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Dr. Frank Netter at work.

The single-volume “blue book” that paved the way for
the multivolume Netter Collection of Medical Illustrations
series, afectionately known as the “green books.”
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r. Frank H. Netter exempliied the
distinct vocations of doctor, artist,
and teacher. Even more important,
he uniied them. Netter’s illustrations
always began with meticulous research
into the forms of the body, a philosophy
that steered his broad and deep medical
understanding. He often said: “Clariication is the goal. No matter how beautifully it is painted, a medical illustration
has little value if it does not make clear
a medical point.” His greatest challenge
and greatest success was charting a
middle course between artistic clarity
and instructional complexity. That
success is captured in this series, beginning in 1948, when the irst comprehensive collection of Netter’s work, a
single volume, was published by CIBA
Pharmaceuticals. It met with such success that over the
following 40 years the collection was expanded into an
8-volume series—each devoted to a single body system.
In this second edition of the legendary series, we are
delighted to offer Netter’s timeless work, now arranged
and informed by modern text and radiologic imaging
contributed by ield-leading doctors and teachers from
world-renowned medical institutions and supplemented
with new illustrations created by artists working in the
Netter tradition. Inside the classic green covers, students and practitioners will ind hundreds of original
works of art—the human body in pictures—paired with
the latest in expert medical knowledge and innovation,
and anchored in the sublime style of Frank Netter.
Notable artist-physician, Carlos Machado, MD, the
primary successor responsible for continuing the Netter
tradition, has particular appreciation for the “green
book” series: “The Reproductive System is of special signiicance for those who, like me deeply admire Dr. Netter’s
work. In this volume, he masters the representation of textures of different surfaces, which I like to call ‘the rhythm of
the brush,’ since it is the dimension, the direction of the
strokes and the interval separating them that create the illusion of given textures: organs have their external surfaces,
the surfaces of their cavities, and texture of their parenchymas realistically represented. It set the style for the subsequent
volumes of Netter’s Collection, each an amazing combination
of painting masterpieces and precise scientiic information.”
Though the science and teaching of medicine endures
changes in terminology, practice, and discovery, some
things remain the same. A patient is a patient. A teacher
is a teacher. And the pictures of Dr. Netter—he called
them pictures, never paintings—remain the same blend
of beautiful and instructional resources that have guided
physicians’ hands and nurtured their imaginations for
over half a century.
The original series could not exist without the dedication of all those who edited, authored, or in other
ways contributed, nor, of course, without the excellence
of Dr. Netter. For this exciting second edition, we also
owe our gratitude to the authors, editors, Advisors, and
artists whose relentless efforts were instrumental in
adapting these timeless works into reliable references
for today’s clinicians in training and in practice. From
all of us with the Netter Publishing Team at Elsevier,
we thank you.
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by spotty skin pigmentation.
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A brand new illustrated plate painted by
Machado, MD, for The Endocrine System

Dr. Carlos Machado at work.
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PREFACE AND DEDICA

