Dr. HANI AL SHEIKH RADHI               ANATOMY                                  LECTURE 2-b
2015


The Face & the Orbital Region

The human face formed by combination of skin, muscles, nerves, and bones; this combination will provide our face with protection, movement, sensation, and the support. 
To understand the anatomical relations between all the parts of the face we need to study the area in what is called the regional anatomy. In this lecture we will discuss all the related systems that are forming the face. 

Skin of the Face:
The skin of the face contains numerous sweat glands and sebaceous glands (secrete oily/watery substances to protect the skin). The skin attached to the underlying bone in between there is a layer of connective tissue where the muscles of the facial skeleton, the nerves, and the vessels are embedded. The skin of the face varies in thickness for example it is very thin on the eyelids compared to other parts of the face.  

Section 1: Sensory Nerves of the Face
The skin of the face is supplied by branches of the three divisions of the trigeminal nerve, except for the small area over the angle of the mandible and the parotid gland which is supplied by the great auricular nerve. There is an overlapping between the nerves that supply the face but generally the nerves are:
	Ophthalmic (V1) supply the upper 3rd of the face.
	Maxillary (V2) Supply the middle 3rd of the face.
	Mandibular (V3) supply the lower 3rd of the face.  

[image: http://www.practicalpainmanagement.com/sites/default/files/imagecache/lightbox-large/images/2012/09/17/Screen%20shot%202012-09-10%20at%2010.07.47%20AM.png]



[image: C:\HANI\articles & publications\College & University\3rd, 4th, and 5th years students\2nd Year anatomy lectures\Lectures\Lecture 4 Facial bones and mandible\facial nerves.jpg]
The nerves that supply the face and provide sensation:
The 3 branches of the trigeminal nerve & the Great auricular nerve which is from the (C2 & C3 [ cervical nerves not cranial nerves])






[image: http://www.ololrmc.com/ae_images/adam04/graphics/images/en/18069.jpg]



The Ophthalmic Nerve

The ophthalmic nerve supplies the skin of the forehead, the upper eyelid, the conjunctiva (The conjunctiva lines the inside of the eyelids and covers the sclera (white part of the eye)), and the side of the nose down to and including the tip. Five branches of the nerve pass to the skin.

[image: http://www.images.missionforvisionusa.org/anatomy/uploaded_images/Fornixclinphotonumbered-737869.jpg]All this region is called the conjunctiva (1,2,3,4,5,6) all part of the conjunctiva. This photo doesn’t show the cornea and the patient is looking up


The branches of the ophthalmic Nerve:

1- Lacrimal Nerve: supplies the skin and conjunctiva of the lateral part of the upper eyelid & and the lacrimal gland (الغدة الدمعية).
[image: http://classconnection.s3.amazonaws.com/33/flashcards/602033/jpg/lacrimal_apparatus_(edit_nerves)1317455372674.jpg]
2- The supraorbital nerve emerges around the upper margin of the orbit at the supraorbital notch. It divides into branches that supply the skin and conjunctiva on the central part of the upper eyelid; it also supplies the skin of the forehead.

[image: http://web.squ.edu.om/med-Lib/MED_CD/E_CDs/anesthesia/site/content/figures/3043C01.gif]   [image: http://www.surgicalneurologyint.com/articles/2011/2/1/images/SurgNeurolInt_2011_2_1_178_90699_u2.jpg]

3- The supratrochlear nerve winds around the upper margin of the orbit medial to the supraorbital nerve. It divides into branches that supply the skin and conjunctiva on the medial part of the upper eyelid and the skin over the lower part of the forehead, close to the median plane.

4- The infratrochlear nerve leaves the orbit below the pulley of the superior oblique muscle. It supplies the skin and conjunctiva on the medial part of the upper eyelid and the adjoining part of the side of the nose.


5- External Nasal Nerve: The external nasal branches (or external nasal nerve) are terminal branches of the anterior ethmoidal nerves (from the ophthalmic division of the trigeminal nerve, CN V), leaves the nose by emerging between the nasal bone and the upper nasal cartilage. It supplies the skin on the side of the nose down as far as the tip. 

