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NOTICE

Medicine is an ever-changing science. As new research and clinical expe-
rience broaden our knowledge, changes in treatment and drug therapy are
required. The editors and the publisher of this work have checked with
sources believed to be reliable in their efforts to provide information that
is complete and generally in accord with the standards accepted at the time
of publication. However, in view of the possibility of human error or
changes in medical sciences, neither the editors nor the publisher nor any
other party who has been involved in the preparation or publication of this
work warrants that the information contained herein is in every respect
accurate or complete, and they are not responsible for any errors or omis-
sions or for the results obtained from use of such information. Readers are
encouraged to confirm the information eontained herein with other sources.
For example and in particular, readers are advised to check the product
information sheet included in-the package of each drug they plan to ad-
minister to be certain that the information contained in this book is accurate
and that changes have not been made in the recommended dose or in the
contraindications for administration. This recommendation is of particular
importance in connection with new or infrequently used drugs.




To students of Surgery, at all levels, in their
quest for knowledge
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Preface

The Seventh Edition of Principles of Surgery completes our participation in the surgical
education of an entire generation of medical students and surgical residents throughout
the world. We also were pleased to have played a role in the continuing education of
practicing surgeons.

Many have regarded teachers as the noblest of people; others attach that designation
to healers. As one who has been privileged to serve in both roles, namely, to have
provided a vehicle for educating those who will perpetuate the healing profession in the
realm of Surgery, and, at the same time, to have had the opportunity to participate in
relieving patients of their disease, I consider myself twice blessed.

As a surgeon I have been satisfied by successes in patient care. As a teacher, I have
been literally rewarded by expressions of appreciation by our readers who have indicated
that we have enhanced their education.

Thirty-two years have passed since we accepted the publisher’s and our own self-
generated challenge to develop a “new and modern” textbook of Surgery. The favorable
reception and the text’s longevity suggest that we have succeeded. As the landmark of
the Seventh Edition is completed, the frustrations and toils are erased and what remains
is an immeasurable sense of gratification.

Seymour 1. Schwartz, M.D.
June, 1998
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Preface to the First Edition

The raison d’étre for a new textbook in a discipline which has been served by standard
works for many years was the Editorial Board’s initial conviction that a distinct need for
a modern approach in the dissemination of surgical knowledge existed. As incoming
chapters were reviewed, both the need and satisfaction became increasingly apparent and,
at the completion, we felt a sense of excitement at having the opportunity to contribute
to the education of modern and future ‘students concerned with the care of surgical
patients.

The recent explosion of factual knowledge has emphasized the need for a presentation
which would provide the student an opportunity to assimilate pertinent facts in a logical
fashion. This would then permit correlation, synthesis of concepts, and eventual extrap-
olation to specific situations. The physiologic bases for diseases are therefore emphasized
and the manifestations and diagnostic studies are considered as a reflection of patho-
physiology. Therapy then becomes logical in this schema and the necessity to regurgitate
facts is minimized. In appreciation of the impact which Harrison’s PRINCIPLES OF
INTERNAL MEDICINE has had, the clinical manifestations of the disease processes are
considered in detail for each area. Since the operative procedure represents the one ele-
ment in the therapeutic armamentarium unique to the surgeon, the indications, important
technical considerations, and complications receive appropriate emphasis. While we ap-
preciate that a textbook cannot hope to incorporate an atlas of surgical procedures, we
have provided the student a single book which will satisfy the sequential demands in the
care and considerations of surgical patients.

The ultimate goal of the Editorial Board has been to collate a book which is deserving
of the adjective ‘‘modern.”” We have therefore selected as authors dynamic and active
contributors to their particular fields. The au courant concept is hopefully apparent
throughout the entire work and is exemplified by appropriate emphasis on diseases of
modern surgical interest, such as trauma, transplantation, and the recently appreciated
importance of rehabilitation. Cardiovascular surgery is presented in keeping with the
exponential strides recently achieved.

There are two major subdivisions to the text. In the first twelve chapters, subjects that
transcend several organ systems are presented. The second portion of the book represents
a consideration of specific organ systems and surgical specialties.

Throughout the text, the authors have addressed themselves to a sophisticated audi-
ence, regarding the medical student as a graduate student, incorporating material generally
sought after by the surgeon in training and presenting information appropriate for the
continuing education of the practicing surgeon. The need for a text such as we have
envisioned is great and the goal admittedly high. It is our hope that this effort fulfills
the expressed demands.

Seymour I. Schwartz, M.D.
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CHAPTER 1

The Systemic Response to Injury

Edward Lin, Stephen F. Lowry, and Steve E. Calvano

Introduction

Endocrine Response to Injury

Overview of Hormone-Mediated Response
Hormones Under Anterior Pituitary Regulation
Hormones Under Posterior Pituitary Regulation
Hormones of the Autonomic System

Immune Response to Injury

Cytokine-Mediated Response

Regulation of Inflammatory Cell Death
Immunocyte Receptor Activity in Inflammation
Hormones and Cytokine Interactions

Other Mediators of Injury Response

Endothelial Cell Mediators
Intracellular Mediators
Other Inflammatory Mediators

Metabolic Response to Injury

Metabolic Response to Fasting
Metabolism After Injury

Nutrition in the Surgical Patient

Surgery, Trauma, Sepsis
Assessment and Requirements
Indications and Methods for Nutritional Support
Enteral Feeding
Defined-Formula Diets
Parenteral Alimentation
Home Parenteral Nutrition

INTRODUCTION

The host response to injury—surgical, traumatic, or infectious—
is characterized by various endocrine, metabolic, and immuno-
logic alterations. If the inciting injury is minor and of limited

duration, wound healing and restoration of metabolic and im-
mune homeostasis readily occurs. More significant insults lead
to further deterioration of the host regulatory processes, which,
without appropriate intervention, often precludes full restoration
of cellular and organ function or results in death. The spectrum
of cellular metabolic and immunologic dysfunction resulting
from injury suggests a complex mechanism for identifying and
initially quantifying the injurious event. This initial response is
inherently inflammatory, inciting the activation of cellular pro-
cesses designed to restore or maintain function in tissues while
also promoting the eradication or repair of dysfunctional cells.
These dynamic processes imply the existence of antiinflamma-
tory or counterregulatory processes that promote the restoration
of homeostasis (Fig. 1-1).

A discussion of the response to injury must account for the
collective dynamics of neuroendocrine, immunologic, and met-
abolic alterations characteristic of the injured patient. This chap-
ter discusses concepts related to macroendocrine and microen-
docrine contributions to the basic metabolic and immunological
consequences of injury and also the current concepts of metab-
olism and nutritional support for the surgical patient as a prac-
tical and readily applicable adjunct for the provision of essential
substrates. The dynamics of hormonal and immunologic influ-
ences on the metabolic and substrate requirements of the injured
patient are emphasized.

ENDOCRINE RESPONSE TO INJURY
Overview of Hormone-Mediated Response

The classic response to injury comprises multiple axes. These
hormone response pathways are activated by (1) mediators re-
leased by the injured tissue, (2) neural and nociceptive input
originating from the site of injury, or (3) baroreceptor stimula-
tion from intravascular volume depletion. The hormones released
in response to these activating stimuli may be divided into those

3



