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Abstract

Aims. Systematic lymph node dissection in patients with papillary thyroid carcinoma (PTC) remains
controversial. The objective of this study was to study the pattern of lymph node spread in patients with PTC
clinically node-negative and then to propose a lymph node management strategy.

Methods: We retrospectively reviewed the records of patients who had undergone total thyroidectomy and a
systematic central neck dissection (CND) and lateral neck dissection. Ninety patients with PTC without lymph
nodes metastases (LNM) detected on preoperative palpation and ultrasonographic examination were included
Results: Forty-one patients (45.5%) had LNM. Twenty-eight patients (31%) had a central and a lateral
involvement. Thirteen patients (14.5%) had only a central involvement. All the patients without LNM in the
central compartment were also free in the lateral compartment. There was no correlation between LNM status
and TNM staging.

The largest LNM in the central compartment was smaller than or equal to 5 mm in 66% of the cases, and that
could explain the lack of sensitivity of the preoperative ultrasonographic examination.

Conclusion: CND could be considered at preoperative or intraoperative diagnosis of PTC whereas lateral neck
dissection should be performed only in patients with preoperative suspected and/or intraoperatively proven
LNM. Systematic CND allows an objective evaluation of lymph node status in this central cervical area where
the LNM are particularly small and difficult to detect preoperatively.

Keywords. papillary thyroid carcinoma, lymph node metastases, central neck dissection, selected neck

dissection.

I ntroduction

Systematic lymph node dissection in patients with papillary thyroid carcinoma (PTC) is controversial. Cervical
areas are the first sites of the recurrence of PTC [1]. The impact of lymph node metastasis (LNM) on the
prognosis of papillary disease regarding survival without recurrence and overall survival determines the extent of
surgery. Without preoperatively diagnosed LNM, the indications and the appropriate extents of central neck
dissection (CND, compartment VI) and/or lateral neck dissections with their respective morbidity are debated
and attitudes vary according to authors.

In patients with differentiated thyroid carcinoma, Hughes et al in a matched-pair analysis (n = 200), and Lin et

al, in a retrospective study (n = 1013), have reported a correlation between node invasion and an increased rate
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of local recurrence [2, 3]. However, in these studies LNM did not influence the survival rate [2, 3]. Lundgren et
al, in a nested case-control study of 5123 patients with differentiated thyroid carcinoma, reported a higher
mortality in the pN1 group [4]. Therefore the impact of neck node dissection on the prognosis is controversial.
For some authors, the prognosis is not influenced by node surgery [5] whereas for others, neck node dissection
significantly improves overall survival [6, 7].

The heterogeneity of these results assessing the prognostic impact of the LNM as well as dissection, combined
with a lack of prospective analysis, explains the lack of consensus concerning the nodal management of PTC. In
the case of cervical LNM, either suspected or proven by fine needle aspiration, it is commonly accepted that the
surgery may not be limited to a Berry-Picking procedure [1, 6, 8, 9]. A dissection is systematically performed,
but the limits differ from one centre to another. Noguchi and Murakami, as well as Uchino et al., performed a
modified radical neck dissection (MRND) at the central and lateral levels (ll, Ill, 1V, and V), respecting the
internal jugular vein, the spinal accessory nerve and the sternomastoid [1, 8]. For the past forty years, Palazzo et
al. has described a move away from the Picking and MRND towards a selective lateral neck dissection (SLND)
adapted to the invasion, and most of the time concerning levels VI, Il and IV [9]. Caron et al. also opted for
selective dissections, systematically taking levels Ill and IV, and extended to other areas according to
preoperative clinical and radiological assessment [10].

Our work was focused on the lymph node management in patients with PTC, exclusively in the absence of LNM
diagnosed at the initial clinical and ultrasonographic (US) assessment. In our medical teams, before the European
consensus [11], we chose to routinely do bilateral CND and ipsilateral lateral neck dissection if there was no
suspicious lymph nodes (cNO patients). A bilateral lateral neck dissection was done in the presence of multiple,
bilateral or isthmic tumors. The objective of our work was to evaluate the pattern of lymph node invasions in the
central and lateral cervical compartments in patients with PTC and then to propose a lymph node management

strategy.

