
A

Abdomen
muscles (internal/external obliques) of, 242
vagus nerve branches to, 91t

Abducent nerve (CN VI), 66t, 72, 72t, 114t
emergence from brainstem, 114
eye movement and, 140
function of, 67t

Abducent nerve palsy, 72t, 113, 114t
Abducting nystagmus, 141
Accessory lacrimal glands, 122
Accessory meningeal artery, 45t, 47t
Accessory parotid gland, 218
Accessory spinal nerve (CN XI), 66t, 92

anterior cervical triangle and, 281
course of, 92t
in deep lateral cervical region, 283
function of, 67t
in lateral neck, 278
nerve lesions of, 92, 92t
in nuchal region, 276
nuclei, ganglia, and fi ber distribution of, 92t
spinal contribution to, 291
on transverse MRI of head, 333
in transverse section of head

through C5 level, 328
through nasopharynx, 326

Accessory visual system, 137
Accommodation, pathways for, 138
Acoustic neuroma, 87, 165, 168
Acromion, inferior boundary of neck and, 273
Action potential, 306
Adam’s apple. See Thyroid cartilage
Aff erent impulses, in gustatory pathway, 222
Aff erent (motor) fi bers, 54, 66t, 291

brainstem refl exes and, 137
facial nerve and, 82t

Aff erent nuclei, 68t, 69
Aff erent tracts. See Sensory (aff erent) pathways
Age-related changes

in cranial sutures and fontanelles, 3, 3t
in mandible, 23, 192
in spinal cord segment levels, 299

Ageusia, 222
Air pressure equalization, 161
Airways, on coronal MRI of neck, 317
Alae, 142
Alar cartilage, 142
Alar ligaments, 236, 237
Alveolar arteries, 44, 45t
Alveolar bone, 182, 182t
Alveolar processes of teeth, 23

Alzheimer disease, neurofi brils in, 306
Amacrine cells, 133
Amaurosis, 136, 139
American Academy of Otolaryngology, deep cervical lymph node 

groups and, 268
Ampulla, 174
Ampullary crest, 174
Amygdala, in sagittal section of head, 340
Anastomosis

arterial, in face, 97
in arterial supply to auricle, 157

Anesthesia, epidural and lumbar, 299
Angular vein, infection transmission and, 52t
Anosmia, 222
Ansa cervicalis, 270, 282
Anterior auricular arteries, 157
Anterior cerebral artery, 305
Anterior cervical triangle, 272, 272t

dissection of, 280–281
Anterior communicating artery, 305
Anterior cranial fossa, 310
Anterior ethmoid nerve, 76, 77t
Anterior jugular vein, 50–51, 51t
Anterior olfactory stria, 152
Anterior rhinoscopy, 151
Anterior tympanic artery, 44, 45t, 47t, 166, 166t
Apical ligaments of the dens, 237
Aqueous humor, drainage of, 131

obstructed, glaucoma and, 131
Arachnoid, 296
Arcuate eminence, 155
Argyll Robertson pupil, 138
Arterial grooves, in calvaria, 10
Arterial supply

to brain, 304
stenoses and occlusions of, 305

to thyroid gland, 265
Artery(ies). See also individually named arteries

of auricle, 157
in circle of Willis, 305
of ear, 166–167, 166t
of infratemporal fossa, 102–103, 102t
laryngeal, 261
ligation sites for nosebleed, 151
of neck, 266, 266t
of pterygoid canal, 45t, 46, 47t
of right lateral nasal wall, 148, 149
superfi cial, of head, 99
of tongue, 220

Articular disk
in temporomandibular joint, 37
on coronal MRI of neck, 319
on transverse MRI of neck, 334

Index

Note: Tabular material is indicated by a “t” following the page number.
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Aryepiglottic fold, on transverse MRI of neck, 336
Arytenoid cartilages, 256, 257

on coronal MRI of neck, 317
in transverse section of head, 328

Arytenoid muscles, 258, 258t
Ascending pharyngeal artery, 41t, 43, 43t

variants of, 284
Atherosclerosis, arterial supply to brain and, 305
Atlantoaxial joints, 233

median, transverse section of head through, 327
short nuchal muscles and, 250

Atlanto-occipital joints, 233
capsule of, 237
short nuchal muscles and, 250

Atlanto-occipital membrane, 237
Atlas (C1), 230

on coronal MRI of neck, 321
craniovertebral joints and, 232, 233
transverse ligament of, in transverse section of head, 327

Auditory apparatus, of ear, 156, 164, 170–171
key stations of, 172

Auditory ossicles, 156, 160, 162
Auditory pathway, 172–173

aff erent, 172
eff erent, 173
tonotopic organization of, 172

Auditory tube. See Pharyngotympanic (auditory) tube
Auricle

arterial supply of, 157
cartilage of, 157
muscles of, 157
sensory innervation of, 158

Auricular arteries, 157
Auricularis muscles, 25, 26, 27t
Auriculotemporal nerve, 80, 81t, 160

TMJ capsule and, 37
Autonomic (visceral) nervous system, 54

motor pathways, 58, 62–63
parasympathetic, 63t
sympathetic, 62t

Axis (C2), 230
craniovertebral joints and, 232, 233
dens of

on coronal MRI of neck, 321
in transverse section of head, 327

Axon bundles, in CNS and PNS, 306
Axon hillock, potential at, 306
Axons, 55, 306

in convergence and accommodation, 138
in gustatory pathway, 222
in olfactory tract, 152
in spinal cord, 292
in visual pathway

geniculate part, 134
nongeniculate part, 137

B

Baby teeth. See Deciduous teeth
Back muscles. See also individually named muscles

extrinsic, 240, 242
intrinsic, 240, 242–243, 248–249, 248t

erector spinae and interspinales, 246–247, 246t

origins and insertions of, 38, 39
short nuchal, 250–251, 250t

“Ballistic” eye movements, 140
Basilar artery, 305

in transverse section of head, 324
Basilar membrane, 170
Basilar plexus, dural sinus drainage and, 302
Bicuspids. See Premolars
Bimanual examination, of salivary glands, 219
Binaural processing, 172
Bipolar cells, 133
Bipolar neuron(s), 55, 307

in aff erent auditory pathway, 172
Bitemporal hemianopia, 136
Blind spot, 125, 127

lamina cribrosa and, 133
Blindness, 136, 139
Blink refl ex/Blinking, 121
Blood supply/vessels. See Arterial supply; Artery(ies); individually 

named arteries and veins; Veins; Venous drainage
Bone(s). See also individually named bones

alveolar, 182, 182t
in hard palate, 190–191
nasal, 5, 7, 11, 108, 142
of nasal cavity, 142
of nose, 142
of orbit, 108–109
of skull, 2, 5t

anterior view, 2t, 6–7
lateral view, 4–5
posterior view, 8–9

of skull base, 12–13
Bony labyrinth, 164
Bony prominences, in neck, 273
Botulinum toxin injection, 24
Bouton en passage, 307
Brachial plexus, 279

anterior cervical triangle and, 281
in deep anterolateral neck, 282
deep lateral cervical region and, 283
on sagittal MRI of neck, 345

Brachiocephalic vein, 50, 267, 267t
Brain

arterial supply to, 304–305
developmental organization of, 295, 295t
gross anatomy of, 294
meninges in situ and, 296
neuroanatomy of, 294–295
structures of, 297

Brainstem
cranial nerve nuclei and, 63t, 168, 168t, 169
emergence of cranial nerves from, 114
oculomotor nuclei connections in, 140
structures of

anterior projection, 297
lateral projection, 297

Brainstem refl exes, 137
Branchial muscle, 60t, 61

derivatives of, 61
embryonic development of, 60, 61t
of head, 61t
second arch, innervation of, 82, 84

Branchiomotor nuclei, cranial nerves, 68t, 69

350

A Aryepiglottic fold

7050003Index.indd   3507050003Index.indd   350 10/20/09   1:16:46 PM10/20/09   1:16:46 PM



accessory spinal nerve, 92t
facial nerve, 82t
glossopharyngeal nerve, 88t
trigeminal nerve, 75, 75t
vagus nerve, 90t

Bridging veins, in subarachnoid space, 296
Brodmann area, 134
Bruch membrane, 133
Buccal artery, 44, 45t, 47t
Buccal fat pad, 312
Buccal muscles, in sagittal section of head, 341
Buccal nerve, 80, 81t
Buccal tooth surface, 180
Buccinator muscle, 24, 28, 29, 29t
Buccopharyngeal fascia, 274

retropharyngeal space and, 286
Buccopharyngeus muscle, 213t, 214

C

Calvaria
external and internal surfaces of, 10–11
layers of, 11
muscles of, 25, 26–27, 27t

innervation, 27t
scalp and, 11
sensitivity to trauma, 11

Canal of Schlemm, 124
Canines, 179, 184, 184t

eruption patterns of, 188, 188t
Cardinal directions of gaze, 113
Caroticotympanic arteries, 166, 166t
Carotid arteries, variants of, 283. See also Common carotid artery; 

External carotid artery; Internal carotid artery
Carotid bifurcation, 40

sagittal MRI of neck through, 345
Carotid canal

foramen lacerum relationship to, 12
neurovascular pathways through, 94, 95t
temporal bone and, 19

Carotid sheath fascia, 274, 274t
Carotid triangle, in neck, 272, 272t

deep anterolateral neck, 282
Cartilage

of auricle, 157
of larynx, 256–257, 258t
of nasal septum, 143
of nose, 142

Cartilaginous neurocranium, 2, 2t
Cauda equina, 292

in vertebral canal, 298–299
Cavernous part/division, internal carotid artery, 48, 304
Cavernous sinus

infection transmission and, 52t
pterygoid plexus and, 53

Cementum, of tooth, 182, 182t, 183
Central lesion, vagus nerve, 263, 263t
Central nervous system (CNS), 54, 290

information fl ow to and from, 291
location and direction in, terminology for, 291
neurons in, 55
synapses in, 307

Central paralysis, face, 84

Central scotoma, homonymous hemianopic, 136
Ceratopharyngeus muscle, 213t, 214
Cerebellar vermis, 323
Cerebellopontine angle, acoustic neuroma in, 87, 165, 168
Cerebral arteries, 305
Cerebral part/division, internal carotid artery, 48, 304
Cerebral veins, 302
Cerebrospinal fl uid (CSF), 300–301

circulation of, 301
meninges and, 296

Cerumen glands, 159
Cervical fascia, 274, 274t

deep, 241
relationships in neck, 275

Cervical lymph nodes, in neck
anterior, 268
deep, 268

lymphatic drainage from ear into, 158
relationship to systemic lymphatic circulation, 269
superfi cial, 268
systematic palpation of, 269

Cervical part/division, internal carotid artery, 48, 304
Cervical plexus, 270

auricle and, 158
motor nerves of, 271
sensory nerves of, 99, 271

Cervical regions (triangles), 272–273, 272t
anterior, 272, 272t
lateral, 272, 272t

deep, 283
posterior cervical, 272, 272t

lymph nodes in, 268
sternocleidomastoid, 272, 272t

Cervical spine (C1-C7)
joints of, 232–233
ligaments of, 234–235, 236
nerves of, 270

dorsal rami, 270, 270t
motor nerves, 271
sensory nerves, 99, 271
ventral rami, 270

neurovasculature of, 233
in vertebral column, 226, 230

Cervical vertebrae (C1-C7), 230–231. See also Atlas (C1); Axis (C2)
on MRIs of neck

coronal view, 319, 320
sagittal view, 343
transverse view, 336

structural elements of, 227, 227t
transverse sections of head through

C5 level, 328
C6 level, 330

Chambers, of eye, 130
Choana(e), 147

in head sections
midsagittal, 338
transverse, 326

of nose, 143
Chondrocranium, bone development in, 2
Chondropharyngeus muscle, 213t, 214
Chorda tympani

nerve supply to, 83, 85, 161
temporal bone and, 18, 19
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Choroid, 124
Choroid plexus, 301

histology of, 301
Ciliary beating, paranasal sinus drainage and, 150
Ciliary body, lens and, 128
Ciliary ganglion, sensory root of, 76, 77
Circle of Willis, 304, 305

variants of, 305
Circle of Zinn (and von Haller), 127
Circumvallate papillae, 206, 207t
Cisterns, subarachnoid, 301
Clavicle, inferior boundary of neck and, 273
Clivus, in transverse section of head, 324
Closed-angle glaucoma, 131
CN. See Cranial nerve(s); individually named cranial nerves
CNS. See Central nervous system (CNS)
Cochlea, 164

location and structure of, 170
spiral ganglia in, 165
traveling wave formation in, 171

