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Innervation and blood supply to the nose
o
Innervation








o
Special sense from Olfactory nerve (CN I)

Sensory of mucosa of nasal cavity and paranasal sinuses: Ophthalmic and Maxillary nerves (CN V1+2)

 Anterior Ethmoidal nerve: (from Ophthalmic)

Supplies mucus membrane of nasal cavity

Terminates as the External Nasal nerve: which supplies the area around the naris, in the nasal vestibule, and on the tip of the nose

Nasopalatine nerve (from Maxillary): Supplies posterior parts of the conchae and the palate. Suspends pterygopalatine ganglion. It should be noted that the pterygopalatine ganglion functions as one of the sites of synapse for parasympathetic nerve fibers of the Facial nerve. As an example:

Parasympathetic secretomotor innervation: (of the glands in the muscosa of the nasal cavity and paranasal sinuses) Greater Petrosal branch of the Facial nerve, which synapse in the Pterygopalatine Ganglion and continues via the maxillary nerve (V2)

Sympathetic innervation: The Superior Cervical Ganglion contributes nerve fibers to the Carotid Sympathetic Plexus. These fibers enter the nasal region on either the anterior ethmoidal or sphenopalatine arteries. The fibers traveling with the sphenopalatine arteries are derived from the Deep Petrosal nerve.

o
Blood Supply
o
The nasal cavity receives its vascular supply from three sources. 

The predominant supply is from branches of the Sphenopalatine artery. After leaving the sphenopalatine foramen, the sphenopalatine artery divides into a Lateral Nasal branch which supplies the conchae, a Posterior Septal branch which supplies the nasal septum, and the Greater and Lesser Palatine arteries which supply the hard and soft palates, respectively. 

In addition, the nasal cavity receives arterial blood from Anterior Ethmoidal branches of the Ophthalmic artery that course medially out of the orbit, and branches of the Superior Labial artery which enter the nasal cavity from the face. 

Venous blood leaves the region in veins that course alongside the arteries. These drain into the facial, ophthalmic, and sphenopalatine veins. The latter vein forms part of the pterygoid plexus of veins in the infratemporal fossa.

Locations and innervation of sublingual and submandibular glands



Innervation: Both are innervated by secretomotor parasympathetic fibers of the Chorda Tympani of the Facial nerve, which synapse in the submandibular ganglion

Sublingual glands
o
Location: Lies in floor of mouth b/t mandible and genioglossus muscle

Submandibular glands
o
Location: Along body of mandible, divided into superficial and deep lobes, which are separated by the mylohyoid muscle. [Accounts for 70% of salivary volume in humans]

Function of the lingual and hypoglossal nerves
Lingual (branch of CN V3)
o
Sensory for anterior 2/3 of tongue, floor mouth, mandibular gums

o
Joined by piece of chorda tympani of facial nerve (taste)

o
Suspends submandibular ganglion (CN VII)

CN XII: hypoglossal
o
Somatic motor to nearly all tongue muscles except palatoglossus (CN X)

Connections between the base of the skull and the vertebral column (craniovertebral joints)
2 Craniovertebral Joints: Both are synovial joints with no intervertebral discs

Atlanto‑Occipital Joints: Joint b/t occipital condyles and superior articular facets of Atlas

o
Movement: the Yes Joint, Neck Flexion and Extension

Atlanto-Axial Joint: Joint b/t Atlas and Axis

o
Three articulations: 2 lateral joints b/t vertebrae, 1 median joint b/t Dens of Axis and Anterior Arch of Atlas

o
Movement: the No Joint, Rotation from side‑to‑side

Location of cranial nerves VII ‑ XII as they exit the skull
CN VII: facial and CN VIII: vestibulocochlear
o
Both originate from the pons and medulla 

o
Both traverse the posterior cranial fossa and the internal acoustic meatus, BUT

Facial nerve: Exits the skull via the Stylomastoid Foramen 

While the Vestibulocochlear nerve: never exits the skull (unique) and stays in petrous temporal

CN IX: glossopharyngeal, CN X: vagus, CN XI accessory
o
All originates from medulla oblongata and exit via the jugular foramen

CN XII: hypoglossal
o
Originates from medulla oblongata

o
Exits through canals that are developed in front of foramen magnum (2 and 10 o'clock of foramen magnum)

Function of the pharynx and its musculature
o
Function
o
fibromuscular tube, common route for air and food 

o
runs along prevertebral fascia from base of skull [Pharyngeal Tubercle] to inferior border of Cricoid cartilage (vertebral level C6), where it becomes continuous with the esophagus and give off the larynx and trachea (anteriorly)

o
Musculature
o
Internal muscles: Longitudinal, Elevate pharynx

o
Stylopharyngeus: [From styloid process to thyroid cartilage, Starts externally then becomes internal]

o
Palatopharyngeus: [From palate to thyroid cartilage, side of pharynx and esophagus]

o
Salphingopharyngeus: [From cartilaginous part of auditory tube (salphinx) to pharynx]

Locations of pharyngeal constrictors
o
circular sphincters for peristalsis

o
slight overlap b/t superior and middle constrictors and b/t middle and inferior constrictors

o
Superior constrictor: Anterior attachment is the Pterygomandibular Raphe and its Posterior attachments include the Pharyngeal Raphe and Pharyngeal Tubercle (on the occipital bone)

o
Middle constrictor: Anterior attachment is Greater Horn of the Hyoid bone and the Inferior end of the Stylohyoid ligament. The Posterior attachment is to Pharyngeal Raphe 

o
Inferior constrictor: Anterior attachments include the Oblique line of the Thyroid and the lateral surface of the Cricoid cartilage. The Posterior attachment is the Pharyngeal Raphe, bottom fibers continuous with esophagus