Patients and methods

Selection of patients.

This retrospective study was carried out in Toulouse, France, in the Head and Neck surgery department of the
Rangueil-Larrey University Hospital and the Claudius Regaud Institute. From 2000 to 2006, and before the

European consensus [11], the files from all patients who had a neck node dissection for a PTC were compiled.
3



From this exhaustive collection of 230 patients, those who had had a central and a lateral cervical dissection,
without any preoperative diagnosis of LNM, were collected, resulting in 90 patients being included.

The selected criteria of inclusion gathered the histopathological diagnosis of the PTC (greater than 10 mm in
size), whatever the stage and differentiation, with a clinically negative neck (cNO). There were no clinical or US
signs suggesting LNM in the preoperative assessment. A precessive LNM (cN1) or a metastasis was considered
as exclusion criteria in our study. Moreover, when the time between definitive thyroid histological diagnosis and
complementary node surgery exceeded six months, we excluded the subjects.

Some patients underwent a total thyroidectomy with a bilateral central and a uni- or bilateral lateral neck
dissection at the same time in the case of a preoperative or intraoperative diagnosis of PTC (n = 28). A bilateral
lateral neck dissection was done in the presence of multiple, bilateral or isthmic tumours. For the other patients
(n = 62), the diagnosis of PTC was done secondarily and the average time between the lobectomy or
thyroidectomy and the cervical dissection was 42 days.

All the surgical reports were analyzed, alongside all the pathology reports. The TNM stage was set for each
patient, according to the AJCC 2002 classification. The number, the size and the localization of the tumours
were detailed, and compared with the presence of cervical LNM. The number of LNM, with or without
extracapsular spread, as well as their size was related to the number of lymph nodes dissected in each cervical
area. The complications were also noted and hypoparathyroidism was considered definitive when requiring
vitamin D supplementation for more than 6 months. Permanent laryngeal nerve palsy was considered definitive

when persisting for more than 6 months.

Surgical procedures.

All the patients routinely underwent bilateral CND (compartment VI). After having identified and preserved the
recurrent laryngeal nerve and the parathyroid glands, the node clearance was performed laterally to the carotid
sheaths, caudally to the innominate artery, dorsally to the prevertebral fascia and cranially to the hyoid bone.
Thus, the paratracheal, pretracheal, prelaryngeal and superior mediastinal node sites were dissected. In cases of
reoperation of the central compartment, the recurrent nerve was found below the sclerosis of the previous
surgery (near the innominate artery on the right side and adjacent to the trachea and the oesophagus on the left
side).

The selective lateral neck dissection (SLND) systematically preserved the internal jugular vein, the

sternomastoid muscle and the spinal accessory nerve. It systematically covered levels Il, Il and IV respectively,



the upper, mid and lower jugular groups. Forty-five of the 90 patients operated on by one of the surgical teams
also had a level V node dissection. We accessed these areas by two routes: a J incision along the medial edge of
the sternomastoid, or a prolonged Kocher incision, that could be supplemented if necessary by a second high

cervical parallel incision (Mac Fee modified). The statistical analysis included an ANOVA test with the

StatView ] software version 4.55. Differences were considered significant when p <0.05.

Results

Clinical characteristics

The patient population consisted of 71 women and 19 men, with a mean age of 45 +/- 16 [range 13 — 89] (Table-
1). According to the TNM classification AJCC 2002 our population was composed of 30 pT1, 30 pT2 and 29
pT3. There was no tumour classified pT4 in our cohort. However, the detailed pathological description was
missing for one patient (Table 1).

The CND was bilateral in 86 patients. In 4 patients, the surgical exploration could not be bilateral because of a
major local sclerosis. An average of 4.7 +/- 0.4 [range 0-21] lymph nodes on the right side and 4.4 +/- 0.37
[range 0-22] on the left side had been removed. The proportion of right or left dissections without lymph nodes
did not exceed 3 patients and systematically occurred during a second surgical intervention.

