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Head and Neck 
Anatomy Review  
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Embryology (Where it all began) 
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Embryology 

Â Ectoderm 

ÉDerived from Epiblast layer 

ÉNervous system 

É Sensory epithelium of eye, ear, 
nose 

É Epidermis, hair, nails 

ÉMammary and cutaneous glands 

É Epithelium of sinuses, oral and 
nasal cavities, intraoral glands 

É Tooth enamel 
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Embryology 

Â Mesoderm 

ÉDerived from Epiblast layer 

ÉMuscles 

ÉCT derivatives: bone, cartilage, 

blood, dentin, pulp, cementum, 

PDL 
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Embryology 

Â Endoderm 

ÉDerived from Hypoblast layer 

ÉGI tract epithelium and associated 

glands  
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Branchial Arches 
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Mandibular (1st) Arch 

Â Forms 

É Trigeminal nerve 

ÉMuscles of mastication 

ÉMylohyoid 

É Ant. belly of digastric 

É Tensor tympani 

É Tensor veli palatini 
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Mandibular (1st) Arch 

Â Forms (conôt) 

ÉMalleus and incus  

É Ant. ligament of malleus 

É Sphenomandiular ligament 

É Portions of the sphenoid bone 

É Lower lip, lower face and mandible 

 

Associated with Meckelôs cartilage 
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Second (hyoid) Arch 

Â Forms 

É Facial nerve 

É Stapedius muscle 

ÉMuscles of facial expression 

É Posterior belly of digastric 

É Stylohyoid 
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Second (hyoid) Arch 

Â Forms (conôt) 

É Stapes and portions of malleus 
and incus 

É Stylohoid ligament 

É Styloid process of temporal bone 

É Lesser cornu of the hyoid bone 

ÉUpper portion of body of the hyoid 

 

Associated with Reichertôs cartilage 
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Third Arch 

Â Forms 

ÉGlossopharyngeal nerve 

É Stylopharyngeal muscle 

ÉGreater cornu of hyoid 

É Lower portion of body of hyoid 
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Fourth through Sixth 

Â Forms 

É Sup. laryngeal branch and 

recurrent laryngeal branch of 

vagus nerve 

É Levator veli palatini 

É Pharyngeal constrictors 

É Intrinsic muscles of the larynx 

É Laryngeal cartilages  
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Osteology Review 

Â Bones of the cranium and facial 

skeleton 
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Cranial Bones 

Â Occipital bone 

Â Frontal bone 

Â Parietal bones 

Â Temporal bones 

Â Sphenoid bone 

Â Ethmoid bone 
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Facial Bones 

Â Vomer 

Â Lacrimal bones 

Â Nasal bones 

Â Inferior nasal conchae 

Â Zygomatic bones 

Â Maxillary bones 

Â Mandible 
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Bony Openings in the Skull 
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Â Foramen cecum: emissary v. 

Â Cribiform plate: olfactory nerves 

Â Optic canal: optic n.,  

Â Sup. Orbital fissure: occulomotor 

nerve (III), trochlear nerve (IV), 

Ophthalmic division of Trigeminal 

nerve (V1), Abducens nerve (VI) 

Â Foramen rotundum: Maxillary 

division of Trigeminal nerve (V2) 

Â Foramen ovale: Mandibular 

division of Trigeminal nerve (V3),  
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Â Foramen spinosum: Meningeal 
branch of V3 

Â Foramen lacerum: greater petrosal 
nerve 

Â Carotid canal: int. carotid artery 

Â Internal acoustic meatus: Facial 
nerve (VII), Vestibulocochlear 
nerve (VIII) 

Â Jugular foramen: 
Glossopharyngeal nerve (IX), 
Vagus nerve (X), Accessory nerve 
(XI) 

Â Hypoglossal canal: Hypoglossal 
nerve (XII) 
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FACIAL NERVE, VII 
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THE SPHENOID BONE IS FULL OF HOLES, AND MOST HAVE SOMETHING 

TO DO DIRECTLY WITH BRANCHES OF THE TRIGEMINAL NERVE 
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OPHTHALMIC DIVISION ï TRIGEMINAL NERVE 

