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Although recurrent laryngeal nerve lymph node dissection is
not a prognostic factor for oesophageal cancer, it is
suggested for those with clinically positive recurrent
laryngeal nerve lymph node involvement.

Abstract

OBJECTIVES: Recurrent laryngeal nerve lymph node dissection (LND) has been incorporated into oesophagectomy for patients with oeso-
phageal squamous cell carcinoma, but with uncertain oncological efficacy.

METHODS: The data of patients with oesophageal squamous cell carcinoma, including who underwent upfront surgery (surgery group)
and those who received neoadjuvant therapy followed by surgery (neoadjuvant chemoradiotherapy group), were retrospectively exam-
ined. The overall survival (OS) and disease-free survival (DFS) were compared between patients with and without recurrent laryngeal nerve
LND.

RESULTS: Among the 312 patients, no significant differences were found in 3-year OS and DFS between patients with and without recur-
rent laryngeal nerve LND in the entire cohort (OS: 57% vs 52%, P=0.33; DFS: 47% vs 41%, P =0.186), or the surgery group (n =173, OS: 69%
vs 58%, P=0.43; DFS: 52% vs. 48%, P =0.30) and the neoadjuvant chemoradiotherapy group (n =139, OS: 44% vs 43%, P = 0.44; DFS: 39% vs
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32%, P=0.27). However, among patients with clinical positive recurrent laryngeal nerve lymph node involvement before treatment, there
was significant OS and DFS differences between patients with and without recurrent laryngeal nerve LND (OS: 62% vs 33%, P=0.029; DFS:

49% vs 26%, P=0.031).

CONCLUSIONS: Recurrent laryngeal nerve LND is not a significant prognostic factor in patients with oesophageal squamous cell carci-
noma; however, it is associated with better outcomes in patients with pre-treatment radiological evidence of recurrent laryngeal nerve

lymph node involvement.

Keywords: Oesophageal cancer + Oesophageal surgery « Lymph nodes * Prognosis

ABBREVIATIONS

cT Computed tomography
DFS Disease-free survival
LND Lymph node dissection
LVI Lymphovascular invasion

NCRT  Neoadjuvant chemoradiation treatments
(0N Overall survival
OSCC  Oesophageal squamous cell carcinoma

PET Positron emission tomography

PNI Perineural invasion

RLN Recurrent laryngeal nerves

SUV Standard uptake value

TRG Tumour regression grade
INTRODUCTION

Oesophageal squamous cell carcinoma (OSCC) is one of the most
aggressive malignancies and has a high potential for lymphatic
spread [1]. Although the scale of nodal metastasis has been
reported to be associated with survival, the optimal extent of
lymph node dissection (LND) has long been debated [1]. In
patients who have undergone upfront surgery, aggressive LND
has been reported to be associated with better outcomes [2-6].
However, its efficacy remains undetermined in patients who
have received neoadjuvant chemoradiation treatments (NCRT)
followed by surgery. Controversy remains as to whether a higher
degree of LND improves long-term outcomes. For example, both
Shridhar et al. and Koen Talsma et al. demonstrated that the
number of resected nodes was not a prognostic factor in patients
after NCRT [6, 7]. Moreover, more radical LND may increase the
risk of postoperative complications. For example, as much as
41% of patients may experience recurrent laryngeal nerve palsy
after dissection along the bilateral recurrent laryngeal nerves
(RLN) [8-11].

To our knowledge, the question of the survival benefits of
RLN LND in patients who have undergone upfront surgery
remains unresolved. For instance, Park et al. reported superior
survival in patients who received RLN LND for pT1 OSCC,
whereas Yu et al. did not find any significant survival difference
between patients with and without RLN LND for pT1/2 OSCC
[12, 13]. Even fewer studies have focused on the efficacy of
RLN LND in patients who have received NCRT followed by sur-
gery. In view of this unsettled debate, we conducted the pre-
sent study to assess the clinical outcome of patients after RLN
LND for OSCC.

