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Abstract

Purpose of Review Management of parapharyngeal tumors is challenging due to the complex anatomic nature of the space and
the wide range of pathologies encountered. This article will review the anatomy, common pathologies, and management of
parapharyngeal masses. Surgical strategies are also reviewed.

Recent Findings Masses of the parapharyngeal space are most commonly benign (80%). More recent longitudinal studies have
shown that observation and non-surgical therapy are indicated in many cases. When surgery is indicated, innovative endoscopic
and robotic-assisted techniques allow for improved visualization and complete tumor removal while avoiding significant blood
loss, tumor spillage, and injury to surrounding nerves and vessels.

Summary Management of parapharyngeal masses should consider morbidity of surgical resection versus the natural course of the
disease. Surgical strategy is determined by location, size, and pathology. Adequate access is needed surgically to ensure complete

resection and avoid tumor rupture.
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Introduction to Parapharyngeal Tumors

The parapharyngeal space (PPS) is a complex anatomic
potential space of the head and neck. Masses of this
space are rare, making up only 0.5% of all head and
neck tumors. PPS masses are most commonly benign
(80%) and are made up of a variety of pathologies.
Surgical excision is the mainstay of treatment for most
diagnoses. The PPS is an anatomically complex region
and the best surgical approach must be carefully select-
ed prior to proceeding to the operating room in order
minimize morbidity.
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Anatomy

The parapharyngeal space is typically described as an inverted
pyramid, with the skull base making up the floor of the pyra-
mid and the greater cornu of the hyoid bone making up the
apex. [1, 2] However, the shape is not truly pyramidal but
rather runs as an elongated oblong potential space positioned
between more substantial adjacent spaces. Medially, the space
is bounded by the tensor veli palatine, the pharyngobasilar
fascia, and superior constrictor muscles. This boundary sepa-
rates the PPS from the retropharyngeal space. Laxity of the
fascia separating these spaces in the elderly can result in the
carotid artery protruding into the PPS. The pterygoids, parot-
id, mandibular condyle, and ramus of the masticated space
form the anterior border superiorly. The stylomandibular lig-
ament forms the lateral boundaries. This ligament separates
the parotid, sometimes called the parotid space in radiology
literature, from the PPS, and causes the classic dumbbell
shape of parotid tumors of the PPS as the tumor grows through
the constriction. The styloid process and ligament conceptu-
ally divide the PPS into two compartments: anterior and pos-
teriorly. The anterior (pre-styloid) space contains fat and sali-
vary tissue and is just posterior to the pterygoid muscle. The
posterior (post-styloid) space contains the carotid artery and
internal jugulars vein; cranial nerves IX, X, and XII; and
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lymph nodes. These compartments are important anatomical-
ly, radiologically, and clinically as tumor pathology can be
predicted by the space it is within. [2]

Clinical Presentation

Due to the deep location of the PPS and the typically indolent
nature of lesions in this area, the clinical presentation of PPS
masses is often subtle. It is common for patients to present
with incidentally noted PPS masses on imaging obtained for
other reasons. Masses are often asymptomatic but can cause
symptoms due to the space occupying effect [3]. The most
frequent presenting clinical symptoms are a neck mass and/
or intraoral asymmetry with protrusion the anterior tonsil pil-
lar and/or palate. Patients can complain of pain, dysphagia,
odynophagia, dysphonia, otalgia, snoring, or globus sensa-
tion. A serous effusion in the middle ear can be seen on the
side of the lesion due to compression on the Eustachian tube
[4]. Larger lesions can cause trismus, by physically impeding
the mandible. Diagnosis is usually delayed, and
parapharyngeal masses are typically at least 2-3 cm in size
prior to detection. Cranial nerve dysfunction is often a late
symptom due to mass effect [2, 5-9].

Differential of Parapharyngeal Tumors

Both benign and malignant tumors can be found within the
parapharyngeal space, arising from the structures contained
within, spreading from structures immediately adjacent to it,
or metastasizing from a distance. Benign tumors are most
common (80%), whereas malignant lesions are less likely
(20%) [6, 10, 11]. Most commonly, benign tumors are salivary
gland (50%) or neurogenic in origin (20%). A systematic re-
view from 2014 showed over 70 different pathologies of the
PPS reported in the literature [6].

Fifty percent of lesions in the PPS arise from the deep
parotid lobe or minor salivary gland. These masses can extend
through the stylomandibular ligament to give a dumbbell-
shaped appearance on radiology. Ectopic rests of salivary tis-
sue within the PPS are also possible origins. The majority of
salivary neoplasms are pleomorphic adenoma and of all PPS
lesions, pleomorphic adenomas are the most common (65%).
However, any salivary neoplasm is possible [6, 10—13].

