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PREFACE

As the 20th century draws to a close, we are reminded of
the phenomenal advances that have occurred in under-
standing and treating disease. Yet, despite these advances,
we are also reminded that illness and disease continue to
occur and impact the physiologic as well as social, psycho-
logical, and economic well-being of individuals, their fam-
ilies, the community, and the world at large.

As a nurse-physiologist, my major emphasis in the
fifth edition of Pathophysiology: Concepts of Altered Health
States, as in previous editions, is to relate normal body
functioning to the physiologic changes that participate
in disease production and occur as a result of disease,
as well as the body’s remarkable ability to compensate
for these changes. The beauty of physiology is that it
integrates all of the aspects of the individual cells and
organs of the human body into a total functional whole
that can be used to explain both the physical and psy-
chological aspects of altered health. Indeed, it has been
my philosophy to share the beauty of the human body
and to emphasize that in disease as in health, there is
more “going right” in the body than is “going wrong.”
This book is an extension of my career and, as such, of
my philosophy. It is my hope that readers will learn to
appreciate the marvelous potential of the body, incorpo-
rating it into their own philosophy and ultimately shar-
ing it with their clients.

One of the strengths of the book is that it is a book to
grow with. Although intended as a course textbook for
students, it is also designed to serve as a reference book
that students can take with them and use in their prac-
tice once the course is finished. Although the book was
written with undergraduate students in mind, it is also
appropriate for graduate students in nurse practitioner
and clinical nurse specialist programs and for students
in other health care disciplines.

Those who are familiar with the previous edition will
find many changes. Probably the most readily apparent is
the use of full color in the design and illustrations. This
was done with the intent of adding visual appeal as
well as enhancing conceptual learning. As the process of
adding color to the many illustrations in the book pro-
gressed, it became apparent that in addition to motivating
reader interest, the use of color provided a mechanism for

linking text content with illustration content. With this in
mind, both the selection of illustrations and the addition
of color have been done with the intent of providing a
visually appealing book as well as one that would assist
the reader in understanding and appreciating the some-
times complex content of the text.

Also new to this edition are lists of suffixes, prefixes,
and normal laboratory values; a glossary; and historical
vignettes. The suffixes and prefixes are readily accessi-
ble, appearing on the inside front cover and facing page
of the book. The glossary at the end of the book provides
a comprehensive support for the reader; it is followed by
laboratory values. As a point of interest, brief historical
vignettes introduce each unit, forming the bridge that
links our history to the present.

The pedagogical tools for this edition have been
arranged differently from the last editions. The objec-
tives have been placed at the beginning of each major
section in the chapter. The purpose behind this was two-
fold: to focus the reader’s attention as he or she moves
from section to section and to allow faculty to select
sections of a chapter for student assignments. Summary
statements remain as in the previous edition.

As in other editions, every attempt has been made
to develop a text that is current, accurate, and presented
in a logical manner. The content has been arranged so
that concepts build on one another. Words are defined
as content is presented. Concepts from physiology, bio-
chemistry, physics, and other sciences are reviewed as
deemed appropriate. A conceptual model that integrates
the developmental and preventive aspects of health has
been used. Selection of content was based on common
health problems, including the special needs of children
and elderly persons.

The writing of this book has been a meaningful
endeavor for the authors. It was accomplished through
an extensive review of the literature and through the
use of critiques provided by students, faculty, and con-
tent specialists. As this vast amount of information
was processed, inaccuracies or omissions may have
occurred. Readers are encouraged to contact us about
such errors. Such feedback is essential to the continual
development of the book.



ACKNOWLEDGMENTS

As in previous editions, many persons contributed to
the development of this edition.

The contributing authors deserve a special mention,
for they worked long hours to supply essential content.
To have put a book of this magnitude together without
their help would have been impossible. Laura Burke,
Mark LaRoccha, and Linda Hurwitz were not able to con-
tribute to this edition. Their contributions to the previous
edition greatly facilitated the preparation of this edition.

