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NEW TO THIS EDITION

With your copy of the Frank H. Netter, MD, Atlas of Human 

Anatomy, you own a collection of some of the most well-

known depictions of human anatomy in medicine and 

healthcare. In addition to the famous work of Dr. Netter, 

with your copy of this 7th edition, you also have access to 

nearly 100 painted pieces by Carlos A. G. Machado, MD, 

one of the foremost medical illustrators working today. Dr. 

Machado’s contributions to the Atlas highlight important 

views of anatomy that have become more clinically relevant 

in recent years— anatomic views that have resulted from 

improved dissection techniques and modern imaging. 

In addition, you have access to more than 50 carefully 

selected radiologic images that help bridge the idealized 

illustrated anatomy with living anatomy viewed in the  

clinic.

While numerous updates have been made to the 

illustrated plates and tables to make them easier to learn 

from, the most significant changes to this edition include:

Introductory Section
To fulfill the requests from many students and fans of 

Netter’s Atlas, we have added a new opening section 

containing several overview plates. These plates provide 

the very first head-to-toe views in the Atlas of Human 

Anatomy!

Clinical Tables
The Atlas of Human Anatomy is the only anatomy atlas 

illustrated by physicians. Dr. Netter was a surgeon and 

Dr. Machado is a cardiologist. The views of anatomy 

in this atlas have always reflected a clinical perspec-

tive. In line with this clinical focus, and in congruence 

with integrated curricula in health and medicine, tables 

at the end of each regional section highlight the most 

commonly injured structures, as well as other structures 

with high clinical significance and commonly covered 

in anatomy courses. The tables provide students with 

quick summaries, organized by body system, and note 

where to best view these key structures in the illustrated  

plates.

New Art Plates by Dr. Machado
For this edition alone, over 25 new illustrations have been 

painted by Dr. Machado. Suggestions for new plates of 

additional anatomic views and concepts are submitted 

by students, faculty, anatomists, physicians, and others. 

Sometimes suggestions are solicited at major anatomy 

conferences with a “What Should Carlos Paint Next?” idea 

box. Decisions around which new plates are prioritized 

and given space in a new edition come from discussions 

among consulting editors. The new plates for this edition are 

largely those that portray structures with clinical significance 

(Fascial Columns of the Neck, Deep Veins of the Leg, Hip 

Bursae, and Vasculature of the Prostate) or those that are 

difficult to visualize (Infratemporal Fossa)—and, of course, 

the new additions created for the introductory section.

Terminology Updates
The Atlas of Human Anatomy uses terminology accepted 

(in Göttingen, Germany, on September 24, 2016) by the 

Federative International Programme on Anatomical Termi-

nologies and published as updates to the 1998 Terminologia 

Anatomica. Numerous updates to terminology have been 

made, so in select cases, former terminology has been 

included within parentheses to assist with the transition.

New Radiologic Images
Over 50 radiologic images—some completely new views 

and others replacing existing views using newer imaging 

tools—are included in this edition. Images have been 

selected based on their utility to students studying gross 

anatomy.

Your Atlas of Human Anatomy content has been updated, 

created, and overseen by a team of dedicated and pas-

sionate consulting editors, with the help of a stellar 

international advisory board, and guided by the feedback 

of many students, educators, anatomists, and clinicians 

that love Netter’s Atlas. Please feel free to comment on 

the Netter Images Facebook page or Twitter feeds or email 

us directly with your thoughts, suggestions, or questions 

at NetterAppFeedback@Elsevier.com.





FRANK H. NETTER, MD

Frank H. Netter was born in New York City in 1906. He 

studied art at the Art Students League and the National 

Academy of Design before entering medical school at New 

York University, where he received his Doctor of Medicine 

degree in 1931. During his student years, Dr. Netter’s 

notebook sketches attracted the attention of the medical 

faculty and other physicians, allowing him to augment his 

income by illustrating articles and textbooks. He continued 

illustrating as a sideline after establishing a surgical practice 

in 1933, but he ultimately opted to give up his practice in 

favor of a full-time commitment to art. After service in the 

United States Army during World War II, Dr. Netter began 

his long collaboration with the CIBA Pharmaceutical 

Company (now Novartis Pharmaceuticals). This 45-year 

partnership resulted in the production of the extraordinary 

collection of medical art so familiar to physicians and other 

medical professionals worldwide.

Icon Learning Systems acquired the Netter Collection 

in July 2000 and continued to update Dr. Netter’s original 

paintings and to add newly commissioned paintings by 

artists trained in the style of Dr. Netter. In 2005, Elsevier 

Inc. purchased the Netter Collection and all publications 

from Icon Learning Systems. There are now over 50 

publications featuring the art of Dr. Netter available through 

Elsevier Inc.

Dr. Netter’s works are among the finest examples of 

the use of illustration in the teaching of medical concepts. 

The 13-book Netter Collection of Medical Illustrations, which 

includes the greater part of the more than 20,000 paintings 

created by Dr. Netter, became and remains one of the 

most famous medical works ever published. The Netter 

Atlas of Human Anatomy, first published in 1989, presents 

the anatomic paintings from the Netter Collection. Now 

translated into 16 languages, it is the anatomy atlas of 

choice among medical and health professions students 

the world over.

The Netter illustrations are appreciated not only for their 

aesthetic qualities, but, more importantly, for their intel-

lectual content. As Dr. Netter wrote in 1949 “clarification 

of a subject is the aim and goal of illustration. No matter 

how beautifully painted, how delicately and subtly rendered 

a subject may be, it is of little value as a medical illustration 

if it does not serve to make clear some medical point.” 

Dr. Netter’s planning, conception, point of view, and 

approach are what inform his paintings and what make 

them so intellectually valuable.

Frank H. Netter, MD, physician and artist, died in 1991.

I have often said that my career as a medical artist for 

almost 50 years has been a sort of “command performance” 

in the sense that it has grown in response to the desires 

and requests of the medical profession. Over these many 

years, I have produced almost 4,000 illustrations, mostly 

for The CIBA (now Netter) Collection of Medical Illustrations 

but also for Clinical Symposia. These pictures have been 

concerned with the varied subdivisions of medical knowl-

edge such as gross anatomy, histology, embryology, 

physiology, pathology, diagnostic modalities, surgical and 

therapeutic techniques, and clinical manifestations of a 

multitude of diseases. As the years went by, however, 

there were more and more requests from physicians and 

students for me to produce an atlas purely of gross anatomy. 

Thus, this atlas has come about, not through any inspiration 

on my part but rather, like most of my previous works, as 

a fulfillment of the desires of the medical profession.

It involved going back over all the illustrations I had 

made over so many years, selecting those pertinent to 

gross anatomy, classifying them and organizing them by 

system and region, adapting them to page size and space, 

and arranging them in logical sequence. Anatomy of course 

does not change, but our understanding of anatomy and 

its clinical significance does change, as do anatomical 

terminology and nomenclature. This therefore required 

much updating of many of the older pictures and even 

revision of a number of them in order to make them more 

pertinent to today’s ever-expanding scope of medical and 

surgical practice. In addition, I found that there were gaps 

in the portrayal of medical knowledge as pictorialized in 

the illustrations I had previously done, and this necessitated 

my making a number of new pictures that are included in 

this volume.

In creating an atlas such as this, it is important to achieve a 

happy medium between complexity and simplification. If the 

pictures are too complex, they may be difficult and confusing 

to read; if oversimplified, they may not be adequately defini-

tive or may even be misleading. I have therefore striven for 

a middle course of realism without the clutter of confusing 

minutiae. I hope that the students and members of the 

medical and allied professions will find the illustrations readily 

understandable, yet instructive and useful.

At one point, the publisher and I thought it might be 

nice to include a foreword by a truly outstanding and 

renowned anatomist, but there are so many in that category 

that we could not make a choice. We did think of men 

like Vesalius, Leonardo da Vinci, William Hunter, and Henry 

Gray, who of course are unfortunately unavailable, but I 

do wonder what their comments might have been about 

this atlas.

