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Foreword

he fifth edition of Atlas of Human Anatomy by Frank H.

Netter, MD, has been updated by the Consulting Editor

team, led by John T. Hansen, of Brion Benninger, Jenni-
fer K. Brueckner, Stephen W. Carmichael, Noelle A. Granger, and R.
Shane Tubbs. We have each reviewed, modified, and updated a sec-
tion of the Atlas. In this new edition, the editorial team has updated
the radiologic images in the print book and in the online ancillaries,
bringing clinical imaging into context with anatomy. As anatomy
does require new material, Carlos A.G. Machado, MD, has added out-
standing new images and anatomic views to this edition. The Con-
sulting Editor team has relied heavily on Terminologica Anatomica as
the basis for updates to nomenclature and terminology. The genius
of Dr. Netter’s paintings is that the anatomy is portrayed clearly,
realistically, and in a clinically relatable fashion while maintaining
the balance between complexity and oversimplification. This fifth
edition owes much to the consulting editors of the earlier editions,
Drs. Sharon Colacino (Oberg) (first edition), Arthur F. Dalley Il (sec-
ond edition), and John T. Hansen (third edition), who shepherded
their editions with great skill and uncompromising professionalism,
making our task significantly easier. The fourth edition was the first
published under Elsevier and included the contributions of Anil
Walji and Thomas Gest, as well as many members of the current
consulting editor team.

Overall global changes to all sections of the Atlas in-
clude re-organization of plate order to more accurately reflect
the current practice of teaching anatomy; reduction of labeling
of some images; and removal of dated clinical plates. The flow
of images in each section is now oriented from superficial to
deep layers. In the upper and lower limb sections, the images
have been changed to reflect the orientation common for imag-
ing anatomy. In addition, many plates throughout the book have
been updated to improve the artwork for a more contemporary
view of anatomic aspects. We hope you enjoy this new edition of
the Atlas of Human Anatomy and that you find it useful for learn-
ing and for your career.

About the Online versions:

For the standard edition and enhanced international
edition of the Atlas, we have included access to the website
www.studentconsult.com. From student and faculty feedback, we
learned that the inclusion of Netter: Atlas of Human Anatomy in Stu-
dent Consult would further enrich this excellent site. Many of the
tools that were available on www.Netteranatomy.com are now avail-
able on Student Consult, and there are extra features as well. In ad-
dition to the 80+ images from the print Atlas, there are over 250
clinical images that the Consulting Editors have added to the site,
including many Netter clinical images. These images are clinical and
radiologic images showing both normal anatomy and pathologic
conditions. The Integration Links from Netter on Student Consult are
expanded and enable the user to link to the major brands and prod-
ucts on this site that students and faculty love. Also on Student Con-
sult are videos created from Interact Elsevier, Netter’s 3D Interactive
Anatomy product, and the Interactive Dissection Modules from the
University of North Carolina, Chapel Hill. Additional online resources
such as radiologic images, videos from UNC Dissection Modules, and
many other resources are indicated by the symbol . The symbol

/’\ indicates videos from Netter’s 3D Interactive Anatomy.

\ For the Professional edition of the Atlas, the online resource
is through www.netterreference.com, the site for clinical Netter prod-
ucts. The Atlas online will have 80+ Netter images and the clinical
images, as well as videos from Netter’s 3D Interactive Anatomy. This
site will be the jumping-off point for the new version of the Netter
Presenter, which allows users to create custom Netter images.

Brion Benninger, MD, MS
Jennifer K. Brueckner, PhD
Stephen W. Carmichael, PhD, DSc
Noelle A. Granger, PhD

John T. Hansen, PhD

R. Shane Tubbs, MS, PA-C, PhD
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To my dear wife, Vera

Preface to the First Edition

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, | have produced almost
4,000 illustrations, mostly for The CIBA (now Netter) Collection of Medi-
cal lllustrations but also for Clinical Symposia. These pictures have
been concerned with the varied subdivisions of medical knowledge
such as gross anatomy, histology, embryology, physiology, pathol-
ogy, 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 | had made
over so many years, selecting those pertinent to gross anatomy,
classifying them and organizing them by system and region, adapt-
ing them to page size and space, and arranging them in logical
sequence. Anatomy of course does not change, but our under-
standing 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

