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Objective: The efficacy of surgery as the primary treatment modality for nasopharyngeal 
carcinoma (NPC) is yet to be clarified. Therefore, we aimed to explore the short- and long- 
term efficacy of surgery for early-stage NPC.
Methods: We retrospectively evaluated 341 patients diagnosed with early-stage NPC 
between September 2010 and December 2015. Among them, 58 patients underwent endo-
scopic nasopharyngectomy combined with chemoradiotherapy, whereas 283 patients under-
went conventional chemoradiotherapy. The patients who underwent concurrent 
chemoradiotherapy or radiotherapy alone were matched to patients who underwent surgery 
in a 1:2 ratio using propensity score matching to analyze the clinical efficacy of each 
therapeutic modality. The primary endpoint was survival, and the secondary endpoints 
were tumor regression rate and reduction in Epstein–Barr virus (EBV)-DNA levels.
Results: After matching, 156 patients were enrolled (58 patients in the surgery group; 98 
patients in the non-surgery group). The baseline data of the matched patients had good inter- 
group comparability (All P>0.05). The surgery group had significantly higher 5-year overall 
survival (98.30% vs. 91.70%), disease-free survival (98.30% vs. 81.40%), and recurrence- 
free survival (100.00% vs. 90.10%) rates than did the non-surgery group (All P<0.05). In 
total, 0 and 14 patients in the surgery and non-surgery groups, respectively, had residual 
cancer at the end of treatment (P=0.001). All patients in the surgery group tested negative for 
EBV-DNA, whereas two patients in the non-surgery group tested positive. The incidence of 
hematologic toxicity during treatment was similar between the two groups (All P>0.05). 
Still, the incidence of severe oral mucositis was lower in the surgery group than in the non- 
surgery group (37.9% vs. 54.08%, P=0.051).
Conclusion: Surgery can improve the clearance rate of EB virus and reduce tumor residue. 
Surgery may be a safe and effective treatment for early NPC.
Keywords: nasopharyngeal carcinoma, endoscopic surgery, radiotherapy, prognosis

Introduction
Radical endoscopic surgery is the primary treatment modality for early laryngeal 
cancer1 and thyroid cancer.2 Endoscopic surgery not only enables complete tumor 
resection but also preserves organ functions. Nasopharyngeal carcinoma (NPC) is 
the most prevalent type of head and neck cancer in Southern China,3 with the most 
common pathological type being WHO type III, which is sensitive to radiotherapy. 
Most patients with NPC are diagnosed at the middle to the advanced stage of the 
disease due to the inaccessibility of the nasopharynx and the nonpalpable nature of 
early symptoms. Middle- to late-stage NPC is generally responsive to 
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chemoradiotherapy. However, some patients experience 
treatment failure primarily due to residual disease, recur-
rence, distant metastasis, and nasopharyngeal 
hemorrhage.4,5 To ensure better local control rates, clin-
icians tend to increase the local radiation dose, which 
results in more radiotherapy-related complications.

The development of NPC screening modalities and 
advancements in imaging examinations have, in turn, 
increased the early detection rate of early-stage NPC in 
recent years.6 We previously found that endoscopic naso-
pharyngectomy yields better overall survival (OS) and 
lower incidence of xerostomia than conventional 
chemoradiotherapy.7 One study also showed that endo-
scopic nasopharyngectomy is not inferior to chemora-
diotherapy with respect to recurrence and metastasis.8 

Liu et al even reported residual tumors in a proportion of 
NPC patients who underwent chemoradiotherapy.9 

Although surgery has been established as an effective 
modality for post-treatment residual or recurrent 
tumors,10 its efficacy as the initial treatment modality for 
NPC remains unclear. Further, the usefulness of neck dis-
section in NPC has rarely been studied. Thus, this study 
aimed to investigate the short- and long-term efficacy of 
endoscopic nasopharyngectomy combined with chemora-
diotherapy with respect to the tumor regression rate and 
prognosis in patients with early NPC.

