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Available online 10 June 2019 Materials and methods: This retrospective study evaluated 1225 patients with new biopsy-confirmed

nasopharyngeal carcinoma (NPC). Univariable and multivariable Cox regression models were used to
assess overall survival (OS), progression-free survival (PFS), and distant metastasis-free survival

Keywords: (DMES). A new N classification system was developed and compared to the 8th AJCC system. Kaplan-
Retropharyngeal lymph nodes . .

Metastasis Meier methods with log-rank tests were used to compare OS, PFS, and DMFS between our proposed N
Laterality stage and the AJCC N stages.

Prognostication Results: The incidence of RLN metastasis was 38.7% (unilateral) and 27.5% (bilateral). In the N1 subgroup,
Nasopharyngeal carcinoma metastasis laterality was associated with significant differences in the 5-year rates of OS (89.4% vs. 82.6%,

p = 0.016), DMFS (91.5% vs. 82.9%, p = 0.004), and PFS (80.3% vs. 71.2%, p = 0.016). However, no significant
differences in these outcomes were observed when we compared N2 disease to N1 bilateral RLN metastasis.
Multivariate analysis confirmed that bilateral RLN metastasis independently predicted OS, DMFS, and PFS.
The proposed classification broadened the differences in OS, DMFS, PFS between N1 and N2 disease.
Conclusion: Patients with NPC and unilateral RLN metastasis had better survival than did patients with
bilateral RLN metastasis. Upgrading cases with bilateral RLN metastasis from N1 to N2 may help improve
prognostication using the 8th AJCC system.
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Nasopharyngeal carcinoma (NPC), a squamous cell tumor of where its distribution and extent can be clearly defined using
epithelial origin in the nasopharynx [1], is characterized by MRI [3-6].
aggressive behaviors including early lymphatic spread and a high Some studies have revealed differences in survival based on
likelihood of distant metastasis [2]. The retropharyngeal unilateral and bilateral RLN metastasis. Ma found that RLN metas-
lymph nodes (RLNs) are the first-echelon lymph nodes for NPC, tasis from NPC could independently predict distant metastasis-free
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survival (DMEFES), although no significant differences in the survival
outcomes were observed between patients with unilateral or bilat-
eral RLN metastasis [7]. Moreover, Tang reported that there were
no significant differences in survival outcomes (disease-free, med-
ian disease-free, local relapse-free, or nodal relapse-free survival)
between patients with unilateral or bilateral RLN metastasis in
the N1 disease group [4,8]. RLN metastasis diagnosis was based
on a minimum axial diameter (MID) of >5 mm, and the presence
of RLN metastasis (regardless of laterality) was subsequently used
to identify N1 disease in the 7th edition of the American Joint Com-
mittee on Cancer (AJCC) staging system and the 2008 Chinese stag-
ing system for NPC [9]. The 8th edition of the AJCC system
incorporated several improvements for N classification, although
RLN metastasis regardless of laterality remained a characteristic
of N1 disease [10,11]. Nevertheless, the MID cut-off for identifying
RLN metastasis was raised from 5 mm to 6 mm [3], while a MID of
>6 mm was more accurate for prognostication among patients
with RLN metastasis from NPC [12]. Thus, there remains contro-
versy regarding whether the N classification should be assigned
based on the 5-mm or 6-mm cut-off for identifying RLN metastasis.

Because RLN metastasis laterality is not considered in the 8th
AJCC system and owing to the potential need to update the cut-
off for identifying RLN metastasis, there is a requirement to re-
consider the importance of metastasis laterality for NPC. Therefore,
the present study aimed to determine whether laterality could be
used to stratify cases with RLN metastasis from NPC, and whether
the current system for staging NPC could be improved.

