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Abstract

Background To compare the clinical characteristics and prognoses of patients with isolated regional lymph node
recurrent nasopharyngeal carcinoma (irrNPC) who underwent surgery or re-irradiation treatment.

Methods We retrospectively reviewed 124 irrNPC patients who underwent initial radiotherapy between January
2010 and December 2020. The staging of regional lymph node recurrence was as follows: 75.8% for rN1, 14.5% for rN2,
and 9.7% for rN3. Fifty-five patients underwent regional lymph node surgery (Surgery group), and sixty-nine patients
received salvage radiotherapy with or without chemotherapy (Re-irradiation group). The survival rate was compared
using Kaplan—Meier analysis and evaluated by the log-rank test. Cox proportional hazard models were used to analyze
prognostic factors.

Results The median follow-up time was 70 months, the 5-year overall survival (OS) was 74%, and the median survival
time was 60.8 months. There were no significant differences in 5-year OS (75.6% vs. 72.4%, P=0.973), regional recur-
rence-free survival (RRFS, 62.7% vs. 71.1%, P=0.330) or distant metastasis-free survival (DMFS, 4.2% vs.78.7%, P=0.677)
between the Surgery group and Re-irradiation group. Multivariate analysis revealed age at recurrence, radiologic
extra-nodal extension (rENE) status, and recurrent lymph node (rN) classification as independent prognostic factors
for OS. The rENE status was an independent prognostic factor for DMFS. Subgroup analysis of the Surgery group
revealed that the rN3 classification was an adverse prognostic factor for OS. Age at recurrence > 50 years, GTV-N dose,
and induction chemotherapy were found to be independent prognostic factors for OS, RRFS, and DMFS, respectively,
in the Re-irradiation group.

Conclusions For NPC patients with isolated regional lymph node recurrence after initial radiotherapy, those who
underwent surgery had survival prognosis similar to those who underwent re-radiotherapy with or without chemo-
therapy. A prospective study is needed to validate these findings.
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Introduction

Nasopharyngeal carcinoma (NPC) is one of the most
common malignant tumors in the Asian population, par-
ticularly in southern China and Southeast Asia [1]. Given
its high sensitivity to ionizing radiation, radiotherapy is
the primary treatment [2]. Owing to the rich lymphatic
drainage in the nasopharynx, 49-85% of patients exhibit
cervical lymph node metastasis at the initial diagnosis [3].
Despite receiving curative treatment primarily based on
radiotherapy, 5-18% of patients still experience regional
lymph node recurrence [4, 5].

Several studies have suggested that for suitable
patients, surgical resection is the preferred treatment in
case of isolated regional lymph node recurrence naso-
pharyngeal carcinoma (irrNPC). The most common
surgical approach is radical neck dissection [6]. Postop-
eratively, the decision for observation, adjuvant chemo-
therapy, or radiotherapy is made based on the presence
of adverse prognostic factors. For unresectable patients,
re-irradiation with or without chemotherapy is the main-
stay treatment [6, 7]. However, clinical studies comparing
the optimal treatment for irrNPC after radiotherapy are
lacking.

To comprehensively assess the therapeutic efficacy of
initial radiotherapy in irrNPC patients, we conducted
a retrospective study of 124 patients who underwent
surgery or re-irradiation, aiming to analyse the clinical
characteristics and prognostic factors that can predict
survival in irrNPC patients.

Materials and methods

Patient characteristics

In this study, data were retrospectively collected from
patients with isolated regional lymph node recurrent
nasopharyngeal carcinoma who were diagnosed and
treated at Fujian Cancer Hospital between January 2010
and December 2020. The inclusion criteria were as fol-
lows: 1) had regional lymph node recurrence confirmed
by pathology for at least 6 months after initial curative
radiotherapy; 2) lacked local nasopharyngeal recurrence
and/or distant metastasis; 3) had complete imaging data
available at the time of initial treatment and recurrence,
including magnetic resonance imaging (MRI), computed
tomography (CT) and/or positron emission tomography-
CT (PET-CT); and 4) had received treatment primarily
consisting of surgery or re-irradiation after recurrence.
Patients were categorized into Surgery and Re-irradiation
groups based on the treatment modality received after

recurrence. Recurrence staging was determined accord-
ing to the 8th edition of the American Joint Committee
on Cancer (AJCC) TNM staging system.

Regional lymph node recurrence was defined as the
complete regression of neck lymph nodes after curative
radiotherapy, followed by the reappearance of the origi-
nal neck lymph nodes or the appearance of new lymph
nodes at least 6 months later, as confirmed by fine-nee-
dle aspiration or tissue biopsy [8]. The radiation dose
required to reach the recurrence gross tumor volume
(rGTV) during re-irradiation was calculated, and the
dose-volume histogram (DVH) was analyzed. Failure
patterns were defined as "in-field" if at least 95% of the
rGTV was located inside the 95% isodose curve of the
prior radiotherapy, “marginal” if 20%-95% of the rGTV
was within the 95% isodose, or “out-field” if less than
20% of the rGTV was within the 95% isodose [8, 9]. The
diagnostic criterion for radiologic extra-nodal extension
(rENE) was based primarily on the standards set in our
previous research [10]. In brief, rENE refers to the pres-
ence of a matted lymph node and infiltration into adja-
cent structures, and the results were analyzed by at least
two experienced radiologists. This retrospective study
was approved by the Ethics Committee of Fujian Cancer
Hospital, and written informed consent was obtained
from all patients (approval no: K2023-007-01).

