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[ Abstract ] Background and purpose: In 2013, the official journal of European Society of Radiotherapy &
Oncology (ESTRO) - Radiotherapy & Oncology published the updated version of Consensus Guidelines of Delineation
of the neck node levels for head and neck tumors, which contributed to the standardization of description of neck
nodal metastasis, as well as reduction of treatment variations from various institutions. This study applied this updated
guidelines to analyze the patterns of lymph node metastasis of nasopharyngeal carcinoma and explore the prognostic
value of the radiologic characteristics of nodes, in order to provide evidence for future revision of N staging system.
Methods: A total of 656 patients from Jan. 2009 to Dec. 2010 were retrospectively recruited to analysis. All were
pathologically diagnosed as non-metastatic nasopharyngeal carcinoma, treated with intensity-modulated radiotherapy.

All patients received a pretreatment MRI scan. We retrospectively reviewed the MRI imaging of 656 patients and
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mapped the lymph node metastasis using the 2013 International Consensus Guidelines. Results: Median follow-up was
46.9 months. Four-year local recurrence-free survival, nodal recurrence-free survival, distant metastasis-free survival,
disease-free survival and overall survival was 91.3%, 95.1%, 87.7%, 78.5% and 92.8%, respectively. The most common
metastatic node levels were level I (76.2%) and level Vlla (65.1%), followed by level Il (50.4%), V a(17.5%) and
IVa (11.7%). There was a very low incidence of node skipping (1.0%). Cervical nodal necrosis was observed in 46.4%
of patients with positive nodes and extracapsular spread was noted in 74.4% of them. Univariate analysis showed
that bilateral nodal involvement, greatest dimension of positive nodes (=6 cm), central nodal necrosis, T stage and
N stage were prognostic factors for disease-free survival and distant metastasis-free survival (P<0.05). Extracapsular
spread showed a trend to correlate with poor distant metastasis-free survival (P=0.060). The involvement of lower
neck levels (below the caudal border of cricoid cartilage) did not have a significant impact on disease-free survival
and distant metastasis-free survival. In multivariate analysis, T stage and greatest dimension of nodes (=6 cm) were
independent prognostic factors for distant metastasis-free survival (P<0.05). T stage, greatest dimension of nodes (=6
cm) and central nodal necrosis were independent prognostic factors of disease-free survival (P<0.05). Conclusion: This
study demonstrates the patterns of lymph node metastasis of nasopharyngeal carcinoma based on 2013 International
Consensus Guidelines. Bilateral nodal involvement, greatest dimension of positive nodes and central nodal necrosis had
prognostic values on disease-free survival and distant metastasis-free survival. In our study, the involvement of lower
neck levels was not proved to be a prognostic factor for disease-free survival and distant metastasis-free survival.

[ Key words | Nasopharyngeal carcinoma; Pattern of cervical nodal metastasis; Nodal necrosis; Extracapsular

spread; Metastasis
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Tab. 1 Patterns of cervical nodal metastasis of nasopharyngeal

carcinoma

Neck node level Number Percentage/%
la 0 0.0
Ib 17 2.6
I 500 76.2
la 258 39.3
b 412 62.8
1] 331 50.4
Va 77 11.7
Vb 16 2.4
Va 115 17.5
Vb 13 2.0
Ve 6 0.9
VI 0 0.0
Vla 427 65.1
Vb 4 0.6
Vil 10 1.5
X 0 0.0
X 0 0.0

1 EMZEREHEBLEZREEEEENEET2WI(Z)H
T1WIHE3E () 7 FIMRIE &
Fig. 1 The axial T2WI (left) and T1WI contrast (right) MR
images of a patient with nasopharyngeal carcinoma who

presented with involvement of left retro-styloid nodes

B2 ZMIRRBRH B LSS R B E R E WEBTE T2WI(Z)H
TIWREE(H)FFIMRIE &
Fig. 2 The axial T2WI (left) and T1WI contrast (right) MR
images of a patient with nasopharyngeal carcinoma who

presented with involvement of left parotid nodes
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*2 BIRESHHEEGRRSGHIESTTARESE. TREFHXREBRSIN
Tab. 2 Univariate analysis of various clinical and radiologic factors of neck node metastasis of nasopharyngeal carcinoma on distant

metastasis-free survival and disease-free survival

Factors DMFS (P value) DEFS (P value)
Bilateral nodal involvement 0.014* 0.016*
The maximum dimension of nodes =6 cm 0.010* 0.002%*
The maximum dimension of nodes =3 cm 0.204 0.070
Central nodal necrosis 0.032%* 0.000%*
Extracapsular spread 0.060 0.091
The involvement of lower neck levels (IVa ,IVb, Vb, V¢) 0.306 0.125

The involvement of the supraclavicular fossa (Ho’s triangle by

physical examination) 0.764 0.840

*: P<0.05. DMFS: Distant metastasis-free survival; DFS: Disease-free survival.

