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ARTICLE INFO ABSTRACT

Objectives: Retropharyngeal lymph node (RPLN) metastasis is extremely rare, and prognosis is significantly poor
in oral cancer. We retrospectively examined the management of RPLN metastases in oral cancer.

Materials and methods: A total of 1247 patients with oral cancer were treated at our department from January
2002 and December 2016. Among these patients, 374 (30%) had histologically positive lymph node metastases.
Of these, 15 patients (1.2%) were diagnosed with RPLN metastases. We evaluated the diagnostic period, size,
recurrence pattern, laterality, treatment, and therapeutic outcomes. The Kaplan-Meier method was used to
determine overall survival (OS) among the RPLN metastasis group, cervical lymph node (CLN) metastases group,
and treatment methods group for RPLN metastases.

Results: One patient had RPLN involvement at the initial treatment, and RPLN involvement in other patients was
found subsequently. The mean duration in confirming RPLN metastases was 228 days (range, 50-867 days).
Surgical therapy was performed in 5 patients, chemoradiotherapy in 7 patients, and best supported care (BSC) in
3 patients. The cumulative 5-year OS rate for the RPLN metastasis group (n = 15) was 38.1%, compared with the
rate of 71.3% for the CLN group (n = 359). Regarding the therapeutic approach for RPLN metastases, OS rates
were 80.0% (n = 5) in the surgical therapy group, 28.6% (n = 7) in the chemoradiotherapy group, and 0%
(n = 3) in the BSC group.

Conclusion: Early detection and surgical treatment of RPLN metastases are associated with increased survival
rate in oral cancer.

Keywords:

Oral cancer

Retropharyngeal lymph nodes
Rouviere lymph node
Cervical lymph node

Surgical therapy

Overall survival

Introduction to the lymph nodes are frequent in secondary and recurrent cases of

oral cancer. Due to the low metastatic rate, most previous studies were

Cervical lymph node (CLN) status is one of the most important
prognostic factors in head and neck cancer. Retropharyngeal lymph
node (RPLN) metastasis most often develops in pharyngeal and thyroid
cancer; however, it is extremely rare in oral cancer.

RPLNs are located within the retropharyngeal space. The phar-
yngeal constrictor muscles bound this space anteriorly, prevertebral
fascia posteriorly, carotid sheath laterally, and skull base superiorly,
and inferiorly the space continues to the level of C3 vertebra at its
caudal extent [1]. The lymph node can be divided into medial and
lateral RPLN, and generally lateral RPLN is known as the Rouviére
lymph node.

RPLNs are not routinely excised in neck dissection, and metastases

case presentations [2-6] and reported that the prognosis of RPLN me-
tastasis in oral cancer is significantly poor. Despite advances in diag-
nostic technology and therapeutic techniques, there is no unified
management of diagnosis and therapy for RPLN metastases.

This study was conducted to examine the management of RPLN
metastases in oral cancer.

Materials and methods
Between January 2002 and December 2016, a total of 1247 patients

with oral cancer were treated at the Department of Oral and
Maxillofacial Surgery of the Tokyo Medical and Dental University
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chemoradiotherapy in 7 patients, and BSC in 3 patients. Among 5 pa-
tients with RPLN metastases but without simultaneous CLN metastases,
3 patients (case 1, 2, 4) underwent surgical therapy, 1 patient (case 7)
with enlarging metastatic lesion underwent chemoradiotherapy, and 1
patient (case 13) with decreased performance status underwent BSC.
The mean sizes of the lymph nodes were 1.0 cm (range, 0.7-1.5 cm) in
the surgical treatment group, 1.5cm (range, 0.7-3.0 cm) in the che-
moradiotherapy group, and 2.1cm (range, 1.1-4.2cm) in the BSC
group.

In the surgical therapy group (5 patients), 3 patients underwent
lymph node excision by the cervical approach, and 2 patients (case 3, 5)
underwent neck dissection combined with RPLN excision. No severe
postoperative complications were observed in all patients.
Histopathological examination showed positive metastatic lymph node
in all patients. These patients received postoperative adjuvant therapy:
2 patients received radiotherapy (50 Gy) (case 3, 5), and 2 patients
received chemoradiotherapy (one patient was administered with 2 cy-
cles of cisplatin and received 50 Gy [case 4], and the other with S-1 and
50 Gy [case 1]). Case 2 received S-1 every other week for 1 year.