Data and Methods
Study Design and Patients
Data for the patients with NPC were retrieved from the 
database of The People’s Hospital of Guangxi Zhuang 
Autonomous Region (Nanning, China). This study was 
approved by our institutional ethical committee 
(NO.20080301). We evaluated 341 patients diagnosed 
with early-stage NPC between September 2010 and 
December 2015. The inclusion criteria were: (1) treatment- 
naïve pathologically diagnosed early NPC (stage I and II); 
(2) Karnofsky score >80 points; (3) no distant metastasis. 
Exclusion criteria: (1) T1 patients with oropharynx inva-
sion; (2) T2 patients with internal carotid artery involve-
ment or posterior parapharyngeal space invasion, or 
patients with parapharyngeal lymph node enlargement. In 
total, 341 NPC patients were included. Among them, 58 
underwent endoscopic nasopharyngectomy with or with-
out neck dissection, whereas 283 underwent chemora-
diotherapy. All patients were staged according to the 

Union for International Cancer Control NPC staging sys-
tem (7th Edition, 2010).

Treatment
Surgery
The detailed procedures for administrating endoscopic 
nasopharyngectomy were performed as previously 
reported.7 All patients were administered general anesthe-
sia before the surgery. Nasopharyngeal tumors were 
resected using a nasal electromotor, a plasma scalpel 
guided by a nasal endoscope. The tumor margins after 
primary resection were evaluated using magnetic reso-
nance imaging (MRI) of the nasopharynx and skull base 
as well as intraoperative observations. For N1 patients, 
functional neck dissection was performed concurrently.

Radiotherapy
All patients received radiotherapy. For conventional radio-
therapy, total radiation dose was 70~76Gy for nasophar-
yngeal lesions and 60~70Gy for cervical lesions in the 
non-surgery group, while total radiation dose was 60~64 
Gy for nasopharyngeal lesions and 60~64 Gy for cervical 
lesions in the surgery group. For intensity-modulated 
radiation therapy (IMRT), the prescribed dose was 
69~72Gy for nasopharyngeal lesions and cervical lesions 
in the non-surgery group, while the prescribed dose was 
59.4~63.8Gy for nasopharyngeal lesions and cervical 
lesions in the surgery group.

Chemotherapy
In general, the patients with stage II disease (T2N0, T1N1 
and T2N1) were recommended to receive concurrent che-
motherapy. The chemotherapy programs were: (1) 
Nedaplatin 80mg/m2 was administered via intravenous 
drip infusion on day 1, followed by a 120-h continuous 
infusion of 2000mg/m2 5-FU every four weeks for 2–3  
cycles; or (2) Cisplatin 30mg/m2 was administered via 
intravenous drip infusion on day 1–3, followed by a 120- 
h continuous infusion of 2000 mg/m2 5-FU every four 
weeks for 2–3 cycles.

Detection of Blood Cells
The blood tests for hemoglobin level, neutrophil counts, 
platelet counts, and white blood cell (WBC) counts were 
obtained before, during, and after treatment was carried 
out. Myelosuppression was assessed per the criteria for 
evaluating toxicity and side effects of drugs in the 
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Common Terminology Criteria for Adverse Events 
(Version 4.03) issued by the US National Cancer Institute.

Evaluation of Tumor Regression Rate
All patients underwent contrast-enhanced MRI of the naso-
pharynx and skull base before and at the end of treatment. The 
tumor regression rate was evaluated based on the Response 
Evaluation Criteria in Solid Tumors (version 1.1).11

Evaluation of Oral Mucositis
Acute reactions in the oral and pharyngeal mucosa were 
evaluated according to the Common Terminology Criteria 
for Adverse Events (Version 4.03). Grade ≥3 mucosal 
reactions were classified as severe mucositis, whereas 
grade 1 or 2 reactions were mild mucositis.

