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Abstract. The primary treatment modality for nasopharyngeal carcinoma
is radiotherapy (RT). When tumor persists or recurs at the nasopharynx or
in the neck after irradiation, then further courses of radiotherapy are as-
sociated with recognized morbidities. The swallowing, speech abilities as
well as the cervical musculoskeletal functions of the patient may be signifi-
cantly affected. Surgical salvage of neck disease with radical neck dissec-
tion contributes to better tumor control with acceptable morbidity. For lo-
calized tumor in the nasopharynx, adequate extirpation of the disease
together with the removal of paranasopharyngeal tissue is possible with the
anterolateral approach. The operation is not difficult and the associated
morbidity is minimal. After a median follow up of 3 years, the 82 patients
who underwent this operation demonstrate that with adequate exposure
and surgical salvage, satisfactory tumor control rate with good functional
outcome is possible.

Nasopharyngeal carcinoma, a common cancer in Southern China,
is a radiosensitive tumor and the primary treatment modality is ra-
diotherapy (RT).

The external radiation field routinely includes both sides of the
neck because this tumor has a high propensity to metastasize to the
cervical lymph nodes. Patients with nasopharyngeal carcinoma
commonly seek treatment only when they have one or more en-
larged lymph nodes, as symptoms and signs related to early naso-
pharyngeal carcinoma are usually trivial. The overall 5-year dis-
ease-free survival rate after RT stands at around 50%. It ranges
from 50% to 90% for early stage disease and 7% to 60% for ad-
vanced-stage cancers [1, 2].

External radiation delivered for the treatment of nasopharyn-
geal carcinoma inevitably affects the surrounding normal tissue.
The salivary glands are usually damaged as they are within the ra-
diation field, and all patients suffer from dry mouth. More signifi-
cant late complications include neuritis affecting the cranial nerves,
neuroendocrine disturbance [3], and sensorineural deafness [4]. A
small number of patients may experience more serious complica-
tions, such as temporal lobe necrosis [5]. However, when the naso-
pharyngeal carcinoma recurs or persists after RT, a further course
of radiation will cause additional damage to the important sur-
rounding structures and affect the functional well-being of the pa-
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tient. Surgical salvage of persistent or recurrent nasopharyngeal
cancer avoids the complications of further RT and is aimed at pro-
viding a better functional outcome.

Surgical salvage is carried out for patients who have persistent or
recurrent cancer either in the neck or at the nasopharynx with no
distant metastasis. If there is disease in both the nasopharynx and
the cervical lymph nodes, then there is little chance of eradicating
the disease. Similarly, when there is distant metastasis, surgical
therapy does not have much to offer. Before salvage surgery, it is
essential to perform a metastatic work-up. The extent of tumor at
the nasopharynx is assessed with endoscopic examination together
with imaging studies such as computed tomography (CT) or mag-
netic resonance imaging (MRI). The state of disease in the cervical
lymph nodes is determined through clinical examination, imaging
studies, and fine-needle aspiration biopsy.

Metastatic Tumor in Cervical Lymph Nodes

The incidence of persistent or recurrent tumor localized in the cer-
vical lymph nodes after external RT has been reported to range
from 3% to 10% [6, 7]. Further doses of external RT have been
employed for salvage; however, the local disease control rate for
lymph nodes less than 4 cm in diameter was reported to be 51%),
and the overall survival rate was only 19.7% [8]. For the second
course of RT to be effective, the radiation dose has to exceed that of
the first course, and the associated side effects are not negligible.
Severe fibrosis of neck tissue and injury to the cranial nerves in the
neck frequently lead to significant functional disabilities.

Surgical salvage in the form of radical neck dissection has been
shown to control persistent or recurrent disease in the neck in 66%
of patients and to attain a 5-year actuarial survival rate of 38% [9,
10]. The type of surgical therapy for salvage of neck disease de-
pends on the extent of involvement of the tumor-bearing lymph
nodes in the neck. If persistent or recurrent tumor is present only in
clinically palpable cervical lymph nodes without extracapsular ex-
tension, then modified radical neck dissection or even excision of
the enlarged lymph node may suffice. If the cervical lymph node
metastasis involves only some levels in the neck then selective neck
dissection for those levels is adequate to eradicate the disease.

