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Abstract

Background Although some lymph nodes (upper para-

esophageal lymph nodes) that exist between the right

recurrent laryngeal nerve and the esophagus should be

involved in central-compartment lymph node dissection

(CLND) in patients with papillary thyroid cancer, the

procedure can cause some injury to the nerve. We set out to

assess the incidence of right upper para-esophageal lymph

node metastasis after routine CLND.

Methods Records from 123 patients with PTC who

underwent total thyroidectomy with CLND were reviewed.

Results Fourteen of 123 patients exhibited nodal metas-

tasis in right upper para-esophageal lymph nodes. Metas-

tasis of right upper para-esophageal lymph nodes was

usually associated with lesions of the right thyroid, com-

paratively large tumor size (more than 1 cm), and lateral

cervical lymph node metastasis (p \ 0.05).

Conclusions Right upper para-esophageal lymph nodes

should be removed during operation for PTC in patients

with lesions of the right thyroid gland, large tumor size,

and lateral cervical lymph node metastasis.

Introduction

Cervical lymphatic metastases are quite common in pap-

illary thyroid cancer (PTC), found in 20%–50% of patients

by standard pathology techniques [1]. Cervical lymph node

metastases do not seem to adversely affect survival, but

they are known to significantly correlate with the persis-

tence of PTC, the need for reoperation, and recurrence of

PTC [2, 3]. Although the role of elective neck dissection

has not been clearly defined, the American Thyroid Asso-

ciation recommends that routine central lymph node (level

VI) dissection (CLND) should be considered for patients

with PTC [1].

Central-compartment lymph nodes (CLN) lie in the cen-

tral portion of the neck. Its superior border is the hyoid bone,

the inferior border is the suprasternal notch, and the lateral

borders are the common carotid arteries. Central compart-

ment lymph nodes include pretracheal and paratracheal

nodes, the Delphian node, and the perithyroidal nodes,

including those along the recurrent laryngeal nerve [4].

The right recurrent laryngeal nerve ascends through the

fibrofatty tissue of the CLN, a different course from that

followed by the left recurrent laryngeal nerve. Some lymph

nodes exist between the right recurrent laryngeal nerve and

the esophagus and/or prevertebral fascia (Fig. 1). Although

Grodski et al. [5] recommend that some lymph nodes (right

upper para-esophageal lymph nodes) posterior to right

recurrent laryngeal nerve should be involved in routine

CLND, this procedure can cause injury to the nerve,

resulting from traction and elevation during the removal of

the lymph nodes. It is therefore essential to investigate the

incidence of lymph node metastases posterior to the right

recurrent laryngeal nerve in patients with PTC. Although

there are some studies on the incidence and pattern of CLN

metastasis in PTC, there are few studies on the incidence of
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right upper para-esophageal lymph node metastasis of

nodes posterior to the right recurrent laryngeal nerve [6, 7].

The purpose of this study was to assess the incidence

and pattern of and prognostic factors related to right upper

para-esophageal lymph node metastasis and to determine

whether the resection of these lymph nodes should be part

of routine CLND in patients with PTC.

Methods

Patients

We reviewed the medical records of 123 patients (102

women and 21 men; mean age, 44.3 years; age range: 23–

78 years) who underwent a total thyroidectomy with routine

CLND for PTC at the Department of Otorhinolaryngology-

Head and Neck Surgery, Pusan National University Hos-

pital, Pusan, Korea, from March 2007 to February 2008.

This retrospective review was conducted under the

approved guidelines of our institutional review board.

Procedures for follicular, medullary, and anaplastic thyroid

carcinoma were excluded from this analysis. Patients who

underwent CLND for recurrent PTC after thyroidectomy

were also excluded. Preoperative assessment for cervical

lymph node metastasis included high-resolution ultrasound

scan, fine-needle aspiration cytology, and computerized

tomography (CT) scan. Nineteen patients required lateral or

modified radical neck dissection.

Surgical technique

All patients underwent total thyroidectomy with routine

CLND. This dissection was performed completely

according to a techniques similar to that described by

Grodski et al. [5]. Our surgical technique for CLND is as

follows; the recurrent laryngeal nerve is usually identified

distally near the lower border of the cricothyroid muscle.