Follow-Up
After completing treatment, patients were subsequently 
followed up every 3 months during the first years, every 

6 months during the second year, and annually from the 
third year onwards.

The OS was defined as the period from the diagnosis of 
NPC to the date of death from any cause or the censoring 
of patients at the last follow-up. Disease-free survival 
(DFS) was defined as the period from the diagnosis to 
the date of disease recurrence, metastasis, or death. 
Relapse-free survival (RFS) was defined as the interval 
from the diagnosis to first recurrence or final follow-up. 
Distant metastasis-free survival (DMFS) was defined as 
the time from the diagnosis to first distant metastasis or 
final follow-up.

Statistical Analysis
The primary endpoint was survival, and the secondary 
endpoints were tumor regression rate and the reduction 
in Epstein–Barr virus (EBV-DNA) levels. All statistical 
analyses were performed using the R statistical soft-
ware (ver.3.6.1). Propensity score matching of 1:2 

Table 1 Baseline Characteristics of 341 Patients

Characteristics All Patients (n=341) Non-Surgery (n=283) Surgery (n=58) χ2/t P value

Age 47.26 (10.68) 47.63 (10.77) 45.45 (10.13) 1.42 0.158

Sex

Male 230 (67.45%) 183 (64.66%) 47 (81.03%) 5.88 0.025
Female 111 (32.55%) 100 (35.34%) 11 (18.97%)

T stage

1 90 (26.39%) 56 (19.79%) 34 (58.62%) 37.36 <0.001
2 251 (73.61%) 227 (80.21%) 24 (41.38%)

N stage
0 174 (51.03%) 131 (46.29%) 43 (74.14%) 14.94 <0.001
1 167 (48.97%) 152 (53.71%) 15 (25.86%)

Clinical stage

I 58 (17.01%) 33 (11.66%) 25 (43.10%) 33.71 <0.001
II 283 (82.99%) 250 (88.34%) 33 (56.90%)

Radiotherapy
IMRTa 232 (68.04%) 194 (68.55%) 38 (65.52%) 0.20 0.774
2DRTb 109 (31.96%) 89 (31.45%) 20 (34.48%)

Concurrent Chemotherapy

Without 45 (13.20%) 39 (13.78%) 6 (10.34%) 0.50 0.546
With 296 (86.80%) 244 (86.22%) 52 (89.66%)

Residual_position
No 289 (84.75%) 231 (81.63%) 58 (100.00%) 12.57 0.007
NPc 29 (8.50%) 29 (10.25%) 0 (0.00%)

LNd 22 (6.45%) 22 (7.77%) 0 (0.00%)
NP&LN 1 (0.29%) 1 (0.35%) 0 (0.00%)

Notes: aIntensity modulated radiotherapy; b2-dimensional radiotherapy; cNasopharynx; dCervical lymph nodes. Bold formatting indicates statistically significant.
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scheme was applied to develop comparable cohorts of 
patients with surgery and without surgery. Count data 
were compared using the χ2 test, whereas measurement 
data were analyzed using the t-test or analysis of var-
iance. Non-normally distributed measurement data 
were compared using the rank-sum test. Survival 
curves were plotted using the Kaplan-Meier 
method for univariate survival analysis and then 
analyzed using the Log rank test. Multivariate 
analysis was performed using the Cox proportional- 
hazards model. P<0.05 was considered statistically 
significant.

Results
Patient Characteristics
Sex, T stage, N stage, clinical stage, and position of 
residual tumors were significantly different between the 
surgery and the non-surgery groups (All P<0.05), as 
shown in Table 1. In total, 51 of the 341 patients had 

residual tumors at the end of treatment (28 patients 
with nasopharyngeal residue; 22 patients, cervical resi-
due; and one patient, nasopharyngeal plus cervical 
residues). There were 7 and 44 patients with T1 and 
T2 disease, respectively, who had residual tumors. At 
the end of treatment, the residual group had lower 
disease-free survival (DFS), recurrence-free survival 
(RFS), and distant metastasis-free survival (DMFS) 
rates than did the non-residual group (All P<0.05), 
but there was no significant difference in their OS 
rates (P>0.05) (Figure 1).

