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ABSTRACT 

Objective: To determine the histopathological correlation between central and lateral neck metastasis in differentiated 
thyroid carcinoma, and its potential therapeutic impact. Although the central neck dissection (CND) is recommended in 
differentiated thyroid carcinoma, the indication for lateral neck dissection (LND) remains controversial. Design: Ret-
rospective study. Methods and Main Outcome Measures: Pathological analysis of systematic ipsilateral central neck 
dissection (CND) and LND performed with total thyroidectomy in differentiated thyroid carcinoma was retrospectively 
reviewed according to “side” and to “patient”. Results: A total of 56 sides (46 patients) were suitable for analysis. 
Analysis by “side” revealed that CND and LND dissection samples were both negative in 15 cases, both positive in 32, 
CND was positive and LND was negative for 8 cases and CND was negative and LND was positive in 1 case. The 
combined presence of positive LND and positive CND was therefore observed in 32/40 “sides” and 26/46 “patients”. 
Analysis by “side” of the impact of the treatment decision to perform ipsilateral LND only in patients with positive 
CND and vice versa demonstrated a sensitivity, specificity, and accuracy of 97%, 65%, and 84%, respectively. Conclu-
sions: In most cases, the presence of positive LND was associated with positive ipsilateral CND. The very low preva-
lence of positive LND in patients with negative CND may justify LND as a second step procedure only in patients with 
positive CND, except in the case of documented lateral neck metastasis. 
 
Keywords: Central Neck Dissection; Lateral Neck Dissection; Differentiated Thyroid Carcinoma; Pathological  
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1. Introduction 

Discussion on the treatment of differentiated thyroid car- 
cinoma currently focuses on the indications for prophy- 
lactic neck dissection. It has been shown that central 
neck dissection (CND) should be routinely combined 
with thyroidectomy in papillary carcinoma and microcar- 
cinoma with aggressive criteria to decrease the risk of 
recurrence [1,2]. CND also allows accurate disease stag- 
ing. Nevertheless, the higher incidence of recurrent la- 
ryngeal nerve palsy and hypoparathyroidism following 
re-operation has led to a consensus to perform bilateral 
CND (ipsilateral and contralateral paratracheal subsites 
and pretracheal and superior mediastinal subsites) at the 
time of primary surgery [3,4]. 

However, the indication for lateral neck dissection 
(LND) remains controversial, especially in patients with  

no clinical and/or ultrasound evidence of lateral lymph 
node metastasis. In fact, there is commonly a discrepancy 
between the high frequency of pathological lymph node 
metastasis and the low rate of clinical or ultrasound 
lymph node involvement. Criteria of aggressive thyroid 
tumour such as size larger than 3 cm, multifocal tumour, 
extracapsular spread, vascular invasion [5], and central 
node involvement, are currently established only at final 
pathological analysis, resulting in a difficult preoperative 
decision regarding appropriate neck dissection. LND 
could possibly be withheld in patients without metastasis 
in the central compartment, as neck metastases com- 
monly start by involving the central nodes and subse- 
quently spread to lateral nodes. However, “skip” metas- 
tases (positive nodes in the LND, and negative nodes in 
the CND) have been reported in the literature in 6% to 
19.7% of papillary carcinomas [6-8] and 4.2% to 5.5% of 
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micropapillary carcinoma [9]. This rate may also be un- 
derestimated, as it includes patients undergoing thera- 
peutic rather than prophylactic LND [7,8,10,11]. Various 
types of neck dissection were performed in previous se- 
ries [11] and, in the study by Machens [8], the mediasti- 
nal subsite was included in the LND and the criteria for 
lateral lymph node clearance were not well defined [8]. 

When LND is indicated, neck dissection of at least 
levels II, III and IV [12] is required, as metastatic disease 
may involve all of these levels [7]. However, this re-
quires large incisions with cosmetic sequelae in young 
patients and functional complications (spinal injury with 
shoulder weakness, chronic neck pain, chyle leakage 
[5,11,13]. For these reasons, the value of systematic 
LND may be questioned. Moreover, cervical lymph node 
metastasis does not have a major impact on survival [11]. 