Methods

Study sample

This retrospective study evaluated 1225 patients with newly
diagnosed, biopsy-confirmed non-metastatic NPC, who underwent
intensity-modulated radiation therapy (IMRT) at the Sun Yat-sen
University Cancer Center (792 patients) between January 11,
2010 and January 31, 2013 or the First People’s Hospital of Foshan
(433 patients) between April 27, 2010 and March 13, 2014. All
patients were scanned using MRI; their disease was staged using
the 8th edition of the AJCC staging system.

This study was approved by the committees of the Institutional
Review Boards at Sun Yat-sen University Cancer Center and the First
People’s Hospital of Foshan. All data have been deposited at Sun
Yat-sen University Cancer Center (www.researchdata.org.cn), with
the Research Data Deposit (RDD) number as RDDA 2019000994.

MRI protocol

All patients underwent MRI of the head and neck regions using
1.5-T or 3.0-T MRI systems within 1 month before starting treat-
ment. After accepting the combined head and neck coils, all
patients underwent non-contrast-enhanced T1-weighted (T1WI)
and T2-weighted (T2WI) scanning in the axial, coronal, and sagittal
planes. A contrast agent (Gd-DTPA) was then injected into the
patients’ venous blood via an automatic high-pressure injector
(0.1 mmol/kg) before the radiologists evaluated the contrast-
enhanced TIWI results. The TI1WI parameters were FSE,
TR =540ms, and TE = 11.8 ms. The T2WI parameters were FSE,
TR =4000 ms, and TE =99 ms. The scanning section thicknesses
were 5 mm, 4 mm and, 2-3 mm for the axial, sagittal, and coronal
planes, respectively; the slice gap was 1 mm.

Image assessment and criteria for RLN metastasis

All MRI scans were evaluated independently by 2 radiologists
with >10years of experience using MRI to diagnose NPC; any

disagreements were resolved via consensus. The diagnostic criteria
for metastatic lymphadenopathy were: 1) a lateral RLN with a MID
of >5 mm, any medial RLN node, or nodes with a MID of >11 mm
in the digastric region or >10 mm in the cervical region; 2)
any lymph nodes with central necrosis or a contrast-enhanced
rim; and 3) nodal grouping with >3 contiguous and confluent
lymph nodes that each had a MID of 8-10 mm [13-15]. Another
set of analyses was planned to evaluate the higher MID cut-off
for metastatic lymphadenopathy (a lateral RLN with a MID of
>6 mm).

Treatment

All patients were treated using IMRT. The primary NPC gross
tumor volume was defined as the primary tumor observed during
the clinical examination and imaging, and was prescribed a dose of
66-72 Gy. The metastatic lymph node area was defined as the area
with clinically and/or radiologically observed enlarged lymph
nodes, and was prescribed a dose of 64-70 Gy. In addition to the
IMRT, 685 of 792 patients (86.5%) with stage II-IV disease received
cisplatin-based chemotherapy, and 363 of 433 patients (83.8%)
with stage III-1Vb disease received cisplatin-based chemotherapy.
When possible, salvage treatments (including after-loading, sur-
gery, and chemotherapy) were provided for patients with docu-
mented relapse or persistent disease.

Table 1
Patients’ clinical characteristics.
Variables All cases Chi-square
(N=1225) P-value
Sex 0.212
Male 905 (73.9%)
Female 320 (26.1%)
Age 0.003
>46 years 621 (50.7%)
<46 years 604 (49.3%)
WHO histological type <0.001
Type 1 5 (0.4%)
Type 2 41 (3.3%)
Type 3 1179 (96.3%)
T classification 0.547
T1 325 (26.5%)
T2 157 (12.8%)
T3 442 (36.1%)
T4 301 (24.6%)
N classification 0.031
NO 257 (21.0%)
N1 679 (55.4%)
N2 197 (16.1%)
N3 92 (7.5%)
Stage 0.940
I 110 (9.0%)
11 275 (22.4%)
11 464 (37.9%)
v 376 (30.7%)
Chemotherapy 0.224
No 177 (14.4%)
Yes 1048 (85.6%)
CLNs 0.043
None 464 (37.9%)
Unilateral 513 (41.9%)
Bilateral 248 (20.2%)
Regional lymph node 0.111
None 464 (37.9%)
Upper cervical level 671 (54.8%)
Lower cervical level 90 (7.3%)