Several other persons deserve special recognition.
Georgianne Heymann, RN, BSN, prepared the list of
suffixes and prefixes, the short historical vignettes that
appear at the beginning of each unit, and the glossary.
She also assisted in editing the manuscript. As with
previous editions, she provided not only excellent edi-
torial assistance but also encouragement and support
when the tasks associated with manuscript preparation
became most frustrating. Kathryn Gaspard, PhD, Mary
Pat Kunert, RN, PhD, Patricia Bowne, PhD, and Milena
Sigatore, RN, MSN, read and provided valuable input
for various parts of the book. In addition, a number of
persons who reviewed the text for the publisher, but
who were unknown to the author, made valuable com-
ments and are to be commended.

In terms of illustrations, many of you will recognize
the excellent illustrations that Carole Hilmer, medical
illustrator, prepared for previous editions of the book.
Although they are now in color, the detail and accuracy
of these illustrations would not have been possible with-
out her excellent work. I would also like to acknowledge
the contributions of other authors who have shared their
illustrations and photos. I particularly want to thank the
other Lippincott authors whose citations appear in the
back of the book.

I would also like to recognize the efforts of the
editorial and production staff at Lippincott-Raven that
were directed by Lisa Stead, Acquisitions Editor. I par-
ticularly want to thank Claudia Vaughn for her day-to-
day performance of all the tasks and communication
that go into producing a book of this size and com-
plexity; Susan Hermansen for orchestrating the addi-
tion of color into the illustrations for the book; and
Tom Gibbons for managing the editing and production
of the book.

And last, but not least, I would like to acknowl-
edge my family, my friends, and my colleagues for
their patience, their understanding, and their encour-
agement through the entire process.



CONTENTS

UNIT 1|
Alterations in Cell Function
and Growth 1

CHAPTER 1
Cell and Tissue Characteristics 3
Carol M. Porth and Edward W. Carroll

Functional Components of the Cell 3
Protoplasm 4
The Nucleus 4
The Cytoplasm and Its Organelles 6
Cell Membrane 10

Integration of Cell Function and Replication 12
Cell Communication 12
The Cell Cycle and Cell Division 13
Cell Division 14
Cell Metabolism and Energy Sources 14

Movement Across the Cell Membranes and Membrane
Potentials 16
Movement Across the Cell Membrane 16
Membrane Potentials 20

Body Tissues 21
Cell Differentiation 21
Embryonic Origin of Tissue Types 23
Epithelial Tissue 23
Connective Tissue 25
Muscle Tissue 26
Nerve Tissue 29
Cell Junctions and Cell-to-Cell Adhesion 30
Extracellular Matrix 31

CHAPTER 2
Cellular Adaptation, Injury, and Death
and Wound Healing 33

Cellular Adaptation 33
Atrophy 33
Hypertrophy 34

Hyperplasia 35
Metaplasia 35
Dysplasia 35

Cell Injury and Death 35
Causes of Cell Injury 36
Mechanisms of Cell Injury 39
Reversible Cell Injury 40
Cell Death 41
Intracellular Accumulations 42

Tissue Repair and Wound Healing 43
Regeneration 44
Connective Tissue Repair 44
Factors That Affect Wound Healing 46

CHAPTER 3

Genetic Control of Cell Function
and Inheritance 49

Edward W. Carroll

Genetic Control of Cell Function 49
Gene Structure 50
Genetic Code 50
Protein Synthesis 52
Messenger RNA 52
Transfer RNA 53
Ribosomal RNA 53
Regulation of Gene Expression 53
Gene Mutations 54

Chromosomes 54
Cell Division 55
Chromosome Structure 56

Patterns of Inheritance 58
Definitions 58
Mendel’s Laws 59
Pedigree 59

Gene Technology 60
Genomic Mapping 60
Recombinant DNA Technology 61
DNA Fingerprinting 62



xvi Contents

CHAPTER 4
Genetic and Congenital Disorders 63

Genetic and Chromosomal Disorders 63
Single-Gene Disorders 64
Disorders of Multifactorial Inheritance 67
Chromosomal Disorders 68

Disorders Due to Environmental Influences 70
Period of Vulnerability 71
Teratogenic Agents 71

