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The study of Human Anatomy requires significant theoretical learning coupled with an indispensable vi-
sual and manual contact with the human body. In theoretical learning, graphic representations play an im-
portant role in rendering the comprehension more immediate with respect to verbal description, notwith-
standing its elaborate detail. Hence, the common need on the part of teachers and students to have clear and 
explanatory images – teachers for their lessons and students for their personal study. Ever since the begin-
ning of the study of Human Anatomy – with the drawings of Leonardo da Vinci and Andreas Vesalius – an-
atomic illustration has always been an indispensable tool used alongside dissection to show students the top-
ographic reality of organs and systems.

In the last few years, technological progress has enabled computer graphics, image post-processing meth-
ods and diagnostic imaging technologies to attain levels of detail and resolution unimaginable even just a 
decade ago. Combining these approaches, it is now possible to obtain extraordinarily realistic two- and three-
dimensional anatomic representations of the living human body. And, with the aid of invasive diagnostic 

Andreae Vesalii, Suorum de humani corporis fabrica librorum epitome, Londini 1545
(courtesy of the Department of Experimental Medicine, Section of Human Anatomy, University of Genoa)

Preface

Exemplificative images
from the Atlas of Human Anatomy
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techniques (e.g. endoscopy, laparoscopy or thoracoscopy), one can also accompany these with images and 
videos of high anatomic quality and comprehensibility. 

Thus the study of Human Anatomy on the cadaver can profit and gain from that based on the living hu-
man body, i.e. what the future doctors and health professionals will eventually be dealing with.

Based on these considerations we have created an innovative Atlas composed of an amply illustrated text 
and of a web area rich in original contents, in which both Anatomy as studied on the cadaver and Anatomy 
of the living human body find their place within a coordinated, organized framework. 

The print version of the Atlas is organized on a regional and topographic basis. Each chapter is illustrat-
ed with the aid of:
• accurately executed and didactically useful drawings
• stratigraphic sequences that allow the reader, page by page, to reconstruct the organization of the various 

anatomic regions
• realistic CT or MR images of the living human body, elaborated with a program of three-dimensional vol-

ume rendering
• photographs of laparoscopic and endoscopic examinations.

The “Virtual Campus” web platform gathers together a vast catalogue of didactic material that is imme-
diately accessible to the user thanks to its innovative organization with respect to the general world of Anat-
omy atlases. Each resource proposed is clearly framed within its area of reference; in addition, to shorten re-
search times, the user can take advantage of interactive guided courses that provide full-fledged descriptions 
of anatomic areas presented in the format of a frontal lesson.

Contents of the web platform include:
• video lectures of Topographic Anatomy guide the user through resources related to the specific topic, by 

means of links becoming available when required
• interactive 3D reconstructions of CT or MR examinations of single organs or regions
• commented videos of laparoscopies and endoscopies
• commented videos of anatomic dissections on cadavers
• interactive stratigraphic animations.

Our aim with this work was to create a useful instrument both for students and teachers: as a tool for stu-
dents in the study of anatomy and an indispensable companion throughout the whole course of their stud-
ies leading to graduation; and as an aid for teachers in the preparation of their own lessons. 

But not only: it is now statistically proven that the knowledge of Anatomy acquired in the course of stud-
ies tends to diminish over time, and so needs to be updated constantly. Hence, this Atlas is also addressed 
to health professionals as a valid tool of consultation for updating their knowledge.

The particular development of some parts - that may appear to be highly specialized - makes this Atlas 
suitable for students and health professionals not only in the area of Medicine and Surgery, but also in the 
areas of Physiotherapy, Nursing Sciences, Motor Sciences, Dentistry and for all health professional courses. 

This compact edition, although with fewer illustrations and a limited reorganization, covers exhaustively 
all parts of the human body, with the same attention to details given to the three-volume version, and offer-
ing, especially by the students, an easier and handy consultation.

We feel the need to express a sincere and heartfelt gratitude to the Publisher’s staff, for the great profes-
sionalism and enthusiasm demonstrated in the realization of this work alongside all of us.

We also extend our thanks to all those – colleagues, scientists, teachers and assistants – who have helped 
us with their advice, materials and critical review, stimulating us to bring to reality a milestone in the inter-
national panorama of publishing.

the Editors and the Contributors
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Schematic Representations

Simple and immediate summary diagrams present the distri-
bution and drainage pathways of arteries, veins, and lymphatic 
vessels in a concise and explanatory manner.

Constituent Elements of the Atlas
The Atlas deals with the organization of the human body through various means of displaying the complex 
structures composing it.

Traditional Pictorial Illustrations

Traditional, top notch iconography with color drawings, mas-
terfully made specifically for this work, basic teaching aids ac-
companied by extensive explanatory captions.

Live Endoscopic Images

Images obtained during diagnostic examinations of 
thoracoscopy, laparoscopy, and endoscopy provide 
details of the anatomy of the living.
The images are taken from videos entirely available 
as digital subsidies on the web platform associated 
with the Atlas.
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Nerves Heart

Sympathetic trunk

Dorsal motor nucleus
of vagus nerve

To solitary
tract nucleus

Inferior ganglion

Vagus nerve [X]

T1

T4

T3

T2

Superior cervical
ganglion

Superior cervical cardiac branches
of vagus nerve

Inferior cervical cardiac branches
of vagus nerve

Middle cervical
ganglion
(Thyroid ganglion)

Cervicothoracic
ganglion
(Stellate ganglion)

Second thoracic
ganglion

Third thoracic
ganglion

Fourth thoracic
ganglion

Cardiac plexus

Sympathetic preganglionic fibers

Sympathetic postganglionic fibers

Parasympathetic preganglionic fibers (vagus nerve)

Parasympathetic postganglionic fibers (vagus nerve)

Sympathetic afferent fibers

Parasympathetic afferent fibers (vagus nerve)

Superior cervical
cardiac nerve

Middle cervical
cardiac nerve

Inferior cervical
cardiac nerve

Thoracic cardiac
branches

of sympathetic
trunk

Thoracic cardiac
branches

of vagus nerve

Coronary plexus

Cardiac plexus
around the base

of the heart

Arch of aorta
and thoracic aortic

plexus

Superior cervical
cardiac branch
of vagus nerve

Inferior cervical
cardiac branch
of vagus nerve

Recurrent
laryngeal nerves

(or inferior)

Thoracic cardiac
branches

of vagus nerve

Cervicothoracic ganglion
(Stellate ganglion)

Sympathetic trunk
Thoracic cardiac branches
of thoracic ganglia

Inferior cervical cardiac nerve

Superior cervical cardiac nerve

Middle cervical cardiac nerve

Middle cervical ganglion
(Thyroid ganglion)

Schematic representation of the innervation of the 
heart. Detail of the composition of the nerve fibers that 
arrive at and depart from the cardiac plexus.