Treatment modalities

The primary treatment modalities for irrNPC patients
include surgery and re-irradiation, either alone or in
combination [7]. Surgical approaches include radi-
cal neck dissection (RND), modified radical neck dis-
section (MRND), selective neck dissection (SND), and
lymph node resection (LNR) [11]. The specific criteria for
determining whether irrNPC patients were suitable for
surgical resection included the following aspects: 1) All
patients were to undergo multidisciplinary consultation
to assess whether the recurrent lymph node lesions could
be completely excised, and to evaluate the accessibility
and surgical difficulty. 2) The patient’s overall condition
was evaluated to determine the feasibility and safety of
surgery. 3) Additionally, patient preferences were to be
taken into account when considering treatment options.
Postoperative radiotherapy and chemotherapy were
administered by the attending physician according to the
depth of tumor invasion and the extent of tumor dissec-
tion. In general, for patients with positive surgical mar-
gins or a greater risk of recurrence, such as those with
larger recurrent tumor volumes or radiologic extra-nodal
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extension, the attending physician could opt for postop-
erative re-irradiation or chemotherapy to improve local
control. Among patients in the Surgery group, 10 patients
(50%) received docetaxel/paclitaxel and platinum (TP)
chemotherapy regimen, 6 patients (30%) received gem-
citabine and platinum (GP) regimen, 3 patients (15%)
received an S-1 regimen, and only 1 patient (5%) received
a platinum and 5-Fu (PF) regimen.

The gross tumor volume in the neck (GTV-N) was
defined as the lesion volume in the regional lymph nodes
identified through CT, MRI, or PET-CT. The clinical
target volume in the neck (CTV-N) was defined as the
region containing the draining lymph nodes, and there
was no standardized definition for CTV in our institu-
tion’s treatment protocol. Generally, only the lymph
drainage area of the GTV-N was irradiated for preven-
tion according to the choice of the attending physician
[12]. The planning target volume (PTV) was defined as
the planning target volume, including setup error and
physiological activity, and the margin of the PTV was
3 mm [13]. The prescribed dose range was 60—70 Gy for
GTV-N and 50-54 Gy for CTV-N, with 30-35 fractions.
Similarly, the decision to administer chemotherapy was
left to the discretion of the attending physician. For con-
current chemoradiotherapy (CCRT), the most commonly
used regimen was tri-weekly platinum-based treatment
(cisplatin 80 mg/m? for 3 days or nedaplatin 80—100 mg/
m?) [14]. The regimens for induction chemotherapy (IC)
included GP, docetaxel /paclitaxel, platinum and 5-Fu
(TPF), PE, and TP. Subsequent CCRT or radiotherapy
alone was performed depending on the patient’s response
to induction chemotherapy and treatment tolerance to
CCRT.

Follow-up
Overall survival (OS) was defined as the interval from the
diagnosis date of first regional lymph node recurrence
to the date of death for any reason or the last follow-up;
regional recurrence-free survival (RRFS) was defined as
the time from the diagnosis date of regional lymph node
recurrence to the date of the next occurrence of regional
lymph node recurrence or the last follow-up; and dis-
tant metastasis-free survival (DMFS) was defined as the
time from the diagnosis date of regional lymph node
recurrence to the date of distant metastasis or the last
follow-up.

Follow-up was performed every 3 months for the first
2 years after the end of recurrence treatment, every
6 months during years 3 through 5, and annually there-
after. The follow-up included physical examination, naso-
pharyngoscopy, MRI or CT of the nasopharynx and neck,
CT of the lung, and abdominal color Doppler ultrasound,
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as well as examination of the patient’s medical records to
determine the patient’s condition.

Statistical analysis

The data analysis was performed using SPSS 26.0 soft-
ware (SPSS, Inc., Chicago, IL, USA) and R software 4.2.1.
Group differences were assessed using the chi-square
test. Survival curves were generated using the Kaplan-
Meier method, and differences in survival were evaluated
using the log-rank test. Covariates that were significantly
associated (P<0.05) with prognosis were initially iden-
tified through univariate analysis and subsequently
included in the Cox proportional hazards model to
assess the effect of prognostic factors. The cut-off value
of plasma EBV-DNA was defined by receiver operating
characteristic (ROC) curves with Youden’s index using
MedCalc software, version 20.123 (https://www.medca
Ic.org/). All tests were two-sided, and a P value less than
0.05 was considered statistically significant.

