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Foreword

Each of the authors of the single-volume Thieme Atlas of Anatomy was
impressed with the extraordinary detail, accuracy, and beauty of the
illustrations that were created for the Thieme three-volume series of anatomy
atlases. We felt these images were one of the most significant additions to
anatomic education in the past 50 years. The effective pedagogical approach
of this series, with two-page learning units that combined the outstanding
illustrations and captions that emphasized the functional and clinical
significance of structures, coupled with the numerous tables summarizing key
information, was unique. We also felt that the overall organization of each
region, with structures presented first systemically–musculoskeletal, vascular,
and nervous–and then topographically, supported classroom learning and
active dissection in the laboratory.

This series combines the best of a clinically oriented text and an atlas. Its
detail and pedagogical presentation make it a complete support for classroom
and laboratory instruction and a reference for life in all the medical, dental,
and allied health fields. Each of the volumes–General Anatomy and
Musculoskeletal System, Internal Organs, and Head, Neck, and
Neuroanatomy–can also be used as a stand-alone text/atlas for an in-depth
study of systems often involved in the allied health/medical specialty fields.

We were delighted when Thieme asked us to work with them to create a
single-volume atlas from this groundbreaking series, and we owe a great debt
to the authors and illustrators of this series inasmuch as their materials and
vision formed the general framework for the single-volume Thieme Atlas of
Anatomy.

We thank the authors and illustrators for this very special contribution to the
teaching of anatomy and recommend it for thorough mastery of anatomy and
its clinically functional importance in all fields of health care-related
specialties.

Lawrence M. Ross, Brian R. MacPherson, and Anne M. Gilroy



Preface to the Second Edition

Six years have passed since the first edition of the THIEME Atlas of
Anatomy: Head, Neck, and Neuroanatomy was published. It has passed its
first test and met the needs of students and practitioners everywhere, as
evidenced by the many letters and e-mails we have received. We thank you
for your praise and constructive criticism, which helps us keep improving this
atlas.

Clinical knowledge presented in conjunction with anatomy is increasingly
important earlier and earlier in the study of medicine. This has been further
strengthened in this edition with the inclusion of about 30 new two-page
spreads across the book devoted to

• osteoarthritis of the hip joint,
• compression syndromes of peripheral nerves,
• conduction anesthesia of peripheral nerves,
• shoulder arthroscopy and degenerative changes of the shoulder joint,
• functions of individual muscles and the symptoms associated with

shortening or weakening of these muscles, and
• diagnostic imaging of the large joints, such as the shoulder, elbow, and

wrist, and the hip, knee, and ankle.

In addition, we have added spreads on important foundational information on
the common imaging planes for plain film, MRI, and CT scans, the structure
of skeletal muscle fibers, the structure and chemical composition of hyaline
cartilage, and the regeneration of peripheral nerves.

We have also checked, corrected, and updated all the information in this
atlas.

With these improvements, this atlas is even better suited to students of
medicine in what the World Health Organization (WHO) is again calling the
“Decade of Bones and Joints” (first 2000 to 2010 and now 2010 to 2020) to
draw attention to the continuing prominence and dramatic rise of diseases of



the musculoskeletal system with the rise in average life expectancy
worldwide. Today more than half the chronic diseases of those over 60
involve the bones (e.g., osteoporosis) and joints (e.g., osteoarthritis), with
tremendous economic consequences. One of the main reasons WHO is
publicizing this is so that the world’s universities appropriately prepare
physicians, physical therapists, and other health care workers to address the
growing global burden of these diseases due to the aging population.

This atlas emphasizes the correlations between physiologic changes in the
course of life, the frequency of certain pathologic phenomena, and effective
diagnostics while teaching the anatomy, better preparing students to treat
patients with musculoskeletal diseases when they meet them in the clinic or
in practice. When an elderly person suffers a fracture, it is not sufficient to
just address the fracture. The doctor must learn why the fracture happened
and address the underlying cause. Does, for example, the patient have
osteoporosis, or is he or she so inflexible that any unexpected need to move
leads to a fall? Interdisciplinary cooperation is needed to address these causes
and provide appropriate preventive and rehabilitative care. The older we get,
the more important it is for us to keep the musculoskeletal system in motion
to curb degenerative disease and prevent injury.

We hope that this atlas continues to meet your needs in the classroom and
clinic, helps you attain a more nuanced understanding of the anatomy of the
musculoskeletal system, and brings the fascination of anatomy in motion
home to you.