Schematic representation of the plexuses of autonomic 
fibers present on the heart and adjacent vessels, which 
are formed of fibers of the sympathetic (in red) and para-
sympathetic nervous system (in blue).
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HEAD AND NECK

Vessels of the neck, anterior view. The common carotid artery originates on the right side from the brachiocephalic trunk and on the left 
directly from the arch of the aorta. At the level of the superior border of the thyroid cartilage, it divides into the internal and external carotid 
arteries. The subclavian artery, that originates on the right from the brachiocephalic trunk and on the left from the arch of the aorta, can be 
subdivided into three parts. From the first part arise: superoposteriorly, the vertebral artery; inferiorly, the internal thoracic artery; and, 
anteriorly, the thyrocervical trunk, which divides into the suprascapular (or transverse scapular), superficial cervical and inferior thyroid 
arteries. From the second part of the subclavian artery (on the right) and from the first part (on the left), the costocervical trunk arises pos-
teriorly, which then divides into the supreme intercostal and deep cervical arteries. The third part of the subclavian artery gives rise to the 
transverse cervical artery and to the posterior scapular artery. The superior thyroid artery originates anteriorly from the external carotid 
artery at the level of the greater horn of the hyoid bone.
The internal jugular vein, which drains blood from the cranium, brain, superficial parts of the face and much of the neck, descends in the 
neck and unites with the subclavian vein, forming the brachiocephalic vein. The external jugular vein collects blood from the scalp and 
face and is formed by the union of the posterior division of the retromandibular vein (or posterior facial vein) with the posterior auricular 
vein. It descends in the lateral part of the neck and empties into the subclavian vein. The anterior jugular vein, which drains blood from the 
skin and muscles of the anterior cervical region, descends anteriorly in the neck and heads laterally to unite with the termination of the ex-
ternal jugular vein. The two anterior jugular veins are united, just above the manubrium of the sternum, by the jugular venous arch. The 
common facial vein is formed by the union of the anterior branch of the retromandibular vein with the facial vein (or anterior facial vein).

Left vertebral artery

Left carotid arteryexternal

Left carotid arteryinternal

Left common carotid artery

Thyroid gland

Left superficial cervical artery

Trachea

Brachiocephalic trunk

Left first posterior
intercostal artery

Arch of aorta

Esophagus

Right second posterior
intercostal artery

First rib [I]

Right common carotid artery

Right superior thyroid artery

Hyoid bone

Right supreme intercostal artery

Right thyrocervical trunk
Left inferior thyroid artery

Left costocervical trunk

Left suprascapular artery

Left deep cervical artery

Thyroid cartilage
of larynx

Right facial vein
(Anterior facial vein)

Right retromandibular vein
(Posterior facial vein)

Right superior thyroid vein

Right internal jugular vein

Right external jugular vein

Right brachiocephalic vein

Azygos vein

Superior vena cava

Left deep cervical vein

Left common facial vein

Left internal jugular vein

Left external jugular vein

Jugular venous arch

Right middle thyroid vein

Right deep cervical artery

Left anterior jugular vein

Left internal thoracic vein

Left brachiocephalic vein

Inferior thyroid veins

Right axillary artery and vein

Right transverse cervical artery and vein

Right internal thoracic artery and vein

Left subclavian artery and vein

Left axillary artery and vein

Vascularization
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Tracheal cartilages

Trachea

Thyroid cartilage

Hyoid bone

Cricoid cartilage

Vocal ligament

Lateral
cricoarytenoid

Vocalis
(medial bundle

of )thyroarytenoid

Conus elasticus
(Cricovocal membrane)

Vestibular ligament

Quadrangular membrane

Piriform fossa

Thyrohyoid membrane

Epiglottis

Laryngeal vestibule

Inferior constrictor
of pharynx,

thyropharyngeal part
(Thyropharyngeus)

Infraglottic cavity

Cricothyroid

Thyroarytenoid,
lateral bundle

Laryngeal ventricle

Glottis

Epiglottis

Quadrangular
membrane

Vestibular fold

Tracheal cartilages

Cuneiform
tubercle

Corniculate
tubercle

Vocal fold

Rima glottidis observed with the laryngo-
scope. The vocal folds (true vocal cords) are 
found below the vestibular folds (ventricular 
folds or false vocal cords). The free edge of each 
true vocal cord protrudes toward the laryngeal 
cavity and delimits, with that of the other side, 
the rima glottidis, triangular in shape with its 
apex in front, corresponding to the apex of the 
thyroid cartilage, and its base behind, between 
the arytenoid cartilages.

Body of hyoid bone

Triticeal cartilage

Lateral
thyrohyoid ligament

Transverse arytenoid,
transected

Oblique arytenoid,
transected

Epiglottic cartilage

Trachea

Thyrohyoid membrane

Cuneiform tubercle

Thyroid cartilage

Vocalis

Laryngeal ventricle

Epiglottic tubercle

Cuneiform cartilage

Quadrangular membrane

Corniculate cartilage

Aryepiglottic fold

Vestibular ligament

Arytenoid cartilage

Vocal ligament

Conus elasticus
(Cricovocal membrane),
transected

Cricoid cartilage,
transected

Tracheal cartilages,
transected

Cricothyroid
straight part –
oblique part –

Frontal section of the larynx, posterior 
view of the anterior part. One can see 
the laryngeal vestibule, between the 
laryngeal inlet and the rima vestibuli, 
situated among the vestibular folds, 
which contain in their thickness the 
vestibular ligament. The vocal folds are 
situated below the vestibular folds and 
delimit the rima glottidis, the narrowest 
point of the laryngeal cavity. They con-
tain in their anterior part the vocal liga-
ment and the vocalis. The infraglottic 
cavity extends between the glottis and 
a plane passing through the inferior 
margin of the cricoid cartilage, narrow-
ing as it descends.

Larynx, posterior view after tran-
secting the arytenoid muscles and 
cricoid cartilage. In the left half, 
one can see the laryngeal cavity 
covered by the mucosa of the lar-
ynx with, in succession from top to 
bottom, the laryngeal inlet, laryn-
geal vestibule, laryngeal ventricle, 
glottis and infraglottic cavity. In 
the right half, with the mucosa re-
moved, the quadrangular mem-
brane with the vestibular ligament 
is visible as well as the conus elasti-
cus with the vocal ligament.

Larynx Muscles and Structures
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Live Three-dimensional Images

The three-dimensional images of the living ob-
tained with 3D volume rendering technique, of CT 
or MR image sequences help to understand the 
most refined anatomic details. Stratigraphic se-
quences and interactive 3D reconstructions are 
present in the Atlas web platform.
The reader, either a student or a professional, will have access 
to anatomic images – derived from cadavers, pictorial or ob-
tained from a living human subject, through the use of diag-
nostic imaging techniques such as NMR or CT, viewed from di-
verse angles, or projections. In particular, except in the case of 
particular visualizations which are otherwise indicated, imag-
es on a transverse plane obtained with diagnostic imaging 
techniques are always presented according to a conventional 
projection from below, with the subject placed in supine posi-
tion. In contrast, anatomic pictorial images or representations 
are presented according to a projection from above.

Summary Tables

Numerous tables summarize the boundaries and content of an-
atomical regions, arteries, veins, nerves, lymph nodes, muscles, 
joints, and bones, providing and organizing the most relevant 
information for each item schematically.

Diagrams Provide
Examples of Nerve Plexuses

The organization of the nerve plexuses, 
sensory, and motor pathways is presented 
with effective summary patterns that ac-
company the most complex anatomical 
drawings.
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THORAX

Heart in situ. Frontal section passing through the aortic valve. The region in the box corresponds to the area highlighted in the figure below.

Three-dimensional image of a living human body, obtained by CT scan using a 3D volume rendering technique, showing the atrial and ven-
tricular cavities, ascending aorta, pulmonary trunk and bronchial tree. Inside the box, the aortic valve is visible.