The SLND was composed of about 25 lymph nodes +/- 1.1 [range 6-54]. Nineteen patients had bilateral SLND
due to the median nature of a single location or the bilateral nature of multiple locations. Sixty-three right

dissections and 46 left dissections were done.

Pathological characteristics

Forty-one patients (i.e. 45.5%) had lymph node invasion (pN1l) whereas neck palpation and ultrasound
examination were negative at the assessment preceding the thyroid surgery. Among them, 28 (i.e. 31%) had
metastatic invasion of the central compartment and the lateral compartment. For 13 patients (i.e. 14.5%), only
the central compartment was the location of LNM. No patient presented a lateral lymph node invasion without a
central invasion. Statistical analyses revealed that the patient's age, gender, tumour size and stage of TNM did
not influence the risk of node invasion.

Among 28 patients pN1 in the lateral compartment, LNM were found in level Il, lll, and IV respectively for 15,

16 and 16 patients (54%, 57% and 57% of cases). For five patients, the lateral compartment invasion was limited
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to the upper jugular compartment (Level IlI). Among patients with at least one metastasis in the lateral
compartment, 18 patients had an exploration at the posterior triangular level (V) and 9 of them had LNM in this
area. A bilateral invasion of the central compartment was found in 18 patients (44% of pN1 patients). Six
patients had bilateral invasion of the lateral compartments. Four patients had contralateral LNM in regard to the
thyroid tumour. For one of them, a bilateral multifocal tumour with clear left predominance led to a left central
and right lateral invasion. Unilateral tumours of three other patients were associated with contralateral central
metastases and ipsilateral cervicolateral ones.

A total of 213 LNM were identified in the central compartment [average 5.2 +/- 0.8 per patient]. The average
size of central LNM was 4.7 mm +/- 0.9 [range 0.5-30 mm)]. Eighty one percent of invaded LNM were smaller
than or equal to 5 mm, 16% were between 5 and 10 mm and 3% greater than 10 mm. We concentrated on the
comparison of the maximum size of the removed LNM for each patient. While the exact size of each LNM was
not always mentioned, the minimum and maximum sizes of the invaded lymph nodes were regularly recorded.
The proportion of LNM (in the central compartment) less than or equal to 5 mm was 66% while those strictly
above 10 mm remained low at 5% (Table 2). The average size of LNM with extracapsular spread was 4.9 mm
+/- 1.9 [range 1-15 mm].

A total of 136 LNM were counted with an average number of lateral neck dissections of 4.9 +/- 0.9. The average
size of invaded lateral LNM was 7.9 mm +/- 2.1 [range 0.5-40 mm]. The analysis of the maximal size of
invaded lateral lymph nodes gave 7% of LNM inferior or equal to 5 mm, 93% of LNM superior to 5 mm (Table

2).

Complications

One patient presented a definitive laryngeal nerve palsy (i.e. 1%). This patient needed a reoperation for a
contralateral lobectomy with lymph node dissections and was pNO. Six patients had a definitive
hypoparathyroidism (i.e. 6.7%). Three of them had had a single operation and three others had been reoperated.
There was no significant difference between the morbidity of pNO and pN1 patients (Table 1).

Follow-up

The median follow-up was 62 months [14-105]. Ten patients who presented LNM (or a tumor, n=1) with a large
extracapsular spread had had an external radiation therapy. Each patient received a radio-iodine treatment
(90/90). This treatment needed to be repeated for six patients (initially pN1 with a detectable thyroglobulin blood

levels during the follow-up without any radiological target for five of them). They are actually disease-free.



Three patients died (death unrelated to the disease). Seven patients were lost after the first year of follow-up.
Two patients with LNM in central compartment had had another dissection for a node recurrence and are
disease-free at the last evaluation. Another patient who was initially pNO developed recently a small and unique
lateral LNM eight years after the treatment. The seventy-one other patients are disease-free since the first

treatment.