Diagnosis and Counseling 74
Genetic Assessment 74
Prenatal Diagnosis 75

CHAPTER 5

Alterations in Cell Differentiation:
Neoplasia 79

Kathryn Ann Caudell

Concepts of Cell Growth 79
The Cell Cycle 80
Cell Proliferation 81
Cell Differentiation 81

Characteristics of Benign and Malignant Neoplasms 83
Terminology 84
Benign Neoplasms 84
Malignant Neoplasms 85

Carcinogenesis and Causes of Cancer 91
Oncogenesis 91
Immunologic Defects 96

Diagnosis and Treatment 97
Diagnostic Methods 97
Cancer Treatment 99

Childhood Cancers 106
Diagnosis and Treatment 106
Adult Survivors of Childhood Cancer 107

UNIT 11
Hematopoietic Function 111

CHAPTER ©
Blood Cells and the Hematopoietic
System 113
Kathryn ]. Gaspard

Composition of Blood and Formation
of Blood Cells 113
Plasma 113
Plasma Proteins 114
Blood Cells 114
Hematopoiesis 117

Diagnostic Tests 118
Blood Count 119
Erythrocyte Sedimentation Rate 119
Bone Marrow Aspiration and Biopsy 119

CHAPTER 7
Alterations in Hemostasis 121
Kathryn J. Gaspard

Mechanisms of Hemostasis 121
Vessel Spasm 121
Formation of the Platelet Plug 122
Blood Coagulation =~ 122
Clot Retraction 124
Clot Dissolution 124

Hypercoagulability States 124
Increased Platelet Function 124
Increased Clotting Activity 125

Bleeding Disorders 125
Platelet Defects 126
Coagulation Defects 127
Vascular Disorders 129

Effects of Drugs on Hemostasis 130
Anticoagulant Drugs 130
Thrombolytic Drugs 130

CHAPTER 8

The Red Blood Cell and Alterations
in Oxygen Transport 133

Kathryn J. Gaspard

The Red Blood Cell 133
Red Cell Production, Metabolism,
and Regulation 134
Red Cell Destruction 135
Laboratory Tests 136

Anemia 137
Manifestations 137
Blood Loss Anemia 137
Hemolytic Anemia 137
Anemias of Deficient Red
Cell Production 141

Transfusion Therapy 143
ABO Blood Groups 143
Rh Types 144
Blood Transfusion Reactions 144

Polycythemia 145

Age-Related Changes in Red Blood Cells 146
Red Cell Changes in the Neonate 146
Red Cell Changes With Aging 148



CHAPTER 9

Disorders of White Blood Cells
and Lymphoid Tissues 151
Kathryn Ann Caudell

Hematopoietic and Lymphoid Tissues 151
White Blood Cells 151
The Bone Marrow and Hematopoiesis 152
Lymphoid Tissues 152

Disorders of White Blood Cell Deficiency 152
Neutropenia 153

Infectious Mononucleosis 154
Pathogenesis 154
Manifestations 155
Diagnosis and Treatment 155

Neoplastic Disorders of Hematopoietic
and Lymphoid Origin 155
Classification 156
Causes 156
Clinical Manifestations 156
Acute Leukemias 157
Chronic Leukemias 159

Malignant Lymphomas 160
Hodgkin’s Disease 160
Non-Hodgkin’s Lymphoma 161

Multiple Myeloma 162

UNIT 111
Immunity and Inflammation 165

CHAPTER 10
Mechanisms of Infectious Disease 167
W. Michael Dunne, Jr.

Terminology 167
Agents of Infectious Disease 168
Viruses 169
Bacteria 170
Rickettsiae, Chlamydiae, Ehrichieae,
and Coxiella 172
Fungi 173
Parasites 174

Mechanisms of Infection 175
Epidemiology of Infectious Diseases 176
Portal of Entry 176
Source 177
Symptomatology 177
Disease Course 177
Site of Infection 178
Virulence Factors 179

Contents xvii

Diagnosis of Infectious Diseases 180
Therapy for Infectious Diseases 183
Antimicrobial Agents 184
Immunotherapy 185
Surgical Intervention 186

CHAPTER 11
Immunity and Inflammation 189
Cynthia Sommers

Immune System 189
Antigen 190
Immune Cells 191
Lymphoid Organs 198
Cytokines and the Immune Response 200
Immunity and the Inmune Response 202

Developmental Aspects of the Inmune

System 205
Transfer of Immunity From Mother to Infant 206
Immune Response in the Elderly 206

The Inflammatory Response 206
Acute Inflammation 207
Inflammatory Exudates 210
Chronic Inflammation 210

CHAPTER 12
Alterations in the Immune Response 213
Carol Mattson Porth and W. Michael Dunne, Jr.