Frank H. Netter, MD
(1906–1991)

PREFACE TO THE FIRST EDITION

To my dear wife, Vera
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Introduction Plate 1 

Body Planes and Terms of Relationship

Coronal plane

Transverse
plane

Posterior 
or dorsal

Anterior or ventral

Sagittal
plane

Right Left

Superior

Cranial

Caudal

Medial Lateral

Proximal

Distal

Proximal

Distal

Inferior



IntroductionPlate 2 

Surface Anatomy: Regions (Anterior View of Female)

Anterior elbow

Temporal

Oral

Presternal

Lateral thoracic

Epigastric
Hypochondriac

Umbilical
Lumbar

Inguinal

Hip

Hypogastric

Perineal

Anterior femoral

Femoral triangle

Anterior knee

Dorsum of
the footHeel 

Posterior leg

Axillary

Lateral cervical

Frontal

Orbital

Nasal

Mental

Anterior cervical

Sternocleidomastoid
Infraclavicular

Deltoid

Pectoral

Mammary

Inframammary

Anterior brachial

Posterior 
antebrachial

Posterior brachial

Anterior antebrachial

Palmar

Anterior leg

Cubital
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Introduction Plate 3 

Surface Anatomy: Regions (Posterior View of Male)

Posterior cervical 

Occipital 

Parietal 

Temporal

Sternocleidomastoid

Suprascapular 

Infrascapular 

Hypochondriac 

Posterior 
of elbow

Lumbar

Vertebral 

Dorsum of 
the hand

Gluteal 

Anal
Posterior femoral 

Posterior knee

Dorsum of 
the foot 

Posterior leg

Calcaneal

Popliteal fossa 

Sacral

Posterior 
antebrachial

Posterior brachial

Lateral pectoral

Scapular

Deltoid

Interscapular



IntroductionPlate 4 

Major Arteries and Pulse Points

Descending thoracic aorta

Femoral artery

Deep femoral artery

External
iliac artery

Internal iliac artery

Plantar arch

Dorsalis pedis artery

Popliteal artery

Anterior tibial artery

Common iliac artery

Superior mesenteric artery

Celiac trunk

Renal artery

Right and left
common carotid arteries

Brachial artery 

Brachial artery pulse

Locations for palpating arterial pulses
(in bold)

Axillary artery

Subclavian artery

Aortic arch

Ulnar artery

Radial artery

Palmar arches

Inferior mesenteric artery

Posterior tibial artery

Fibular artery

Popliteal artery pulse

Posterior tibial artery pulse

Femoral artery pulse

Facial artery pulse

Dorsalis pedis artery pulse

Ulnar artery pulse

Radial artery pulse

Carotid artery pulse



1 

Introduction Plate 5 

Major Systemic Veins of the Cardiovascular System

Major veins

Basilic vein

Intercostal veins

Azygos vein

Great saphenous vein

Femoral vein

Deep
femoral vein

External iliac vein

Internal iliac vein

Dorsal venous arch

Anterior tibial vein

Posterior tibial vein

Popliteal vein

Common iliac vein

Inferior vena cava

Renal vein

Superior vena cava

Internal jugular vein 

Brachial vein

Cephalic vein

Axillary vein

Subclavian vein

Brachiocephalic vein

Ulnar vein

Radial vein

Superficial
venous
palmar
arch

Palmar digital veins

Superficial vv.

Deep vv.

External jugular vein
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General Organization of the Nervous System

Plate 6 

Brain

Spinal cord

Receptors

Effectors

Somatic sensory

receptors: (monitor the

outside world and body

position)

 CNS processing 

Skeletal muscle

Smooth muscle

Cardiac muscle

Glands

Sensory signals within

afferent division

Motor commands within

efferent division

Visceral sensory

receptors: (monitor

internal conditions and

organ systems)

Somatic nervous

system

Autonomic nervous

system

Parasympathetic

division

Sympathetic

division

Enteric nervous

system

Gastrointestinal

smooth muscle

Peripheral
nervous
system

Central nervous
system



Plate 7 

Overview of the Lymphatic System

Lymphatics
of upper limb

Tonsils

Cervical
lymph nodes

Axillary lymph
nodes

Lymph vessels of
mammary gland

Spleen

Iliac lymph
nodes

Inguinal lymph nodes

Lymphatics
of lower limb

Lumbar lymph
nodes

Thoracic duct

Right lymphatic duct

Thymus gland

Thoracic duct

Cisterna
chyli

Lymphoid
nodules of
intestine

Drainage
of right
lymphatic
duct

Drainage of
thoracic
duct

Bone marrow

Mediastinal lymph nodes
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Cross Section of Skin

Free nerve endings

Hair shaft

Melanocyte

Arrector pili muscle

Sebaceous gland

Cuticle

Internal sheath

External sheath

Glassy
membrane

H
a

ir
 f

o
lli

c
le

Connective
tissue layer

Hair cuticle

Sweat gland

Hair matrix

Papilla of hair follicle

Pacinian corpuscle

Artery

Vein

Sensory nerves

Elastic fibers

Skin ligaments (retinacula cutis)

Somatic nerve

Subcutaneous artery and vein

S
u

p
e

rfic
ia

l fa
sc

ia
 (h

y
p

o
d

e
rm

is)

Reticular layer

D
e

rm
is

Dermal papilla 
(of papillary 
layer)

Stratum basale

Stratum spinosum

E
p

id
e

rm
is

Stratum granulosum

Stratum lucidum

Stratum corneum

Pore of sweat gland

Meissner’s corpuscle

Electronic Bonus Plates
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Pilosebaceous Unit

Internal root sheath

External root sheath

Sebaceous gland and its duct

Arrector pili muscle

Hair cuticle

Hair bulb

Dermal papilla

Hair medulla

Hair cortex

Hair shaft

Epidermis

Huxley layer

Henle layer
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Major Body Cavities

Dorsal
body
cavity

Cranial
cavity

Thoracic
cavity

Superior
mediastinum

Vertebral cavity

Cranial cavity

Pleural
cavity

Pericardial
cavity within
the mediastinum

Respiratory diaphragm

Abdominal cavity Abdomino-
pelvic
cavity

Thoracic and
abdominopelvic
cavities

Pelvic cavity

Vertebral
cavity
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Skeletal System: Axial and Appendicular Skeletons

Axial skeleton (80)

Skull (22)
Cranium (8)
Face (14)

Associated 
bones (7)
Auditory
ossicles (6)
Hyoid (1)

Sternum (1)

Ribs (24)

Vertebrae (24)

Sacrum (1)

Coccyx (1)

Skull and
associated
bones (29)

Thoracic
cage (25)

Vertebral
column
(26)

Appendicular skeleton (134)

Clavicle (2)

Scapula (2)

Humerus (2)

Radius (2)

Ulna (2)

Femur (2)

Patella (2)

Tibia (2)

Fibula (2)

Tarsal bones (14)

Metatarsal bones (10)

Phalanges (28)

Sesamoid bones (4)

Pectoral
girdle

(4)

Upper
limbs

(64)

Lower
limbs

(64)

Pelvic
girdle

(2)

Carpal
bones (16)

Metacarpal
bones (10)

Phalanges
(proximal,

middle,
distal) (28)

Sesamoid bones (4)

Coxal bone (2)
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Types of Synovial Joints

Metaphyseal bone

Subchondral
bone

Articular
cartilage

Synovium

Meniscus

Fibrous capsule

Articular cartilage

Structure of synovial joints

Humerus

A. Hinge B. Pivot

C. Saddle D. Condyloid

E. Ball-and-socket F. Plane

Metacarpal of the
thumb’s saddle joint Femur

Tibia of
the knee’s
condyloid
joint

Trapezium 
bone

Clavicle

Acetabulum

Acromion

Acromioclavicular plane joint at the 
shoulder: plane joint between the
acromion of the scapula and clavicle

Femur of the hip’s
ball-and-socket joint:

acetabulum of the
coxal bone forms the
“socket” of this joint

Dens

Atlas

Axis of the
atlantoaxial
pivot joint

Ulna of
the elbow’s
hinge joint
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Joints: Connective Tissues and Articular Cartilage

Articular cartilage

Articular cartilage

Subchondral
bone

Synovial membrane

Fibroblast

Amorphous matrix

Collagen fibers

Elastic fibers

Reticular fibers

Longitudinal bundles
of collagen and/or
elastic fibers

Tendon sectioned
longitudinally and transversely

Capillary

Pericyte

Endothelial
cell

Red blood
cell 

Macrophage

Lymphocyte

Monocyte

Mast cell

Fat cells

Macrophage

Eosinophil

Fibroblast nuclei Transverse fibers of
loose connective tissue

Plasma cell

Joint capsule

Joint with cartilage-covered 
articular surfacesArchitecture of articular cartilage

and subchondral bone

Hip joint and articular surface

Section of loose

connective tissue

Dense connective tissue
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Architecture of Bone

Cortical 
(compact) 
bone

Cortical (compact) bone

Trabecular (cancellous) bone

Endosteal
surface

Subperiosteal
circumferential
lamellae

Periosteum

Capillaries
in haversian

canals

Periosteal
vessels

Trabecular
bone

Osteoid

Osteocytes

Trabeculae

Active osteoblasts
produce osteoid

Marrow spaces
contain
hematopoietic
cells and fat
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Muscular System

Z line

I band A band

H band

I band

Sarcomere

Epimysium

Tendon

Perimysium

Muscle fascicles

Nuclei (ghosted through endomysium)

Satellite cell

Basement membrane

Sarcolemma

Sarcoplasm

Muscle

Muscle fiber

Myofibril

Myofilaments

I

I

H
Z

Z

M

Z line

Z line

I band I band
A bandA band A band

H bandH band H band

Sarcomere

Z line

Muscle relaxed

Muscle contracted
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Overview of the Gastrointestinal System

Large intestine
Dehydration and compaction

of indigestible materials for
elimination; resorption of water

and electrolytes; host defense

Stomach
Chemical breakdown of
food by acid and enzymes;
mechanical breakdown
via muscular contractions; 
absorption of water, alcohol, 
and some minerals