Cochlear amplifi er, 173
Cochlear duct, 170
Cochlear ganglion. See Spiral ganglia
Cochlear nuclei, 86t, 87, 168
Coding, of teeth, 180
Common carotid artery

in deep lateral cervical region, 283
on MRIs of neck

sagittal view, 345
transverse view, 335, 337

in thoracic inlet, 281
in transverse section of neck, 331

Common facial vein, 50
Communicating arteries, 305
Concha(e), 147

nasal. See Nasal concha(e)
paranasal sinuses and, 145

Condylar canal, occipital bone and, 20
Cones, 133
Confrontation test, in visual fi eld examination, 135
Conjugate eye movements, 140
Conjunctiva

goblet cell distribution in, 123
structure of, 121

Conjunctival sac, 121
Connective tissue

in gingiva, 183
of nose, 142

Constriction, pupil, 130t
Contralateral homonymous hemianopia, 136
Contralateral quadrantanopia, upper and lower, 136
Contralateral visual cortex, visual fi elds in, 134
Conus medullaris, in adult vs. newborn, 299
Convergence

internuclear ophthalmoplegia and, 141
pathways for, 138

Cornea, 124
position of, 128
structure of, 129

Corneal refl ex, 137
Corniculate cartilage, 256, 257
Corpus callosum

in midsagittal section of head, 338
on sagittal MRI of head, 343

Corrugator supercilii muscle, 24, 26, 27, 27t
Cortex

motor, 58t, 63t
primary auditory, 172
in sagittal section of head, 341
somatomotor, 84
visual. See Visual cortex

Cranial bones
development of, 2–3, 2t
ossifi cation of, 2, 2t

Cranial fossa(e), 14
anterior, 310
in head sections

midsagittal, 338
transverse, 324

Cranial nerve(s), 54, 291. See also individually named nerves
in anterior coronal cross section of head, 313
convergence and accommodation and, 138
emergence from brainstem, 114
entry into orbit, 118
fi ber types, 66t
functions of, 67t
in internal acoustic meatus, 165
motor pathways in, 58t, 59
overview of, 66, 66t
parasympathetic ganglia and, 63
sensory pathways in, 56t, 57
in skeletal muscle innervation, 61t

Cranial nerve lesions
accessory spinal nerve, 92, 92t
glossopharyngeal nerve, 88t
hypoglossal nerve, 93, 93t
vagus nerve, 90t

Cranial nerve nuclei, 68t
in brainstem, 63t, 168, 168t, 169
facial nerve, 82t
glossopharyngeal nerve, 88t
location of, 69
oculomotor nerve, 140
topographic arrangement of, 68
trigeminal nerve, 74t, 75, 75t
vestibulocochlear nerve, 86t, 87

Cranial sutures. See Craniosynostoses
Cranial vault. See Neurocranium
Craniosynostoses, 8

in adult skull, 3
closure of, 3t

premature, 8, 9
neonatal, 3

Craniovertebral joints, 232, 233
ligaments of, 236–237
muscles of, on sagittal MRI of neck, 345
suboccipital muscles and, 251

Cranium. See Skull
Cribriform plate

in skull base, 15
neurovascular pathways, 94, 95t

traumatic fracture of, 15, 21
Cricoarytenoid muscles, 258, 258t
Cricoid cartilage, 256, 257
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on MRIs of neck
sagittal view, 343
transverse view, 336

Cricopharyngeus muscle, 213t, 215
Cricothyroid muscle, 258, 258t
Cricothyrotomy, 262
Crista galli, ethmoid bone and, 21
Cruciform eminence, 20
Cruciform ligament of atlas, 236, 237
CSF. See Cerebrospinal fl uid (CSF)
Curvature, spinal, 226

ligaments maintaining, 229
Cusp-and-fi ssure dentition, 181, 183
Cuspids. See Canines
Cutaneous sensory innervation, 65

dermatomes and, 293
nerve lesions and, 65
of nuchal region, 277
by peripheral nerves, 64

D

“Danger space”
cervical fasciae and, 275
infection and, 286

“Danger zone,” venous, infection and, 97
Deciduous teeth, 188–189

coding of, 188, 189
eruption of, 188, 188t
in 6-year-old child, 188, 189

Deep auricular artery, 44, 45t, 47t, 166, 166t
Deep cervical lymph nodes

lymphatic drainage from ear into, 158
in neck, 268, 283

Deep petrosal nerve, 161
Deep temporal arteries, 44, 45t, 47t
Deep temporal nerve, 80, 81t
Dendrites, 55, 306
Dens of axis (C2)

on coronal MRI of neck, 321
in transverse section of head, 327

Dental arches, 183. See also Mandibular arch; Maxillary arch
Dental panoramic tomogram (DPT), 181
Dental pulp, 182, 182t
Dentate nucleus, in transverse section of head, 325
Dentine, of tooth, 182, 182t
Dentition
fi rst, 188, 188t. See also Deciduous teeth
second, 188, 188t. See also Permanent teeth
in 6-year-old child, 189

Depressor anguli oris muscle, 24, 25, 28, 29, 29t
Depressor labii inferioris muscle, 24, 25, 28, 29, 29t
Dermatomes, 293
Descending palatine artery, 45t, 46, 47t
Descending palatine nerve, 78, 79t
Desmocranium, bone development in, 2
Diencephalon, 295, 295t
Digastric muscles, anterior and posterior belly, 202, 202t, 203, 254, 

254t, 255
pharynx and, 214

Dilation, pupil, 130t
Diploë, of calvaria, 11

Diploic veins, 11
Direct light response, testing for, 139
Dislocation, of TMJ, 37, 195
Distal tooth surface, 180
Diverticula, pharyngeal, 215
Dizziness. See Vertigo
Dorsal horn, spinal cord, 292
Dorsomedial margin of brainstem, motor nuclei in, 58t
DPT (dental panoramic tomogram), 181
Drainage

of aqueous humor, 131
of dural sinuses, 302
lacrimal, obstructions to, 123
lymphatic. See Lymphatics
of nasolacrimal duct, 145t
of paranasal sinuses, 144, 145t, 150
venous. See Venous drainage

Dura mater, 296
outpouching in intervertebral foramina, 298

Dural venous sinuses, 297
accessory drainage pathways of, 302
cerebral vein tributaries, 302
neuroanatomy of, 302–303
occipital bone groove for, 20
occiput veins and, 53

E

Ear
arteries of, 166–167, 166t
auditory and vestibular apparatus of, 156
external, 156–159. See also Auricle
inner. See Inner ear
middle. See Middle ear
muscles of, 26–27, 27t

innervation, 27t
veins of, 167

Ebner glands, 223
Edinger-Westphal nucleus, 138, 139

lesion of, 139
Eff erent (motor) fi bers, 54, 66t, 291

brainstem refl exes and, 137
Eff erent nuclei, 68t, 69
Eff erent tracts. See Motor (eff erent) pathways
Electrochemical potentials, 170
Electron microscopy, of neuron, 306
Embryonic development

branchial muscle, 60, 61t
neuronal migration and, 68
peripheral nerves, 64
somatic muscle, 60, 60t

Emissary veins, 303
dural sinus drainage and, 302
of occiput, 11, 53

Enamel, of tooth, 182, 182t
Endolymph, 170
Endoplasmic reticulum, 306
Endoscopy

of maxillary sinus, 151
semilunar hiatus on, 21

Endotracheal ossifi cation, 2, 2t
Epaxial muscles, 242
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Epicranial muscles, 25, 26
Epidural anesthesia, 299
Epiglottic cartilage, 256, 257
Epiglottic vallecula, in midsagittal section of head, 338
Epiglottis, innervation of, 222
Epipharynx. See Nasopharynx
Epitympanum, 163
EPSP (excitatory postsynaptic potential), 306
Erb’s point, 270, 271, 278
Erector spinae, 242, 243

interspinales and, 246–247, 246t
Esophagus, on MRIs of neck

sagittal view, 343
transverse view, 337

Ethmoid air cells, 144, 310
relationship with nasal cavity, 343
in sagittal section of head, 339, 340
transverse MRI of head through, 332

Ethmoid arteries, ligation site for, 151
Ethmoid bone, 5, 7, 14, 21, 108, 142, 190, 191

cranial nerve passage through, 67t
paranasal sinuses and, 145

Eustachian tube. See Pharyngotympanic (auditory) tube
Excitatory postsynaptic potential (EPSP), 306
External acoustic meatus, temporal bone and, 155
External auditory canal, 156, 159

auricle and, 158
curvature of, 159
temporal bone and, 155

External capsule, thyroid gland, 264
External carotid artery, 283

blood supply to anterior face from, 96
branches of, 40, 41, 41t. See also individually named arteries

anterior, 41t, 42, 43, 43t
medial, 41t, 42, 43t
in neck, 266, 266t
posterior, 41t, 42, 43t
terminal, 41t, 46–47. See also Maxillary artery
variants in, 41

in carotid triangle, 282
in deep lateral cervical region, 283
on sagittal MRI of neck, 345

External ear, 156–159. See also Auricle
External jugular vein, 50–51, 51t

on sagittal MRI of neck, 345
External laryngeal nerve, 91, 91t
External occipital protuberance, superior boundary of neck, 273
Extracranial veins, infection and, 52t
Extraocular muscles, 112

actions of, 113, 113t
cranial nerves of, 72, 72t
eye movement and, 140
innervation of, 112, 113t

Extrinsic muscles
of back, 240, 242
of eye. See Extraocular muscles
of tongue, 204, 204t, 205

Eye movement, coordination of, 140–141
Eye/Eyeball

blood supply to, 126–127
chambers of, 130
coronal MRI of head through, 314

muscles of, 26–27, 27t
innervation, 27t

reference lines/points of, 125
in sagittal section of head, 341
structure of, 124–125
surface anatomy of, 121

Eyelids, structure of, 121

F

Face
anterior, superfi cial neurovasculature of, 96
arterial anastomoses in, 97
cutaneous sensory innervation of, 64
venous “danger zone” in, 97

Facet joint capsules, of vertebral arch, 228
Facial artery

branches of, 42, 43t
external carotid artery and, 41t
nasal septum and, 149
ophthalmic artery and, 40, 41

Facial expression, muscles of
calvaria, 26–27, 27t
ear, 26–27, 27t, 157
eye, 26–27, 27t
mouth, 28–29, 29t
origins and insertions of, 38
superfi cial

anterior view, 24
lateral view, 25

Facial motor nucleus, 82t
Facial nerve (CN VII), 66t, 82–85

in anterior face, 96
auricular muscles and, 157
brainstem refl exes and, 137
branches of, 83

external, 84, 85
internal, 82, 83
in lateral head, 100

course of, 83
intraglandular, in parotid gland, 219

fi ber distribution in, 82t
function of, 67t
ganglia, 82t, 85
in head sections

sagittal, 341
transverse, 325

innervation by
of auricle, 158
of second branchial arch muscles, 82, 84
of tongue, 221, 222

in internal acoustic meatus, 165
nuclei of, 82t
parotid plexus of, 100, 101
in petrous bone, 161
temporal bone and, 18, 155
on transverse MRI of head, 332

Facial paralysis, facial nerve lesions and, 83, 84
Facial skeleton

ethmoid bone integration into, 21
in midsagittal section of head, 338

Facial skin, facial muscles and, 24
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Facial veins, 50, 51
False vocal cords, 260
Falx cerebri, 311, 313, 323

on coronal MRI of head, 315
ethmoid bone and, 21

Far vision/Farsightedness, 125, 129
Fascia(e)

buccopharyngeal, 274, 286
cervical, 241, 274–275, 274t
nuchal. See Nuchal fascia
pharyngobasilar, 215
pretracheal. See Pretracheal fascia
prevertebral. See Prevertebral fascia
thoracolumbar, 241, 242, 243

