Original article 5

Endoscopic nasopharyngectomy for nasopharyngeal carcinoma
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Background

The radiosensitivity of nasopharyngeal carcinoma has led to effective primary treatment using
radiation with or without chemotherapy. Despite modern radiotherapy techniques, recurrent
or persistent disease remains challenging.

Materials and Methods

This study included 10 patients who underwent endoscopic nasopharyngectomy: two
primary cases of nasopharyngeal carcinoma, five cases recurrent after finishing treatment
with chemoradiation by 7—14 months, and three patients showed residual disease just after
finishing therapy using chemoradiotherapy confirmed with biopsy. The average age was
43.5 years. Chemoradiotherapy was performed postoperatively for all patients. Margin status
and complications were evaluated. Repeated nasopharyngeal endoscopic assessment plus
computed tomography and MRI imaging with contrast were carried out, with a mean follow-up
period of 17.5 months.

Results

One patient showed recurrence (10%) and was managed with resurgery. No deaths were
recorded due to the disease (overall survival rate, 100%) until the end of this study, and there

were no major complications.

Conclusion

Endoscopic nasopharyngectomy is a feasible, direct, effective, and safe surgical procedure.
Long-term follow-up is necessary for better assessment.
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Introduction

The recurrence rate of nasopharyngeal carcinoma
(NPC) at 5 years following modern radiotherapy
ranges from 19 to 56% depending on the initial stage
of presentation [1]. Multiple reirradiation modalities
have been developed for the management of recurrent
NPC, including brachytherapy, intensity-modulated
radiation therapy, and stereotactic radiation. However,
surgical salvage has also been validated as an alternative
with favorable local control and survival rates [2].

The recent use of endoscopic approaches to perform
nasopharyngectomy has raised substantial interest,
offering the advantage of targeted resection under
high magnification while avoiding the functional
and cosmetic problems associated with transpalatal,
transmaxillary, or transcervical approaches. The natural
access afforded by the nasal cavities to access the entire
nasopharynx has facilitated achieving a complete
resection with reduced patient morbidity [3].

Aim of the study
'The aim of this study was to evaluate the feasibility, efficacy,
and safety of nasopharyngeal endoscopic resection (NER)

as a treatment for primary and recurrent NPC.
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Materials and methods

This study included 10 patients with NPC between
May 2012 and January 2015: two patients with a
history of no previous treatment, five cases recurrent
after finishing treatment with chemoradiation by
7-14 months, and three patients with residual disease
just after finishing therapy using chemoradiotherapy
confirmed by means of biopsy. As regards TMN
classification, five patients were classified as T,N M,
three as T,N M, one patient as T, N M, and another
patient was classified as T,N,M_ [Table 1]. This study
had been approved by ethical committee of faculty of
medicine, Cairo university.

In this study, NER was performed using an exclusively
endoscopic technique, the two-handed technique, using
cold instruments. Surgical navigation was not used.

For two patients, the resection was limited to the
posterosuperior nasopharyngeal wall reaching the bony
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Table 1 Site of the lesion and staging as evaluated with endoscopy and imaging

Patient TNM  Roof of the Fossa of Posterior wall of  Nasal Invading Cartilaginous  Parapharyngeal PPF
number nasopharynx Rosenmuller the nasopharynx cavity sphenoid sinus ET space and ITF
1 T, + - + - - -
2 T, + + + + - - - -
3 T, - + + - - - - -
4 T, + + + - + - - -
5 T, - + + - - - - -
6 T, + + + - + - - -
7 T, + + + + + - - -
8 T, + + - - - -
9 T, + + - + - - -
10 T + + + - - - -

[~

ET, Eustachian tube; PPF, Pterygopalatine fossa; ITF, Infratemporal fossa

floor of the sphenoid sinus. The cartilaginous portion
of the Eustachian tube was preserved. Posteriorly, the
surgical resection deeply reached the periostium of
the skull base, and the ventral portion of the clivus
was always drilled out. In such a limited resection, the
tumor was always removed in a piecemeal manner with
adequate and safe mucosal margins.