To study the pathological behavior of tumor within the cervical
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Fig. 1. Histologic section showing tumor (T) in the lymph nodes has
breached the capsule and involves the surrounding tissue (arrow) (hema-
toxylin & eosin, X 20).

lymph nodes, step-serial sections of 43 radical neck dissection
specimens were carried out. The findings showed that there were
six times more tumor-bearing lymph nodes in the specimen when
compared with clinical examination. In addition, 70% of tumor-
bearing nodes exhibited extracapsular spread (Fig. 1), and in one-
third of the specimens, tumor was found to be lying close to the
spinal accessory nerve or among soft tissues of the neck. In view of
the extensive involvement of these tumor-bearing lymph nodes,
simple excision of enlarged nodes may leave behind many foci of
tumor. Because affected lymph nodes frequently involve the
muscle and accessory nerve, selective or modified radical neck dis-
section is not adequate. Radical neck dissection, removing all tu-
mor-bearing tissues in the neck, is considered the optimal salvage
procedure for cervical nodal metastases in nasopharyngeal cancer
after radiotherapy [11].

Persistent or Recurrent Cancer in the Nasopharynx
Brachytherapy

Although nasopharyngeal carcinoma is radiosensitive, some naso-
pharyngeal cancer persists or recurs despite radical doses of exter-
nal RT. Further external RT for salvage may still be effective if the
second radiation dosage is greater than that employed for the ini-
tial treatment [12]. This second course of treatment will invariably
affect the surrounding tissues, leading to functional disturbances
such as trismus and swallowing difficulties. The 5-year actuarial lo-
cal tumor salvage rate was reported to range from 19% to 32% [13,
14].

Intracavitary brachytherapy has been found to be a useful ad-
junct for salvage when the location of persistent or recurrent tumor
is suitable for the application of the radiation source. In many
cases, the tumor extends into the lateral recess of the nasopharynx,
and it is then difficult to apply the radiation source accurately to
deliver the necessary tumoricidal dose. To circumvent this prob-
lem, interstitial implants such as radioactive gold grains (Au'®®)
have been inserted accurately into the tumor under direct vision
[15]. For suitable patients, the probability of tumor control in the
nasopharynx with this method was 80% at 5 years [16]. This tech-
nique for salvage, however, is only applicable when the persistent
or recurrent tumor is superficial and not larger than 2 cm in diam-
eter. Accurate insertion of the radiation source is mandatory for a
favorable outcome, and this has to be done under general anesthe-
sia while the medical personnel are exposed to radiation.

Surgical Resection

When the persistent or recurrent disease in the nasopharynx after
external RT is not amenable to brachytherapy, either because of
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Fig. 2. Magnetic resonance imaging showing recurrent nasopharyngeal
carcinoma in the paranasopharyngeal space (arrow).

location or size, then surgical resection is an alternative salvage op-
tion that does not sacrifice form and function.

Anatomically, the nasopharynx is situated in the center of the
head and measures over 10 cm from the surface from all directions.
The region is difficult to examine with conventional methods, al-
though the extent of localized tumor can be assessed with endo-
scopic examination in combination with imaging studies such as CT
or MRI (Fig. 2). It is also difficult to expose the nasopharynx ad-
equately for tumor resection. A number of surgical approaches to
the nasopharynx for resection of tumor have been described, and
each one has its application, advantages, and limitations. The opti-
mal surgical management depends on the size of the tumor, the
location of the tumor, and whether it has extended to involve the
paranasopharyngeal space.