Frank H. Netter, MD

rank 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 Univer-
sity, where he received his Doctor of Medicine degree in 1931. Dur-
ing 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 con-
tinued 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 |I, 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 publi-
cations featuring the art of Dr. Netter available through Elsevier Inc.

ever-expanding scope of medical and surgical practice. In addition,
| found that there were gaps in the portrayal of medical knowledge
as pictorialized in the illustrations | 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 pic-
tures are too complex, they may be difficult and confusing to read;
if oversimplified, they may not be adequately definitive or may even
be misleading. | have therefore striven for a middle course of realism
without the clutter of confusing minutiae. | hope that the students
and members of the medical and allied professions will find the illus-
trations readily understandable, yet instructive and useful.

At one point, the publisher and | 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 | do wonder what their comments might have been
about this atlas.

Frank H. Netter, MD
(1906-1991)

Dr. Netter's works are among the finest examples of the use
of illustration in the teaching of medical concepts. The 13-book Net-
ter Collection of Medical lllustrations, 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 also, more important, for their intellectual
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.
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Section 1 HEAD AND NECK

Topographic Anatomy

Plate 1
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1 Head and Neck

Superficial Head and Neck

Plates 2-3

ST AT,

2 Cutaneous Nerves of Head and Neck

3 Superficial Arteries and Veins of Face and Scalp

Bones and Ligaments
Plates 4-23
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Skull: Anterior View
Skull: Anteroposterior Radiograph
Skull: Lateral View

Skull: Lateral Radiograph

Skull: Midsagittal Section
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Calvaria

10  Cranial Base: Inferior View

11 Cranial Base: Superior View

12 Foramina and Canals of Cranial Base: Inferior View
13 Foramina and Canals of Cranial Base: Superior View
14 Skull of Newborn

15  Bony Framework of Head and Neck

16  Pterygoid Fossae: Posterior View

17 Mandible

18  Temporomandibular Joint

19 Cervical Vertebrae: Atlas and Axis

20 Cervical Vertebrae (continued)
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21 Cervical Vertebrae: Uncovertebral Joints
22 External Craniocervical Ligaments

23 Internal Craniocervical Ligaments

Superficial Face
Plates_ 24-25

24  Facial Nerve Branches and Parotid Gland

25  Muscles of Facial Expression: Lateral View

Neck

Plates 26-34
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26  Muscles of Neck: Lateral View
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27  Muscles of Neck: Anterior View

28 Infrahyoid and Suprahyoid Muscles

29  Scalene and Prevertebral Muscles

30  Superficial Veins and Cutaneous Nerves of Neck
31 Nerves and Vessels of Neck

32 Nerves and Vessels of Neck (continued)

33  Carotid Arteries

34  Fascial Layers of Neck

Nasal Region
Plates 35-50

35 Nose

36 Lateral Wall of Nasal Cavity

37 Lateral Wall of Nasal Cavity (continued)

38  Medial Wall of Nasal Cavity (Nasal Septum)

39  Maxillary Artery

40  Arteries of Nasal Cavity: Nasal Septum Turned Up
41 Nerves of Nasal Cavity: Nasal Septum Turned Up
42 Nerves of Nasal Cavity (continued)

43 Autonomic Innervation of Nasal Cavity

44 Ophthalmic (V;) and Maxillary (V,) Nerves

45  Mandibular Nerve (Vs)

46  Orientation of Nerves and Vessels of the Cranial Base
47  Nose and Maxillary Sinus: Transverse Section

48  Paranasal Sinuses

49  Paranasal Sinuses (continued)

50 Paranasal Sinuses: Changes with Age
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Oral Region

Plates 51-62
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51  Inspection of Oral Cavity
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52 Roof of Oral Cavity