Filiform papillae, 206, 207t
Filum terminale, 293

in vertebral canal, 298–299
First molars, 186t, 187

eruption patterns of, 188, 188t
Fissure

palpebral, muscles of, 26–27, 27t
petrotympanic. See Petrotympanic fi ssure
superior orbital, neurovascular pathways through, 67t, 94, 95t, 

118
Foliate papillae, 206, 207t
Fontanelles, 3

closure of, 3t
Foodways, on coronal MRI of neck, 317
Foramen(ina). See also individually named foramina

intervertebral, 290, 297
jugular, 13, 20
for nerve supply to face, 6
of skull base, 15

neurovascular pathways through, 94, 95t
of sphenoid bone, 16, 17
stylomastoid, 15
supraorbital, 6

Foramen cecum, 206, 207t
Foramen lacerum

carotid canal relationship to, 12
neurovascular pathways through, 94, 95t

Foramen magnum
neurovascular pathways through, 94, 95t
occipital bone and, 13, 20

Foramen ovale
cranial nerve passage through, 67t
dural sinus drainage and, 302
neurovascular pathways through, 94, 95t
pterygoid process and, 16, 17

Foramen rotundum, 16, 17
cranial nerve passage through, 67t
neurovascular pathways through, 94, 95t

Foramen spinosum
neurovascular pathways through, 94, 95t
pterygoid process and, 16, 17

Force, lines of, in facial skeleton, 7
Forebrain, 295, 295t
Fornical conjunctiva, 121
Fovea centralis, 124, 132, 135

macula lutea and, 133
Fracture(s)

cribriform plate, 15, 21

midfacial, classifi cation of, 7
skull base fracture lines, 14
temporal bone, facial nerve lesion and, 82t, 83

Frontal bone, 5, 7, 9, 11, 14, 108, 142
Frontal crest, in calvaria, 10
Frontal nerve, 76, 77t
Frontal sinus, 144, 146

ethmoid bone and, 145
fl uid fl ow in, 150
pneumatization of, 144
on transverse MRI of head, 332

Fungiform papillae, 206, 207t

G

Galea aponeurotica, 24, 25, 26
Ganglion(ia)

ciliary, sensory root of, 76, 77
cranial nerve parasympathetic, 63
facial nerve, 85
geniculate, 82t, 83, 161, 170, 222
inferior, 88t, 90t
nodose, 222
otic, 80, 81t, 88t, 89, 89t, 161
petrosal, 222
in PNS, nerve tracts and, 55
prevertebral, 62t
pseudounipolar ganglion cells, 222
pterygopalatine, 79t, 82t, 148
spinal, 290
spiral (cochlear), 86, 86t, 165, 170, 172, 173
submandibular, 80, 81t, 82t
superior, 88t, 90t
trigeminal, 340
vestibular, 86, 86t, 165, 174, 176

Gaps, pharyngeal, 214t
Gastrulation, 60
Gaze, cardinal directions of, 113
Gaze centers, 140
Geniculate ganglion, 161, 170, 222

facial nerve and, 82t, 83
Genioglossus muscle, 204, 204t, 205
Geniohyoid muscle, 202, 202t, 203, 254, 254t, 255
Gennari, stria of, 134
Gingiva, 182, 182t

connective tissue fi bers in, 183
Glaucoma, acute and chronic, 131
Glenoid fossa, of TMJ, 36, 194
Glial cells, 133
Gliding movement, in TMJ, 34, 37, 196
Glomerulus, olfactory, 153
Glossoepiglottic folds, 207t
Glossoepiglottic valleculae, 207t
Glossopharyngeal nerve (CN IX), 66t, 88–89, 88t

branches of, 89, 89t
course of, 88t
function of, 67t
innervation by

of pharynx, 213t, 217
of tongue, 220, 221, 222

nuclei, ganglia, and fi ber distribution, 88t
on transverse MRI of head, 333
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Glossopharyngeal nerve (CN IX) (continued)
in transverse section of head, 326

Glossopharyngeus muscle, 213t, 214
Goblet cell, in conjunctiva, 123
Granular foveolae, in calvaria, 10
Granule cells, in olfactory bulb, 153
Graves’ disease, 265
Gray matter, 292
Great auricular nerve

in anterior face, 96
auricle and, 158
in lateral head and neck, 99
in nuchal region, 276, 277

Great vessels, on coronal MRI of neck, 318
Greater occipital nerve, 270t

in lateral head and neck, 99
in nuchal region, 277

Greater palatine foramen, neurovascular pathways through, 94, 95t
Greater palatine nerve, 78, 79t
Greater petrosal nerve, 83, 85, 161

hiatus of canal for, 94, 95t
Grinding movements, in TMJ, 34, 196
Gustatory pathway, 222

H

Habenular nuclei, 152
Hair cells

in auditory apparatus/pathway
inner, 170, 172, 173
outer, 170, 171, 173

vestibular, categories of, 174
Hard palate

bones of, 190–191
in midsagittal section of head, 338
nasal cavity and, 147
in skull base, 190
transverse MRI of neck through, 334

Head
anterior face, 96–97
arteries of. See also individually named arteries

overview, 40–41
superfi cial, 99

coronal MRIs of
through eyeball, 314
through posterior orbit, 315

coronal sections of
anterior, 310–311
posterior, 312–313

lateral
intermediate layer of, 100–101
sensory innervation of, 99
superfi cial neurovasculature of, 98

muscles of
origins and insertions, 38–39
skeletal, 61t

rotation of, semicircular canals during, 175
sagittal MRIs of

through nasal cavity, 342
through orbit, 343

sagittal sections of

lateral, 340–341
medial, 338–339

transverse MRIs of
through orbit and ethmoid air cells, 332
through orbit and nasolacrimal duct, 333

transverse sections of
caudal, 326–327
cranial, 322–323
through middle nasal concha, 325
through optic nerve and pituitary, 323
through orbits (upper level), 322
through sphenoid sinus, 324

veins of
deep, 52–53
superfi cial, 50–51, 51t

Hearing
loss of, CN VIII lesion and, 168
sound conduction during, 171

Helicotrema, 170
Hemianopia

bitemporal, 136
contralateral homonymous, 136
homonymous, 136

Hindbrain, 295, 295t
Hinge movement, in TMJ, 34, 37, 196
Hippocampus, in sagittal section of head, 341
Histology

of choroid plexus, 301
of nasal mucosa, 150
of oral cavity and pharynx, 209
of parathyroid glands, 265
of thyroid gland, 265
of vocal folds, 263

Homonymous hemianopia, contralateral, 136
Homonymous hemianopic central scotoma, 136
Horizontal cells, 133
Horizontal gaze movements, 140
Hyaline cartilages, 257
“Hyaloid canal,” 125
Hydrocephalus, 9
Hyoglossus muscle, 204, 204t, 205
Hyoid bone, 23, 192, 256
Hypaxial muscles, 242
Hyperacusis, facial nerve lesions and, 82t, 83
Hypercalcemia, 265
Hyperopia, 125
Hyperparathyroidism, 265
Hypoglossal canal

cranial nerve passage through, 67t
neurovascular pathways through, 94, 95t
occipital bone and, 20

Hypoglossal nerve (CN XII), 66t, 93
in carotid triangle, 282
course of, 93
in deep lateral cervical region, 283
function of, 67t
lesions of, 93, 93t

unilateral, 205
nuclei, ganglia, and fi ber distribution of, 93, 93t
in transverse section of head, 326

Hypopharynx. See Laryngopharynx
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Hypophysis. See Pituitary gland
Hypothalamus, 62t
Hypotympanum, 163

I

Iliocostalis cervicis muscle, 245, 246t, 247
Iliocostalis lumborum muscle, 245, 246t, 247
Iliocostalis thoracis muscle, 245, 246t, 247
Impedance matching, 162
Incisive canal, neurovascular pathways through, 94, 95t
Incisors, 179, 184, 184t

eruption patterns of, 188, 188t
Incus (anvil), 160, 162
Indirect light response, testing for, 139
Infection

parapharyngeal space and, 286
temporal bone and, 154
of tympanic cavity, 163
venous anastomoses as portals for, 52t
venous “danger zone” and, 97
via pharyngotympanic (auditory) tube, 18, 154

Inferior alveolar artery, 44, 45t, 47t
Inferior alveolar nerve, 80, 81t
Inferior ganglion, 88t, 90t
Inferior longitudinal muscle, 204, 204t, 205
Inferior meatus, 143

paranasal sinus drainage and, 145t
Inferior salivatory nucleus, 88t
Inferior thyroid vein, 281
Inferior tympanic artery, 166, 166t
Infl ammation, conjunctival, 121
Infrahyoid muscles, 254–255, 254t
Infranuclear paralysis, 84
Infraorbital artery, 44, 45t, 46, 47t
Infraorbital canal, 310

on coronal MRI of head, 314, 315
Infraorbital foramen, 6
Infraorbital nerve, 78, 79t
Infratemporal fossa

blood vessels of, 102
dissection of

deep, 103
superfi cial, 102

muscles of, 102
nerves of, 102–103, 103t
pterygopalatine fossa and, 102, 105, 105t

Infratrochlear nerve, 76, 77t
Inhibitory postsynaptic potential (IPSP), 306
Inner ear, 156, 164–165

arteries and veins of, 167
sound conduction to, 171

Inner hair cells, 170, 172, 173
Innervation

branchiomotor
of laryngeal muscles, 263
of second branchial arch muscles, 82, 84

of infrahyoid muscles, 254, 254t
of lacrimal gland, 85
of lingual muscles, 204, 204t, 205
of membranous labyrinth, 165

motor
of extraocular muscles, 24
of facial muscles, 24

calvaria and ear, 27t
mouth, 29t
palpebral fi ssure and nose, 27t

of larynx, 262
of muscles of mastication, 30, 30t, 198, 198t
parasympathetic, of salivary glands, 82

of orbit, 117
of pharynx, 217

pharyngeal constrictor muscles, 213t
pharyngeal levator muscles, 213t

sensory. See also Cutaneous sensory innervation
of auricle, 158
of face, 64
of larynx, 262, 263
of lateral head and neck, 99
of nuchal region, 277
peripheral, 65
segmental (radicular), 65
of temporomandibular joint, 37

of skeletal muscle, 60t
of soft palate muscles, 213t
of suprahyoid muscles, 202, 202t, 254, 254t
of tongue, 207t, 221

Interfascial spaces, 274–275, 274t
Internal acoustic meatus

cranial nerves in, 67t, 165
facial nerve lesions and, 83
neurovascular pathways through, 94, 95t
in skull base, 15
temporal bone and, 155
on transverse MRI of head, 332

Internal auditory canal, in sagittal section of head, 341
Internal capsule, thyroid gland, 264
Internal carotid artery, 48–49, 283, 313, 323

in carotid triangle, 282
in circle of Willis, 305
course in head, 40
in deep lateral cervical region, 283
divisions/parts of, 48, 304
foramen lacerum relationship to, 12
in head sections

sagittal, 340, 341
transverse, 326

nasal septum and, 49
syphon of, in sagittal MRI of head, 342
temporal bone and, 18

Internal jugular vein, 50–51, 51t, 220
in carotid triangle, 282
in deep lateral cervical region, 283
in head sections

sagittal, 341
transverse, 326

on MRIs of neck
sagittal view, 345
transverse view, 335, 337

temporal bone and, 18
in thoracic inlet, 281
in transverse section of neck, 331

357
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Internal laryngeal nerve, 91, 91t
Interneurons, 55
Internuclear ophthalmoplegia, 141
Interspinales muscles

cervical, 245, 246t, 247
erector spinae and, 246–247, 246t
lumbar, 245, 246t, 247