WHO: World Health Organization, CLNs: cervical lymph nodes, LNs: lymph nodes.


http://www.researchdata.org.cn

92 Prognostic value of RLN metastasis laterality

Table 2
Univariate analyses of variables related to overall, distant metastasis-free, and progression-free survival.
Characteristics n (%) oS p-value DMFS p-value PFS p-value
Sex 0.030 0.634 0.335
Male 905 (73.9%) 84.27 86.69 76.52
Female 320 (26.1%) 89.22 87.84 79.48
Age <0.001 0.150 0.007
<46 years 604 (49.3%) 90.67 88.50 80.84
>46 years 621 (50.7%) 80.64 85.48 73.86
WHO histological type 0.825 0.595 0.472
Type 1 5 (0.4%) 80.00 80.00 60.00
Type 2 41 (3.3%) 81.65 81.82 72.13
Type 3 1179 (96.3%) 85.74 87.22 77.58
T classification <0.001 <0.001 <0.001
T1 325 (26.5%) 94.51 93.56 87.22
T2 157 (12.8%) 84.65 87.33 78.87
T3 442 (36.1%) 87.27 87.62 77.47
T4 301 (24.6%) 73.72 78.47 65.28
N classification <0.001 <0.001 <0.001
NO 257 (21.0%) 92.47 94.79 88.61
N1 679 (55.4%) 87.71 88.74 78.32
N2 197 (16.1%) 77.19 78.08 68.04
N3 92 (7.5%) 66.43 69.40 56.68
Stage <0.001 <0.001 <0.001
I 110 (9.0%) 97.70 98.02 93.16
Il 275 (22.4%) 93.63 93.64 86.77
111 464 (37.9%) 87.66 87.77 78.17
v 376 (30.7%) 73.12 77.43 64.32
Chemotherapy 0.144 0.002 0.050
No 177 (14.4%) 88.55 94.48 82.99
Yes 1048 (85.6%) 85.11 85.76 76.37
Regional lymph node <0.001 <0.001 <0.001
None 257 (21.0%) 91.39 93.88 86.72
Upper cervical level 878(71.7%) 83.91 84.41 73.43
Lower cervical level(level IV and Vb) 90 (7.3%) 66.05 68.96 56.09
CLNs <0.001 <0.001 <0.001
None 464 (37.9%) 91.39 93.88 86.72
Unilateral 513 (41.9%) 85.52 85.56 74.32
Bilateral 248 (20.2%) 74.19 76.85 65.58
RLNs <0.001 <0.001 <0.001
Non-bilateral 888 (72.5%) 88.97 91.84 81.51
Bilateral 337 (27.5%) 76.58 83.49 66.15
Size of metastatic LN 0.002 0.014 0.018
<6 cm 1208 (98.6%) 85.83 87.28 77.62
>6 cm 17 (1.4%) 69.33 64.71 54.30

0S: overall survival (months), DMFS: distant metastasis-free survival (months), PFS: progression-free survival (months), WHO: World Health Organization, CLNs: cervical

lymph nodes, RLNs: retropharyngeal lymph nodes.

Follow-up and outcomes

The median follow-up is 60.27 months (range=1.43-
83.4 months). All patients were assessed every 3 months during
the first 2 years, and then every 6 months for a total follow-up of
5 years. The survival outcomes were defined as progression-free
survival (PFS), distant metastasis-free survival (DMFS), and overall
survival (0S). All outcomes were calculated from the start of treat-
ment until the first instance of relapse at any site, death from any
cause, or the last follow-up, as appropriate.

