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ABSTRACT

Background and Objectives: Although there is several published research about right upper paraesophageal lymph 
node (RUPELN) for the initial surgery in papillary thyroid cancer (PTC), reports of RUPELN in recurrent PTC are sparse. 
This study investigates the incidence of RUPELN metastasis and the complications of reoperation for management 
of recurrent nodal lesion in PTC. Materials and Methods: This is a retrospective study of 50 patients who underwent 
therapeutic or prophylactic central-compartment neck dissection (CCND) between Jan. 2005 and Dec. 2013. Results: 
Thirty-four among 36 patients (94.4%) who underwent therapeutic right CCND were found to have metastatic central 
compartment lymph node (CCLN). Eleven of 36 patients (30.6%) who underwent dissection for RUPELN exhibited nodal 
metastasis. Four among 14 patients (28.6%) who underwent prophylactic right CCND had metastatic CCLN in recurrent 
or persistent nodal PTC. Two of 14 patients (14.3%) who underwent prophylactic dissection for RUPELN had lymph 
node metastases. Conclusion: The dissection of RUPELN should be considered during right CCND for management of 
recurrent or persistent nodal lesion in patients with PTC.
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Introduction

Papillary thyroid cancer (PTC) is the most common en-
docrine tumor and its prognosis is highly favorable, with 
the reported 5- year and 20- year survival rates being 94% 
and 87%, respectively.1,2) Despite good prognosis, cervical 
lymph node metastases of PTC are common, occurring in 
20% to 50% of patients. Although central-compartment neck 
dissection (CCND) is performed for clinically nodal-posi-
tive disease, its effect on survival with nodal metastasis is 
questionable.1,2) 

There are several clinical benefits of total thyroidectomy 

with prophylactic CCND, as it allows surgery without leav-
ing additional scars except for the thyroidectomy incision, 
and has a low complication rate with hypocalcemia or re-
current laryngeal nerve palsy when conducted by an experi-
enced surgeon. However, some reports found no significant 
increase in survival rate when compared to non-prophylac-
tic CCND group.3–5) Therefore, the need for prophylactic 
CCND during initial surgery is controversial. 

Most PTC sequentially spreads to the lateral neck lymph 
node group via the central compartment lymph node (CCLN) 
group, whereas about 9.6% of PTC directly metastasizes 
to the lateral neck lymph node group, skipping metastasis 
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of the CCLN group.3–8) ATA guidelines recommend pro-
phylactic CCND in patients with lateral neck metastasis of 
PTC.9) Rho et al. reported that the positive rate of ipsilateral 
prophylactic CCND in operation was 84.6% in patients with 
untreated CCND in initial surgery and recurrent lateral cer-
vical lymph node metastasis.10) Therefore they recommend-
ed prophylactic CCND in patients with recurrent lateral cer-
vical lymph node metastasis and untreated CCND in initial 
surgery.10)

Level VI lymph nodes include preoccipital, pretracheal 
paratracheal, and parathyroid lymph nodes.11) The right and 
left recurrent laryngeal nerve ascends through the fibro-fat-
ty tissue of level VI in a different course. There are some 
lymph nodes between the posterior of the right recurrent 
laryngeal nerve and anterior of esophagus and deep fascia. 
Lee et al.12) reported it as a right upper para-esophageal 
lymph node (RUPELN). The RUPELN can be clearly dis-
tinguished from the right para-tracheal lymph nodes. It is 
important because these lymph node metastases are related 
to the lateral cervical lymph nodes and mediastinal lymph 
node metastases.13–15) The surgical treatment of metastatic 
lymph nodes is important because lymph node recurrence or 
persistent disease is significantly related to the presence of 
metastatic lymph nodes at diagnosis. Although the manage-
ment of RUPELN behind the right recurrent laryngeal nerve 
is controversial, the metastatic rate in RUPELN has been 
reported at 11.4% to 26.7% when simultaneously removed 
during the right CCND in initial surgery.12,16–18)

Although a few papers have reported RUPELN metasta-
ses rates and risk factors in initial surgery, there are no stud-
ies reporting the frequency of the RUPELN metastasis in 
patient with untreated CCND in initial surgery and recurrent 
or persistent nodal lesions. Thus, this study evaluates the 

positive metastatic rate and complications during dissection 
of RUPELN to manage recurrent or persistent nodal lesions 
in patients with untreated CCND in initial surgery of PTC.