Superior Approach

Exposure of the nasopharynx from the posterior is not practical
because the vertebral column cannot be displaced. To approach to
the nasopharynx from above, by retracting the brain upward and
backward after an adequate craniotomy, however, is possible and
has been reported. After resection of the lesion in the nasopharynx,
the subarachnoid space is frequently in continuity with the parana-
sal sinuses. Reconstruction of the defect in the skull base can be
achieved with pericranial flap or microvascular free flap. Ascend-
ing infection leading to meningitis, leakage of cerebrospinal fluid,
formation of encephalocele, and development of diabetes insipidus
have all been reported [17]. This approach is useful for resection of
disease that originates within the cranium and extends down to the
nasopharynx. Its application for disease localized in the nasophar-
ynx is limited because of the extent of the surgical procedure, to-
gether with the associated morbidity and resulting functional dis-
ability.
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Inferior Approach

Transpalatal. For patients who have a wide nasopharynx, exposure
can be accomplished with adequate retraction of the soft palate.
More extensive exposure is possible when the palate is incised in
the midline and then retracted after the mucoperiosteum is lifted
over the hard palate. Tumors in the nasopharynx have been suc-
cessfully removed using this transpalatal approach with minimal
postoperative problems [18].

Approaching the nasopharynx from the inferior aspect has the
advantages that both exposure and reconstruction are relatively
simple. Associated morbidity is minimal despite previous irradia-
tion. With this approach, centrally located tumors in the nasophar-
ynx can be exposed. It is, however, difficult to remove the tumor en
bloc. The mouth and the palatal wound together limit manipulation
of surgical instruments for removal of the tumor. With this ap-
proach, the lateral aspect of the nasopharynx cannot be wholly ex-
posed to allow an oncological radical resection. Exposure of the
paranasopharyngeal space is limited, and tumors that have ex-
tended lateral to the nasopharynx cannot be removed under direct
vision. It is also difficult with the transpalatal approach to gain con-
trol of the internal carotid artery, which may be lying close to pa-
thologies in the paranasopharyngeal space. This approach is not
applicable in patients with trismus.

Transcervical. Use of a transcervical route has been reported for
exposing the nasopharyngeal region for resection of persistent or
recurrent tumor in the nasopharynx after external RT [19]. With a
neck incision placed parallel to the lower border of the mandible,
followed by retraction of the mandible, the parapharyngeal region
can be exposed. Better exposure for resection of recurrent tumor in
the region can be achieved with temporary division and retraction
of the lip and the mandibular symphysis [20]. Part of the mandible
and the posterior part of the maxilla may be removed for even
wider exposure of the region [21]. Adequate removal of recurrent
tumor is possible with this approach, but there is significant mor-
bidity, especially when the mandible is divided.

The transpalatal and the transcervical approaches can be em-
ployed together to remove recurrent tumor in the nasopharynx.
The internal carotid artery is identified in the neck and protected by
a piece of gauze placed over it all the way up to the base of the skull.
The combination of the two approaches has been employed with
success, and associated morbidity has been reported to be minimal
[22].

Mandibulotomy providing access to the space medial to its as-
cending ramus exposes pathology located in the paranasopharyn-
geal space [23]. For recurrent tumor, which often is located at a
higher level, clearance of tumor superiorly may be limited. Man-
dibulotomy in an irradiated patient may, however, lead to signifi-
cant morbidity.

Lateral Approach

Pathology in the nasopharynx including tumor in the paranasopha-
ryngeal region can be removed via a lateral approach. This tech-
nique was first reported in 1979 [24] and was subsequently em-
ployed for the resection of post-RT recurrent nasopharyngeal
carcinoma [25]. Following a radical mastoidectomy the facial nerve
needs to be mobilized. The temporalis muscle is then retracted with
a divided segment of the zygomatic bone and its attached masseter
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muscle to expose the infratemporal fascia. The internal carotid ar-
tery needs to be exposed from the middle ear to the foramen lac-
erum, and so the middle meningeal artery is divided to allow retrac-
tion of the internal carotid artery. The mandibular branch of the
fifth cranial nerve is divided and bone at the base of the middle
cranial fossa is removed to expose the eustachian tube and the tis-
sue of the paranasopharyngeal space. This allows removal of tumor
in the nasopharynx en bloc with its surrounding tissue.

