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Abstract

Introduction: Although nasopharyngeal carcinoma (NPC) is rare in many parts of the world, it is endemic in
certain regions, especially in Southeast AsiaParticularly Bangladesh. Radiotherapy is the mainstay treatment
for NPC. In recent years, IMRT has gradually replaced conventional radiation therapy as the main
radiotherapy technology used to treat NPC.Objective: The aim of this study was to explore the patterns of
retropharyngeal lymph node (RLN) metastasis innasopharyngeal carcinoma (NPC) and their impact on the
clinical target volume (CTV) delineation in radiotherapy. Methods: A total of 190 patients with untreated,
nonmetastatic NPC received MRI scans of the nasopharynx and neck before treatment at the Department of
Oncology, Enam Medical College Hospital, Dhaka, Bangladesh between January 2015 and December 2019
were retrospectively reviewed. The imaging characteristics of RLN metastasis and their relationships with the
staging system were analysed. Results: A total of 121 patients developed RLN metastasis. The incidence rate of
RLN metastasis was 63.7%. The RLN metastases of the 121 patients were distributed evenly in the lateral group,
and no lymph node metastasis was observed in the medial group. Among the 121 patients, there were 66 cases
of unilateral metastasis (54.5%) and 55 cases of bilateral metastasis (45.5%). The central position of the lymph
nodes was mainly distributed in the C1 vertebra region. The differences in the RLN metastasis rate between
different T stages, N stages and clinical stages were statistically significant (all P<0.01). Conclusion: Medial
RLN metastasis is rarely observed in NPC and therefore does not require routine prophylactic irradiation with
intensity-modulated radiation therapy (IMRT). This is an important issue for future research.
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I. Introduction

Although nasopharyngeal carcinoma (NPC) is rare in many parts of the world, it is endemic in certain
regions, especially in Southeast AsiaParticularly Bangladesh. Radiotherapy is the mainstay treatment for NPC.
In recent years, IMRT has gradually replaced conventional radiation therapy as the main radiotherapy
technology used to treat NPC. The prerequisite for the development and application of IMRT is the correct
delineation of the target areas. This allows tumour tissue to receive an accurate dose of radiation while
protecting normal tissue. Theoretically, reducing the clinical target area can reduce the radiation volume, which
can relieve adverse radiotherapy reactions [1-2]. To understand the patterns of lymph node metastasis, it is
helpful to optimize and standardize the CTV delineation of the neck for NPC.Previous studies have shown that
avoiding exposure of the medial area of the RLN can reduce the dose of radiation received by the pharyngeal
constrictor and posterior mucosa of the pharynx, thereby reducing the incidence of mucositis and dysphagia [3-
4]. Therefore, in this study, we explored the patterns of RLN metastasis in NPC in 183 patients to provide a
basis for the optimization of the CTV delineation of the neck for the treatment of NPC with IMRT.

Il. Methods and Materials
A total of 190 patients with newly diagnosed, biopsy-confirmed, nonmetastatic NPC treated at the
Department of Oncology, Enam Medical College Hospital, Dhaka, Bangladesh between January 2015 and
December 2019 were retrospectively reviewed. The cohort included 141 males and 49 females, with a median
age of 43 years (range, 15-71 years of age). These patients were assessed by staging with the 8th Edition of the
UICC/AJCC Staging System for NPC.
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Imaging Protocol:

MRI was performed with a 1.5-T system (GE Signa Infinity Echospeed Plus 1.5T). The region from the
suprasellar cistern to the inferior margin of the sternal end of the clavicle was examined with a head and neck
combined coil. T1-weighted fast spin-echo images of the axial, coronal, and sagittal planes and T2-weighted fast
spin-echo images of the axial plane were obtained before injection of the contrast material. After intravenous
injection of the contrast material, T1-weighted axial and sagittal sequences and T1-weighted fat-suppressed
coronal sequences were performed sequentially. All data were uploaded to the PACS system.

Criteria for RLN Metastasis:

The MRI diagnostic criteria for RLN metastasis included the following [5-7]: (a) any individual lateral
RLN with a minimal axial diameter in the largest plane of at least 5 mm; (b) any node seen in the medial
retropharyngeal group; and (c) lymph nodes of any size with central necrosis or extracapsular spread.