Matching results
After matching, 156 patients were included in the ana-
lysis (58 patients in the surgery group; 98 patients in the 
non-surgery group). There were no significant differ-
ences in age, sex, T stage, N stage, clinical stage, and 
radiotherapy modality (All P>0.05) between the two 
groups (Table 2).

Figure 1 Comparison of survival curves between residual and non-residual group in patients with early-stage nasopharyngeal carcinoma (n=341) ((A) Overall survival; (B) 
Disease-free survival; (C) Relapse-free survival; (D) Distant metastasis-free survival).

Weng et al                                                                                                                                                            Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                             

Cancer Management and Research 2020:12 7816

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Survival Analysis
The median follow-up was 63 months (29–104 months) with 
the following stats: 12 patients died, 8 patients experienced 
recurrence, and 8 patients developed distant metastases, 1 
patient developed recurrence and distant metastases. In total, 

0 and 14 patients in the surgery and the non-surgery groups, 
respectively, had a residual tumor at the end of the treatment 
(P=0.001). The surgery group had significantly higher 5-year 
OS (98.30% vs. 91.70%), DFS (98.30% vs. 81.40%), RFS 
(100.00% vs. 90.10%), and DMFS (98.30% vs. 91.30%) rates 

Table 2 Baseline Characteristics of Patients After Propensity Score Matching

Characteristics All Patients (n=156) Non-Surgery (n=98) Surgery (n=58) χ2/t P value

Age 47.06 (10.69) 48.01 (10.95) 45.45 (10.13) 1.45 0.149

Sex

Male 123 (78.85%) 76 (77.55%) 47 (81.03%) 0.27 0.709
Female 33 (21.15%) 22 (22.45%) 11 (18.97%)

T stage

1 84 (53.85%) 50 (51.02%) 34 (58.62%) 0.85 0.426
2 72 (46.15%) 48 (48.98%) 24 (41.38%)

N stage
0 111 (71.15%) 68 (69.39%) 43 (74.14%) 0.40 0.601
1 45 (28.85%) 30 (30.61%) 15 (25.86%)

Clinical stage

I 57 (36.54%) 32 (32.65%) 25 (43.10%) 1.72 0.253
II 99 (63.46%) 66 (67.35%) 33 (56.90%)

Radiotherapy
IMRTa 113 (72.44%) 75 (76.53%) 38 (65.52%) 2.21 0.163
2DRTb 43 (27.56%) 23 (23.47%) 20 (34.48%)

Concurrent Chemotherapy

No 27 (17.31) 21 (21.43) 6 (10.34) 3.13 0.093
Yes 129 (82.69) 77 (78.57) 52 (89.66)

Residualposition
No 141 (90.38%) 84 (85.71%) 58 (100.00%) 9.10 0.014
NPc 11 (7.05%) 10 (10.20%) 0 (0.00%)

LNd 3 (1.92%) 3 (3.06%) 0 (0.00%)
NP&LN 1 (0.64%) 1 (1.025) 0 (0.00%)

Note: Bold formatting indicates statistically significant. 
Abbreviations: aIntensity modulated radiotherapy; b2-dimensional radiotherapy; cNasopharynx; dCervical lymph nodes.