Results

Genera information

A total of 124 irrNPC patients were enrolled in this
study (Fig. 1). The median time interval between the ini-
tial treatment and regional lymph node recurrence was
31 months (ranging from 8 to 278 months). There were
96 patients (77.4%) who experienced in-field recurrence
and 28 patients (22.6%) who experienced out-field recur-
rence (9 in the Surgery group and 19 in the Re-irradiation
group). Among the patients with out-field recurrence,
17 had level VIII recurrence, 7 had level I recurrence,
and 4 had both level VIII and I recurrence. A total of 12
patients in the cohort had retropharyngeal lymph node
recurrence among those with in-field recurrence. In
the entire cohort, 55 patients (44.4%) underwent sur-
gery after recurrence (Surgery group), while 69 patients
(55.6%) received re-irradiation (Re-irradiation group). Of
note, in the Re-irradiation group, 2 surgically resectable
patients opted for radiotherapy for personal reasons.

The majority of recurrent lymph node (rN) classifica-
tions were N1 (75.8%), whereas the rN3 classification was
more common in the Surgery group and more patients
who received combined chemotherapy after recurrent
were in the Re-irradiation group (Table 1). The propor-
tion of patients with rENE in the Re-irradiation group
was slightly higher than that in the Surgery group (54.4%
vs. 48.1%). The analysis of clinical baseline characteristics
revealed no significant differences in gender, age, initial
T stage, N stage, clinical stage, rENE, failure patterns, or
pretreatment Epstein—Barr virus (EBV) DNA between
the two groups (P>0.05; Table 1). The median follow-
up time was 70.3 months, the mean survival time was
60.8 + 3.2 months, and the 5-year OS, RRFS, and DMFS
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rates were 74.0%, 67.4%, and 76.0%, respectively (Fig. 2A).
There was no significant difference in 5-year OS (75.6%
vs. 72.4%, P=0.973), RRFS (62.7% vs. 71.1%, P=0.330),
or DMFS (77.4% vs. 74.9%, P=0.901) between the Sur-
gery group and the Re-irradiation group (Fig. 2B-D).

Survival analysis of the entire population
Univariate analysis revealed that age at recur-
rence >50 years, rN3 classification, and the presence of
rENE were significant adverse prognostic factors for OS
(Table 2, Fig. 2E-G). Pretreatment EBV-DNA was an
independent prognostic factor for RRFS. The statistically
significant adverse prognostic factors for DMFS were the
presence of rENE and out-field recurrence (F ig. 2H-I).
Cox regression showed that the rENE status was an
independent prognostic factor for OS (HR 2.64, 95%
CI 1.21-5.74; P=0.014) and DMFS (HR 4.87, 95% CI

Re-irradiation group
(n =69)

Stage rN2

(n=53) n=14)

Stage rN1
n=2)

J s ) (

Stage rN3 ]

1.65-14.40; P=0.004) in irrNPC patients (Table 3). Com-
pared with patients without rENE, patients with rENE
had shorter 5-year OS (87.3 vs. 63.1) and DMFS (92.9%
vs. 60.8%). Additionally, age at recurrence (HR 2.23, 95%
CI 1.08-4.59; P=0.030) and rN classification (HR 2.42,
95% CI 1.02-5.76; P=0.045) were also found to be inde-
pendent prognostic factors for OS. Patients with the rN3
classification had significantly worse 5-year OS than did
those with the rN1-2 classification (77.1% vs. 48.9%).
However, multifactorial analysis indicated no significant
difference in the prognosis for RRFS by pretreatment
EBV-DNA levels.

Establishment of a predictive nomogram model

To enhance prognostication of OS in irrNPC patients, we
attempted to establish a nomogram model by integrating
prognostic factors, including age at recurrence, rENE and
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Table 1 Clinicopathological parameters of 124 NPC patients with regional failure

Parameters Subgroup Surgery group Re-irradiation group P

NO. (%) NO. (%)

Age at recurrence (y) <50 32(58.2) 36(52.2) 0.587
>50 23(41.8) 33(47.8)

Gender Male 45 (81.8) 48 (69.6) 0.146
Female 10(18.2) 21 (304)

Initial T classification T 12 (23.5) 8(12.3) 0.433
T2 20(39.2) 26 (40.0)
T3 14 (27.5) 22 (33.8)
T4 5(9.8) 9(13.8)

Initial N classification N1 9(18.0) 13(20.3) 0.603
N2 23 (46.0) 23 (35.9)
N3 18 (36.0) 28 (43.8)

Initial Clinical stage | 1(2.0) 0(0) 0.661
Il 4(8.0) 5(7.7)
Il 23 (46.0) 26 (40.0)
[\ 22 (44.0) 34 (53.3)

N classification N1 41 (75.4) 53(76.8) 0.003
N2 4(7.3) 14 (20.3)
N3 10(18.2) 2(29)

Chemotherapy before recurrent No 6(11.3) 5(7.5) 0.534
Yes 47 (88.7) 62 (92.5)

rENE Without 28(51.9) 31 (45.6) 0.467
With 26 (48.1) 37 (54.4)

Failure patterns In-field 46 (83.6) 50 (72.5) 0.194
Out-field 9(16.4) 19 (27.5)

Chemotherapy at recurrent No 35 (63.6) 8(11.6) <0.001
Yes 20 (36.4) 61(884)

Pretreatment EBV-DNA <589 17 (50.0) 31 (58.5) 0.510
>589 17 (50.0) 22 (41.5)

Abbreviation: rENE radiologic extra-nodal extension

the rN classification (Fig. 3A). A calibration plot was then
drawn to estimate the prediction accuracy of this nomo-
gram. The C-index (concordance index) for 3- and 5-year
OS was 0.69, suggesting that the nomogram had favora-
ble performance in predicting the survival probability of
patients with distant metastasis (Fig. 3B).