MRI Analysis and Clinical Assessment:

MRI images were analysed by two senior radiotherapy physicians. The imaging features for RLN
metastasis were analysed. The minimal and maximal axial diameters in the largest plane, location (central
position, cranial border and caudal border), number of metastases, and presence of unilateral or bilateral
metastases were recorded. All patients were staged according to the 8th Edition of the UICC/AJCC Staging
System for NPC, in which RLN metastasis is classified as N1 stage. In the event of a disagreement, the stage
was decided by the research group.

Statistical Analysis:

Windows SPSS Version 20.0 software was used for statistical analysis. The measurement data were
expressed as the mean + standard deviation. The relationship between RLN metastasis and clinical staging was
analysed by chi-square test. P values <0.05 were considered statistically significant in all analyses.

111. Results

A total of 121 patients from the whole group had RLN metastasis, and the rate of RLN metastasis was
63.7% (121/190). The RLN metastasis of the 121 patients was distributed evenly in the lateral group and no
lymph node metastasis was seen in the medial group. Among the patients with RLN metastasis, there were 66
patients with unilateral metastases (54.5%) and 55 patients with bilateral metastases (45.5%). All patients were
required to undergo a detailed physical examination, haematology and biochemistry profiles, nasopharyngeal
fibrescope examination, chest radiograph, abdominal ultrasound, whole-body bone scan, and magnetic
resonance imaging (MRI) of the nasopharynx and neck. The patient clinical characteristics are shown in [Table
1].

Table 1. Characteristics of study patients (N=190)

Characteristics N (%)
Age (y) 43
Range 15-71
Gender

Male 141 (74.21%)
Female 49 (25.79%)
Histology

WHO Type | 1 (0.53%)
WHO Type Il 2 (1.05%)
WHO Type Il 187 (98.42%)
T classification

T1 23 (12.11%)
T2 93 (48.95%)
T3 39 (20.53%)
T4 35 (18.42%)
N classification

NO 6 (3.16%)
N1 45 (23.68%)
N2 86 (45.26%)
N3 53 (27.89%)
Stage

| 5 (2.63%)

I 26 (13.68%)
1T 76 (40.00%)
IVa 83 (43.68%)
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There were 219 RLN metastases, including 53 patients with 1 metastasis, 42 patients with 2, 22
patients with 3 and 4 patients with 4. The metastatic lymph nodes were distributed horizontally with 1-3 lymph
nodes involved and longitudinally with 1-4 lymph nodes involved. The mean values of the minimal and
maximal axial diameters in the largest plane of the positive nodes were 14.54+6.74 mm and 10.25+4.35 mm,
respectively. The locations of the RLN metastases in NPC patients are shown in [Table 2].

Table 2. Location of RLN metastases in 121 patients with NPC.

Central location of RLN Cranial border of RLN Caudal border of RLN
Occipital bone 13 (10.74%) 57 (47.11%) 12(9.92%)
C1 79 (65.29%) 46 (38.02%) 58(47.93%)
C2 29 (23.97%) 18 (14.88%) 49(40.50%)
C3 0 (0.00%) 0 (0.00%) 2 (1.65%)

Table 3. Relationship between RLN metastasis and the disease stageaccording to the 8th Edition of the
UICC/AJCC Staging System (N=121)

RLN metastasis c2 P-Value
T staging Yes No
T1 7 (3.68%) 16(8.42%)
T2 70(36.84%) 23(12.11%)
T3 26(13.68%) 13(6.84%) 1881 <001
T4 18(9.47%) 17(8.95%)
N staging
NO 0 (0.00%) 6 (3.16%)
N1 23(12.11%) 22(11.58%)
N2 54(28.42%) 32(16.84%) 2219 <0.01
N3 44(23.16%) 9 (4.74%)
Clinical staging
| 0 (0.00%) 5 (2.63%)
Il 12(6.32%) 14(7.37%)
i 50(26.32%) 26(13.68%) 14.33 <001
v 59(31.05%) 24(12.63%)

According to staging with the 8th Edition of the UICC/AJCC Staging System for NPC, the differences
in the RLN metastasis rates between different T stages, N stages and clinical stages were statistically significant
(all P<0.01). The results are shown in [Table 3].