Table 3 Univariate Survival Analysis of 156 Patients with Nasopharyngeal Carcinoma

Variable OS DFS RFS DMFS

χ2 P value χ2 P value χ2 P value χ2 P value

Age group 4.37 0.037 6.25 0.012 6.49 0.011 1.45 0.229

Sex 2.91 0.088 2.52 0.112 2.50 0.114 0.61 0.436
T stage 0.08 0.783 0.30 0.586 0.02 0.894 0.31 0.581

N stage 5.30 0.021 3.68 0.055 0.16 0.689 7.18 0.007
Clinical stage 2.27 0.132 1.47 0.225 0.06 0.807 2.65 0.104

RT technique 0.93 0.334 0.28 0.595 0.10 0.750 1.19 0.276

Endoscopic surgery 5.43 0.020 8.31 0.004 5.76 0.016 2.87 0.090

Note: Bold formatting indicates statistically significant. 
Abbreviations: OS, overall survival; DFS, disease-free survival; RFS, relapse-free survival; DMFS, distant metastasis-free survival; RT, radiotherapy.
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than did the non-surgery group (P=0.020, 0.004, 0.016, and 
0.090, respectively, Table 3 and Figure 2). Multivariate analy-
sis showed that surgery is an independent variable influencing 
DFS (Figure 3).

Subgroup Analysis
In the survival analysis of 57 patients with stage I NPC, 
the results showed no significant difference in OS, DFS, 
RFS, and DMFS between the surgery and non-surgery 
groups (All P>0.05). In the survival analysis of 99 patients 
with stage II NPC, the surgery group had higher OS, DFS, 
and RFS rates than did the non-surgery group (P=0.079, 
0.037, and 0.077, respectively, Figure 4). Among stage II 
patients with lymph node metastasis, the neck dissection 
group (n=14) had higher 5-year OS (92.90% vs. 87.10%), 
DFS (92.90% vs. 75.90%), RFS (100.00% vs. 90.30%), 
and DMFS (92.90% vs. 82.00%) than did the non- 
dissection group (n=31), but the differences were not sig-
nificant (All P>0.05, Figure 5). In 4 of the 14 patients who 

underwent endoscopic nasopharyngectomy combined with 
neck dissection, the postoperative pathological analysis 
indicated by the absence of metastatic carcinoma in the 
cervical lymph nodes. The representative cases are pre-
sented in Figure 6.

Changes in EBV-DNA
The average pretreatment EBV-DNA level was 0.57 log10 
copies/mL for the surgery group and 0.58 log10 copies/mL 
for the non-surgery group (P=0.967). At the end of the 
treatment, all patients in the surgery group tested negative 
for EBV-DNA, whereas two patients in the non-surgery 
group tested positive for EBV-DNA.

Inter-Group Comparison of Radiation 
Dose and Toxic Effects
The median nasopharyngeal radiation dose was 60 Gy for 
the surgery group and 70 Gy for the non-surgery group, 
with significant difference (P<0.001). The incidence of 

Figure 2 Comparison of survival curves between surgery and non-surgery group in patients with early-stage nasopharyngeal carcinoma (n=156) ((A) Overall survival; (B) 
Disease-free survival; (C) Relapse-free survival; (D) Distant metastasis-free survival).
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hematologic toxicities during treatment was similar 
between the two groups (Figure 7). The incidence of 
severe oral mucositis throughout treatment was signifi-
cantly different between the surgery group and the non- 
surgery group (37.9% vs. 54.08%, P=0.051). The mean 
weight loss at the end of treatment was 6.09± 3.72 kg in 
the surgery group and 5.22±2.80 kg in the non-surgery 

group, with no significant difference (P=0.098), as shown 
in Figure 8.

Discussion
The efficacy of surgery as the primary treatment mod-
ality for NPC is yet to be clarified. This study found 
that surgery combined with chemoradiotherapy can 

Figure 3 Forest plots depicting the multivariate association of clinicopathological characteristics with overall survival (A) and disease-free survival (B). *Indicates statistically 
significant.
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improve survival in NPC patients, particularly those 
with stage II disease. The OS and DFS rates of the 
surgery group were higher than those of the non- 
surgery group even after propensity score matching. 
Multivariate Cox regression analysis also showed that 
surgery is an independent factor influencing the DFS of 
NPC patients.