53  Floor of Oral Cavity

54  Muscles Involved in Mastication

55  Muscles Involved in Mastication (continued)
56 Teeth

57 Teeth (continued)

58 Tongue

59  Tongue (continued)

60 Tongue and Salivary Glands: Sections

61 Salivary Glands

62  Afferent Innervation of Oral Cavity and Pharynx

Pharynx

Plates 63-73

s

63 Pharyhx: Median‘ Sécfibh -
64  Fauces

65 Muscles of Pharynx: Sagittal Section

66  Pharynx: Opened Posterior View

67  Muscles of Pharynx: Partially Opened Posterior View
68  Muscles of Pharynx: Lateral View

69  Arteries of Oral and Pharyngeal Regions

70 Veins of Oral and Pharyngeal Regions

71 Nerves of Oral and Pharyngeal Regions

72 Lymph Vessels and Nodes of Head and Neck

73 Lymph Vessels and Nodes of Pharynx and Tongue

Thyroid Gland and Larynx

Plates 74-80
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75  Thyroid Gland and Pharynx: Posterior View
76  Parathyroid Glands

77 Cartilages of Larynx

78  Intrinsic Muscles of Larynx

79  Action of Intrinsic Muscles of Larynx

80  Nerves of Larynx
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Orbit and Contents
Plates 81-91
81 Eyéi.ids
82 Lacrimal Apparatus
83 Fasciae of Orbit and Eyeball
84 Extrinsic Eye Muscles
85 Arteries and Veins of Orbit and Eyelids
86 Nerves of Orbit
87 Eyeball
88 Anterior and Posterior Chambers of Eye
89 Lens and Supporting Structures
90 Intrinsic Arteries and Veins of Eye

91 Vascular Supply of Eye

Ear
Plates 92-98
9; Pathway of Sound Récepﬁon

93  External Ear and Tympanic Cavity

94  Tympanic Cavity

95 Bony and Membranous Labyrinths

96 Bony and Membranous Labyrinths (continued)
97  Orientation of Labyrinths in Skull

98  Auditory (Pharnygotympanic, Eustachian) Tube

Meninges and Brain

Plates 99-114

99 Meninges and Diploic Veins

100 Meningeal Arteries

101 Meninges and Superficial Cerebral Veins
102 Dural Venous Sinuses

103 Dural Venous Sinuses (continued)
104 Cerebrum: Lateral Views

105 Cerebrum: Medial Views

106 Cerebrum: Inferior View

107 Ventricles of Brain

108 Circulation of Cerebrospinal Fluid
109 Basal Nuclei (Ganglia)

110 Thalamus

111 Hippocampus and Fornix
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112 Cerebellum
113 Brainstem

114 Fourth Ventricle and Cerebellum

Cranial and Cervical Nerves

Plates 115-134

115 Cranial Nerve Nuclei in Brainstem: Schema

116 Cranial Nerve Nuclei in Brainstem: Schema
(continued)

117 Cranial Nerves (Motor and Sensory Distribution):
Schema

118 Olfactory Nerve (I): Schema
119 Optic Nerve (ll) (Visual Pathway): Schema

120 Oculomotor (lll), Trochlear (IV), and Abducent (VI)
Nerves: Schema

121 Trigeminal Nerve (V): Schema

122 Facial Nerve (VII): Schema

123 Vestibulocochlear Nerve (VIIl): Schema
124 Glosssopharyngeal Nerve (IX): Schema
125 Vagus Nerve (X): Schema

126 Accessory Nerve (XI): Schema

127 Hypoglossal Nerve (XIl): Schema

128 Cervical Plexus: Schema

129 Autonomic Nerves in Neck

130 Autonomic Nerves in Head

131 Ciliary Ganglion: Schema

132 Pterygopalatine and Submandibular Ganglia:
Schema

133 Otic Ganglion: Schema

134 Taste Pathways: Schema

Cerebral Vasculature
Plates 135-146
135 Arteries to Brain and Meninges

136 Arteries to Brain: Schema

137 Arteries of Brain: Inferior Views

138 Cerebral Arterial Circle (of Willis)

139 Arteries of Brain: Frontal View and Section
140 Arteries of Brain: Lateral and Medial Views

141 Arteries of Posterior Cranial Fossa
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142
143
144
145

146

Veins of Posterior Cranial Fossa

Deep Veins of Brain

Subependymal Veins of Brain

Hypothalamus and Hypophysis

Arteries and Veins of Hypothalmus and Hypophysis

Regional Scans

Plates 147-148

147

148

w2 TR

Cranial Imaging (MRV and MRA)

Cranial Imaging (MRI)
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