Superior vena cava

Right lung

Left lung

Arch of aorta

Cardiac plexus

Left brachiocephalic
vein

Right brachiocephalic
vein

Ascending aorta

Right atrium

Right ventricle

Left ventricle

Pericardium

Left auricle

Pulmonary trunk

Horizontal fissure
of right lung

Aortic valve:
– posterior

– right
semilunar cusp

semilunar cusp

Muscular part
of interventricular septum

Membranous part
of interventricular septum

Bronchial tree

Pulmonary trunk

Left coronary artery

Mitral
(Left atrioventricular valve)

valve

Left ventricle

Superior vena cava

Bronchial tree

Ascending aorta

Right atrium

Aortic bulb

Right coronary artery

right marginal branch –

Aortic valve:
– posterior

– right
semilunar cusp

semilunar cusp
Membranous part

of interventricular septum

Muscular part
of interventricular septum

Internal Configuration
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Distribution of the Nerves of the Thorax

Summary table of the nerves of the thorax. In simple bold, the nerves that originate from the spinal nerves; in bold underlined, the nerves
of the sympathetic nervous system; in italics, the vagus nerve, whose visceral component is an afferent of the parasympathetic nervous system

NERVE(S) ORIGIN RAMIFICATIONS DISTRIBUTION

Accessory phrenic Inconstant branch of the fifth cervical nerve
 which originates together
 with the subclavian nerve

Unites with the phrenic nerve Diaphragm

Ansa subclavia Branch connecting the cervicothoracic
 ganglion with the middle cervical ganglion
 forming an ansa around the subclavian artery

Bronchial branches From the vagus nerve [X], in the thorax To the pulmonary plexus Lungs

Dorsal scapular
 (first posterior
 thoracic nerve)

Supraclavicular part of the brachial plexus,
 from the superior trunk [C4, C5]

Filaments Levator scapulae, rhomboid major,
 rhomboid minor and serratus posterior
 superior

Esophageal branches From the thoracic segment
 of the sympathetic trunk

Esophagus

Greater splanchnic From the thoracic segment of the
 sympathetic trunk with four or five roots;
 runs in the thorax and abdomen

To the celiac plexus and celiac ganglia Through the celiac plexus,
 to the other visceral plexuses
 of the abdominal part

Inferior cervical
 cardiac

Inferior cervical ganglion and first
 thoracic ganglion (the two ganglia can fuse
 together to form the cervicothoracic
 ganglion or stellate ganglion)

To the cardiac plexus Heart

Intercostal
 (anterior rami
 of thoracic nerves
 from T I to T XI;
 the anterior ramus
 of T XII is the
 subcostal nerve)

Thoracic nerves White and gray rami communicantes,
 lateral pectoral cutaneous branch,
 lateral mammary branch of the fourth,
 fifth and sixth intercostal nerve,
 anterior pectoral cutaneous branch,
 medial mammary branch
 of the second, third and fourth
 intercostal nerve, muscular branches,
 collateral branch, anterior and lateral
 abdominal cutaneous branches,
 intercostobrachial nerve

The first 2 nerves supply fibers
 to the upper limbs and thoracic wall;
 the 4 successive nerves to the thoracic wall;
 the 5 inferior nerves to the thoracic
 and abdominal walls; subcostales,
 serratus posterior superior, serratus posterior
 inferior external, internal and innermost
 intercostal muscles, transversus thoracis,
 abdominal muscles (rectus abdominis,
 external oblique, internal oblique,
 transversus abdominis, pyramidalis)

Intercostobrachial
 (posterior branch
 of the lateral pectoral
 cutaneous branch
 of the second
 intercostal nerve)

Second intercostal nerve Anastomoses with the medial
 and posterior cutaneous nerves
 of arm

Skin of the superior half of the medial
 and posterior surfaces of the arm

Intermediate
 supraclavicular

Cervical plexus [C3, C4] Filaments Skin over the pectoralis major and deltoid

Lateral pectoral
 (first anterior
 thoracic nerve)

Infraclavicular part of the brachial plexus,
 from the lateral cord [C5, C6]

Filaments Pectoralis major

Lateral supraclavicular Cervical plexus [C3, C4] Filaments Skin over the superior and posterior parts
 of shoulder

Lesser splanchnic From the thoracic segment
 of the sympathetic trunk,
 in general with three roots;
 runs in the thorax and abdomen

To the celiac plexus and renal
 and suprarenal plexuses

Through the celiac plexus,
 to the other visceral plexuses
 of the abdominal part

Long thoracic
 (second posterior
 thoracic nerve)

Supraclavicular part of the brachial plexus,
 from the superior and middle trunks
 [C5, C6, C7]

Filaments Serratus anterior

Medial pectoral
 (second anterior
 thoracic nerve)

Infraclavicular part of the brachial plexus,
 from the medial cord [C8, T I]

Filaments Pectoralis minor and inferior part
 of pectoralis major

Medial supraclavicular Cervical plexus [C3, C4] Filaments Skin of the medial part of the infraclavicular
 region until the median line,
 sternoclavicular joint

Middle cervical cardiac Middle cervical ganglion (thyroid ganglion) To the deep part of the cardiac plexus Heart

Phrenic Cervical plexus, with a principal root
 from the fourth cervical nerve
 and two accessory, inconstant,
 roots from the third and fifth cervical nerves

Pericardial branch
 and phrenicoabdominal branches

Diaphragm, pericardium, pleura,
 great vessels passing through
 the diaphragm, peritoneum

Posterior rami
 of thoracic nerves

Thoracic nerves Medial and lateral branches Skin of the vertebral region
 and muscles of back proper

continued

Human Anatomy • Atlas

292 Nerves Brachial Plexus

Schematic representation of the cervical and brachial plexuses. In the left part of the picture, the cervical plexus is represented in gray. It is 
formed by the anterior rami of the first four cervical nerves (  Head and Neck, Nerves, Cervical Plexus). Each anterior ramus, with the exception 
of the 1st cervical nerve, divides into two branches, an ascending and a descending one, which unite with the corresponding rami of the contigu-
ous nerves to construct the cervical loops; the descending branch of the 4th cervical nerve anastomoses with the anterior ramus of the 5th cervical 
nerve, which forms part of the brachial plexus. From the cervical plexus arise cutaneous and muscular anastomotic branches. The brachial plexus 
is represented in different colors. It is composed of the anterior rami of the 5th, 6th, 7th and 8th cervical nerves and of the 1st thoracic nerve. From 
this plexus originate terminal and collateral branches. In the right part of the picture, the dorsal branches of the cervical nerves are represented.

C1

C2

C3

C4

C5

C6

C8

C7

T1

Brachial
plexus

Phrenic nerve [C3-C5]

Dorsal scapular nerve [C5]

Suprascapular nerve [C5, C6]

Long thoracic nerve [C5-C7]

First intercostal nerve [T1]

Medial pectoral nerve [C8, T1]

Lower subscapular nerve [C6-T1]

Upper subscapular nerve [C5, C6]

Thoracodorsal nerve [C6-C8]

Medial cutaneous nerve
of forearm [C8, T1]

Medial cutaneous nerve of arm [C8, T1]

Median nerve [C5-T1]

Ulnar nerve [C8, T1]

Radial nerve [C5-T1]

Axillary nerve [C5, C6]

Musculocutaneous nerve [C5-C7]

Lateral pectoral nerve [C5, C6]

Subclavian nerve [C5, C6]

Accessory
nerve [XI]

Muscles
of back proper,
skin of the back

region

Ventral (anterior) rami Dorsal (posterior) ramiSpinal nerves

Supraclavicular nerves [C3, C4]

Nerve to the inferior belly
of the omohyoid [C1-C3]

Nerve to the superior belly
of the omohyoid [C1]

Nerve to the thyrohyoid [C1]

Ansa cervicalis [C1-C3]