Esophagus
Transport of food
into the stomach

Salivary glands  (lingual, 
submandibular, parotid) 
Secretion of lubricating fluid
containing enzymes that
initiate digestion

Oral cavity, teeth, tongue
Mechanical breakdown,
mixing with saliva

Gallbladder
Concentration and storage of bile

Pancreas
Secretion of buffers

and digestive
enzymes by exocrine

cells; secretion of
hormones by

endocrine cells
to regulate digestion

Liver
Secretion of bile (important for lipid digestion),

storage of nutrients, production of cellular fuels,
 plasma proteins, clotting factors,

and detoxification and phagocytosis

Pharynx
Pharyngeal muscles propel food into esophagus

Small intestine
Enzymatic digestion and
absorption of water,
organic substrates, vitamins,
and ions; host defense
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Overview of the Endocrine System

Pineal gland
Melatonin

Thymus
(undergoes atrophy
during adulthood)
Thymopoietin

Digestive tract
Numerous hormones:
gastrin, secretin, CCK,
GIP, motilin

Pancreatic islets
Insulin, glucagon,
somatostatin

Testes
Androgens (especially
testosterone), inhibin

Ovaries
Estrogens, progestins, inhibin,

relaxin 

Heart
Atrial natriuretic

peptide (ANP)

Kidney
Erythropoietin

(EPO), calcitriol,
renin

Parathyroid glands
(on posterior surface

of thyroid gland)
Parathyroid hormone (PTH)

Pituitary gland
Anterior pituitary:

ACTH, TSH, GH, PRL,
FSH, LH, and MSH

Posterior pituitary:
Release of oxytocin and ADH

Suprarenal
(adrenal) glands

Each adrenal gland
is divided into:

Adrenal medulla:
epinephrine,

norepinephrine
(adrenaline, 

noradrenaline)

Adrenal cortex:
aldosterone,

cortisol,
androgens

Hypothalamus
Production of ADH, oxytocin,

TRH, CRH, GHRH, GnRH,
and somatostatin

Thyroid gland
Thyroxine (T4),
triiodothyronine (T3),
calcitonin

Fat
Leptin
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Neurons and Synapses

Schematic of synaptic endings

Dendrite

Node

Dendrite

Myelin sheath

Numerous boutons (synaptic knobs)
of presynaptic neurons terminating on 
a motor neuron and its dendrites

Enlarged section of bouton

Neurofilaments

Neurotubules

Axon (axoplasm)

Axolemma

Mitochondria

Glial process

Synaptic vesicles

Synaptic cleft

Presynaptic membrane
(densely staining)

Axon 

Two postganglionic autonomic neurons

of a sympathetic or parasympathetic ganglion

Endings of preganglionic autonomic 
neuron synapsing onto cell bodies 
of postganglionic neurons

Axons ending on gland or
smooth (involuntary) muscle
or cardiac muscle cells

Satellite cells

Neurilemma surrounding
unmyelinated axons of two neurons

Postsynaptic membrane
(densely staining)

Postsynaptic cell

Axon hillock

Initial segment
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Features of a Typical Peripheral Nerve

Longitudinal vessels

Outer epineurium

Inner epineurium

Fascicle

Nerve fiber
bundles

Endoneurium

Fascicle
Perineurium

Nerve fibers

Cell body of an oligodendrocyte
(neurilemmal cells play similar
role in peripheral nervous system)

Mitochondrion
in cytoplasm of 
neuronal axon

Cell membrane of 
myelinated axon

Node of Ranvier

Minute masses of cytoplasm
trapped between fused
layers of cell membrane
of oligodendrocyte

Fused layers of cell membrane of
oligodendrocyte wrapped around
axon of a myelinated neuron of central
nervous system (the lipid of lipoprotein
constituting fused cell membrane is
myelin, which gives myelinated axon
a white, glistening appearance)
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Sites of Visceral Referred Pain

Duodenum,
head of

pancreas

Gallbladder

Liver
Gallbladder

Liver

Small
intestine

Sigmoid colon

Kidney and
ureter

Spleen

Stomach

Liver, gallbladder, and
duodenum (irritation of
respiratory diaphragm)

Cecum and
ascending colon
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General Organization of the Cardiovascular System

RV

RA
LV

LA

Volume distribution Distribution of vascular resistance

Lungs

High-pressure system
(supply function)

Low-pressure system
(reservoir function)

Pulmonary arterial pressure: 25/10 mm Hg
(mean pressure 15 mm Hg)

Lungs (9%)

Small arteries
and arterioles (8%)

Small arteries
and arterioles (47%)

Aortic pressure: 120/80 mm Hg
(mean pressure 95 mm Hg)

Veins  (64%)

Large arteries (7%)
Heart in diastole (7%)

Capillaries (5%) Capillaries (27%) Large arteries (19%)

Veins (7%)

Brain:
Q = 13%
VO2 = 21%

Coronary
circulation:
Q = 4%
VO2 = 11%

Liver and gastro-
intestinal tract:
Q = 24%
VO2 = 23%

Skeletal 
muscle:
Q = 21%
VO2 = 27%

Skin and other
organs:
Q = 18%
VO2 = 11%

Kidney:
Q = 20%
VO2 = 7%

  Q = blood flow per minute
 VO2= oxygen used per minute
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Cardiovascular System: Composition of Blood

Plasma

~55%

Centrifuged
blood sample

Plasma composition

Water

Platelets

Blood clot formation
and tissue repair

Neutrophils (50-70%)

Monocytes (2-8%)
Basophils

(<1%)
Eosinophils

(2-4%)
Lymphocytes

(20-30%)

White blood cells

Red blood cells

Transports organic and
inorganic molecules,
cells, platelets, and heat

92%

Plasma proteins 7%

Other solutes 1%

Plasma proteins

Albumins

Transport lipids, steroid hormones;
major contributors to osmotic
concentration of plasma

60%

Globulins

Transport ions, hormones, lipids;
immune function

35%

Fibrinogen

Essential component of clotting system

4%

Regulatory proteins

Enzymes, hormones, clotting proteins

<1%

Other solutes

Electrolytes

Normal extracellular fluid ion compo-
sition essential for vital cellular 
activities (e.g., Na+, K+, Cl )

Organic nutrients

Used for ATP production, growth, and
maintenance of cells (e.g., fatty acids,
glucose, amino acids)

Organic wastes

Carried to sites of breakdown or
excretion (e.g., urea, bilirubin)

Buffy coat
<1%

Red blood
cells 

~45%
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Arterial Wall

Healthy artery Healthy vein

Valve

Endothelium

Vascular
zone

Avascular
zone

Desmosome

Basement membrane

Smooth muscle
cell (atherophil)

Lamina
propria

Internal elastic
membrane

Smooth muscle 
and elastic tissue

Reticular fibers

External elastic
membrane

Adventitia

Vasa vasorum

Wall of an artery:
cutaway view 

Sympathetic nerve
(vasomotor)

Tunica 
intima

Tunica 
media

Fibroblast

Collagen

Matrix
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Mandible 
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of Oral Cavity and Pharynx 
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the Pediatric Ear 
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Surface Anatomy Plate 8

Head and Neck: Surface Anatomy

See also Plate 171

Infraorbital margin

Zygomatic bone

Helix

Antihelix

Antitragus

Tragus

Inferior belly of omohyoid muscle

Brachial plexus

Trapezius muscle

Clavicle

Clavicular head of
sternocleidomastoid muscle

Sternal head of
sternocleidomastoid muscle

Submandibular gland

Jugular notch

Thyroid cartilage

Supraorbital
notch

Frontal
bone

Superciliary
arch

Glabella

Nasal
bone

Nasolabial
sulcus

Anterior nares
(nostril)

Philtrum

Tubercle of
upper lip

Mental
protuberance

Lobule

Ala of nose

Commissure of lips

Angle of mandible

External jugular vein



Plate 9 Superficial Head and Neck

Cutaneous Nerves of Head and Neck

See also Plates 39, 42, 61

Infraorbital nerve

Zygomaticofacial nerve

Zygomaticotemporal nerve

From ophthalmic division
of  trigeminal nerve (CN V1)

Supraorbital nerve

Supratrochlear nerve

Palpebral branch of
lacrimal nerve

Infratrochlear nerve

External nasal branch of
anterior ethmoidal nerve

Mental nerve

Buccal nerve

Auriculotemporal nerve

Maxillary nerve (CN V2)
Trigeminal
nerve (CN V)

Auricular branch
of vagus nerve (CN X)

Greater occipital
nerve (C2)

3rd occipital
nerve (C3) 

Branches from
cervical plexus

Lesser occipital
nerve (C2)

Great auricular
nerve (C2, 3)

Transverse cervical
nerve (C2, 3)

Supraclavicular
nerves (C3, 4)

Branches from
cervical plexusMandibular nerve (CN V3)

Ophthalmic nerve (CN V1)

Note: Auricular branch
of vagus nerve to
external acoustic
meatus and small
area on posteromedial
surface of auricle and
concha via facial nerve

