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



JRS 2014 10 

Embryology 

 Ectoderm 

 Derived from Epiblast layer 

 Nervous system 

 Sensory epithelium of eye, ear, 
nose 

 Epidermis, hair, nails 

 Mammary and cutaneous glands 

 Epithelium of sinuses, oral and 
nasal cavities, intraoral glands 

 Tooth enamel 
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Embryology 

 Mesoderm 

 Derived from Epiblast layer 

 Muscles 

 CT derivatives: bone, cartilage, 

blood, dentin, pulp, cementum, 

PDL 
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Embryology 

 Endoderm 

 Derived from Hypoblast layer 

 GI tract epithelium and associated 

glands  
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Branchial Arches 
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Mandibular (1st) Arch 

 Forms 

 Trigeminal nerve 

 Muscles of mastication 

 Mylohyoid 

 Ant. belly of digastric 

 Tensor tympani 

 Tensor veli palatini 
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Mandibular (1st) Arch 

 Forms (con’t) 

 Malleus and incus  

 Ant. ligament of malleus 

 Sphenomandiular ligament 

 Portions of the sphenoid bone 

 Lower lip, lower face and mandible 

 

Associated with Meckel’s cartilage 
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Second (hyoid) Arch 

 Forms 

 Facial nerve 

 Stapedius muscle 

 Muscles of facial expression 

 Posterior belly of digastric 

 Stylohyoid 
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Second (hyoid) Arch 

 Forms (con’t) 

 Stapes and portions of malleus 
and incus 

 Stylohoid ligament 

 Styloid process of temporal bone 

 Lesser cornu of the hyoid bone 

 Upper portion of body of the hyoid 

 

Associated with Reichert’s cartilage 
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Third Arch 

 Forms 

 Glossopharyngeal nerve 

 Stylopharyngeal muscle 

 Greater cornu of hyoid 

 Lower portion of body of hyoid 
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Fourth through Sixth 

 Forms 

 Sup. laryngeal branch and 

recurrent laryngeal branch of 

vagus nerve 

 Levator veli palatini 

 Pharyngeal constrictors 

 Intrinsic muscles of the larynx 

 Laryngeal cartilages  
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Osteology Review 

 Bones of the cranium and facial 

skeleton 
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Cranial Bones 

 Occipital bone 

 Frontal bone 

 Parietal bones 

 Temporal bones 

 Sphenoid bone 

 Ethmoid bone 
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Facial Bones 

 Vomer 

 Lacrimal bones 

 Nasal bones 

 Inferior nasal conchae 

 Zygomatic bones 

 Maxillary bones 

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

 Cribiform plate: olfactory nerves 

 Optic canal: optic n.,  

 Sup. Orbital fissure: occulomotor 

nerve (III), trochlear nerve (IV), 

Ophthalmic division of Trigeminal 

nerve (V1), Abducens nerve (VI) 

 Foramen rotundum: Maxillary 

division of Trigeminal nerve (V2) 

 Foramen ovale: Mandibular 

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

 Foramen lacerum: greater petrosal 
nerve 

 Carotid canal: int. carotid artery 

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

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

 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 – TRIGEMINAL NERVE 

 

-superior orbital fissure 

-supraorbital notch/foramen 
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MAXILLARY DIVISION –  

TRIGEMINAL NERVE 

 

-foramen rotundum 

-infraorbital  foramen 
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Pterygomaxillary fissure 



46 



47 



48 



49 

The Mandible 
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Muscles of the 
Head and Face 
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Muscles: Rules of Innervation 

 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 

 Epicranial: Frontal and occipital 

bellies 

 Orbicularis oculi 

 Corrugator supercilii 

 Orbicularis oris 

 Buccinator 

 Risorius 

 Levator labii superioris 
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 Levator labii superioris aleque nasi 

 Zygomaticus major 

 Zygomaticus minor 

 Levator anguli oris 

 Depressor anguli oris 

 Depressor labii inferioris 

 Mentalis 

 Platysma 
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Muscles of 
Mastication 
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Muscles: Rules of Innervation 

 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 

 Masseter 

 Origin: Zygomatic Arch 

 Insertion: Angle and Ramus 

 Innervation: Masseteric n. 

 Actions: Elevates the Mandible 
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Muscles of Mastication 

 Lateral Pterygoid: Inf. Belly 

 Origin: Lateral surface of the lateral 

pterygoid plate 

 Insertion: Condylar neck; joint 

capsule; articular disc 

 Innervation: Lateral pterygoid n.  