PATIENTS AND METHODS
Ethical statement

The study protocol was reviewed and approved by the
Institutional Review Board of Taipei Veterans General Hospital
(TPEVGH2020-08-014BC) and granted a waiver of the informed
consent process.

Study design and selection criteria

We performed a retrospective study with the inclusion criteria of
patients who underwent oesophagectomy for oesophageal ma-
lignancies between March 2009 and January 2018 in TPEVGH.
The exclusion criteria included diagnoses other than squamous
cell carcinoma (SCC), salvage surgery, and surgical mortality.
After exclusion, data were analysed for the remaining patients
who underwent upfront surgery (surgery group) and those who
received NCRT followed by surgery (NCRT group).

Staging workup

The staging workup included a systemic physical examination,
standard laboratory screening, oesophagogastroscopy, bronchos-
copy for tumours in the upper or middle third of the oesopha-
gus, computed tomography (CT) scanning from the neck to the
upper abdomen, and whole-body fluorodeoxyglucose positron
emission tomography/CT (PET/CT). Endoscopic ultrasound was
recommended but not routinely performed. Tumour length was
defined as longitudinal tumour length and was measured during
initial diagnosis, either endoscopically or by imaging modality
(PET/CT, chest CT). Pre-treatment lymph node involvement (clini-
cal N stage), specifically at the bilateral upper paratracheal lymph
node stations, according to the American Joint Committee on
Cancer staging manual, or the bilateral recurrent laryngeal nerve,
as adopted in the Japanese Classification [14], was determined
based on fluorodeoxyglucose PET/CT and chest CT findings
[lymph nodes with a short axis greater than 1cm in chest CT or
with a standard uptake value (SUV) higher than 2.5 in PET/CT
were considered positive] and recorded as ‘cRLN'. To illustrate,
the superior boundary of RLN lymph node is drawn from the ce-
phalic border of the subclavian arteries to the suprasternal notch,
and the inferior boundary is the caudal border of the RLN curv-
ing upward on both sides. Lymph node involvement at bilateral
RLN after neoadjuvant therapy and before surgery was recorded
as 'ycRLN'. After surgery, pathological confirmation of lymph
node metastasis at cRLN and ycRLN stations were documented
as pRLN (surgery group) and ypRLN (NCRT group), respectively.
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Treatment policies

Primary surgery or NCRT followed by surgery was chosen
according to the National Comprehensive Cancer Network
guidelines. The NCRT regimen, surgical methods and follow-up
were performed as previously described [15]. In brief, the tho-
racic stage was performed using thoracotomy or video-assisted
thoracoscopic surgery for oesophagectomy and mediastinal
LND. In our hospital, RLN LND was not a standard and was only
performed by a few surgeons (P.-K.H.). In patients who were
planned for RLN LND, thoracoscopic oesophagectomy and LND
were performed under single-lumen tracheal intubation with an
artificial pneumothorax with a CO, insufflation pressure of
8 mmHg. The pleura on the dorsal side of the right vagus nerve
was opened towards the right subclavian artery, where the right
RLN could be exposed. The vessels which ran along the dorsal
side of the right RLN were ligated using either clips or a vessel
sealing system to prevent thermal injury. Lymphadenectomy was
done along the right RLN towards the thoracic inlet, while the
right inferior thyroid artery was the landmark for the cranial
boundary. For left side RLN, the oesophagus traction towards the
dorsal side and trachea compression to ventral side were neces-
sary to expose the left side of the trachea. Dissection was done
along the trachea and the left bronchus to delineate the ventral
border of the dissection. The left RLN could be identified from
the aortic arch and along the left side of the trachea. The tissue
and lymph nodes surrounding the left RLN are released from the
nerve and oesophagus. Lymphadenectomy is performed from
the level of the aortic arch up to the thoracic inlet. Cervical LND
would be performed only when metastasis to the neck lymph
nodes was found preoperatively.