The aim of this work was to study the correlation be- 
tween histopathological results of CND and LND per- 
formed systematically during this period in our institu- 
tion, in patients with differentiated thyroid carcinoma. 
Results of systematic CND and LND assessed according 
to “side” and according to “patient” were analyzed. The 
objective was to evaluate whether negative CND could 
be predictive of negative LND, in which case the strategy 
of a two-stage surgical management would be validated. 
A first-step CND only procedure would limit the cos- 
metic and functional sequels. Subsequent LND would 
then be performed only in the case of positive CND.  

2. Patients and Methods 

2.1. Patients 

Forty seven consecutive patients (11 males, 36 females: 
mean age: 46.82 years; range: 19 to 82 years) treated for 
differentiated thyroid carcinoma were included in this 
retrospective study from August 2000 to October 2008 in 
the Department of Otolaryngology Head and Neck Sur- 
gery, at Tenon Hospital, Paris. All patients underwent 
preoperative thyroid and neck ultrasonography. Distant 
metastasis was already present at the time of surgery in 
one patient.  

The inclusion criteria were patients surgically treated 
for papillary or follicular thyroid cancer, regardless of 
tumour size, by total thyroidectomy or completion thy- 
roidectomy, with systematic CND associated with LND 
on at least one side (routine LND); patients without cer- 
vical lymph node metastasis detected preoperatively by 
physical examination or ultrasonography were therefore 
included. Patients undergoing CND only or LND only 
were excluded. 

Diagnosis of differentiated thyroid carcinoma was 
suspected preoperatively by fine-needle aspiration cy- 
tology, intraoperatively on frozen section or at definitive 
pathological analysis. Surgery was performed in one or 

several steps, as the diagnosis of cancer can only be con- 
firmed on definitive histopathological examination and 
some patients had undergone incomplete thyroidectomy 
or incomplete node dissection elsewhere.  

2.2. Surgical Strategy 

Surgery was performed by 4 experienced thyroid sur- 
geons of our Department of Otolaryngology. 

Total thyroidectomy or completion thyroidectomy was 
performed prior to CND and LND. CND and LND 
specimens were analyzed according to the Robbins stan-
dardized neck dissection terminology (2002) [12]. 

CND was performed from the body of the hyoid bone 
superiorly, the carotid sheath laterally and suprasternal 
notch inferiorly (level VI). This level was divided into 3 
subsites during surgery: ipsilateral and contralateral 
paratracheal subsites and the laryngotracheomediastinal 
subsite including the prelaryngotracheal and superior 
mediastinal regions. Ipsilateral or bilateral CND was 
performed in 13 and 34 patients, respectively (total of 81 
CND). 

LND consisted of a radical, modified radical or selec- 
tive LND, removing levels IIb, IIa, III and IV [12]. Ipsi- 
lateral LND was performed in 31 patients, and bilateral 
LND was performed in 16 patients (total of 63 LND).  

Thyroidectomy specimens and neck dissections were 
meticulously oriented by the surgeon, marked on a dia- 
gram and sent for histopathological examination. 

2.3. Histological Examination 

Histopathological examination was performed by a sin-
gle pathologist. Thyroidectomy and all cervical lymph 
nodes of all levels of the neck dissections were fixed in 
formaldehyde and examined. Each cervical lymph node 
was totally sectioned every 3 mm and 5 µm sections 
were mounted and stained by haematoxylin-eosin-saffron 
(HES) and then examined by light microscopy. Papillary 
carcinoma and cervical lymph node metastasis were di- 
agnosed in the presence of typical nuclear atypia. Thy- 
roglobulin antibody immunohistochemistry was some- 
times performed on lymph nodes in the case of follicular 
carcinoma.  

Histopathological findings on thyroidectomy were 
scored as pathological for the presence of primary thy- 
roid tumour (T+). The differentiated thyroid carcinoma 
histological subtype, tumour size, number of foci, and the 
presence of extracapsular spread and vascular or lym- 
phatic invasion were included in the report. The number 
of cervical lymph nodes examined was also recorded. 
Results were scored as pathological N+ for lymph node 
involvement or N− for no involvement. The lymph node' 
capsule status was also reported.   