After the thyroid is removed, the nerve is dissected retro-

grade to the point where it courses under the clavicles, the

innominate artery, or the right carotid artery. The fibrofatty

tissues are dissected off the nerve and usually reflected

medially, and then dissected off the trachea. If possible, the

specimen is removed en bloc. However, additional nodal

contents that are deep to the right recurrent laryngeal nerve

may be removed separately. Attention is given in particular

to identify the parathyroid glands, and auto-transplantation

of the parathyroid glands was performed only when their

vascularity was compromised.

Lymph node compartments

The CLN were divided into three nodal sites: left central

compartment lymph nodes, right paratracheal lymph nodes,

and right upper para-esophageal lymph nodes (posterior to

the right recurrent laryngeal nerve). The nodes were clas-

sified by the operating surgeon. The pretracheal and Del-

phian nodes were included in the right paratracheal LN or

left central compartment LN according to the location of

the primary lesion. The patients were considered to have a

positive site when one or more nodes in the particular site

were reported to contain a tumor.

Statistical analysis

Student’s t-test and Pearson’s chi-square test were used to

assess the relation between metastasis of upper para-

esophageal lymph nodes and the following potential pre-

dictors: sex, age, primary site, T stage, size, pathologic

extracapsular invasion, total dissected lymph nodes, total

metastatic lymph nodes, lateral cervical lymph node mes-

tastasis. Statistical significance was defined as p \ 0.05.

Results

Assessment of the primary tumor stage revealed a T1

lesion in 37 cases (30.8%), a T2 lesion in 6 cases (4.8%), a

T3 lesion in 75 cases (54.5%), and a T4 lesion in 5 cases

(4.1%). The number of resected left central compartment

lymph nodes, right paratracheal lymph nodes, and right

upper para-esophageal lymph nodes per specimen ranged

from 1 to 25 (5.93 ± 3.84), 1 to 13 (5.17 ± 4.00), and 1 to

Fig. 1 Schematic diagram indicating the location of the upper para-

esophageal lymph nodes (area defined by bold line). The right

recurrent laryngeal nerve ascends through the fibrofatty tissue of the

central-compartment lymph nodes (indicating the difference in the

course of the left and right recurrent laryngeal nerves). Some lymph

nodes exist between the right recurrent laryngeal nerve and the

esophagus and/or the prevertebral fascia
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6 (2.92 ± 2.13), respectively (Table 1). The number of

resected right upper para-esophageal lymph nodes is less

than left central compartment or right paratracheal lymph

nodes. The sum of right paratracheal and upper para-

esophageal lymph nodes is much than the number of left

central compartment lymph nodes.

Sixty-seven (54.5%) of 123 patients exhibited nodal

metastasis at CLN. The incidence of lymph node metastasis

according to nodal site was 36.6% (45/123) in right para-

tracheal lymph nodes, 11.4% (14/123) in right upper para-

esophageal lymph nodes, 32.5% (40/123) in left central

compartment lymph nodes, and 14.6% (18/123) in both

right paratracheal and left central compartment lymph

nodes (Table 1). Of 14 patients with metastatic lesions in

the right upper para-esophageal lymph nodes, all (100%)

also had disease in the right paratracheal lymph nodes.

Skip metastases (right upper para-esophageal lymph node

metastasis without right paratracheal nodal disease) were

not found. The rate of right upper para-esophageal lymph

node involvement in patients with metastatic lesions in the

right paratracheal lymph node was 31.1% (14/45).

We divided our 123 patients into two groups: group A

(n = 14) with metastasis of right upper para-esophageal

lymph node, and group B (n = 109) without metastasis of

right upper para-esophageal lymph node. There were no

significant differences in the gender and age of the patients,

T stage and pathologic extracapsular invasion was similar

between two groups (Table 2). Metastases in the right

upper para-esophageal lymph nodes (85.8%, 12/14) usually

occurred in association with lesions of the right thyroid.

