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Surgical anatomy of the
nasopharynx

Ing Ping Tang1, Prepageran Narayanan2 and Zul Izhar Mohd. Ismail3
1Department of ORL-HNS, Faculty of Medicine & Health Sciences, Universiti Malaysia Sarawak,

Sarawak, Malaysia 2Department of ORL-HNS, Faculty of Medicine, University of Malaya, Kuala

Lumpur, Malaysia 3Department of Anatomy, School of Medical Sciences, Universiti Sains

Malaysia, Health Campus, Kubang Kerian, Kelantan, Malaysia

Introduction
The pharynx is a conical fibromuscular tube that forms the upper part of the air

and food passages. It is approximately 14 cm long and extends from the base

of the skull to the lower border of the cricoid cartilage where it becomes con-

tinuous with the esophagus. The pharyngeal wall consists of four layers. They

are the mucous membranes, pharyngobasilar fascia, muscular coat, and bucco-

pharyngeal fascia. Anatomically, the pharynx is divided into the nasopharynx,

oropharynx, and laryngopharynx.

Surgical anatomy of nasopharynx
The nasopharynx lies posterior to the nasal cavities in between the floor of the

sphenoid sinus and the soft palate. It has a roof, a floor, an anterior wall, a pos-

terior wall, and lateral walls. The roof is supported by the body of the sphenoid

and the basilar part of the occipital bone. A collection of lymphoid tissue, called

the pharyngeal tonsil, is present in the submucosa of this region. The floor is

formed by the sloping upper surface of the soft palate. The pharyngeal isthmus

is the opening in the floor between the free edges of the soft palate and the

posterior pharyngeal wall. The posterior wall forms a continuous sloping surface

with the roof. It is supported by the anterior arch of the atlas. The anterior wall

is formed by the posterior nasal apertures, separated by the posterior edge of

the nasal septum (Snell, 1992). Located on each side of the lateral wall is the

pharyngeal orifice of the Eustachian tube. It is bounded posterosuperiorly by a

mucosal elevation called the torus tubarius. It is an elevation formed by the

cartilage of the Eustachian tube. Located superior and posterior of the tubal
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elevation is a recess called the fossa of Rosenmuller. There is a mucosal ridge

extending from the inferior end of the torus tubarius to the lateral pharyngeal

wall. This mucosal ridge is called the salpingopharyngeal fold. It is a mucosal

fold formed by the salpingopharyngeus muscle (Dhingra, 2008) (Fig. 4.1).

The fossa of Rosenmuller is a bilateral projection of the nasopharynx just

inferior to the skull base. It is also called the lateral pharyngeal recess or sim-

ply the pharyngeal recess. The fossa is covered by nasopharyngeal mucosa

and is the most common site of origin of nasopharyngeal carcinoma. It is

lined by pseudostratified ciliated columnar epithelium with goblet cells. It is

located posterior to the torus tubarius, a prominence caused by the medial

cartilaginous end of the Eustachian tube (Gray, 1918). The torus tubarius is

larger on the superior and posterior lips of the Eustachian tube, effectively

hiding the fossa (Fig. 4.2). The fossa extends through a defect between the

fibers of the superior constrictor muscle and the base of the skull. The fibers

of the superior constrictor muscle project from multiple parts of the lower

oropharynx to the skull base, but the fibers only reach the skull base at the

midline. The lateral defect, called the sinus Morgagni, is covered by a fibrous

band known as the nasopharyngeal aponeurosis. Therefore the boundaries of

the fossa of Rosenmuller are defined anteriorly by the Eustachian tube and the

levator veli palatini muscle, posteriorly by the posterior wall of the nasophar-

ynx and the retropharygngeal space, laterally by the parapharyngeal space

and the tensor veli palatini muscle, and inferiorly by the upper edge of the

superior constrictor muscle. The fossa’s superior boundary is formed by the

skull base with its various openings and prominences, including the foramen

spinosum, the carotid canal, foramen lacerum, and foramen ovale. From its

opening in the lateral nasopharynx, the fossa projects laterally posterior to the

pharyngeal orifice of the Eustachian tube. At the apex of the fossa of

Figure 4.1
Schematic
diagram
illustrating the
lateral wall of the
right nasal cavity
and nasopharynx.
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Rosenmuller, only a thin layer of fibroconnective tissue separates the mucosa

from the cervical internal carotid artery (Amene et al., 2013).

The arterial supply of the nasopharynx is derived from branches of the ascend-

ing pharyngeal, the ascending palatine, the facial, the maxillary, and the lingual

arteries. The veins drain into the pharyngeal venous plexus, which in turn

drains into the internal jugular vein.