Nerve to the geniohyoid [C1]

Hypoglossal nerve [XII]

Transverse cervical nerve [C2, C3]

Great auricular nerve [C2, C3]

Lesser occipital nerve [C2]

Nerve to the sternohyoid [C1-C3]

Nerve to the sternothyroid [C1, C2]

Nerves to the scalene muscles
and levator scapulae [C3, C4]

Anastomotic branch with the vagus nerve [X]

Greater
occipital nerve [C2]

Third
occipital
nerve [C3]

Suboccipital nerve
(posterior ramus
of the first
cervical nerve) [C1]

Nerves to rectus capitis lateralis,
longus capitis

and rectus capitis anterior [C1, C2]

Nerves
to longus capitis
and longus colli
[C2-C4]

Latissimus dorsi

Serratus anterior

Subscapularis

Pectoralis major
and pectoralis minor

Teres major
and subscapularis

Diaphragm, pleura,
pericardium, peritoneum

Supraspinatus
and infraspinatus

Subclavius

Levator scapulae,
rhomboid major

and rhomboid minor,
serratus

posterior superior

Pectoralis major,
pectoralis minor,

skin of the anterior
thoracic wall

Coracobrachialis,
biceps brachii
and brachialis
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Schematic representation of the cervical and brachial plexuses. In the left part o
formed by the anterior rami of the first four cervical nerves ( Head and Neck, Ne
of the 1st cervical nerve, divides into two branches, an ascending and a descending 
ous nerves to construct the cervical loops; the descending branch of the 4th cervical
nerve, which forms part of the brachial plexus. From the cervical plexus arise cutane
is represented in different colors. It is composed of the anterior rami of the 5th, 6th, 
this plexus originate terminal and collateral branches. In the right part of the pictu

Phrenic nerve [C3-C5]

Dorsal scapular nerve [C5]

Suprascapular nerve [C5, C6]

Long thoracic nerve [C5-C7]

First intercostal nerve [T1]

Medial pectoral nerve [C8, T1]

Lower subscapular nerve [C6-T1]

Upper subscapular nerve [C5, C6]

Thoracodorsal nerve [C6-C8]

Medial cutaneous nerve
of forearm [C8, T1]

Medial cutaneous nerve of arm [C8, T1]

Median nerve [C5-T1]

Ulnar nerve [C8, T1]

Radial nerve [C5-T1]

Axillary nerve [C5, C6]

Musculocutaneous nerve [C5-C7]

Lateral pectoral nerve [C5, C6]

Subclavian nerve [C5, C6]

Supraclavicular nerves [C3, C4]

Nerve to the inferior belly
of the omohyoid [C1-C3]

Nerve to the superior belly
of the omohyoid [C1]

Nerve to the thyrohyoid [C1]

Ansa cervicalis [C1-C3]

Transverse cervical nerve [C2, C3]

Great auricular nerve [C2, C3]

Lesser occipital nerve [C2]

Nerve to the sternohyoid [C1-C3]

Nerve to the sternothyroid [C1, C2]

Anastomotic branch with the vagus nerve [X]

Latissimus dorsi

Serratus anterior

Subscapularis

Pectoralis major
and pectoralis minor

Teres major
and subscapularis

Diaphragm, pleura,
pericardium, peritoneum

Supraspinatus
and infraspinatus

Subclavius

Levator scapulae,
rhomboid major

and rhomboid minor,
serratus

posterior superior

Pectoralis major,
pectoralis minor,

skin of the anterior
thoracic wall

Coracobrachialis,
biceps brachii
and brachialis
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Phrenic nerve

Sympathetic trunk

Long thoracic nerve

Supraclavicular nerves

Thoracodorsal nerve

Intercostal nerves

Anterior pectoral
cutaneous branches
(perforating branches)

Anterior ramus

– fifth cervical nerve [C5]
– sixth cervical nerve [C6]
– seventh cervical nerve [C7]
– eighth cervical nerve [C8]
– first thoracic nerve [T1]

Roots of brachial plexus:

Middle trunk

Superior trunk

Inferior trunk

Posterior cord

Lateral cord

Axillary nerve

Medial cord

Lateral pectoral nerve

Medial pectoral nerve

Musculocutaneous nerve

Medial cutaneous
nerve of arm

Radial nerve

Median nerve

Medial cutaneous
nerve of forearm

Ulnar nerve

Medial pectoral nerve (ant. b.)

Medial cutaneous nerve of forearm (term. b.)

Medial cutaneous nerve of arm (term. b.)

T1

C7

C8

C6

C5

C4

C3

Suprascapular nerve (ant. b.)

Subclavian nerve ( )nerve to subclavius (ant. b.)

Phrenic nerve (muscular branch of cervical plexus)

Dorsal scapular nerve (post. b.)

Lateral pectoral nerve (ant. b.)

Axillary nerve (post. b.)

Musculocutaneous nerve (term. b.)

Radial nerve (term. b.)

Median nerve (term. b.)

Ulnar nerve (term. b.)

Lower subscapular nerve (post. b.)

Thoracodorsal nerve (post. b.)

Upper subscapular nerve (post. b.)

Long thoracic nerve (post. b.)

First intercostal nerve
(ant. of first thoracic nerve)r.

Schematic representation showing the structure of the brachial plexus. One can see the 
position of the anterior branches (ant. b.), with the formation of the trunks (superior, middle 
and inferior) and cords, and of the posterior (post. b.) and terminal branches (term. b.). The 
phrenic nerve [C3, C4, C5] belongs to the cervical plexus; the first intercostal nerve to the 
thoracic nerves (anterior ramus of the first thoracic nerve).
Cervical plexus  Head and Neck, Nerves.

Superior trunk

Middle trunk

Inferior trunk

Schematic representation showing the bra-
chial plexus in relation to the skeleton of 
the vertebral column.

Brachial Plexus
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Frontal and Lateral Slider

A sequence of draw-
ings allow the student 
to study the contents 
of the cavities or the 
organization of ana-

tomical regions with a strati-
graphic multidimensional ap-
proach on frontal planes, sagittal 
planes or successive transverse 
planes. The different anatomical 
structures seen in each cavity or 
region are overlapped and added 
progressively. Sliders are avail-
able in the interactive form in the 
web platform associated with the 
Atlas.

Elements of Biomechanics

Drawings, diagrams, and tables facilitate understanding and 
memorization of bones, joints, and muscular complexes and 
joint dynamics.
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Contents of the Head and Neck Neck - Frontal View

CONTENTS OF THE HEAD AND NECK
(in bold are the structures added with respect to the preceding figure)

Common carotid artery
Common facial vein
Cricothyroid
Inferior bulb of jugular vein
Inferior thyroid artery
Internal thoracic artery
Internal thoracic vein

Lateral thoracic vein
Left recurrent (or inferior)
 laryngeal nerve
Long thoracic nerve
Middle thyroid vein
Pretracheal nodes
Styloglossus

Subclavian artery
Thoracic duct
Thoracoacromial artery
Thoracoacromial vein
Thyroid gland
Vagus nerve [X]

Anterior view of the neck with the head 
extended. With respect to the previous 
figure, the thyrohyoid and sternothy-
roid and, partially, the anterior belly of 
the digastric and the mylohyoid (on the 
left side) have been transected.