Twelve (17.1%) of the 70 patients with lesions of the right

thyroid gland had metastatic lesions in right upper para-

esophageal lymph nodes (p = 0.021). The rate of right

upper para-esophageal lymph node metastasis in patients

with lesions of the left thyroid was 4.6% (2/53).

The mean tumor size did not significantly predict the

metastasis of right upper para-esophageal lymph nodes, but

patients with large tumor size ([1 cm) were more likely to

have a metastatic lesion of this area (p = 0.015). The

prevalence of right upper para-esophageal lymph node

metastasis in patients with large tumor size ([1 cm) was

18.6% (11/59). In patients with papillary thyroid micro-

carcinoma (PTMC), 4.6% (3/64) had a metastatic node in

the right upper para-esophageal area. Although the number

of removed CLN in both groups was not significantly

different, the number of metastatic lesions in CLN in

group A was significantly higher than that in group B

(p \ 0.001).

Seven (36.8%) of the 19 patients who underwent lateral

or modified neck dissection had metastatic lesions in the

right upper para-esophageal lymph nodes, whereas only 7

(6.7%) of the 104 patient who did not have lateral neck

dissection were found to have metastatic lesions in this area

(p \ 0.001). The incidence of nodal metastasis to right

upper para-esophageal lymph nodes in patients with right

lateral cervical lymph node metastasis was 45.5% (5/11).

Table 1 Number and

metastatic rates of central-

compartment lymph nodes

(CLN)

Right CLN Left CLN

Paratracheal LN Upper para-esophageal LN

No. of LN removed 5.17 ± 4.00 2.92 ± 2.13 5.93 ± 3.84

No. of positive LN 1.07 ± 2.15 0.17 ± 0.72 0.77 ± 1.51

Metastatic LN rates 36.6% (45/123) 11.4% (14/123) 32.5% (40/123)

Table 2 Clinicopathologic characteristics of the two groups

Group A

(n = 14)

Group B

(n = 109)

p value

Gender

Male 4 17 NS

Female 10 92

Age, mean 42.5 ± 11.71 45.68 ± 10.71 NS

[40 7 76 NS

B40 7 33

Site

Right 12 58 0.021

Left 2 51

T stage

T1 2 35 NS

T2 0 6

T3 10 65

T4 2 3

Size mean 1.47 ± 0.76 1.05 ± 0.77 NS

[1 cm 11 48 0.015

B1 cm 3 61

Extracapsular spread

Positive 12 67 NS

Negative 2 42

No. of CLN

removed

13.42 ± 5.21 14.16 ± 8.5 NS

No. of positive CLN 8.28 ± 5.07 1.21 ± 2.2 \0.001

Lateral LN metastasis

Positive 7 12 \0.001

Right 5 6

Left 2 6

Negative 7 97
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In the patients with left lateral cervical lymph node

metastasis, 25% (2/8) of cases had nodal metastasis in the

right upper para-esophageal lymph node.

There were no cases of permanent or transient vocal

cord paralysis in this series (Table 3). Transient hypo-

parathyroidism was a complication in 6 of 14 patients

(42.8%) in group A and in 45 of 109 patients (41.3%) in

group B. Of transient hypocalcemic patients, 3 (2.4%, 3/

123) had permanent hypoparathyroidism requiring calcium

supplementation.

Discussion

The benefit and extent of prophylactic CLND dissection in

PTC patients is controversial. Some data suggest that pro-

phylactic CLND may decrease recurrence of PTC and likely

improves disease-specific survival [8]. However, there may

be a higher rate of permanent hypoparathyroidism and

unintentional permanent recurrent laryngeal nerve injury

when CLND is performed with total thyroidectomy than for

total thyroidectomy alone [9, 10]. The right recurrent lar-

yngeal nerve ascends through the fibrofatty tissue of the

CLN. Some lymph nodes (specifically, right upper para-

esophageal lymph nodes) lie posterior to the right recurrent

laryngeal nerve, and injury to the right recurrent laryngeal

nerve can occur from traction and elevation during removal

of these lymph nodes. However, there have been few studies

on the incidence and predictive factors of right upper para-

esophageal lymph node metastasis.