Materials ane Methods

This study is a retrospective study of 50 (38 females, 12 
males) patients who performed total thyroidectomy with-
out CCND in initial surgery and underwent reoperation to 
manage recurrent or persistent nodal lesion between Jan. 
2005 and Dec. 2013. We categorized our 50 patients into 
two groups: group A (n=36) with therapeutic (node positive) 
repeat surgery, and group B (n=14) with prophylactic (node 
negative) repeat surgery (Table 1).

Preoperative evaluation for CCLN metastasis was done by 
fine-needle aspiration cytology, high-resolution ultrasound 
scan, and computerized tomography (CT) scan. Among 50 
patients, thirty-three (66.0%) underwent only right CCND 
and seventeen (34.0%) underwent bilateral CCND. Among 
group A, twenty-six patients underwent right CCND and ten 
bilateral CCND. Among group B, eight patients underwent 
right CCND and six bilateral CCND. 

In group A, CCND was performed in five patterns. First, 
six of 36 (16.7%) patients underwent only right CCND due 
to recurrence of right CCLN in preoperative CT finding and 
fine needle aspiration biopsy. Second, four of 36 (11.1%) pa-
tients underwent bilateral CCND due to recurrence of both 
CCLN. Third, nineteen of 36 (52.8%) patients underwent 
lateral neck dissection with right CCND due to recurrence 
of lateral neck lymph node and right CCLN. Fourth, six of 
36 (16.7%) patients underwent lateral neck dissection with 
bilateral CCND due to recurrence of lateral neck lymph 
node and both CCLN. Lastly, one of 36 (2.7%) patients 

Table 1. Demographics and clinical characteristics

Therapeutic (n=36) Prophylactic (n=14) p-value
Age (years) 58.02±7.42 54.25±8.30 0.320
Gender (male)   9 (25.0%)   3 (21.4%) 1.000
Gender (female) 27 (75.0%) 11 (78.6%)
Both central compartment 10 (27.8%)   6 (32.0%) 0.330
Right central compartment 26 (72.2%)   8 (68.0%)
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underwent completion thyroidectomy with right CCND 
due to recurrent cancer in right remnant thyroid tissue and 
right CCLN in fine needle aspiration biopsy. In group B, 
prophylactic CCND was performed in three patterns. First, 
although there was not abnormal finding in level VI, eight of 
14 (57.1%) patients underwent lateral neck dissection with 
prophylactic CCND due to recurrence of lateral neck lymph 
node in preoperative CT finding and fine needle aspiration 
biopsy. Second, although there was not abnormal finding in 
contra-lateral level VI, five of 14 (35.8%) patients under-
went bilateral CCND due to recurrent lymph node in ipsilat-
eral thyroid bed in preoperative CT finding and fine needle 
aspiration biopsy. Lastly, although there was no abnormal 
finding in bilateral level VI, one of 14 (7.1%) patient under-
went completion thyroidectomy and bilateral CCND due to 
recurrent cancer in ipsilateral remnant thyroid tissue in fine 
needle aspiration biopsy (Fig. 1).

The authors performed the repeat surgery for CCLN using 
the ‘Back door approach’ (Fig. 2). Briefly, the back door 
approach dissects lymph nodes of the thyroid bed through 
between the anterior border of sternocleidomastoid and the 
strap muscles, which through previous un-dissected surgical 
plain. Sterno-cleido-mastoid muscle traction can reveal the 
sterno-hyoid and underlying sterno-thyroid muscles. Pa-
ra-tracheal soft tissue is exposed by traction of the carotid 
artery. It is important to dissect under the inferior thyroid ar-
tery to preserve the superior parathyroid gland. If necessary, 
cutting the strap muscle provides good exposure.

Lymph node compartments

The CCLN were divided into two nodal sites: right pa-
ra-tracheal lymph nodes, and RUPELN. The nodes were 
classified by the operating surgeon. The pre-tracheal and 
pre-laryngeal lymph nodes were included in the right pa-
ra-tracheal lymph nodes according to the site of operation. 
The patients were considered to have a positive site when 
one or more nodes in the particular site contained a tumor.

Statistical analysis

Statistical analysis was performed using SPSS (IBM. 

Right CND
(n=6)

Both CND
(n=4)

LND/c
right CND
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both CND
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Therapeutic
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Fig. 1. The model diagram of the surgical procedures. CND: central neck dissection, LND: lateral neck dissection. 