Thoracic

duct

Superior thyroid vein

Cricothyroid

Inferior thyroid artery

Brachial plexus

Facial artery and vein

Hyoid bone

Mylohyoid

Retromandibular vein
(Posterior facial vein)

External jugular vein, transected

External jugular vein, transected

Internal jugular vein

Sternothyroid

Vagus nerve [X]

Stylohyoid

Digastric,
posterior belly

Mylohyoid, transected

Thyroid gland

Thyrohyoid

Phrenic nerve

Common carotid artery

Subclavian artery

Parotid gland

Sternohyoid, transected

Omohyoid, superior belly,
transected

Accessory nerve [XI]

Thyrocervical trunk, transected

Long thoracic nerve

Sternocleidomastoid,
transected

Transverse cervical vein,
transected

Transverse cervical artery

Sternocleidomastoid,
transected

Common facial vein

Middle thyroid vein

Jugular trunk, transected

Phrenic nerve

Deep lateral cervical nodes
(Internal jugular nodes)

Internal carotid artery

Styloglossus

Pretracheal nodes

Inferior bulb of jugular vein

Left recurrent (or inferior) laryngeal nerve

Jugular trunk,
transected

Digastric,
anterior belly

Superior thyroid artery

Scalenus:
anterior
medius

– posterior

–
–

Brachial plexus:
medial cord
lateral cord

– posterior cord

–
–

Serratus anterior

Cephalic vein,
transected

P ,
transected

ectoralis major

Lateral thoracic
artery

Lateral thoracic vein

Lateral pectoral nerve

Medial pectoral nerve

Thoracodorsal nerve

Subscapular artery

Thoracoacromial

artery and vein

Internal thoracic

artery and vein

ti
a

f
d
c
c

t
s

ti
l

f
d
ci
ci

Di t i

t
se
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Neck - Frontal View

CONTENTS OF THE HEAD AND NECK
(in bold are the structures added with respect to the preceding figure)

Axillary artery
Coracobrachialis
Genioglossus
Geniohyoid
Hyoglossus

Inferior thyroid vein
Intercostal artery
Intercostal nerve
Intercostal vein
Musculocutaneous nerve

Right recurrent (or inferior)
 laryngeal nerve
Thyroid cartilage

Anterior view of the neck with the head 
extended. With respect to the previous 
figure, the mandible has been transect-
ed, the anterior belly of the digastric 
and the mylohyoid have been removed 
and the internal jugular vein (on the left 
side) transected.

Superior thyroid vein

Cricothyroid

Inferior thyroid vein

I ,
transected

nferior thyroid artery

Brachial plexus

Hyoid bone

M , transectedylohyoid

External jugular vein, transected

Internal jugular vein, transected

Vagus nerve [X]

Stylohyoid

Digastric,
posterior belly

Genioglossus

Thyroid gland

Phrenic nerve

Parotid gland

Accessory nerve [XI]

Thyrohyoid, transected

Thyrocervical trunk, transected

Thoracic duct, transected

Transverse cervical vein,
transected

Transverse cervical artery,
transected

Subclavian artery

Axillary artery

Axillary vein

Coracobrachialis

Common facial vein, transected

Middle thyroid vein

Phrenic nerve

Paratracheal nodes

Internal carotid artery

Thyroid cartilage

Geniohyoid

Hyoglossus

Pretracheal nodes

Inferior bulb
of jugular vein,
transected

Digastric,
anterior belly

Superior thyroid artery

Common carotid artery

Scalenus:
anterior
medius

– posterior

–
–

External jugular vein,
transected

Lateral thoracic artery

Medial pectoral nerve

Lateral pectoral nerve

Axillary artery

Musculocutaneous

nerve

Subscapular artery

Cephalic vein

Left recurrent (or inferior) laryngeal nerve

Right recurrent (or inferior) laryngeal nerve

Internal thoracic
artery and vein

Intercostal artery, vein and nerve

HEAD AND NECK

CONTENTS OF THE HEAD AND NECK
(in bold are the structures added with respect to the preceding figure)

tery
chialis
sus
d
s

Inferior thyroid vein
Intercostal artery
Intercostal nerve
Intercostal vein
Musculocutaneous nerve

Right recurrent (or inferior)
 laryngeal nerve
Thyroid cartilage

Superior thyroid vein

Cricothyroid

Internal jugular vein, transected

Vagus nerve [X]

Digastric,
posterior belly

Phrenic nerve

Parotid gland

Thyrocervical trunk, transected

Thoracic duct, transected

Transverse cervical vein,
transected

Subclavian artery

Axillary artery

Axillary vein

Coracobrachialis

Paratracheal nodes

Thyroid cartilage

Pretracheal nodes

Inferior bulb
of jugular vein,
transected

Common carotid artery

Scalenus:
anterior
medius

– posterior

–
–

Cephalic vein

Internal thoracic
artery and vein
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Lateral View

Head and neck, left lateral view. Deep plane. The sternocleidomastoid and trapezius and the parotid fascia have been transected. One can 
see, in particular, the internal jugular vein. The external jugular vein has been transected at its beginning and end. An opening has been made 
in the parotid gland to show the parotid plexus of the facial nerve and the auriculotemporal nerve that passes right through the gland. From 
the parotid plexus emerge the temporal, zygomatic, buccal, marginal mandibular and cervical branches of the facial nerve. The posterior 
auricular nerve originates from the facial nerve after it exits from the stylomastoid foramen. The auriculotemporal nerve, a branch of the 
mandibular nerve, anastomoses during its passage through the parotid gland with the parotid plexus of the facial nerve, then heads towards 
the exterior, between the external acoustic meatus and superficial temporal vessels, and proceeds vertically upwards in the temporal region. 
The chain of deep lateral cervical nodes along the internal jugular vein, that of the accessory nodes along the path of the accessory nerve, 
and that of the supraclavicular nodes along the transverse cervical artery constitute the posterior triangle. Clearly visible also are the facial, 
malar, nasolabial, buccinator and mandibular nodes, and the submandibular and submental nodes.

Ascending cervical artery

Supraclavicular nerves

Transverse cervical nerve, transected

Superior thyroid artery

Facial artery

Common carotid artery

External carotid artery

External jugular vein, transected

Internal carotid artery

Accessory nerve [XI]

External jugular vein, transected

Phrenic nerveInternal jugular vein

Pharyngeal vein

Suprascapular nerve

Suprascapular artery

Transverse cervical artery

Inferior root of ansa cervicalis

Common facial vein

Submandibular nodes

Submental nodes

Jugulodigastric node

Deep lateral cervical nodes
(Internal jugular nodes)

Supraclavicular nodes
(Transverse cervical
artery nodes)

Jugulo-omohyoid node

Deep lateral cervical nodes
(Internal jugular nodes)

Accessory nodes
(Nodes of posterior triangle)

Malar node

Nasolabial node

Buccinator node

Mandibular node

Posterior auricular artery

Superficial temporal veins

Posterior auricular vein

Superficial temporal artery,
parietal branch

Mastoid nodes
(Retroauricular nodes)

Occipital nodes

Mastoid nodes

Posterior auricular nerve

Superficial temporal artery,
frontal branch

Auriculotemporal nerve

Supraorbital vein

Supratrochlear nerve

Supratrochlear vein

Zygomatico-orbital artery

Dorsal nasal artery

Angular artery

Occipital artery and vein

Supraorbital nerve,
medial and lateral branches

Ansa cervicalis,
superior and inferior roots

Submental artery and vein

Anastomotic branch
of cervical plexus
with accessory nerve

Cervical branch of facial nerve

Temporal branches
of facial nerve

Intraglandular
deep parotid nodes

Marginal mandibular branch
of facial nerve

Buccal branches of facial nerve

Zygomatic branches
of facial nerve

External nasal nerve

Parotid plexus
of facial nerve
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Schematic representation of some of the possible variations of the position of the uterus. a, Normal position (anteversion and anteflexion). 
Retroversion, a shift of the axis of the uterus backwards with respect to the axis of the vagina, to a modest degree (b), and to a more marked 
degree (c). d, Retroflexion, a flexion of the body of the uterus backwards with respect to the axis of the cervix.