The lateral approach is suitable for recurrent tumor where the
main bulk of disease is located in the paranasopharyngeal region,
lateral to the nasopharynx. This operation has the advantage of en-
abling control of the internal carotid artery during resection, but
the operative procedure requires considerable surgical expertise.
The exposure of the nasopharynx achieved is also inadequate to
allow radical oncological procedure to be carried out for tumors
where the main bulk is located in the nasopharynx. This is particu-
larly useful when persistent or recurrent tumor crosses the midline
of the nasopharynx. With this approach it is difficult to control the
resection margin at the opposite pharyngeal recess. Associated
morbidity and functional disturbance are also significant, especially
associated loss of hearing and damage to the Vth and VIIth cranial
nerves.

Anterior Approach

To approach the nasopharynx from the front has been described.
Although this is possible via the transnasal or the transantral route
[26], the exposure achieved is not wide enough to permit an onco-
logical resection to be carried out.

To gain increased exposure of the nasopharynx from the front,
the hard palate can be fractured downward after a transverse max-
illary osteotomy [27]. Pathology arising from the central skull base
extended into the nasopharynx in the midline may be adequately
removed with this approach [28]. Further improvements in anterior
exposure can be obtained with subtotal maxillectomy or extended
maxillotomy [29], whereby the coronoid process of the mandible
sometimes has to be mobilized and displaced. In addition, the par-
tial maxillectomy defect may require reconstruction. There are as-
sociated functional disabilities following all of these procedures,
and none of them provide wide enough exposure of the nasophar-
ynx to allow en bloc resection of nasopharyngeal carcinomas. Often
these tumors extend through the lateral wall of the nasopharynx
into paranasopharyngeal space. An anterior approach is thus only
suitable for the small number of patients who have persistent or
recurrent tumor localized in the central portion of the nasophar-
ynx.

Anterolateral Approach

It is a common observation that at the completion of total maxil-
lectomy, the nasopharynx and the paranasopharyngeal region are
widely exposed. Thus after removing the maxilla, access to the na-
sopharynx is adequate for resection of pathologies located in the
region. It has been reported that the whole maxilla may be removed
to facilitate removal of tumor in this region. At completion of tu-
mor resection, it is possible to reinsert the maxilla as a free bone
graft and no bone resorption at 15 months after operation has been
reported [30]. Nevertheless, this application in patients who have
received a full course of radiation treatment for the primary tumor
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Fig. 3. Schematic computed tomography scan showing the lateral swing of
the maxilla to expose the nasopharynx and the paranasopharyngeal region.
Top. Osteotomy marked with dotted line. Bottom. The maxilla swung lat-
erally but kept attached to the anterior cheek flap from which it gets its
blood supply.

might affect healing and significantly increases the possibility of
osteoradionecrosis of the devascularized maxilla.

The whole nasopharynx and the paranasopharyngeal space can
be exposed completely when the maxillary antrum together with
the hard palate is displaced. This can be achieved with the appro-
priate osteotomies separating the maxillary antrum from the skull
base. The maxillary antrum, including the hard palate on the side of
the surgery remains attached to the soft tissue of the cheek (Fig. 3).
The maxilla could be swung laterally as one osteocutaneous flap
exposing the whole nasopharynx and the paranasopharyngeal re-
gion [31] (Fig. 4). En bloc resection of tumor located in the region
can be achieved with confidence with this approach [32]. With the
maxilla swung laterally, the internal carotid artery can be identified
by palpation and dissected out under direct vision when indicated.
With this exposure any bleeding from the internal carotid artery
can be controlled with conventional methods. Similarly, after re-
secting a parapharyngeal space tumor, venous bleeding from the
pterygoid plexus can also managed with stitching. The posterior
part of the nasal septum is removed with the nasopharyngectomy,
and this further increases the exposure of the nasopharynx of the
contralateral side. Recently, the anterior wall of the sphenoid has
routinely been removed to improve the resection margin. While the
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Fig. 4. Intraoperative photograph showing the laterally swung maxilla (m)
to expose the nasopharynx.

maxillary antrum is swung laterally, inferior turbinectomy and in-
ferior meatostomy are usually performed to improve subsequent
drainage of the antrum and nasal cavity. After removal of tumor in
the nasopharynx and its vicinity, the raw area can be grafted with
the mucosa taken from the removed inferior turbinate. The maxilla
attached to the anterior cheek flap can be returned to its original
position and fixed to the rest of the facial skeleton with miniplates
and screws. A prefabricated dental plate can also be applied to give
additional stability and to contribute toward immobilizing the
swung maxilla. The dental plate is then removed at 6 weeks after
surgery.