Interspinous ligaments, 228
Intertransversarii cervicis muscles, 245, 248, 248t, 249

anterior, 248t
posterior, 248, 248t, 249

Intertransversarii lumborum muscles, 248, 248t, 249
lateral, 248, 248t, 249
medial, 248, 248t, 249

Intertransverse ligaments, of vertebral arch, 228, 228t, 229
Intervertebral disks, 226, 228, 228t

on coronal MRI of neck, 319
Intervertebral foramina, 290, 292, 297

outpouching of dura mater in, 298
Intracavernous course, of cranial nerves into orbit, 118
Intramembranous ossifi cation, 2, 2t
Intraspinous ligament, of cervical spine, 234, 235
Intrinsic muscles

of back. See Back muscles, intrinsic
of tongue, 204, 204t, 205

Iodine defi ciency, 265
IPSP (inhibitory postsynaptic potential), 306
Iris, 124

ocular chambers and, 130
structure of, 131

J

Jacobson’s organ, 153
Joints

atlantoaxial. See Atlantoaxial joints
atlanto-occipital. See Atlanto-occipital joints
of cervical spine, 232
craniovertebral. See Craniovertebral joints
of neck, 232–235
temporomandibular. See Temporomandibular joint (TMJ)
of vertebral column, 232

Jugular foramen, 13, 20
cranial nerve passage through, 67t
neurovascular pathways through, 94, 95t

Jugular vein(s). See also Internal jugular vein
infection transmission via, 286
on sagittal MRI of neck, 345

Jugulofacial venous junction, lymphatic drainage in neck, 269
Jugulosubclavian venous junction, lymphatic drainage in neck, 

268–269

K

Kiesselbach’s area, 49, 149
Killian triangle, 215
Krause gland, 122
Kyphosis, 226

L

Labial (facial) artery, nasal septum and, 149

Labial creases, 178
Labial tooth surface, 180
Labyrinthine artery and veins

of inner ear, 167
in internal acoustic meatus, 165

Lacrimal apparatus, 122–123
Lacrimal bone, 5, 108, 142
Lacrimal drainage, obstructions to, 123
Lacrimal fl uid, mechanical propulsion of, 123
Lacrimal gland

innervation of, 85
maxillary nerve and, 79t
nerve supply to, 161

Lacrimal nerve, 76, 77t
Laimer triangle, 215
Lambdoid suture, 8
Lamina cribrosa, 133
Laryngeal arteries, 261
Laryngeal cavity, divisions of, 260t
Laryngeal nerves, 261

lesions of
recurrent nerve, 263, 263t
superior nerve, 263, 263t

recurrent
in anterior cervical triangle, 281
lesions of, 263, 263t

Laryngeal veins, 261
Laryngopharynx, 216, 216t, 313

on coronal MRI of neck, 317
in transverse section of neck, 330

Laryngoscopy, indirect, 259
Laryngotracheal junction, 256
Larynx. See also Laryngeal entries

blood supply to, 261
bony structures of, 256
cartilage of, 256–257
innervation of, 261

motor, 262
sensory, 262

laryngoscopic examination of, 259
ligaments of, 256
on MRIs of neck

coronal view, 317
transverse view, 336

muscles of, 258–259, 258t
neurovasculature of, 260–261, 260t
parathyroid glands and, 264–265
surgical approaches to, 262
thyroid gland and, 264–265
topography of, 262–263

Lateral cervical triangle, 272, 272t
deep, 283

Lateral geniculate body, 134, 135
Lateral head

intermediate layer of, 100–101
sensory innervation of, 99
superfi cial neurovasculature of, 98

Lateral horn, spinal cord, 292
Lateral neck, sensory innervation of, 99
Lateral olfactory stria, 152
Lateral pterygoid artery, 45t, 47t
Lateral pterygoid nerve, 80, 81t
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Lateropharyngeal space, 286
Le Fort fractures, midfacial, 7
Lens, 124

ciliary body and, 128
growth of, 129
light refraction and, 125
position of, 128
reference lines/points for, 129

Leptomeninges, 296
Lesser occipital nerve, 270t, 271

auricle and, 158
in lateral head and neck, 99
in nuchal region, 276, 277

Lesser palatine foramen, neurovascular pathways through, 94, 95t
Lesser petrosal nerve, 85, 89, 89t, 161

hiatus of canal for, 94, 95t
Levator anguli oris, 24, 28, 29, 29t
Levator costarum breves muscle, 248, 248t, 249
Levator costarum longi muscle, 248, 248t, 249
Levator labii superioris alaeque nasi muscle, 24, 25, 27, 27t, 29t
Levator labii superioris muscle, 24, 25, 26, 28, 29t

on transverse MRI of head, 333
Levator scapulae muscle, 239t
Levator veli palatini muscle, 212, 213t

on transverse MRI of head, 333
Ligament(s). See also individually named ligaments

of cervical spine, 234–235, 236
of craniovertebral joints, 236–237
of larynx, 256
of neck, 234–237
nuchal, 234, 235
periodontal, 182, 182t, 183
of temporomandibular joint, 36, 37
transverse, of atlas, 327
of vertebral column, 228–229, 228t
vestibular. See Vestibular ligament
vocal. See Vocal ligament

Ligamenta fl ava
of cervical spine, 234, 235
of vertebral arch, 228, 228t, 229

Light refraction, 125
Light response

loss of, tests for, 139
of pupillary sphincter, 138

Limbs, peripheral nerves and, 64
Lines of force

in facial skeleton, 7
in skull base, 14

Lingual artery, 41t, 43, 43t, 220
Lingual mucosa, 206
Lingual muscles, 204–205, 204t

on coronal MRI of neck, 316
Lingual nerve, 80, 81t, 220, 221, 222
Lingual tonsils, 206, 207t, 216
Lingual tooth surface, 180
Lips, 178
Long ciliary nerves, 76, 77t
Longissimus capitis muscle, 245, 246t, 247
Longissimus cervicis muscle, 245, 246t, 247
Longissimus thoracis muscle, 245, 246t, 247
Longitudinal ligaments

of cervical spine, 234, 235

of vertebral bodies, 228, 228t
anterior, 229, 344
posterior, 229

Longitudinal muscles, of tongue, 204, 204t, 205
Longus capitis muscle, 252, 252t, 253

on transverse MRI of neck, 335, 336
Longus colli muscle, 252, 252t, 253

on transverse MRI of neck, 335, 336
Lordosis, 226
Low transverse fracture, midfacial, 7
Lower quadrantanopia, contralateral, 136
Lumbar anesthesia, 299
Lumbar puncture, 299
Lumbar vertebra, structural elements of, 227, 227t
Lung, pleural dome of, 331
Lymph nodes

in neck
deep, 268
regional vs. collecting, 268, 269
superfi cial, 268

of oral fl oor, 221
Lymphatics

of ear, 158
of neck, 268–269

drainage directions, 269
superfi cial and deep, 268

of oral cavity, 209
system circulation and, cervical nodes relationship to, 

269
of tongue and oral fl oor, 221

Lymphoepithelial tissue, histology of, 209

M

Macula(e), saccular and utricular, 174
Macula lutea, 132

examination of, 127
fovea centralis and, 133

Macular visual fi eld, 135
Magnetic resonance imaging (MRI)

of cervical spine, 235
of head

coronal views
through eyeball, 314
through posterior orbit, 315

sagittal views
through nasal cavity, 342
through orbit, 343

transverse views
through orbit and ethmoid air cells, 332
through orbit and nasolacrimal duct, 333

of neck
coronal views, 318–319

anterior, 316–317
posterior, 320–321

sagittal views, 344–345
transverse views

through C7 vertebra, 337
through C4 vertebral body, 336
through C6 vertebral body, 336

Malleus (hammer), 160, 162
MALT (mucosa-associated lymphatic tissue), 208, 209
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Mandible, 5, 7, 9, 22–23, 192
age-related changes in, 23
fossa of, 36, 194
movements in TMJ, 34, 196
on MRIs of neck

coronal view, 319
transverse view, 334

ramus of, 23, 319, 334
superior boundary of neck and, 273
transverse MRIs through, 335
in transverse section of head, 325

Mandibular arch, 179
incisors of, 184, 184t
molars of, 186t, 187
premolars of, 185, 185t

Mandibular division, of trigeminal nerve, 80, 81t
Mandibular fossa, of TMJ, 36, 194
Mandibular nerve, 80, 81t
Mandibular ramus, 23, 319, 334
Masseter muscle, 24, 30, 30t, 31, 198, 198t, 199

pharynx and, 215
Masseteric artery, 44, 45t, 47t
Masseteric nerve, 80, 81t

TMJ capsule and, 37
Mastication, mandibular movement in TMJ during, 34, 196
Masticatory muscles, 311

deep, 32–33, 200–201
in head sections

sagittal, 340, 341
transverse, 325

innervation of, 30, 30t, 198, 198t
on MRIs of neck

coronal view, 316, 317
transverse view, 334

origins and insertions of, 38, 39
overview of, 30–31, 30t, 198–199, 198t
at sphenoid sinus level, 33, 201

Masticatory muscular sling, 32, 200
Mastoid air cells

arteries of, 166
infection transmission and, 154
temporal bone and, 18

Mastoid foramen, neurovascular pathways through, 94, 95t
Mastoid lymph nodes, lymphatic drainage from ear into, 158
Mastoid process

temporal bone and, 18, 19
tip of, superior boundary of neck and, 273

Maxilla, 5, 7, 9, 12, 108, 142, 190, 191
in nasal cavity anatomy, 142
pterygopalatine fossa and, 104, 104t

Maxillary arch, 179
dentition and maxillary sinus relationship to, 343
incisors of, 184, 184t
molars of, 186t, 187
premolars of, 185, 185t

Maxillary artery, 41t, 44
ligation site for, 151
nasal septum and, 148, 149
parts/branches of, 45t, 47t
right lateral nasal wall and, 148, 149
variants of, 44

Maxillary division, of trigeminal nerve, 78, 79t

Maxillary nerve, 78, 79t
Maxillary sinus, 144, 146

bony ostium of, 145
endoscopy of, 151
fl uid fl ow in, 150
on MRIs of head

sagittal view, 343
transverse view, 333

pneumatization of, 144
Meatus

external acoustic, temporal bone and, 155
internal acoustic. See Internal acoustic meatus
nasal structures and, 143. See also Middle meatus; Superior meatus

paranasal sinus drainage and, 145t
Medial longitudinal fasciculus (MLF), 140

course in brainstem, 141
internuclear ophthalmoplegia and, 141

Medial olfactory stria, 152
Medial pterygoid artery, 45t, 47t
Medial pterygoid nerve, 80, 81t
Median furrow, of tongue, 207t
Medulla oblongata, 297
Membrane potentials, 306
Membranous labyrinth, 164

endolymph in, 170
innervation of, 165

Membranous neurocranium, 2, 2t
Meningeal nerve, 76, 77t
Meninges

brain and, 296–297
layers of, 296
spinal cord and, 298–299

Mental foramen, 6
resorption of alveolar process and, 23

Mental nerve, surgical considerations and, 23
Mentalis muscle, 24, 25, 28, 29, 29t
Mesencephalic reticular formation, 140
Mesencephalon, 295, 295t, 322. See also Brainstem
Mesial tooth surface, 180
Mesopharynx. See Oropharynx
Mesotympanum, 163
Metencephalon, 295, 295t
Microcephaly, 9
Midbrain, 295, 295t
Middle cerebral artery, 305
Middle cranial fossa, 105, 105t
Middle ear, 156, 160–163. See also Ossicular chain; 

Pharyngotympanic (auditory) tube; Tympanic cavity
auditory ossicles in, 156, 160, 162
sound conduction from, 171

Middle meatus, 143
osteomeatal unit and, 145, 150
paranasal sinus drainage and, 145t

Middle meningeal artery, 44, 45t, 46, 47t
Middle meningeal nerve, 78, 79t
Midline septum, of tongue, 207t
Mirror examination, of larynx, 259
Mitral cells, in olfactory bulb, 153
MLF. See Medial longitudinal fasciculus (MLF)
Modiolus, 170
Molars, 179

eruption patterns of, 188, 188t
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fi rst, 186t, 187
second, 186t, 187
third. See Wisdom teeth

