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Salvage Surgery for Recurrent
Nasopharyngeal Carcinoma
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ABSTRACT

Objectives: To present our experience of salvage surgery for recurrent
nasopharyngeal carcinoma after primary treatment by radiotherapy. Patients and
methods: Eleven of 25 patient treated for nasopharyngeal carcinoma between 1990
and 2003 with radiotherapy had either residual or recurrent disease and underwent
salvage surgery. The type C infratemporal fossa approach was used to access
residual tumor. The patients’ progress was followed by clinical examination and
interval magnetic resonance scans. Outcome measures and results: The results
were analyzed in terms of morbidity and oncological outcome; patients were
recorded as NED (no existing disease), AWD (alive with disease), and DOD (died
of disease). A disease-free survival rate of 72% was achieved in the salvage surgery
group of patients and an overall disease-free survival rate of 56% applied to the
initial cohort of 25 patients, following both the single mode and combined
treatment. Conclusion: Salvage surgery is feasible for patients with recurrent
nasopharyngeal carcinoma and may be achieved with minimal morbidity using the

type C infratemporal fossa approach.
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The gold standard treatment for undiffer-
entiated nasopharyngeal carcinoma (WHO type
III) is radiotherapy. This tumor is usually radio-
sensitive and the alternative therapy, surgical re-
section, is both inappropriate and difficult to
undertake. Local control rates of 80% and 5-year

survival rates of 70% have been reported.! The
incidence of local recurrence varies from 18 to 54%
in the first 5 years of follow—up.l’2 By the time
recurrent nasopharyngeal carcinoma has been di-
agnosed, the disease is usually extensive. Not in-
frequently it will be found to have infiltrated the
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nasal vault, the pterygopalatine and infratemporal
tossae, parapharyngeal space, the prevertebral mus-
culature, soft palate, clivus, and sphenoid sinus.
Furthermore, there is often perivascular and peri-
neural spread that may involve the internal carotid
artery in the foramen lacerum and the mandibular
nerve in the foramen ovale. To complicate matters
further, the precise extent of dural infiltration is
extremely difficult to assess with current imaging
techniques and it is as easy to overestimate the extent
of disease as it is to underestimate it.

The diagnosis of recurrent disease is largely
made by imaging. Fat-suppressed, gadolinium-en-
hanced magnetic resonance (MR) imaging is the
best tool for evaluating the extent of infiltration.
Once suspected, an endonasal-endoscopic biopsy
usually confirms the diagnosis. Further treatment
may be considered for some patients. Re-irradia-
tion, stereotactic radiosurgery, and conventional
surgery with or without postoperative irradiation
have all been used at some time or another with
variable results and consequences.

We report our experience over a 13-year
period using salvage surgery for 11 patients with
recurrent nasopharyngeal carcinoma derived from a
cohort of 25 patients that we had treated for
nasopharyngeal carcinoma at our institution.

MATERIAL AND METHODS

Between 1990 and 2003, 25 patients with undiffer-
entiated nasopharyngeal carcinoma were treated at
the ENT Department in Bergamo. There were
11 males and 14 females with a mean age of 45 years
(range, 39 to 65 years; median, 45 years). None of
these patients had received previous treatment and
all were treated primarily with radiotherapy.

After the first course of radiotherapy, tumor
either persisted or subsequently recurred in 16 of the
25 patients (64%). Salvage surgery was undertaken
for 11 patients (44%) who either failed to respond
completely to radiotherapy or subsequently devel-
oped recurrent disease. The diagnosis of residual or
recurrent disease was made by both imaging and
biopsy. A minimum period of 6 months had elapsed
following radiotherapy before surgery was under-
taken in all the patients.

Salvage surgery was performed using the
type C infratemporal fossa. The mean period of
follow-up was 5 years (range, 2 to 13 years;
median, 4 years). MR scans were acquired annually
for the first 5 years and every other year after that
for 10 years.

RESULTS

All 25 patients were treated by primary radiotherapy.
After this, 6 patients had a complete response, 3 died
from distant metastases without apparent locore-
gional disease, and 16 patients failed to respond
completely to radiotherapy or developed recurrent
disease. In these patients, the presence of residual or
recurrent tumor was confirmed by biopsy.

The 6 patients who had a complete response
to radiotherapy were alive with no existing disease at
a median follow-up period of 5 years. The crude
disease-free survival rate for primary radiotherapy in
these patients was 24% (Table 1).