 

-superior orbital fissure 

-supraorbital notch/foramen 
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MAXILLARY DIVISION ï  

TRIGEMINAL NERVE 

 

-foramen rotundum 

-infraorbital  foramen 
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Pterygomaxillary fissure 
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The Mandible 
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Muscles of the 
Head and Face 



53 

Muscles: Rules of Innervation 

Â The muscles of facial 

expression are all innervated 

by the facial nerve, which also 

supplies the stapedius, 

stylohyoid and the posterior 

belly of the digastric. 
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Muscles of Facial 
Expression 

Â Epicranial: Frontal and occipital 

bellies 

Â Orbicularis oculi 

Â Corrugator supercilii 

Â Orbicularis oris 

Â Buccinator 

Â Risorius 

Â Levator labii superioris 
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Â Levator labii superioris aleque nasi 

Â Zygomaticus major 

Â Zygomaticus minor 

Â Levator anguli oris 

Â Depressor anguli oris 

Â Depressor labii inferioris 

Â Mentalis 

Â Platysma 
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Muscles of 
Mastication 
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Muscles: Rules of Innervation 

Â The muscles of mastication 

are all innervated by the 

trigeminal nerve, which also 

supplies the tensor veli 

palatini, tensor veli tympani, 

the mylohyoid and the anterior 

belly of the digastric. 
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Muscles of Mastication 

Â Masseter 

ÉOrigin: Zygomatic Arch 

É Insertion: Angle and Ramus 

É Innervation: Masseteric n. 

É Actions: Elevates the Mandible 
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Muscles of Mastication 

Â Lateral Pterygoid: Inf. Belly 

ÉOrigin: Lateral surface of the lateral 

pterygoid plate 

É Insertion: Condylar neck; joint 

capsule; articular disc 

É Innervation: Lateral pterygoid n.  

É Action: Depresses mandible 

(translation) 
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Muscles of Mastication 

Â Lateral Pterygoid: Sup. Belly 

ÉOrigin: Inf. Surface of the greater 

wing of the sphenoid 

É Insertion: Articular disc; condylar 

head and joint capsule 

É Innervation: Lateral pterygoid n. 

É Actions: Maintains articular disc 

position during condylar rest and 

movement. 
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Muscles of Mastication 

Â Medial Pterygoid 

ÉOrigin: Medial surface of the lateral 

pterygoid plate  

É Insertion: Medial surface of the 

mandible 

É Innervation: Medial pterygoid n.  

É Actions: Protrudes the mandible, 

elevates the mandible  
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Muscles of Mastication 

Temporalis 

Masseter 

Lateral  

Pterygoid 

Medial 

Pterygoid 
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Masseter 
Elevates mandible 
in the direction  
of its fibers 

 
  

 
 
<-- Deep segment 
 
 
 

Seats condyle 

Anteriorly-Superiorly  

Broad origin/insertion 

dissipates forces, 

thereby accommodating 

a bolus of food.  

One neuron innervates 

600 fibrils 

Strongest masticatory 

muscle of the Herbivores 
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The  
Medial 
Pterygoids 
form a sling 
around 
the mandible 
with the 
Masseters 
 

The 
opposite side 
Medial Pterygoid 
is most efficient 
during function... 
 
éand functions with 
the masseter 
to provide the  
òworkingó 
movement. 
(the actual movement 
is very slight) 
 

  Medial Pterygoid 

  originates on the 

 medial side of the 

pterygoid plate 
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   Superior Head: 

ñBecomesò the disc. 
Tenses during closure,  

stabilizing disk 

Inferior  Head: 

Attaches to  

neck of condyle. 
   Pulls antero-medially, 

translating condyle for 

advancement and opening 

 

LATERAL PTERYGOID 
Attachments... 
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Look closely at the orientation of the Lateral Pterygoidôs 

fibersé The Lateral Pterygoid, like any muscle, can only 

ñget shorterò, and by doing so, pulls the attachment closer 

to the origin.  When the condyle is pulled anterior/medially, 

the eminance immediately provides translation of the condyle 



74 

      Temporalis 

Anterior segment is 

thickest & strongest 

 elevates mandible 

 superiorly  

 

 

Temporalis closes 

the jaw to 

approximate the 

teeth 

Posterior Segment 

is thinnest: 

retrudes mandible. 