Between February1989 and June 2002, at the department of Sur-
gery, University of Hong Kong Medical Center, Queen Mary Hos-
pital, we have employed this anterolateral approach for resection
of persistent or recurrent primary nasopharyngeal carcinoma after
radiotherapy in a total of 109 patients. Among these, 82 were con-
sidered to have had a curative resection as determined with frozen
section control of the resection margins. There were 66 men and 16
women; ages ranged from 27 years to 76 years (median 52 years).
The histologic findings of the resected specimen were undifferen-
tiated carcinoma in 77 patients and well-differentiated carcinoma
in 5 patients. The radiation dose delivered to all patients for treat-
ment of their primary disease ranged from 5990 to 12,250 cGy
(mean 7400 cGy). All patients underwent resection of the naso-
pharynx on the side of the maxillary swing, and the resection
crossed the midline to allow removal the mucosa just medial to the
medial crura of the eustachian tube on the opposite side. In 25 pa-
tients, the paranasopharyngeal tissues, including the paranasopha-
ryngeal lymph nodes, were removed together with the nasopharyn-
geal mucosa. During tumor resection, the internal carotid artery
was injured in one patient and this was repaired with stitch under
direct vision. He recovered with no neurological defects.

All patients survived operation and were discharged from the
hospital. The follow-up period ranged from 6 to 145 months (me-
dian 37 months). Associated morbidity included a varying degree of
trismus in most patients, as the pterygoid muscles had been com-
promised at surgery and the same region had been irradiated. Tris-
mus usually improved with time and conservative treatment, such
as the introduction of passive stretching. Palatal fistula developed
in 22 patients and this was generally managed successfully with a
dental plate. Palatal fistula was closed with palatal flap in three
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patients successfully and all patients can take normal diet without
functional disability. Two patients developed a facial sinus in the
presence of an infected underlying mini-plate. Both sinuses healed
after removal of the plate and screws under local anesthesia.

Eighteen patients developed recurrent tumor in the nasophar-
ynx, 6 patients were found to have regional recurrence, and 4 other
patients developed distant metastasis. The local tumor control rate
was 68% at 5 years, and the 5-year actuarial survival rate for the
curative group was 54%.

Salvage resection of localized persistent or recurrent tumor in
the nasopharynx after radiotherapy is possible, and a satisfactory
result can be achieved in suitable patients. The anterolateral ap-
proach exposes the nasopharynx and the paranasopharyngeal
space adequately for en bloc removal of the disease in the naso-
pharynx and its vicinity. The internal carotid artery can be exposed
and any bleeding appropriately controlled. The procedure is not
difficult and is well within the ability of a trained otorhinolaryn-
gologist. The associated morbidity is low, and patients normally re-
sume swallowing and speech within 7 to 10 days after operation.

Résumé. Le traitement principal des cancers du nasopharynx est la
radiothérapie. Lorsque apres radiothérapie, la tumeur persiste ou récidive
dans le nasopharynx ou au cou, il faut alors envisager une radiothérapie
supplémentaire malgré sa morbidité bien reconnue. Toutes les fonctions
du patient peuvent étre atteintes et en particulier, celles de la déglutition,
de la parole et musculo-squelletique. Une chirurgie de rattrapage pour une
récidive ou la maladie résiduelle, associée a un curage ganglionnaire,
contribue a un meilleur controle tumoral avec une morbidité acceptable. En ce
qui concerne la tumeur du naospharynx résiduelle ou récidivante, une excision
suffisante en méme temps que celle du tissu paranasopharyngé sont possibles
par une approche antérolatérale. L’intervention n’est pas difficile et la
morbidité associée, minime. Les résultats obtenus chez 54 patients qui ont eu
ce procédé, apres une médiane de survie de 3 ans, montrent qu’avec une
exposition suffisante, la chirurgie de rattrapage permet d’obtenir un taux de
contrdle tumoral local satisfaisant avec de bons résultats au plan fonctionnel.