Of the 16 patients (64%) who either had
residual or subsequently developed recurrent dis-
ease, 11 underwent salvage surgery. The remain-
ing 5 patients were not suitable for surgery,
were given palliative care, and died from their
disease.

Table 1 First Course Radiotherapy
Patients DOD AWD DOC NED Recurrences Total
25 3 - - 6 16 25

DOD, died of disease; AWD, alive with disease; DOC, died of other causes; NED, no existing disease.



SALVAGE SURGERY FOR RECURRENT NASOPHARYNGEAL CARCINOMA/DANESI ET AL

Table 2 Salvage Surgery

Patients pT Staging DOD AWD DoC NED Total
T1 - - - 2 2
T2 - 1 - 5 6
T3 - 1 - 1 2
T4 1 - - - 1
Total 1 2 0 8 11

DOD, died of disease; AWD, alive with disease; DOC, died of other causes; NED, no existing disease.

Data on the clinical stage and the outcome of
the 11 patients treated by salvage surgery are sum-
marized in Table 2. Eight of these 11 patients have
remained alive with no existing disease, 2 are alive
with distant metastasis, and 1 patient has died from
local disease.

The disease-free survival rate after salvage
surgery is 72% at a minimum follow-up period of
2 years. Overall, 14 of the original cohort of
25 patients treated by either primary radiotherapy
(RT) or a combination of radiotherapy and salvage
surgery (RT + salvage surgery) have remained alive
with no evidence of disease. The overall disease-
free survival rate for the entire cohort of patients is
56% (Table 3).

Postoperative morbidity was limited to
a weakness of the frontal branch of the facial
nerve, which usually recovered after a short time.
Three patients’ wounds became infected and
three others were troubled by trismus that devel-
oped as a result of the surgery and previous
radiotherapy. Most complained of mucosal dry-
ness that affected both the mouth and nasal
passages. There were no other complications
recorded.

Table 3 Overall Outcome

DISCUSSION

This article is based on a cohort of 25 patients with
undifferentiated carcinoma of the nasopharynx that
was treated primarily with radiotherapy. Six of these
patients had a complete response to radiotherapy, 3
died from distant metastasis, and 16 either failed to
respond completely and had residual disease or
subsequently developed recurrence. Eleven of these
16 patients underwent resection of their residual or
recurrent tumor through the infratemporal type C
approach (Figs. 1 and 2). The remaining 5 patients
were given palliative care and died from their
disease.

The outcome for the salvage surgery group
showed that 8 of 11 were alive with no sign of
disease at a minimum follow-up of 2 years. Two
were alive with distant metastases and one had died
from disease. The 2-year disease-free survival rate
for this group of patients was 72%. The 5-year
disease-free survival rate for the group of patients
who were treated by radiotherapy alone and had
complete response was 24%. By combining salvage
surgery with primary radiotherapy, an overall dis-
ease-free survival rate of 56% was achieved at 2 years.

Patients DOD AWD DOC NED Total
RT Alone 3 - - 6 9
RT + Salvage Surgery 1 2 - 8 11
RT + Palliative Therapy 5 - - - 5
Total 9 2 0 14 25

DOD, died of disease; AWD, alive with disease; DOC, died of other causes; NED, no existing disease; RT, radiotherapy.
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Figure1 T1-enhanced magnetic resonance image of a recurrent carcinoma of the nasopharynx, in (A) coronal and (B) axial

views. (C) Postoperative imaging.

In our cohort of patients, the likelihood of
developing recurrence increased with the initial T
stage of the tumor. Those cured by radiotherapy
were mainly patients with T1 and T2 disease, while
those who achieved a partial response to radio-
therapy had T2 and T3 tumors. In this series of
salvage surgery the only patient that died had a T4
tumor and subsequently an extensive recurrence.
Surgery for such patients should be considered as
palliative care. Not surprisingly, it would seem that
increasing T stage was related to a worse prognosis,
though this was just a trend and did not reach
significance.

In our opinion, the main indications for
salvage surgery are recurrent T1 and T2 tumors
and selected cases of T3 nasopharyngeal carcinoma
that have limited erosion of the skull base. T4

tumors are generally considered to be unresectable
(Fig. 3), though in some patients the tumor had
only been afforded T4 status because of invasion of
the infratemporal fossa. This feature alone does not
represent a contraindication to surgery. The role of
palliative surgery is certainly questionable, particu-
larly for large T3 and T4 tumors. Some would even
question the value of any salvage surgery for this
condition. However, in the context of this study, it
contrasts usefully with the natural history of un-
treated recurrence in the skull base and neck. Our
solitary patient with a T4 nasopharyngeal carci-
noma died from local recurrence. In other words,
salvage surgery in this case failed.