Motor cortex, 58t, 63t
Motor fi bers. See also Aff erent (motor) fi bers

carotid triangle and, 282
cervical plexus, 270

Motor neurons, 55, 58t, 59
facial paralysis and, 84
in parasympathetic pathway, 63t
in sympathetic pathway, 62t

Motor nuclei
dorsal, 90t
facial, 82t
ventral horn of spinal cord, 58t

Motor paralysis, facial nerve lesions and, 83
Motor (eff erent) pathways, 56, 58–59, 58t
fi bers in, 138, 139
spinal cord development and, 292

Mouth. See also Oral cavity
muscles of, 28–29, 29t

innervation, 29t
TMJ movements and, 35, 197

Mucosa
laryngeal, 260
lingual, 206, 207t
nasal, 147, 150
olfactory, 152
of oral cavity, 178
of pharynx, 210
of tongue, 206, 207t
of tympanic cavity, 163

Mucosa-associated lymphatic tissue (MALT), 208, 209
Müller cells, 133
Multifi dus muscle, 248, 248t, 249
Multipolar neurons, 307
Muscles. See also individually named muscles

of abdomen (internal/external obliques), 242
of auricle, 157
of back. See Back muscles
extraocular (extrinsic eye). See Extraocular muscles
of facial expression. See Facial expression, muscles of
of infratemporal fossa, 102
of larynx, 258–259, 258t
lingual, 204, 204t, 205
of mastication. See Masticatory muscles
motor lesions and, 64
of neck. See Neck, muscles of
of nose, 26–27, 27t
nuchal. See Nuchal muscles
ocular, nerves supplying, 73
of pharyngotympanic tube, 212
of pharynx, 211, 212, 213t, 214–215
skeletal, development and innervation of, 60–61, 60t, 61t
of skull, 24–33, 198–201

origins and insertions on, 38–39
of soft palate, 212, 213t
thyrohyoid, 254, 254t, 255
of tongue, 204, 204t, 205

Muscular sling, masticatory, 32, 200
Muscular triangle, in neck, 272, 272t
Musculus uvulae, 212, 213t

Myelencephalon, 295, 295t
Mylohyoid muscle, 202, 202t, 203, 254, 254t, 255
Myopia, 125

N

Nares, 142
Nasal bones, 5, 7, 11, 108, 142
Nasal cavity, 310

bones of, 142
ethmoid cells relationship to, 343
lateral wall of, 143
mucosa of, 147, 150
nerves of, 161
neurovasculature of, 148–149
olfactory mucosa in, 152
overview, 146
paranasal sinuses and, 144, 145
pneumatization of, 144
pterygopalatine fossa and, 105, 105t
sagittal MRIs of head through, 342

Nasal concha(e), 142, 143
ethmoid bone and, 21
inferior, 7, 12, 142, 190, 191
in sagittal section of head, 339
transverse section of head through, 325

Nasal mucosa, 147
functional states of, 150
histology of, 150

Nasal septum
arteries of, 148, 149
bones of, 142
deviations of, 143
in midsagittal section of head, 338
midsagittal section of head through, 338
nerves of, 148, 149
neurovasculature of, 148
structures of, 143
vascular supply of, 49

Nasal visual fi eld, 134
Nasal wall, right lateral

arteries of, 148, 149
nerves of, 148, 149

Nasalis muscle, 24, 25, 27, 27t
Nasociliary nerve, 76, 77t
Nasolacrimal duct

drainage of, 145t
transverse MRI of head through, 333

Nasolacrimal gland, 122
Nasopalatine nerve, 78, 79t
Nasopharynx, 210t, 216, 216t, 313

on MRI of head, sagittal view, 342
on MRIs of neck

coronal view, 317, 318
sagittal view, 343

posterior rhinoscopy of, 211
pterygopalatine fossa and, 105, 105t
in sagittal section of head, 339
soft palate and, 212
transverse section of head through, 326

Nausea, noxious smell inducing, 152
Near vision/Nearsightedness, 125, 129
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Neck
anterior, 280–281. See also Anterior cervical triangle
arteries of, 266, 266t
cervical spine and, 230–231
deep anterolateral, 282–283
fascial relationships in, 275
joints of, 232–235
lateral, 278–279. See also Posterior cervical triangle

sensory innervation of, 99
ligaments of, 234–237
lymphatics of, 268–269
MRIs of

coronal views, 318–319
anterior, 316–317
posterior, 320–321

sagittal views, 344–345
transverse views

through C7 vertebra, 337
through C4 vertebral body, 336
through C6 vertebral body, 336

muscles of, 238–255
dissection of, 273
fascial planes, 241
posterior neck, 244–245
prevertebral and scalene, 252–253, 252t, 336
superfi cial, 238, 238t, 239t
suprahyoid and infrahyoid, 202–203, 202t, 254–255, 254t

neurovascular topography of, 266–287
palpable bony prominences in, 23, 273
parapharyngeal space in, 284–285
posterior cervical (nuchal) region, 276–277
root of, structures in, 281
transverse sections of

caudal, 330–331
cranial, 328–329

vagus nerve branches in, 91
veins of, 50–51, 51t, 267, 267t

Nerve lesions
abducent nerve, 72t
cutaneous innervation and, 65
facial nerve, 82t, 83
motor lesions, 64
oculomotor nerve, 72t
sensory loss and, 64
trigeminal nerve, 75, 75t
trochlear nerve, 72t

Nerves. See also individually named nerves
of anterior face, 96
of infratemporal fossa, 102–103, 103t
laryngeal, 261
of lateral head (intermediate layer), 101
of nasal septum, 148, 149
neurons and, 55
of orbit, 115
of petrous bone, 161
of right lateral nasal wall, 148, 149
of tongue, 220–221

Nervous system. See also Autonomic (visceral) nervous system; 
Central nervous system (CNS); Peripheral nervous system 
(PNS)

information fl ow in, 291
neuroanatomy of, 290–291

neurons in, 306–307
organization of, 54–55
topography of, 290–291

Neural crest, cranial bone development from, 2t
Neural tube, spinal cord development and, 60, 292
Neuroanatomy

of brain
arterial supply and, 304
meninges and, 296–297
organization of, 294–295

of CSF spaces, 300–301
of dural venous sinuses, 302–303
of meninges

brain and, 296–297
spinal cord and, 298–299

of nervous system, 290–291
neurons and, 306–307
of spinal cord

meninges and, 298–299
organization of, 292–293, 293t

Neurocranium
in midsagittal section of head, 338
ossifi cation of, 2, 2t

Neurofi brils, 306
Neuroma, acoustic, 87, 165, 168
Neurons, 306–307

basic forms of, 307
in CNS and PNS, 55
in convergence and accommodation, 138
in gustatory pathway, 222
nerves and, 55
in sensory (aff erent) pathway, 56t
types of, 55
of visual pathway, 133, 134

Neurotransmitters, 306
Neurotubules, 306
Neurovasculature

of cervical spine, 233
of larynx, 260–261, 260t
of lateral nasal wall, 148
of nasal septum, 148
in optic canal and superior orbital fi ssure, 118
of orbit, 116–117, 116t
of parapharyngeal space, 287
pathways through skull base, 94, 95t
superfi cial

of anterior face, 96
of lateral head, 98

of tongue, 220–221
in transverse section of neck, 331

Nissl substance, 306
Nodose ganglion, 222
Nonvisual retina, 132
Nose

cavity of. See Nasal cavity
glands of, innervation, 85
histology and clinical anatomy of, 150–151
muscles of, 26–27, 27t

innervation, 27t
overview, 146
paranasal sinuses and, 144–145
passages of, 143
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skeletal structures of, 142–143
Nosebleed, ligation sites for, 151
Nostrils, 142
Nuchal fascia, 241, 274, 274t

intrinsic back muscles and, 241, 242
Nuchal ligament, 234, 235
Nuchal muscles, 244. See also individually named muscles

coronal MRI through, 321
muscle attachments and, 245
origins and insertions of, 38, 39
on sagittal MRI of neck, 345
short, 250–251, 250t

Nuchal region, 276–277
Nuclei

aff erent, 68t, 69
branchiomotor. See Branchiomotor nuclei, cranial nerves
cochlear, 86t, 87, 168
cranial nerve. See Cranial nerve nuclei
eff erent, 68t, 69
habenular, 152
motor. See Motor nuclei
nerve tracts and, 55
oculomotor, 140
parasympathetic. See Parasympathetic nuclei, cranial nerves
parvocellular, axons to, 137
somatomotor. See Somatomotor nuclei, cranial nerves
thalamic, axons to, 137
vestibular. See Vestibular nuclei
viscerosensory. See Viscerosensory nuclei, cranial nerves

Nucleus ambiguus, 88t, 90t
Nucleus of the solitary tract, 90t

facial nerve and, 82, 82t
glossopharyngeal nerve and, 88, 88t

Nucleus prepositus hypoglossi, 140
Nystagmus, abducting, 141

O

OAE (otoacoustic emissions), 173
Obliquii capitis muscles, 250, 250t, 251

inferior, 250, 250t, 251
superior, 250, 250t, 251

Obliquus oculi muscles, 112, 113t
Obstruction

of arterial supply to brain, 305
lacrimal drainage, 123

Occipital artery, 41t, 42, 43t
Occipital bone, 5, 9, 11, 12, 14, 20

fusion with sphenoid bone, 16, 17
Occipital lobe lesion, 136
Occipital nerves, of nuchal region, 276, 277

emergence sites, 277
Occipital pole lesion, 136
Occipital triangle, 272, 272t
Occipital vein, 50, 51

infection transmission and, 52t
Occipitofrontalis muscle

frontal belly, 24, 25, 27t
occipital belly, 25, 27t

Occiput veins, 53
emissary veins, 11

Occlusal plane, 183

Occlusion, of arteries supplying brain, 305
Ocular chambers, 130
Ocular conjunctiva, 121
Ocular muscles, nerves supplying, 73
Oculomotor nerve (CN III), 66t, 72, 72t

brainstem refl exes and, 137
on coronal MRI of head, 315
emergence from brainstem, 114
eye movement and, 140
function of, 67t

Oculomotor nerve palsy(ies), 72t, 113, 114t
Oculomotor nuclei

connections in brainstem, 140
topography of, 114

Olfactory bulb, 148
in midsagittal section of head, 338
synaptic patterns in, 153

Olfactory glomerulus, 153
Olfactory mucosa, 152, 153
Olfactory nerve (CN I), 66t, 70

foramina of skull base and, 15
function of, 67t
lateral nasal wall and, 148, 149
nasal septum and, 148, 149

Olfactory striae, 152
Olfactory system, 152–153
Olfactory tract, 152
Olive, in auditory pathway, 173
Omoclavicular (subclavian) triangle, in neck, 272, 

272t
Omohyoid, 278, 279

anterior cervical triangle and, 280
Omohyoid muscle, inferior belly, 254, 254t, 255
Open-angle glaucoma, 131
Ophthalmic artery, 49, 126

branches of, 49, 117, 126
on coronal MRI of head, 315
course of, 149
internal carotid artery and, 40, 41, 49
lateral nasal wall and, 148, 149
nasal septum and, 148, 149

Ophthalmic division, trigeminal nerve, 76, 77t
Ophthalmoplegia, internuclear, 141
Ophthalmoscopic examination, of optic fundus, 127
Optic canal

neurovascular pathways through, 67t, 94, 95t
neurovasculature in, 118

Optic chiasm, 134, 135
lesion of, 136
in sagittal MRI of head, 342

Optic disk, 124
examination of, 125, 127
lamina cribrosa and, 133

Optic fundus, ophthalmoscopic examination of, 127
Optic nerve (CN II), 66t, 71, 124, 135

arteries of, 127
brainstem refl exes and, 137
function of, 67t
on MRIs of head

coronal views, 315
sagittal views, 342, 343

transverse MRI of head through, 332
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Optic nerve (CN II) (continued)
transverse section of head through, 323
unilateral lesion of, 136, 139
in visual pathway, 134