PREFACE

Unfortunately I did not have the good fortune to know
Dr. Netter personally, but as I read the introduction
written years ago by his wife, Vera Netter, I got the
distinct impression that, as she put it, “He was genius
at what he did.”
When I irst received my copy of The Heart, by
Frank Netter, in the 1960s (irst printing, 1969) I was
greatly impressed by the quality of the illustrations
and the accompanying text. From the outset it was
apparent that this was not a textbook of cardiovascular medicine and surgery. If one needed to know the
details to perform a procedure or an operation, books
that are dedicated to those subjects must be consulted. This book is an effective companion to textbooks of cardiovascular medicine and surgery or
electronic resources speciic to cardiovascular subjects.
I ind the illustrations particularly useful as teaching
aids when trying to get across to medical students
and young physicians the principles of cardiovascular
disease.
In 2012 I accepted the challenge and undertook the
task to update the book at the request of the publisher,
Elsevier. I very quickly came to realize that I was not
quite as smart as I thought I was about cardiovascular
matters. So, on many occasions, I informally consulted
with many friends about several old and new topics
contained in the original version of The Heart. Since the
text accompanying the illustrations was written in the
1960s, an update was needed because of the many
changes in cardiovascular disease diagnosis and therapy.
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Despite this requirement, the original artwork is spectacular and remains so. Several medical artists working
with Dr. Netter also contributed illustrations that I
have included in this new edition.
Several important new diagnostic and therapeutic
concepts have evolved over the past 40 years since the
initial 1969 printing was published. For example,
cardiac ultrasound is not mentioned in the early edition
nor are four major imaging methods now used:
computed tomographic imaging, magnetic resonance
imaging, nuclear imaging, and angiography. Thus a
new section has been added on imaging, since imaging
plays a major role in modern diagnosis and therapy of
cardiac disease. Several new therapeutic areas have
been added, including the medical therapy of acute
myocardial infarction, heart failure, arrhythmias, pacing
strategies including biventricular pacing, and cardiac
resynchronization therapy in heart failure patients.
Although coronary artery surgery was mentioned in
the irst edition, coronary artery bypass graft surgery
with saphenous vein grafts or with internal thoracic
artery bypass of stenotic epicardial lesions as we know
it now is new. Valve surgery also has changed. Although
the initial illustrations of early valve surgery using the
Starr Edwards ball valve prosthesis, Beall valve, and
Hufnagel valve were important in the evolution of valve
replacement, these procedures are no longer done.
Thus I have added illustrations of currently used
valve prostheses for aortic valve disease, mitral valve,
and tricuspid valve problems. In addition, interventional procedures that affect valve function are also

introduced, for example, transcutaneo
replacement (TAVR).
This new edition of Netter’s The H
Cardiovascular System, comprises six sec
anatomy, physiology and pathophys
imaging, cardiac embryology, congenit
and acquired heart disease (Section 6)
large section that includes subsections
nary syndromes, new information on t
diopulmonary arrest, syncope, sudden
young athletes, HIV/AIDS and the he
endocrine disorder and the heart, and c
diseases and the heart.
I need to express my thanks to Mary
Elyse O’Grady at Elsevier for their ove
direction of this work . They helped cla
of many statements I made in the ear
work. They were tough on me, but they
a more readable text.

C. Rich
N
DEDICATION

This book is dedicated to all the cardio
faculty, and other colleagues at Johns
of Medicine and the University of Flo
Medicine that I have worked with and w
me practically everything I know abou
medicine.