®3 BIEESHNHEERASGHISTELAEBEFHXR(SERSIN
Tab.3 Multivariate analysis of various clinical and radiologic factors of neck node metastasis of nasopharyngeal carcinoma on distant

metastasis-free survival

Analysis of various factors including the involvement of Analysis of various factors including the involvement of lower neck levels
supraclavicular fossa (IVa,IVb, Vb, V)

Factor P value HR (95%CI) Factor Pvalue HR(95%CI)

Age 0.529  1.006(0.986-1.027) Age 0.618 1.005(0.985-1.025)
T stage 0.001* 1.505(1.172-1.933) T stage 0.001*  1.515(1.178-1.948)
Bilateral nodal involvement 0.055 1.657(0.990-2.773) Bilateral nodal involvement 0.058 1.649(0.983-2.767)
Maximum dimension of nodes =6 cm 0.020* 2.133(1.125-4.041) Maximum dimension of nodes =6 cm 0.039*  2.109(1.037-4.292)
Central nodal necrosis 0.334  1.298(0.764-2.205)  Central nodal necrosis 0.336 1.297(0.764-2.202)
Involvement of supraclavicular fossa  0.332  0.853(0.619-1.175)  Involvement of lower neck levels 0.638 0.841(0.408-1.732)

*: P<0.05.

x4 BHEEITHHEEGRZEFHISETREFHXRESEERSN)
Tab.4 Multivariate analysis of various clinical and radiologic factors of neck node metastasis of nasopharyngeal carcinoma on disease-

free survival

Analysis of various factors including the involvement of supraclavicular ~ Analysis of various factors including the involvement of lower neck

fossa levels (IVa,IVb, Vb, Vc)

Factor Pvalue HR(95%CI) Factor Pvalue HR(95%CI)

Age 0.478 1.006(0.990-1.021)  Age 0.582 1.004(0.989-1.020)
T stage 0.000*  1.413(1.166-1.714) T stage 0.000*  1.421(1.171-1.724)
Bilateral nodal involvement 0.110 1.381(0.930-2.052)  Bilateral nodal involvement 0.125 1.366(0.917-2.032)
Maximum dimension of nodes =6 cm 0.010*  1.952(1.175-3.244)  Maximum dimension of nodes >6 cm  0.033*  1.829(1.049-3.188)
Central nodal necrosis 0.022*  1.619(1.072-2.445)  Central nodal necrosis 0.024*  1.608(1.065-2.428)
Involvement of supraclavicular fossa ~ 0.267 0.872(0.685-1.110)  Involvement of lower neck levels 0.843 0.946(0.545-1.642)

*: P<0.05.
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Fig. 3 Distant metastasis-free survival stratified by bilateral
nodal involvement

The 4-year distant metastasis-free survival of patients with
bilateral nodal involvement was lower than that of unilateral nodal
involvement (80.7% vs 89.9%, P=0.014).
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Fig. 4 Distant metastasis-free survival stratified by the

maximum nodal dimension

The 4-year distant metastasis-free survival of patients with
maximum nodal dimension =6 cm was lower than that of maximum
nodal dimension <6 cm (77.7% vs 87.2%, P=0.010).
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Fig.5 Distant metastasis-free survival stratified by central nodal
necrosis

The 4-year distant metastasis-free survival of patients with central
nodal necrosis was lower than that without central nodal necrosis

(81.7% vs 89.5%, P=0.032).
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Fig.6 Distant metastasis-free survival stratified by the involvement
of lower neck levels (below cricoid cartilage, including level IV a,
IVb, Vb and Ve¢)

The 4-year distant metastasis-free survivals were not statistically
significant between patients with and without involvement of lower
neck levels (82.9% vs 86.6%, P=0.306).
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