[image: http://houstonfaces.com/wp-content/uploads/2012/05/Nose-Front-and-Side-Views.jpg]The point the external nasal nerve emerge from into the skin



The Maxillary Nerve (V2) [the second branch of the trigeminal nerve]

The maxillary nerve supplies the skin on the posterior part of the side of the nose, the lower eyelid, the cheek, the upper lip, and the lateral side of the orbital opening. Three branches of the nerve pass to the skin (Note: the following branches are the branches that supply the skin; the nerve has other branches we are not going to mention it now).

1- The infra-orbital nerve is a direct continuation of the maxillary nerve. It enters the orbit and appears on the face through the infraorbital foramen. It immediately 
divides into numerous small branches, which radiate out from the foramen and supply the skin of the lower eyelid and cheek, the side of the nose, and the upper lip.
Medical Note: This nerve will give branches to the anterior teeth of the maxilla through its terminal branch ‘anterior superior nerve’, so sometimes we can give local anaesthetic  injection to this nerve to provide anaesthesia for the anterior teeth. 




	
[image: http://4.bp.blogspot.com/-e7D-lukg2Kg/UHh7AJmhGlI/AAAAAAAABt8/BCpXXX4NgjI/s1600/infraorbital_nerve_block.jpeg][image: http://img.medscape.com/pi/emed/ckb/clinical_procedures/79926-81306-82679-1766779tn.jpg]The anatomical emergence from the infra-orbital foramen and the distribution of the nerve branches on the skin.



2- The zygomaticofacial nerve passes onto the face through a small foramen on the lateral side of the zygomatic bone. It supplies the skin over the prominence of the cheek.

[image: C:\HANI\articles & publications\College & University\3rd, 4th, and 5th years students\2nd Year anatomy lectures\Lectures\Lecture 4 Facial bones and mandible\834279-835401-152.jpg]

3- The zygomaticotemporal nerve merges in the temporal fossa through a small foramen on the posterior surface of the zygomatic bone. It supplies the skin over the 
Temple.



[image: C:\HANI\articles & publications\College & University\3rd, 4th, and 5th years students\2nd Year anatomy lectures\Lectures\Lecture 4 Facial bones and mandible\834279-835401-152.jpg]

The Mandibular Nerve
The mandibular nerve supplies the skin of the lower lip, the lower part of the face, the temporal region, and part of the auricle. It then passes upward to the side of the scalp (skin of the cranial vault). Three branches of the nerve pass to the skin. (Note: the nerve has other branches but these are the nerves that supply the skin). 

1- The mental nerve emerges from the mental foramen of the mandible and supplies the skin of the lower lip and chin. This nerve supplies the anterior teeth as well. 




[image: https://www.proceduresconsult.jp/UploadedImages/pcj_0106_00001601_100000_large_03112010173054.jpg] [image: http://www.dentistry.unc.edu/NRA/PanAnatomy/skull_images/-mental-foramen.jpg]The mental nerve emerges from the mental foramen of the mandible
The foramen located at the end of the mandibular canal (or the inferior dental canal).
The nerve is the end branch of the inferior dental nerve.
The inferior dental nerve supplies the teeth of the mandible and it is a branch from the mandibular nerve V3.



[image: http://www.mccullochlaw.net/images/nerve_injury/9_Skull_Lateral%20View_Innervation%20of%20Teeth_Partial.gif]


2- The buccal nerve emerges from beneath the anterior border of the masseter muscle and supplies the skin over a small area of the cheek.

[image: https://www2.aofoundation.org/AOFileServerSurgery/MyPortalFiles?FilePath=/Surgery/en/_img/surgery/04-Approaches/91/A20/A20_i220_L.gif]Mental Nerve
Mental Foramen
Inferior Dental Nerve, branch of V3
Buccal Nerve, branch of V3
Auriculo-temporal nerve,  Branch of V3


3- The auriculotemporal nerve ascends from the upper border of the parotid gland between the superficial temporal vessels and the auricle. It supplies the skin of the auricle, the external auditory meatus, the outer surface of the tympanic membrane, and the skin of the scalp above the auricle.


    Note		The previous innervation demonstrated the sensory     innervation of the face. The motor innervation (nerves that give the ability to move the muscles of facial expressions) is supplied by the Facial nerve and its branches.