Neurogenic lesions are usually benign (95%) and are usu-
ally either paragangliomas (49%), schwannomas (31%), or
neurofibromas (9%). Carotid body tumors are the most fre-
quent paragangliomas, although glomus vagale can be found
in the PPS as well as glomus jugulare extending from the
temporal bone [1, 2]. Paragangliomas can be associated with
syndromes including Von Hippel-Lindau, neurofibromatosis
type 1, and MEN2a and 2b or can arise sporadically. Ten
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percent of paragangliomas are malignant, and 10% of patients
with paragangliomas can have multicentric lesions [3].
Paragangliomas typically have slow, persistent growth of ap-
proximately 0.2 cm a year with a doubling time estimate of
4.2 years [4]. Surgery is the typical treatment for
paragangliomas but due to risk of injury to cranial nerves
IX, X, XI, and XII should only be offered in selected patients.
If tumors are multicentric, surgery should also be considered
carefully such as bilateral carotid body tumors with risks of
bilateral vascular and cranial nerve injuries. Radiotherapy can
halt tumor growth but is traditionally reserved for the elderly,
medically frail, or those with high surgical risk [5].

Schwannomas are most commonly vagal or sympathetic
chain in origin. They can cause mass effect on adjacent tissues
and cause dysfunction of cranial nerves IX, X, and XII. They
have slow growth and a low recurrence rate once resected [6].
Neurofibromas are typically multiple and associated with the
nerve of origin. They have a risk of malignant transformation
over time. Surgical excision is recommended for enlarging
neurogenic lesions; however, the nerve of origin is usually
non-functional after resection. Malignant nerve sheath tumors
in the PPS are rare but possible (less than 5% of neurogenic
lesions) [7].

Work Up

Obtaining cross-sectional imaging is the first step in work up
of these tumors. MRI scans are the imaging of choice to eval-
uate lesions. The MRI scan can be characteristic for several
lesions found within the PPS. For salivary lesions, they are
typically T2 hyperintense and there can be a fat plane seen
between the parotid and the mass. Schwannomas are usually
T1 isointense or hypointense, with enhancement with the ad-
ministration of gadolinium [8]. Imaging may predict the nerve
of origin, with the pattern of vessel distribution around the
nerve helpful to discern which nerve it is arising from. A vagal
schwannoma can splay the carotid artery and the internal jug-
ular vein, whereas a sympathetic chain schwannoma can dis-
place both the carotid and jugular vein posteriorly without
separating them [9]. This pattern is important to identify pre-
operatively to determine post op dysfunction and to counsel
patients accordingly [10].

If patients are suspected to have a paragangliomas, urine
and plasma catecholamines should be evaluated [3]. Fine nee-
dle aspiration can be helpful in some situations but is not
mandatory [11, 12]. Needle biopsy of schwannomas or
paragangliomas is often non-diagnostic due to the large size
of the spindle cells, and therefore you must have high suspi-
cion for these lesions based on imaging alone. Transoral biop-
sy is not recommended due to bleeding risk and risk of tumor
seeding [12, 13].
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Management of Parapharyngeal Masses

Surgery is the mainstay of treatment of PPS masses, but the
morbidity of surgery combined with the natural history of the
disease and patient factors (age, function) should be considered
in making a treatment plan. In the case of suspected malignancy,
surgical treatment is typically required even with the risk of mor-
bidity. For primary lymphoproliferative disease such as lympho-
ma, tissue diagnosis only is necessary and complete resection is
avoided. The surgical treatment of benign lesions such as
paragangliomas, schwannomas, and pleomorphic adenomas are
considered on a case by case basis. Dysfunction from mass effect
and impaired cranial nerve function with continued growth is
weighed against the potential morbidity of resection. Carotid
body tumors are easier to resect when smaller, with less risk of
cranial nerve injury. It may be best to wait until patients develop
complete cranial nerve palsy from the suspected paraganglioma
prior to proceeding with resection. In the case of schwannomas,
the growth rate may vary and these can be observed to confirm
growth. Complete resection is typically recommended. This typ-
ically results in loss of function of the involved nerve, but early
resection may avoid injury to other nearby nerves as the tumor
grows. Complete resection will truncate the nerve, but enucle-
ation has been shown to preserve nerve function in some cases
but is not predictable. Thus, patients are counseled on the realistic
risk of nerve dysfunction postoperatively [14ee, 15, 16].

Patient factors such as age and health status play an impor-
tant role too given the predictable risk of injury to cranial
nerve IX, X, and XII with resultant dysphagia and airway
issues. Elderly patients are much less likely to compensate
for nerve injuries, and tumor growth may be slow enough that
observation may suffice or radiation to slow tumor growth
may be an option [17]. Radiation for younger patients is not
preferred due to the fact it only inhibits growth, and there is a
potential risk of malignant transformation [14se].

Surgical Approaches to the Parapharyngeal
Space

There are several surgical approaches described to access the
PPS, and selection of the appropriate approach is challenging.
Surgery must strike a balance between complete removal of
the mass and minimizing functional and esthetic morbidity
from surgery. The choice of the approach should be deter-
mined by the location of the lesion, histopathology, and tumor
size. For instance, a schwannoma with a planned enucleation
may require less access than a pleomorphic adenoma where a
complete resection without disruption of the capsule is crucial.

