerve).

Definitions of Neck Dissections in DTC Prophylac-
tic Dissection
Dissection performed when clinical lymph node metastasis 
was not detected based on preoperative clinical examina-
tion, imaging methods, and intraoperative evaluation (clin-
ical N0) is called prophylactic dissection. Instead, of prophy-
lactic dissection, the term elective dissection may be used. 
The point that should not be forgotten is that prophylactic 
central neck dissection (pCND) can be performed in WDTC, 
whereas lateral neck (Groups II–V) dissection should not be 
performed. Discussions on this subject will be tackled later.

Therapeutic Dissection
When clinical lymph node metastasis is detected based on 
preoperative clinical examination, imaging methods, and/
or intraoperative evaluation (clinical N1), then the dissec-
tion performed is called therapeutic dissection.[26, 28]

Extent of CND
Unilateral CND is the unilateral removal of the prelaryngeal, 
pretracheal, and paratracheal region lymph nodes.

Bilateral CND
The prelaryngeal, pretracheal, and bilateral paratracheal 
lymph node groups, in other words, four lymph nodes in 

the central group (Groups VI and VII), are also removed.

It should be emphasized that berry picking, namely, one-
by-one removal of clinically enlarged lymph nodes in this 
region, does not mean lymphatic dissection. Therefore, in 
the central group dissection, the entire lymphatic tissue 
together with the adipose tissue within the boundary of 
the anatomically defined region must be removed in one 
piece, if possible.

A review of 78.724 patients with PTC obtained from the 
NCDB was conducted, and 38.653 lymph node metastases 
were determined to allow an objective assessment of how 
much lymph nodes should be removed at the central dis-
section. When one lymph node was removed during the 
central dissection, there was a 53% false negativity in 
terms of microscopic metastasis, and this rate decreased 
<10% when more than six lymph nodes were removed. In 
this study, it was concluded that 6, 9, and 18 lymph nodes 
should be examined in T1b, T2, and T3 tumors in order to 
exclude microscopic metastatic disease with 90% reliabil-
ity.[49] The dissection should be performed at least unilater-
ally in a case where a CND has not been performed before. 
CND in this context, either pCBD or tCND, can be per-
formed unilaterally or bilaterally depending on the choice 
of the surgeon and the patient's health condition. Rarely, 
CND can be performed in the form of extended dissection 
with the removal of one or several of the groups among 
the retropharyngeal, retroesophageal, paralaryngopharyn-
geal, and superior mediastinal lymph node groups caudal 
to the innominate artery. In this case, the resected addi-
tional group should be indicated in the operation note.[26]

Prophylactic CND and its Extent
The realization of pCND in PTC is still controversial. The risk–
benefit balance must be well established in the attempted 
intervention. For this reason, the operation should not in-
crease the risk of complications while decreasing the risk of 
recurrence. In a meta-analysis, Wang et al. determined that 
31 pCBD should be performed to prevent recurrence.[50]

In the previous meta-analysis on pCND in PTC, 17 studies 
and 4437 patients were evaluated. In the group that un-
derwent total thyroidectomy (TT) plus pCND, regional re-
currence (lateral neck and central region) was significantly 
lower than in the TT group and in the pCBD group (4.6% 
vs. 6.9%, RR=0.66, 95% CI=0.49–0.90, p=0.008). The local re-
currence rate in the central region was significantly lower in 
TT+pCND than in TT (3.4% vs. 1.1%, RR=0.35, 95% CI=0.18–
1.68, p=0.002). However, the rate of lateral metastasis was 
similar (3.3% vs. 3.2%). In the pCND group, higher rates of 
transient hypocalcemia (28.7% vs. 17.7%, OR = 2.37, 95% 
CI= 1.89–2.96, p=<0.00001), persistent hypocalcemia (4.1% 