Resumen. El tratamiento primario del carcinoma nasofaringeo es la
radioterapia. Cuando un tumor persiste o hace recurrencia en la
nasofaringe o en el cuello luego de la irradiacion, mas radioterapia se
asocia con reconocida morbilidad. La deglucion, el habla y las funciones
musculoesqueléticas del paciente se pueden ver significativamente
afectadas. El salvamento quirirgico de enfermedad cervical persistente o
recurrente mediante diseccion radical del cuello contribuye a mejorar el
control tumoral con una morbilidad aceptable. Para casos de tumor
residual o recurrente en la nasofaringe, la adecuada extirpacion junto con
la remocion del tejido paranasofaringeo es posible por el abordaje
anterolateral. La operacion no es dificil y la morbilidad es minima. Los 54
pacientes sometidos a este procedimiento, con un seguimiento medio hasta
de 3 afnos, han demostrado que con una exposicion adecuada y el
salvamento quiriirgico se pueden lograr satisfactorias tasas de control
tumoral con buen resultado funcional.

References

1. Schabinger PR, Reddy S, Hendrickson FR, et al. Carcinoma of the na-
sopharynx: survival and patterns of recurrence. Int. J. Radiat. Oncol.
Biol. Phys. 1985;11:2081-2084

2. Sham JST, Choy D. Prognostic factors of nasopharyngeal carcinoma: a
review of 759 patients. Br. J. Radiol. 1990;63:51-58

3. Woo E, Lam K, Yu YL, et al. Temporal lobe and hypothalamic pitu-
itary dysfunctions after radiotherapy for nasopharyngeal carcinoma: a
distinct clinical syndrome. J. Neurol. Neurosurg. Psychiatry 1988;51:
1302-1307

4. Ho WK, Wei WI, Kwong DLW, et al. Long-term sensorineural hearing
deficit following radiotherapy in patients suffering from nasopharyn-
geal carcinoma: a prospective study. Head Neck 1999;21:547-553

5. Lee AW, Ng SH, Ho JH, et al. Clinical diagnosis of late temporal lobe
necrosis following radiation therapy for nasopharyngeal carcinoma.
Cancer 1988;61:1535-1542

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

World J. Surg. Vol. 27, No. 7, July 2003

. Bedwinek JM, Perez CA, Keys DJ. Analysis of failure after definitive

irradiation for epidermoid carcinoma of the nasopharynx. Cancer 1980;
45:2725-2729

. Huang SC, Lui LT, Lynn TC. Nasopharyngeal cancer: study III. A re-

view of 1206 patients treated with combined modalities. Int. J. Radiat.
Oncol. Biol. Phys. 1985;11:1789-1793

. Sham JST, Choy D. Nasopharyngeal carcinoma: treatment of neck

node recurrence by radiotherapy. Australas. Radiol. 1991;35:370-373

. Wei WL, Lam KH, Ho CM, et al. Efficacy of radical neck dissection for

the control of cervical metastasis after radiotherapy for nasopharyngeal
carcinoma. Am. J. Surg. 1990;160:439-442

Ho CM, Wei WI, Sham JS, et al. Radical neck dissection in nasopha-
ryngeal carcinoma. Aust. N. Z. J. Surg. 1991;61:898-902

Wei WI, Ho CM, Wong MP, et al. Pathological basis of surgery in the
management of postradiotherapy cervical metastasis in nasopharyn-
geal carcinoma. Arch. Otolaryngol. Head Neck Surg. 1992;118:923-929
Lee AW, Foo W, Law SC, et al. Reirradiation for recurrent nasopha-
ryngeal carcinoma: factors affecting the therapeutic ratio and ways for
improvement. Int. J. Radiat. Oncol. Biol. Phys. 1997;38:43-52