Our special thanks to Prof. Dr. Cristoph Viebahn, Georg-August University,
Göttingen, and Prof. Dr. Thilo Wedel, Christian-Albrechts University, Kiel,
for their commitment to and constructive help on the new edition.

Michael Schuenke, Erik Schulte, Udo Schumacher,
Markus Voll, and Karl Wesker

Kiel, Mainz, Hamburg, Munich, and Berlin



Preface to the First Edition

When Thieme started planning this atlas, they sought the opinions of students
and instructors in both the United States and Europe on what constituted an
“ideal” atlas of anatomy—ideal to learn from, to master extensive amounts of
information while on a busy class schedule, and, in the process, to acquire
sound, up-to-date knowledge. The result of our work in response to what
Thieme learned is this atlas. The Thieme Atlas of Anatomy, unlike most other
atlases, is a comprehensive educational tool that combines illustrations with
explanatory text and summary tables, introducing clinical applications
throughout, and presenting anatomic concepts in a step-by-step sequence that
includes system-by-system and topographical views.

Because the Thieme Atlas of Anatomy is based on a fresh approach to the
underlying subject matter, it was necessary to create an entirely new set of
illustrations for it—a task that took eight years. Our goal was to provide
illustrations that would compellingly demonstrate anatomic relations and
concepts, revealing the underlying simplicity of human anatomy without
sacrificing detail or aesthetics.

With the Thieme Atlas of Anatomy, it was our intention to create an atlas that
would guide students in their initial study of anatomy, stimulate their
enthusiasm for this intriguing and vitally important subject, and provide a
reliable reference for experienced students and professionals alike.

“If you want to attain the possible, you must attempt the impossible”
(Rabindranath Tagore).

Michael Schuenke, Erik Schulte, Udo Schumacher,
Markus Voll, and Karl Wesker



A Note on the Use of Latin Terminology

To introduce the Latin nomenclature into an English textbook is a delicate
task, particularly because many Latin loanwords have passed into general
use. Some loanwords are so common that fluency of the text would be
disturbed if they were to be translated back into Latin. These Latin loanwords
have typically undergone several adaptations before becoming part of the
English language. A term such as sympathetic trunk (lat. truncus sympaticus)
has undergone morphological adaptation (through the loss of masculine
suffix -us), orthographical adaptation (through the substitution of a
”Germanic” k for a Latin c), and phonological adaptation (th and e instead of
t and i). In addition, the word order has been reversed. The Latin term
sympaticus is in fact borrowed from the late Greek word sympathetikos (from
sympathes ”having a fellow feeling, affected by like feelings”), thereby
illustrating that terms move between languages when cultures meet.

Other anatomical terms are so colloquial (e.g., hand), that a Latin term (e.g.,
manus) would be inappropriate to use at all occasions. Clearly, the text would
easily become unreadable if a strict translation of all English terms into Latin
were imposed.

As a result, Latin has been used as long as it does not disrupt the flow of the
text and whenever possible in figures and tables. In some cases, dual
terminology has been used, with either the English or Latin word in
parenthesis. As much as possible, the terminology of Terminologia
Anatomica (1998) has been followed.

Hugo Zeberg, M.D., Ph.D.
Lecturer

Karolinska Institutet
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1. Overview

1.1 Regions and Palpable Bony Landmarks

A Head and neck regions
Right anterior view.



B Head and neck regions
Right posterior view.

C Head and neck regions

Head regions Neck regions

• Regio frontalis
• Regio parietalis
• Regio occipitalis
• Regio temporalis
• Regio auricularis
• Regio mastoidea
• Regio facialis
– Regio orbitalis
– Regio infraorbitalis
– Regio buccalis
– Regio parotideomasseterica
– Regio zygomatica

• Regio cervicalis anterior
– Trigonum submandibulare
– Trigonum caroticum
– Trigonum musculare (omotracheale)
– Trigonum submentale

• Regio sternocleidomastoidea
– Fossa supraclavicularis minor

• Regio cervicalis lateralis
– Trigonum omoclaviculare (fossa supraclavicularis major)

• Regio cervicalis posterior



– Regio nasalis
– Regio oralis
– Regio mentalis

The regions of the head and neck are clinically important since they can
exhibit many skin lesions, the location of which must be precisely described.
This is particularly important for skin cancer given that the tissue fluid,
through which the tumor cells spread, drains into different groups of lymph
nodes named for their location.