 Action: Depresses mandible 

(translation) 
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Muscles of Mastication 

 Lateral Pterygoid: Sup. Belly 

 Origin: Inf. Surface of the greater 

wing of the sphenoid 

 Insertion: Articular disc; condylar 

head and joint capsule 

 Innervation: Lateral pterygoid n. 

 Actions: Maintains articular disc 

position during condylar rest and 

movement. 
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Muscles of Mastication 

 Medial Pterygoid 

 Origin: Medial surface of the lateral 

pterygoid plate  

 Insertion: Medial surface of the 

mandible 

 Innervation: Medial pterygoid n.  

 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... 
 
…and functions with 
the masseter 
to provide the  
“working” 
movement. 
(the actual movement 
is very slight) 
 

  Medial Pterygoid 

  originates on the 

 medial side of the 

pterygoid plate 
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   Superior Head: 

“Becomes” 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 Pterygoid’s 

fibers… The Lateral Pterygoid, like any muscle, can only 

“get shorter”, 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 
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      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 

 Ophthalmic  (V1)  

    Sensory 

 

 Maxillary  (V2) 

 Sensory, Autonomic 

 

 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 

 An “arthroginglymoidal” joint 

 Rotation occurs in the upper joint 

compartment (arthrodial) 

 Translation occurs in the lower 

compartment (ginglymoid) 
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The Temporomandibular Joint 

 Innervation:  

 Auricular branch of the 

auriculotemporal nerve (75%) 

 Posterior deep temporal nerves 

 Masseteric nerve 
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Posterior temporal 

attachment or  

“superior lamina” 

Posteror mandibular 

attachment or 

“inferior lamina” 

“RETRODISCAL PAD” 
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Fibers of the superior head of 

the lateral pterygoid muscle attach 

to the disc. 
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Pinto’s ligament –  

   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 

 Panoramic Radiograph 

 Health History 

 History of TMD 

 Maximum opening 

 Palpation for joint noises 

 Spray and stretch procedure 

 Initial diagnosis and TX plan 
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Initial Examination 

 Panoramic Radiograph 

 To rule out dental pathology, 
fracture, etc 

 To evaluate overall periodontal 
support 

 To get a vague idea of TMJ 
morphology 

 To evaluate the condylar and 
coronoid processes 

 To evaluate signs of parafunction 
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Initial Examination 

 Health history: what to look for 

 Current use of SSRI 

antidepressants 

 Trauma 

 Rheumatoid Arthritis/inflammatory 

diseases 

 Previous Treatment 

 Migraine headaches: temporalis 

headaches 

 



 J Clinical Psychiatry, December 1999, Bostwick, 

Jaffee 

 

 Buspirone as an Antidote to SSRI Induced 

Bruxism in 4 Cases 

 

SSRI Induced Bruxism 
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Initial Examination 

 Health history: what to look for 

 Current use of SSRI 

antidepressants 

 Trauma 

 Rheumatoid Arthritis/inflammatory 

diseases 

 Previous Treatment 

 Migraine headaches: temporalis 

headaches 
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Initial Examination 

 History of TMD 

 WHAT is the chief complaint 

 WHERE does it hurt 

 WHEN did the symptoms start 

 

 Maximum opening 

 Normal 48 to 52 mm without pain 
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Initial Examination 

 Palpation of TM joints 

 RDD 

 Crepitus 

 Normal 

 Unilateral or bilateral 

 Able to capture with anterior 
positioning (RDD) 

 Patient perceives noise on the 
same side you detect it 

 Unable to detect noise the patient 
hears 
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Initial Examination 

 Spray and Stretch Procedure 

 Ethyl chloride or Fluori-Methane 

 Spray over painful joint or muscle 

on stretch 

 Have the patient open and close a 

few times, measure their MO, and 

then have them relax 

 Ask the patient “does that make 

the discomfort worse, better or no 

change?” 