Statistical analysis

The OS, PFS, and DMFS rates, were analyzed using the Kaplan-
Meier method and the log-rank test. Multivariate analyses were
performed using the Cox proportional hazards model. Patients
with bilateral or unilateral RLN metastasis were matched using
logistic regression based on the following covariates: age, sex, T
classification, N classification, histological type, disease stage, and
the use of chemotherapy, induction chemotherapy, and targeted
therapy. The chi-square test or Fisher’s exact test was used to com-
pare variables between the groups as appropriate. The likelihoods

of the survival outcomes were compared using the estimated haz-
ard ratios (HRs) and 95% confidence intervals (Cls) from the Cox
proportional hazard regression model; the concordance index (C-
index) was used to evaluate predictive accuracy. Differences were
considered statistically significant at two-tailed p-values of <0.05.

Results

Patient characteristics

We first used the criterion of MID > 5 mm for metastatic RLNs.
Patient characteristics are shown in Table 1.

RLN assessment

Based on a MID of >5 mm, no RLN involvement was observed
for 414 patients (33.8%), unilateral RLN metastasis for 474
(38.7%), and bilateral RLN metastasis for 337 (27.5%). Among the
patients with N1 disease, 132 patients (10.8%) had no RLN involve-
ment, 362 (29.5%) had unilateral RLN metastasis, and 185 (15.1%)
had bilateral RLN metastasis. Among the 474 patients with unilat-
eral RLN metastasis, 139 (11.3%) had non-cervical lymph node
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Fig. 1. Kaplan-Meier curves for overall(a), distant metastasis-free(b), and progres-
sion-free survival(c) according to N1 non-RLN metastasis, unilateral RLN metastasis,
and bilateral RLN metastasis. OS: overall survival, PFS: progression-free survival,
DMFS: distant metastasis-free survival.

(CLN) metastasis, 248 (20.2%) had unilateral CLN metastasis, and
87 (7.2%) had bilateral CLN metastasis. Among the 337 patients

with bilateral RLN metastasis, 60 (4.9%) had non-CLN metastasis,
137 (11.2%) had unilateral CLN metastasis, and 140 (11.4%) had
bilateral CLN metastasis (Supplementary Table 1).

Prognostic values of unilateral and bilateral RLN metastasis

The results of univariate analyses revealed that OS, DMFS, and
PFS were associated with RLN metastasis, age, T classification,
CLN metastasis, and the regional lymph node (Table 2). When we
compared N1 cases with unilateral or bilateral RLN metastasis, sig-
nificant differences were observed in the 5-year rates of OS (89.4%
vs. 82.6%, p=0.016), DMFS (91.5% vs. 82.9%, p = 0.004), and PFS
(80.3% vs. 71.2%, p = 0.016). However, when we compared N1 cases
with no RLN metastasis or unilateral RLN metastasis, no significant
differences were observed in the 5-year rates of OS (90.2% vs.
89.4%, p=0.913), DMFS (89.5% vs. 91.5%, p=0.553), or PFS (83%
vs. 80.3%, p=0.466) (Fig. 1). When we compared non-bilateral
and bilateral RLN metastasis among cases of N1 disease, significant
differences were observed in OS (89.6% vs. 82.6%, p = 0.009), DMFS
(90.9% vs. 82.9%, p=0.003), and PFS (81.0% vs. 71.2%, p = 0.005).
However, when we compared patients with N1 disease with bilat-
eral RLN metastasis and N2 disease, no significant differences were
observed in OS (p=0.157), DMFS (p=0.177), and PFS (p=0.327)
(Supplementary Fig. 1). Multivariate analysis also revealed that
the independent predictors of OS (p <0.01), DMFS (p <0.01) and
PFS (p <0.01) were T classification, regional lymph node, bilateral
CLN metastasis, and bilateral RLN (Table 3).