Cases in which no nodes were identified on histopa- 
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thological examination of the CND were excluded from 
the series when (one patient and one side in another pa- 
tient were excluded).  

These data allowed classification of patients according 
to the pTN classification. 

2.4. Data Analysis 

The results of pathological examination of resected 
lymph nodes were expressed according to “side”. Corre- 
lations between histopathological results of both CND 
(including ipsilateral paratracheal and tracheomediastinal 
subsites) and ipsilateral LND were studied according to 
“side” (CND+, CND−, LND+, LND−), and according to 
“patient”. 

The tracheomediastinal subsite of the CND was inter- 
preted as positive or negative together with the ipsilateral 
CND. 

2.5. Impact on Management 

The impact of neck dissection on the management of 
differentiated thyroid carcinoma was studied on the basis 
of the correlation between CND and LND pathology 
results. The hypothesis of a strategy consisting of per- 
forming systematic LND in patients with positive CND, 
and withholding LND in patients with negative CND was 
analysed. This strategy would require one- or two-stage 
surgery, depending on the results of pathological exami- 
nation of the thyroidectomy and CND specimens. The 
sensitivity, specificity, accuracy, positive predictive value 
(PPV) and negative predictive value (NPV) were calcul- 
ated.  

3. Results 

Twenty three patients underwent a one-stage surgical 
procedure comprising total thyroidectomy and simulta- 
neous CND and LND. The other patients were operated 
in 2 or 3 stages, in the light of the final histopathological 
diagnosis (13 patients) or because the patient was re-  

 
Table 1. Patients’ characteristics. 

Number of patients 47 

Men/women 11/36 

Age (years): mean (range) 46.82 (19 to 82)

Time of surgery 
1 step 
2 steps 
3 steps 

 
23 
18 
6 

Thyroid tumor 
Papillary/vesicular/both 

Mean Size (mm) 
Unifocal/Multifocal 
Unilateral/Bilateral 

Extracapsular spread 

 
42/2/3 

25.75 (1 to 60) 
20/27 
28/19 

21 

ferred to our department for neck dissection following 
thyroidectomy (11 patients) either for prophylaxis or for 
persistent disease. Patient characteristics are reported in 
Table 1. 

3.1. Histopathology of Thyroid Carcinoma  

This series comprised 42 papillary carcinomas, 2 follicu- 
lar carcinomas and 3 patients presented both papillary 
carcinoma and follicular carcinoma. The tumour was 
unifocal in 20 patients and multifocal in 27 patients. The 
tumour was unilateral in 28 patients and bilateral in 19 
patients (Table 1).Thyroid tumour was stage T1 in 13 
cases, T2 in 7 cases, T3 in 17 cases and T4 in 10 cases.  

3.2. Histopathology of Lymph Node Dissections 

Since bilateral CND and LND were performed in 11 pa- 
tients, a total of 58 dissection specimens were studied in 
47 patients. However, 2 sides were excluded from the 
analysis, as the CND did not contain any nodes for 
histopathological examination: the side dissected in one 
male patient with a focal T3 papillary carcinoma with 
extracapsular spread (patient excluded) and one of the 
two sides dissected (one side excluded) in another patient 
with papillary carcinoma. 

A total of 56 sides (56 CND and 56 LND on the same 
side) from 46 patients were finally studied to evaluate a 
correlation according to “side” and according to “patient”. 

Central neck metastasis was present in 40 CND (33 
patients) and absent in 16 CND (13 patients). The num- 
ber of lymph nodes included in the CND ranged from 1 
to 10 nodes (mean: 3.34 nodes); the number of positive 
lymph nodes ranged from 1 to 5 (mean: 1.86). At least 
one lymph node presented signs of extracapsular spread 
in a total of 15 sides (12 patients). 