Discussion

LNM staging

Preoperative node invasion is often underestimated in papillary disease. In our study, 41/90 cNO patients actually
had LNM. According to data from the literature, 38 to 90% of nodal metastases are not clinically diagnosed [12].
The proportion of non-diagnosed LNM in our study could have been explained by the size of nodal metastases,
often less than 5 mm. On the contrary, few non-diagnosed LNM were above 10 mm but the US examination was
done before the initial consultation and some patients had the node dissection a few weeks after the definitive
pathological diagnosis of PTC. In this context, careful cervical palpation and a detailed cervical ultrasound
examination are carried out preoperatively to search for central, jugular and spinal lymph nodes. A fine needle
aspiration of lymphadenopathy for cytology can be done, possibly ultrasound-guided, combined with a measure
of thyroglobulin concentration. Cystic appearance, hyperechoic punctuations, loss of hilum, and peripheral
vascularization can be considered as major US criteria of LNM [13]. It is interesting to note that in our results,
central LNM were clearly smaller than lateral LNM, with most of the central LNM measuring less than 5 mm.
The sensitivity of the US diagnosis of central LNM described in literature varies from 10.5% to 29% [14, 15].
Sugitani et al. found a positive predictive value of 98% for the lateral compartment (n = 130) [15]. Therefore a
preoperative clinical or ultrasonographic diagnosis of LNM is particularly difficult in the central compartment,

reinforcing the rationale of a systematic CND.

Central compartment LNM

In our patients, central node invasion was present in 45.5% of the patients. The central compartment is the first
lymph node site in thyroid cancer [1, 9], except in rare cases of superior polar tumours in which a jugular chain

drainage is first described [16]. This drainage frequently crosses at the central compartment [16]. In our study, a
bilateral central nodal invasion was observed in 18 patients (i.e. 44% of pN1 patients), and 3 patients had a

unilateral central invasion, contralateral to a unique tumour. Central invasion is frequent, precocious and non-
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lateralized, leading to the suggestion that a bilateral CND should be combined with a total thyroidectomy after
the diagnosis of PTC [17-19]. In a retrospective analysis, with an average follow-up of 13.3 +/- 6.2 years (n =
195), Tisell et al. highlighted an improvement of survival, brought about by a prophylactic central dissection [6].
However, the CND procedure increases the morbidity observed after a thyroidectomy alone [20, 21]. Permanent
laryngeal nerve palsy occurs with a higher incidence: 0 to 4.8% [18, 21-22]. CND significantly reduces serum
parathyroid hormone levels [22]. Our hypoparathyroidism rates are in the upper range of the published rates.
Definitive hypoparathyroidism after CND has been described as being from 0.9% to 11.3% [14, 18, 21-23]. In
our study there was no significant difference seen when this dissection was done at a later date, but many authors
report that this increases complications related to this surgery [21-24]. And our unique definitive laryngeal nerve
palsy was observed after a reoperation.

The European consensus acknowledges that a prophylactic CND allows an accurate staging of the disease and
may guide subsequent treatment and follow-up, but it also specifies that its benefits remain controversial [11].
On the other hand, the American Thyroid Association recent guidelines argue that a prophylactic CND should be
considered for patients with PTC especially for advanced primary tumors (T3 or T4) [25]. Evidence-based
recommendations support CND for PTC in patients under the care of experienced endocrine surgeons [20].

Therefore we opted for a systematic bilateral CND, allowing an objective LNM staging.

Lateral compartment LNM

Bonnet et al. purposed a prophylactic neck dissection including central and ipsilateral Ill and 1V (eventually
extended to Il and V) for PTC less than 2 cm. This LNM staging modified the indication for radioiodine ablation
for 30% of patients [23]. Pereira et al. reported the lack of central recurrence in a group of patients who
underwent a prophylactic central dissection, and described a correlation between an involvement in the lateral
compartment (group of patients without prophylactic lateral dissection) and an initial central invasion including
more than five LNM. No lateral disease in their series occurred in pNO or pN1 patients who had less than five
LNM [26]. Goropoulos et al. decided to extend the node dissection into the lateral neck compartments depending
on the histological results of the central compartment. Without a preoperative diagnosis of central invasion, the
decision is made on the basis of the results of the analysis of frozen sections from CND [27].