For the other eight patients, the resection was
extended superiorly to include the anterior wall and
the floor of the sphenoid sinus. The posterior part
of the nasal septum was removed together with the
sphenoid rostrum superiorly, and then the natural
ostia were enlarged and both the anterior sphenoidal
wall and the intersphenoidal septum were removed.
The sphenoidal mucosa was stripped out and the
floor of the sinus was entirely drilled to the coronal
plane at the level of the clivus. The cartilaginous
portion of the Eustachian tube was preserved. The
superior turbinate was resected to obtain a wide
median sphenoidotomy.

Tympanic membrane ventilation tube was inserted
in all patients. One patient underwent block neck
dissection for metastatic cervical lymphadenopathy.

Results

'This study included six female and four male patients.
Five patients were between 40 and 60 years of age,
three patients were between 20 and 40 years of age, and
two patients were older than 60 years. Eight patients
complained of headache, two had epistaxis, five had
nasal obstruction, six had aural fullness and deafness,
and one patient presented with metastatic cervical
lymph nodes.

In the current study, site of the lesion had been
documented using data from preoperative compute
tomography scan (Figs 1-3), MRI, and endoscopic
evaluation (Fig. 4) at the time of surgery [Table 1].

Figure 1

Computed tomography (CT) scan axial view on the nasopharynx
showing posterior wall nasopharyngeal carcinoma.

Figure 2

Computed tomography (CT) scan coronal view on the nasopharynx
showing right nasopharyngeal carcinoma (NPC) invading sphenoid
air sinus.

In the current study, eight patients (80%) had
squamous cell carcinoma grade III according to the
WHO classification, one patient (10%) was diagnosed



as having squamous cell carcinoma grade II, and the
last one was diagnosed as having adenocarcinoma

[Table 2].

Figure 3

Computed tomography (CT) scan coronal view on the nasopharynx
showing nasopharyngeal carcinoma (NPC) in the roof and invading
the left sphenoid air sinus.

Figure 4

Endoscopic view of nasopharyngeal carcinoma of the right fossa of
Rosenmuller.

Table 2 Parts removed during surgery
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Inthe currentstudy,three patients (30%) showed positive
oncological margin, whereas seven patients (70%)
showed free margin. Three patients (30%) showed
postoperative adhesions at the site of surgery on
tollow-up after 2 months of surgery, and two patients
developed new otitis media with effusion after blockage
of their ventilation tubes with ear wax.

No intraoperative or postoperative major complications
were detected. All cases were subjected to postoperative
adjuvant chemoradiotherapy. Follow-up period ranged
from 11 to 24 months, with a mean of 17.5 months.
Follow-up included meticulous endoscopic examination
every 2 months. MRI and computed tomography scan
with contrast (Figs 5 and 6) and biopsy were reserved
for suspicious lesion. Both radiological techniques were
used for two cases during the follow-up period: one of
them showed recurrence (10%) (the adenocarcinoma
patient) 24 months postoperatively and was treated with
resurgery. Following the same methodology of this study,
the resurgery was performed by means of endoscopic
resection of the mass and resection of the left pterygoid
process inferior to lateral recess with preservation of the
cartilaginous portion of the Eustachian tube with no
subsequent recurrence after 6 months of follow-up.

Discussion

Several approaches to the nasopharynx have been
described. The approach used nowadays is the
distillation of the efforts made by countless surgeons
over the years, who have attempted to remove disease
from this particularly challenging part of the skull base.
A variety of surgical approaches have been described,
and some are designed for specific pathological entities.
Each approach has its own applications, advantages,
and limitations [4].

Surgery avoids the potentially severe complications
of reirradiation, including temporal lobe necrosis,
hemorrhage, and osteoradionecrosis [5].