Subgroup analysis in the Surgery group

Among the 55 patients in the Surgery group, 22 (40.0%)
patients underwent RND and MRND, and 33 (60.0%)
patients underwent SND and LNR. Twenty patients
received combined chemotherapy, and 6 patients (3 with
RND and 3 with SND) received postoperative re-irradia-
tion at a dose of 50 to 66 Gy (mean 55.4 Gy).

Univariate analysis of various potential influencing fac-
tors, including age at recurrence, rN classification, rENE
status, recurrence combined with chemotherapy, postop-
erative re-irradiation, failure patterns, surgical modalities

and so on, was performed (Supplementary Table 1). The
statistically significant clinical characteristics (P<0.05)
were included in the multivariate analysis (Table 4).
Notably, RND+MRND vs. SND+LNR had no signifi-
cant effect on survival, as indicated by the difference in
5-year OS (64.5% vs. 83.4%, P=0.140). Multivariate anal-
ysis revealed that the rN classification was an independ-
ent prognostic factor for OS (hazard ratio (HR) 3.72, 95%
CI 1.24-14.55; P=0.026). Failure pattern (HR 2.86, 95%
CI 1.02-8.03; P=0.047) and bilateral lymph node recur-
rence (HR 6.35, 95% CI 1.65—-24.41; P=0.007) were found
to be independent influencing factors for RRFS.

Subgroup analysis of the Re-irradiation group

In the Re-irradiation group, 64 patients received inten-
sity-modulated radiation therapy (IMRT), 4 patients
received conventional radiotherapy, and 1 patient with
right retropharyngeal lymph node recurrence received
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Fig. 2 A Kaplan—-Meier curves of overall survival (OS) in this cohort. B-D Comparisons of OS, regional recurrence-free survival (RRFS) and distant
metastasis-free survival (DMFS) between the Surgery group and Re-irradiation group of patients with isolated regional lymph node recurrent
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and failure patterns

ultrasound-guided high-dose brachytherapy (30 Gy
with 1 fraction) after multidisciplinary team discus-
sion and according to the patient’s wishes. This patient
experienced right retropharyngeal lymph node recur-
rence three years post-treatment. Five patients received
re-irradiation with a GTV-N less than 60 Gy due to
intolerance. Sixty-one patients (88.4%) also received
chemotherapy, 47 of whom received induction chemo-
therapy, 45 of whom received concurrent chemother-
apy, and 8 of whom received adjuvant chemotherapy.
The clinical factors that were significant in univari-
ate analysis, including age at recurrence, combination
of chemotherapy during radiotherapy, maximal axial
diameter (MAD) of recurrent lymph nodes, failure pat-
tern, rENE status and GTV-N dose, etc., were included

in multivariate analysis (Supplementary Table 2). The
results showed that age at recurrence (HR 3.35, 95% CI
1.19-9.42; P=0.022) was significantly associated with
OS. A GTV-N > 60 Gy was significantly associated with
increased RRFS (hazard ratio (HR) 0.18, 95% CI 0.05—
0.68; P=0.011). In addition, patients who relapsed
and received induction chemotherapy (HR 0.26, 95%
CI 0.09-0.75; P=0.013) had longer DMFS (Table 5).
Notably, there was no significant difference in survival
between the in-field and out-field failure patterns in the
Re-irradiation group.
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Table 2 Univariate analysis of potential prognostic factors

Characteristics Subgroups oS RRFS DMFS

5-year (%) P 5-year (%) P 5-year (%) P

Gender Male 725 0.380 67.1 0.810 74.1 0.231
Female 783 68.2 827

Age at recurrence (y) <50 834 0.013 703 0.497 74.2 0677
>50 62.9 63.6 787

Treatment after recurrent Surgery 75.6 0.973 62.7 0.330 774 0.901
Re-irradiation 724 71.1 749

Chemotherapy before recurrent No 788 0.830 63.6 0.389 79.5 0.720
Yes 735 68.0 74.5

N classification NT-2 77.1 0.015 66.4 0.301 76.3 0.668
N3 489 76.2 74.1

rENE Without 87.3 0.007 759 0.364 929 0.001
With 63.1 60.9 60.8

MAD of recurrent lymph nodes <3cm 749 0.487 725 0214 747 0.861
>3cm 73.0 619 803

Failure patterns In-field 741 0.732 709 0.168 81.0 0.019
Out-field 729 56.2 60.9

Bilateral of LN No 739 0.515 68.0 0618 75.7 0.632
Yes 74.7 64.2 789

Chemotherapy after recurrent No 732 0.725 63.6 0.960 756 0.747
Yes 73.7 68.6 75.1