One neuron 

 recruits 

900 fibrils; 

50% more 

efficient than 

masseter 
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The Trigeminal 
Nerve 
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Muscles of mastication are innervated by the  
TRIGEMINAL NERVE 

Â Ophthalmic  (V1)  

    Sensory 

 

Â Maxillary  (V2) 

 Sensory, Autonomic 

 

Â Mandibular (V3) 

 Motor, Sensory, 

 Proprioceptive, 

 Parasympathetic 
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Cutaneous Nerves of the Head 
and Neck 
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The Temporomandibular 
Joint 
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The Temporomandibular Joint 

Â An ñarthroginglymoidalò joint 

Â Rotation occurs in the upper joint 

compartment (arthrodial) 

Â Translation occurs in the lower 

compartment (ginglymoid) 
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The Temporomandibular Joint 

Â Innervation:  

É Auricular branch of the 

auriculotemporal nerve (75%) 

É Posterior deep temporal nerves 

ÉMasseteric nerve 
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Posterior temporal 

attachment or  

ñsuperior laminaò 

Posteror mandibular 

attachment or 

ñinferior laminaò 

ñRETRODISCAL PADò 
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Fibers of the superior head of 

the lateral pterygoid muscle attach 

to the disc. 
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Pintoôs ligament ï  

   malleomandibular ligament 
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TMJ Innervation: 

 

Mandibular division of the 

Trigeminal nerve (V) 

 

-auriculotemporal 

-deep temporal 

-masseteric 
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Craniofacial Pain Examination 
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Proper diagnosis is the key to proper treatment. 
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Initial Evaluation / Screening 

Â Panoramic Radiograph 

Â Health History 

Â History of TMD 

Â Maximum opening 

Â Palpation for joint noises 

Â Spray and stretch procedure 

Â Initial diagnosis and TX plan 
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Initial Examination 

Â Panoramic Radiograph 

É To rule out dental pathology, 
fracture, etc 

É To evaluate overall periodontal 
support 

É To get a vague idea of TMJ 
morphology 

É To evaluate the condylar and 
coronoid processes 

É To evaluate signs of parafunction 
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Initial Examination 

Â Health history: what to look for 

ÉCurrent use of SSRI 

antidepressants 

É Trauma 

ÉRheumatoid Arthritis/inflammatory 

diseases 

É Previous Treatment 

ÉMigraine headaches: temporalis 

headaches 

 



É J Clinical Psychiatry, December 1999, Bostwick, 

Jaffee 

 

Â Buspirone as an Antidote to SSRI Induced 

Bruxism in 4 Cases 

 

SSRI Induced Bruxism 
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Initial Examination 

Â Health history: what to look for 

ÉCurrent use of SSRI 

antidepressants 

É Trauma 

ÉRheumatoid Arthritis/inflammatory 

diseases 

É Previous Treatment 

ÉMigraine headaches: temporalis 

headaches 
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Initial Examination 

Â History of TMD 

ÉWHAT is the chief complaint 

ÉWHERE does it hurt 

ÉWHEN did the symptoms start 

 

Â Maximum opening 

ÉNormal 48 to 52 mm without pain 
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Initial Examination 

Â Palpation of TM joints 

ÉRDD 

ÉCrepitus 

ÉNormal 

ÉUnilateral or bilateral 

É Able to capture with anterior 
positioning (RDD) 

É Patient perceives noise on the 
same side you detect it 

ÉUnable to detect noise the patient 
hears 
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Initial Examination 

Â Spray and Stretch Procedure 

É Ethyl chloride or Fluori-Methane 

É Spray over painful joint or muscle 

on stretch 

ÉHave the patient open and close a 

few times, measure their MO, and 

then have them relax 

ÉAsk the patient ñdoes that make 

the discomfort worse, better or no 

change?ò 

 