A B

C D

Fig. 2. Surgical procedure of the ‘Back door approach’. The proce-
dure dissects lymph nodes of the thyroid bed through between the 
anterior border of sternocleidomastoid and the strap muscles (A, B). 
Sternocleidomastoid muscle and strap muscle traction can reveal 
the recurrent laryngeal nerve, carotid artery and right upper parae-
sophageal lymph nodes (C, D).
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Released 2014. IBM SPSS Statistics for Windows, Version 
23.0, IBM, Armonk, NY, USA). Univariate analysis was 
performed using the chi-square test and Fisher’s exact test, 
and multivariate analysis was performed using logistic re-
gression analysis.

Results

We divided our 50 patients into two groups: group A 
(n=36) with therapeutic CCND, and group B (n=14) with 
prophylactic CCND. In group A, thirty-four among 36 
(94.4%) patients were found to have metastatic lymph nodes 
of PTC in the right CCLN. Eleven of 36 (30.6%) patients 
who underwent the dissection for RUPELN exhibited meta-
static lesions in RUPELN (Table 2). In group B, four among 
14 (28.6%) patients had metastatic lesions of PTC in the 
right CCLN. Two of 14 (14.3%) patients who underwent 
prophylactic dissection for RUPELN had metastatic lymph 
nodes (Table 3).

Thyroglobulin (TG) value was statistically significant 
between before and after surgery (Table 4). There was one 
case of permanent vocal cord paralysis in group A. Transient 
hypoparathyroidism was a complication in 16 of 36 patients 
(44.4%) in group A and five of 14 (35.7%) in group B. In 

group A, two (5.6%, 2/36) had permanent hypoparathyroid-
ism requiring calcium supplements. The complication rate 
of group A was not significantly higher than group B (Table 
5). 

Discussion

Cervical lymph node metastasis is commonly detected, 
and present in 20%–90% of papillary thyroid carcinoma.19) 
As the CCLN are generally the first and most commonly 
involved with metastasis, there may be a significant risk of 
recurrence in level VI.19) In patients with a primary tumor 
that has extended beyond the thyroid capsule and spread 
to the cervical lymph nodes, complete surgical resection is 
important in prognosis because residual metastatic lymph 
nodes are the most common sites of persistent or recurrent 
disease.20,21) If resection of metastatic lymph node is incom-
plete, there is more risk of local recurrence. The authors fo-
cused on the metastatic rate of RUPELN in patients who did 
not performed CCND in initial surgery and were planned to 
do right therapeutic or prophylactic CCND.

In the group B with prophylactic CCND, the metastatic 
rate of the RUPELN was 14.3%, compared to 30.6% in the 
group A with therapeutic CCND.  Lee et al.12) reported that 

Table 2. Numbers and metastatic rates of therapeutic (node positive) repeat surgery compartment neck dissection (CCND)

Right CCND
p-value*

Paratracheal LNs Upper paraesophageal LNs
No. of removed LNs 2.83±2.70 2.12±1.04
No. of metastatic LNs 2.07±1.66 0.60±0.44
Metastatic LNs rate 94.4% (34/36) 30.6% (11/36) <0.001†

* Student t-test.
† p<0.05 when comparing the preoperative and postoperative values.
CCND: central compartment neck dissection, LNs: lymph nodes; No.: numbers.

Table 3. Numbers and metastatic rates of prophylactic (node negative) repeat surgery central-compartment neck dissection (CCND)

Right CCND
p-value*

Paratracheal LNs Upper paraesophageal LNs
No. of removed LNs 0.72±1.46 1.96±0.87
No. of metastatic LNs 0.62±1.19 0.58±0.44
Metastatic LNs rate 28.6% (4/14) 14.3% (2/14) 0.056†

* Mann-Whitney test.
† p<0.05 when comparing the preoperative and postoperative values.
 LNs: lymph nodes, No.: numbers.
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the positive metastatic rate of RUPELN at initial surgery 
was 11.4% and another recent study reported that the rate 
of RUPELN metastasis was 15.4% among the 1,107 PTC 
patients. In one study, a meta-analysis of six papers reported 
that the metastatic rate of RUPELN in PTC patients ranged 
from 5.8% to 26.7%.22) These results are comparable with 
the metastatic rate (14.3%) of prophylactic CCND at repeat 
surgery. However, when therapeutic CCND at reoperation 
was conducted, the metastatic rate of RUPELN (30.6%) was 
much higher than prophylactic CCND performed at reoper-
ation and initial surgery. 