[o
Innervation of pharynx
o
Most innervation comes from pharyngeal plexus (composed of CN IX~sensory*, CN X~motor, and Sympathetic fibers from the Superior Cervical Ganglion)

o
EXCEPTIONS: 

o
Stylopharyngeus~Innervated by only motor branch of CN IX]

[o
Pharynx Regions
1) Nasopharynx

*Lies posterior to the nose and superior to soft palate; the Chonanae (posterior

 nasal aperatures) mark the transition from the nasal cavity to the nasopharynx

2) Oropharynx

*continuous with oral cavity

*extends from soft palate to epiglottis

3) Laryngopharynx

*posterior to larynx

*from epiglottis to lower border of cricoid cartilage, where it becomes continuous w/ esophagus

*contains inlet of larynx and its piriform recesses

*inlet of larynx is covered by epiglottis during swallowing

*food can get lodged in piriform recesses

*can feel laryngeal prominence of trachea; where vocal folds attach

*choking is usually above vocal folds; block larynx; cut below vocal folds‑tracheotomy]
Structures passing between gaps in the constrictors
o
B/t Skull and Superior Constrictor: Levator veli palatini and Pharyngotympanic tube

o
B/t Superior and Middle Constrictors: Stylopharyngeus muscle, CN IX and stylohyoid 
ligament

o
B/t Middle and Inferior Constrictors: Internal laryngeal nerve and superior laryngeal vessels

o
Below Inferior Constrictor: Recurrent laryngeal nerve and inferior laryngeal artery

How the laryngeal muscles relate to laryngeal function
o
3 basic functions
1) Protection of respiratory tract during swallowing

2) Control intra‑thoracic pressure (in coughing): [close off airway to build pressure then rapidly open to release any obstructing material]

3)Production of sound (in speaking, singing, laughing)

o
Muscles of the Larynx
o
Extrinsic Muscles: they stabilize the hyoid bone, raise the larynx, facilitate the closing of the laryngeal inlet and the opening of the esophagus)

*Mylohyoid, Digastrics, Stylohyoid, Sternohyoid, Omohyoid, Thyrohyoid, and Sternothyroid muscles (I’ll name a few of these)

o
Intrinsic Muscles: work on the arytenoid cartilages which pull on vocal folds and open and close the rima glottidis (sound production)

all innervated by recurrent laryngeal nerve except Cricothyroid which is innervated by the external branch of the superior laryngeal nerve
Adductors of Vocal Folds: bring folds together @ midline

Transverse and Oblique Arytenoids: pull arytenoids together

Lateral Cricoartenoid: spin and slide arytenoids up

Abductor of Vocal Folds: only one, also laterally rotates the arytenoid cartilages

Posterior Cricoarytenoid
Adjustors of Shape and Tension of Vocal Folds
Cricothyroid Muscle: Tenses the vocal folds by tilting thyroid cartilage forward and down

Thyroartenoid and Vocalis Muscles: Tilts the arytenoid cartilage anteriorly, relaxing the vocal fold, the Vocalis modifies the tension in localized parts of the vocal fold, modulating pitch

[Internal branch of Superior Laryngeal n. = sensory to mucosa superior to the vocal folds.

Recurrent Laryngeal n. = sensory innervation to the mucosa inferior to the vocal folds.]

Purpose of the Pharyngotympanic (Auditory) Tube
o
Connects the middle ear with the nasopharynx and equalizes pressure on both sides of the Tympanic membrane

o
Usually closed to prevent entrance of particles from the nose

o
Muscles that open auditory tube: salpingopharyngeus, levator veli palatini and tensor veli palatini

The Structure and Function of the Middle Ear
o
Transfers sound waves from gas medium of external ear to liquid medium of inner ear

o
Structure: Tiny space, within the temporal bone

o
 The middle ear is an air‑filled cavity which consists of a tympanic membrane (eardrum) and three tiny, interconnected bones ‑ the malleus, incus, and stapes

o
Walls of the Middle Ear

Lateral = Tympanic membrane

Medial = Promontory and the Oval window containing the base of the Stapes

Posterior = Aditus, an opening into the Mastoid Air Cells [both the tendon of the Stapedius and the Chorda Tympani enter the middle ear via the posterior wall]

Anterior = Opening of the Pharyngotympanic tube (auditory tube)

Superior = Tegmen Tympani (thin layer of bone which separates the middle ear from the middle cranial fossa) [Mucous membrane lining the mastoid air cells is continuous with the mucous membrane throughout the middle ear. Therefore infections in the middle ear can easily spread into the mastoid area.]

Inferior = floor of tympanic cavity, thin layer of bone that separates the middle ear from the internal jugular vein below it

o
Functions
1)Impedence matching: acts as transformer, boosts signal from air

2)Maintenance of similar pressure on either side of tympanic membrane

3) Protective responses to loud sounds

Muscles: Protect middle ear, restrict movement of ossicles when they encounter loud noise

Tensor Tympani: Associated with Malleus, pulls malleus medially. This tenses the tympanic membrane and reduces the force of vibrations in response to loud noises [innervated by CN V3]

Stapedius: Associated with Stapes, pulls stapes posteriorly and prevents excessive oscillation. [innervated by CN VII]

[ringing ears sensation: muscles fatigue, possible damage to middle ear because bone movement not restricted]

