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Abstract 

Introduction  Nasopharyngeal cancer has a global incidence of less than 1.0 per 100,000 person-years. It origi-
nates from nasopharyngeal mucosa with the Fossa of Rosenmuller being the most common site. Radiation therapy 
with or without chemotherapy is an established first-line treatment modality given the sensitivity of the tumor.

Objectives  The aim of our study was to report survival outcomes amongst patients undergoing endonasal endo-
scopic nasopharyngectomy at a tertiary care referral center.

Methods  We conducted a retrospective longitudinal cohort study. We collected data on age, gender, prior treat-
ment, histology, extent of surgery, post-operative adjuvant therapy, and recurrence and reported the survival 
along mean survival time using Kaplan–Meier curves and log-rank test.

Results  A total of six patients, three males and three females with a mean age of 43.7 years were included in our 
study. Of the six, three patients underwent a salvage procedure whereas three patients received upfront definitive 
surgical resection. Three patients developed recurrence with a mean survival time of 19.3 months. The disease-free 
survival at 1 and 2 years of surgery was 88.3% and 66% respectively.

Conclusion  Endonasal endoscopic nasopharyngectomy is an effective surgical procedure that can be undertaken 
for both salvage and primary cases. Our survival results are comparable to the literature.
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Main points

•	 Nasopharyngeal cancer has a global incidence of less 
than 1.0 per 100,000 person-years

•	 Radiation therapy with or without chemotherapy is 
an established first-line treatment modality given the 
sensitivity of the tumor.

•	 The aim of our study was to report survival outcomes 
amongst patients undergoing endonasal endoscopic 
nasopharyngectomy at a tertiary care referral center.

•	 A total of six patients, three males and three females 
with a mean age of 43.7  years were included in our 
study.

•	 The disease-free survival at 1 and 2 years of surgery 
was 88.3% and 66% respectively.

Background
Nasopharyngeal cancer is associated with Ebstein-
Barr Virus [1]. It has a global incidence of less than 1.0 
per 100,000 person-years [2]. It originates from naso-
pharyngeal mucosa with the Fossa of Rosenmuller 
being the most common site. Radiation therapy with or 
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without chemotherapy are established first-line treat-
ment modality given the sensitivity of the tumor [3]. 
The inclusion of chemotherapy is reserved for late-
stage disease [3]. Surgical input is usually confined to 
initial diagnostic biopsy or as salvage for select cases. 
Recurrence of nasopharyngeal carcinoma at 5  years 
after radiotherapy is reported as high as 56% [4] and the 
persistence of locoregional disease has been reported 
up to 20% [5, 6]. Re-irradiation of the nasopharynx is 
usually administered in such cases, however, it has 
severe complications which include osteoradionecrosis 
of the skull base, cranial nerve palsies, nasopharyngeal 
stenosis, and temporal bone necrosis, and these, cou-
pled with life-threatening hemorrhage, do not make re-
irradiation a favorable modality [7, 8].

Historically, extensive radical procedures have been 
employed for such cases that include, maxillary swing, 
mid-face degloving, transinfratemporal approaches, and 
intraoral trans-palatal approaches [9]. These surgical 
approaches are limited by narrow operative fields and 
surgical complications [9, 10]. Operating on previously 
irradiated tissue can lead to wound dehiscence and poor 
wound healing [11]. Moreover, trismus, facial scars, and 
palatal defect are among others [9, 10, 12]. Even with 
these caveats, surgical resection has shown promising 
results [13], and surgical dissection is carried out with 
special attention to important neurovascular bundles in 
close proximity, including the internal carotid artery in 
the lateral wall of the nasopharynx [14].

With advances in endoscopic skull base surgery, atten-
tion was given to endoscopic endonasal resection of 
nasopharyngeal carcinoma. The endoscopic approach 
provides enhanced magnification and clear visualiza-
tion of the tumour aiding in achieving clear margins 
[10]. Additionally, it has the advantage of avoiding facial 
scars and preservation of masticatory functions [15, 16]. 
Current literature, reports similar results of endonasal 
endoscopic nasopharyngectomy compared to irradia-
tion [6]. A recent meta-analysis suggests better outcomes 
with surgery [17]. We aimed to determine the manage-
ment and outcomes of patients treated with endonasal 
endoscopic nasopharyngectomy at a tertiary care referral 

center in the UK with special attention to disease-free 
survival.