Posterior rami of
cervical spinal
nerves

From 4th, 5th,
6th, and 7th

Medial branches
of posterior rami
of cervical spinal
nerves

From mandibular division of
trigeminal nerve (CN V3)

From maxillary division
of trigeminal nerve (CN V2)
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Superficial Head and Neck Plate 10 

See also Plates 57, 83, 84

Parietal emissary vein

Middle temporal artery and vein

Zygomaticoorbital artery

Transverse facial
artery and vein 

Supraorbital
artery and vein

Supratrochlear
artery and vein

Nasofrontal vein

Facial artery and vein 

External nasal 
artery and vein

Zygomaticotemporal
artery and vein

Angular
artery
and vein 

Zygomatico-
facial artery
and vein

Infraorbital
artery and vein

Deep facial vein

Anterior
auricular
arteries

Occipital artery
and vein (cut)

Posterior auricular
artery and vein 

External jugular vein (cut)

Retromandibular vein

Internal jugular vein

Internal carotid artery

External carotid artery 

Common carotid artery

Lingual artery and vein

Sources of arterial supply of face

Black: from internal carotid artery (via ophthalmic artery)

Branches of
superficial temporal
artery and vein

Scalp

Frontal

Parietal

Red: from external carotid artery

Skin and
superficial fascia
Epicranial aponeurosis
(cut to reveal skull)

Mastoid emissary
vein and meningeal
branch of occipital
artery

Common facial vein

Superficial Arteries and Veins of Face and Scalp



See also Plate 13

Skull: Anterior View

Frontal bone

Supraorbital
notch (foramen)

Posterior and
Anterior
ethmoidal foramina 

Glabella

Orbital surface

Nasal bone

Lacrimal bone

Zygomatic bone

Frontal process

Orbital surface

Temporal process

Zygomaticofacial
foramen

Maxillary bone

Zygomatic process

Orbital surface

Frontal process

Alveolar process

Anterior nasal spine

Infraorbital foramen

Right orbit: frontal view
Orbital surface of frontal bone

Orbital surface of lesser
wing of sphenoid bone

Orbital surface of greater
wing of sphenoid bone 

Orbital surface of
zygomatic bone

Superior orbital fissure

Optic canal (foramen)

Inferior orbital fissure

Zygomaticofacial foramen

Infraorbital groove

Coronal suture

Parietal bone

Sphenoid bone

Lesser wing

Greater wing

Temporal bone 

Ethmoid bone

Orbital plate

Perpendicular plate

Middle nasal concha

Inferior nasal concha

Vomer

Mandible

Ramus

Body

Mental foramen

Mental tubercle

Mental protuberance

Lacrimal bone

Supraorbital notch

Infraorbital foramen

Fossa for lacrimal sac

Orbital process of
palatine bone 

Orbital surface
of maxillary bone

Orbital plate of
ethmoid bone 

Nasion

Plate 11 Bones and Ligaments
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Bones and Ligaments

See also Plate 11

Sagittal suture

Lesser wing of sphenoid bone

Petrous part of temporal bone

Mastoid cells

Nasal septum

Dens (C2)

Body of axis

Frontal sinus

Supraorbital margin

Zygomaticofrontal suture

Infraorbital foramen

Maxillary sinus

Mastoid cells

Lateral mass of atlas

Posterior anterior view

Waters’ view

Coronal suture

Lambdoid suture

Frontal sinus

Superior orbital fissure

Foramen rotundum

Maxillary sinus

Inferior nasal concha

Mandible

Body

Ethmoidal sinus

Nasal bone

Nasal septum

Zygomatic bone

Zygomatic arch

Mandibular 
condyle 

Angle of mandible

Dens

Lateral mass of atlas

Ramus

Angle

Plate 12 

Skull: Radiographs



Bones and Ligaments

Parietal bone

Mandibular notch

Head of condylar process

Temporal fossa

Fossa for
lacrimal sac

Superior temporal line

Inferior temporal line

Pterygoid hamulus
(of medial plate of
pterygoid process) 

Sphenoid bone

Greater wing

Frontal bone

Supraorbital 
notch (foramen) 

Glabella

Ethmoid bone

Orbital plate

Lacrimal bone

Nasal bone

Maxillary bone

Frontal process

Infraorbital
foramen

Anterior
nasal spine 

Alveolar process

Zygomatic bone
Zygomaticofacial
foramen

Temporal process

Zygomatic arch

Pterygomaxillary fissure

Inferior orbital fissure

Infratemporal surface of maxillary bone

Posterior superior 
alveolar foramina

Tuberosity of maxillary bone

Pterygopalatine fossa

Sphenopalatine foramen

Coronal suture

Pterion

Temporal bone

Squamous part

Zygomatic process

Articular tubercle

Groove for posterior
deep temporal artery

Supramastoid crest

External acoustic 
meatus

Mastoid process

Sutural (wormian)
bone

External
occipital 
protuberance
(inion) 

Asterion

Mandible

Coronoid process

Ramus

Oblique line

Body

Mental foramen

Sphenoid bone

Greater wing

Infratemporal crest

Lateral plate of
pterygoid process

Temporal bone

External acoustic
meatus

Mandibular fossa

Articular tubercle

Styloid process

Foramen
ovale

Infratemporal fossa exposed by
removal of zygomatic arch and mandible*

*Superficially, mastoid process forms posterior boundary.

Lambdoid suture

Occipital bone

Plate 13 

Skull: Lateral View

See also Plates 14, 15, 22



2 

Bones and Ligaments

Coronal suture

Frontal bone

Greater wing of
sphenoid bone

Frontal sinus

Sphenoidal sinus

Maxillary sinus

Palatine process
of maxilla

Coronoid process
of mandible

Mandibular
condyle

Anterior arch C1

Parietal bone

Anterior clinoid
process

Sella turcica

Auricle
Lambdoid
suture

External
occipital
protuberance

Occipital boneMastoid cellsDens of 
axis

Plate 14 

Skull: Lateral Radiograph

See also Plate 15
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Parietal bone

Palatine bone

Frontal bone

Coronal
suture

Sphenoid bone

Greater wing

Lesser wing

Optic canal

Sella turcica

Anterior clinoid
process

Sphenoidal sinus

Body

Medial and lateral
plates of
pterygoid
process

Frontal bone

Ethmoid bone

Nasal bone

Maxillary bone

Frontal sinus

Crista galli

Cribriform plate

Perpendicular
plate 

Inferior nasal
concha

Anterior
nasal spine

Nasal surface

Incisive canal

Palatine process

Alveolar process

Nasal bone

Ethmoid bone

Lacrimal bone

Inferior nasal concha

Maxillary bone

Cribriform plate

Superior nasal concha

Middle nasal concha

Nasal surface

Palatine process

Alveolar process

Temporal bone

Squamous part

Petrous part

Internal acoustic meatus

Lambdoid suture

Groove for superior
petrosal sinus 

Opening of
vestibular aqueduct

Groove for
sigmoid sinus

Occipital bone

Groove for
transverse sinus

External occipital
protuberance (inion)

Jugular foramen

Groove for inferior
petrosal sinus 

Hypoglossal canal

Foramen magnum

Occipital condyle

Basilar part

Opening of sphenoidal sinus

Sphenopalatine foramen

Sphenoid bone

Body

Medial

Lateral

Pterygoid hamulus

Perpendicular plate

Horizontal plate

Palatine bone

Plates of pterygoid process

Grooves for
branches of middle
meningeal vessels

View of lateral nasal wall with nasal septum removed

Vomer

Plate 15 

Skull: Midsagittal Section

See also Plates 44, 46
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Bones and Ligaments

Frontal bone

Coronal suture

Bregma

Parietal bone

Sagittal suture

Parietal foramen (for emissary vein)

Lambda

Sutural (wormian)
bone

Lambdoid suture

Occipital bone

Inferior view
Frontal bone

Frontal crest

Groove for superior sagittal sinus

Coronal suture

Parietal bone

Granular foveolae
(for arachnoid granulations)

Diploë

Grooves for branches of
middle meningeal vessels

Sagittal suture

Groove for superior sagittal sinus

Lambdoid suture

Occipital bone

Superior view

Plate 16 

Calvaria

See also Plates 111, 112
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Maxillary bone

Incisive fossa

Palatine process

Zygomatic process

Zygomatic bone

Frontal bone

Pterygoid process

Hamulus

Medial plate

Pterygoid fossa

Lateral plate

Scaphoid fossa

Greater wing

Foramen ovale

Foramen spinosum

Spine

Palatine bone

Horizontal plate

Greater palatine foramen

Pyramidal process

Lesser palatine foramina

Posterior nasal spine

Temporal bone

Zygomatic process

Articular tubercle

Mandibular fossa

Styloid process

Petrotympanic fissure

Carotid canal (external opening)

External acoustic meatus

Mastoid canaliculus

Mastoid process

Stylomastoid foramen

Petrous part

Mastoid notch 

Groove for occipital artery
Jugular fossa

(jugular foramen in its depth)

Choanae

Vomer

Ala

Groove for auditory
tube (eustachian)  

Foramen lacerum

Parietal bone

Occipital bone

Hypoglossal canal

Occipital condyle

Condylar canal and fossa

Basilar part

Pharyngeal tubercle

Foramen magnum

Inferior nuchal line

External occipital crest

Superior nuchal line

External occipital protuberance

Mastoid foramen

Palatomaxillary suture

Intermaxillary suture

Sphenoid bone

Inferior tympanic canaliculus

Plate 17 

Cranial Base: Inferior View

See also Plate 19
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Bones and Ligaments

Frontal bone

Groove for superior sagittal sinus

Frontal crest

Groove for anterior meningeal vessels

Foramen cecum

Superior surface of orbital part

Ethmoid bone

Crista galli

Cribriform plate

Sphenoid bone

Lesser wing

Anterior clinoid process

Greater wing

Groove for middle meningeal
vessels (frontal branches)

Body

Yoke

Prechiasmatic groove

Tuberculum sellae

Hypophyseal fossa

Dorsum sellae

Posterior clinoid process

Carotid groove (for int. carotid a.)