[image: http://t1.gstatic.com/images?q=tbn:ANd9GcQZ4TQrCi3lZ76gg6WVaHFtx5lck4PCDFZbtZriWaKqxFi76cfErw]   [image: http://1.bp.blogspot.com/-Wpni7ws4EEw/ThWOO3UxN_I/AAAAAAAAAAg/X1fdMIa0Alc/s1600/Muscles+of+Facial+Expression+Muscles+%252B+Nerve.JPG]The Facial Nerve will give 5 branches That will innervate the muscles of the facial expressions which will provide us the ability to express our feelings, such as angry, happy, fear, …etc. 

1- Temporal branch.
2- Zygomatic 
3- Buccal.
4- Mandibular.
5- Cervical.



Section 2: The Arterial supply of the Face
The arteries which supply the head and neck come mainly from the carotid arteries in addition to the subclavian arteries.

[image: http://www.circulationfoundation.org.uk/wp-content/uploads/2012/03/carotid_arteries_pic.jpeg]

[bookmark: _GoBack] The common carotid will subdivide into the internal carotid artery and the external carotid artery. Generally speaking the internal artery will supply many parts of the brain with the vertebral arteries while the external carotid will supply the face and the related structures.

[image: http://medchrome.com/wp-content/uploads/2011/07/branches-external-carotid-artery.jpg]This diagram is showing the branches of the external carotid artery and the distribution of these branches to supply the head and neck area excluding the brain which is supplied by the internal carotid artery and the vertebral artery.


[image: http://www.rci.rutgers.edu/~uzwiak/AnatPhys/Blood_Vessels_files/image024.jpg]Origin and the branches of the arteries that supply the face and the brain.


Arterial Supply of the Face
The face receives a rich blood supply from two main vessels: 
1- the facial 
2- superficial temporal arteries

The facial artery: The facial artery (external maxillary artery in older texts) is a branch of the external carotid artery that supplies structures of the superficial face. 

[image: File:Slide6ww.JPG] [image: File:Slide6yyyy.JPG]

The facial artery arises in the carotid triangle from the external carotid artery a little above the lingual artery and, sheltered by the ramus of the mandible, passes obliquely up beneath the digastric and stylohyoid muscles, over which it arches to enter a groove on the posterior surface of the submandibular gland, it curves around the inferior margin of the body of the mandible at the anterior border of the masseter muscle. It runs upward in a tortuous course toward the angle of the mouth and is covered by the platysma and the risorius muscles. It then ascends deep to the  zygomaticus muscles and the levator labii superioris muscle and runs along the side of the nose to the medial angle of the eye, where it anastomoses with the terminal branches of the ophthalmic artery 

[image: C:\HANI\articles & publications\College & University\3rd, 4th, and 5th years students\2nd Year anatomy lectures\Lectures\Lecture 4 Facial bones and mandible\slide-2-638.jpg]· The submental  artery arises from the facial artery at the lower border of the body of the mandible. It supplies the skin of the chin and lower lip.
· The inferior labial artery arises near the angle of the mouth. It runs medially in the lower lip and anastomoses with its fellow of the opposite side.
· The superior labial artery arises near the angle of the mouth. It runs medially in the upper lip and gives branches to the septum and ala of the nose.
· The lateral nasal artery arises from the facial artery alongside the nose. It supplies the skin on the side and dorsum of the nose.
· The angular artery is the terminal part of the facial artery.



The branches of the facial artery are:
Cervical (in the neck):
· Ascending palatine artery
· Tonsillar branch
· Submental artery
· Glandular branches

Facial branches
· Inferior labial artery
· Superior labial artery
· Lateral nasal branch to nasalis muscle
· Angular artery - the terminal branch

Mnemonic: Go And Teach Science And I'll Learn Something
First letter corresponds to first letter of each branch.

The superficial temporal artery: the smaller terminal branch of the external carotid artery commences in the parotid gland. It ascends in front of the auricle to supply the scalp. 
The transverse facial artery, a branch of the superficial temporal artery, arises within the parotid gland. It runs forward across the cheek just above the parotid duct. 

The ophthalmic artery supplies the forehead area it has 2 branches: 1) the supraorbital artery 2) the supratrochlear artery. This artery is a branch of the internal carotid artery not from the external carotid, the artery is divided from the internal carotid artery [intra-cranially] and emerges from the orbit to divide and supply the forehead.