Lateral neck metastasis was present in 33 LND (27 pa- 
tients), and absent in 23 LND (19 patients). One patient 
was considered to be positive for the analysis according 
to patient, as one side was positive for both CND and 
LND and the other side was positive for CND and nega- 
tive for LND. The number of lymph nodes included in 
the LND ranged from 5 to 69 nodes (mean: 23.36) and 
the number of positive lymph nodes ranged from 1 to 20 
(mean: 5.14). At least one lymph node presented signs of 
extracapsular spread in 18 LND (16 patients). 

Staging according to the pTNM classification for 
nodes (N0: no metastatic nodes, N1a: ipsilateral or upper 
mediastinal nodes, N1b contralateral or bilateral lymph 
nodes) showed 12 N0, 20 N1a and 14 N1b. 

3.3. Correlation between CND and LND 
According to “Side” and According to 
“Patient”  

Analysis according to “side” showed that CND and LND 
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were both negative on 15 sides, CND and LND were 
both positive on 32 sides, CND was positive with LND 
was negative on 8 sides and CND was negative and LND 
was positive (“skip lateral metastasis”) on 1 side (Tables 
2 and 3). Consequently, in the presence of a positive 
CND, the LND was positive in 32 out of 40 “sides” 
(80%); and 26 out of 46 patients (56.52%). In contrast, a 
positive LND in the presence of a negative CND was 
observed in only 1 out of 16 “sides” (6.25%) and only 1 
out of 46 patients (2.17%). 

In the patient with a positive ipsilateral LND and 
negative CND (“skip” metastasis), the papillary carcinoma 
was diagnosed in a lateral cervical node.  

A different lymph node metastasis status (positive bi- 
lateral CND, with positive LND on one side and negative 
LND on the other side) was demonstrated in only one of 
the patients undergoing bilateral CND and LND. Lymph 
node status was similar on both sides in all other patients. 

In the two patients with follicular carcinoma, CND and 
LND were both positive in one case and CND and LND 
were both negative in the other case. 

3.4. Potential Impact on Management 

In patients with a positive CND, the decision to system- 
atically perform ipsilateral LND would have resulted in 
32 useful LND (26 patients) and 8 useless LND (7 pa- 
tients).  

In patients with a negative CND, the decision not to 
perform prophylactic ipsilateral LND would have missed 
one positive case (“skip” metastasis) (one patient). How- 
ever, in this patient, papillary carcinoma was detected in 
a lateral cervical lymph node removed during neck dis-
section. 

The sensitivity and specificity for this surgical strategy 
according to side were 96.96% (32/33) and 65.21% (15/ 
23), respectively, with an accuracy of 83.92% (47/56), a 
PPV of 80% (32/40) and a NPV of 93.75% (15/16). 

3.5. Follow-Up  

All patients were followed until January 2012. The mean 
follow-up was 81.6 months (range: 42 to 137). Two pa-
tients, free of thyroid disease, died from an unrelated 
cause. Three patients exhibited cervical lymph node re-
currence (1 in level V, 1 in the mediastinal area and the 
other in bilateral level III and IV); all of these patients 
were previously N+ in both LND and CND. All of these 
 
Table 2. Histopathological correlation between the 56 ipsi-
lateral CND and LND at “side level”. 

CND 
LND 

CND− 
LND− 

CND+ 
LND+ 

CND+    CND− 
LND−    LND+ 

Total       15 32 8         1 

CND: central neck dissection; LND: lateral neck dissection. 

Table 3. Value of true positive, true negative, false positive 
and false negative cases at “side level”. 

 LND− LND+ Total 

CND− 15TN 1FN 16 

CND+ 8FP 32TP 40 

Total 23 33 56 

CND: central neck dissection; LND: lateral neck dissection. 

metastases were removed surgically followed by postop- 
erative 131I therapy. One of these patients was consid- 
ered to present progressive disease. A total of 44 patients 
were considered free of thyroid disease at present time. 