D Regions of the neck (cervical regions)
a Right lateral view; b Left posterior oblique view.
These neck muscles are easily visible and palpable, making them suitable as
landmarks for a topographical classification of the neck.



E Palpable bony landmarks at the head and neck
a Frontal view; b Dorsal view.

1.2 Head and Neck and Cervical Fasciae

The head and neck form an anatomical and functional unit with the neck
connecting the head and the trunk. The neck contains many pathways to
which the cervical viscera are indirectly attached. In the head however, there
is only visceral fascia around the glandula parotidea but no general fasciae.
Multiple fascial layers subdivide the neck into compartments which will be
referred to when describing the location of structures within the neck.

A Sequence of topics in this chapter about the head and neck

Overview • Regions and palpable bony landmarks
• Head and neck with cervical fasciae
• Clinical anatomy of the head and neck
• Embryology of the face
• Embryology of the neck

Bones • Cranial bones
• Teeth
• Cervical spine



• Ligaments
• Joints

Muscles • Muscles of facial expression
• Mm. masticatorii
• Neck muscles

Classification of
pathways

• Arteries
• Veins
• Lymphatics
• Nerves

Organs and their
pathways

• Ear
• Eye
• Nose
• Cavitas oris
• Pharynx
• Gl. parotidea
• Larynx
• Gl. thyoridea and gl. parathyoridea

Topographical anatomy • Anterior facial region
• Neck, anterior view, superficial layers
• Neck, anterior view, deep layers
• Lateral head: superficial layer
• Lateral head: middle and deeper layer
• Fossa infratemporalis
• Fossa pterygopalatina
• Regio cervicalis lateralis
• Apertura thoracis superior, trigonum caroticum, and trigonum

omoclaviculare
• Regio cervicalis posterior and regio occipitalis
• Cross-section of the head and neck

B Fascia cervicalis
Deep to the skin is the superficial cervical fascia (subcutaneous tissue) which
contains the platysma muscle anterolaterally. Deep to the superficial are the
following layers of fascia cervicalis:

1. Lamina superficialis: envelops the entire neck, and splits to enclose the
m. sternocleidomastoideus and m. trapezius.

2. Lamina pretrachealis: the muscular portion encloses the mm.
infrahyoidei, while the visceral portion surrounds the gl. thyroidea,



larynx, trachea, pharynx, and oesophagus.
3. Lamina prevertebralis: surrounds the cervical columna vertebralis, and

the muscles associated with it.
4. Vagina carotica: encloses the a. carotis communis, v. jugularis interna,

and n. vagus.
5. Visceral fascia: encloses the larynx, trachea, pharynx, oesophagus, and

gl. thyroidea.

C Superficial and inferior boundaries of the neck
Left lateral view. The following palpable structures define the superior and
inferior boundaries of the neck:

• Superior boundaries: inferior border of the mandibula, tip of the proc.
mastoideus, and protuberantia occipitalis externa

• Inferior boundaries: incisura jugularis, clavicula, acromion, and proc.
spinosus of the C 7 vertebra.



D Relationships of the fascia cervicalis in the neck. Transverse section at
the level of the C 5 vertebra

The full extent of the fascia cervicalis is best appreciated in a transverse
section of the neck:
• The muscle fascia splits into three layers:

– Lamina superficialis (orange),
– Lamina pretrachealis (green), and
– Lamina prevertebralis (violet).

• There is also a neurovascular fascia, called the vagina carotica (light blue),
and

• a visceral fascia (dark blue).



E Fascial relationships in the neck
a Anterior view. The cutaneous muscle of the neck, the platysma, is highly



variable in its development and is subcutaneous in location, overlying the
superficial cervical fascia. In the dissection shown, the platysma has been
removed at the level of the inferior mandibular border on each side. The
cervical fasciae form a fibrous sheet that encloses the muscles,
neurovascular structures, and cervical viscera (see B for further details).
These fasciae subdivide the neck into spaces, some of which are open
superiorly and inferiorly for the passage of neurovascular structures. The
lamina superficialis of the fascia superficialis has been removed at left
center in this dissection. Just deep to the lamina superficialis is the
muscular portion of the lamina pretrachealis, part of which has been
removed to display the visceral portion of the lamina pretrachealis. The
neurovascular structures are surrounded by a condensation of the fascia
cervicalis called the vagina carotica. The deepest layer of the fascia
cervicalis, called the lamina prevertebralis, is visible posteriorly on the left
side. These fascia-bounded connective-tissue spaces in the neck are
important clinically because they provide routes for the spread of
inflammatory processes, although the inflammation may (at least initially)
remain confined to the affected compartment.