We found no lateral nodal involvement without a central involvement, but in the literature, the presence of lateral
LNM without combined central invasion (skip metastases) has been regularly reported: Noguchi and Murakami

7%, Chung et al. 7.7%, Bonnet et al. 12.5%, Ito et al. 12.9% and Mirallie et al. 15.3% [1, 12, 14, 23, 28].



A study conducted in a cohort of 2966 patients helped to highlight the gain in terms of survival provided by an
MRND in the context of extrathyroid tumour invasion or large node invasions [7]. Ohshima et al. even suggested
that a systematic prophylactic bilateral MRND should be carried out in the presence of risk factors, such as
bulky, bilateral or isthmic tumours. In their series they decreased the proportion of distant metastases, the
number of cancer deaths and improved the rate of survival at 10 years [29]. However, in the absence of LNM
diagnosed during initial assessment, many authors do not perform any prophylactic node surgery [9, 10]. In our
study 62/90 patients had had an SLND without involvement in the lateral compartment and therefore we have
now decided not to perform systematic SLND because the lateral compartment can easily be followed by
ultrasound [15] and a SLND can be performed subsequently without the increased morbidity if an LNM (skip-
metastasis or not) appears. Based on these results, we do not then expose every patient with PTC to the
morbidity and the scar of a systematic SLND. But, in the cases of large extrathyroid invasion or large LNM in
the central compartment, we perform an ipsilateral SLND.

In Sivanandan and Soo’s studies, the proportion of invaded node levels in cN1 patients, confirmed the
preferential invasion of middle and low jugular areas (levels IIl and IV, in 50 to 72%) [30]. Nevertheless, they
also recorded a non-negligible proportion of posterior triangular nodes (level V in 24 to 44%), and upper jugular
(level 1l in 45 to 56%) involvement. In our study, this upper jugular and posterior triangular invasion were found
in 54% and 50% respectively of pN1 patients laterally. Therefore, when a therapeutic SLND is indicated, we

systematically pick out levels Il to V.

Conclusion

This clinical study suggests that systematic bilateral central node dissection is indicated in patients with PTC
(more than 1 cm in size). In case of preoperative or intraoperative diagnosis of PTC, this CND is performed at
the time of the total thyroidectomy and enables an objective evaluation of the lymph node status to be made. The
small diameter of the LNM of the central compartment explains the lack of sensitivity of the preoperative
ultrasonographic assessment.

On the other hand, SLND is unnecessary without a clinical and/or US diagnosis of lymph node involvement at
the initial assessment. This suggestion is based upon an initial cervical US which precisely evaluates the lateral

cervical compartments (11-V).



These results reinforce the European consensus, but further prospective studies are necessary in order to analyse
the impact on the quality of life and survival without recurrence in patients with PTC treated by total

thyroidectomy and CND.
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Table 1. Pathological data of the patient population.

Number of Lateral and Central pN1 pNO

Patients central pN1
Number of Patients 90 28 13 49
Gender
Women 71 18 12 41
Men 19 10 1 8
Average Age [min — max] 45 [13-89] 40 [16-81] 36 [16-64] 48 [13-89]
Histology Papillary 63 25 10 28
Papillary and follicular 24 3 3 18
Micropapillary 2 0 0 2
Oxyphil papillary 1 0 0 1
Tumour Unique 44 13 9 22
Multiple 45 14 4 27
pTNM pT1 (1-2 cm) 30 10 2 18
pT2 30 6 3 21
pT3 29 11 8 10
pT4 0 0 0 0
pTX 1 1 0 0
Morbidity Definitive hypoparathyroidism 6 3 0 3
Definitive laryngeal nerve palsy 1 0 0 1




Table 2. Diameters of the largest LNM by compartment.

5mm<D
D <5mm D > 10mm
D<10mm
Central compartment nodal metastases 27/41 (66%) 12/41 (29%) 2/41 (5%)

Lateral compartment nodal metastases 2/28 (7%) 14/28 (50%) 12/28 (43%)