The abdominal stage consisted of gastric tube creation and
dissection of pericardial and coeliac axis nodes by either laparot-
omy or laparoscopy. The oesophagogastric anastomosis was per-
formed in the chest with the stapling method or at the neck with
either the stapling or hand-sewn technique. For patients with
cervical OSCC, a subtotal oesophagectomy was performed with
intraoperative frozen section of the proximal cut end for con-
firming negative margin involvement. Postoperative complica-
tions were defined according to the guidelines of the
oesophagectomy Complications Consensus Group [16].

Statistics

Continuous variables were summarized as medians and inter-
quartile range. The normality of continuous variables was tested
using Kolmogorov-Smirnov or Shapiro-Wilk method. A Student’s
t-test was used for assessing the differences between normally
distributed continuous variables, while a non-parametric (Mann-
Whitney U) test was utilized for comparing non-normally distrib-
uted continuous variables. Categorical variables were compared
with the chi-squared test or Fisher's exact test if there were few
observations (e.g. <5) for individual cells. Overall survival (OS)
was defined as the time from the date of surgical resection until
death or the last known follow-up, based on either medical
records or a follow-up phone call. Disease-free survival (DFS) was
defined as the time after treatment during which no sign of can-
cer was found and was measured from surgical resection to dis-
ease progression, death or the last known follow-up. Survival
curves were plotted using the Kaplan-Meier method and com-
pared using the log-rank test. In the subgroup analysis, pairwise

comparisons between group, in which separate tests are com-
puted for each pair of factor levels, were performed for linear
trend using ‘pairwise over strata’ function in the software.
Univariable and multivariable Cox regression modelling was used
to identify factors associated to patient survival. To include fac-
tors for theoretical reasons, factors with a P-value <0.1 in univari-
able analysis were included in multivariable modelling. Enter
procedure was used to select significant explanatory variables. All
statistical analyses were conducted using the Statistical Product
and Service Solutions (SPSS, version 25; IBM Corp, Armonk, NY,
USA), and a two-sided P-value <0.05 was considered statistically
significant.

RESULTS
Characteristics of the study patients

During the study period, a total of 386 patients met the criteria.
After excluding patients with diagnoses other than SCC (n=43),
salvage surgery (n=24) and surgical mortality (n=7), the data of
the remaining 312 patients were analysed. The clinical and path-
ological characteristics of the patients are summarized in Table 1.
Among the 312 patients, 173 of them received upfront surgery
(surgery group) and the remaining 139 underwent NCRT fol-
lowed by surgery (NCRT group). In these 2 groups, no significant
differences were found in the baseline factors between patients
with and without RLN LND. The SUV of both the main tumour
and the RLN LN in PET/CT decreased markedly after NCRT.

Recurrent laryngeal nerves lymph node metastasis

Among the 53 patients in the entire cohort who received RLN
LND, the average number of RLN node was 2.9 and 8 (15.1%)
patients exhibited positive RLN LN metastasis. Stratified by the
RLN lymph node status during clinical staging workup, the posi-
tive rate was 11.1% (2/18) and 12.5% (1/8) in the cRLN (-) and
cRLN (+) patients in the surgery group, respectively, whereas it
was 14.3% (2/14) and 23.1% (3/13) in the cRLN (-) and cRLN (+)
patients in the NCRT group, respectively. Moreover, the RLN LN
was the only positive nodal station in 4 (50%) of the 8 patients
with positive RLN LN metastasis after RLN LND, which if omitted
would have resulted in a stage migration.