 

 



Ethyl Chloride 
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Initial Examination 

 Initial Diagnosis and Tx Plan 

 No Tx indicated 

 Initial trial of anti-inflammatories, 

home PT, and Aqualizer 

 600 mg ibuprofen q6h for 6 days 

 Ice 10 minutes with gentle 

stretching followed by 10 minutes 

moist heat 

Aqualizer as much as possible and 

definitely at night 
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Initial Examination 

 Initial Diagnosis and Tx Plan 

 Refer for Physical Therapy 

 Refer to another healthcare 

provider 

 Obtain further records 

Study models 

Radiographs 

MRI 
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Imaging Records 

 

 Computer Aided Tomography 

 Magnetic Resonance Imaging 
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Imaging Records 

 Computed Aided Tomography 

 Excellent for evaluation of condylar 

position and arthritic changes 

 Due to the number of slices, may 

pick up something not shown on 

Tomos 

 Allow computerized 3D 

reconstruction-useful in surgery 

 Less expensive than MRI 
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Imaging Records 

 Magnetic Resonance Imaging 

 The Gold Standard for soft tissue 
evaluation 

 Not bad for hard tissue 

 Good for evaluation of disc position 

 Allows evaluation of inflammation, 
cysts, tumors, etc. 

 Relatively expensive 

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

 Thorough history review 

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

 ROM measurements 

 Cervical ROM 

 Basic Neurological Exam 

 Dental / Occlusal Exam 

 Possible Diagnostic Injections 



CRANIOFACIAL PAIN  

DISORDERS 

EXTRACAPSULAR INTRACAPSULAR 

DISC INTERFERRANCE 

DISORDERS 

DISEASES 

OSTEOCHONDROMATOSIS 

OSTEOCHRONDRITIS 

CONDYLAR HYPO/HYPERPLASIA 

DJD 

REACTIVE ARTHRITIS 

TRAUMA 

SYNOVITIS 

SYNOVIAL CHONDROMATOSIS 

STEROID NEUCROSIS 

RHEUMATOID ARTHRITIS 

PSORIATIC ARTHRITIS 

INFECTIONS 

MUSCLE DYSFUNCTIONS 
CRANIOFACIAL PAIN  

SYNDROMES 

REDUCING DISC DISPLACEMENT 
NON-REDUCING DISC 

 DISPLACEMENT 

MUSCLE SPLINTING 

MUSCLE SPASM 

MYOFACIAL PAIN DYSFUNCTION 

MYOSITIS 

FIBEROUS CONTRACTURE 

FIBROMYLGIA 

ATYPICAL TRIGEMINAL NEURALGIA 

CERVICOGENIC HEADACHE 

(CERVICAL SYNDROME) 

EAGLES SYNDROME 

ERNEST SYNDROME 

GREATER OCCIPITAL NEURALGIA 

HAMULAR BURSITIS 

HYOID SYNDROME 

LESSER OCCIPITAL NEURALGIA 

NICO 

TEMPORAL TENDINITIS 

TYPICAL TRIGEMINAL NEURALGIA 

ATYPICAL TRIGEMINAL NEURALGIA 

DENTAL/ALVEOLAR 

PULPAL 

PERIAPICAL 

PERIODONTAL 

ISCHEMIC BONE 

 DISEASES 
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TMD: Basic Differential Diagnosis 

 Or…Everyday,  

 Normal Dental Office,  

 Craniofacial Pain Disorders 

 



124 

Capsulitis  
Trismus  

Disc Displacement 



125 

Capsulitis 

 Diagnosis 

 History of Trauma 

 Continuous TMJ Pain 

 Tenderness to Palpation 

 ROM not necessarily reduced 

 Acute malocclusion on injured side 

 Pain with Clenching 

 No pain with clenching on a 

tongue depressor 
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Capsulitis 

 Treatment 

 Anti-inflammatories 

 Physical Therapy 

 Aqualizer or soft splint 

 Hard splint if necessary 

 



127 

Capsulitis Treatment 

 Anti-inflammatories 

 600 mg Ibuprofen q6h for 4-7 days 

 Medrol dose pack 

(methylprednisolone) 
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Capsulitis Treatment 

 Iontophoresis 

 A non-invasive method of pushing 

medication transdermally using a 

charged pad. 

 Phonophoreis 

 A non-invasive method of pushing 

medication transdermally using 

ultrasound. 



129 



130 



131 

Capsulitis Treatment 

 Splint therapy 

 Any splint for acute capsulitis 

should be temporary—for use until 

the inflammation is resolved. 

 The perfect splint for a capsulitis 

case would self adjust as the 

inflammation reduces… 
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Capsulitis Treatment 

 Splint therapy 

 Once the initial capsulitis has 

resolved, a nightguard or daysplint 

(or both) may be indicated to 

reduce adverse joint loading. 