The benefit and extent of prophylactic CCND in PTC pa-
tients is controversial, especially in RUPELN. Because the 
anatomical location of RUPELN is near the esophagus, it is 
very hard to diagnose lymph node metastasis through pre-
operative ultra-sonographic examination. In addition, there 
is more possibility of injury of the right recurrent laryngeal 
nerve due to traction when the RUPELN was dissected. 
However, Grodski et al.23) recommend that some lymph 
nodes (RUPELN) posterior to the right recurrent laryngeal 
nerve should be sectioned in routine CCND. 

Reoperation of CCND commonly poses more difficulty 
for the head and neck surgeon than the initial surgery be-
cause of trouble detecting the nerve due to post-operative 
wound scar and tissue adhesion. Furthermore, removal of 

RUPELN could increase bleeding and nerve injury, from 
traction and elevation during removal of those lymph nodes. 
So, the risk of complications, such as hypoparathyroidism, 
vocal cord palsy and chyle leakage, is higher. Several re-
searchers reported that the incidence of permanent recurrent 
laryngeal nerve paralysis is higher in repeat surgery than 
primary thyroid surgery.24–26) Although there were two cases 
of permanent hypoparathyroidism in group A, and one per-
manent vocal cord paralysis in group B in our study, there 
were no significant difference in the incidence of permanent 
vocal cord paralysis (1%–1.5%) and permanent hypocalce-
mia (0.4%–13.8%) when CCND was performed in initial 
surgery.27,28)

Lee et al.12) recommended that the RUPELN may be pre-
served in routine CCND for left thyroid cancer in patients 
without metastatic lesions in the right paratracheal lymph 
nodes. Metastases of the RUPELN were more frequent at 
the right side than left (31.1%: 4.6%). Park et al. reported 
that the rate of RUPELN metastasis significantly increased 
with tumor size, location, a higher number of metastatic 
central lymph nodes, and lateral lymph node metastasis.18)

Although there is a risk of complications due to dissec-
tion of RUPELN, there is no significant difference in the 
incidence of complications as compared with initial surgery, 
as reported in our study. In addition, the rate of lymph node 

Table 4. Thyroglobulin  value between the preoperative and postoperative periods.

Preoperative (n=50) Postoperative (n=50)
p-value*

Median (25th–75th) Median (25th–75th)
Thyroglobulin value 1.33 (0.32–5.75) 0.52 (0.14–1.50) <0.001†

Prophylactic 1.33 (0.32–9.04) 0.54 (0.22–1.50) <0.001†

Therapeutic 1.28 (0.14–6.20) 0.51 (0.09–1.55) <0.001†

* Wilcoxon signed rank test.
† p<0.05 when comparing the preoperative and postoperative values.

Table 5. Postoperative complications between prophylactic and therapeutic repeat surgery

Group A (n=36) Group B (n=14) p-value*
None 17 (50.2%) 9 (64.3%) 0.628
Transient hypoparathyroidism 16 (44.4%) 5 (35.7%)
Permanent hypoparathyroidism   2 (5.6%) 0 (0%)
Transient vocal cord palsy   0 (0%) 0 (0%)
Permanent vocal cord palsy   1 (2.8%) 0 (0%)

* Fisher’s exact test.
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metastasis is higher during therapeutic surgery than initial 
surgery or prophylactic surgery. Therefore, the authors rec-
ommend that RUPELN should be removed in therapeutic 
reoperation for management of right side recurrent nodal 
lesion in PTC.

Unlike the well-known risk factors that affecting metasta-
sis to RUPELN during initial surgery,13–15) the risk factors for 
recurrence of RUPELN were difficult to find in this study. 
Although pathologic status in initial surgery is important for 
determining lymph node metastasis in reoperation, there are 
insufficient information about initial surgery in our study 
and the method of operation is inconsistent due to the initial 
surgery was performed by several hospitals and surgeons. 
Furthermore, several bias such as tumor characteristics, 
initial surgical methods and patient selection are some lim-
itations of our study and further research is needed for larger 
numbers of patient with more clinical information.

Conclusion

In reoperation for CCLN, the rate of RUPELN metastasis 
was higher when there was recurrent or persistent lymph 
node metastasis in the right central cervical lymph node, 
and resection of RUPELN resulted in a more significant de-
crease in postoperative TG.
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