Rectum Rectum

Rectum Rectum

Uterus
Uterus

Uterus Uterus

Urinary
bladder

Urinary
bladder

Urinary
bladder

Urinary
bladder

c d

a b

Female Pelvis Uterus and Appendages

Schematic representation of the double-spi-
ral pattern of the bundles of smooth muscle 
cells of the middle, or vascular, layer of the 
myometrium. The two spirals pass through 
the various planes without interruption (in a 
configuration of eight), one directed to the 
right, the other to the left. They are very 
steeply inclined in the body and fundus of the 
uterus, where they are in continuity with the 
smooth muscle cells of the uterine tube. In 
correspondence to the cervix they have, in-
stead, an almost horizontal orientation. In the 
external layer of the myometrium, there are 
bundles of smooth muscle cells oriented in 
both a circular and a longitudinal direction, 
which are in continuation with the smooth 
muscle cells contained in the uterine liga-
ments.

Physiological and Clinical Indications

Physiological and clinical aspects and references were incorpo-
rated in order to illustrate the anatomical basics in a logical 
manner.
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Summary of the Muscles of the Auditory Ossicles

Muscles of the auditory ossicles

MUSCLE ORIGIN INSERTION INNERVATION ACTION OBSERVATIONS

Stapedius Pyramidal eminence
 of the mastoid wall
 of the tympanic cavity

Posterior part of the head
 of the stapes

Facial
nerve [VII]

Retraction of the head
 of the stapes
 resulting in a slight tilt
 of the base of the stapes
 and a concomitant
 reduction in the tension
 of the tympanic membrane

The smallest
 skeletal muscle
 of the human body

Tensor tympani Bony canal above
 the pharyngotympanic tube,
 cartilaginous part
 of the pharyngotympanic tube,
 and the greater wing
 of the sphenoid

Root of the handle
 of the malleus

Mandibular
nerve [V3 or Vc]

Medial movement
 of the handle
 of the malleus resulting
 in an increase in the tension
 of the tympanic membrane

Mechanism of action of the stape-
dius.

Transmission mechanisms mediated 
by the auditory ossicles.

Functional anatomy
The auditory ossicles is a very efficient system for trans-
ferring sounds from the external ear to the internal ear. 
The tympanic membrane, when vibrating, transmits the 
movement to the malleus, which in turn transmits it to 
the incus, and from the incus to the stapes. If the tym-
panic membrane moves medially (towards the tym-
panic cavity), the same occurs for the stapes which 
moves deeper in the oval window; when the tympanic 
membrane moves laterally (towards the external acous-
tic meatus), the stapes follows. The movements of the 
stapes are transmitted from its base to the perilymph of 
the vestibule. The axis of the swinging movements of 
the auditory ossicles is a direct horizontal line in the 
anteroposterior direction from the petrotympanic fis-
sure to the fossa of the incus, passing through the ante-
rior process of the malleus and the short apophysis of 
the incus. Sound waves also enter the internal ear by 
vibration of the air contained in the tympanic cavity or 
by vibrations in the entire bone formation surrounding 
the cochlea.

a, Fibrocartilaginous part of the pharyngotympanic tube in an oblique section conducted near the pharyngeal opening. It shows the char-
acteristic crooked shape of the cartilage of the tube. b, Fibrocartilaginous part of the pharyngotympanic tube in conditions of patency de-
termined by the contraction of the tensor veli palatini.

a b

Cartilage of tube
(medial lamina)

Cartilage of tube
(lateral lamina)

Tensor
veli palatini

Cartilage of tube
(membranous lamina)

Pharyngeal recess
(Rosenm ller’s fossa)ü

Levator veli palatini

Cavity
of auditory tube

Salpingopharyngeus
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108 Trunk Muscles - Lateral View

Sternocleidomastoid

Scalenus posterior

Scalenus medius

Deltoid, transected

Pectoralis minor

Pectoralis major,
transected

External oblique

Aponeurosis
of external oblique

Sartorius

Tensor fasciae latae

Rectus femoris

Vastus lateralis

Iliotibial tract

Nuchal fascia

Levator scapulae

Trapezius

Acromion

Coracoid process

Glenoid cavity
of scapula

Latissimus dorsi,
transected

Iliac crest,
outer lip

Gluteal aponeurosis

Gluteus maximus

Biceps femoris,
long head

Serratus anterior

Scapula

Medial border
of scapula

Serratus posterior
inferior

Thoracolumbar fascia,
posterior layer,

deep lamina

Thoracolumbar fascia,
posterior layer,

superficial lamina

Extensive resection of the la-
tissimus dorsi and pectoralis 
major highlights the pectora-
lis minor, located deep to the 
pectoralis major, and serratus 
anterior, found on the lateral 
surface of the rib cage. The ex-
ternal oblique, along with 
the internal oblique over 
which it is superimposed, and 
the transversus abdominis, 
which lies deep to the inter-
nal oblique, form the lateral 
wall of the abdomen.
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HEAD AND NECK

Neck - Frontal View

CONTENTS OF THE HEAD AND NECK
(in bold are the structures added with respect to the preceding figure)

Axillary artery
Coracobrachialis
Genioglossus
Geniohyoid
Hyoglossus

Inferior thyroid vein
Intercostal artery
Intercostal nerve
Intercostal vein
Musculocutaneous nerve

Right recurrent (or inferior)
 laryngeal nerve
Thyroid cartilage

Anterior view of the neck with the head 
extended. With respect to the previous 
figure, the mandible has been transect-
ed, the anterior belly of the digastric 
and the mylohyoid have been removed 
and the internal jugular vein (on the left 
side) transected.

Superior thyroid vein

Cricothyroid

Inferior thyroid vein

I ,
transected

nferior thyroid artery

Brachial plexus

Hyoid bone

M , transectedylohyoid

External jugular vein, transected

Internal jugular vein, transected

Vagus nerve [X]

Stylohyoid

Digastric,
posterior belly

Genioglossus

Thyroid gland

Phrenic nerve

Parotid gland

Accessory nerve [XI]

Thyrohyoid, transected

Thyrocervical trunk, transected

Thoracic duct, transected

Transverse cervical vein,
transected

Transverse cervical artery,
transected

Subclavian artery

Axillary artery

Axillary vein

Coracobrachialis

Common facial vein, transected

Middle thyroid vein

Phrenic nerve

Paratracheal nodes

Internal carotid artery

Thyroid cartilage

Geniohyoid

Hyoglossus

Pretracheal nodes

Inferior bulb
of jugular vein,
transected

Digastric,
anterior belly

Superior thyroid artery

Common carotid artery

Scalenus:
anterior
medius

– posterior

–
–

External jugular vein,
transected

Lateral thoracic artery

Medial pectoral nerve

Lateral pectoral nerve

Axillary artery

Musculocutaneous
nerve

Subscapular artery

Cephalic vein

Left recurrent (or inferior) laryngeal nerve

Right recurrent (or inferior) laryngeal nerve

Internal thoracic
artery and vein

Intercostal artery, vein and nerve
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Oral Cavity - Conformation and Structure

Sublingual sulcus. Transverse section of the head passing through the oral fissure. The tongue raised backwards shows the sublingual sulcus. 
On the right side, where the mucosa is intact, the veins of the submucosa can be seen showing through. On the left, the mucosa has been 
removed, and one can see affluents of the lingual vein and branches of the deep lingual artery. In addition, in the sublingual sulcus, the ori-
fices where the ducts of the submandibular and sublingual glands open into the sulcus are visible.