Patient Posterior Posterior nasopharyngeal  Partial resection of Sphenoidotomy Medial maxillectomy  Cartilaginous
number  septectomy wall mucosa superior turbinate and sphenoid floor  and trans pterygoid ET
1 + + + - -
2 + + - + - -
3 - + - - - -
4 + + + + - -
5 - + - - - -
6 + + + + - -
7 + + + + - -
8 + + - + - -
9 + + + + - -
10 + + + - -

ET, Eustachian tube
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Figure 5

Figure 6

Postoperative computed tomography (CT) scan (a) and MRI (b).

Surgery (open nasopharyngectomy) holds its own
significant challenges, to circumvent critical anatomic
structures and to obtain adequate exposure and
visualization. The limited exposure and proximity to
vital structures can in fact undermine the resection [6].

In the study by Chen ez al. (2009) [7], 17, four, 14,
and two of 37 patients were classified as rT1INOMO,
rT2aNOMO, rT2bNOMO, and rT3NOMO, respectively.
In the study by Chen ez a/. (2011) [8], of 12 patients,
six patients were classified as rTTNOMO, three patients
were classified as rT2NOMO, and three patients were
classified as rT3NOMO. In the study by Castelnuovo
et al. (2010) [9], among 17 patients, 10 cases were of
stage 1, two cases were of stage 2, three cases were of
stage 3, and two cases were of stage 4. However, in the
current study, five patients were classified as T,N M,
three patients as T N M, , one patient as T, N M, and
another patient was classified as T,N, M,

Castelnuovo ez al. (2010) [9] performed 17 NER: nine
for NPC, two for adenocarcinoma, one for melanoma,
three for adenoid cystic carcinoma, one for papillary
adenocarcinoma, and one for undifferentiated sarcoma.
In a study by Al-Sheibani ez 4/. (2011) [10]., endoscopic
endonasal transpterygoid nasopharyngectomy
was performed for 20 patients (nine epidermoid
carcinoma, one lymphoepithelioma, five adenoid
cystic  carcinoma, two adenocarcinoma, two
mucoepidermoid carcinoma,and one sarcoma) However,
the current study included nine cases of squamous cell
carcinoma and one patient with adenocarcinoma.

There is some debate on endoscopic nasopharyngectomy
for primary cases with no prior therapy
with Chemoradiotherapy (CRT). We agree with the
studies by Castelnuovo ez a/. (2010) [9], who performed
NER for five of 17 cases with no prior therapy. In
a study by Al-Sheibani es a/ (2011) [10], 10 of
20 patients underwent endoscopic nasopharyngectomy
with no prior therapy. Similarly, in the study by Lai
and Chen (2011) [11], NER was performed for two

cases with no prior therapy.

Preoperative (a) and postoperative (b) computed tomography (CT)
scan and recurrence (c) for the adenocarcinoma patient.

We also agree with most of the studies conducted
for recurrent cases. In a study by Yoshizaki ez al.
(2005) [2], endoscopic salvage nasopharyngectomies
were performed for five patients and for six patients
in a study by Chen e a/ (2007) [12]. Six patients
with recurrent NPC underwent endoscopic surgery
in the study by Rohaizam and colleagues (2009).
Nine patients with recurrent tumors underwent
salvage endoscopic surgery in the study by Ning and
colleagues (2014) [13,14]. In a study by Macdonald
et al. (2014) [15], two patients with recurrent NPC
underwent surgery.

Ko et al. (2009) [16], used potassium titanyl
phosphate (KTP 532) laser with endoscopic
nasopharyngectomy. Two studies have used a combined
technique of Da Vinci transoral robotic surgery and
endonasal endoscopic nasopharyngectomy. Tsang
et al. (2013) [17] used transoral robotic surgery with
the delivery of the specimen transorally. In a study
by Tay and colleagues (2014), they created sufficient
access for the robotic instruments to be docked by
means of bilateral superior sublabial incisions, followed
by anterior antrostomies or midfacial degloving.
They recommended this technique to overcome
the disadvantages of four-handed endoscopic
nasopharyngectomy used by Yoshizaki ez a/ (2005)
and Al-Sheibani ez 4/ (2011) [2,10,18].