Methods
A retrospective longitudinal cohort study was conducted 
at a tertiary care center in Birmingham, United Kingdom. 
Ethical approval was obtained prior to conducting the 
study (ERC Number: CARMS-18223). Data on patients 
who underwent endonasal endoscopic nasopharyngec-
tomy was collected from December 2017 until February 
2021. All patients were operated on by a single surgeon 
with extensive experience in skull base procedures and 
were followed every 3  months for the first 2  years and 
then every 6  months. The eligibility criteria for the 
study were adult patients who underwent endoscopic 
nasopharyngectomy with diagnosed nasopharyngeal 
carcinoma including salivary gland carcinomas of the 
nasopharynx. Patients with missing records or those lost 
to follow-up were excluded as well as patients with very 
advanced tumors encasing the internal carotid artery. 
All the cases included in our study were discussed thor-
oughly in multidisciplinary discussions. None of these 
cases had any lymph node metastases, which were evalu-
ated both clinically and radiologically, and no neck dis-
sections were performed.

Surgical procedure
After induction of anesthesia and control of the airway, 
both nostrils were packed with 10 neuropathies soaked in 
adrenaline 1:10,000, on either side. Patients were moved 
to the operating table and neuronavigation was set up. 
This was followed by the head end elevated at 20° reverse 
Trendelenburg position. The type of nasopharyngectomy 
performed was categorized as per the Castelnuovo NEC 
grading system (types 1–3) [16] (Table 1).

Statistical analysis
We present continuous data as mean and standard devia-
tion. Categorical data is reported in frequencies and per-
centages. Follow-up of patients is reported in months. 
Recurrence was calculated from the date of surgery to the 
patient presenting with a mass in the nasopharynx picked 

Table 1  Castelnuovo grading system (type 1–3) for endonasal endoscopic nasopharyngectomy

Castelnuovo grading system for endoscopic nasopharyngectomy

Type 1 Starts with the removal of the posterior portion of the nasal septum. The resection is limited to the postero-
superior nasopharyngeal wall, reaching the bony floor of the sphenoid sinus superiorly and the pharyngobasi-
lar/prevertebral fascia posteriorly

Type 2 Extends superiorly to include also the anterior wall and the floor of the sphenoid sinus. In this case, the sphe-
noid rostrum and the intersphenoidal septum are removed

Type 3 Extends laterally to include the lateral nasopharyngeal wall and the cartilaginous portion of the eustachian tube
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up on nasal endoscopy or reported on PET scan on fol-
low-up visits. Kaplan–Meier curve was plotted to graphi-
cally represent time to recurrence. We also reported 
post-operative complications following the surgical pro-
cedure. Data was analyzed on STATA version 14 (Stata-
Corp LLC, College Station, TX, USA).

Results
A total of six patients were included in our study. The 
mean age was 43.7 ± 11.4 years. There was equal gender 
distribution. One patient (case 5) had previous cranial 
nerve palsies affecting cranial nerves IV and VI at the 
time of presentation. One of the patients (case 1) had a 
previous history of surgery followed by Intensity Modu-
lated Radiation Therapy (IMRT). Three of the patients 
(cases 1, 2, and 6) were operated on as salvage procedures 
post radiation whereas the other three were operated 
upon with curative intent (cases 3–5) (Table 2).

Two patients (case 2 and 6) were operated for naso-
pharyngeal cancer (NPC) as a salvage procedure. Two 
patients (cases 3 and 4) were operated for primary 
mucoepidermoid carcinoma. Case no 1 was operated 
for adenoid cystic carcinoma and case 5 was operated 
for clival chordoma. En bloc resection was carried out 
in three patients (cases 2–4) whereas segmental resec-
tion was performed in the remaining three cases [1, 5, 
6]. We were able to achieve macroscopic clear margins in 
all six cases however, due to segmental excision in three 
patients, the margin status was not commented upon by 
histologists (Tables 2 and 3).