[image: http://milady.cengage.com/docs/figures/Fig-6-21R2.gif]

[image: http://classconnection.s3.amazonaws.com/33/flashcards/602033/jpg/facial_vascular_supply1317341903611.jpg]

Arterial supply and the venous drainage of the face




	

Clinical: 
Blood Supply of the Facial Skin
The blood supply to the skin of the face is profuse so that it is rare in plastic surgery for skin flaps to necrosis in this region.

Facial Arteries and Taking the Patient’s Pulse
The superficial temporal artery, as it crosses the zygomatic arch in front of the ear, and the facial artery, as it winds around the lower margin of the mandible level with the anterior border 
of the masseter, are commonly used by the anesthetist to take the patient’s pulse












Section 3: Venous Drainage of the Face
The facial vein is formed at the medial angle of the eye by the union of the supraorbital and supratrochlear veins It is connected to the superior ophthalmic vein directly through the supraorbital vein. By means of the superior ophthalmic vein, the facial vein is connected to the cavernous sinus; this connection is of great clinical importance because it provides a pathway for the spread of infection from the face to the cavernous sinus. The facial vein descends behind the facial artery to the lower margin of the body of the mandible. It crosses superficial to the submandibular gland and is joined by the anterior division of the retromandibular vein. The facial vein ends by draining into the internal jugular vein.
Tributaries
The facial vein receives tributaries that correspond to the branches of the facial artery. It is joined to the pterygoid venous plexus by the deep facial vein and to the cavernous sinus by the superior ophthalmic vein. The transverse facial vein joins the superficial temporal vein within the parotid gland.

[image: C:\HANI\articles & publications\College & University\3rd, 4th, and 5th years students\2nd Year anatomy lectures\Lectures\Lecture 4 Facial bones and mandible\IMAGE001.JPG] [image: http://classconnection.s3.amazonaws.com/33/flashcards/602033/jpg/temporal_fossa_-_superficial_structures1317353558248.jpg]
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Section 4: The Facial Bones

The 14 bones of the skull not in contact with the brain are called facial bones. These bones, together with certain cranialbones (frontal bone and portions of the ethmoid and temporal
bones), give shape and individuality to the face. Facial bones also support the teeth and provide attachments for various muscles that move the jaw and cause facial expressions. With the exceptions of the vomer and mandible, all of the facial bones are paired.

Maxilla
The two maxillae unite at the midline to form the upper jaw, which supports the upper teeth. Incisors, canines (cuspids), premolars, and molars are anchored in dental alveoli,(tooth sockets), within the alveolar process of the maxilla The palatine process, a horizontal plate of the maxilla, forms the greater portion of the hard palate, or roof of the mouth. The incisive foramen is located in the anterior region of the hard palate, behind the incisors. An infraorbital foramen is located under each orbit and serves as a passageway for the infraorbital nerve (terminal end of the maxillary nerve (V2)) and artery to the nose. Opening within the maxilla is the inferior orbital fissure. It is located between the maxilla and the greater wing of the sphenoid and is the external opening for the maxillary nerve of the trigeminal nerve and infraorbital vessels. The large maxillary sinus located within the maxilla is one of the four paranasal sinuses.
Clinical Note
If the two palatine processes fail to join during early prenatal development (about 12 weeks), a cleft palate results. A cleft palate may be accompanied by a cleft lip lateral to the midline.These conditions can be surgically treated with excellent cosmetic results.






[image: http://www.prajnayoga.net/wp-content/uploads/2011/01/maxilla_netter.jpg]

[image: http://www.csuchico.edu/anth/Module/gifs/maxilla.GIF]
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Palatine Bone
The L-shaped palatine bones form the posterior third of the hard palate, a part of the orbits, and a part of the nasal cavity. The horizontal plates of the palatines contribute to the formation of the hard palate. At the posterior angle of the hard palate is the large greater palatine foramen that provides passage for the greater palatine nerve and descending palatine vessels. Two or more smaller lesser palatine foramina are positioned posterior to the greater palatine foramen. Branches of the lesser palatine nerve pass through these openings.