Pretreatment EBV-DNA <589 82.1 0.158 65.0 0.045 76.9 0.795
>589 70.9 89.1 84.2

Abbreviation: OS overall survival, RRFS regional recurrence-free survival, DMFS distant metastasis-free survival, rENE radiology extra-nodal extension, CR complete
response, PR partial response, SD stable disease, PD progression of disease, LN lymph node

Table 3 Multivariate analysis of potential prognostic factors

Factors HR (95%Cl) P

oS Age at recurrence (<50 vs.>50 years) 2.23(1.08-4.59)  0.030
rENE (without vs. with) 264 (1.21-574) 0014
rN classification (rN1-2 vs. rN3) 242 (1.02-5.76)  0.045

RRFS Pretreatment EBV-DNA (<589 0.341 (0.11-1.03) 0.056
Vs >589)

DMFS rENE (without vs. with) 487 (1.65-14.40) 0.004
Failure patterns (in-field vs. out-field) ~ 2.20 (0.97-4.99)  0.060

Abbreviation: HR hazard ratio, C/ confidence interval, OS overall survival, RRFS
regionl recurrence-free survival, DMFS distant metastasis-free survival, rENE
radiology extra-nodal extension

Discussion

Numerous studies have explored the optimal treatment
for locally recurrent nasopharyngeal carcinoma [15,
16]. However, to our knowledge, this study represents
the first to compare the long-term efficacy of surgery
versus re-irradiation in simple irrNPC patients after
initial radiotherapy. Our results showed that irrNPC
patients achieved similar long-term disease control and

survival outcomes, including OS, RRFS, and DMES,
after aggressive treatment with surgery or re-irradi-
ation. Age at recurrence, rENE, and rN classification
were the most important prognostic factors for irrNPC
patients. Additionally, the nomogram based on these
factors performed well in predicting the prognosis of
patients with irrNPC.

Emerging studies have shown that radiological extra-
capsular extension (rENE), similar to pathological ext-
racapsular extension (pENE), is an independent adverse
prognostic factor for NPC patients [14, 17-19]. In
this study, 63 (50.8%) irrNPC patients had rENE, and
we found that rENE was an important adverse factor
for OS and DMES. The 5-year differences in OS and
DMES based on the presence of rENE were 24.6% and
32.1%, respectively. For irrNPC patients with rENE, it
is unclear whether surgical treatment or re-irradiation
is better. Besides, whether it is necessary to combine
chemotherapy, targeted therapy, or immunotherapy
based on surgery or re-radiotherapy to improve the
tumor control rate still needs to be further studied
through prospective, multicenter, large sample clinical
trials [17]. Our study is the first research to explore the
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Table 4 Multivariate analysis of patients in the Surgery group

Variables HR (95%Cl) P
Overall survival
N classification (rN1-2 vs. rN3) 3.72(1.24-14.55) 0.026
rENE (without vs. with) 2.86 (0.75-10.85) 0.056
Regional relapse-free survival
Failure patterns (in-field vs. out-field) 2.86(1.02-8.03) 0.047
Bilateral of LN (no vs. yes) 6.35 (1.65-24.41) 0.007
Chemotherapy at recurrence (without vs. 241(092-634) 0074
with)
Distant metastasis-free survival
rENE (without vs. with) 4.22(0.88-20.17) 0.072
Number of positive LN (<6 vs.>6) 326 (091-11.72) 0.070

Abbreviation: HR hazard ratio, Cl confidence interval, LN lymph node, rENE
radiology extra-nodal extension

Table 5 Multivariate analysis of patients in the Re-irradiation

group
Variables HR (95%Cl) P
Overall survival

Age at recurrent (< 50 vs.> 50 years) 3.35(1.19-942) 0.022
Regional relapse-free survival

GTV-N dose (<60 vs.>60 Gy) 0.18 (0.05-0.68) 0.011
Distant metastasis-free survival

Induction chemotherapy at recurrent 0.26 (0.09-0.75) 0.013

(without vs. with)

Abbreviation: HR hazard ratio, C/ confidence interval

impact of rENE on irrNPC, allowing for earlier prog-
nostic assessment before surgery or re-irradiation.
Research studies have reported 5-year OS rates for
patients with irrNPC ranging from 58% to 87.1% [20-
23], which is in line with our study. According to the
Chinese Society of Clinical Oncology (CSCO) guide-
lines, neck lymph node dissection is a critical curative
treatment for irrNPC, and postoperative radiotherapy
after lymph node dissection is also a viable treatment
option [7]. Our study demonstrated that the efficacy of
neck lymph node dissection with or without postopera-
tive radiotherapy was similar to that of re-irradiation
alone. Furthermore, there was no significant difference
in whether postoperative re-irradiation was adminis-
tered after neck lymph node dissection, aligning with
previous findings [24]. In clinical practice, most cases
of regionally recurrent disease are technically resect-
able [25]. Radical neck dissection (RND) or modified
radical neck dissection (MRND) are widely considered
to be the mainstays of treatment [6, 26]. Selective neck
dissection (SND) has become increasingly popular in
recent years [11]. In our study, different surgical modal-
ities did not provide any “protective” effect on the sur-
vival prognosis of irrNPC patients. Among patients in
the Surgery group, the rN classification was the only
factor significantly associated with OS, with a marked
decrease in survival rates for patients in the rN3 classi-
fication. In addition, patients with out-field recurrence
and bilateral lymph node recurrence had significantly
worse regional control rates. Therefore, for patients
with a high recurrent staging, further research is
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needed to determine whether adjuvant chemotherapy,
radiotherapy, or immunotherapy can prolong survival.