The average length of hospital stay was 4.3 ± 4.2  days 
ranging from 1 to 11 days. One patient developed men-
ingitis which required inpatient antibiotic treatment. 
Another patient developed diabetes insipidus and stayed 
in the hospital for 8  days. None of our patients devel-
oped any new post-operative cranial nerve injury. Three 
patients developed recurrence with a mean time to 
recurrence of 40.3 months (Fig. 1). Mean follow-up time 

was 36.5 ± 19.4 months. Mean survival times along with 
their confidence interval are reported in Table 4.

Discussion
A total of six patients with nasopharyngeal malignan-
cies, who had undergone endonasal endoscopic naso-
pharyngectomy were included in our study. We report 
a mean survival time of 63 months for patients who did 
not develop recurrence and 40.3 months for patients who 
developed recurrence. Our results are a representation of 
patients who underwent nasopharyngectomy either as a 
salvage or upfront primary definitive resection.

Endoscopic nasopharyngectomy is not just reserved 
for nasopharyngeal carcinoma [14, 18]. Recently, there 
has been significant work published on treating various 
nasopharyngeal malignancies with endoscopic resection. 
Castelnuovo et  al. performed endoscopic resection on 
adenocarcinoma, adenoid cystic carcinoma, and mela-
noma amongst nasopharyngeal carcinoma [16]. Kamel 
et  al. performed endoscopic nasopharyngectomy for 
eight cases of NPC, one of adenocarcinoma, and one case 
of grade II squamous cell carcinoma [18]. In our current 
study, we report two cases of nasopharyngeal carcinoma, 
two cases of mucoepidermoid carcinoma, one case of 

Table 2  Characteristics of treatment of patients included in the study

* MEC Mucoepidermoid carcinoma, NPC Nasopharyngeal carcinoma

Patients Age Gender Previous cranial 
nerve palsy

Previous 
Radiation 
therapy

Surgery Type of 
nasopharyngectomy 
[16]

Histology Recurrence

Case 1 31 Male No Yes Salvage Type 3 Adenoid cystic Ca Yes

Case 2 32 Male No Yes Salvage Type 2 NPC No

Case 3 49 Female No No Primary Type 3 MEC No

Case 4 39 Male No No Primary Type 3 MEC No

Case 5 52 Female Yes No Primary Type 3 Clival chordoma Yes

Case 6 59 Female No Yes Salvage Type 3 NPC Yes

Table 3  Surgery and treatment-related factors

Variable Frequency (%)

Type of nasopharyn-
gectomy (Castelnuovo 
grading)

Type 1 0

Type 2 1 (16.7%)

Type 3 5 (83.3%)

Type of resection En bloc 3 (50%)

Segmental 3 (50%)

Adjuvant therapy Radiation therapy 2 (33.3%)

Palliative chemotherapy 2 (33.3%)

Proton therapy 1 (16.6%)

No further treatment 1 (16.6%)
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clival chordoma, and one patient with adenoid cystic 
carcinoma.

There is also controversy over primary resection of 
nasopharyngeal malignancy versus surgery reserved as a 
salvage procedure [16, 19, 20]. This debate exists due to 
the scarcity of evidence following surgical resection, and 
answering this can be achieved through meta-analysis 
[17]. Previously, radical procedures were employed to 
resect this segment of the skull base [9, 21], with higher 
morbidity and mortality compared to radiation therapy. 
With advances in endoscopic approaches, there have 
been reports of upfront surgical resection of skull base 
malignancies [22]. Castelnuovo et al. performed primary 
resection in five of 17 cases [16]. Lai and Chen performed 
primary endoscopic nasopharyngectomy in two cases 
[20]. Kamel et al. undertook primary resection for 2 out 
of 10 cases [18]. Al-Sheibani et al. reported 10 out of 20 
patients undergoing resection without a prior history of 
any treatment [15].