In the present study, 11.4% (14/123) of the specimens

had metastatic involvement of a right upper para-esopha-

geal lymph node. The rate of right upper para-esophageal

lymph node involvement in patients with metastatic lymph

nodes on the right side was 31.1% (14/45). Skip metastases

(right upper para-esophageal lymph nodes metastasis

without right paratracheal lymph nodes metastasis) were

not found. The right upper para-esophageal lymph nodes

should be removed during dissection in patients with right

paratracheal lymph node metastasis. The rate of right upper

para-esophageal lymph node metastasis in patients with

lesions of the left thyroid gland was 4.6% (2/53). There-

fore, right upper para-esophageal lymph nodes may be

preserved in routine CLND for left thyroid cancer patients

without metastatic lesions in the right paratracheal lymph

nodes, according to the operative finding and results of the

frozen section.

The incidence of right upper para-esophageal lymph

node metastasis in patients with PTMC in our series was

4.6% (3/64). Of those with a large thyroid tumor ([ 1 cm),

18.6% (11/59) had metastatic lesions in the right upper

para-esophageal lymph nodes. This rate was significantly

higher than that for patients with PTMC (p = 0.015).

Therefore, the right upper para-esophageal lymph nodes

may be preserved in prophylactic CLND for PTMC

patients without metastatic lesions in the right paratracheal

lymph nodes.

Seven (36.8%) of the 19 patients with lateral cervical

lymph node metastasis had nodal metastasis in the right

upper para-esophageal lymph nodes. Seven (6.7%) of the

104 patient who did not undergo lateral neck dissection had

nodal metastasis in this area. This difference was signifi-

cant (p \ 0.001), and these results indicate that the right

upper para-esophageal lymph nodes should be removed

during dissection in patients with lateral cervical lymph

node metastasis.

Grodski et al. [5] recommend that some lymph nodes

(right upper para-esophageal lymph nodes) posterior to the

right recurrent laryngeal nerve should be involved routine

CLND. Although this procedure could cause some bleed-

ing and injury to the nerve, resulting from traction and

elevation during removal of those lymph nodes, in our

series there were no cases of significant bleeding or tran-

sient or permanent vocal cord paralysis. Although there

were 3 cases (2.4%) of permanent hypoparathyroidism in

our series, dissection of right upper para-esophageal lymph

nodes was not related to the parathyroid dysfunction.

There may be a higher rate of morbidity when CLND is

performed with total thyroidectomy than for total thyroid-

ectomy alone [10, 11]. If a metastatic lesion occurs in the

right upper para-esophageal lymph nodes, the risk of

morbidity associated with reoperation is higher than that

associated with primary dissection in this area. In fact, it is

very difficult to reoperate on a patient with right upper

para-esophageal lymph nodes metastasis after CLND.

Although this study included a limited number of

patients, to our knowledge it was the first study on the

prevalence of right upper para-esophageal lymph node

metastasis in patients with papillary thyroid carcinoma. A

large group of patients is required to assess the benefit of

Table 3 Incidence of vocal

cord palsy and

hypoparathyroidism in the two

groups of patients studied

Group A (n = 14) Group B (n = 109) p value

Vocal cord palsy 0 0 NS

Transient hypoparathyroidism 6 (42.8%) 45 (40.6%) NS

Permanent hypoparathyroidism 0 (0%) 3 (2.4%) NS
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prophylactic CLND that includes lymph nodes in the right

upper para-esophageal area when treating PTC.

In conclusion, this study demonstrates that right upper

para-esophageal lymph node metastasis rarely occurs in

patients with lesions of the left thyroid gland or PTMC.

These findings provide support for idea that right upper

para-esophageal lymph nodes may be preserved in these

patients. Metastasis in the right upper para-esophageal

lymph nodes was associated with initial lesion of right

thyroid gland, comparatively large tumor size ([1 cm), and

the presence of lateral cervical lymph node metastasis.

These results indicate that right upper para-esophageal

lymph node should be removed during dissection for

patients with these findings.
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