Chemoradiotherapy was performed on seven patients. The che-
motherapy regimens and radiation doses were diverse because of the
general status of patients, and the decline of renal function and re-ir-
radiation: two cycles of cisplatin and fluorouracil + radiotherapy
(66 Gy) (case 6), a cycle of cisplatin and fluorouracil + radiotherapy
(40 Gy) (case 7), 2 cycles of cisplatin and fluorouracil + radiotherapy
(30 Gy) (case 8), two cycles of cisplatin and fluorouracil + radiotherapy
(40 Gy) (case 9), 2 cycles of cisplatin and fluorouracil + radiotherapy
(52 Gy) (case 10), S-1 + radiotherapy (50 Gy) (case 11), and 2 cycles of
cisplatin and S-1 + radiotherapy (20 Gy) (case 12). Two patients had a
complete response (case 6, 7), 3 patients had a partial response and
regrowth of the RPLN later (case 8, 9, 12), and 2 patients had pro-
gressive disease (case 10, 11) (Supplementary Table 1).

The outcomes of 15 patients were disease-free survival in 6 patients
and death in 9 patients. In 6 disease-free survivors, 4 underwent sur-
gical therapy for RPLN metastasis (Table 1).

There was a significant difference in the cumulative 5-year OS rate
between the RPLN metastasis group (38.1% [n = 15]) and CLN me-
tastasis group (71.3% [n = 359]) (p = 0.037) (Fig. 1). The therapeutic
approach rates for RPLN metastases were 80.0% (n = 5) in the surgical
therapy group, 28.6% (n = 7) in the chemoradiotherapy group, and 0%
(n = 3) in the BSC group (Fig. 2).

Discussion

In this study, RPLN metastases had poorer prognosis (38.1%) than
general CLN metastases (71.3%), but our results suggest that early
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Fig. 1. Kaplan—Meier estimates of overall survival (OS) among patients with
lymph node metastasis according to the presence or absence of lateral retro-
pharyngeal node metastasis.
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Fig. 2. Kaplan-Meier estimates of overall survival (OS) among patients ac-
cording to treatment for lateral retropharyngeal node metastasis.

detection of resectable stage and surgical excision (80%) may help
improve the prognosis of RPLN metastasis in oral cancer. The frequency
of RPLN metastases in pharyngeal cancer was reported to be 64-75% in
the nasopharynx [7-9], 10-16% in the oropharynx [10-12], and
16-20% in the hypopharynx [13-15]. In contrast, the frequency of
RPLN metastases in oral cancer was reported to be < 1% [4,16]. In our
study, the frequency was 1.2% (15/1247). Regarding the mechanism of
RPLN metastasis in oral cancer, Nishida et al. [4] proposed two factors.
One is reverse lymphatic flow from the superior internal jugular nodes
to the RPLN. The other is direct lymphatic flow from the oral mucosa to
the RPLN. The distribution of CLN metastases in this study was similar
to that in general oral cancer, except for RPLN metastases. Thus, the
mechanism governing reverse lymphatic flow from CLNs to the RPLN
remains unclear. The afferent vessels of the RPLN originate from the
posterior nasal cavity and hard and soft palates [17]. Therefore, me-
tastasis to the RPLN in upper gingival cancer invading the posterior site
is possible, besides lower gingival and buccal mucosal cancer progres-
sing to the retromolar trigone and soft palate. In this study, 11 of 15
patients showed this progression in the primary site.

Depending on the anatomical position of the lymph node, when
clinical symptoms such as cervical pain and headache are present, the
metastatic lymph nodes are often quite large. Moreover, it is difficult to
evaluate RPLN by ultrasonic examination, which can be used to eval-
uate the CLN conveniently. Therefore, early detection of RPLN metas-
tasis requires imaging evaluation.

In the comparison of diagnosis between CT and MRI, MRI proved to
be better in identifying RPLN metastasis than CT [18,19]. In contrast,
Tseng et al. [16] showed the utility of the evaluation of RPLN metas-
tases by FDG PET-CT in oral squamous cell carcinoma. As a diagnostic
criterion for metastasis determination, King et al. [20] reported that the
diagnostic criteria for RPLN metastases were set to 5 mm for the short
axis in the evaluation of lymph node metastases by MRI in nasophar-
yngeal carcinoma. We typically use CT for diagnostic imaging during
the patient follow-up because this modality is excellent for evaluating
jawbone and soft tissue recurrence, and screening the cervical lymph
node and the lung at the same time. We conducted periodic CT or PET,
and if RPLN metastasis was suspected, MRI was performed to confirm
the abnormal lymph node. However, it may be possible to detect me-
tastatic RPLN much earlier by taking an MRI at the same time as CT,
considering that the accurate diagnostic rate of CT is lower than that of
MRI [18,19]. In this study, the minimum size of the metastatic RPLN
was 7 mm, and it was impossible to confirm an abnormal RPLN with
size < 5mm. Earlier detection and more accurate diagnosis by ad-
vancement in imaging techniques, such as quantification of images, are
expected in the future.