We also agree with the notion of endoscopic naso-
pharyngectomy for the recurrence of nasopharyngeal 
carcinoma. Liu et al. recently reported a large cohort of 
91 cases with recurrent or residual nasopharyngeal car-
cinoma treated with endoscopic resection [6]. Ning et al. 
reported nice cases of salvage endoscopic resection [23]. 
Macdonald et  al. reported two cases of salvage resec-
tion [24]. Our study includes three patients who under-
went endoscopic resection for recurrence. The practice 
of reserving endoscopic resection for salvage cases is 
rapidly changing to also include primary cases without 
any prior treatment history. This is attributed to grow-
ing knowledge and experience of skull base anatomy 
and technological advances enabling surgeons to reach 
deeper recesses of the skull base safely [25].

Most studies have reported en-bloc resection of tumors 
with frozen section clearance [19, 24, 26]; however, there 
are studies that have employed piece meal or segmen-
tal resections as well [18]. Tumors extending far later-
ally, especially near the internal carotid artery cannot 
be resected en bloc. Piece meal excision with an effort 
to achieve clear margins has also been reported. These 
patients are subsequently subjected to adjuvant radiation 
therapy [18]. We were able to achieve en bloc resection in 
three patients, whereas, the other three underwent seg-
mental excision. Castelnuovo and colleagues proposed a 
new endoscopic nasopharyngectomy classification sys-
tem [16]. Kamel et  al. reported eight cases undergoing 

Fig. 1  Kaplan–Meier curve of disease-free survival stratified on recurrence. Patients with recurrence had a mean survival time of 40.3 months 
versus 63 months for patients who did not develop recurrence

Table 4  Mean survival time in months using the log-rank test

a Largest observed analysis time is censored, mean is underestimated

Mean survival time 
(months)

95% 
Confidence 
interval

Recurrence No 63a –

Yes 40.3 26.9–53.7
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NER type II and two cases undergoing type I [18]. Simi-
larly, we report five cases undergoing type III and one 
case undergoing type II NER.

There are extensive reports on the overall and disease-
free survival of patients with nasopharyngeal carcinoma 
undergoing radiation and chemotherapy [27, 28]. This is 
further stratified based on histological types and stage of 
disease. In contrast, there is a scarcity of data on the sur-
vival of patients undergoing endoscopic resection both as 
salvage or as a primary surgery [17]. Liu et  al. reported 
an overall survival of 64.8% at 2  years and disease-free 
survival of 57.5% [6]. We report a disease-free survival of 
83.3% at 1 year and 66% at 2 years. None of our patients 
during this period had mortality, so we reported 100% 
survival (6/6) at 63 months post-endoscopic resection.

We acknowledge some limitations of our study, the 
most notable is the limited patient population included 
in our study. This is coupled with a lower external gen-
eralizability compared to large cohort studies. We also 
acknowledge that we have reported the survival of 
patients with different histologies which can potentially 
skew the results as one pathology differs from the other 
based on its natural history. We could not stratify our 
data given a small sample. Moreover, we have reported 
a combined disease-free survival time of patients who 
underwent salvage procedures and those who underwent 
primary resection. Given our limitations, the results of 
our study highlight the survival time of patients under-
going endoscopic nasopharyngectomy. It provides infor-
mation which can be pooled to assess survival in future 
meta-analyses. We propose multi-institutional studies, 
in collaboration with experienced rhinologists and skull 
base surgeons for large prospective cohort studies.

Conclusion
Endonasal endoscopic nasopharyngectomy is a use-
ful adjunct for treating patients with recurrent naso-
pharyngeal malignancies or with limited primary tumors. 
Recurrence was seen in 50% of our patients at 63 months. 
We also report a mean survival time of 40.3  months 
for patients who developed recurrence after undergo-
ing endoscopic nasopharyngectomy. Moreover, the dis-
ease-free survival was 83.3% and 66% at 1 and 2  years 
respectively.
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