Matched pair analyses

The results of the analyses were used to created 245 pairs of
matched patients with unilateral or bilateral RLN metastasis,
well-balanced considering age, sex, T classification, N classification,
CLN metastasis, and the use of chemotherapy and targeted therapy
(all p > 0.05). In this sample, survival was independently influenced
by age (<46 years vs. >46 years), sex (male vs. female), histological
type (type I vs. type Il vs. type Il vs. type), T classification (T1 vs. T2
vs. T3 vs. T4), N classification (N1 vs. N2), CLN metastasis (unilat-
eral vs. bilateral), induction chemotherapy (yes vs. no), chemother-
apy (yes vs. no), and targeted therapy (yes vs. no). Among the
matched pairs, bilateral RLN metastasis was associated with poorer
outcomes than unilateral RLN metastasis considering 5-year OS
(79.2% vs. 86.5%, p=0.014), PFS (67.9 vs. 77.9%, p =0.006), and
DMFS (79.2% vs. 88.8%, p = 0.003) (Supplementary Fig. 2).

A proposed N classification system

Based on the results, we proposed a revised N classification sys-
tem that re-assigns cases of N1 disease and upstage bilateral RLN
metastasis to N2 disease. The proposed N classification system of
NPC: NO, no regional lymph node metastasis; N1, retropharyngeal
(unilateral), cervical: unilateral, <6 cm, and above caudal border of
cricoid cartilage; N2, retropharyngeal(bilateral), cervical: bilateral,
<6 cm, and above caudal border of cricoid cartilage. For cases of N1
disease based on the revised N classification system, the 5-year
rates were 90.1% for OS, 81.3% for PFS, and 91.2% for DMFS. For
cases of N2 disease, the new N classification system provided 5-
year rates of 79.5% for 0S, 69.4% for PFS, and 80.4% for DMFS. These
changes broadened the differences in OS, DMFS, and PFS between
N1 and N2 disease, although no significant differences were
observed between NO and N1 disease. The HR values for distin-
guishing N1 and N2 disease were also noticeably improved (Table 4
and Fig. 2). Finally, the new system provided a more balanced dis-
tribution between N1 and N2 disease (39.2% vs. 32.3%), relative to
the 8th edition of the AJCC system (N1: 55.4%, N2: 16.1%).
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Table 3

Prognostic value of RLN metastasis laterality

Multivariate analyses of factors that influenced overall, distant metastasis-free, and progression-free survival.

Outcome Variable B P EXP (B) 95% CI for exp (B)
0S Age 0.671 <0.001 1.955 1.420-2.693
T classification 1.369 <0.001 3.931 2.356-6.558
Regional lymph node —0.601 0.012 0.549 0.344-0.875
Bilateral RLN metastasis 0.487 0.003 1.628 1.178-2.250
Bilateral CLN metastasis 1.326 <0.001 3.766 2.165-6.551
DMFS T classification 1.094 <0.001 2.987 1.777-5.020
Regional lymph node —0.512 0.044 0.599 0.364-0.986
Bilateral RLN metastasis 0.500 0.004 1.649 1.170-2.323
Bilateral CLN metastasis 1.499 <0.001 4477 2.412-8.312
PFS Age 0.332 0.008 1.394 1.089-1.783
T classification 0.959 <0.001 2.608 1.796-3.788
Regional lymph node -0.474 0.020 0.623 0.418-0.927
Bilateral RLN metastasis 0.414 0.002 1.513 1.163-1.969
Bilateral CLN metastasis 1.235 <0.001 3.437 2.154-5.484

The multivariable models were adjusted for AJCC T classification, age, induction chemotherapy, regional lymph node, RLN metastasis, and CLN metastasis.
CI: confidence interval, OS: overall survival, DMFS: distant metastasis-free survival, PFS: progression-free survival, RLN: retropharyngeal lymph node, CLN: cervical lymph

node.

Table 4

Hazard Discrimination of Different N Classification Subsets by the Risk of overall, progression-free, and distant metastasis-free survival.