4. Discussion 

The treatment of differentiated thyroid carcinoma has not 
yet been standardized, especially in relation to lymph 
node dissection. This difficulty is partly due to the long 
survival and disease-free interval associated with these 
tumours, making it difficult to conduct prospective stud- 
ies comprising identical treatment procedures. The 
maximalist or minimalist approach to treatment remains 
controversial. In addition, because of the diversity of 
surgeons treating thyroid carcinoma and the therapeutic 
potential of postoperative 131I therapy, management of 
neck dissection is highly dependent on the surgeon and 
surgical skills. However, systematic CND has started to 
be recommended in the treatment guidelines for differen- 
tiated thyroid cancer [14,15]. This consensus is based on 
the finding that CND may improve survival by reducing 
the risk of nodal recurrence [2,3], and allows accurate 
tumour staging. Permanent morbidity is not increased by 
CND [4], although significant morbidity has been re- 
ported by Roh et al, especially hypoparathyroidism [11]. 
Recurrence and re-operation in the central compartment 
is associated with a higher risk of vocal cord paralysis, 
justifying also bilateral CND [3,4]. The high frequency 
of multifocal cancer may also be a criterion to perform 
bilateral CND. For these reasons, at the present time in 
our department, all patients with suspected thyroid can- 
cer on preoperative examinations are routinely treated by 
bilateral CND, including ipsilateral and contralateral 
paratracheal subsites and pretracheal and superior medi- 
astinal subsites. The high rate of multifocal thyroid car- 
cinoma (57.44%) also supports this strategy.  

The indication for LND in differentiated thyroid car- 
cinoma is even more controversial and remains unclear, 
except in patients with preoperative evidence of lateral 
lymph node metastasis (clinically, on ultrasonography, or 
in patients with positive fine-needle aspiration cytology) 
[2,4,7,8,11,13,16], as the significant morbidity of LND 
must be taken into account [5,13]. However, the sensi- 
tivity and negative predictive value of palpation or ultra- 
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sonography to detect lateral node metastasis are too low 
to guide the optimal treatment strategy due to the high 
rate of false-negative results [17,18]. Levels IIa, IIb, III 
and IV should be removed since metastatic disease may 
involve all of these levels; levels I, Va and Vb are more 
rarely involved [11], although some authors reported 
significant metastatic disease in levels V and I [6,13,19]. 
However, metastatic lateral lymph nodes are commonly 
located in level IV (41% to 75.9%), III (57% to 72.2%) 
and level II (52% with involvement in IIa of 72.2% and 
in IIb of 16.7%) [7,13]. Consequently, in addition to the 
cosmetic sequelae of the incision, especially in young 
women, spinal injury, shoulder weakness, fibrosis and 
sensory loss of the neck, chyle leakage, Horner syndrome, 
phrenic nerve palsy, may be difficult to manage [5,11, 
13]. However, some authors advocate prophylactic LND 
due to the discrepancy between occult and clinical recur- 
rent disease [20]. 

Sentinel node biopsy has also demonstrated promising 
results [21,22] but studies based on larger cohorts are 
required [23,24]. The biopsy site may be difficult to de- 
termine in the case of multifocal carcinoma, a common 
situation (57.44% of this series) and it is also important 
to adopt a homogeneous and optimal routine strategy 
whenever surgery is performed. It is not yet a widespread 
technique. 

Some studies have compared the results of CND and 
LND status, but the indication for LND remains thera- 
eutic [7,8,10,16]. The mediastinal subsite of the CND 
was included in the lateral compartment in the study by 
Machens [8], making it difficult to compare the results of 
this study with those of other studies. Nevertheless, Roh 
et al concluded that CND and LND are mandatory in 
papillary thyroid carcinoma, as lateral metastasis is asso- 
ciated with central node involvement [7] and the 9.6% 
“skip” metastasis rate is considered to be an epipheno- 
menon [7]. However, the decision to perform LND based 
on the CND pathology report has never been studied, 
although quantitative correlations between central and 
lateral neck lymph node metastases in papillary thyroid 
cancer were demonstrated by Machens et al. [25]. 