ABOUT THE ARTIST FROM THE FIRST EDITION

W

hat’s it like to be married to a genius? I can tell
you—it’s wonderful! My genius doesn’t act the
way people think a genius is supposed to act. He is a
very simple, warm personality who enjoys the ordinary
everyday things of life. Indeed, he is so taken up with
these matters—with me, with the children, his friends,
the stock market, his golf—that I often wonder how he
manages to create all the pictures he does. On occasion,
when he has completed a large series of pictures, I have
asked him, “Frank, how did you manage to do all
these?” He has answered me, “You know, darling, the
dificult thing about making medical pictures is not
the painting at all but rather the study, the thinking, the
planning, the creation of a picture so that it says something. Once I have the picture in my mind it is easy to
put it on paper.” I know that he is thinking about his
pictures in the middle of the night when he tosses about
restlessly in bed, in the midst of a conversation when
he becomes a little detached, or on the golf course when
occasionally he makes a poor shot. I know also when he
is troubled by a particularly dificult problem; then he
sits very quietly and withdrawn, curling a forelock of
his hair. But, once the problem is solved he becomes his
usual outgoing, friendly self again.
We travel considerably in quest of the knowledge
that my husband pictorializes and it is always amazing
to me, after having been told of the very great scientist
we are to meet, to ind the scientist is more impressed
in having the opportunity of meeting him. It is this
humility and unconsciousness of his own great gift that
endears him to so many. At these meetings it is also
very interesting to note the great scientist’s surprise to
ind that this artist can converse with him on his own
plane regardless of whether the subject be neurophysiology, thoracic surgery, anatomy, biochemistry, orthopaedics, or any other phase of medical science. They
are always amazed to see how quickly he grasps the
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essence of the subject and organization his presentation. The immediate relaxation and response is electric.
Most fascinating to me, however, is to see the glow of
satisfaction which invariably suffuses the face of the
consultant when he sees his lifework graphically
depicted and clariied by the pencil and brush of my
husband’s. In most instances these associations have led
to long, sincere friendships.
Frank also loves languages—and they come to him
very naturally—but time will never permit him to really
study seriously. Once when we were in Switzerland he
was somewhat troubled because he learned that the two
doctors he had wished to consult that morning at the
University spoke no English. That evening I went a
little early to meet him at the hospital, expecting to have
my ear illed with his frustration at communicating,
when, through the door, I was dumbfounded to hear a
most familiar voice speaking Italian as though he had
never been out of Italy. He says that if he drinks Chianti
he can talk Italian, if the drinks champagne he can talk
French, if he eats knockwurst he can talk German.
(They must have served Chianti!)
In English, Frank is very articulate. He is often
asked to speak at various medical assemblies because
people seem to want to know about his unusual career.
Unfortunately, he cannot accept most of these invitations because of time limitations. When he does agree
to speak, I become nervous as the day of the address
approaches and I see him making no preparation. Just
before the meeting he will sit down for 15 minutes
and plan what he will say! He believes that too much
preparation makes a speech stilted and dull. Then
he gets up on the rostrum and delights his audience
with philosophy, narrative, and humor as he speaks
extemporaneously.
We live in Manhattan in an apartment overlooking
the East River. In the spring I decorate the terrace

with colorful plants, but the pride of the
tomatoes that my husband cultivates an
spring and summer and then serves with
steaks. Frank is an early riser but cannot
before the newspaper is delivered so he
“Dick Tracy” and his other cartoon frien
His studio is on the lower loor of our d
usual day there beings at 8 in the morni
4 in the afternoon, but when he is und
may keep going till 6 or later. In his
would often work until 3 or 4 in the
sometimes right through the night, but n
such hours and refuses to work at nigh
the pressure. His work attire surprises e
times. It consists of a pair of paint-stain
bright plaid shirt and, to my horror, he
to change when he has an outside app
ventures forth in this attire with simply t
a jacket, even though his closets are full
one occasion, when one of the many asp
who come to ask his counsel appeared
Frank opened the door in his customa
and the young man looked at him and sa
appointment with your father, Dr. N
Frank told him that he was Dr. Netter,
open and he said, “But with all those
books I though you would be an old ma
a real chuckle out of that.
The letters received from all parts of t
languages, even from behind the “Iron C
to the great utility of these books and g
strength and desire to go on to the next o
make each better than the last to the end
use them may have the inal word in pict
as it has been given to him.
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INTRODUCTION TO THE FIRST EDI

W

ith each volume that I have undertaken in The
CIBA Collection of Medical Illustrations, I have
vowed at the outset to execute it with great expedition
and simplicity. But in every case the task has proved to
be much more complex and dificult than I had anticipated. As I became involved and absorbed in the subject
matter, many facets of the various topics came to light
that demanded pictorialization. Just as when a skin
diver plunges beneath the surface of a calm sea, he does
not realize what a myriad of hidden phenomena are to
come into his view, so have I repeatedly discovered new
and marvelous worlds beneath the supericial concepts.
But, in the case of this volume on the heart, these
factors have been even more pronounced. They were
ampliied by the fact that the sea of knowledge in which
I was swimming kept continuously rising and expanding. New facts were being discovered, new concepts
evolved, new methods and technics developed. I had
dificulty in keeping abreast of them with my studies as
well as with my pencil and brush. But the exploration
was always stimulating and inspiring—so much so that
I might have gone on indeinitely expanding, revising,
and adding, with the result that the book might never
have appeared. I therefore had to call a halt, although
I am aware that, even as this book goes to press, the
pace of progress is accelerating.
The rate of this acceleration becomes evident in the
light of a multitude of accomplishments. Somewhat less
than three hundred and ifty years ago, William Harvey
established the concept of the circulation of the blood,
and, since that epochal event, more has been learned