A 72% 2-year disease-free survival rate® with
salvage surgery is certainly an encouraging result,
particularly in the context of a disease for which a
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Figure2 T1-enhanced magnetic resonance image of a recurrent carcinoma of the nasopharynx, in (A) coronal and (B) axial
views. (C) Postoperative image shows the filling of the surgical cavity with the temporal muscle.

control rate of 80% and 5-year survival of 70% has
been reported for treatment with primary radio-
therapy. However, many problems remain for those
who attempt to treat recurrent tumor.® There are
significant difficulties performing surgery in what is
a very complex anatomical area. It is important to be
radical without being excessively destructive, other-
wise surgery could be associated with significant
morbidity. In this situation, the main therapeutic
options are re-irradiation; salvage surgery, and,
more recently, radiosurgery. Re-irradiation with
high-dose external radiotherapy””’ induces severe
and potentially unbearable complications. Local

control rates of between 18% and 35% have been
reported®*® with 5-year overall survival rates vary-
ing from 9.4 to 21%. The most frequent late
postirradiation sequelae are brain and soft-tissue
necrosis, skull base necrosis, severe pain, dysphagia,
trismus, hearing impairment, and cranial nerves
deficits. Morbidity from re-irradiation is usually
very significant with a cumulative incidence varying
from 22 to 29% of the patients.>*” These compli-
cations seem to overwhelm any oncological benefit
derived from control of the disease. Gamma knife
radiosurgery has been suggested as an option for
those patients with early recurrence that is not
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Figure 3 T1-enhanced magnetic resonance image of an
unresectable case.

suitable for either external beam therapy or surgery;
an example is recurrence that infiltrates the skull
base or has an intracranial transdural extension.
There are not sufficient data to assess the efficacy
of this form of treatment. Better results have been
1repor'ced2’8 for stereotactic radiotherapy used as
boost adjuvant treatment after salvage re-irradia-
tion. The 3-year follow-up statistics show local
control of the disease in 56% of patients and overall
survival rates of 54%, though stereotactic radio-
therapy does not prevent all of the late post re-
irradiation complications. Moreover, the long-term
efficacy and morbidity of this adjuvant therapy is
not established.®

In view of the drawbacks of external beam re-
irradiation, salvage surgery is an alternative that
should be considered. It has an evidence base that
would suggest that it can provide long-term local
control and good overall survival.>®” The main
difficulties are first, surgical access, and second, safe
control of the intracranial internal carotid artery and
cranial nerves. Several approaches have been de-
scribed to overcome these issues and we unhesitat-
ingly recommend surgery if there is still radiological
evidence of residual tumor 6 months after irradi-
ation or if recurrence develops at a later date. Biopsy
of the mass is advocated for residual or recurrent
disease, and an endonasal-endoscopic approach is
recommended to minimize the morbidity of the

procedure. The contraindications for surgery are
extensive transdural infiltration, multiple cranial
nerve deficits, distant metastasis, extensive destruc-
tion of the skull base, and total encasement of the
internal carotid artery. Clinical staging must be the
initial step in planning an adequate resection, as the
T classification of nasopharyngeal recurrent carci-
noma identifies the degree of involvement of the
nasopharynx and its surrounding structures.
Extracranial anterior approaches to the naso-
pharynx include transfacial procedures (transoral,
endonasal, lateral rhinotomy with or without lip
split and nasal rotation for bilateral access, midface

degloving, and the )_2@9—11

maxillary  swing
The midface degloving approach is suitable for
midline recurrences that extend into the pterygopa-
latine fossa. Further access laterally can be achieved
by a mandibular swing, a lateral facial split, tempo-
rary removal of the zygoma, maxillary mobilization,
or a Le Fort 1 osteotomy if appropriate. The over-
riding limitation of the midface degloving approach
is its inability to provide access that offers good
identification and protection of the internal carotid
artery. The maxillary swing, a more aggressive
approach, gives wider exposure but fails to solve
the problem of poor control of the internal carotid
artery. Anterior widening of the surgical route
cannot be justified as it is associated with higher
morbidity and visible scars and does not allow the
surgeon to be more radical. Facial translocation, as
modified by Janecka,'” can be combined with neu-
rosurgical approaches and has been proposed for the
management of tumors in the nasopharynx that
extend intracranially through the skull base.'
This approach, like all the other anterior routes,
gives limited access for control of the internal
carotid artery. Although these approaches can be
refined by endoscopic techniques, all leave the
surgeon in a quandary over the posterior margin.
This margin is not exposed until the mass has been
completely removed and this makes an adequate en
bloc resection extremely difficult if not impossible.

