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Foreword

Itis a rare experience, even a unique one,
to be privileged once again to write the
Foreword to the second edition of General
Thoracic Surgery, under the continuing
editorship of Tom Shields and his talented
coauthors. There are now 18 sections com-
prising 75 chapters, almost half again as much
material as in the first edition (14 sections with
49 chapters).

Of prime importance, in my opinion, is the
addition of entirely new chapters on the
esophagus, making it now the Compleat Text
in General Thoracic Surgery. Owing to the
unusual structuring of the volume, these writ-
ings on the esophagus are by no means con-
secutive. In the section on anatomy, for in-
stance, there are chapters on embryology, and
on surgical anatomy; in the section on phys-
iology, physiologic studies of the esophagus:
in the section on diagnostic procedures, endo-
scopic examinations of the esophagus; in the
section on operative procedures, resection of
the esophagus, and colon replacement; in the
section on thoracic trauma, trauma to the
esophagus, and foreign body removal; in the
section on the esophagus itself, eight fasci-
nating chapters including malignancies; and
in the section on radiation therapy, the spe-
cifics of radiation in carcinoma of the esoph-
agus. Despite this: division of material, the
reader particularly interested in the esopha-
gus can gain thorough and detailed infor-
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mation- in consecuuve sections of this sec ond
edition.

Elsewhere there are new chapters on ven-
tilatory support of the postoperative patient;
preoperative evaluation; radionuciide stud-
ies; trauma to the thoracic wall, lung, and
heart; thoracic outlet syndrome. diaphrag-
matic pacing, and infections of the me dincti-
num. The three final sections comprise i35
ters on all new material: principles of radiation
therapy, and radiation therapy of the lung
and esophagus; principles of chemotherapy,
and chemotherapy in bronchial carcinoma;
immunology of bronchial carcinoma, and im-
munotherapy of lung cancer.

I emphasize these contributions because
they are basic and, it is to be hoped, of con-
tinuing, increasing, and lasting importance in
therapy.

Finally, I have reviewed the chapters orig-
inally contributed to the first edition. Almost
without exception, recent additions have been
incorporatedP and the writings are now cur-
rent.

To summarize, the second edition will con-
tinue to be a valuable accession to the libraries
of general thoracic surgeons.

Paul C. Samson, M.D.+
Emeritus Clinical Professor
Piedmont, California of Surgery (Thoracic)

tdeceased




* The second -edition of General Thoracic
Surgery has been prepared not only to update
the material originally presented in the first
edition, but to make the text more complete
by including extensive coverage of the esoph-
agus. The anatomy, physiology, diagnostic
procedures, operations on and diseases of this
structure are presented in similar detail as that
presented for the lung. New chapters also have
been added for more complete coverage of
the chest wall, diaphragm, and mediastinum.
The aspects of radiation therapy, chemother-
apy,-and immunology that the general tho-
racic surgeon should be cognizant. of have
been incorporated into the text.

Although the organization of the book is
somewhat different from that traditionally
observed, it is hoped that this will serve to
unify the concepts of general thoracic sur-

gery.

Preface .

‘

The major effort again has beeri-made to
decrease the repetition in this edition but this
could not be eliminated completely. Hope-
fully when repetition is observed it will serve
to emphasize a more important point in the
knowledge and practice of general thoracic
surgery.

As with the first edition, I have been able
to enlist the aid of many outstanding thoracic
surgeons and physicians to accomplish this
task. I wish 10 thank each for their contri-
butions; each of which ensures the value of
this volume to the voung thoracic surgeon.
Unfortunately, four of these colleagues have
succumbed prior to the final printing of the
book. To the families and friends of Paul Ad-
kins, Gerald Grumet, William Lees, and Paul
Samson, | extend my sincere condolences.

Chicago, [llinows Thomas W. Shields

Preface to the F irst Edition

This volume was prepared to present a
comprehensive text on the surgical diseases
of the chest wall, pleura, diaphragm, trachea,
lung, and mediastinal structures. Initially, an
overview of the anatomy and of the physiol-
ogy of these structures 1s given. The investi-
gation of the patient’s disease and the man-
agement of the patient in the perioperative
period are considered next. The various op-
erative approaches and the standard surgical
procedures are discussed and these are fol-
lowed by chapters concerned with the disease
entities of the aforementioned structures. -

The major objectives are to present a sum-
mation of the current knowledge and the clin-
ical concepts of the surgical management of
trauma and diseases of the thorax. The path-
ophysiologic alterations produced and the
correction of these by appropriate interven-
tion are emphasized throughout. Presenta-
tions of the clinical features. pathologic
changes, surgical management, operative re-
sults, and prognosis of the various disease

states are included as an integral part of the
whole. .