THE NETTER COLLECTION OF MEDICAL ILLUSTRATIONS

about the circulatory system than in the three hundred
and ifty thousand years preceding it. In 1902 William
Einthoven devised the string galvanometer, and shortly
thereafter it was applied, by Sir James Mackenzie and
by Sir Thomas Lewis, to the study of the heartbeat,
based on the fundamental studies of the cardiac conduction system of Gaskell. Thus, modern cardiology was
born some sixty-ive years ago. But it continued to grow
and mature, nurtured by many, many men and women
who are too numerous to mention here. Finally came
the advent of cardiac surgery, given tremendous
impetus, within the past two decades, by the practical
application of extracorporeal circulation. And, just
before this book went to press, the irst cardiac transplants were performed and we were able to include
something about them herein. Thus, although our
knowledge of heart function and heart disease may
seem slow in the perspective of a man’s lifetime, it has
been extremely rapid and, indeed, geometrically accelerating in the light of human history. It is signiicant
also that as each new step forward was made, it necessitated going back and restudying fundamentals. The
advent of cardiac surgery necessitated a restudy of heart
anatomy; the correction of cardiac anomalies called for
a reappraisal of embryology; the discovery of new drugs
impelled a deeper analysis of cardiac physiology.
But progress has not ceased. On the contrary, it
moves constantly onward at an ever-increasing pace. In
the preparation of this volume it has been a great pleasure as well as a great intellectual stimulation to have
collaborated with so many men who are catalyzing this

progress. And so I herewith express my
these, my collaborators. Without th
would, of course, have been impossibl
was a joy and a great adventure. To ha
have come to know them, to have wo
was a memorable experience. I thank
time they gave me, for the knowledge
to me, for the material with which th
and above all, for the friendship which
to me.
One collaborator in particular, howev
out, namely, Dr. L. H. S. Van Mierop, w
simply “Bob” to me. Here is a man, wa
by nature, forthright and simple in
imbued with an insatiable quest for tru
prehension of fundamentals. And his g
enabled him to follow this latter bent,
once clinician, anatomist, embryologi
student, and teacher. Because of his
believe that the sections on embryolo
genital heart disease are both original a
I wish to thank also, Dr. Fredrick F
Editor, for the care and devotion which
work. Dr. Yonkman, Mr. A. W. Custer, a
tives of the CIBA Pharmaceutical
encouraged and helped me in every w
the concept, and indeed the origination
volumes, must be credited to the fore
of Mr. Paul W. Roder of the CIBA com