Clivus

Temporal bone

Squamous part

Petrous part

Groove for lesser petrosal nerve

Groove for greater petrosal nerve

Arcuate eminence

Trigeminal impression

Groove for superior petrosal sinus

Groove for sigmoid sinus

Parietal bone

Groove for middle meningeal

vessels (parietal branches)

Mastoid angle

Occipital bone

Clivus

Groove for inferior petrosal sinus

Basilar part

Groove for posterior meningeal vessels

Condyle

Groove for transverse sinus

Groove for occipital sinus

Internal occipital crest

Internal occipital protuberance

Groove for superior sagittal sinus

Anterior
cranial
fossa

Middle
cranial
fossa

Posterior
cranial
fossa  

Sella
turcica

Plate 18 

Cranial Base: Superior View

See also Plates 20, 115
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Incisive fossa

Greater palatine foramen

Foramen ovale

Foramen spinosum

Tympanic branch of glossopharyngeal nerve (CN IX) Inferior tympanic
canaliculus

Chorda tympani of intermediate nerve (CN VII)

Mastoid canaliculus

Mastoid foramen

Jugular fossa

Hypoglossal canal

Foramen magnum

Nasopalatine nerve
Anastomosis of posterior septal branches of 

sphenopalatine artery and greater palatine artery

Petrotympanic fissure

Stylomastoid foramen

Hypoglossal nerve (CN XII)

Lesser petrosal nerve
Mandibular nerve (CN V3)

Accessory meningeal artery

Middle meningeal vessels
Meningeal branch of mandibular nerve (CN V3)

Medulla oblongata

Vertebral arteries and venous plexus

Spinal roots of accessory nerves (CN XI)

Glossopharyngeal nerve (CN IX)
Vagus nerve (CN X)

Accessory nerve (CN XI)
Superior bulb and internal jugular vein

Facial nerve (CN VII)

Mastoid emissary vein
Posterior meningeal artery

Internal carotid artery
Internal carotid plexus Carotid canal

Greater palatine nerve and vessels

Lesser palatine foramenLesser palatine nerve and vessels

Foramen lacerumGreater petrosal nerve (passes over foramen)

Auricular branch of vagus nerve (CN X)

Plate 19 

Foramina and Canals of Cranial Base: Inferior View

See also Plate 17
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Bones and Ligaments Plate 20 

Foramina and Canals of Cranial Base: Superior View

See also Plates 18, 115

Foramen cecum

Nasal slit
Anterior ethmoidal foramen

Foramina of cribriform plate

Posterior ethmoidal foramen

Optic canal

Superior orbital fissure

Foramen rotundum

Foramen ovale

Foramen spinosum

Sphenoidal emissary foramen (of Vesalius) (inconstant)

Foramen lacerum

Hiatus for

Hiatus for

Internal acoustic meatus

Opening of
vestibular aqueduct

Mastoid foramen (inconstant)

Jugular foramen

Condylar canal (inconstant)

Hypoglossal canal

Foramen magnum

Emissary vein to superior sagittal sinus

Anterior ethmoidal artery, vein,
    and nerve

Olfactory nerves (CN I)

Posterior ethmoidal artery, vein,
    and nerve

Optic nerve (CN II)
Ophthalmic artery

Maxillary nerve (CN V2)

Lesser petrosal nerve

Greater petrosal nerve

Endolymphatic duct

Emissary vein (and occasional
    branch of occipital artery) 

Emissary vein and meningeal branch
    of ascending pharyngeal artery

Hypoglossal nerve (CN XII)

Oculomotor nerve (CN III)
Trochlear nerve (CN IV)
Lacrimal, frontal, and nasociliary
    branches of ophthalmic nerve (CN V1)
Abducens nerve (CN VI)
Superior ophthalmic vein

Mandibular nerve (CN V3)
Accessory meningeal artery
Lesser petrosal nerve 

Middle meningeal artery and vein
Meningeal branch of mandibular nerve

Greater petrosal nerve (passes over foramen)

Medulla oblongata
Meninges
Vertebral arteries and venous plexus
Meningeal branches of vertebral
    arteries
Spinal roots of accessory nerves

Inferior petrosal sinus
Glossopharyngeal nerve (CN IX)
Vagus nerve (CN X)
Accessory nerve (CN XI)
Sigmoid sinus
Posterior meningeal artery

Facial nerve (CN VII)
Vestibulocochlear nerve (CN VIII)
Labyrinthine artery

Internal carotid artery
Internal carotid nerve plexus

Carotid canal



Bones and LigamentsPlate 21 

Skull of Newborn

See also Plates 13, 16

Lateral view

Sphenoidal fontanelle

Frontal bone

Squamous part

Supraorbital notch (foramen)

Ethmoid bone

Anterior ethmoidal
foramen 

Orbital plate

Lacrimal bone

Nasal bone

Maxillary bone

Infraorbital foramen

Zygomatic bone

Zygomaticofacial foramen

Palatine bone

Pyramidal process

Metopic suture

Anterior fontanelle

Coronal suture

Parietal bone

Parietal eminence

Squamous suture

Posterior fontanelle

Lambdoid suture

Occipital bone

Temporal bone

Squamous part

Petrosquamous fissure

Petrous part
(mastoid process absent)

Tympanic part (bony external
acoustic meatus absent)

Vestibular (oval) window

Cochlear (round) window

Styloid process

Mandibular fossa

Zygomatic process

Sphenoid
bone 

Greater wing 

Lateral plate of
pterygoid process 

Hamulus of medial
plate of pterygoid
process

Superior view

Frontal bone

Parietal bone

Occipital bone

Mastoid fontanelle

Anterior fontanelle

Coronal suture

Sagittal suture

Lambdoid suture

Posterior fontanelle
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Bones and Ligaments Plate 22 

Bony Framework of Head and Neck

See also Plates 13, 26

Zygomatic arch

Temporal bone

Sphenoid bone

Temporal fossa

Condylar process of mandible

Mandibular notch

Coronoid process of mandible

Lateral pterygoid plate (broken line)

Hamulus of medial pterygoid plate (broken line)

Pterygomandibular raphe (broken line)

Mandible

Ramus

Angle

Body

Hyoid bone

Body

Lesser horn

Greater horn

Stylohyoid ligament

Epiglottis

Trachea

Thyroid cartilage

Cricoid cartilage

Atlas (C1)

Styloid process

Axis (C2)

C3 vertebra

Mastoid
process  

External
acoustic meatus

Stylomandibular
ligament

C7 vertebra

T1 vertebra

1st rib



Bones and LigamentsPlate 23 

Pterygoid Fossae

See also Plates 46, 47, 48

Spine of sphenoid bone

Foramen spinosum

Foramen ovale

Sphenopalatine foramen

Pterygopalatine fossa

Choanae

Lateral plate

Medial plate

Pterygoid hamulus

of pterygoid
process 

Tuberosity of maxillary bone

Infratemporal fossa

Alveolar process of maxillary bone

Pyramidal process of palatine bone

Superior nuchal line

Nasal septum

Choana

Mastoid foramen

Occipitomastoid
suture

Occipital condyle

Lateral pterygoid plate

Medial pterygoid plate

Pyramidal process of
palatine bone

Pterygoid hamulus

Alveolar process of maxillary 
bone

External occipital protuberance (inion)

External occipital crest

Inferior nuchal line

Foramen magnum

Inferior orbital fissure

Mastoid process

Styloid process

Pterygoid fossa

Zygomatic arch

Inferior concha

Horizontal plate of palatine bone

Tuberosity of maxillary bone

Palatine process of maxillary bone

Incisive fossa

Posterior view

Inferolateral view
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Bones and Ligaments Plate 24 

Mandible

See also Plates 55, 56

Condylar process

Mandible of aged
person (edentulous)

Coronoid process

Mylohyoid groove

Retromolar fossa

Oblique line

Submandibular fossa

Mylohyoid line

Sublingual fossa

Interalveolar
septa

Alveolar part (crest)