Capsulitis Recap 

 Pain in/around the TM joint 

 Posterior open bite 

 Pain on trying to occlude 

 No pain biting on a tongue blade 

on the affected side 

 

 Anti-inflammatories and an 

Aqualizer  

135 
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Trismus 
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Trismus Defined 

 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] 

 

Steadman’s 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 
 Potential Causes 

 Trauma to the muscles of mastication 

 Trauma to the TM joints 

 Surgery 

 Radiation therapy  

 TMJ problems in general 

 Muscle damage  

 Joint damage  

 Rapid growth of connective tissue (i.e. 

scarring) 
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 Limitations in Range of Motion 

resulting from factors external to the 

joint include:  

 Neoplasms  

 Acute infection 

 Myositis  

 Systemic diseases (lupus, 

scleroderma, and others)  

 Pseudoankylosis  

 Burn injuries or other trauma to the 

musculature surrounding the joint  
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 Limitations in Range of Motion 

resulting from factors internal to 

the joint include:  

 Bony ankylosis 

 Fibrous ankylosis,  

 Arthritis,  

 Infections,  

 Gross trauma  

 Micro-trauma (bruxism)  
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 Limitation in Range of Motion due 

to Central Nervous System 

disorders:  

 Tetanus  

 Lesions that affect the trigeminal 

nerve  

 Drug toxicity 
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 Iatrogenic causes of Trismus  

 Third molar extraction (during which the 

muscles of mastication may be torn, or 

the joint hyperextended)  

 Direct trauma from injection into the 

medial pterygoid (MOST COMMON) 

 Hematomas secondary to dental 

injection  

 Post maxillo-mandibular fixation after 

mandibular fracture or other trauma. 
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Trismus 

 Diagnosis 

 Extreme limitation of Range of 
Motion—usually under 20mm 

 History of trauma or recent IA 
nerve block 

 Spray and Stretch Procedure 

Over the masseter and TMJ 

ROM will increase significantly 

Patient may or may not report 
feeling better 
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Trismus 

 Treatment 

 Early and Often 

 Passive stretching (tongue blade 

exercises) 

 Anti-inflammatories 

 Physical therapy (manual therapy, 

moist heat, modalities) 
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Trismus Recap 

 Severe limitation of ROM 

 Almost always after an IA 

 

 Refer for immediate PT 

 Medrol Dose Pack 

150 



Stretch Break! 

151 



152 

Internal Derangements 

What is that 

CLICKING?                   



Normal RDD NRDD 

DJD 

Internal 

Derangements Dr. Per-Lennart 

Westesson and 

Dr. Lars Eriksson 

University of 

Lund, Sweden. 
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Internal Derangements 

  A (Very) Simplistic Overview 

 Reducing Disc Displacement 

 Non-Reducing Disc Displacement 
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The Normal TM Joint 
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Discal Dislocation  
with Reduction 
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A brief discussion of… 
 
 
 

 Centric Relation 
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GPT 5th Edition 1987 

 “the maxillomandibular relationship 

in which the condyles articulate 

with the thinnest avascular portion 

of their respective disks with the 

complex in the anterior-superior 

position against the shapes of the 

articular eminencies.”  



centric relation \se˘n′tri˘k ri˘-lā′shun\ 1: the maxillomandibular relationship in 
which the condyles articulate with the thinnest avascular portion of their 
respective disks with the complex in the anterior-superior position against 
the shapes of the articular eminencies. This position is independent of tooth 
contact. This position is clinically discernible when the mandible is directed 
superior and anteriorly. It is restricted to a purely rotary movement about the 
transverse horizontal axis (GPT-5) 2: the most retruded physiologic relation 
of the mandible to the maxillae to and from which the individual can make 
lateral movements. It is a condition that can exist at various degrees of jaw 
separation. It occurs around the terminal hinge axis (GPT-3) 3: the most 
retruded relation of the mandible to the maxillae when the condyles are in 
the most posterior unstrained position in the glenoid fossae from which 
lateral movement can be made at any given degree of jaw separation (GPT-
1) 4: The most posterior relation of the lower to the upper jaw from which 
lateral movements can be made at a given vertical dimension (Boucher) 5: a 
maxilla to mandible relationship in which the condyles and disks are thought 
to be in the midmost, uppermost position. The position has been difficult to 
define anatomically but is determined clinically by assessing when the jaw 
can hinge on a fixed terminal axis (up to 25 mm). It is a clinically determined 
relationship of the mandible to the maxilla when the condyle disk assemblies 
are positioned in their most superior position in the mandibular fossae and 
against the distal slope of the articular eminence (Ash) 6: the relation of the 
mandible to the maxillae when the condyles are in the uppermost and 
rearmost position in the glenoid fossae. This position may not be able to be 
recorded in the presence of dysfunction of the masticatory system 7: a 
clinically determined position of the mandible placing both condyles into their 
anterior uppermost position. This can be determined in patients without pain 
or derangement in the TMJ (Ramsford) 