The frequency of imaging examination is also as important as the
diagnostic modality. In this study, 85.7% of RPLN metastases were
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recognized within 1year, and 92.9% within 2years. Other studies
confirmed the presence of metastases within 1year after the initial
treatment [2-5]. For these reasons, it may be possible to detect RPLN
metastases at an early stage by conducting an imaging examination at
least once every 6 months after the initial treatment for 2 years. Espe-
cially, short-term examination can be recommended in patients with
histologic lymph node metastasis, since almost all patients with RPLN
metastasis also had CLN metastasis.

The therapeutic approaches for RPLN metastases are divided into
radiotherapy with or without chemotherapy and surgical therapy.

Regarding radiotherapy for RPLN metastases, Pollard et al. [21]
reported that conformal local field reirradiation in patients with RPLN
metastases provided excellent local control. In contrast, radiotherapy
sometimes results in treatment resistance. Nishida et al. [4] reported in
a case presentation that they performed postoperative radiotherapy in
RPLN metastasis followed by surgical treatment and confirmed viable
cancer cell pathologically in RPLN removal. This result suggested that
treatment might be difficult by radiotherapy alone for RPLN metastases.
In terms of molecular biology, studies on resistance or susceptibility to
radiotherapy have been increasing recently [22,23]. Henceforth,
treatment strategies such as stratifying patients by biomarkers before
radiotherapy are expected.

Surgical therapy is more likely to provide better therapeutic out-
come compared to radiotherapy. As an approach to the parapharyngeal
space including the retropharyngeal space, Som et al. [24] summarize
the four methods: peroral, cervical, transparotid-cervical, and cervical-
transpharyngeal. We performed a cervical approach to remove meta-
static lymph nodes, and as much as possible, postoperative adjuvant
therapy was conducted. A cervical approach with mandibulotomy may
secure the visual field in large metastases. Postoperative complications
of surgical therapy include injury to the internal carotid artery and
Horner’s syndrome, recurrent laryngeal nerve paralysis, and velophar-
yngeal dysfunction, induced by damage to the sympathetic nerve, vagus
nerve, and pharyngeal nerve plexus, respectively. In this study, no pa-
tient developed postoperative complication, although it was impossible
to assess velopharyngeal dysfunction because of soft palate excision for
primary tumor treatment in some cases.

In the choice of surgical treatment for RPLN metastases, various
factors are involved. In our study, the mean size of the metastatic RPLN
in the surgical therapy group was 1.0 cm, which was smaller than those
of other groups. This finding can be one of the criteria in choosing
surgical therapy. Moreover, we need to carefully consider the extent of
invasion, experience of the operator, control of the primary tumor and
cervix, and patient status in selecting surgical therapy.

Recently, transoral robotic surgery has been reported as a surgical
approach [25,26]. The advantage of this approach is minimal inva-
siveness. Goepfert et al. [26] suggested that this approach may be
especially useful in a previously operated or irradiated patient. Thus, it
is expected that the number of facilities that excise metastatic RPLN
using such an approach will increase.

Our retrospective study had some limitations, notably a very small
cohort. In addition, the surgery group had a smaller metastatic lymph
node size than the chemoradiotherapy group, and some chemor-
adiotherapy cases couldn’t be treated with radical radiation dose, so we
cannot rule out the possibility that chemoradiotherapy is successful for
small RPLN metastases from this study. Nevertheless, this study show
that surgical treatment can be an effective means for controlling RPLN
metastases. Other larger cohort studies comparing surgery group with
definitive chemoradiotherapy group should be performed to verify our
results in the future.

Therefore, all subsites of oral cancer have the possibility of devel-
oping RPLN metastasis, and we are establishing early detection using
imaging diagnosis. We believe that better control is possible by surgical
treatment and subsequent adjuvant therapy. We will continue to con-
sider many cases in the future, and it is expected that the best man-
agement for RPLN metastases in oral cancer will be established.
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