Re-irradiation is one of the main treatment modalities
for irrNPC patients, especially for those patients with
a recurrence interval of more than 1 year [7, 27]. Sham
et al. reported that re-irradiation for regional lymph node
recurrence yielded poor results, with a 5-year OS of only
19.7%. For patients with lymph nodes larger than 4 cm?,
the 5-year RRFS was as low as 16% [28]. Similarly, Daniel
et al. reported that the 3-year RRFS after re-irradiation
for irrNPC following RND was 24%, whereas it was 65%
for patients receiving RND alone [29]. However, these
studies employed conventional radiotherapy techniques,
and the median dose to the recurrent neck lymph nodes
ranged from 51 to 53.4 Gy, which was very different from
the radical dose of intensity-modulated radiation therapy
(IMRT) used in most patients in our study. The conclu-
sion drawn in the study by Xiao et al. [5] is consistent
with our findings that patients who underwent surgery
had similar OS to those who received re-irradiation with
IMRT. Notably, only a small percentage (8.6%) of patients
in their study received re-irradiation, which could intro-
duce significant bias. In our study, the use of induction
chemotherapy before re-irradiation reduced the risk of
distant metastasis in the re-irradiation group. Thus, for
patients with a high risk of metastasis, such as those with
a high risk of metastasis according to rN3 classification
or the presence of rENE, induction chemotherapy may be
advised before re-irradiation.

This study has several limitations. First, as a retrospec-
tive study, it is susceptible to selection bias. The absence
of a detailed analysis of treatment-related toxicity in
patients undergoing re-irradiation for isolated regional
recurrence is another limitation. Moreover, this was a
single-center study conducted in a high-incidence region,
possibility limiting the generalizability of the results to
a broader population. These findings are more likely
to apply to patients with WHO type III nasopharyn-
geal carcinoma, which is more common in southern
China. Additional studies from different centers or well-
designed prospective studies are needed to validate these
results.

Conclusion

In conclusion, our study suggested that, compared with
patients treated with surgery, irrNPC patients treated
with aggressive radiotherapy alone or in combination
with chemotherapy can achieve similar outcomes. These
findings warrant further validation through multicenter,
large-sample studies.

Abbreviations
irNPC  Isolated regional lymph node recurrent nasopharyngeal carcinoma
oS Overall survival
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RRFS Regional recurrence-free survival
DMFS Distant metastasis-free survival
ROC Receiver operating characteristic

rENE Radiologic extra-nodal extension
pENE Pathological extracapsular extension
rGTV Recurrence gross tumor volume

N Recurrent lymph node

DVH Dose-volume histogram

RND Radical neck dissection

MRND  Modified radical neck dissection
SND Selective neck dissection

LNR Lymph node resection

MRI Magnetic resonance imaging

cT Computed tomography

PET-CT  Positron emission tomography-CT
GTV Gross tumor volume

cTv Clinical target volume

PTV Planning target volume

IMRT Intensity-modulated radiation therapy
IC Induction chemotherapy

CCRT Concurrent chemoradiation

MAD Maximal axial diameter

EBV Epstein-Barr virus

TP Docetaxel/paclitaxel and platinum
GP Gemcitabine and platinum

TPF Docetaxel/paclitaxel, platinum and 5-Fu
PF Platinum and 5-Fu

CR Complete response

PR Partial response

SD Stable disease

PD Progressive disease

LN Lymph node

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512885-024-12259-w.

Supplementary Material 1.

Supplementary Material 2.

Acknowledgements
We thank all the participants for their contribution and participation.

Authors’ contributions

JFZ and CL were responsible for the conception and design of the study. YBC
and YPH contributed to the data collection and wrote the article. XQC, ZWC,
XNP and SJL interpreted and analyzed the data. All the authors reviewed the
manuscript and approved the final version for submission.

Funding

The present study was sponsored by the National Natural Science Foundation
of China (grant no. 82373200), the Fujian Provincial Natural Science Founda-
tion of China (grant no. 2023J011253), the Fujian Clinical Research Center for
Radiation and Therapy of Digestive, Respiratory and Genitourinary Malignan-
cies (grant no. 2022YNG15) and was also supported by the High-level Talent
Development Program and Training Program for Academic Leaders of Fujian
Cancer Hospital.