159Uludağ et al., Standards and Definitions in Neck Dissections of Differentiated Thyroid Cancer / doi: 10.14744/SEMB.2018.14227

vs. 2.3, OR=1.93, 95% CI=1.05–8.5, p<0.03), and morbidity 
(OR=2.56, 95% CI=1.75–3.74, p<0.00001) were detected. 
The rates of application of radioactive iodine treatment (RAI) 
were 74.6% in the pSND group and 59.9% in the TT group, 
that is, the application of RAI was higher in the dissection 
group. Although researchers reported that recurrence was 
lower in the pCND group since RAI treatment was applied 
more frequently, suggesting that RAI treatment may also 
be a partial effect in the reduction of local recurrence.[51] Up 
to now, no consensus has been reached about whether or 
not pCND should be routinely performed. Regarding this 
issue, a multicenter, prospective, randomized longitudinal 
trial of 5840 patients with longer follow-up period which 
would have a statistical power of 80% should be planned. 
Its estimated cost amounts to nearly $20 million. It is also 
unrealistic to conduct such a study.[27]

On the other hand, in certain patients in the WTTC treat-
ment, a gradual, step-by-step shift from TT to lobectomy 
and moving away from pCND has been observed with 
time.[52] Today, considering the risk–benefit ratio, it is gen-
erally recommended to use pCND in selected patients in-
stead of routine pCND. In this regard, the latest ATA guide-
line recommends pCND if it will affect additional treatment 
modalities in patients with T3 and T4 tumors and lateral 
metastases.[32] 

In addition, consensus reports from the European Society 
of Endocrine Surgery and the American Society of Head 
and Neck Surgery recommend pCND in men, elderly, and 
pediatric age group; patients with extrathyroidal spread; 
and cases with bilateral or multifocal tumors.[28, 53] The 
guidelines of the British Thyroid Association suggest that in 
the presence of the above-mentioned features and aggres-
sive histology, decision should be individualized for each 
patient.[54] In general, it has been stated as the most rational 
approach, and the decision of pCND should be given by a 
multidisciplinary team together with the patient, consider-
ing the patient's risk–benefit balance in a patient-specific 
manner.[28]

Discussions continue on the extent of pCND, and it appears 
that there are some differences in various studies and re-
view guidelines. Basically, the variables that determine the 
extent of dissection, in other words, the determinants of 
unilateral or bilateral pCND, are as follows: complication 
rates and the effectiveness of the procedure, prognosis, 
and effective factors on recurrence. In general, the rates 
of transient and permanent RLS paralyzes in experienced 
centers that perform and do not perform pCND are sim-
ilar. However, compared with TT, the rate of transient hy-
poparathyroidism is generally increased in both unilateral 
and bilateral pCND.[55] In this context, the rate of transient 

hypoparathyroidism is higher in bilateral pSND (52%–56%) 
than in unilateral pCND (29%–36%) (55,56). In addition, 
Giordano et al.[56] detected higher rates (p < 0.001) of per-
sistent hypoparathyroidism in bilateral pCBD (16.2%) than 
in both unilateral pCND (7%) and TT (6.3%). In a study 
comparing the effects of single and bilateral pCNDs on 
thyroglobulin levels, the postoperative baseline and stim-
ulated thyroglobulin levels were not significantly different 
between the two groups as for radioiodine uptake.[55]

Another controversy is that unilateral pCND may miss the 
metastasis present in the contralateral paratracheal region. 
Raffaelli et al.[57] approached this debate from a different 
perspective. In a study where frozen sections of the ipsi-
lateral CND materials were examined in tumors localized in 
one lobe, the sensitivity, specificity, and overall accuracy of 
frozen sections in determining lymph node metastasis were 
80.7%, 100%, and 90%, respectively. In another prospective 
study of the same group, unilateral pCND was applied, and 
if metastasis was detected, then bilateral pCND was per-
formed. They concluded that frozen section examination 
was a good indicator of metastasis status. They also stated 
that routine unilateral pCND and frozen section examina-
tion may be an alternative to bilateral pCND in determin-
ing staging and may also reduce morbidity.[58] On the other 
hand, the cause of false negativity in this method may be 
due to micrometastases with limited clinical significance.[57]