centric relation \se˘n′tri˘k ri˘-lā′shun\ 1: the maxillomandibular relationship in 
which the condyles articulate with the thinnest avascular portion of their 
respective disks with the complex in the anterior-superior position against 
the shapes of the articular eminencies. This position is independent of tooth 
contact. This position is clinically discernible when the mandible is directed 
superior and anteriorly. It is restricted to a purely rotary movement about the 
transverse horizontal axis (GPT-5) 2: the most retruded physiologic relation 
of the mandible to the maxillae to and from which the individual can make 
lateral movements. It is a condition that can exist at various degrees of jaw 
separation. It occurs around the terminal hinge axis (GPT-3) 3: the most 
retruded relation of the mandible to the maxillae when the condyles are in 
the most posterior unstrained position in the glenoid fossae from which 
lateral movement can be made at any given degree of jaw separation (GPT-
1) 4: The most posterior relation of the lower to the upper jaw from which 
lateral movements can be made at a given vertical dimension (Boucher) 5: a 
maxilla to mandible relationship in which the condyles and disks are thought 
to be in the midmost, uppermost position. The position has been difficult to 
define anatomically but is determined clinically by assessing when the jaw 
can hinge on a fixed terminal axis (up to 25 mm). It is a clinically determined 
relationship of the mandible to the maxilla when the condyle disk assemblies 
are positioned in their most superior position in the mandibular fossae and 
against the distal slope of the articular eminence (Ash) 6: the relation of the 
mandible to the maxillae when the condyles are in the uppermost and 
rearmost position in the glenoid fossae. This position may not be able to be 
recorded in the presence of dysfunction of the masticatory system 7: a 
clinically determined position of the mandible placing both condyles into their 
anterior uppermost position. This can be determined in patients without pain 
or derangement in the TMJ (Ramsford) 



centric relation \se˘n′tri˘k ri˘-lā′shun\ 1: the maxillomandibular relationship in 
which the condyles articulate with the thinnest avascular portion of their 
respective disks with the complex in the anterior-superior position against 
the shapes of the articular eminencies. This position is independent of tooth 
contact. This position is clinically discernible when the mandible is directed 
superior and anteriorly. It is restricted to a purely rotary movement about the 
transverse horizontal axis (GPT-5) 2: the most retruded physiologic relation 
of the mandible to the maxillae to and from which the individual can make 
lateral movements. It is a condition that can exist at various degrees of jaw 
separation. It occurs around the terminal hinge axis (GPT-3) 3: the most 
retruded relation of the mandible to the maxillae when the condyles are in 
the most posterior unstrained position in the glenoid fossae from which 
lateral movement can be made at any given degree of jaw separation (GPT-
1) 4: The most posterior relation of the lower to the upper jaw from which 
lateral movements can be made at a given vertical dimension (Boucher) 5: a 
maxilla to mandible relationship in which the condyles and disks are thought 
to be in the midmost, uppermost position. The position has been difficult to 
define anatomically but is determined clinically by assessing when the jaw 
can hinge on a fixed terminal axis (up to 25 mm). It is a clinically determined 
relationship of the mandible to the maxilla when the condyle disk assemblies 
are positioned in their most superior position in the mandibular fossae and 
against the distal slope of the articular eminence (Ash) 6: the relation of the 
mandible to the maxillae when the condyles are in the uppermost and 
rearmost position in the glenoid fossae. This position may not be able to be 
recorded in the presence of dysfunction of the masticatory system 7: a 
clinically determined position of the mandible placing both condyles into their 
anterior uppermost position. This can be determined in patients without pain 
or derangement in the TMJ (Ramsford) 