Survival after recurrent laryngeal nerves lymph
node dissection

In the survival analysis, the median follow-up time for all patients
was 33.5 (interquartile range: 21.5-48.6) months. The 3-year OS
and DFS rates in the entire cohort were 54% and 43%, respec-
tively. No significant differences were found in 3-year OS and
DFS between patients with and without RLN LND (OS: 57% vs
52%, P=0.33; DFS: 47% vs 41%, P=0.186, Fig. 1A and B). In the
surgery group, no significant differences were found in 3-year OS
and DFS between patients with and without RLN LND (OS: 69%
vs 58%, P=0.43; DFS: 52% vs 48%, P=0.30, Fig. 2A and B). In the
NCRT group, no significant differences were found in 3-year OS
and DFS between patients with and without RLN LND (OS: 44%
vs 43%, P=0.44; DFS: 39% vs 32%, P=0.27, Fig. 2C and D).

A Cox proportional hazards regression model was used to ana-
lyse prognostic factors for OS (Supplementary Material, Table S1)
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Table 1:

NCRT group

N

Surgery group

N

Total
N

139

173

312

RLN LND

Total

RLN LND

Total

(+)

N=27

112

N

0.081

C.-P. Pai et al. / Interactive CardioVascular and Thoracic Surgery

0.25

—

—_ -

—~ e~~~

— oo m
— O N o0 O
T e
N i
v o o
<5 MmN
o m N o0
AN IR
D3N T o
non——
n ™M m
~
[
<]
©
—
™~
=]
o m N oo
AV]L
D3N T o
non——
n ™ m
Cf-\
=
c
= £
i)
O— NI g
=

136 (92.5) 24 (92.3)

160 (92.5)

Free

11(7.5) 2(7.7)

13(7.5)

Not free

*P-value comparing surgery group and NCRT group.

*P-value comparing RLN LND (+) and RLN LND () in the surgery group.
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OGJ: oesophagogastric junction; IQR: interquartile range; LND: lymph node dissection; LVI: lymphovascular invasion;NCRT: neoadjuvant chemoradiotherapy; PNI: perineural invasion; RLN: recurrent laryngeal nerve;

TLN: total lymph node; TRG: tumour regression grade (0: complete response; 1: near-complete response; 2: partial response; 3: poor response).
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and DFS (Supplementary Material, Table S2) in both groups. In
the surgery group, the significant prognostic factors in univari-
able analysis for OS included sex, tumour length, cT stage, cRLN
status, lymphovascular invasion (LVI), margin, pT stage and pN
stage. Among these factors, tumour length and pN+ stage
remained independent prognostic factors in the multivariable
analysis. On the other hand, the significant prognostic factors in
univariable analysis for DFS included sex, tumour location, tu-
mour length, cT stage, cN stage, perineural invasion (PNI), LVI,
margin, pT stage and pN stage. Among these factors, tumour lo-
cation in the upper to middle third of the oesophagus and pN+
stage remained independent prognostic factors in the multivari-
able analysis. Notably, RLN LND was not a significant prognostic
factor for OS or DFS in the surgery group.

In the NCRT group, the significant prognostic factors in uni-
variable analysis for OS included tumour length, cRLN, SUV of
RLN LN after NCRT, SUV of tumour after NCRT, PNI, LVI, tumour
differentiation, margin, pT stage, pN stage and tumour regression
grade (TRG). Among these factors, positive PNI and a TRG of 1/2/
3 remained independent prognostic factors in the multivariable
analysis. In addition, the significant prognostic factors in univari-
able analysis for DFS included tumour location, tumour length,
cRLN, SUV of RLN LN after NCRT, SUV of tumour after NCRT,
PNI, LVI, tumour differentiation, margin, ypT stage, ypN stage
and TRG. Among these factors, a TRG of 1/2/3 remained an inde-
pendent prognostic factor in the multivariable analysis. Notably,
RLN LND was not a significant prognostic factor for OS or DFS in
the NCRT group.