Ho et al. (2012) [19] used the navigation system to
facilitate identification of the skull base and carotid artery.
In the study by Al-Sheibani ez a/ (2011) [10], they used
the navigation system in all cases; this may be explained
by their use of transpterygoid approach in all cases. In the
present study, there was no need for navigation system
as lesions were limited and away from internal carotid
artery. The same as in many studies [2,16,20].



Most of the studies performed en-bloc removal of the
tumor with frozen section for the margins [8-12,15,21].
In the present study, we removed the tumor in a piecemeal
manner without frozen section for the margins. En-bloc
resection was technically difficult. Biopsies from the
margin were sent to the pathology department as a
separate specimen. No reconstruction was performed,
and wounds were left to heal by secondary intension.

Castelnuovo and colleagues (2010) had classified
endoscopic nasopharyngectomy into three types
according to tumor extension. The third type includes
medial maxillectomy to approach the pterygopalatine
fossa and for resection of the cartilaginous part of the
Eustachian tube. This also carries the risk for injury
of the parapharyngeal segment of the internal carotid
artery [9]. In this study, we performed eight surgeries
equivalent to NER type 2 (NER 2) and two surgeries
equivalent to NER 1 according to the Castelnuovo
classification.

In contrast, most of the studies did not follow the
Castelnuovo classification. Al-Sheibanieza/. (2011)[10]
recommended medial maxillectomy as a main step
together with sphenoidotomy and ethmoidectomy to
create a single big cavity for allowing the bimanual
technique with proper handling of instruments
for resection of the tumor. Ning ez al (2014) [14]
performed medial maxillectomy with drilling of the

medial pterygoid plate for rI'3 patients.

In the current study, radical neck dissection was
performed for only one patient who had lymphatic
metastasis. Al-Sheibani ez a/. (2011) [10] performed
neck dissection for one patient (5%) with recurrent
lymphoepithelioma of 20 patients. Ko ez a/. (2009) [16]
performed modified neck dissection for two patients
with N1. In a study by Ho ez a/ (2012) [19], three

patients had neck disease addressed concurrently.

In the present study, no intraoperative or postoperative
major complications were reported. Chen and
colleagues (2007), Chen and colleagues (2009), and
Castelnuovo and colleagues (2010) also reported
the same. However, in a study by Al-Sheibani and
colleagues (2011), one patient suffered from an Internal
Carotid Artery (ICA) injury, without permanent
sequelae [7,9,10,12].

In the study by Chen and colleagues (2007), follow-up
was carried out for 16-59 (average 29) months. One
local recurrence was noted in secondary case, which
was treated with intensity-modulated radiation therapy
and chemotherapy [12]. In the study by Chen and
colleagues (2009), the follow-up period was 6-45 months.
Recurrence was reported in five (13.5%) secondary
cases [6]. According to the study by Castelnuovo
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et al. (2010), follow-up period was 10-138 months, and
recurrence was reported in five of 17 cases (30%) (three
NPC, one adenoid cystic carcinoma, and one
undifferentiated sarcoma) (three secondary cases and
two primary) [9]. In the study by To ez al. (2002) [22],
15/31 patients showed recurrence after a mean follow-up
period of 16 months after open nasopharyngectomy.In the
present study, patients were followed up to 11-24 months
with 10% recurrence (one patient with adenocarcinoma)
managed with resurgery. This low recurrence rate may be
explained by proper eradication of malignant tissue and
by postoperative adjuvant therapy, taking in consideration
the short-term follow-up period.

Conclusion

Endoscopic nasopharyngectomy is a feasible, direct,
effective, and safe surgical procedure. This work should
be carried out by a specialized team of otolaryngologists
and oncologists.
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