centric relation \se˘n′tri˘k ri˘-lā′shun\ 1: the maxillomandibular relationship in 
which the condyles articulate with the thinnest avascular portion of their 
respective disks with the complex in the anterior-superior position against 
the shapes of the articular eminencies. This position is independent of tooth 
contact. This position is clinically discernible when the mandible is directed 
superior and anteriorly. It is restricted to a purely rotary movement about the 
transverse horizontal axis (GPT-5) 2: the most retruded physiologic relation 
of the mandible to the maxillae to and from which the individual can make 
lateral movements. It is a condition that can exist at various degrees of jaw 
separation. It occurs around the terminal hinge axis (GPT-3) 3: the most 
retruded relation of the mandible to the maxillae when the condyles are in 
the most posterior unstrained position in the glenoid fossae from which 
lateral movement can be made at any given degree of jaw separation (GPT-
1) 4: The most posterior relation of the lower to the upper jaw from which 
lateral movements can be made at a given vertical dimension (Boucher) 5: a 
maxilla to mandible relationship in which the condyles and disks are thought 
to be in the midmost, uppermost position. The position has been difficult to 
define anatomically but is determined clinically by assessing when the jaw 
can hinge on a fixed terminal axis (up to 25 mm). It is a clinically determined 
relationship of the mandible to the maxilla when the condyle disk assemblies 
are positioned in their most superior position in the mandibular fossae and 
against the distal slope of the articular eminence (Ash) 6: the relation of the 
mandible to the maxillae when the condyles are in the uppermost and 
rearmost position in the glenoid fossae. This position may not be able to be 
recorded in the presence of dysfunction of the masticatory system 7: a 
clinically determined position of the mandible placing both condyles into their 
anterior uppermost position. This can be determined in patients without pain 
or derangement in the TMJ (Ramsford) 
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 7: a clinically determined position of the 

mandible placing both condyles into their 

anterior uppermost position. This can be 

determined in patients without pain or 

derangement in the TMJ (Ramsford) 
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Discal Dislocation  
without Reduction 
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Discal Dislocation  
without Reduction 

 Diagnosis 

 Based on History 

 Based on History plus Imaging  

MRI  

Arthrogram 
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Discal Dislocation  
without Reduction  

Diagnosis 
 Based on History 

 Maximum opening of approximately 

26mm. 

 Typically deflection to the affected side. 

 History of reducing disc displacement. 

 Often, history of locking episodes. 

 History of a traumatic event (accident, 

injury, iatrogenic, etc.), or the patient will 

usually wake locked. 



Macro Trauma 



Micro Trauma 
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0.8 mm Airway!!! 
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Discal Dislocation  
without Reduction 

 Acute 

 Sudden onset with pain and 

swelling 

 Pain with forced maximum 

intercuspation 

 Deflection to the affected side on 

opening 

 Maximum opening is usually 

around 26mm 
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Discal Dislocation  
without Reduction 

 Chronic 

 History of joint clicking 

 History of reduced range of 

motion (usually in the 30’s) 

 Usually no pain 
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Diagnostic Imaging 

 MRI 

 Needed to absolutely confirm DDw/oR. 

 Critical to have the MRI taken correctly. 

 Write the prescription for closed and wide 
open views. 

 Provide a bite block for the open view. 

 Read the film yourself and discuss with the 
radiologist if you disagree with the 
interpretation. 
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Right Open 



181 Left Closed 



182 Left Open 



183 

 



184 

 



185 

 



186 

 



187 

Discal Dislocation  
without Reduction 

 Treatment 

 Acute 

Attempt to Reduce (yourself or give 

the patient exercises) 

Treat with splint, PT and meds 

 Chronic 

Attempt to Reduce? 

No treatment 

Palliative (meds, home PT, splint) 
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Discal Dislocation  
without Reduction 

 
Reduction (“unlocking”) Technique 
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TM Joint Injection 
Technique 

 Posterior-Superior 

Joint Capsule 
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After the Injection(s) 

 Ask the patient if their bite 

feels different (it should!). 

 Ask the patient to move their 

jaw side to side and gently 

open wide (while you leave 

the room?). 

 Approximately 50-70% of 

acute NRDD’s will reduce at 

this point. 
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If Not . . . 

 Gentle Manipulation Techniques 

Classic “dental school” 

technique 

Tongue blade/dowel  

technique 

Assisted opening / Assisted 

lateral motion 
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What if they don’t unlock? 