Subgroup analysis

Subgroup analysis was performed according to the cRLN and
RLN LND status. As shown in Fig. 3, in the cRLN (+) subgroup,
significant OS and DFS differences were found between patients
with and without RLN LND (OS: 62% vs 33%, P =0.029; DFS: 49%
vs 26%, P=0.031). By contrast, no survival significant differences
were found between patients with and without RLN LND in the
cRLN (-) subgroup (OS: 55% vs 59%, P=0.81; DFS: 38% vs 48%,
P=0.80).

Subgroup analysis was also performed based on the cRLN,
RLN LND and p/ypRLN status (Fig. 4). The median OS for the
patients with negative metastasis at the RLN LN station con-
firmed by RLN LND was 67.6 months (95% confidence interval:
53.9-81.3), which was comparable to cRLN (-) patients who did
not receive RLN LND (median OS: 78.6 months, 95% confidence
interval: 69.9-87.4, P=0.59). By contrast, the median OS of the
patients with positive metastasis at the RLN LN station confirmed
by RLN LND and those with cRLN (+) but did not receive RLN
LND had the worst outcome.

Postoperative complications

The details of the perioperative course are listed in Table 2. No
difference was found in the operation time between RLN LND (+)
or (-). Regarding the postoperative course, higher rates of RLN
paralysis and pneumonia were observed in RLN LND (+) patients,
compared with RLN LND (-) patients. However, the difference
was not statistically significant. Although vocal cord palsy was
noted in 26.4% of patients who received RLN LND, more than
half were transient type and recovered spontaneously. Type Il vo-
cal cord palsy could be noted in 11.3% of patients. Moreover, the
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Figure 1: Survival curves of overall survival (A) and disease-free survival (B) categorized by recurrent laryngeal nerve lymph node dissection status [red: RLN LND (+);
blue: RLN LND (-)] for the whole cohort. LND: lymph node dissection; RLN: recurrent laryngeal nerve.
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Figure 2: Survival curves of overall survival (A) and disease-free survival (B) for the surgery group, and of overall survival (C) and disease-free survival (D) for the NCRT
group, categorized by recurrent laryngeal nerve lymph node dissection status [red: RLN LND (+); blue: RLN LND (-)]. LND: lymph node dissection; NCRT: neoadjuvant

chemoradiotherapy; RLN: recurrent laryngeal nerve.

rates of chyle leaks, anastomotic leaks and the length of hospital
stay were similar between RLN LND (+) and (-) groups.

In the NCRT group, we did not identify a statistically higher in-
cidence of postoperative vocal cord palsy (29.6% vs 14.3%,
P=0.085), pneumonia (18.5% vs 6.3%, P=0.057), chyle leaks
(3.7% vs 7.1%, P=0.51), anastomotic leaks (3.7% vs 7.1%, P=0.51)
and wound infection (0% vs 1.8%, P=0.48) in patients who re-
ceived an RLN LND, compared with those who did not.

Recurrence pattern

The pattern of recurrence was shown in Table 3. Tumour recur-
rence was observed in 164 (52.6%) patients. The recurrence rate
was 41.5% and 54.8% in the RLN LND (+) and RLN LND (-)
groups, respectively (P=0.077). There was no difference in loco-
regional, distant and within surgical field recurrences between
RLN LND (+) and RLN LND (-) groups. However, there were
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Figure 3: Survival curves of overall survival (A) and disease-free survival (B) categorized by recurrent laryngeal nerve lymph node dissection status [red: RLN LND (+);
blue: RLN LND (-)] for the cRLN (+) group. LND: lymph node dissection; RLN: recurrent laryngeal nerve.
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RLN: recurrent laryngeal nerve.

more outside surgical field recurrences in the RLN LND (-) groups
(50.2% vs 34.0%, P=0.031). With regard to recurrence rates at the
RLN LN station were 17.0% and 12.4% in the RLN LND (+) and
RLN LND (-) groups, respectively (P=0.36).