When the tumor has infiltrated bone or
surrounding soft tissues, lateral approaches like
the infratemporal fossa B and C are the most
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appropriate. The infratemporal fossa type C'*'°
(IT-C) is tailored for the nasopharynx and has the
advantage of early and safe control of the internal
carotid artery and of wide exposure of the surgical
field. This approach encompasses the infratemporal
fossa and parapharyngeal space to expose the fora-
men ovale, foramen spinosum, the mandibular
nerve, Eustachian tube, the root of the pterygoid
plates, and the lateral wall of the nasopharynx. In
this way, the tumor can be exposed and removed
radically while controlling all vital structures.

The IT-C approach is suitable for cases of
recurrent tumor of the nasopharynx that extend
laterally and posterolaterally to the infratemporal
fossa and parapharyngeal space and superiorly to the
skull base. This access has the advantage of enabling
en bloc resection of the soft tissue around the
nasopharynx. Instead of requiring the surgeon to
work in a blind space, this access progressively
exposes the inferior aspect of the lateral skull base
and all the neurovascular structures coming out
from the bone as landmarks.

Surgical Technique

To summarize the important aspects of this ap-
proach, first a mastoidectomy is performed, the
seventh cranial nerve is identified in its vertical
portion, and the Eustachian tube is followed ante-
riorly to expose the sphenoid spine, foramen ovale
and spinosum, the middle meningeal artery, and
mandibular nerve, which is usually sectioned. The
vertical and horizontal segments of the internal
carotid artery are skeletonized. The root of the
pterygoid plates marks the lateral extent of the
nasopharyngeal wall. Further extension beyond
the pterygoid muscles to the infratemporal fossa
or posteriorly to the parapharyngeal space is feasi-
ble. This approach offers little danger to the internal
carotid artery or facial nerve. It is not actually
necessary to expose either structure, but having
them under direct vision prevents inappropriate
retraction. The dura is exposed easily and lifted

with safety throughout the surgical field. The access

afforded allows an en bloc resection of the superior,
posterior, and lateral walls of a surgical box that
contains the tumor, peritubal space, and surround-
ing soft tissues. The anterior wall of the resection is
the posterior wall of the nasopharynx and can be
extended inferiorly beyond the level of the soft
palate. There is little difficulty in reconstructing
the surgical defect because the temporalis muscle
can be rotated to obliterate the cavity and fill the
mucosal defect of the missing nasopharyngeal wall.
In general, distant flaps are not required. A small
depression in the area of rotation of the muscle, a
conductive hearing loss due to the external auditory
canal closure, and mandibular nerve deficit are the
price paid for the exposure. There should be no
facial nerve damage. If performed with care, retrac-
tion of the mandibular condyle does not add further
fibrosis or ankylosis to that acquired as an unavoid-
able consequence of previous irradiation.

The IT-C approach is at its best when used
for the salvage of T1 and T2 recurrences after failed
irradiation. The poor prognosis of T3 and T4
recurrences is not because of a lack of local control
but more because of regional and distant metastasis.
In these advanced cases, surgery can be considered
for palliation only. There remains the question
whether this form of surgical procedure is justified,
but each case must be judged on its own merits and
the patient’s wishes. Nevertheless, the IT-C ap-
proach can deliver enough exposure without adding
much morbidity in these difficult cases.

CONCLUSION

Recurrent carcinoma of the nasopharynx has been
considered by many to be incurable and either
untreatable or not worth resection. Previously, sur-
gery was thought to be unsafe and technically
difficult, so re-irradiation and palliative therapy
have been proposed by others to be the only feasible
treatment. Our experience with 11 cases of recur-
rent carcinoma of the nasopharynx, reinforced by

2,6,7,9

some data from the literature, shows that in
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addition to being technically feasible with low
morbidity, surgery provides good oncological re-
sults. We have achieved a disease-free survival rate
of 72% for patients treated with salvage surgery and
an overall disease-free survival rate of 56% in the
whole cohort of 25 patients affected by rhinophar-
yngeal carcinoma, at an average follow-up of 5 years.
There have been no serious postoperative sequelae.

The surgical technique is not difficult to
perform, but requires good knowledge of the sur-
gical anatomy of the skull base and the application
of the basic principles of microsurgery.
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