Current 8th edition

Proposed system

0s DMFS PFS oS DMFS PFS

N status HR P HR P HR P HR P HR P HR P

NO 1 ref 1 ref 1 ref 1 ref 1 ref 1 ref

N1 1.645 0.051 2.004 0.017 1911 0.002 1.355 0261 1.59 0.133 1.639 0.021
(0.998-2.712) (1.131-3.553) (1.281-2.851) (0.798-2.301) (0.869-2.912) (1.078-2.494)

N2 3.401 <0.001 4.373 <0.001 3.233 <0.001 2.921 <0.001 3.758 <0.001 2.952 <0.001
(1.985-5.826) (2.384-8.023) (2.078-5.032) (1.766-4.829) (2.118-6.666) (1.962-4.441)

N3 5.091 <0.001 5.963 <0.001 4.461 <0.001 5.089 <0.001 5.962 <0.001 4.461 <0.001
(2.829-9.16) (3.084-11.531) (2.735-7.278) (2.828-9.156) (3.083-11.529) (2.735-7.278)

0S: overall survival, DMFS: distant metastasis-free survival, PFS: progression-free survival, HR: hazard ratio, ref: reference.

C-index analysis results

The C-index analysis results revealed that the new system for
classifying N1 and N2 disease provided higher C-index values than
the 8th edition of the AJCC system for OS (0.680 vs. 0.665), DMFS
(0.660 vs. 0.647), and PFS (0.634 vs. 0.625) (all p <0.05). Among
all disease stages, the new system provided C-index values similar
to those in the 8th edition of the AJCC system for OS (0.710 vs.
0.703), DMFS (0.697 vs. 0.690), and PFS (0.661 vs. 0.657)
(all p>0.05). These results indicate that the new system was not
inferior to the AJCC system for all disease stages, and that the
new system improve value for predicting OS, DMFS, and PFS
among cases with N1 and N2 disease.

Prognostic value of RLN metastasis laterality based on a MID of
>6 mm

Some researchers have recommended using a MID of >6 mm to
identify RLN metastasis. When we applied this criterion to the
study sample, we found that 493 patients (40.2%) had no RLN
involvement, 489 (39.9%) had unilateral RLN metastasis, and 243
(19.9%) had bilateral RLN metastasis.

When we compared patients with unilateral or bilateral RLN
metastasis based on the 6-mm cut-off, we detected significant dif-
ferences in the 5-year rates of DMFS (90.3% vs. 82.1%, p=0.017)
and PFS (79.5% vs. 70.0%, p = 0.025), but not OS (p = 0.172). Multi-
variate analyses revealed that DMFS and PFS were independently
predicted by T classification, regional lymph node, and bilateral
CLN metastasis, but not bilateral RLN metastasis.

Discussion

NPC has a tendency to produce bilateral LN metastases [16], and
47% of patients with nasopharyngeal midline tumors had bilateral
nodal involvement [17]. RLNs, being classified as lateral or medial,
and lateral RLNs having the possibility of being present bilaterally
or unilaterally [6]. Our findings (consistent with those of other
studies and the 8th edition of the AJCC system) confirm that bilat-
eral CLN metastasis was an independent prognostic factor in this
setting [18,19]. Moreover, we found that bilateral RLN metastasis
was an independent prognostic factor, although this finding dis-
agrees with some reported results and the 8th AJCC system, which
do not distinguish between bilateral or unilateral RLN metastasis.
There are two lymphatic pathways can be involved in NPC, with
one leading to direct lymphatic spread from the RLNs (first-
echelon nodes for NPC) to the CLNs [20]. The second pathway
allows direct lymphatic spread to the level Il nodes without RLN
involvement [17], which may explain the anatomical indepen-
dence of RLN and CLN metastasis, as our matched pair analyses
eliminated the confounding effects of various factors.