Dental School Answers: 

 Because you 

suck as a dentist 

. . .and your 

margin is open 



Real Answers 

 Sometimes, they don’t 

unlock 

 Sometimes, they aren’t 

locked in the first place 
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Next Step 

 Give the patient some time 

and try again? 

 MRI? 

 Arthrocentesis? 
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Be Prepared for 
When it Pops! 
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Temporary Splint 

 Made out of a thermal plastic 

material (Dupont--tone polymer 

767) 

 Splint is made immediately, 

usually in an “end to end” dental 

relationship 

 Position is tested to confirm 

stable reduction of the disc 

displacement 

 Temporary splint is worn full time 

for 4 days. 
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Spencer Bilaterally 
Indexed Gnathological 

Early Guidance Orthotic 



Spencer  
BIG EGO 
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Patient Education 

 It is EXTREMELY important to 

educate the patient to help them 

feel and know when they are 

locked and when they are 

unlocked. 
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Follow Up 

 The patient is to call the next 
morning 

 The patient returns in one week 
for follow up 

 The patient is educated as to the 
importance of nightguard 
therapy or daysplint therapy to 
stabilize the proper disc position 
(CR)  
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Thermal Plastic Temporary 
Splint Fabrication 
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Mandibular Splint Fabrication 
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What about  
Arthrocentesis? 

 Images from Mayoclinic.org 
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 Ohnuki, T. Fukuda, M. Nakata, A. Nagai, H. Takahashi, T. Sasano, T. 

Miyamoto, Y.  

 Evaluation of the position, mobility, and morphology of the disc by MRI 

before and after four different treatments for temporomandibular joint 

disorders.  

 Dento-Maxillo-Facial Radiology. 35(2):103-9, 2006 Mar.  

 

 METHODS: Eighty-five joints (85 patients) with unilateral internal 

derangement or osteoarthritis that were successfully treated were 

included in this study. The patients were divided into four groups as 

follows: splint therapy group, pumping manipulation group, 

arthrocentesis group, and arthroscopic surgery group. Changes in 

the disc position, mobility, and morphology before and after 

treatment were compared among the four groups using MRI.  
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 Ohnuki, T. Fukuda, M. Nakata, A. Nagai, H. Takahashi, T. Sasano, T. 

Miyamoto, Y.  

 Evaluation of the position, mobility, and morphology of the disc by MRI 

before and after four different treatments for temporomandibular joint 

disorders.  

 Dento-Maxillo-Facial Radiology. 35(2):103-9, 2006 Mar.  
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RESULTS: All discs showed anterior disc displacement (ADD) 

without reduction before treatment. Only 10% of the joints became 

ADD with reduction after treatment, and the other joints remained 

ADD without reduction in spite of treatment. Discs treated by 

arthroscopic surgery were located more anteriorly compared with 

pre-treatment. The disc deformity advanced after arthrocentesis and 

arthroscopic surgery.  



Study design. The study comprised 28 patients with a 
clinical unilateral TMJ disorder of internal 
derangement type III and capsulitis/synovitis. Bilateral 
MRI was immediately performed preoperatively and at 
a 2-month follow-up. 
 

 Magnetic resonance imaging findings of internal 
derangement, osteoarthrosis, effusion, and bone 
marrow edema before and after performance of 
arthrocentesis and hydraulic distension of the 
temporomandibular joint 
 Rüdiger Emshoff, MD, DMD,a Stefan Gerhard, MD, DMD, Thomas Ennemoser, MD, 

DMD, and Ansgar Rudisch, MD, Innsbruck, Austria 

 

 Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2006;101:784–790 
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Comparison of the pretreatment MRI findings with the 
2-month follow-up data showed for the TMJ internal 
derangement type III and capsulitis/synovitis side a 
slight decrease in the diagnoses of internal 
derangement from 28 (100%) preoperatively to 25 
(89.3%) postoperatively, and a slight increase in 
those of OA from 25 (89.3%) to 28 (100%). 