 



Ethyl Chloride 
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Initial Examination 

Â Initial Diagnosis and Tx Plan 

ÉNo Tx indicated 

É Initial trial of anti-inflammatories, 

home PT, and Aqualizer 

Î600 mg ibuprofen q6h for 6 days 

Î Ice 10 minutes with gentle 

stretching followed by 10 minutes 

moist heat 

ÎAqualizer as much as possible and 

definitely at night 
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Initial Examination 

Â Initial Diagnosis and Tx Plan 

ÉRefer for Physical Therapy 

ÉRefer to another healthcare 

provider 

ÉObtain further records 

ÎStudy models 

ÎRadiographs 

ÎMRI 
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Imaging Records 

 

Â Computer Aided Tomography 

Â Magnetic Resonance Imaging 
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Imaging Records 

Â Computed Aided Tomography 

É Excellent for evaluation of condylar 

position and arthritic changes 

ÉDue to the number of slices, may 

pick up something not shown on 

Tomos 

É Allow computerized 3D 

reconstruction-useful in surgery 

É Less expensive than MRI 
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Imaging Records 

Â Magnetic Resonance Imaging 

É The Gold Standard for soft tissue 
evaluation 

ÉNot bad for hard tissue 

ÉGood for evaluation of disc position 

É Allows evaluation of inflammation, 
cysts, tumors, etc. 

ÉRelatively expensive 

ÉMagnetic field rather than X-Rays 
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The Comprehensive Exam 
(or refer) 

Â Thorough history review 

Â Palpation of all palpable muscles 
of the head and neck, TMJ, 
ligaments, etc. 

Â ROM measurements 

Â Cervical ROM 

Â Basic Neurological Exam 

Â Dental / Occlusal Exam 

Â Possible Diagnostic Injections 



CRANIOFACIAL PAIN  

DISORDERS 

EXTRACAPSULAR INTRACAPSULAR 

DISC INTERFERRANCE 

DISORDERS 

DISEASES 

ÁOSTEOCHONDROMATOSIS 

ÁOSTEOCHRONDRITIS 

ÁCONDYLAR HYPO/HYPERPLASIA 

ÁDJD 

ÁREACTIVE ARTHRITIS 

ÁTRAUMA 

ÁSYNOVITIS 

ÁSYNOVIAL CHONDROMATOSIS 

ÁSTEROID NEUCROSIS 

ÁRHEUMATOID ARTHRITIS 

ÁPSORIATIC ARTHRITIS 

ÁINFECTIONS 

MUSCLE DYSFUNCTIONS 
CRANIOFACIAL PAIN  

SYNDROMES 

REDUCING DISC DISPLACEMENT 
NON-REDUCING DISC 

 DISPLACEMENT 

ÁMUSCLE SPLINTING 

ÁMUSCLE SPASM 

ÁMYOFACIAL PAIN DYSFUNCTION 

ÁMYOSITIS 

ÁFIBEROUS CONTRACTURE 

ÁFIBROMYLGIA 

ÁATYPICAL TRIGEMINAL NEURALGIA  

ÁCERVICOGENIC HEADACHE 

(CERVICAL SYNDROME) 

ÁEAGLES SYNDROME 

ÁERNEST SYNDROME 

ÁGREATER OCCIPITAL NEURALGIA 

ÁHAMULAR BURSITIS 

ÁHYOID SYNDROME 

ÁLESSER OCCIPITAL NEURALGIA 

ÁNICO 

ÁTEMPORAL TENDINITIS 

ÁTYPICAL TRIGEMINAL NEURALGIA  

ÁATYPICAL TRIGEMINAL NEURALGIA  

DENTAL/ALVEOLAR  

ÁPULPAL  

ÁPERIAPICAL  

ÁPERIODONTAL  

ISCHEMIC BONE 

 DISEASES 
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TMD: Basic Differential Diagnosis 

Â OréEveryday,  

 Normal Dental Office,  

 Craniofacial Pain Disorders 
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Capsulitis  
Trismus  