In order to more clearly define the indications for LND 
in differentiated thyroid carcinoma, we studied the cor- 
relation between LND and CND according to “side”, 
performed routinely in our department in patients with 
differentiated thyroid carcinoma. A very low percentage 
of positive LND with negative CND was observed, while 
a high risk of lateral metastases was observed in the case 
of positive CND. The low percentage of “skip” metasta- 
sis (2.17% of patients) compared to other studies (6 to 
19.7%) [6,8,26,27] is probably due to the fact that LND 
was performed systematically, in contrast with other 
studies in which LND was only performed in the case of 
suspected lymph node involvement on preoperative ex- 

amination [7,8,10]. The only case of “skip” metastasis in 
the present series concerned a patient with lateral cervi- 
cal lymph node that was already positive at fine-needle 
aspiration cytology for metastasis of papillary thyroid 
carcinoma revealing the cancer. For this patient, a thera- 
peutic LND would have been systematically planned. 
This series also included cases of micropapillary thyroid 
carcinoma, as the inclusion criteria did not comprise tu-
mour size, and the exact tumour size and its aggressive 
characteristics were defined by the pathological analysis. 
A small cancer may also be T3 in the presence of extra- 
capsular spread. Tumour size can be proposed as a pre- 
operative criterion to evaluate the risk of lateral metasta- 
sis. However, no difference was observed in the present 
series between patients with tumours larger than 3 cm 
and patients with tumours smaller than 3 cm (66.6% vs 
74.19% respectively for positive CND, and 46.6% vs 
64.51% respectively for positive LND) but no conclusion 
can be drawn from this small cohort (additional analysis). 
Some studies have also shown that tumours located in the 
superior parts of the thyroid gland are likely to metasta- 
size to the lateral neck compartment via superior thyroid 
arteries [9,24]. This issue was not addressed in this study. 
It can be hypothesized that the present study comprised 
two populations of thyroid carcinoma: one with cervical 
lymph node metastasis and one without cervical lymph 
node metastasis. Patients in whom a therapeutic LND 
was reported in previous series corresponded to the 
population with cervical lymph node metastasis. 

In differentiated thyroid carcinoma, we therefore rec-
ommend primary total thyroidectomy with CND in pa-
tients without preoperative lateral cervical lymph node, 
followed by LND in patients with positive CND on final 
pathological analysis (Figure 1). The proposed strategy 
requires routine bilateral CND containing lymph nodes in 
the dissection samples. Consequently, patients in whom 
no lymph node was detected in the CND were excluded  
 

 

Figure 1. Operative strategy. 
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from the analysis. The high rate of positive LND in the 
presence of positive CND (80%) justifies this strategy 
although a percentage of these LND will be finally nega- 
tive (20%). The low rate of “skip” metastasis in the 
presence of negative CND also justifies this strategy. 
However, the possibility of “skip” metastases may con- 
stitute a limitation of this therapeutic approach. Never- 
theless, postoperative 131I therapy can also be consid- 
ered to be helpful in these cases in order to identify foci 
in the lateral neck compartment, allowing LND to be 
performed subsequently when serum thyroglobulin re- 
mains elevated. In 2004, Machens et al. also showed that 
“skip” metastases was “an epiphenomenon of low-in- 
tensity metastases and entails a moderate risk of local 
recurrence” [8].  

In terms of patients, 38 out of 49 patients received 
adequate surgical treatment, surgery was excessive in 7 
patients and was not sufficient in only 1 patient. An addi-
tional advantage of this strategy is that second-stage sur- 
gery, when required, can be performed in an appropriate 
department. Two-stage surgery can avoid unnecessary 
LND in patients with negative CND, with no prognostic 
impact for the other patients. This strategy reported for 
differentiated thyroid carcinoma remains to be studied in 
a larger prospective analysis. 

5. Conclusion 

The high prevalence of positive LND in patients with 
differentiated thyroid carcinoma and positive CND may 
justify subsequent LND based on the results of definitive 
histopathological examination of both the total thyroid- 
dectomy and CND specimens. The low prevalence of 
“skip” metastasis in this study, in which CND and LND 
were performed systematically and studied according to 
side and according to patient, suggests that LND may be 
unnecessary in patients with negative CND. This study 
also suggests the existence of two populations of differ- 
entiated thyroid carcinoma, one with cervical lymph 
node metastasis and one without cervical lymph node 
metastasis. 
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