When you examine the guidelines, three different guides 
have different suggestions. The British Thyroid Association 
guidelines do not suggest unilateral CND as bilateral pCBD 
provides appropriate staging.[54] In contrast, both the Euro-
pean Society of Endocrine Surgery and the American So-
ciety of Head and Neck Surgery consensus reports recom-
mend that pCND be performed unilaterally by experienced 
teams to reduce the complication rate.[28, 53] The ATA guide-
line indicates that pCND can be performed unilaterally or 
bilaterally according to patient characteristics.[27]

Nowadays, many surgeons in general prefer to use unilat-
eral pCND in terms of complication, but the frozen section 
method can be used to reduce the risk of metastatic tis-
sue release to the contralateral side, and pCND can be ex-
tended according to the result.

Therapeutic CND and its Extent
tCND is the standard treatment to reduce recurrence and 
increase life span when clinical lymph node metastasis is 
present in the central region.[28, 32, 59] However, debate is on-
going on whether the tCND should be performed on one or 
two sides. Whatever is done, the basic aim of the dissection 
is to reduce the recurrence of the disease and prolong life 
span.[28] For this purpose, during thyroidectomy, lymphatic 
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metastatic disease should not be left behind, and the mor-
bidity due to this surgery should be reduced. Otherwise, 
morbidity may be increased in the secondary intervention 
in case of need.

Rafaelli et al.[59] suggested that bilateral tCND should be 
performed, whereas Shaha et al.[60] recommended unilat-
eral tCND, if metastasis is not suspected on the contralateral 
paratracheal group; otherwise, they recommend bilateral 
CBD. The ATA guidelines recommend bilateral tCND in the 
form of selective central dissection (Groups VI and VII) in the 
presence of clinical metastases in the central region.[27] The 
British Thyroid Association guideline does not recommend 
unilateral CND as it provides proper staging as is the case 
with pCND.[54] The American Head and Neck Surgery Con-
sensus Report suggests unilateral CONDUCT in the pres-
ence of clinical paratracheal metastasis on one side and 
bilateral CND in the presence of clinical metastases in both 
paratracheal regions. Nevertheless, they emphasized the 
importance of the decision of the surgeon regarding the 
extent of the CND owing to safety concerns in surgery.[28]

Most of the unilateral tCND recommendations are based 
on the suspicion of metastasis, especially in the contralat-
eral paratracheal group for the extent of dissection. How to 
treat patients with only prelaryngeal or pretracheal lymph 
node metastasis is not clear. We think that it is more conve-
nient to perform bilateral tCBD in these patients.

Lateral Neck Dissection and its Extent
Lateral neck dissection in WDTC in the form of SND is gener-
ally accepted as the therapeutic approach in the presence 
of clinical metastasis (N1b) in the lateral neck region, and 
the role of prophylactic lateral dissection in WDTC treat-
ment is rejected. The previous ATA guideline recommends 
performing a therapeutic selective lateral neck dissection 
in patients with lateral neck metastases confirmed by fine-
needle aspiration biopsy (FNAB) obtained from suspected 
lymph node and/or thyroglobulin measurement in wash 
water. The basic principle to reduce recurrence when lateral 
lymph node metastasis is detected is the selective removal 
of groups or groups with metastasis.[61] Despite this basic 
recommendation, the extent of the therapeutic lateral neck 
dissection in WDTC is still controversial, and the following 
studies and results are presented chronologically.

The University of California, San Francisco endocrine 
surgery center suggests the routine dissection of Groups 
III and IV in the presence of lateral metastases in PTC, the 
involvement of zone II in dissection in the presence of 
metastasis and/or local aggressive disease in Group II and/
or extensive metastasis and/or bilateral metastasis in Re-
gion III. In addition, other groups (Groups I and V) should 

be included in the dissection if metastasis is present.[62]

Farrag et al.[45] suggested the routine dissection of Groups 
IIA, III, IV, and VB in the presence of lateral metastases. In 
Group IIA, the addition of Group IIB to the dissection was 
recommended, and elective dissection of Group VA was 
found to be unnecessary if metastasis, as confirmed by pre-
operative FNAB or intraoperative macroscopic metastasis, 
was detected. 