Anterior
lingual glands

Fimbriated folds

Sublingual fold

Sublingual caruncle

Frenulum of tongue

Palatine tonsil

Submandibular
duct and orifice

Lingual vein

Sublingual
gland

Deep lingual artery

Styloglossus

Palatoglossus

Orifices of minor
sublingual ducts

Glossopharyngeal part
of superior constrictor

Palatine raphe

Greater palatine artery and nerve

Lesser palatine arteries and nerves

Hard palate

Frenulum of upper lip

Upper lip

Palatoglossus

Lingual nerve

Pterygomandibular raphe

Palatine tonsil

Palatopharyngeus

Dorsum of tongue

Uvula

Frenulum of lower lip

Soft palate

Palatine glands
Oral vestibule

Oral vestibule

Lower lip

Palatine aponeurosis

Greater palatine foramen

Lesser palatine foramen

Soft palate

Palatopharyngeus

Superior constrictor
of pharynx,

part inserted on the
pterygomandibular raphe

Artery and tonsillar branches
of lesser palatine
and glossopharyngeal nerves

Arterial blood supply and innervation 
of the hard palate, soft palate and pal-
atoglossal arch, visible after removal of 
the mucosa. Evident also are the mus-
cles of the soft palate.
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THORAX

Heart in situ. Frontal section passing through the aortic valve. The region in the box corresponds to the area highlighted in the figure below.

Three-dimensional image of a living human body, obtained by CT scan using a 3D volume rendering technique, showing the atrial and ven-
tricular cavities, ascending aorta, pulmonary trunk and bronchial tree. Inside the box, the aortic valve is visible.

Superior vena cava

Right lung

Left lung

Arch of aorta

Cardiac plexus

Left brachiocephalic
vein

Right brachiocephalic
vein

Ascending aorta

Right atrium

Right ventricle

Left ventricle

Pericardium

Left auricle

Pulmonary trunk

Horizontal fissure
of right lung

Aortic valve:
– posterior

– right
semilunar cusp

semilunar cusp

Muscular part
of interventricular septum

Membranous part
of interventricular septum

Bronchial tree

Pulmonary trunk

Left coronary artery

Mitral
(Left atrioventricular valve)

valve

Left ventricle

Superior vena cava

Bronchial tree

Ascending aorta

Right atrium

Aortic bulb

Right coronary artery

right marginal branch –

Aortic valve:
– posterior

– right
semilunar cusp

semilunar cusp
Membranous part

of interventricular septum

Muscular part
of interventricular septum

Internal Configuration
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ABDOMEN

Innervation

Stomach

Left gastro-omental artery

Spleen

Left gastric artery

Inferior phrenic artery
and vein

Splenic artery, vein and plexus

Pancreatic branches
of splenic artery

Common hepatic artery

Body of pancreas

Jejunal arteries and veins,
transected

Right lobe of liver,
transected

Right gastro-omental artery Right gastric artery

Gastroduodenal artery

Right gastric vein, transected

Hepatic artery proper

Celiac ganglia

Posterior nerve
of lesser curvature

Descending part
of duodenum

Posterior vagal trunk

Posterior gastric branches
of posterior vagal trunk

middle branches –
superior branches –
inferior branches –

The posterior vagal trunk consists mainly of vagal fibers of the right vagus nerve. It gives origin to the posterior gastric branches, homolo-
gous to the anterior gastric branches of the anterior vagal trunk. The last and largest posterior gastric branch is termed the posterior nerve of 
the lesser curvature. The posterior vagal trunk also gives origin to a celiac branch; one of its poles reaches the right celiac ganglion, while the 
other one receives the right greater splanchnic nerve. This particular formation is known as ansa memorabilis, or Wrisberg’s ansa.

Three-dimensional image of a living human body, obtained by CT scan using a 3D volume rendering technique, showing the abdominal 
organs in a transverse section passing through the eleventh thoracic vertebra.

Pyloric canal

Abdominal aorta

Omental bursa
(Lesser sac)

Left kidney

Transverse colon

Rectus abdominis

Ascending colon

Right colic flexure

Right kidney

Stomach
fundus
body

– lesser curvature
– greater curvature

:
–
–

Loops
of small intestine
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Occluded part of umbilical artery
(Medial umbilical ligament)

Obturator vessels and nerve

Ureter

Ampulla of ductus deferens

Seminal gland
Prostate

Corpus spongiosum
of penis

Superficial
perineal pouch

Corpus cavernosum
of penis

Vesical and prostatic
venous plexuses

Ischium

Internal pudendal vessels

Ductus (vas) deferens

Urogenital diaphragm

inferior fascia –
(perineal membrane)

superior fascia –

The pelvic part of the ureter, in the male, initially runs on the lateral wall of the pelvis, crosses the obturator vessels and nerve laterally, and 
reaches the pelvic floor; it then proceeds forward and medially, crossed anteriorly by the ductus deferens in correspondence to the lateral 
margin of the bladder; finally, in its last section, it wedges between the vesical wall and the anterior surface of the seminal gland. The right 
half-side of the image displays a frontal transection of the ampulla of the ductus deferens, seminal gland and prostate, to show their internal 
conformation.

Male Pelvis Ductus Deferentes

Urinary bladder

Intermediate part
of urethra
(Membranous urethra)

Seminal gland
(Seminal vesicle)

Right ureter

Ampulla
of ductus deferens

Vesical nervous plexus

Vesical venous
plexus

Right ductus (vas)
deferens

Inferior vesical artery

Superior vesical artery

Pelvic
splanchnic nerves

and inferior
hypogastric plexus

(or pelvic plexus)

Umbilical artery and vein

Left ureter

Ureteric branches
of superior vesical artery

Lateral vesical nodes

Prostatic branches
of inferior vesical artery

Posterior lymphatic vessels
(directed to the promontorial nodes)

Posterior lymphatic vessels
(directed to the internal iliac nodes)

Artery to ductus deferens

Branches to the seminal gland
of the inferior vesical artery

Prostate

Prostatic venous plexus

Prostatic plexus

Legamento ombelicale
mediano, sezionato

Relations of the last section 
of the ductus deferentes, 
ampullae of the ductus 
deferentes and seminal 
glands with the ureters, 
bladder and prostate. The 
preparation is viewed from 
behind; the ampulla of the 
ductus deferens and the 
right seminal gland have 
been opened to show the 
irregularity of the lumen. 
The inferior vesical artery 
(also known as the vesico-
prostat ic  ar ter y in the 
male), a branch of the inter-
nal iliac artery, provides 
the ureteric and prostatic 
branches and branches to 
the seminal gland. The ar-
tery of the ductus deferens 
can originate from the ve-
siculodeferential artery 
(not represented here) or 
from one of the superior 
vesical arteries (variable in 
number, 1 to 5).
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UPPER LIMB

Vessels and Nerves of the Hand

Ulnar nerve,
deep branch

Ulnar artery,
deep palmar
branch

Ulnar nerve,
deep branch

Deep palmar
arch

Ulnar nerve,
muscular branches

Ulnar nerve,
superficial branch

Median nerve,
proper palmar

digital nerves (of thumb)

Hand, frontal (palmar) view. The deep 
branch of the ulnar nerve, a prevalent-
ly motor nerve, runs deeper into the 
palm of the hand, together with the 
deep palmar branch of the ulnar ar-
tery, following the three central meta-
carpals, and forming an arch, concave 
laterally and superiorly, where numer-
ous muscular branches originate.