Disc Displacement 
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Capsulitis 

Â Diagnosis 

ÉHistory of Trauma 

ÉContinuous TMJ Pain 

É Tenderness to Palpation 

ÉROM not necessarily reduced 

É Acute malocclusion on injured side 

É Pain with Clenching 

ÉNo pain with clenching on a 

tongue depressor 
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Capsulitis 

Â Treatment 

É Anti-inflammatories 

É Physical Therapy 

É Aqualizer or soft splint 

ÉHard splint if necessary 
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Capsulitis Treatment 

Â Anti-inflammatories 

É 600 mg Ibuprofen q6h for 4-7 days 

ÉMedrol dose pack 

(methylprednisolone) 
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Capsulitis Treatment 

Â Iontophoresis 

É A non-invasive method of pushing 

medication transdermally using a 

charged pad. 

Â Phonophoreis 

É A non-invasive method of pushing 

medication transdermally using 

ultrasound. 
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Capsulitis Treatment 

Â Splint therapy 

É Any splint for acute capsulitis 

should be temporaryðfor use until 

the inflammation is resolved. 

É The perfect splint for a capsulitis 

case would self adjust as the 

inflammation reducesé 
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Capsulitis Treatment 

Â Splint therapy 

ÉOnce the initial capsulitis has 

resolved, a nightguard or daysplint 

(or both) may be indicated to 

reduce adverse joint loading. 



Capsulitis Recap 

Â Pain in/around the TM joint 

Â Posterior open bite 

Â Pain on trying to occlude 

Â No pain biting on a tongue blade 

on the affected side 

 

Â Anti-inflammatories and an 

Aqualizer  
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Trismus 
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Trismus Defined 

Â trismus (triz mus) 

Persistent contraction of the masseter muscles 

due to failure of central inhibition; often the 

initial manifestation of generalized tetanus. Syn: 

Ankylostoma 2, lockjaw, lock-jaw  

 

[L. fr. G. trismos, a creaking, rasping] 

 

ÎSteadmanôs Medical Dictionary 

http://activate.lww.com/semdweb/internetsomd/ASP/1489831.asp
http://activate.lww.com/semdweb/internetsomd/ASP/1489831.asp
http://activate.lww.com/semdweb/internetsomd/ASP/1489831.asp
http://activate.lww.com/semdweb/internetsomd/ASP/1535425.asp
http://activate.lww.com/semdweb/internetsomd/ASP/1530647.asp
http://activate.lww.com/semdweb/internetsomd/ASP/1530647.asp
http://activate.lww.com/semdweb/internetsomd/ASP/1530647.asp
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Trismus 
Â Potential Causes 

É Trauma to the muscles of mastication 

É Trauma to the TM joints 

É Surgery 

É Radiation therapy  

É TMJ problems in general 

É Muscle damage  

É Joint damage  

É Rapid growth of connective tissue (i.e. 

scarring) 
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Â Limitations in Range of Motion 

resulting from factors external to the 

joint include:  

ÉNeoplasms  

É Acute infection 

ÉMyositis  

É Systemic diseases (lupus, 

scleroderma, and others)  

É Pseudoankylosis  

É Burn injuries or other trauma to the 

musculature surrounding the joint  
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Â Limitations in Range of Motion 

resulting from factors internal to 

the joint include:  

É Bony ankylosis 

É Fibrous ankylosis,  

É Arthritis,  

É Infections,  

ÉGross trauma  

ÉMicro-trauma (bruxism)  
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Â Limitation in Range of Motion due 

to Central Nervous System 

disorders:  

É Tetanus  

É Lesions that affect the trigeminal 

nerve  

ÉDrug toxicity 
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Â Iatrogenic causes of Trismus  

É Third molar extraction (during which the 

muscles of mastication may be torn, or 

the joint hyperextended)  

ÉDirect trauma from injection into the 

medial pterygoid (MOST COMMON) 

ÉHematomas secondary to dental 

injection  

É Post maxillo-mandibular fixation after 

mandibular fracture or other trauma. 
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