Due to the complex anatomy of the PPS, the choice of ap-
proach can be guided by lesion location and surgeon experience.
Select small pre-styloid lesions along the mid to inferior aspect of
the mandibular ramus are amenable to transoral resection

[18-25]. Both robotic and endoscopic assisted transoral tech-
niques have been described. Such techniques allow for better
visualization for tumors that were previously difficult to remove
transorally alone [26-28]. An incision along the anterior tonsillar
pillar exposes the medial pterygoid muscle, and dissection is
carried from anterior and lateral to the parapharyngeal space.
Exposure of the carotid in the neck may be necessary for full
visualization and control [25, 29, 30].

The transcervical approach is utilized in nearly 50% of
cases in multiple systematic reviews of the PPS surgical liter-
ature [7, 16, 31-36, 37+¢]. This approach is useful for pre-
styloid tumors located low within the parapharyngeal space.
It provides visualization of the carotid artery and cranial
nerves X, XI, and XII in this area. A trans-parotid approach
can be used when needing to identify and protect the facial
nerve prior to dissection of deep lobe parotid lesions and those
deep in the PPS [18, 35, 36]. It is useful to provide access to
the lateral aspect of both the pre- and post-styloid compart-
ments, but limits access to the most cranial and caudal aspects
of the PPS (see Fig. 1).

For tumors that are extending superiorly towards the skull
base in the post-styloid space such as tumors entering the jugular
bulb, one can use a combined transcervical and trans-mastoid
approach [18, 35]. Removal of the mastoid tip allows for superior
access of the PPS at the level of the skull base and direct access to
the great vessels. Infratemporal or middle cranial fossa ap-
proaches can also be employed [35, 37, 38, 39]. For lesions

Fig. 1 Regions to the parapharyngeal space and surgical access. Red =
posterior, green = central, yellow = anterior, purple = superior. Large
white arrow: diagastric muscle, large black arrow: internal jugular vein,
short black arrow: cranial nerve XII, short white arrow: cranial nerve XI
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reaching the skull base along the greater sphenoid wing,
subperiosteal elevation off the zygoma and removal of the zygo-
ma bone can provide access to the superior aspect of the
infratemporal fossa to augment a transcervical/trans-parotid ap-
proach but these generally are used for tumors of the
infratemporal fossa not limited to the PPS.

Combined with these transcervical approaches, mandibular
osteotomies are an option to improve access and visualization
[35, 40, 41]. The mandibular ramus restricts superior and medial
access to the parapharyngeal space. Osteotomies can be used in
selected patients to allow for complete tumor removal and con-
trol of the vasculature. Situations would include patients with
malignant neoplasms, recurrent neoplasms, large benign neo-
plasms, and highly vascular neoplasms with the need for vascular
control. Single or double osteotomies can be used. A single
parasymphyseal osteotomy can be sufficient for a small pre-
styloid lesion. However, a single osteotomy puts traction on the
temporomandibular joint and can cause disarticulation, edema,
and occlusal discrepancies. If more access is needed, one can
make a second posterior mandibular osteotomy in the ramus.
Two osteotomies allow for displacement of the mandibular seg-
ment without disturbance of the temporomandibular joint. While
useful in select situations, the mandibulotomy approach carries
the additional risks of malocclusion, non-union, hardware infec-
tion, temporal mandibular joint arthrosis, and damage to the in-
ferior alveolar nerve [41].

Combined endoscopic approaches to the PPS have been
reported in the literature. In 2015, Benet et al. reported on a
combined endonasal-transcervical approach to a metastatic
PPS papillary thyroid carcinoma [42]. A transnasal endoscop-
ic approach allowed for exposure of the pterygopalatine and
infratemporal fossa and skull base, where the tumor was ex-
tending medially. A transcervical approach can be combined
with a transoral approach for very large PPS lesions and avoid
need for more extensive osteotomies by allowing identifica-
tion and control of the cranial nerves X, XI, and XII and the
great vessels and posterior tumor dissection prior to anterior
transoral tumor dissection [37¢e, 43¢, 44-48].

Figure 1 provides a visual representation of regions of the
PPS that can be accessed by each approach. Posterior lesions
(red) can be accessed with trans-mastoid/transcervical ap-
proach. Tumors in the central region (green) are accessible
via transcervical approach, but may require further access,
such as a trans-parotid dissection, based on tumor pathology
and need for en bloc resection. Tumors with superior exten-
sion can be aided with superior approach and removal of the
zygoma working deep to the temporalis muscle, or via an
endonasal trans-maxillary approach. Anterior lesions
(yellow) can be accessible to transoral approach if distinct
from the great vessels and anterior to the styloglossus muscle.
The transoral approach can also be added to transcervical ap-
proach for larger lesions that may benefit from a multi-
approach to avoid mandibular osteotomies.
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Conclusion

Masses of the parapharyngeal space, while rare, are a chal-
lenge to manage due to the complex anatomy of the region.
Management should consider morbidity of surgical resection
versus the natural course of the disease. Surgical strategy is
determined by location, size, and pathology. Adequate access
is needed surgically to ensure complete resection and avoid
tumor rupture.
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