Mental foramen

Mental protuberance

Mental tubercle

Base of mandible

Coronoid process

Head

Neck

Mandibular notch

Pterygoid fovea

Mylohyoid line

Body

Angle

Ramus

Submandibular fossa

Body

Angle

Ramus

Head

Pterygoid fovea

Neck

Mandibular notch

Lingula

Mandibular
foramen 

Condylar process

Lingula

Mandibular foramen

Mylohyoid groove

Sublingual fossa

Digastric fossa

Superior and inferior mental spines (genial tubercles)



Bones and LigamentsPlate 25 

Temporomandibular Joint

See also Plate 56

Lateral view

Joint capsule

Styloid process

Stylomandibular ligament

Lateral ligament of temporomandibular joint

Sphenomandibular ligament (phantom)

Sphenomandibular ligament

Mandibular nerve
and otic ganglion

Joint capsule

Auriculotemporal nerve

Middle meningeal
artery

Maxillary artery

Inferior alveolar nerve

Lingual nerve

Sphenomandibular ligament

Stylomandibular ligament

Mandibular fossa

Articular disc

Articular tubercle

Mylohyoid branch of
inferior alveolar artery
and mylohyoid nerve

Medial view

Jaws widely
opened

Jaws slightly
opened

Joint capsule

Jaws closed

(hinge action
predominates)

(hinge and gliding
actions combined)
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Bones and Ligaments Plate 26 

Cervical Vertebrae: Atlas and Axis

See also Plates 28, 30

Anterior tubercle

Anterior arch

Transverse
process

Transverse
foramen

Superior articular surface
of lateral mass for
occipital condyle

Tubercle for
transverse
ligament of
atlas

Groove for vertebral artery

Atlas (C1): superior view

Posterior tubercle

Transverse
process

Transverse
foramen

Inferior articular
surface of lateral
mass for axis

Anterior arch

Atlas (C1): inferior view

Superior articular
surface for occipital condyle 

Posterior articular facet (for
transverse ligament of atlas) 

Upper cervical vertebrae, assembled: posterosuperior view

Articular facet
for dens

Vertebral
foramen

Posterior arch

Posterior tubercle

Posterior arch

Vertebral
foramen

Lateral
mass

Superior articular
facet for atlas

Articular facet
for dens

Dens

Inferior articular
facet for C3

Axis (C2): anterior view

Dens

Superior articular
facet for atlas

Interarticular
part

Inferior
articular
process

Axis (C2): posterosuperior view

Dens

Atlas (C1)

Axis (C2)

C3

C4

Anterior articular
facet (for anterior
arch of atlas)

Pedicle

Interarticular
part

Body
Transverse
process

Transverse
process

Posterior articular
facet (for transverse
ligament of atlas) 

Spinous process
Anterior tubercle



Bones and LigamentsPlate 27 

Cervical Vertebrae (continued)

See also Plates 28, 29

Bifid spinous process

Inferior articular process and facet

Lamina

Vertebral foramen

Pedicle

Posterior tubercle

Anterior tubercle
Transverse process

Vertebral body

Articular surface of right uncinate  process

Groove for spinal nerve (C4)

Inferior articular process

C3
Inferior aspect

Left uncinate process

C4
Superior aspect

Transverse foramen

Costal lamella

Area for articulation of left uncinate process of C4

Superior articular process and facet

Inferior aspect of C3 and superior aspect of C4 showing the sites of the facet and uncovertebral articulations

4th cervical vertebra: anterior view 7th cervical vertebra: anterior view

Spinous process

Uncinate process

Articular surface

Anterior
tubercle

Posterior
tubercle

Transverse processBody

Lamina

Superior articular process

Inferior
articular
facet 

Transverse foramen

7th cervical vertebra (vertebra prominens): superior view

Articular surface of uncinate process 

Transverse foramen (septated)

Groove for C7 spinal nerve

Superior articular process and facet

Transverse process (posterior tubercle)

Vertebral foramen

Inferior articular process

Spinous process

Body

Uncinate process

Costal lamella

Transverse foramen*

Inconspicuous anterior tubercle
(transverse process)

Pedicle

Lamina

Uncinate process

Articular surface 

Anterior tubercle
(inconspicuous)

Posterior tubercle
Transverse
process

*The foramina transversaria of C7 transmit vertebral veins, but usually not the vertebral artery, and are asymmetrical in this specimen.

Superior articular process

Septated transverse foramen

Costal lamella

Bony spicule 
dividing
transverse
foramen

Inferior articular facet for T1 Body
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Bones and Ligaments Plate 28 

Cervical Vertebrae: Uncovertebral Joints

See also Plate 29

Lateral atlantoaxial joint

Facet (zygapophysial)
joint between C2 and C3

Uncinate processes

Uncovertebral joints (clefts of Luschka)

Nucleus pulposus

Transverse process

Intervertebral foramen (for C7 spinal nerve) 

Vertebral body (C7)

The uncovertebral joints of the cervical spine: anterior view
(C3 to C7 have been sectioned coronally to expose the joints)

Articular cartilage on dens for median
atlantoaxial joint

Atlas (C1)

Axis (C2)

Transverse foramen

Anulus fibrosus

T1

Cervical vertebrae: anterior view
Dens of axis

Anterior arch of atlas

Transverse foramen

Intervertebral foramen (for C3 spinal nerve)

Inferior articular process (C3)

Superior articular process (C4)

Anterior tubercle

Posterior tubercle
Transverse process

C4

C3

C5

C6

C7

T1

Anterior tubercle of atlas

Atlas (C1)

Axis (C2)

Intervertebral disc

Vertebral body

Groove for spinal nerve

Uncus

Uncinate processes

1st rib

Carotid tubercle (of
Chassaignac)
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External Craniocervical Ligaments

Atlas (C1)

Axis (C2)

Capsule of lateral
atlantoaxial joint

Capsule of
zygapophysial
joint (C3–4) 

Anterior atlantooccipital membrane

Capsule of
atlantooccipital
joint 

Posterior
atlantooccipital
membrane

Ligamenta flava 

Nuchal ligament

Supraspinous
ligament

Spinous process
of C7 vertebra
(vertebra prominens)

Right lateral view

Anterior view

Basilar part of occipital bone

Pharyngeal tubercle

Anterior atlantooccipital membrane

Capsule of atlantooccipital joint

Posterior atlantooccipital membrane

Lateral atlantoaxial joint (exposed)

Anterior longitudinal ligament

Posterior atlantooccipital membrane
Posterior view

Occipital
bone

Capsule of
atlantooccipital
joint 

Transverse
process
of atlas (C1)

Capsule of lateral
atlantoaxial joint

Axis (C2)

Ligamenta flava

Vertebral
artery Suboccipital nerve (posterior

ramus of C1 spinal nerve) 

Body of axis (C2)

Intervertebral discs (C2–3 and C3–4)

Zygapophysial joints (C4–5 and C5–6)

Anterior tubercle of C6 vertebra (carotid tubercle of Chassaignac)

Vertebral artery

T1 vertebra

Atlas (C1)
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Bones and Ligaments Plate 30 

Internal Craniocervical Ligaments

See also Plate 26

Capsule of lateral
atlantoaxial joint

Atlas (C1)

Axis (C2)

Tectorial membrane

Deeper (accessory) part of tectorial membrane (atlantoaxial ligament)

Posterior longitudinal ligament

Alar ligaments

Atlas (C1)

Axis (C2)

Superior longitudinal band

Transverse ligament of atlas

Inferior longitudinal band

Cruciate
ligament

Apical ligament of dens

Alar ligament

Alar ligament Synovial cavities

Transverse ligament
of atlas 

Dens 

Atlas (C1)

Axis (C2)

Upper part of vertebral canal with spinous processes
and parts of vertebral arches removed to expose ligaments 
on posterior vertebral bodies: posterior view

Principal part of tectorial membrane removed
to expose deeper ligaments: posterior view

Median atlantoaxial joint: superior view

Cruciate ligament removed to show
deeper ligaments: posterior view

Capsule of 
atlantooccipital
joint

Capsule of
zygapophysial
joint
(C2–3)

Posterior articular facet of dens (for transverse 
ligament of atlas)

Anterior tubercle of atlas

Clivus

Anterior atlantooccipital ligament

Deeper (accessory) part of tectorial membrane (atlantoaxial ligament)



Plate 31 

See also Plates 34, 55, 56

Skin
Epicranial aponeurosis

Temporal fascia

Auricularis anterior muscle

Auricularis superior muscle

Auricularis posterior muscle

Frontal belly of occipitofrontalis muscle

Procerus muscle

Masseteric fascia

Levator labii superioris muscle

Orbicularis oris muscle

Zygomaticus minor muscle

Zygomaticus major muscle

Orbicularis oris muscle

Mentalis muscle

Depressor labii inferioris muscle

Modiolus (circled region)

Depressor anguli oris muscle

Buccinator muscle

Risorius muscle

Platysma muscle

Sternum

Clavicle

Orbicularis oculi muscle
Orbital part
Palpebral part

Occipital belly
of occipitofrontalis
muscle  

Parotid
fascia

Nasalis
muscle

Transverse part
Alar part

Depressor septi
nasi muscle

Superficial layer of
deep cervical fascia 

Corrugator supercilii muscle (frontalis
and orbicularis oculi, partially cut away)