Optic radiation, 134
lesions of, 139

in anterior temporal lobe, 136
in parietal lobe, 136

Optic tract
thalamic nuclei and, 137
unilateral lesion of, 136
in visual pathway, 134, 135

Optical axis, of eyeball, 125
Optokinetic nystagmus, 137
Oral cavity, 310

glands of
innervation, 85
maxillary nerve and, 79t

lymphatics of, 209
organization and boundaries of, 178
overview of, 178–179
pterygopalatine fossa and, 105, 105t
structures of, on coronal MRI of neck, 318
transverse MRIs of

through hard and soft palates, 334
through mandible, 335
through temporomandibular joint, 334

Oral fl oor, lymph nodes of, 221
Oral stage, in swallowing, 217
Oral vestibule, 341
Orbicularis oculi muscle, 24, 25, 26, 27t
Orbicularis oris muscle, 24, 25, 28, 29, 29t
Orbit, 310

axis of, eyeball and, 125
bones of, 108–109
communications of, 110, 111t
cranial nerves entry into, 118
innervation of, 117
MRIs of head through

posterior orbit, coronal view, 315
sagittal view, 343
transverse view, 332, 333

nerves supplying, 115
neurovasculature, 116–117, 116t
ophthalmic nerve divisions in, 76, 77t
pterygopalatine fossa and, 105, 105t
sagittal section of head through

approximate center, 341
inner third, 340

topography of, 118–121
deep layer, 120
eyelids and conjunctiva, 121
intracavernous course of cranial nerves, 118
middle level, 119
optic canal and superior orbital fi ssure, neurovasculature, 118
superfi cial layer, 120
surface anatomy of eye, 121
upper level, 119

upper level of, transverse section of head through, 322
veins of, 117

Orbital apex, coronal section through, 312
Orbital plate, 21

Orbital wall, sagittal section of head through, 338
Organ of Corti, 170, 172

defl ected by traveling wave, 171
eff erent fi bers from olive to, 173
at rest, 171

Oropharyngeal isthmus, 207t
Oropharynx, 207t, 216, 216t, 313

in midsagittal section of head, 338
on MRI of head, sagittal view, 342
on MRIs of neck

coronal view, 317, 318
sagittal view, 343
transverse view, 335

palatine tonsils in, 208
soft palate and, 212

Ossicular chain, 156, 162
arteries of, 167
function of, 162
motion in, 162
in tympanic cavity, 163

Ossifi cation
centers, in temporal bone, 18
of cranial bones, 2, 2t

Osteomeatal unit, 145
Otic ganglion, 80, 81t, 88t, 89, 89t, 161
Otitis media, 163
Otoacoustic emissions (OAE), 173
Otoliths, 174
Outer hair cells, 170, 173
Oval window membrane, 171

P

Palatal tooth surface, 180
Palatine aponeurosis, 212, 213t
Palatine artery, nasal septum and, 149
Palatine bone, 9, 12, 108, 142, 190, 191

pterygopalatine fossa and, 104, 104t
Palatine glands, nerve supply to, 161
Palatine nerves, 78, 79t
Palatine tonsils, 147, 216

abnormal enlargement of, 208
on coronal MRI of neck, 318
histology of, 209
location of, 208
vascular supply to, 287
veins of, infection transmission and, 52t

Palatoglossal arch, 206, 207t
Palatoglossus muscle, 204, 204t, 205, 212, 213t
Palatopharyngeal arch, 206, 207t
Palatopharyngeus muscle, 206, 207t
Palpation, of cervical lymph nodes in neck, 269
Palpebral conjunctiva, 121
Palpebral fi ssure, muscles of, 26–27, 27t

innervation of, 27t
Palsy(ies). See also Paralysis

abducent nerve, 72t, 113, 114t
oculomotor, 72t, 113, 114t
trochlear nerve, 72t, 113, 114t

Papillae, of tongue, 206, 207t
Paralysis. See also Palsy(ies)

facial, facial nerve lesions and, 83, 84
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sternocleidomastoid, 92, 92t
trapezius muscle, 92, 92t

Paramedian pontine reticular formation (PPRF), 140
Paranasal sinuses, 7, 144. See also Frontal sinus; Maxillary sinus

bony structures of, 145
drainage of, 144, 145t
histology and clinical anatomy of, 150–151
nasal cavity and, 145
nerve supply to, 161
overview of, 146

Parapharyngeal space
clinical signifi cance of, 286
divisions of, 286
neurovasculature of, 287
structures of, 284–285

Parasympathetic nervous system, 63
Parasympathetic nuclei, cranial nerves, 68t, 69

facial nerve, 82t
glossopharyngeal nerve, 88t
vagus nerve, 90t

Parathormone, 265
Parathyroid glands, histology of, 265
Parathyroid hormone (PTH; parathormone), 265
Paraxial mesoderm, cranial bone development from, 2t
Parietal bone, 5, 7, 9, 11, 12, 14
Parietal triangle, 272, 272t
Parotid glands, 81t, 100, 218

facial nerve course in, 219
malignant tumor spread and, 219
nerves supplying, 161
on transverse MRI of neck, 335

Parotid lymph nodes, lymphatic drainage from ear into, 158
Parotid plexus, of facial nerve, 100, 101
Pars fl accida, 159
Pars tensa, 159
Parvocellular nucleus, axons to, 137
Peridontium, 182, 182t, 183
Periglomerular cells, 153
Perilymph, 162

sound conduction through, 171
Perimetry, visual fi eld defect detection, 135
Periodontal ligament, 182, 182t, 183
Peripheral nerves, cutaneous sensory innervation by, 64
Peripheral nervous system (PNS), 54, 290

neurons in, 55
Peripheral paralysis, of face, 84
Peripheral sensory innervation, 65

cutaneous, 64
Perlia’s nucleus, 138
Permanent teeth, 180–181

coding of, 180
eruption of, 188, 188t
panoramic tomogram of, 181
in 6-year-old child, 189
surface designation for, 180

Petrosal artery, 166, 166t
Petrosal ganglion, 222
Petrotympanic fi ssure

neurovascular pathways through, 94, 95t
temporal bone and, 18, 19

Petrous apex, temporal bone and, 19
Petrous bone, in middle ear, 160

nerves of, 161
Petrous part/division, of internal carotid artery, 48, 304
Petrous pyramid, temporal bone and, 19, 155
Pharyngeal artery, 45t, 47t

ascending, 41t, 43, 43t
variants of, 284

Pharyngeal gaps, 214t
Pharyngeal muscles

constrictor muscles, 212, 213t, 214, 215
levator muscles, 212, 213t, 214
origins and insertions of, 39
in sagittal section of head, 340

Pharyngeal nerves, 78, 79t
Pharyngeal plexus, 89, 89t, 91t
Pharyngeal recess, on transverse MRI of head, 333
Pharyngeal stage, in swallowing, 217
Pharyngeal tonsils, 216

abnormal enlargement of, 208, 209
on coronal MRI of neck, 318
histology of, 209
location of, 208, 209
in posterior rhinoscopy, 211

Pharyngobasilar fascia, 215
Pharyngoesophageal stage, in swallowing, 217
Pharyngotympanic (auditory) tube, 18, 147, 154, 161

in head sections
sagittal, 339, 340
transverse, 326

infection via, 18, 154
muscles of, 212
obstruction of, 216
in posterior rhinoscopy, 211

Pharynx, 286. See also Pharyngeal entries
on coronal MRI of neck, 317
fascial space surrounding. See Parapharyngeal space
innervation of, 217
levels of, 210t, 216t
lymphatics of, 209
mucosa of, 210
muscles of, 211, 212, 213t, 214–215
topography of, 216
Waldeyer’s ring of, 208, 216

Phonation
arytenoid cartilage movement during, 256, 257
vocal folds position during, 259

Photoreceptor cells, 133
Phrenic nerve, 279

in deep lateral cervical region, 283
in thoracic inlet, 281

“Pie in the sky” defi cit, 136
Pigment epithelium, 133
“Pink eye,” 121
Pituitary gland

coronal section through, 313
in midsagittal section of head, 338
in sagittal MRI of head, 342
transverse section of head through, 323

Platysma muscle, 24, 25, 28, 29t, 238, 239t
Pleural dome of left lung, in transverse sections of neck, 331
Plexuses (nerves)

brachial. See Brachial plexus
cervical. See Cervical plexus
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Plexuses (nerves) (continued)
parotid, 100, 101
pharyngeal, 89, 89t, 90t, 217

Plexuses (venous)
basilar, 302
choroid, 301
dural sinus drainage and, 302
external vertebral, infection transmission and, 52t
pterygoid, 53
thyroid, 265

Pneumatization, of paranasal sinuses, 144
PNS. See Peripheral nervous system (PNS)
Pons, 297, 323
Pontocerebellar cistern, in transverse section of head, 325
Posterior auricular arteries, 41t, 42, 43t, 157
Posterior auricular nerve, 84
Posterior auricular vein, 50, 51

infection transmission and, 52t
Posterior cerebral artery, 305
Posterior cervical (nuchal) region, 276–277
Posterior cervical triangle

dissection of, 278–279
lymph nodes in, 268

Posterior communicating artery, 305
Posterior condylar canal, neurovascular pathways through, 94, 95t
Posterior ethmoid nerve, 76, 77t
Posterior rhinoscopy, 151, 211
Posterior superior alveolar artery, 44, 45t, 47t
Posterior superior nerves

alveolar, 78, 79t
nasal, 78, 79t

Posterior tympanic artery, 166, 166t
Postganglionic neuron

in parasympathetic pathway, 63t
in sympathetic pathway, 62t

Potential at the axon hillock, 306
PPRF (paramedian pontine reticular formation), 140
Preganglionic neuron

in parasympathetic pathway, 63t
in sympathetic pathway, 62t

Premolars, 179, 185, 185t
eruption patterns, 188, 188t

Pretectal area, axons to, 137
Pretracheal fascia, 274, 274t, 275

in parapharyngeal space, 284–287
Prevertebral fascia, 274, 274t, 278, 279

cervical, 241
retropharyngeal space and, 286

Prevertebral ganglia, 62t
Prevertebral muscles, 252–253, 252t. See also individually named 

muscles
origins and insertions of, 39
on transverse MRI of neck, 335, 336

Primary auditory cortex, 172
Procerus muscle, 24, 26, 27t
Prosencephalon, 295, 295t
Pseudounipolar neuron, 55, 57, 307
Pseuodunipolar ganglion cells, 222
Pterygoid arteries, 45t, 47t
Pterygoid canal, 45t, 47t
Pterygoid muscles, lateral and medial, 30, 30t, 32, 198, 198t, 200
Pterygoid plexus, 53

Pterygoid process plates, on transverse MRI of head, 333
Pterygopalatine fossa, 16, 17, 104–105

borders of, 104t
communications of, 105, 105t
infratemporal fossa and, 102, 105, 105t

Pterygopalatine ganglion, 79t, 148
facial nerve and, 82t

Pterygopharyngeus muscle, 213t, 214
PTH (parathyroid hormone), 265
Pulvinar of thalamus, axons to, 137
Pupil size, 130

changes in, 130t
Pupillary constriction, 138
Pupillary light refl ex, 139

pathway lesions and, 139
Pupillary refl ex, 137
Pupillary resistance, 131
Pupillary sphincter light response, 138
Purkinje cell, 307
Pyramid fracture, midfacial, 7
Pyramidal cell, 307

Q

Quadrantanopia, contralateral upper and lower, 136

R

Ramus(rami)
of cervical nerves

dorsal, 99, 270, 270t
in nuchal region innervation, 277
ventral, 270

mandibular
angle of mandible and, 23
on MRIs of neck

coronal view, 319
transverse view, 334

ventral, of spinal nerves, 290
Rectus capitis muscles, 252, 252t, 253

anterior, 252, 252t, 253
lateral, 252, 252t, 253
posterior, 250, 250t, 251

major, 250, 250t, 251
minor, 250, 250t, 251
in sagittal section of head, 340

Rectus oculi muscles, 112, 113t
inferior

on sagittal MRI of head, 343
in sagittal section of head, 340

lateral, in sagittal section of head, 340
in sagittal section of head, 340
superior, on sagittal MRI of head, 343