Frank H
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THORAX
Before describing the anatomy of the heart, it is helpful
to review other anatomic features of the thoracic cavity
and organs.
The thorax proper constitutes the upper part of the
body or trunk, with a shape between a barrel and a
truncated cone that is functionally favorable. Although
the intrathoracic pressure is often subatmospheric, the
chest wall is still able to retain its integrity by means of
rather thin, lightweight skeletal elements. The thoracic
cavity occupies only the upper part of the thoracic cage.
The abdominal (peritoneal) cavity reaches upward as
high as the lower tip of the sternum, affording protection to large, easily injured abdominal organs such as
the liver, spleen, stomach, and kidneys.
The thoracic and abdominal cavities are separated by
the dome-shaped diaphragm, a sheet of tissue consisting
of a peripheral muscular part and a central tendinous
part that closes the thoracic cavity interiorly. Superiorly,
the narrow upper thoracic aperture—bounded by the
upper part of the sternum, the short stout irst ribs, and
the body of the irst thoracic vertebra (T1)—gives
access to the root of the neck and is not closed by a
speciic structure. The thorax is bounded posteriorly by
the bodies of the 12 thoracic vertebrae and the posterior
portions of the ribs, anteriorly by the sternum, costal
cartilages, and anterior portions of the ribs, and laterally
by the remaining parts of the ribs. The spaces between
successive ribs are bridged by the intercostal muscles.
The sternum (breastbone) lies anterior in the midline
and supericially. The clavicles and the irst seven pairs
of ribs articulate with it. The sternum consists of three
parts: the bony manubrium and corpus sterni and the
small, cartilaginous xiphoid process. The clavicles articulate with the manubrium on its upper border, and the
notch between these joints is the interclavicular (or
suprasternal) notch. Just below the sternoclavicular
joints, the cartilages of the irst ribs are attached to the
sternum. No joint spaces are present here. The manubrium and the body of the sternum are united by ibrocartilage. The junction between the manubrium and
the body of the sternum usually forms a prominent
ridge, accentuated by the two parts of the sternum
forming a slight angle with each other, the sternal angle
of Louis. This is an important landmark because the
cartilages of the second ribs articulate with the sternum
at this point. The third, smallest part of the sternum is
the xiphoid cartilage, a thin, spoon-shaped process
attached to the lower end of the sternal body.
Most of the bony thorax is formed by the ribs, usually
12 on each side of the trunk. The ribs consist of a series
of thin, curved, rather elastic bones that articulate posteriorly with the thoracic vertebrae and terminate anteriorly in the costal cartilages. The irst seven pairs of
ribs attach to the sternum by means of their cartilages,
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whereas the eighth, ninth, and tenth pairs articulate
with each other and do not reach the sternum. The 11th
and 12th pairs are small and poorly developed, ending
in free cartilaginous tips. The ribs are thickest posteriorly; they latten out and widen as they curve forward.
Along the inferior and inner surface of the posterior
part of each rib, a groove—the sulcus costae—affords
protection to the intercostal vessels and nerve.
The irst two and last two ribs differ somewhat from
the previous description. The irst rib (see Plate 1-2) is
very short and relatively heavier than the other ribs. On
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runs obliquely downward and medially, and inserts into
the upper border of the rib below. Each internal intercostal muscle arises from the lower border of the rib
above and runs downward and outward to insert on the
upper border of the rib below. Between these two
muscle layers lie the intercostal vessels, whereas the
intercostal nerves lie between the internal and the
innermost intercostal muscles.
Many muscles of the upper extremities originate
from the chest wall, including the pectoralis major (see
Plate 1-1) and pectoralis minor muscles and the serratus
anterior muscle, which originate from the anterior and
lateral portions of the chest wall.
Several neck muscles originate from the upper rim of
the thoracic cage. The sternohyoid and sternothyroid (see
Plate 1-1) are thin, straplike muscles that arise from the
superior border and posterior surface of the sternum
and insert into the hyoid bone and the thyroid cartilage,
respectively. The sternocleidomastoid muscle (SCM) arises
(see Plate 1-1) as a stout sternal head from the upper
border of the sternum, adjacent to the sternoclavicular
joint, and as a second clavicular head from the medial
third of the clavicle. The interval between the two
heads is usually visible as a slight depression, behind
which the apex of the lung rises from the thorax into
the root of the neck. Above this interval the two heads
of the SCM unite to form a single muscular belly that
passes obliquely upward, backward, and laterally to
insert into the lateral surface of the mastoid process and
occipital bone.
Supericial to the SCM, the external jugular vein
passes perpendicularly downward from its origin at the
lower border of the parotid gland, crosses the SCM,
and penetrates the deep fascia of the neck to empty into
the subclavian vein.
Of the deeper neck muscles, the three scalene muscles
originate from the transverse processes of the cervical
vertebrae. The anterior scalene muscle inserts into the
scalene tubercle of the irst rib; the medial scalene
muscle also attaches to the upper surface of the irst rib,
but more posteriorly. The posterior scalene muscle
inserts on the second rib. The components of the cervical nerve plexus emerge from the groove between the
anterior and middle scalene muscles. The anterior
scalene muscle is crossed laterally and anteriorly by the
phrenic nerve, which originates from the cervical plexus
and runs downward and behind the subclavian vein to
enter the thoracic cavity. The groove between the anterior and middle scalene muscles widens inferiorly to
form a triangular opening through which emerge the
components of the brachial plexus and the subclavian
artery. After ascending from the thoracic cavity, the
subclavian artery crosses the upper surface of the irst
rib, lying in the groove posterior to the scalene muscle,
THE NETTER COLLECTION OF MEDICAL ILLUSTRATIONS