[image: http://3.bp.blogspot.com/-CW-tZnZMeoY/TVuQ7xT6CyI/AAAAAAAACB0/Pz_SpFUq_lk/s1600/Inferior%2Bnasal%2Bbone%2Band%2BPalatine%2Bbone.png]

[image: http://dc386.4shared.com/img/P2y1n1dr/s3/125362312f0/palatine_bone-inferior.jpg]   [image: http://legacy.owensboro.kctcs.edu/gcaplan/anat/notes/Image524.gif]


Zygomatic Bone
The two zygomatic bones (“cheekbones”) form the lateral contours of the face. A posteriorly extending temporal process of this bone unites with the zygomatic process of the temporal bone to form the zygomatic arch. The zygomatic bone also forms the lateral margin of the orbit. A small zygomaticofacial foramen, located on the anterolateral surface of this bone, allows passage of the zygomatic nerves and vessels.

[image: http://www.upstate.edu/cdb/education/grossanat/imgs/sklatzb.jpg] [image: http://img.tfd.com/MosbyMD/thumb/zygomatic_bone.jpg]

Lacrimal Bone
The thin lacrimal bones form the anterior part of the medial wall of each orbit.

Nasal Bone
The small, rectangular nasal bones join at the midline to form the bridge of the nose. The nasal bones support the flexible cartilaginous plates, which are a part of the framework of the nose.

[image: http://i224.photobucket.com/albums/dd66/surat95/nasal1.png]

Vomer
The vomer is a thin, flattened bone that forms the lower part of the nasal septum. Along
with the perpendicular plate of the ethmoid bone, it supports the layer of septal cartilage that forms most of the anterior and inferior parts of the nasal septum.
[image: http://classconnection.s3.amazonaws.com/704/flashcards/586704/png/palatine_and_vomer1309213790011.png]
[image: ]
[image: ]

[image: ]The Orbital cavity: Formed by combination of 6 bones. Al l participates in creating the cavity for the eye globe.
1- Frontal  bone
2- Sphenoid bone
3- Ethmoid bone
4- Zygomatic bone
5- Maxillary bone
6- Lacrimal bone











The Mandible

The mandible (“jawbone”) is the largest, strongest bone in the face. It is attached to the skull by paired temporomandibular joints, and is the only movable bone of the skull.
The horseshoe-shaped front and horizontal lateral sides of the mandible are referred to as the body. Extending vertically from the posterior part of the body are two rami(ra'mi—
singular, ramus).  At the superior margin of each ramus is a
knoblike condylar process, which articulates with the mandibular fossa of the temporal bone, and a pointed coronoid process for the attachment of the temporalis muscle. The depressed area between these two processes is called the mandibular notch. The
angle of the mandible is where the horizontal body and vertical ramus meet at the corner of the jaw. 
Two sets of foramina are associated with the mandible: the mental foramen, on the anterolateral aspect of the body of the mandible below the first molar, and the mandibular foramen, on the medial surface of the ramus. 
The mental nerve and vessels pass through the mental foramen, and the inferior alveolar nerve and vessels are transmitted through the mandibular foramen. Several muscles that close the jaw extend from the skull to the mandible. The mandible of an adult supports 16 teeth within dental alveoli, which occlude with the 16 teeth of the maxilla.

[image: C:\HANI\articles & publications\College & University\3rd, 4th, and 5th years students\2nd Year anatomy lectures\Lectures\Lecture 4 Facial bones and mandible\mand.png]



[image: C:\HANI\articles & publications\College & University\3rd, 4th, and 5th years students\2nd Year anatomy lectures\Lectures\Lecture 4 Facial bones and mandible\mand1.png]

Hyoid Bone
The single hyoid bone is a unique part of the skeleton in that it does not attach directly to any other bone. It is located in the neck region, below the mandible, where it is suspended from the styloid process of the temporal bone by the stylohyoid muscles and ligaments. The hyoid bone has a body, two lesser cornu extending anteriorly, and two greater cornu , which project posteriorly to the stylohyoid ligaments.

         [image: ]Clinical Note
This bone is carefully examined in an autopsy when strangulation is suspected, because it is frequently fractured during strangulation.
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Figure 1. Distrbuton of the cranial nerve V: the ophthalmic nerve (V,), the maxlary nerve (V,), and the
mandibulr nerve (V)