Recurrent laryngeal nerve, 91, 91t
pharyngeal innervation and, 213t, 217
right, in anterior cervical triangle, 281
in thoracic inlet, 281

Red nucleus, 322
Reference lines/points

of eyeball, 125
of lens, 129

Refl ex(es)
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brainstem, 137
pupillary light, 139
salivary, 222
stapedius, 173

Reissner membrane, vestibular, 170
Respiration, position of vocal folds during, 259
Respiratory epithelium, 150
Reticular formation, mesencephalic, 140
Retina, 124, 132–133

layers of, 132
light refraction and, 125
neurons of, 133, 134
nonvisual, 132
structure of, 133

Retinal projection, 135
Retrobulbar space, coronal section through, 311
Retromandibular vein, 50, 51

on transverse MRI of neck, 335
Retropharyngeal space, 286
Retrovisceral/retropharyngeal fascial space, 274, 274t
Rhinoscopy, 151

posterior, of nasopharynx, 211
Rhombencephalon, 295, 295t
Rhomboid minor muscle, 239t, 240
Rima glottidis, 260
Rima vestibuli, 260
Risorius muscle, 24, 25, 28, 29, 29t
Rods, 133
Rotational movement, in TMJ, 34, 37, 196
Rotatores brevis muscle, 248, 248t, 249
Rotatores longi muscle, 248, 248t, 249
Round window, 171

S

Saccades, 140
Saccule, 156

macular structure of, 174
Sacrum, structural elements of, 227, 227t
Salivary glands

bimanual examination of, 219
major, 218
minor, 219

Salivation, 219
aff erent impulses and, 222
facial nerve lesions and, 82t, 83
stimulation of, 152

Salpingopharyngeal folds, 208, 209
Salpingopharyngeus muscle, 212, 213t
Scaff olding, trigeminal nerve and, 74t

autonomic, 79t
Scala media, 170
Scala tympani, 170
Scala vestibuli, 170
Scalene muscles, 252–253, 252t. See also individually named muscles

on MRIs of neck
sagittal view, 345
transverse view, 336

in transverse sections
of head, 329
of neck, 331

Scalene anterior muscle, 252, 252t, 253

in transverse sections
of head, 252, 252t, 253
of neck, 331

Scalene medius muscle, 252, 252t, 253
on MRIs of neck

sagittal view, 345
transverse view, 336

in transverse sections
of head, 329
of neck, 331

Scalene posterior muscle, 252, 252t, 253
on MRI of neck, sagittal view, 345
in transverse sections

of head, 329
of neck, 331

Scalp, calvaria and, 11
Schlemm, canal of, 124
Schwannoma, vestibular, 87, 165, 168
Sclera, 124
Scoliosis, 226
Scotoma, homonymous hemianopic central, 

136
Sebaceous glands, in ear, 159
Second molars, 186t, 187

eruption patterns of, 188, 188t
Secondary sensory cells

in auditory pathway, 172
in vestibular system, 176

Segmental (radicular) sensory innervation, 65
Sella turcica, 16, 17
Semicircular canals, of ear, 156

during head rotation, 175
in thermal function tests, 164

Semilunar hiatus, 21
Semispinalis capitas muscle, 248, 249, 249t
Semispinalis cervicis muscle, 248, 249, 249t
Semispinalis thoracis muscle, 248, 249, 249t
Senses

smell, 152–153, 222
sound. See Hearing
taste, 221, 222

Sensory cells, secondary
in auditory pathway, 172
in vestibular system, 176

Sensory fi bers, cervical plexus, 270
Sensory neurons, 55
Sensory (aff erent) pathways, 56–57

spinal and cranial nerves, 56t, 57
spinal cord development and, 292

Septal cartilage, 142
Serratus posterior superior muscle, 239t
Short nuchal muscles, 250–251, 250t
Shrapnell membrane, 159
Sigmoid sinus, 297

infection transmission and, 52t, 154
on transverse MRI of head, 332
in transverse section of head, 326

Signal transduction, 170
Sinus(es)

cavernous. See Cavernous sinus
dural. See Dural venous sinuses
frontal. See Frontal sinus
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Sinus(es) (continued)
maxillary. See Maxillary sinus
paranasal. See Paranasal sinuses
sigmoid. See Sigmoid sinus
sphenoid. See Sphenoid sinus
superior sagittal. See Superior sagittal sinus
transverse. See Transverse sinus
venous. See Venous sinus(es)

Sinusitis, 150
Skeletal muscle

development and innervation of, 60, 60t
of head, 61t

Skull, 4–5. See also Cranial entries
basal aspect of, 13
bones of, 2, 5t. See also individually named bones

anterior view, 6–7
development of, 2t
lateral view, 4–5
posterior view, 8–9

cranial nerve passages through, 67t
inner ear projection into, 164
muscles of, 24–33, 198–201

origins and insertions on, 38–39
regional divisions of, 310

Skull base
cranial fossae in, 14
ethmoid bone integration into, 21
external view of, 12–13
hard palate in, 190
internal view of, 14–15
lines of force in, 14
neurovascular pathways through, 94, 95t
occipital bone integration into, 20
pharyngobasilar fascia at, 215

Skull base lesion, 263
vagus nerve, 263, 263t

Smell, 152–153, 222
Soft palate, 312

in midsagittal section of head, 338
on MRIs of neck

coronal view, 317
sagittal view, 343
transverse view, 335

muscles of, 212, 213t
nasal cavity and, 147
transverse MRI of neck through, 334

Somatic muscle
embryonic development of, 60, 60t
of head, 61t

Somatic sensation, tongue innervation and, 221
Somatomotor cortex, 84
Somatomotor nuclei, cranial nerves, 68t, 69

accessory spinal nerve, 92t
hypoglossal nerve, 93t

Somatosensory nuclei, cranial nerves, 68t, 69
trigeminal nerve, 75, 75t

Sound conduction
apparatus for, 156. See also Auditory apparatus, of ear
during hearing, 171

Sound waves
capture and transformation of, 156
conduction from middle to inner ear, 171

ossicular chain and, 162
traveling, 171

Speech, position of vocal folds during, 259
Sphenoid bone, 5, 7, 9, 14, 16–17, 108, 142, 190, 191

occipital bone fusion with, 16, 17
pterygopalatine fossa and, 104, 104t
in transverse section of head

through middle nasal concha, 325
through sphenoid sinus, 324

Sphenoid sinus, 16, 17, 144, 146, 147
on MRIs of head

sagittal view, 342
transverse view, 332

muscles of mastication at level of, 33, 201
in sagittal section of head, 339, 340
transverse section of head through, 324–325

Sphenomandibular ligament, 37
Sphenopalatine artery, 45t, 46, 47t

ligation site for, 151
Spinal cord

development of, 292
on MRIs of neck

coronal view, 321
transverse view, 337

neuroanatomy of, 292–293, 293t
organization of, 292–293
parasympathetic pathways in, 63t
in transverse section of head, 327
in vertebral canal, 298

Spinal cord segments, 293
levels of, 293t

age-related changes in, 299
numbering of, 293, 293t
organization (functional and topographical) of, 292

Spinal ganglion, 55, 290
Spinal nerves, 54

coronal MRI through, 320
intervertebral foramina and, 290, 291
motor pathways in, 58t, 59
in sagittal section of head, 339
sensory pathways in, 56t, 57
in transverse sections of neck, 331

Spinal nucleus, of CN V, 88t, 90t
Spinalis cervicis muscle, 245, 246t, 247
Spinalis thoracis muscle, 245, 246t, 247
Spine. See also Vertebral entries

curvature of, 226
regions of, 226

“Spine synapse,” 307
Spinous process

of C7 vertebra
inferior boundary of neck and, 273
on MRI of neck

coronal view, 321
transverse view, 336

in transverse section of head, 328, 329
spinal cord segments and, 293t

Spiral canal. See Cochlea
Spiral ganglia, 86, 86t, 165, 169, 170, 172, 173
Spiral lamina, 170
Splenius capitis muscle, 248, 249, 249t
Splenius cervicis muscle, 248, 249, 249t
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Stapedial nerve, 83
Stapedius, 163

nerve supply to, 161, 163
Stapedius muscle contraction, 173
Stapedius refl ex, 173
Stapes (stirrup), 162
Statoliths, 174
Stenosis(es)

arterial supply to brain and, 305
subclavian steal syndrome and, 305

Stereocilia
bowing of, 171, 172
sound transduction and, 175
specialized orientations of, 175

Sternocleidomastoid muscle, 25, 26, 238, 239, 239t
anterior cervical triangle and, 280
origins and insertions of, 38, 39
posterior cervical triangle and, 278, 279

Sternocleidomastoid paralysis, 92, 92t
Sternocleidomastoid triangle, 272, 272t
Sternohyoid muscle, 254, 254t, 255
Stria(e)

of Gennari, 134
olfactory, 152

Stria vascularis, 170
Striate area, 134. See also Visual cortex
Styloglossus muscle, 204, 204t, 205
Stylohyoid muscle, 202, 202t, 203, 254, 254t, 255
Stylomastoid artery, 166, 166t
Stylomastoid foramen

neurovascular pathways through, 94, 95t
in skull base, 15
temporal bone and, 19

Stylopharyngeal aponeurosis, 286
Stylopharyngeus muscle, 89t, 212, 213t
Subarachnoid cisterns, 300–301
Subarachnoid space, 296

CSF in, 300–301
infection transmission via, 286

Subclavian artery
branches in neck, 266, 266t
in thoracic inlet, 281

Subclavian steal syndrome, 305
Subclavian vein, 281
Sublingual glands, 81t, 218
Submandibular ganglion, 80, 81t

facial nerve and, 82t
Submandibular glands, 81t, 218

on MRIs
of head, coronal view, 315
of neck, sagittal view, 345

in sagittal section of head, 340
Submandibular lymph nodes, 268, 269
Submandibular triangle, 272, 272t
Submental lymph nodes, 268, 269
Submental triangle, 272, 272t
Suboccipital muscles, 250–251, 251t. See also individually named 

muscles
Suboccipital nerve, 270t
Suboccipital triangle, 277
Substantia nigra, 322
Sulcus terminalis, 206, 207t

Superfi cial cervical lymph nodes, in neck, 268
Superfi cial neck muscles, 238, 238t, 239t
Superfi cial temporal artery, 47

auricular arteries and, 157
parts/branches of, 47t

Superfi cial temporal vein, infection transmission and, 52t
Superior colliculus, axons to, 137
Superior ganglion, 88t, 90t
Superior labial glands, nerve supply to, 161
Superior laryngeal nerve, 91, 91t

lesions of, 263, 263t
Superior longitudinal muscle, 204, 204t, 205
Superior meatus, 143

paranasal sinus drainage and, 145t
Superior ophthalmic vein, dural sinus drainage and, 302

on coronal MRI of head, 314
Superior orbital fi ssure, neurovascular pathways through, 67t, 94, 

95t, 118
Superior sagittal sinus, 297, 311, 313

groove for, 10
infection transmission and, 52t

Superior thyroid artery, 41t, 42, 43t
Superior tympanic artery, 166, 166t
Suprachiasmatic nucleus, axons to, 137
Supraclavicular nerves

of lateral head and neck, 99
in nuchal region, 277

Suprahyoid muscles, 202–203, 202t, 254–255, 254t
Supranuclear paralysis, 84
Supraorbital foramen, 6
Supraorbital nerve, 76, 77t

on coronal MRI of head, 314, 315
Supraspinous ligaments

of cervical spine, 234, 235
of vertebral arch, 228

Suprasternal notch, inferior boundary of neck and, 273
Supratrochlear nerve, 76, 77t
Surface designation, of teeth, 180
“Surgical capsule,” thyroid gland, 264
Sutures, cranial. See Craniosynostoses
Swallowing

hyoid bone and, 23
phases of, 217

Sympathetic nervous system, 63
Sympathetic trunk

in carotid triangle, 282
in deep lateral cervical region, 283

Synapses
in CNS, 307
neurons and, 306
patterns in olfactory bulb, 153

Synaptic patterns, 307
Syndesmosis. See Craniosynostoses

T

T4 (thyroxine), 265
Tables, outer and inner, of calvaria, 11
Taste, 222

facial nerve and, 85
nerve lesions, 82t, 83

mandibular nerve and, 81t
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Taste (continued)
maxillary nerve and, 79t
qualities of, 223
tongue innervation and, 221, 223