Thoracic duct

Subclavian artery and vein

Phrenic
pericard
artery an

1st rib
Phrenic nerve
and pericardiacophrenic
artery and vein
Right lung

Pericardium
Diaphragm
Mediastinal

Parts of
Diaphragmatic parietal
pleura
Costal

Internal
thoracic
artery

Line of fusion
of fibrous
pericardium
to diaphragm Superior
epigastric
artery

and enters the axilla. The subclavian vein runs parallel
to the subclavian artery but in front of the anterior
scalene muscle.
Deep in the lower portion of the neck under the
SCM, a narrow space is bordered anteriorly by the
omohyoid and strap muscles, posteriorly by the anterior
scalene muscle and prevertebral fascia, and medially by
the pharynx, esophagus, trachea, and thyroid gland (see
Plate 1-1). In this space the common carotid artery,
internal jugular vein, and vagus nerve are enclosed in a
common connective-tissue sheath; the jugular vein runs
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external intercostal muscles. The vessels are well protected posteriorly by the subcostal groove. The internal
thoracic arteries originate from the inferior surface of
the subclavian arteries and run downward, lateral to,
and (for a short distance) with the phrenic nerve, reaching the posterior surface of the anterior chest wall. The
arteries continue their downward course for approximately 1 4 inch laterally to the edges of the sternum,
dividing just above the diaphragm into their two terminal branches: the musculophrenic and superior epigastric
arteries. Along their course the internal thoracic arteries
give rise to branches to the thymus, mediastinum, and
pericardium posteriorly; to the perforating branches to
the skin and subcutaneous tissues anteriorly; and inally
to the lateral branches that pass along the rib cartilages
and anastomose with the posterior intercostal arteries.
The veins of the thoracic wall correspond in their
course with the arteries. The 10 lower intercostal veins
on the right enter the azygos vein, and the upper two
intercostal veins enter either the azygos or the brachiocephalic (innominate) vein. The lower intercostal veins
on the left side enter the hemiazygos or accessory hemiazygos vein. The three left superior intercostal veins enter
the left brachiocephalic vein by a common stem, the left
superior intercostal vein.
The chest wall receives its nerve supply from the
intercostal nerves, which accompany the intercostal
vessels.
Most of the thoracic cavity is occupied by the two
lungs, each of which is enclosed by its pleura. Each
pleura forms a closed sac invaginated by the lung so that
part of it covers (and is adherent to) the inner surface
of the chest wall, the diaphragm, and the mediastinum,
known as the costal, the diaphragmatic, and the mediastinal pleura, respectively, and collectively as the parietal
pleura (see Plate 1-2). That part of the mediastinal
pleura that covers the pericardium is called the pericardial pleura; the remainder (visceral pleura) covers the
lung. The virtual space between the visceral and parietal
pleurae contains a tiny amount of clear luid. The
pleural relections (see Plate 1-1), between the costal and
diaphragmatic portions of the parietal pleura, lie lower
than the corresponding lower edge of the lung. The
resulting space normally is not completely illed by the
lung, even on deep inspiration, and is called the recessus
costodiaphragmaticus.
The right lung consists of three lobes—the superior,
middle, and inferior lobes—and is somewhat larger
than the left lung, which has two—the superior and
inferior lobes (see Plate 1-1). The smaller size of the
left lung results from the eccentric position of the heart,
which encroaches on the left pleural cavity. The two
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pleural cavities almost meet behind the upper sternum,
but the left costomediastinal relection deviates laterally
below the fourth rib cartilage, exposing a small triangular portion of the pericardium that is not covered by
pleura. At the same level, the anteroinferior portion of