Availability of data and materials

The raw data supporting the conclusions of this article will be made avail-
able by the authors. Further inquiries can be directed to the corresponding
authors.


https://doi.org/10.1186/s12885-024-12259-w
https://doi.org/10.1186/s12885-024-12259-w

Chen et al. BMC Cancer (2024) 24:483

Declarations

Ethics approval and consent to participate

This study was approved by the Ethics Committee of Fujian Cancer Hospital,
and written informed consent was obtained from all patients (approval no:
K2023-007-01).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Radiation Oncology, Clinical Oncology School of Fujian Medi-
cal University, Fujian Cancer Hospital, Fuzhou 350014, China. >Department

of Otolaryngology, Fujian Medical University Union Hospital, Fuzhou, Fujian,
China. *Department of Preventive Medicine, School of Public Health, Fujian
Medical University, Fuzhou, Fujian, China. 4Fuzhou Center for Disease Control
and Prevention, Fuzhou, Fujian, China. °Key Laboratory of Ministry of Educa-
tion for Gastrointestinal Cancer, Fujian Medical University, Fuzhou, Fujian,
China. °Fujian Key Laboratory of Translational Cancer Medicine, Fuzhou, Fujian,
China.

Received: 26 December 2023 Accepted: 15 April 2024
Published online: 16 April 2024

References

1. ChenY-P,Chan ATC, Le Q-T, Blanchard P, Sun Y, Ma J. Nasopharyngeal
carcinoma. Lancet. 2019;394(10192):64-80.

2. Lee AWM, Ng WT, Chan JYW, Corry J, Makitie A, Mendenhall WM, Rinaldo
A, Rodrigo JP, Saba NF, Strojan P, et al. Management of locally recurrent
nasopharyngeal carcinoma. Cancer Treat Rev. 2019;79:101890.

3. Yeung DCM, Yeung Z, Wong EWY, Vlantis AC, Chan JYK. Neck lymph node
status on survival of regionally recurrent or persistent nasopharyngeal
carcinoma. Sci Rep. 2020;10(1):5622.

4. Wang SY, Lou JL, Chen J, Zhang SZ, Guo L. Salvage surgery for neck
residue or recurrence of nasopharyngeal carcinoma after primary radio-
therapy: options of surgical methods and regions. World J Surg Oncol.
2016;14:89.

5. Xiao X-T, Wu Y-S, Chen Y-P, Liu X, Guo R, Tang L-L, Ma J, Li W-F. Patterns
and prognosis of regional recurrence in nasopharyngeal carcinoma after
intensity-modulated radiotherapy. Cancer Med. 2023;12(2):1399-408.

6. LangJ,HuC, LuT,Pan J, Lin T. Chinese expert consensus on diagnosis
and treatment of nasopharyngeal carcinoma: evidence from current
practice and future perspectives. Cancer Manag Res. 2019;11:6365-76.

7. Tang LL, ChenYP, Chen CB, Chen MY, Chen NY, Chen XZ, Du XJ, Fang WF,
Feng M, Gao J, et al. The Chinese Society of Clinical Oncology (CSCO)
clinical guidelines for the diagnosis and treatment of nasopharyngeal
carcinoma. Cancer Commun (Lond). 2021:41(11):1195-227.

8. LiuX,Wu B, Huang J, Qin'Y, Zhang Z, Shi L, Hong X, Ding Q, Peng G,

Yang K. Tumor factors associated with in-field failure for nasopharyn-
geal carcinoma after intensity-modulated radiotherapy. Head Neck.
2022;44(4):876-88.

9. GuoQ, ZhengY,LinJ, XuY,HuC, Zong J, LuT, Xu H, Chen B, Liang Q, et al.
Modified reduced-volume intensity-modulated radiation therapy in non-
metastatic nasopharyngeal carcinoma: A prospective observation series.
Radiother Oncol. 2021;156:251-7.

10. HuY,LuT, Huang SH, Lin S, ChenY, Fang Y, Zhou H, ChenY, Zong J,
Zhang Y, et al. High-grade radiologic extra-nodal extension predicts
distant metastasis in stage Il nasopharyngeal carcinoma. Head Neck.
2019/41(9):3317-27.

11. LiuY-P, Li H, You R, Li J-B, Liu X-K, Yang A-K, Guo X, Song M, Zhang Q,
Guo Z-M, et al. Surgery for isolated regional failure in nasopharyngeal
carcinoma after radiation: Selective or comprehensive neck dissection.
Laryngoscope. 2019;129(2):387-95.

12. Zong J-F, Liang Q-D, Lu Q-J, Liu Y-H, Xu H-C, Chen B-J, Guo Q-J, Xu
Y, Hu C-R, Pan J-J, et al. Comparison of radiotherapy combined with

Page 10 of 10

nimotuzumab vs. chemoradiotherapy for locally recurrent nasopharyn-
geal carcinoma. BMC Cancer. 2021;21(1):1274.

13. Lin S, Pan J,Han L, Zhang X, Liao X, Lu JJ. Nasopharyngeal carcinoma
treated with reduced-volume intensity-modulated radiation therapy:
report on the 3-year outcome of a prospective series. Int J Radiat Oncol
Biol Phys. 2009;75(4):1071-8.