Outstanding surgeons, physicians, and sci-
entists have cooperated in the preparation of
the text.’As with most multi-authored books,
repetition could not be completely elimi-
nated; however, I have tried to keep it at a
minimum. In most instances, the repetition
serves to emphasize important information
relative to the entire subject. Interestingly,
conflicting statements are few, and only an
occasional footnote has been appended to
point out such ditferences in opinion.

This book hopefully will serve as a source .
of information for the young thoracic sur-
geon and the person in surgical training. It
also should serve as a reference for surgeons,
as well as physicians, outside the field of gen-
eral thoracic surgery who wish to ascertain the
current views held by the specialty.

Chicago, Hlinois Thomas W. Shields
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]. Embryology of the Lungs

and Esophagus

Leslie B. Arey

THE LUNGS

Evolutionary Advances

The first appearance of lungs among ver-
tebrates was in Dipnot, or lunghishes. With the
exception of the Dipnoi, lungs occur only in
tetrapods and are a basic characteristic of all
such vertebrates. The proximal segment of
the trachea in tailed amphibians and higher
vertebrates specialized as a larynx, and the
wall of the trachea became strengthened by
cartilage. The actual respiratory portion of
the svstem shows progressive complexity in
the several classes of vertebrates through
bushlike branching and reduplication of the
mucosal lining. The interior of the lungs in
some urodeles is wholly smooth; in others, the
lining is only partially smooth. Anuran am-
phibians have internally ridged lungs, and the
resulting recesses are lined with stll smaller
recesses, the alveoli. In some lizards, and in
all wurtles and crocodiles, septa extend inward
and subdivide the lung into a spongy mass
supplied by branching ducts. The lungs of

birds are not arranged as blindly ending res- -

piratory trees. Instead, anastomosing tubules
produce complete air circuits, and smoothly
lined extensions—the so-called air sacs—in-
vade every major part of the body. Successive
reduplication "of the inner respiratory sur-
faces achieves the high degree of complexity
ot the mammalian lung, which is character-
istically lobated except in some types, such as
whales and elephants. The mechanisms by
which air is made to enter and leave the lungs
differ in the several groups of tetrapods, and
only in mammals are there paired pleural cav-
ities separated from a peritoneal caviny by a
single, complete diaphragm.

Development of the Human Lung

Early Development

The earliest indication of the future res-
piratory tract occurs in human embryos 3 mm
long. Such specimens possess about 20 meso-
dermal somites and are in the fourth week of
development (Fig. 1-1). The respiratory pri-
mordium is then in the form of a groove that
runs lengthwise in the floor of the pharynx,
Jjust caudal to the region where paired pha-
ryngeal pouches are developing (Fig. 1-1A).
Lateral furrows next cut off a short tube (Fig.
1-1B8, €). The larynx soon organizes about
the cranial end of this tube, whereas the cau-
dal end becomes rounded, and, in 4-mm em-
bryos, this so-called lung bud begins to bifur-
cate (Fig. 1-1D). At the 5-mm stage it is easv

to recognize a cranial laryngeal region, an in-

termediate tracheal tube, and two primary
bronchi (Fig. 1-2A4). The latter are potentialhy
more than bronchi, since by growth and re-
peated bifurcation they ultimatelyv will pro-
duce all the branches, twigs. air sacs, and al-
veoliof the respiratory tree. The vight primary
bronchus extends more divectly caudad than
does the veering left bronchus, and this dif-
ference is maintained in subsequent branch-
ings.

Since the smaller lett branch of the two pri-
mary ones diverges more from the pavent
stem than does the larger right branch, this
early ditterence has a practical sequel. The
conducung airways of the furure left lung
come to.occupy as little room as possible. and,
as noted by Barnett (1957), space in the thorax
is thereby made for the off-center heart. This
outcome s not the result of simple mechan-
1cad crowding because the essential asvinmetry
occurs mmuch 100 (“‘(ll'l\v