DISCUSSION

The incidence of RLN LN metastasis has been reported to range
from 14.2% to 39.5% [12, 17-21]. Li et al. [19] have reported
the advantage of providing complete staging information after
RLN LND. In their study of patients who received NCRT fol-
lowed by surgery, unsuspected RLN LN metastasis was recog-
nized in 11 (19.6%) patients, among whom 8 exhibited further
stage migration, among whom 7 had nodal metastasis solely at
the RLN LN station. In another study, Chao et al. [21] reported
RLN LN metastasis as the only positive station in 27.3% (3/11)
of the ypN (+) patients in their cohort of patients who under-
went NCRT followed by surgery. In the present study, 4 (50%)
patients with RLN LN metastasis would have been erroneously
classified as ‘NO’ if RLN LND had been omitted, leading to falla-
cious staging.

However, questions remain regarding the efficacy of loco-
regional control of RLN LND, which is technically demanding
and possibly results in considerable morbidity once RLN palsy
has developed [11, 22, 23]. Park et al. [13] have demonstrated a
better loco-regional control in their patients with superficial (i.e.
pT1) OSCC, who received an RLN LND, compared with those
who received a limited lower mediastinal lymphadenectomy. On
the other hand, Chao et al. [21] reported similar overall recur-
rence and upper mediastinal lymph node recurrence rates be-
tween RLN LND (+) and RLN LND (-) groups in patients without
preoperative radiological evidence of RLN LN involvement after
NCRT (negative ycN-RLN). In our study, there were more outside
surgical field recurrences in the RLN LND (-) groups (50.2% vs
34.0%, P=0.031), whereas recurrences within the surgical field
and around RLN area were similar between RLN LND (-) and
RLN LND (+) groups. More studies are needed for elucidating
whether RLN LND reduces the risk of loco-regional or distant
recurrences. The survival impact of RLN LND was also controver-
sial, especially in patients who have received NCRT followed by
surgery [12, 13]. In Chao's study that focused specifically on
patients with negative ycN-RLN status, there was no significant
DFS difference between patients with and without RLN LND
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Table 2: Perioperative outcomes of patients with and without RLN LND
RLN LND (+) RLN LND (-) P-value
N=53 N=259
Operative time (min; median, IQR) 440 (393- 570) 480 (410-590) 0.24
Chyle leaks, n (%) 3(5.7) 11(4.2) 0.72
Anastomotic leaks, n (%) 4(7.5) 15 (5.8) 0.54
Vocal cord palsy, n (%) 14 (26.4) 47 (18.1) 0.167
Type |, n (%) 8(15.1) 21(8.2) 0.55
Type Il, n (%) 6(11.3) 24 (9.3)
Pneumonia, n (%) 7(13.2) 15(5.8) 0.073
Wound infection, n (%) 0 6(2.3) 0.59
LOS (days, median, IQR) 15 (13-23) 16 (13-25) 0.29
IQR: interquartile range; LND: lymph node dissection; LOS: length of stay; RLN: recurrent laryngeal nerve.
Table 3: Recurrence pattern in patients with and without RLN LND
Total RLN LND (+) RLN LND (-) P-value
N=312 N=53 N=259
Disease recurrence, n (%) 164 (52.6) 22 (41.5) 142 (54.8) 0.077
Within surgical field, n (%) 105 (33.7) 18 (34.0) 87 (33.6) 0.96
Locoregional, n (%) 114 (36.5) 18 (34.0) 96 (37.1) 0.67
Anastomosis, n (%) 29(9.3) 5(9.4) 24(9.3) 1.00
RLN LN, n (%) 9(17.0) 9(17.0) 0.36°
Mediastinum LN, n (%) 66 (21.2) 13 (24.5) 53(20.5) 0.51
Cervical LN, n (%) 15 (4.8) 4(7.5) 11 (4.2) 0.54
Abdominal LN, n (%) 28(9.0) 2(3.8) 26 (10.0) 0.114
Outside surgical field, n (%) 148 (47.4) 18 (34.0) 130(50.2) 0.031
RLN LN, n (%) 32(12.4) 32(12.4) 0.36°
Distant site, n (%) 141 (45.2) 18 (34.0) 123 (47.5) 0.071
Lung, n (%) 71 (22.8) 7(13.2) 64 (24.7) 0.069
Bone, n (%) 43(13.8) 7(13.2) 36(13.9) 0.89
Distal LN, n (%) 35(11.2) 5(9.4) 30(11.6) 0.65
Pleural seeding, n (%) 33(10.6) 6(11.3) 27 (10.4) 0.85
Liver, n (%) 33(10.6) 2(3.8) 31(12.0) 0.077
Peritoneal seeding, n (%) 11 (3.5) 2(3.8) 9(3.5) 1.00
Brain, n (%) 8(2.6) 1(1.9) 7(2.7) 1.00
Adrenal gland, n (%) 8(2.6) 1(1.9) 7(2.7) 1.00