14. HuY-J, LuT-Z, Guo Q-J, Zhang L, Xiao Y-P, Lin S-J, Zhou H, Zheng D-C,
Ding S-R, Liu L-Z, et al. The role of radiologic extranodal extension in pre-
dicting prognosis and chemotherapy benefit for T1-2 N1 nasopharyn-
geal carcinoma: A multicenter retrospective study. Radiother Oncol.
2023;178:109436.

15. NgWT, Soong YL, Ahn YC, AlHussain H, Choi HCW, Corry J, Grégoire V,
Harrington KJ, Hu CS, Jensen K, et al. International recommendations
on reirradiation by intensity modulated radiation therapy for locally
recurrent nasopharyngeal carcinoma. Int J Radiat Oncol Biol Phys.
2021;110(3):682-95.

16. Poh SS, Soong YL, Sommat K, Lim CM, Fong KW, Tan TW, Chua ML,
Wang FQ, Hu J, Wee JT. Retreatment in locally recurrent nasopharyngeal
carcinoma: current status and perspectives. Cancer Commun (London,
England). 2021;41(5):361-70.

17. Karakurt Eryilmaz M, Kadiyoran C. Prognostic significance of radiologic
extranodal extension in nasopharyngeal cancer. Otolaryngol Head Neck
Surg. 2022;166(2):321-6.

18. Tsai T-Y, Chou Y-C, Lu Y-A, Kang C-J, Huang S-F, Liao C-T, Chang K-P. The
prognostic value of radiologic extranodal extension in nasopharyn-
geal carcinoma: Systematic review and meta-analysis. Oral Oncol.
2021;122:105518.

19. LuT, HuY, XiaoY, Guo Q Huang SH, O'Sullivan B, Fang Y, Zong J, ChenY,
Lin S, et al. Prognostic value of radiologic extranodal extension and its
potential role in future N classification for nasopharyngeal carcinoma.
Oral Oncol. 2019;99:104438.

20. Lo W-C, Wang C-P, Ko J-Y, Lou P-J, Yang T-L, Wang C-W, Hu Y-L, Chen T-C.
Salvage treatment for isolated regional failure of nasopharyngeal carci-
noma after primary radiotherapy. Ann Surg Oncol. 2012;19(3):1001-8.

21. Peng H, Wang SJ, Yang X, Lin J, Guo H, Liu M. Modified radical neck dis-
section for residual neck disease after radiotherapy of nasopharyngeal
carcinoma. Auris Nasus Larynx. 2014;41(5):485-90.

22. Tsang RKY, Chung JCK, Ng YW, To VSH, Ho ACW, Chan JYW, Ho WK,

Wei WI. Efficacy of neck dissection for locoregional failures versus
isolated nodal failures in nasopharyngeal carcinoma. Head Neck.
2012;34(5):638-42.

23. LiX,LinCYan J,Chen Q,Sun X, Liu'S,Guo S, Liu L, Xie H, Tang Q, et al.
Establishment of a prognostic scoring model for regional recurrent
nasopharyngeal carcinoma after neck dissection. Cancer Biol Med.
2020;17(1):227-36.

24. WeiWI, Ho WK, Cheng AC, Wu X, Li GK, Nicholls J, Yuen PW, Sham JS.
Management of extensive cervical nodal metastasis in nasopharyngeal
carcinoma after radiotherapy: a clinicopathological study. Arch Otolaryn-
gol Head Neck Surg. 2001;127(12):1457-62.

25. Tsang RK, Ng W-T. Treatment of persistent/recurrent nodal disease
in nasopharyngeal cancer. Curr Opin Otolaryngol Head Neck Surg.
2021,29(2):86-92.

26. LouJ,Wang S, Guo L, Zhao J, Wang K, Ge M. Salvage surgery for neck
recurrence or residue of nasopharyngeal carcinoma after primary
radiotherapy. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi.
2014,49(4):300-4.

27. QiuS, Lin'S, Tham IWK, Pan J, Lu J, Lu JJ. Intensity-modulated radiation
therapy in the salvage of locally recurrent nasopharyngeal carcinoma. Int
J Radiat Oncol Biol Phys. 2012;83(2):676-83.

28. Sham JS, Choy D. Nasopharyngeal carcinoma: treatment of neck node
recurrence by radiotherapy. Australas Radiol. 1991;35(4):370-3.

29. Chua DTT, Wei WI, Sham JST, Cheng ACK, Au G. Treatment outcome for
synchronous locoregional failures of nasopharyngeal carcinoma. Head
Neck. 2003;25(7):585-94.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Efficacy of salvage surgery versus re-irradiation for isolated regional lymph node recurrence in patients with nasopharyngeal carcinoma
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Patient characteristics
	Treatment modalities
	Follow-up
	Statistical analysis

	Results
	Genera information
	Survival analysis of the entire population
	Establishment of a predictive nomogram model
	Subgroup analysis in the Surgery group
	Subgroup analysis of the Re-irradiation group

	Discussion
	Conclusion
	Acknowledgements
	References