Levator labii superioris
alaeque nasi muscle
(partially cut away)

Neck

Muscles of Facial Expression: Lateral View



2 

Neck Plate 32 

Muscles of Neck: Anterior View

See also Plates 33, 35, 38

Parotid gland

Platysma muscle
(cut away)

Mastoid process

Hyoid bone

Carotid sheath

Fascia of infrahyoid
muscles (pretracheal
layer) and cut edge

Thyroid cartilage

Superficial layer of deep
cervical fascia and cut edge 

Cricoid
cartilage 

Suprasternal space (of Burns)

Manubrium of sternum

Digastric muscle (anterior belly)

Mylohyoid muscle

Submandibular gland

Fibrous loop for
intermediate
digastric tendon

Stylohyoid muscle

Digastric muscle
(posterior belly)

External carotid artery

Internal jugular vein

Thyrohyoid muscle

Sternohyoid muscle

Omohyoid muscle
(superior belly)

Sternothyroid muscle

Scalenus medius 
and scalenus 
posterior muscles

Trapezius muscle

Deltoid muscle

Clavicle

Jugular notch

Clavicular head
Sternal head

Omohyoid muscle
(inferior belly)

Pectoralis major muscle

Sternocleidomastoid
muscle

Pretracheal layer of
deep cervical fascia over
thyroid gland and trachea



NeckPlate 33 

See also Plate 32

Superficial layer of deep cervical fascia

Infrahyoid fascia

Pretracheal (visceral) fascia
(thyroid capsule)

Buccopharyngeal
fascia

Carotid sheath

Superficial fascia

Cross section

Alar fascia

Retropharyngeal
space

Cervical vertebra (C7)

Platysma muscle

Sternohyoid muscle

Trachea
Skin

Skin

Sternothyroid muscle

Thyroid gland

Esophagus

Omohyoid muscle

Common carotid artery

Sternocleidomastoid
muscle

Recurrent laryngeal
nerve

Phrenic nerve

Internal jugular vein

Vagus nerve (CN X)

Scalenus anterior muscle

Sympathetic trunk

Spinal nerve

Longus colli muscle

Levator scapulae muscle

Trapezius muscle

Deep cervical muscles

Midsagittal section

Oropharynx

Buccopharyngeal 
fascia

Retropharyngeal
space

Alar fascia

Prevertebral fascia

Trachea

Esophagus

Mandible

Geniohyoid muscle

Fascia of infrahyoid muscles

Pretracheal fascia

Thyroid gland

Superficial fascia

Suprasternal space (of Burns)

Manubrium of sternum

Aortic arch

Pericardium

Prevertebral fascia

Scalenus medius and 
scalenus posterior muscles

Superficial layer of 
deep cervical fascia

Superficial layer of deep
cervical fascia 

Fascial Layers of Neck
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Neck Plate 34 

Cervical Fasciae

Superior and inferior heads of lateral
pterygoid muscle (cut to show
buccopharyngeal fascia)

Parotid gland and ramus of
mandible (both cut to show
buccopharyngeal fascia)

Submandibular
gland (cut) 

Mylohyoid muscle

SLDCF (cut and
reflected)

Anterior belly of 
digastric muscle

Medial pterygoid 
muscle and SLDCF

Inferior head of
lateral pterygoid
muscle

Right sternohyoid, omohyoid, and
thyrohyoid muscles (cut to expose
pretracheal fascia)

SLDCF (cut and
reflected)

Sternothyroid and sternohyoid
muscles (cut) and pretracheal 
fascia

Thyroid gland and
pretracheal fascia
(both cut)

Carotid sheath
enveloping internal
jugular vein, common
carotid artery, and
vagus nerve

Esophagus
and trachea

Clavicle (cut)

Second rib

Cricopharyngeal
part of inferior pharyngeal
constrictor muscle

Posterior and lateral right 
cricoarytenoid muscles

Straight and 
oblique parts of
right cricothy-
roid muscle

Sternocleidomastoid
muscle (cut) and
SLDCF

SLDCF (cut)Manubrium

Left thyrohyoid, omohyoid,
sternohyoid , and
sternocleidomastoid muscles
(pretracheal fascia between
muscles and the viewer) 

Trapezius muscle 

Hyoglossus muscle

Temporalis muscle fascia  and tendon 
temporalis 

SLDCF: Superficial layer of deep cervical fascia 

Right recurrent 
laryngeal nerve

Buccopharyngeal fascia

Prevertebral fascia
Carotid sheath

Pretracheal fascia
Pretracheal fascia over intrahyoid muscles
Superficial layer of deep cervical fascia (SLDCF)

Buccopharyngeal fascia
on superior pharyngeal
constrictor muscle 

Buccinator muscle
(deep to bucco-
pharyngeal fascia)

Suprasternal 
space (of Burns)

Retropharyngeal  space

Alar fascia

Esophagus

Coronoid process with mandible,
masseter, and temporalis muscles
(all cut to show splitting of SLDCF)

See also Plates 32, 33, 38



NeckPlate 35 

Infrahyoid and Suprahyoid Muscles

See also Plates 32, 36, 69

Hyoid bone

Thyrohyoid membrane

External carotid artery

Internal jugular vein

Thyrohyoid muscle

Thyroid cartilage

Omohyoid muscle
(superior belly)

Sternohyoid muscle

Median cricothyroid
ligament

Cricoid cartilage

Scalenus
muscle 

Trapezius
muscle

Omohyoid muscle
(inferior belly)

Trachea

Digastric muscle (anterior belly)

Mylohyoid muscle

Hyoglossus muscle

Stylohyoid muscle

Digastric muscle
(posterior belly)

Fibrous loop for
intermediate
digastric tendon

Sternohyoid
and  omohyoid
muscles (cut)

Thyrohyoid muscle

Oblique line of
thyroid cartilage 

Cricothyroid muscle

Sternothyroid muscle

Omohyoid
muscle
(superior
belly) (cut)

Thyroid gland

Sternohyoid muscle (cut)

Clavicle



2 

Neck Plate 36 

Muscles of Neck: Lateral View

See also Plates 32, 35, 38

Parotid gland (cut)

Ramus of mandible

Mastoid process

Styloid process

Stylohyoid muscle

Digastric muscle
(posterior belly)

Middle pharyngeal
constrictor muscle

Longus capitis muscle

Splenius capitis muscle

Sternocleidomastoid muscle

Levator scapulae muscle

Scalenus muscles
Posterior

Brachial plexus

Trapezius muscle

Acromion

Deltoid muscle

Omohyoid muscle (inferior belly)

Clavicle

Pectoralis major muscle

Masseter muscle

Submandibular gland

Hyoglossus muscle

Mylohyoid muscle

Body of
mandible

Digastric
muscle
(anterior
belly) 

Hyoid bone

Thyrohyoid muscle

Omohyoid muscle
(superior belly)

Sternothyroid
muscle

Manubrium of sternum

Sternocleidomastoid muscle
Clavicular head

Medius

Anterior

Sternal head

Sternohyoid muscle

Inferior pharyngeal
constrictor muscle



NeckPlate 37 

Anterior and Lateral Cervical Muscles

Jugular process of
occipital bone

Mastoid process

Styloid process

Longus capitis muscle

Posterior tubercle of
transverse process of axis (C2) 

Longus colli muscle

Scalenus
muscles

Anterior

Medius

Posterior

Phrenic nerve

Trunks of
brachial plexus

Subclavian artery

Subclavian vein

Internal jugular vein

Basilar part of
occipital bone 

Longus capitis muscle (cut)

Occipital condyle

Rectus capitis
anterior muscle

Rectus capitis
lateralis muscle

Transverse process of atlas (C1)

Anterior

Posterior

Tubercles of transverse
process of C3 vertebra

Slips of origin of scalenus 
anterior muscle (cut)

Slips of origin of scalenus 
posterior muscle

Medius

Posterior

Scalenus
muscles

Scalenus anterior
muscle (cut)

1st rib

Posterior tubercle of transverse
process of C7 vertebra

Common carotid artery
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Neck Plate 38 

Superficial Veins and Cutaneous Nerves of Neck

For deep veins of neck see Plate 84

Facial artery and vein

Marginal mandibular
branch of facial nerve

Hyoid bone

Retromandibular vein

Internal jugular vein

External jugular vein

Anterior jugular vein

Communicating vein

Great auricular nerve

Thyroid cartilage

Transverse cervical nerves

Thyroid gland

Trapezius muscle

Platysma muscle (cut)

Supraclavicular nerves

Inferior thyroid vein

Sternocleidomastoid muscle

Platysma muscle (cut)

Submental vein

Digastric muscle
(anterior belly)

Submandibular gland

Mylohyoid muscle

Parotid gland

Omohyoid muscle (cut)

External carotid artery

Thyrohyoid muscle

Sternocleidomastoid muscle (cut)

Superior thyroid artery and vein

Internal jugular vein

Common carotid artery

Sternohyoid muscle

Sternothyroid muscle

Ansa cervicalis

Middle thyroid vein

Omohyoid muscle
(superior belly) (cut)