b Left lateral view. This midsagittal section shows that the deepest layer of
the fascia cervicalis, the lamina prevertebralis, directly overlies the
columna vertebralis in the median plane and is split into two parts. With
tuberculous osteomyelitis of the cervical spine, for example, a gravitation
abscess may develop in the “danger space” along the lamina prevertebralis
(retropharyngeal abscess). This fascia encloses muscles laterally and
posteriorly (see D). The vagina carotica is located farther laterally and does
not appear in the midsagittal section.

1.3 Clinical Anatomy



A Cleavage or tension lines
Anterior oblique view.
Skin and its subcutaneous tissue are under tension, explaining why a small,
round needle hole can result in a small longish slit in the skin aligned along
the tension lines in the area around the incision. To promote swift healing and
reduce visible scarring, incisions in the head region are aligned along these
tension lines. Knowledge of the tension line patterns in the face and neck are
critically important in plastic surgery to minimalize scarring in these highly
visible areas.



B Projection of clinically important structures onto the head and neck
Frontal view (a and b) and right lateral view (c).
a Exit points of the n. trigeminus (CN V-sensory): These points are important

for sensory testing of the head. If the pressure of a fingertip placed at these
exit points causes pain, the respective branch of the n. trigeminus is
stimulated.

b Skin areas above the sinus paranasales: When sinus paranasales are
inflamed, the skin areas above them are sensitive to pressure, causing pain.

c Superficial lymph nodes at the junction between head and neck: The most
important of lymph node groups are shown here. If the lymph nodes are
enlarged, the cause can be related to inflammation or a tumor in the
tributary area of the nodes. During a clinical examination of the head, these
lymph node groups are always palpated.



C Regions of the neck (cervical regions)
a Right lateral view; b Left posterior view.
Certain deeper structures of the neck project onto other regions. Conversely,
pathological changes in one region can be referred to the underlying
anatomical structure.

Regio cervicalis anterior
• Trigonum submandibulare

– Nll. submandibulares
– Gl. submandibularis
– N. hypoglossus
– Gl. parotidea (posterior)



• Trigonum caroticum
– Bifurcatio carotidis
– Glomus caroticum
– N. hypoglossus

• Trigonum musculare
– Gl. thyroidea
– Larynx
– Trachea
– Oesophagus

• Trigonum submentale
– Nll. submentales

Regio sternocleidomastoidea
• M. sternocleidomastoideus
• A. carotis
• V. jugularis interna
• N. vagus
• Nll. cervicales laterales

Regio cervicalis lateralis
• Nll. cervicales laterales
• N. accessorius
• Plexus cervicalis
• Plexus brachialis

Regio cervicalis posterior
• Mm. colli
• Trigonum arteriae vertebralis



D Left-sided muscular torticollis (after Anschütz)
Torticollis and struma (swellings of the necksee E) can be readily diagnosed
by visual examination. In the case of torticollis, the m.
sternocleidomastoideus is shortened—most commonly as a result of
intrauterine malposition in infants. The head is tilted toward the affected side
and is slightly rotated toward the opposite side. Without therapy (physical
therapy/surgery) torticollis secondarily leads to asymmetrical growth of
spinal column and facial skeleton. The effects of the cranial asymmetry may
include a convergence of the facial planes toward the affected side (see lines).

E Retrosternal goiter (after Hegglin)
A goiter that arises from the inferior poles (see p. 214) of the gl. thyroidea
may extend to the apertura thoracis superior and compress the cervical veins
at that level. The result of this is venous congestion and dilation in the head
and neck region.



F Assessing the central venous pressure in the neck in a semi-upright
position

Normally the cervical veins are collapsed in the sitting position. But in a
patient with right-sided heart failure, there is diminished venous return to the
right heart, causing distention of the vv. jugulares. The extent of the venous
congestion is indicated by the level of pulsations in the v. jugularis externa
(the “venous pulse,” upper end of the blue line). The higher the level of
jugular pulsation, the greater the backup of blood into the vein. This provides
a means of assessing the severity of right-sided heart failure.

1.4 Embryology of the Face
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