Relative to the 7th edition, the 8th edition of the AJCC staging
system involved some changes regarding N classification [10,21].
Both Ma et al. [7] and Tang et al. [8] have used the UICC/AJCC
7th staging system or 6th edition of the AJCC system, while
our study used the 8th edition, possibly explaining some of
the discrepancies in our findings. Furthermore, Ma et al. identi-
fied RLN metastasis were identified from NPC using contrast-
enhanced CT with a MID of >5 mm, although MRI has been used
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Fig. 2. Kaplan-Meier curves for overall (a), distant metastasis-free (b), and progression-free survival (c) according to our new N classification system and the 8th AJCC system.
0S: overall survival, PFS: progression-free survival, DMFS: distant metastasis-free survival.

because contrast-enhanced CT may not be able to identify small
lymph nodes with inconspicuous soft-tissue contrast [4]. More-
over, the patients from Ma et al.’s study received definitive radi-
ation therapy, while our patients received IMRT, possibly
resulting in differences in the survival outcomes, as IMRT pro-
vides a significantly higher survival rate for patients with NPC.
Finally, the present study had a larger sample than those in
the previous studies, thereby providing additional data for vali-
dation. Moreover, those studies failed to consider the potential

confounding related to CLN and T classification, which we
adjusted for.

The present study revealed that bilateral RLN metastasis was
associated with poorer survival, which may help guide prognosti-
cation and treatment. Using the new N classification system based
on our results resulted in a more even distribution of N1 and N2
cases, thereby improving the prognosis of N1 and N2 cases,
although no significant difference was observed between NO and
N1 cases. This lack of a significant difference may be related to
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an insufficient sample size, although it also may not be clinically
relevant, as early-stage disease can be managed using radiotherapy
alone [22]. Furthermore, distant metastasis is the predominant
pattern in NPC treatment failure owing to the substantial improve-
ment in locoregional control [23,24]. Moreover, a higher N classifi-
cation is a strong predictor of distant metastasis from NPC [25,26],
making it crucial to distinguish between N1 and N2 disease, as the
treatments differ for stage I/II and stage III/IV NPC. Finally, down-
grading locoregional advanced NPC from N2 to N1 is associated
with poor survival related to inadequate treatment [27,28].

To evaluate our proposed N classification system, we compared
the C-index values for our revised system and the 8th AJCC staging
system. When we evaluated cases of N1 and N2 disease, our
revised N classification system provided significantly higher
C-index values for OS, DMFS, and PFS.

There are inconsistencies in the clinical cut-off for identifying
metastatic RLNs [29]. King et al. [20] and Lam et al. [14] proposed
aradiologic MID of >5 mm has also been suggested. However, later
research by Zhang et al. [3] and Li et al. [12] have recommended a
radiologic MID of >6 mm, although this recommendation may
have been influenced by some of Zhang et al.’s patients not receiv-
ing IMRT. Thus, the present study evaluated the effects of using
MID of >5mm and >6 mm. Nevertheless, a radiologic MID of
>5mm is suitable for evaluating the prognostic value of RLN
metastasis laterality.

The present study has three important limitations. First, we
only considered whether prognosis was influenced by RLN metas-
tasis laterality; further studies are needed to examine the effects of
RLN number, CLN number, nodal size, central necrosis, and lymph
node clustering. Second, we failed to detect significant differences
in survival when we compared cases of NO or N1 disease. Third,
while a MID of >5 mm was sufficient for prognostication in this
setting, there is no consensus regarding the optimal cut-off value
for radiological diagnosis of RLN metastasis.

In conclusion, among patients with NPC, unilateral RLN metas-
tasis was associated with better survival than bilateral RLN metas-
tasis. Thus, we propose a revised N classification system that
assigns N2 status to cases with bilateral RLN metastasis. This
revised system may help improve the predictive ability of the N
classification used in the 8th edition of the AJCC staging system.
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