Brachial plexus

Scalenus anterior 
muscle

Phrenic nerve

Pectoralis major muscle

Clavicle

Sternocleidomastoid muscle (cut)

Sternothyroid muscle



NeckPlate 39 

Nerves and Vessels of Neck

See also Plates 138, 139, 140

Ansa cervicalis Superior root
Inferior root

Vagus nerve (CN X)

Hypoglossal nerve (CN XII)

Nerve to 
mylohyoid 
muscle  

Vertebral artery 

Thyrocervical trunk

Subclavian artery and vein

Great auricular nerve

Lesser occipital nerve

Sternocleidomastoid muscle
(cut, reflected superiorly)

C2 anterior ramus

Accessory nerve (CN XI)

C3 anterior ramus

Levator scapulae muscle

Scalenus medius muscle

Scalenus anterior muscle

C5 anterior ramus

Transverse cervical artery

Phrenic nerve

Omohyoid muscle
(inferior belly) (cut)

Brachial plexus

Dorsal scapular artery

Suprascapular artery 

Facial vein

Common facial vein

Posterior branch retromandibular vein

Posterior auricular vein

Lesser occipital nerve

Greater occipital nerve

Great auricular nerve

External jugular vein

Transverse cervical nerve

Accessory nerve (CN XI)

Supraclavicular nerves     

Retromandibular veinAnterior branch retromandibular vein
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Neck Plate 40 

Nerves and Vessels of Neck (continued)

See also Plate 140

Hypoglossal nerve (CN XII)

To geniohyoid muscle

To thyrohyoid muscle

Cervical plexus: schema

Transverse cervical nerve

To omohyoid muscle (superior belly)

Ansa cervicalis
Superior root

Inferior root

To sternothyroid muscle

To sternohyoid muscle

To omohyoid muscle (inferior belly)

Supraclavicular nerves
Phrenic nerve

Accessory nerve (CN XI)

Great auricular nerve

Lesser occipital nerve

To longus capitis and
longus colli muscles 

To scalenus and levator
scapulae muscles

S

C1

S C2

S
C3

S
C4

(S = gray ramus communicans
from superior cervical ganglion)

To rectus capitis lateralis,
longus capitis, and rectus
capitis anterior muscles

Right anterior view

Common carotid artery

Ascending cervical artery

Scalenus anterior
 muscle

Inferior thyroid artery

Suprascapular artery

Dorsal scapular artery

Costocervical trunk

Thyrocervical trunk

Subclavian artery and vein

Thyroid gland (retracted)

Middle cervical ganglion

Vagus nerve (CN X)

Vertebral artery

Common carotid artery

Recurrent laryngeal nerve

Brachiocephalic trunk

Internal jugular vein (cut)

Transverse cervical artery

Brachial plexus

Internal jugular vein

Phrenic nerve



NeckPlate 41 

Carotid Arteries

See also Plates 147, 149 

Styloid process

Facial nerve (CN VII) (cut)

Sternocleidomastoid muscle (cut)

Digastric muscle (posterior belly) (cut)

Occipital artery and
sternocleidomastoid branch

Accessory nerve (CN XI)

Ansa cervicalis

Digastric muscle
(phantom)

Superior root

Inferior root

Vagus nerve (CN X)

Ascending pharyngeal artery

Carotid sinus nerve [from glossopharyngeal
nerve (CN IX)] and carotid body

Internal carotid artery

Internal jugular vein

Superficial temporal artery

Transverse facial artery

Maxillary artery

Posterior auricular artery

Facial artery

Lingual artery

Ascending pharyngeal artery

Omohyoid muscle (phantom)

Vertebral artery

Internal carotid artery

External carotid artery

Common carotid artery

Inferior thyroid artery

Occipital artery
Descending branch
Sternocleidomastoid branch

Superficial temporal artery

Transverse facial artery

Maxillary artery

External carotid artery

Posterior auricular artery

Glossopharyngeal nerve (CN IX)

Stylohyoid muscle

Hypoglossal nerve (CN XII)

Facial artery

Lingual artery

Mylohyoid muscle

Hyoglossus muscle

Digastric muscle
(anterior belly)

Hyoid bone

Superior laryngeal artery

Superior thyroid artery

External carotid artery

Common carotid artery

Thyrocervical trunk

Right external carotid artery branches: schema 

Parotid space
(bed): right lateral
view

Superior thyroid artery and 
superior laryngeal branch

Branch to thyrohyoid 
muscle
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Plate 42 

Nose

See also Plate 45

Frontal bone

Nasal bones

Frontal process of maxillary bone

Lateral process of
septal nasal cartilages 

Septal nasal cartilage

Minor alar cartilage

Accessory nasal cartilage

Major alar cartilage
Lateral crus

Medial crus

Septal nasal cartilage

Anterior nasal spine of maxillary bone

Alar fibrofatty tissue

Infraorbital foramen

 Frontal belly of occipitofrontalis muscle

Superficial temporal artery

Supraorbital artery and nerve

Supratrochlear artery and nerve

Procerus muscle

Corrugator supercilii muscle

External nasal artery

Infratrochlear nerve

Angular artery

External nasal artery and nerve

Nasalis muscle (transverse part)

Infraorbital artery and nerve

Lateral nasal artery

Transverse facial artery

Nasalis muscle (alar part)

Depressor septi nasi muscle

Orbicularis oris muscle

Facial artery

Superior and inferior labial arteries

Major alar cartilage

Lateral
crus 

Medial
crus 

Alar
fibrofatty
tissue

Septal nasal 
cartilage Intermaxillary

suture

Anterior
nasal spine
of maxillary
bone 

Anterolateral view Inferior view

Nasal Region



Nasal RegionPlate 43 

Lateral Wall of Nasal Cavity

Frontal sinus

Superior nasal concha

Superior nasal meatus

Middle nasal concha

Agger nasi

Middle nasal meatus

Limen nasi 

Vomeronasal organ

Atrium of middle nasal meatus

Nasal vestibule

Inferior nasal meatus

Palatine process of
maxillary bone

Incisive canal

Middle nasal concha

Middle nasal meatus

Bulging septum

To nasopharynx

Inferior nasal meatus

Inferior view with speculum in place

Frontal sinus

Middle nasal concha (cut surface)

Ethmoidal bulla

Openings of middle ethmoidal cells

Uncinate process

Vomeronasal organ

Inferior nasal concha
(cut surface)

Opening of nasolacrimal duct

Inferior nasal meatus

Sphenoethmoidal recess

Opening of
sphenoidal sinus

Sphenoidal sinus

Pharyngeal raphe

Choana

Torus tubarius

Pharyngeal recess

Soft palate

Cribriform plate of ethmoid bone

Probe in opening of sphenoidal sinus

Sphenoidal sinus

Basilar part
of occipital bone 

Torus tubarius

Opening of
maxillary sinus

Inferior nasal concha
(turbinate)

Inferior nasal concha

Probe passing from semilunar
hiatus into frontal sinus via
frontonasal duct

Semilunar hiatus (osteomeatal unit)
with opening of anterior
ethmoidal cells

Superior nasal meatus
with opening of posterior
ethmoidal cells

Horizontal plate of
palatine bone

Opening of
auditory tube
(eustachian)

Basilar part of
occipital bone

Pharyngeal tonsil
(adenoid if enlarged)

Hypophysis
(pituitary gland)
in sella turcica

Opening of
auditory tube
(eustachian)
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Nasal Region Plate 44 

Lateral Wall of Nasal Cavity (continued)

See also Plates 43, 45

Frontal bone

Squamous part

Frontal sinus

Nasal spine

Nasal bone

Agger nasi

Lateral process of 
nasal septal cartilage 

Major alar cartilage

Alar fibrofatty tissue

Maxillary bone

Frontal process

Anterior nasal spine

Incisive canal

Palatine process

Alveolar process

Inferior
nasal concha

Lacrimal bone

Ethmoid bone

Middle nasal concha

Uncinate process

Cribriform plate

Superior nasal concha

Highest nasal concha

Sphenoethmoidal recess

Sphenopalatine foramen

Basilar part of
occipital bone

Sphenoidal sinus

Pterygoid hamulus

Medial and
Lateral plates of
pterygoid process   

Sphenoid bone

Sphenoidal process

Orbital process

Posterior nasal spine

Perpendicular plate

Horizontal plate

Palatine bone

Ethmoidal bulla

Opening of middle ethmoidal cells

Superior nasal concha (cut away)

Openings of posterior ethmoidal cells

Opening of sphenoidal sinus

Frontal sinus

Opening of frontonasal canal

Middle nasal concha (cut away)

Openings into maxillary sinus

Uncinate process

Sphenopalatine foramen

Inferior nasal concha (cut away)

Opening of nasolacrimal canal
Lesser palatine foramen

Greater palatine foramen

Infundibulum leading to
frontonasal recess

Ethmoidal process of
inferior nasal concha

Semilunar hiatus (osteomeatal unit)
with opening of anterior
ethmoidal cells
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