Radial artery

Median nerve

Radialis indicis
artery

Proper palmar digital
arteries and veins

Ulnar artery

Ulnar nerve

Superficial
palmar arch

Common palmar digital
arteries and veins

Ulnar nerve,
superficial branch

Ulnar nerve, common
palmar digital nerves

Communicating branch
with ulnar nerve

Proper palmar digital
nerves (of little finger)

Proper palmar digital
nerves (of thumb)

Median nerve, common
palmar digital nerves

Median nerve, recurrent branch

Proper palmar
digital nerve

(lateral of index finger)

Proper palmar
digital nerve
(medial of ring finger)

Hand, frontal (palmar) view. The median 
nerve, runs in the carpal tunnel, between 
the tendinous sheath of the flexor pollicis 
longus and the tendinous sheath of the 
flexor digitorum profundus, and ends in 
its terminal branches in the palm of the 
hand: the recurrent branch of the me-
dian nerve (or nerve of thenar eminence) 
and the common and proper palmar 
digital nerves (of the thumb, of the index 
finger, of the middle finger and of the ring 
finger). From the superficial palmar 
branch of the ulnar nerve originate the 
common palmar nerves (one for the lit-
tle finger, the other for the little finger and 
the ring finger), from which originate the 
proper palmar digital nerves (of the lit-
tle finger and the ring finger).
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NERVOUS SYSTEM AND SENSE ORGANS

Olive

Olive (acquisition of motor parameters)
(green in the graphs)

Afferences From the primary motor (MI) and premotor (PM)
 areas of the cerebral cortex
 and from the laminae VI and VII
 of the spinal cord to the olive

Efferences From the olive to the entire cerebellar cortex
 (archi-, paleo- and neocerebellum)

Olive (memorization of motor parameters)
(red in the graphs)*

Neuron I From the olive to the cerebellar cortex

Neuron II From the nuclei of the cerebellum and,
 in particular, from the dentate nucleus
 to the parvocellular part
 of the red nucleus (neorubro)

Neuron III From the neorubro to the olive

*  The order in roman numbers of the three neurons is only virtual 
because it is a closed circuit that is repeated until the parameters 
change and new parameters are acquired.

Medulla oblongata

Pons

Mesencephalon

Primary motor area (MI)
and premotor area (PM)

Cortico-olivary tract

Spino-olivary tract

Olive

Olivocerebellar
tract

Cerebellum

Rubro-olivary tract

Red nucleus

Neuromuscular tracts
and Golgi

tendon organs

Spinal cord

Mesencephalon

N
e
ck

Nose

Face

Upper lip

Lip

Lower lip
Tongue

Pharynx

Th
um

b

Eye
Digits

Foot

Leg

Thigh

Ri
ng

 fi
ng

er

M
id

dl
e 

fin
ge

r

In
de

x 
fin

ge
r

H
e
a
d

Sh
o
u
ld

er
A

rm

El
b
o
w

Fo
re

ar
m

W
ri
st

H
an

d

Li
tt

le
 fi

ng
er

Primary motor area (MI)
and premotor area (PM)

Spinal cord

Spino-olivary tract

Cortico-olivary tract

Dentato-rubral tract

Red nucleus

Rubro-olivary tract

Olivocerebellar
tract

Olive

Dentate nucleus

Cerebellum

Medulla oblongata

Unconscious proprioceptive sense
(basal muscle tone)

Golgi
tendon organ

Muscle
spindles

The cerebellum is involved in the construction of 
the motor gesture acting on the lower motor 
neuron through the vestibulocerebellum cir-
cuits (☞ Nervous System and Sense Organs, 
Vestibular System, Lateral and Medial Vestibulo-
spinal Tracts) and through the paleocerebellum 
circuits (☞ Nervous System and Sense Or-
gans, Brainstem, Reticolospinal Tracts - Medial 
and Lateral - and Rubrospinal); it also acts on the 
upper motor neuron through the neocerebellum 
circuit (blue) (☞ Nervous System and Sense 
Organs, Neocerebellum Circuit, next page). In 
particular, in the cooperation between the cere-
bral cortex and the cerebellar cortex, the olive 
plays a key role, both in learning the parameters 
that characterize the specific motor action (green) 
and in memorizing the same parameters (red).
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Basal Nuclei - Circuits

Striatum
(input nuclei)

Cerebral cortex

Globus pallidus
lateral segment
Ventral pallidum

Subthalamic
nucleus

Thalamus

Frontal
lobe

Motor
centers

of brainstem

Substantia nigra,
compact part

Globus pallidus medial segment
Part of ventral pallidum

Substantia nigra, reticular part
(output nuclei)

D2 D1

GABA

GABA

GABA

GABA

In
d

ir
e
ct

 p
a
th

w
a
y D

ire
ct  p

a
th

w
a
y

Dopamine

Glutamate

H
yp

e
rd

ir
e
ct

 p
a
th

w
a
y

Three-dimensional image of a tractography obtained by diffusion-
weighted MRI sequences showing the direct pathway (a), the indirect 
pathway (b) and the hyperdirect pathway (c).

1, Neostriatum
2, Globus pallidus medial or internal segment (GPi)
3, Subthalamic nucleus (Luys’ body)
4, Neostriatopallidal fibers
5, Globus pallidus lateral or external segment (GPe)
6, Pallidosubthalamic fibers
7, Corticosubthalamic fibers

a b

c

(a, b) (c)

Simplified diagram of the direct, indirect 
and hyperdirect pathways in the basal 
nuclei. The activity of the two principal nu-
clei projecting to the thalamocortical path-
way (reticular part of the substantia nigra 
and internal segment of the globus pallidus) 
is regulated by the dopamine released in 
the striatum by the dopaminergic neurons 
localized in the compact part of the sub-
stantia nigra. This regulation takes place 
through a direct GABAergic pathway, with 
inhibitory function, and through an indirect 
pathway. The output from the indirect path-
way consists of excitatory glutamatergic fi-
bers from the subthalamic nucleus. The do-
pamine has an excitatory role on the stria-
tum D1 receptors, and inhibitory on the D2 
receptors. Blue lines indicate excitatory 
pathways and red lines inhibitory pathways.
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Claustrum

Three-dimensional image of a living human 
body, obtained by NMR using a 3D volume 
rendering technique, of a coronal section 
passing through the rostrum of the corpus 
callosum showing the claustrum.

1, Lateral ventricle
2, External capsule
3, Claustrum
4, Globus pallidus medial segment
5, Globus pallidus lateral segment
6, Putamen
7, Extreme capsule

a b

Three-dimensional image of a living human body, obtained by 
NMR using a 3D volume rendering technique, of a transverse sec-
tion passing through the genu of the corpus callosum (a) and of 
a coronal section passing through the rostrum of the corpus cal-
losum (b), showing the claustrum.

 1,  Frontal horn of lateral
ventricle

 2, Claustrum
 3,  Tectal plate (Quadrigeminal

plate)
 4, Vermis of cerebellum [I-X]
 5,  Occipital (posterior) horn

of lateral ventricle

 6,  Globus pallidus, lateral
or external segment (GPe)

 7, Putamen
 8, Head of claudate nucleus
 9, Superior frontal gyrus
10, Lateral ventricle
11, Optic chiasm