Teo PM, Kwan WH, Chan AT, et al. How successful is high-dose (> or
= 60Gy) reirradiation using mainly external beams in salvaging local
failures of nasopharyngeal carcinoma. Int. J. Radiat. Oncol. Biol. Phys.
1998;40:897-913

Pryzant RM, Wendt CD, Delclos L, et al. Re-treatment of nasopharyn-
geal carcinoma in 53 patients. Int. J. Radiat. Oncol. Biol. Phys. 1992;
22:941-947

Wei WI, Sham JST, Choy D, et al. Split-palate approach for gold grain
implantation in nasopharyngeal carcinoma. Arch. Otolaryngol. Head
Neck Surg. 1990;116:578-582

Kwong DLW, Wei WI, Cheng ACK, et al. Long term results of radio-
active gold grain implantation for the treatment of persistent and re-
current nasopharyngeal carcinoma. Cancer 2001;91:1105-1113

Van Buren JM, Ommaya AK, Ketcham AS. Ten years’ experience with
radical combined craniofacial resection of malignant tumors of the pa-
ranasal sinuses. J. Neurosurg. 1968;28:341-350

Tu GY, Hu YH, Xu GZ, et al. Salvage surgery for nasopharyngeal car-
cinoma. Arch. Otolaryngol. Head Neck Surg. 1988;114:328-329
Stevenson GC, Stoney RJ, Perkins RK, et al. A transcervical transclival
approach to the ventral surface of the brain stem for removal of a clivus
chordoma. J. Neurosurg. 1966;24:544-551

Biller HF, Shugar JMA, Krepsi YP. A new technique for wide-field
exposure of the base of the skull. Arch. Otolaryngol. 1981;107:698-702
Krepsi YP, Sisson GA. Skull base surgery in composite resection. Arch.
Otolaryngol. 1982;108:681-684

Fee WE, Roberson JB, Goffinet DR. Long-term survival after surgical
resection for recurrent nasopharyngeal cancer after radiotherapy fail-
ure. Arch. Otolaryngol. Head Neck Surg. 1991;117:1233-1236

Morton RP, Liavaag PG, McLean M, et al. Transcervico-mandibulo-
palatal approach for surgical salvage of recurrent nasopharyngeal can-
cer. Head Neck 1996;18:352-358

Fisch U, Pillsbury HC. Infratemporal fossa approach to lesions in the
temporal bone and base of the skull. Arch. Otolaryngol. Head Neck
Surg. 1979;105:99-107

Fisch U. The infratemporal fossa approach for nasopharyngeal tumors.
Laryngoscope 1983;93:36—44

Wilson CP. Observations on the surgery of the nasopharynx. Ann. Otol.
Rhinol. Laryngol. 1957;66:5-40

Belmont JR. The Le Fort I osteotomy approach for nasopharyngeal
and nasal fossa tumor. Arch. Otolaryngol. Head Neck Surg. 1988;114:
751-754

Uttley D, Moore A, Archer DJ. Surgical management of midline skull-
base tumors: a new approach. J. Neurosurg. 1989;71:705-710

Cocke EW, Robertson JH, Robertson JT, et al. The extended maxil-
lotomy and subtotal maxillectomy for excision of skull base tumors.
Arch. Otolaryngol. Head Neck Surg. 1990;116:92-104

Schuller DE, Goodman JH, Brown BL, et al. Maxillary removal and
reinsertion for improved access to anterior cranial base tumors. Laryn-
goscope 1992;102:203-212

Wei WI, Lam KH, Sham JST. New approach to the nasopharynx: the
maxillary swing approach. Head Neck 1991;13:200-207

Wei WI, Ho CM, Yuen PW, et al. Maxillary swing approach for resec-
tion of tumors in and around the nasopharynx. Arch. Otolaryngol.
Head Neck Surg. 1995;121:638-642