Residual tumors after treatment are found in 
approximately 7% to 13% of NPC patients;12 similar 
finding was obtained in the current study (14.9%). 
However, unlike previous studies, we evaluated the 
tumor regression rate at the end of treatment. The 
common types of residual tumors include local (naso-
pharyngeal) and regional (cervical) residual disease, 
with the latter occurring more frequently than the for-
mer at the end of treatment.13 In this study, nasophar-
yngeal residues (n=28) were slightly more common 
than cervical residues (n=22), but both of these 
occurred only in the chemoradiotherapy group. No 

tumor residue was found in the surgery group. 
Although biopsy is widely recognized as the gold stan-
dard for diagnosing residual NPC, tumor tissues are 
difficult to extract through biopsy because 69.4% of 
lesions occur outside the nasopharynx.14 Thus, cur-
rently, residual tumors are primarily diagnosed using 
contrast-enhanced MRI.13,15 However, the nasopharyn-
geal biopsy is an ideal diagnostic modality for residual 
lesions protruding into the nasal cavity. Biopsied tis-
sues can also be subjected to immunohistochemistry 
for several markers, such as the Ki-67 labeling index, 
to understand tumor proliferation.16 Positron emission 
tomography-computed tomography (PET-CT) is more 
accurate than MRI for evaluating local lesions, but 
also more expensive.17 Existing literature on the prog-
nostic impact of residual NPC is relatively limited and 
inconclusive. One study found no significant difference 
in survival rates between patients with and without 
residual disease after NPC treatment, and therefore, 

Figure 4 Comparison of survival curves between surgery and non-surgery group in patients with stage II nasopharyngeal carcinoma (n=99) ((A) Overall survival; (B) 
Disease-free survival; (C) Relapse-free survival; (D) Distant metastasis-free survival).
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recommended follow-up observation for these 
patients.18 In contrast, another study reported that the 
group with the residual disease should be actively 
treated as this group has lower survival rates than the 
group with no residual disease.19 Similarly, the group 
with residual disease in this study also had lower DFS, 
RFS, and DMFS than the group with no residual dis-
ease. T staging has been previously found to be the 
main influencing factor of local failure.20 We also 
found a higher rate of residual disease of 17.5% in 
T2 patients, whereas it was only 7.8% in T1 patients. 
This implied that the risk of residual tumor is posi-
tively correlated with the tumor size.

The EBV-DNA level at three months after treatment 
has been reported to be associated with tumor 
residue,13 and this association could be possible 

because NPC cells are a possible source of plasma 
EBV-DNA. Tumor residue, local recurrence, and dis-
tant metastasis are likely to occur in patients with 
detectable EBV-DNA even after treatment.21 In this 
study, all patients in the surgery group tested negative 
for EBV-DNA at the end of treatment, whereas two 
patients in the chemoradiotherapy group remained 
positive for EBV-DNA. This was probably because 
the surgical resection removed the nasopharyngeal 
and cervical lesions, and consequently, reduced the 
main sources of EBV.22 Wang et al also reported that 
the EBV clearance rate is an independent risk factor 
influencing NPC prognosis.23

We previously found a higher 3-year OS rate in early 
NPC patients undergoing surgery than in patients under-
going chemoradiotherapy (98.44% vs. 91.98%), whereas 

Figure 5 Comparison of survival curves between neck dissection and non-neck dissection in patients with T1-2N1 nasopharyngeal carcinoma (n=45) ((A) Overall survival; 
(B) Disease-free survival; (C) Relapse-free survival; (D) Distant metastasis-free survival).
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there was no significant difference in DFS.7 Based on 
these findings, we extended the follow-up period in the 
current study and similarly found better OS and DFS 
rates in the surgery group than in the non-surgery group. 
However, in subgroup analysis, the current study found 
that the efficacy of surgery is similar to that of radio-
therapy among stage I NPC patients, in line with 
another study, except that the previous study evaluated 
ten newly diagnosed localized stage I NPC patients, and 
the surgery group did not undergo postoperative 
chemoradiotherapy.8 On contrast, among the stage II 
patients, surgery was superior to chemoradiotherapy 
with respect to the DFS. Further analysis of the N1 
patients showed that 14 of the 15 patients who under-
went endoscopic surgery also underwent functional neck 
dissection. The results of the survival analysis showed 
better survival in those who underwent dissection, but 
the difference was not statistically significant. This 
could be because of the limited number of cases. 