 Magnetic resonance imaging findings of internal 
derangement, osteoarthrosis, effusion, and bone 
marrow edema before and after performance of 
arthrocentesis and hydraulic distension of the 
temporomandibular joint 
 Rüdiger Emshoff, MD, DMD,a Stefan Gerhard, MD, DMD, Thomas Ennemoser, MD, 

DMD, and Ansgar Rudisch, MD, Innsbruck, Austria 

 

 Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2006;101:784–790 
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NRDD Keys to Success 

 Accurate Diagnosis 

 Good Technique 

 A Reducible Disc (i.e. patient 
hasn’t been locked for 20 years) 

 Immediate treatment to stabilize 
the reduced disc after a successful 
procedure 

 Follow up with appropriate long 
term care 



To Recap 
 Capsulitis:   

 Tongue Blade Test 

 Aqualizer and Advil 

 Trismus 

 Severely reduced range of motion after IA block 

 Medrol dose pack and Physical Therapy 

 Non-Reducing Disc Displacement 

 26mm of range of motion, without clicking, with a 

history of recent clicking 

 Unlocking procedure (or refer ASAP) 
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Capsulitis, Trismus or 

Non-Reducing Disc Displacement? 

Jamison R. Spencer, DMD, MS 
 

JamisonRSpencer@Gmail.com 
 

MySilentSleep.com 
 

AACFP.org 
 

JamisonSpencer.com 
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Myofascial Pain 
Dysfunction  
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Myofascial Pain Dysfunction 

 Not specific to TMD 

 Variable muscle pain 

 Restricted ROM 

 Trigger Points with referral 

patterns 

 

 



JRS 2014 276 

 



JRS 2014 277 

Trigger Points 

 Definition: A hyperirritable spot in 

skeletal muscle that is associated with 

a hypersensitive palpable nodule in a 

taut band.  The spot is painful on 

compression and can give rise to 

characteristic referred pain, referred 

tenderness, motor dysfunction, and 

autonomic phenomena. 
 Travell & Simons’ Myofascial Pain and Dysfunction 



JRS 2014 278 

 Types of myofascial trigger points 

include: active, associated, 

attachment, central, key, latent, 

primary, and satellite. Any 

myofascial trigger point is to be 

distinguished from cutaneous, 

ligamentous, periosteal, or any 

other nonmuscular trigger point. 
Travell & Simons’ Myofascial Pain and Dysfunction 
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Myofascial Pain 
Dysfunction 

 Treatment 

 Ethyl Chloride or Fluori-methane 
Spray and Stretch 

 Ice and moist heat 

 Trigger point injections 

 Acupuncture 

 Massage 

 Muscle relaxants 

 Splint therapy 
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Myofascial Pain Dysfunction 

 Treatment (Continued) 

 Physical Therapy (with home 

program) 

 Stress management / biofeedback 

 Improved sleep (formal sleep 

study, melatonin, sleep program) 
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Trigger Point Injections 

 Indications: 

 Trigger points that are 
unresponsive to manual therapies 

 Skilled manual therapy is not 
available 

 Limited time 

 Hyperuricemia and symptoms of 
gout (contraindication for 
massage) 

 The muscle cannot be stretched or 
shouldn’t be stretched 
(hypermobility) 
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What to Inject? 

 “Dry needling is as effective as 

injection of an anesthetic for relief 

of TrP symptoms, IF the needle 

elicits a local twitch response 

(LTR), which occurs when the 

needle encounters active loci of 

the TrP.  CONVERSELY, if no LTR 

occurs, dry needling and injection 

of nontoxic anesthetics are equally 

ineffective.”  



JRS 2014 293 

 “Postinjection soreness is more 

likely to occur, is more severe, and 

is of longer duration following dry 

needling.” 
Travell & Simons’ Myofascial Pain and Dysfunction 
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Trigger Point Injection Technique 
 Position patient in a recumbent 

position (appropriate for all 
injections). 

 Select a needle that allows for 
proper depth and “touch” (25 and 
27 gauge needles are 
recommended for the head and 
neck area). 

 Palpate and fix the TrP. 

 Attempt to find and inject the 
trigger point. 
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Trigger Point Injection Technique 

 The trigger point is encountered 

and a LTR is elicited (important!) 

 After the LTR, or a pain 

response/referral is noted by the 

patient, .1 to .2 ml of anesthetic is 

injected to minimize post injection 

soreness. 

 The muscle should be stretched 

after injection 
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The Bottom Line 

It’s all about the 

anatomy 
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Clarification of Chief Complaint 

 

JRS 2014 302 



PQRST 

 Provoked or Palliated 

 Quality 

 Region 

 Scale 

 Timing 
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Questions? 
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