1V. Discussion

As the nasopharynx has a well-developed network of lymphatics, NPC has a higher incidence of
cervical lymph node metastasis compared with other head and neck cancers. At present, the first echelon lymph
node of NPC is still controversial and is reported to be either the RLNs or level 1l lymph nodes. Several reports
have shown that both the RLNs and level Il lymph nodes are first echelon nodes in NPC [5, 6, 8]. The MRI data
in the present study demonstrated that 63.7% of 190 patients had retropharyngeal lymph node metastasis, which
was consistent with the results reported by Yue et al. [9] and Ho et al. [10].The RLNs lie within the
retropharyngeal space, extending cranially from the upper edge of the first cervical vertebrae to the cranial edge
of the body of the hyoid bone caudally [11]. This space is bounded laterally by the medial edge of the internal
carotid artery, posteriorly by the longus capitis and longus colli muscles and anteriorly by the pharyngeal
constrictor muscles. RLNs are classified into lateral and medial groups. The lateral group lies medial to the
carotid arteries and lateral to the longus colli and capitis muscles, whereas the medial group is intercalated along
lymphatics near the midline [3]. In this study, RLN metastasis is related to the T stage, N stage and clinical stage
as assessed by the 8th Edition of the UICC/AJCC Staging System for NPC. All metastatic RLNs were found in
the lateral group, whereas no metastases were found in the medial group in our study. Since medial group
metastasis is rarely observed in NPC, any visiblemedial RLN was defined as a metastasis. In our review of the
literature, we found no more than 10 cases have been reported [5-8].The IMRT technique, which has gradually
replaced conventional radiotherapy as the standard treatment modality for NPC, improves the efficacy and
quality of life of patients with NPC. The target volume delineation of NPC for IMRT mainly referred to the
RTOG 0025 and 0615 protocols in the past, which were largely based on previous experiences in conventional
radiotherapy [12]. These protocols clearly defined the CTV as including the RLNs from the base of the skull to
the cranial edge of the hyoid [13-15]. Several studies have shown that in almost all cases in which the RLNs are
at risk, only the lateral RLNs are at substantial risk [2-4]. Consequently, some researchers have proposed
selective delineation of the medial group [1].A study by Lin et al. [16] reported the treatment results for 323
patients with NPC treated with reduced-volume IMRT. In their study, the CTV included the retropharyngeal
nodal regions from the base of the skull to the cranial edge of the second cervical vertebra (C2). In a median
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follow-up of 30 months, the 3-year local control, regional control, and OS rates were 95%, 98%, and 90%,
respectively. There was no regional failure in the unirradiated retropharyngeal nodal area. Their update
demonstrated an excellent local control rate of 95% at 5 years, and the 5-year OS rate was 80% [12]. Yi et al.
[17] reported their IMRT experience in 376 NPC patients; they delineated the CTV at 1.0 cm - 1.5 cm below the
GTV or the cranial edge of C1 if the tumour was confined to the parietal wall and excluded the medial RLNs to
reduce the severe early or late radiation damage to the oropharynx. Wang et al.[4] showed that 2012 (75.1%) of
3100 patients had RLN metastasis; only 6 metastases (0.2%) were located in the medial group, and they were
accompanied by lateral RLN and other node metastases. They have also reported results for IMRT excluding the
medial RLNs below one third of the second cervical vertebra (C2) in NPC patients since 2005 and observed no
regional failures in the medial group. Based on the above results, the 2010 Chinese Consensus Guidelines for
NPC IMRT Planning suggested that the medial RLNs between the C2 level and the hyoid bone can be excluded
from the CTV when treating NPC [18].International guidelines for the delineation of the CTV for NPC
treatment have issued and are aimed at providing clinicians with a practical reference on treatment principles in
NPC [19]. In this guideline, only the lateral group needs prophylactic irradiation to avoid too much of the
pharyngeal constrictors being unnecessarily irradiated. Our results also showed that the medial group was rarely
involved, and we suggested that the medial RLNs should not be defined as targets. However, further work is
needed to fully understand the impact of medial RLN sparing on survival of NPC patients.

V. Conclusion
In this study, metastasis to the medial RLNs is rarely observed in NPC patients; therefore, the medial
RLNs do notrequire routine prophylactic irradiation by IMRT. However, this study has certain limitations. First,
this was a retrospective study. Second, the sample size was small. Further studies need to be carried out to
evaluate whether medial RLN sparing could improve the quality of life of NPC patients without compromising
their survival rate.
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