A previous study showed that cells from lymph node 
metastases could form new colonies of metastatic cancer 
cells in the lungs or other organs.24 Hence, preventing 
or reducing lymph node metastases can lower the risk of 
tumor metastasis. Wong et al suggested that surgical 
treatment is more appropriate for locally advanced 
NPC without distant metastasis,25 because the ratio of 
hypoxic cells increases with the size of the tumor, which 
significantly diminishes the radiation sensitivity of the 
tumor cells. These indicated that the promotion in DFS 
for NPC patients treated with surgery may be associated 
with removing radioresistant disease as compared with 
radiotherapy.

The incidence of severe oral mucositis in the cur-
rent study was lower in the surgery group than in the 
non-surgery group, possibly because the former was 
exposed to a lower radiation dose. As the mucosa is 
an early responding tissue, the mucosa is associated 
with the overall radiation dose. The oral and 

Figure 6 Pre- and post-operative MRI and high-definition endoscopic images. (A) Pre-operative MRI shows that the tumor is located in the right pharyngeal recess (red 
arrow). (B) Pre-operative MRI shows that lymph node (LN) metastases is located in the right side of the neck (red arrow). (C, D) The post-operative MRI did not show 
tumor residual. (E) Pre-operative endoscopic examination shows the tumor is located in the left nasopharynx. (F) Pre-operative endoscopic examination shows the tumor is 
located in the right nasopharynx. (G, H) The post-operative endoscopic examination images show no visible tumor residual.
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pharyngeal mucosa will begin to change when the dose 
of radiotherapy ranges from 1500 cGy to 2000 cGy, 
and oral and pharyngeal ulcers may occur when the 
dose reaches up to 3000 cGy.26 Compared with con-
ventional radiotherapy, IMRT improves the local con-
trol rate and overall survival of NPC but is also 
associated with a higher incidence of severe radiation- 
induced oral mucositis (ROM).27 Furthermore, both the 
surgery and non-surgery groups showed similar rates of 
hematologic toxicity, which indicated that surgery did 
not increase the side effects of treatment. In addition to 
achieving complete resection of nasopharyngeal 
tumors, endoscopic nasopharyngectomy has the 
benefit of being minimally invasive and allowing 
faster postoperative recovery. Patients with cervical 
lymph node metastasis underwent functional neck dis-
section, which preserved the sternocleidomastoid 

muscle, internal and external jugular veins, and acces-
sory nerve and had no effect on postoperative blood 
return.

This study has some limitations. First, the possibility of 
bias could not be eliminated because of the retrospective study 
design, but propensity score matching was performed to com-
pensate. Second, some patients were not tested for EBV-DNA. 
Third, due to the limited number of N1 patients who underwent 
endoscopic nasopharyngectomy without neck dissection, the 
exact prognostic impact of neck dissection for NPC remains 
unclear and needs to be further clarified in future studies with 
a larger sample size.

In conclusion, surgery combined with chemoradiother-
apy may be a safe and effective treatment modality for 
early-stage NPC. Further, it can reduce tumor residue and 
the occurrence of severe ROM, and improve the clearance 
rate of EB virus.

Figure 7 The hematologic toxicity between surgery and non-surgery group in patients with early-stage nasopharyngeal carcinoma (n=156, all P>0.05) ((A) Hemoglobin; (B) 
Neutrophils; (C) Platelets; (D) Leukocytes).
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Figure 8 The grade of oral mucositis and weight change between surgery and non- surgery group in patients with early-stage nasopharyngeal carcinoma (n=156, both 
P>0.05) ((A) Oral mucositis; (B) Weight change).
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