Similarly, the ATA surgical study group consensus report 
on lateral neck dissection in the DTC recommends SND in-
volving at least Groups IIA, III, IV, and VB to ensure the opti-
mal management of the disease in the presence of lateral 
metastases. In addition, since metastasis to Group I is rare, 
this group should not undergo prophylactic dissection. On 
the other hand, if IIB or IIA does not have suspected lymph 
node metastasis, there is no indication that Group IIB is 
added to the dissection. Similarly, in Group VA, dissection 
of this group may not be necessary if there is no suspected 
lymph node detected in the USG. The recommended ap-
proaches for Groups IIB and VA will help to minimize the 
morbidities of shoulder syndrome due to accessory nerve 
injury.[63] In this consensus report, it is also emphasized that 
all surgical interventions for thyroid cancer treatment, in-
cluding lateral neck dissection, should be performed by 
high-volume hospitals and experienced surgeons in order 
to minimize the risk of complications. On the other hand, 
Liao and Shindo indicated that therapeutic lateral neck 
dissection should include at least Groups IIA, III, and IV in 
WDTC, and that Group I should be added in the dissection 
if metastasis was present in this group.[64] They also stated 
that there is no consensus in the routine dissection of 
Group V.

In a meta-analysis of lateral metastasis in WDTC, 18 stud-
ies involving 1145 patients and 1298 neck dissections were 
analyzed, and the rates of metastasis in Groups II, III, and 
IV were 53.4%, 70.5%, and 66.3%, respectively. The rate of 
metastasis was found to be 25.3% in Group V in studies 
where Group V was not divided into VA and VB subgroups 
and 7.9% and 21.5% in Groups VA and VB, respectively, in 
studies in which Group V was separated as VA and VB, re-
spectively. In the presence of lateral neck metastases, rou-
tine dissection of Groups IIA, IIB, III, IV, and VB has been rec-
ommended in light of these data.[65]

In a very recent retrospective study, Kim et al.[48] detected 
total and microscopic metastasis rates in Group V as 13.9% 
and 8.6%, respectively. In patients with Group V dissection, 
the recurrence rate was determined as 2.7%, and patients 
with routine dissection had higher rates of shoulder syn-
drome with shoulder dysfunction (9.1% vs. 2.7%, p=0.002). 
In addition, in Group V, metastasis was found to be an in-
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dependent risk factor for the possibility of metastasis in 
Groups II, III, and IV. In light of these findings, it was sug-
gested that in the presence of lateral metastases, dissection 
of Groups II, III, and IV should be performed, and Group V 
should be added to the dissection if metastases are found 
in these three groups at the same time or in the presence 
of radiologically and/or clinically detected metastasis in 
Group V.

Summiting of Neck Dissection Materials to the 
Pathology Laboratory
When neck dissection is performed, adequate information 
should be given to the pathologist about the diagnosis, 
the prevalence of the disease, and the type of the oper-
ation performed. In addition, when the neck dissection 
material is removed in one piece and sent to the pathol-
ogy laboratory, the pathologist will examine it according 
to his/her orientation and will misidentify the lymph node 
regions because any anatomical boundaries are not indi-
cated beforehand. For this reason, the study group recom-
mends that the surgeon should separate the lymph nodes 
removed during the final revision of the surgery, and that 
each group or subgroup be labeled and sent in separate 
boxes.[25] If the dissection material is to be delivered in one 
piece, the groups may be stained differently, as we have 
done in our clinical practice, or surgical boundaries be-
tween groups should be marked with suture material. Th-
ese approaches will allow pathological examination to be 
performed in the most appropriate way.
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