“Include both loco-regional recurrence and distant metastasis.

PComparing recurrence at RLN LN between RLN LND (+) and RLN LND (-) groups.

LN: lymph node; LND: lymph node dissection; RLN: recurrent laryngeal nerve.

(60.7% vs 53.8%, P=0.439) [21]. In the current study, we found no
significant difference in the survival of patients for the surgery
group, the NCRT group, or the entire study cohort, with and
without RLN LND. However, in cRLN (+) patients, we observed a
significant increase in survival among patients who received RLN
LND compared with those who did not. Moreover, in subgroup
analysis, patients with ‘truly negative’ RLN LN involvement con-
firmed by RLN LND exhibited the best survival. Although these
findings may just reflect that current preoperative staging techni-
ques are poor for proving if the RLN LN are really involved or
not, our results suggest that, in terms of oncological efficacy,
patients with pre-treatment radiological evidence of RLN LN in-
volvement would benefit from RLN LND, and patients with ‘truly
negative’ status of RLN LN confirmed by RLN LND exhibit the
best survival. As for cRLN (-) patients, a prospective randomized
study with a larger case number is mandatory to answer the
question if a systematic RLN LND is clearly helpful and superior
to its risk.

To identify predictors of RLN LN metastasis, Liu et al. [20] de-
veloped a nomogram model for patients with upfront surgery. In
their study, tumour location, tumour size, subcarinal LN involve-
ment and the diameter of RLN LN were independent risk factors.
In another studies, RLN LN status before NCRT has been reported
as the independent predictors of RLN LN metastasis [19]. On the
other hand, Chao et al. [21] have reported that there was no sig-
nificant risk factor associated with RLN LN metastasis in their
study of patients with negative ycRLN status. In our study, LVI
was the only clinicopathological factor that predicted RLN LN
metastasis in the multivariable analysis (Supplementary Material,
Table S3).

This study had some limitations that need to be addressed.
First, because of its retrospective design, the decision to perform
RLN LND was not randomized. Therefore, an inherent selection
bias could not be totally excluded. Moreover, the technique was
not standardized among all surgeons. The total lymph node
number in our study was less than some series emphasizing radi-
cal nodal dissection [24]. Therefore, the role of RLN LND may be
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under-estimated in our study. Second, small number of patients
had confirmed initial RLN LN metastasis, it is statistically difficult
to determine the actual significant predictors of RLN LN metasta-
sis. Finally, a relatively small number of patients were included af-
ter dividing the cohort into surgery and NCRT groups.

In conclusion, RLN LND is not a significant prognostic factor in
OSCC patients, regardless of whether they have undergone
upfront surgery or received NCRT followed by surgery in the en-
tire cohort. However, subgroup analysis demonstrated that RLN
LND is associated with better survival in patients with pre-treat-
ment radiological evidence of RLN LN involvement. A prospec-
tive randomized study with a larger case number is mandatory to
answer the question if a systematic RLN LND is clearly helpful.
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