Taste buds, 222, 223
facial nerve and, 85

Taste receptors, 223
Tear fi lm, structure of, 123
Tectorial membrane, 170
Teeth

alveolar processes of
mandible shape infl uenced by, 23
resorption of, 23

coding of, 180
deciduous, 188–189, 188t
permanent, 180–181
structure of, 182, 182t
surface designation, 180
types of. See Canines; Incisors; Molars; Premolars

Telencephalon, 295, 295t
structures of, 297

Temporal bone, 5, 7, 9, 12, 14, 18–19, 154–155
clinically important relations in, 154
fractures of, facial nerve lesion and, 82t, 83
ossifi cation centers of, 18
parts of, 154
in transverse section of head, 324

Temporal crescent, 135
Temporal nerve, posterior deep, TMJ capsule and, 37
Temporal visual fi eld, 134
Temporalis muscle, 30, 30t, 31, 198, 198t, 199
Temporomandibular joint (TMJ)

biomechanics of, 34–35, 196–197
dislocation of, 37, 195
glenoid fossa of, 36, 194
ligaments of, 36–37, 194–195

in lateral TMJ, 36, 194
in medial TMJ, 37, 195

mandible head in, 36, 194
mandibular fossa of, 36, 194
movements of, 35, 197

mandibular, 34, 196
MRIs of neck through

coronal view, 319
transverse view, 334

open, 37, 195
sensory innervation of, 37, 195

Temporoparietalis muscle, 25
Tensor tympani, 163
Tensor veli palatini muscle, 212, 213t

on transverse MRI of head, 333
Tentorium, 323
Tetraiodothyronine (thyroxine), 265
Thalamic nuclei, axons to, 137
Thermal function tests, of vestibular apparatus, 164
Third molars. See Wisdom teeth
Thoracic inlet structures, 281

deep anterolateral, 282
Thoracic muscles (external intercostals), 242
Thoracic vertebra, structural elements of, 227, 227t
Thoracolumbar fascia, 241, 242, 243
Thorax, vagus nerve branches to, 91t

Thyroarytenoid muscle, 258, 258t
Thyroepiglottic ligament, 256
Thyrohyoid muscle, 254, 254t, 255
Thyroid arteries, 265

in deep lateral cervical region, 283
right inferior, branching patterns variations, 281

Thyroid cartilage, 256, 257
on MRIs of neck

coronal view, 317
transverse view, 336

Thyroid gland, 264
histology of, 265
topography of, 264
on transverse MRI of neck, 337
in transverse sections of neck

at C6/C7 level, 330
at C7/T1 level, 331
at T1/T2 level, 331

Thyroid veins, inferior, 281
Thyroid venous plexus, 265
Thyropharyngeus muscle, 213t, 214, 215
Thyroxine (T4, tetraiodothyronine), 265
Tinnitus, 165
TMJ. See Temporomandibular joint (TMJ)
Tongue

innervation of, 221
mucosa of, 206, 207t
muscles of, 204, 204t, 205
neurovasculature of, 220–221
papillae of, 206
regions and structure of, 207t
taste buds of, 85, 222, 223
unilateral hypoglossal nerve palsy of, 205

Tonotopic organization
of auditory pathway, 172
in basilar membrane, 170

Tonsilla tubaria, 216
swelling of, 216

Tonsils
lingual, 206, 207t, 216
palatine. See Palatine tonsils
pharyngeal. See Pharyngeal tonsils

Tooth. See Teeth
Trabecular resistance, 131
Trachea

on MRIs of neck
sagittal view, 343
transverse view, 337

surgical approaches to, 262
Tracheotomy, 262
Translational movement, in TMJ, 34, 37, 196
Transverse ligament, of atlas, 327
Transverse muscle, of tongue, 204, 204t, 205
Transverse sinus

infection transmission and, 52t
in transverse section of head, 325

Trapezius muscle, 25, 26, 38, 238, 239, 239t
anterior cervical triangle and, 281
origins and insertions of, 39
paralysis of, 92, 92t
posterior cervical triangle and, 278, 279

Trauma. See also Fracture(s)
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calvarial table sensitivity to, 11
dislocation of TMJ, 37, 195

Traveling wave
formation in cochlea, 171
organ of Corti defl ected by, 171

“Tribasilar bone,” 16
Trigeminal ganglion, in sagittal section of head, 340
Trigeminal nerve (CN V), 66t, 74–75

of anterior face, 96
emergence of, 97

brainstem refl exes and, 137
divisions and distribution of, 74, 74t

in infratemporal fossa, 102–103, 103t
mandibular division, 80, 81t
maxillary division, 78, 79t
ophthalmic division, 76, 77t
on transverse MRI of head, 333
in transverse section of head, 325

function of, 67t
in lateral head and neck, 99
nasal septum and, 148, 149
nuclei and lesions of, 75, 75t
of right lateral nasal wall, 149
in sensory innervation

of auricle, 158
of face, 64

in transverse section of head, 324
Triiodothyronine (T3), 265
Trochlear nerve (CN IV), 66t, 72, 72t, 114t

emergence from brainstem, 114
eye movement and, 140
function of, 67t

Trochlear nerve palsy, 72t, 113, 114t
Tubal artery, 166, 166t
Tumors

of inner ear, 165
malignant parotid, spread of, 165

Tympanic arteries, 166, 166t
Tympanic cavity, 154, 159

arteries of, 166, 166t
clinically important levels of, 163
communications with, 160
infection of, 163
mucosal lining of, 163
ossicular chain in, 163
temporal bone and, 155
walls of, 160

Tympanic membrane, 159
arteries of, 167
quadrants of, 159
stapedius refl ex and, 173
temporal bone and, 18

Tympanic nerve, 89, 89t, 161

U

Umbo, in tympanic membrane, 159
Uncinate process, 145
Uncovertebral joints, 232
Unilateral hypoglossal nerve palsy, 205
Unilateral optic nerve lesion, 136, 139
Unilateral optic radiation lesion

in anterior temporal lobe, 136
in parietal lobe, 136

Unilateral optic tract lesion, 136
Upper quadrantanopia, contralateral, 136
Utricle, 156

macular structure of, 174
Uvula. See also Soft palate

nasal cavity and, 147
on sagittal MRI of neck, 343

V

Vagus nerve (CN X), 66t, 90–91
branches of, 90, 90t
in carotid triangle, 282
course of, 90t
in deep lateral cervical region, 283
function of, 67t
laryngeal innervation and, 261, 262
lesions of, 263, 263t
nuclei, ganglia, and fi ber distribution of, 90, 90t, 91
pharyngeal innervation and, 213t, 217
in sensory innervation of auricle, 158
tongue innervation and, 221, 222
on transverse MRIs

of head, 333
of neck, 335, 337

in transverse section of head
through C6 vertebral body, 329
through nasopharynx, 326

in transverse section of neck, 331
Vallecula(e)

epiglottic, in midsagittal section of head, 338
glossoepiglottic, 207t
innervation of, 222

Veins. See also individually named veins
of auricle, 157
of head

deep, 52–53
superfi cial, 50–51, 51t

of infratemporal fossa, 102–103, 102t
of inner ear, 167
laryngeal, 261
of neck, 50–51, 51t, 267, 267t
of orbit, 117
of tongue, 220

Venous “danger zone,” in face, 97
Venous drainage

of head and neck
deep, 52–53
superfi cial, 50–51, 51t

of thyroid gland, 265
Venous sinus(es). See also Dural venous sinuses

infection transmission and, 52t
thrombosis and, 52t, 302

Ventral horn, spinal cord, 292
motor nuclei in, 58t

Ventral rami, of spinal nerves, 290
Ventricles (brain), 297

choroid plexus and, 301
Vertebra prominens, in transverse section of head, 328, 329
Vertebrae. See Vertebral body(ies)
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Vertebral (neural) arch, 226
ligaments of, 228, 228t

Vertebral artery, in head sections
sagittal, 339
transverse, 327

Vertebral body(ies), 226
cervical. See Cervical vertebrae (C1-C7)
ligaments of, 228, 228t
spinal cord segments and, 293t
structural elements of, 227, 227t
transverse section of head through

at C5 level, 328
at C6 level, 329

Vertebral canal, spinal cord in, 298
Vertebral column

joints of, 232
ligaments of, 228–229, 228t
regions of, 226

Vertebral junction, transverse sections of neck through
C6/C7 level, 330
C7/T1 level, 331
T1/T2 level, 331

Vertical gaze movements, 140
Vertical muscle, of tongue, 204, 204t, 205
Vertigo, 156

CN VIII lesion and, 168
thermal function tests for, 164

Vestibular apparatus, of ear, 156, 164, 174–175
thermal function tests of, 164

Vestibular folds, 260
Vestibular ganglion, 86, 86t, 165, 167, 169, 174, 176
Vestibular ligament, 256, 260

on sagittal MRI of neck, 344
Vestibular nuclei, 86t, 87, 177

of CN VIII, 168
eff erent fi ber targets and, 176, 177
role in maintaining balance, 177
topographic organization of, 177

Vestibular Reissner membrane, 170
Vestibular schwannoma, 87, 165, 168
Vestibular sensory cells, stimulus transduction in, 175
Vestibular system, 176–177
Vestibulocochlear nerve (CN VIII), 66t, 86–87, 86t, 168–169, 168t

brainstem refl exes and, 137
central connections of, 176
function of, 67t
in head sections

sagittal, 341
transverse, 325

in internal acoustic meatus, 165
lesions of, 168t
nuclei of, 168, 168t

in brainstem, 169
temporal bone and, 155
on transverse MRI of head, 332

Vestibulo-ocular refl ex, 137
Viscerocranium

boundaries of, 6
ossifi cation of, 2, 2t

Viscerosensory nuclei, cranial nerves, 68t, 69
glossopharyngeal nerve, 88t
vagus nerve, 90t

Visual cortex, 134, 135
contralateral, visual fi elds in, 134
convergence and accommodation and, 138
lesion of, 139

Visual fi eld(s)
in contralateral visual cortex, 134
defects, 136

perimetry detection of, 135
examination of, 135
hemifi elds, 135

Visual pathways
geniculate part, 134, 135

convergence and accommodation and, 138
topographic organization, 135

lesions of, 136, 139
nongeniculate part, 134, 137
overview of, 134

Visual perception, lateral geniculate body and, 134
Visual system. See Visual pathways
Vitreous body (vitreous humor), 125
VNO (vomeronasal organ), 153
Vocal cords/folds, 260

examination of, 259
false, 260
histology of, 263
laryngeal divisions and, 260t
nerve lesions aff ecting, 263, 263t
positions of, 259, 263

Vocal ligament, 256, 258t, 260
on sagittal MRI of neck, 344

Vocalis muscle, 258, 258t, 260
Vomer, 9, 12, 142, 190, 191
Vomeronasal organ (VNO), 153

W

Waldeyer’s ring, 208, 216
“Watery eyes,” 122
Whispered speech, position of vocal folds during, 259
White matter, 292

in head sections
coronal, 310
sagittal, 341
transverse, 325

Wisdom teeth, 186t, 187
on dental panoramic tomogram, 181
eruption patterns of, 188, 188t

Wolfring gland, 122
Wormian bones, 8

Z

Zenker diverticulum, 215
Zones of discontinuity, 129
Zonular fi bers, ciliary body and, 128
Zygomatic arch, in transverse section of head, 325
Zygomatic bone, 5, 7, 12, 108
Zygomatic nerve, 78, 79t

zygomaticofacial nerve, 78, 79t
zygomaticotemporal nerve, 78, 79t

Zygomaticus muscles, 24, 25, 26, 28, 29, 29t
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