the left superior lobe recedes even more, leaving a
portion of the pericardial pleura that is not covered by
lung tissue.
The central space between the two pleural cavities is
the mediastinum. The mediastinum is divided arbitrarily into superior, anterior, middle, and posterior
mediastina. The shallow anterior mediastinum contains
a portion of the left internal thoracic vessels and
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the manubrium sterni, courses obliquely backward and
to the left over the left main bronchus, and continues as
the descending aorta downward, anteriorly, and slightly
to the left of the vertebral column. Originating from
the convexity of the arch, from the proximal to the
distal position, are the brachiocephalic, left common
carotid, and subclavian arteries.
The right vagus nerve (see Plate 1-5) passes between
the subclavian artery and vein and gives off the right
recurrent nerve, which loops around the subclavian
artery to ascend along the trachea. The left vagus nerve
runs between the subclavian vein and the aortic arch,
giving rise to the left recurrent nerve (see Plate 1-5),
which similarly loops around the arch to ascend along
the trachea.
The trachea descends from the neck behind the
aortic arch and bifurcates into right and left main
bronchi at the level of the sternal angle. Behind the
trachea runs the normally collapsed esophagus (see Plate
1-4), joined by the vagus nerves just beyond the branching off of the recurrent nerves from the vagi. Behind
the esophagus, between the azygos vein and the
descending aorta, the thoracic duct (see Plate 1-2)
ascends, coursing behind the aortic arch to enter the
neck, where it empties into the left subclavian vein.
Against the necks of the ribs, the sympathetic trunks
descend from the neck, irst giving off the greater thoracic splanchnic nerve (major splanchnic nerve) (see Plate
1-3) at about the level of the sixth rib and then the minor
or lesser and lowest thoracic splanchnic nerves.
The posterior mediastinum is a shallow space containing the lower portions of the esophagus, vagus
nerves, descending aorta, azygos and hemiazygos veins,
thoracic duct, and sympathetic nerve chains. The
remaining and largest part of the mediastinum, the
middle mediastinum, contains the pericardium, heart,
lung roots, and phrenic nerves.
The pericardial cavity is the third serous cavity contained in the chest, with the two pleural cavities. The
pericardial cavity is conical in shape, with the base of
the cone lying posteriorly to the right and the apex
anteriorly to the left. It completely invests the heart
and the proximal portions of the great vessels. As with
the pleura, a visceral portion of the pericardium is distinguished overlying the heart and proximal great
vessels, usually called the epicardium, as is a parietal
portion. The inferior part of the parietal pericardium
is densely adherent to the middle tendinous part of
the diaphragm. Most of the lateral and anterior portions are contiguous but not normally adherent to the
pleura. A small triangular part of the anterior portion
of the parietal pericardium lies directly behind the
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sternum, separated only by areolar and fatty tissue
(endothoracic fascia) and the transverse thoracic
muscle.
The great vessels enter and leave the pericardial
cavity at its base. A curved, transversely running passageway between the arterial and venous poles of the
heart is called the transverse pericardial sinus. Posteriorly,
a blind recess of the pericardial cavity is bordered by
the pericardial relection between the pulmonary veins

and inferior vena cava, called the oblique
Small recesses exist between the supe
pulmonary veins on each side and behin
left vena cava (ligament of Marshall), a
pericardium running from the left aspe
nary trunk to the left atrium, between
left auricle and the left pulmonary vein
cava fold contains the vestigial rema
common cardinal vein.
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