The nerve supply of the nasopharynx is mainly from the pharyngeal plexus.

This plexus is formed from the branches of the glossopharyngeal, vagus, and

sympathetic nerves. The sensory nerve supply of the mucous membrane of the

nasal part of the pharynx is mainly from the maxillary nerve. The motor nerve

supply is derived from the cranial part of the accessory nerve, which, via the

branch of the vagus to the pharyngeal plexus, supplies all the muscles of the

pharynx except the stylopharyngeus, which is supplied by the glossopharyngeal

nerve (Snell, 1992).

The lymphatic drainage of the nasopharynx, including those of the adenoids

and pharyngeal end of the Eustachian tubes, drain into upper deep cervical

nodes either directly or indirectly through the retropharyngeal and parapharyn-

geal lymph nodes. They also drain into the spinal accessory chain of nodes in

the posterior triangle of the neck. Lymphatics of the nasopharynx may also

cross the midline to drain into contralateral lymph nodes.

Important surgical adjacent
structures
The infratemporal fossa (ITF) is an anatomical space located under the floor of

the middle cranial fossa, posterior to the maxilla, medial to the ramus of the

mandible, and lateral to the nasopharynx. The greater wing of the sphenoid

Figure 4.2
Anterior view of
the nasopharynx
as seen with a
laryngoscope,
depicting the fossa
of Rosenmuller.
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bone and the subtemporal surface of the temporal bone form the roof of the

ITF. The lateral pterygoid plate along with the Eustachian tube forms its

medial wall. The temporalis muscle attaching to the mandibular ramus and

the temporomandibular joint form its lateral border (Fig. 4.3). The infratem-

poral fossa communicates with the pterygopalatine fossa (PPF) via the ptery-

gomaxillary fissure, which is continuous with the inferior orbital fissure

medially (Hosseini et al., 2012). It contains the parapharyngeal and masticator

spaces. The styloid diaphragm, formed by the stylopharyngeal aponeurosis,

separates the parapharyngeal space into pre- and poststyloid compartments.

The prestyloid compartment is a narrow and fat-containing space between

the medial pterygoid and the tensor veli palatini muscles. The poststyloid

compartment contains the internal carotid artery, internal jugular vein, and

lower cranial nerves (9th to 12th). The masticator space contains the masseter

muscle, medial and lateral pterygoid muscles, the tendon of the temporalis

muscle, the internal maxillary artery, the mandibular branch of the trigerminal

nerve, the tensor and levator veli palatini muscles, the styloid diaphgram, and

the Eustachian tube (Falcon et al., 2011; Fernandes, Lobo, Castro, Oliveira, &

Som, 2013) (Fig. 4.4).

Figure 4.3
Inferior view of the
base of skull. The
boundary of
infratemporal fossa
is delineated by
the dotted line.
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The ITF is defined in five planes of dissection, as we dissect from superficial to

deep planes. The first plane of dissection lies between the lateral pterygoid

muscle medially and the deep part of the temporalis muscle and mandibular

ramus laterally. The second plane of dissection consists of the lateral pterygoid

muscle. The third plane of dissection is located posterior to the lateral pterygoid

plate, medial to the middle meningeal artery and mandibular nerve, and

extends laterally to the temporomandibular joint. The fourth plane of dissection

lies between the medial pterygoid and the tensor veli palatine muscles. The

fifth plane of dissection lies in the poststyloid parapharyngeal space and con-

tains the internal carotid artery (Hosseini et al., 2012).

The PPF is a pyramidal space limited by the pterygoid plates posteriorly, the

palatine bone anteromedially, and the maxilla anterolaterally. The anterior

compartment of the PPF contains the third portion of the internal maxillary

artery and its terminal branches, whereas the posterior compartment contains

the maxillary division of the trigeminal nerve and the sphenopalatine ganglion

and its branches. The pterygomaxillary fissure forms the boundary as well as

communication between the PPF and the infratemporal fossa. The fissure is also

continuous with the infraorbital fissure. This portion of the infraorbital nerve

delineates the border between the ITF and the PPF (Falcon et al., 2011)

(Fig. 4.4).

Figure 4.4
A cross-sectional
view of the
anatomical
structures of the
infratemporal fossa
and its plane of
dissection.
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Conclusion
Surgical anatomy of the nasopharynx and adjacent structures is essential for

understanding the diseases of this region and especially for planning of surgical

interventions at the nasopharynx.
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