Immunodeficiency Disease 213
Humoral (B-Cell) Immunodeficiencies 214
Cellular (T-Cell) Immunodeficiencies 216
Combined T-Cell and B-Cell
Immunodeficiencies 217
Disorders of the Complement System 218
Disorders of Phagocytosis 219

Allergic and Hypersensitivity Disorders 220
Type I, IgE-Mediated Disorders 221
Type II, Antibody-Mediated Disorders = 223
Type III, Inmune Complex Allergic
Disorders 223
Latex Allergy 227

Transplantation Inmunopathology 228
Host-Versus-Graft Disease 228
Graft-Versus-Host Disease 229

Autoimmune Disease 229

Normal Versus Disease-Associated
Autoimmunity 230

Genetic Predisposition 230

Self-Tolerance 230

Mechanisms of Autoimmune Disease 231

Diagnosis and Treatment of Autoimmune
Disease 232



xviii Contents

CHAPTER 13
Acquired Immunodeficiency Syndrome 235
Susan E. Dietz

The AIDS Epidemic and Transmission of HIV
Infection 235

The AIDS Epidemic 236

Transmission of HIV Infection 236

Pathophysiology of AIDS 238
Diagnosis 239
Clinical Course of the Disease 240
Early Management 243
Treatment 243
Psychosocial Issues 243

Prevention of HIV Infection 244
Preventive Strategies =~ 244
Universal Precautions 245

HIV Infection in Infants and Children 245

EEESR

UNIT 1V
Integumentary Function 249

CHAPTER 14
Control of Integumentary Function 251
Gladys Simandl

Structure of the Skin 251
Epidermis 252
Basal Lamina 255
Dermis 255
Subcutaneous Tissue 256
Skin Appendages 256

CHAPTER 15

Alterations in Skin Function
and Integrity 259

Gladys Simandl

Manifestations of Skin Disorders 259
Lesions and Rashes 260
Pruritus 260
Dry Skin 261
Skin Injury From Mechanical Processes 261
Alterations in Black Skin 261
Pigmentary Skin Disorders 262

Primary Disorders of the Skin 263
Infectious Processes 263
Acne and Rosacea 271
Eczematous Dermatoses 274
Urticaria 276
Drug-Induced Skin Eruptions 277
Papulosquamous Dermatoses 279
Arthropod Infestations 282

Nevi and Skin Cancers 284
Nevi 284
Skin Cancer 285

Burns 289
Classification 290
Systemic Complications 291
Treatment 292
Rehabilitation 293

Age-Related Skin Manifestations 293
Skin Manifestations in Infancy and Childhood =~ 294
Skin Manifestations and Disorders
in the Elderly = 297

UNIT V
Circulatory Function 301

CHAPTER 16
Control of the Circulation 303

Organization of the Circulatory System 304
Pulmonary and Systemic Circulations 304
Volume and Pressure Distribution 305

The Heart asa Pump 306
Functional Anatomy of the Heart 307
Cardiac Cycle 310
Regulation of Cardiac Performance 312

Blood Vessels and the Systemic Circulation 314
Blood Vessels 314
Principles of Blood Flow 316
Arterial Blood Pressure 319
Local Control of Blood Flow 322

Neural Control of Circulatory Function = 324
Baroreceptors 325
Chemoreceptors 325
Autonomic Regulation of Cardiac Function 325
Autonomic Regulation of Vascular Function 326
Autonomic Neurotransmitters 326
Autonomic Receptors 327
Central Nervous System Responses 327
Autonomic Response to Circulatory Stresses 328

The Microcirculation and Lymphatic System 328
The Microcirculation 329
Capillary-Interstitial Fluid Exchange 329
The Lymphatic System 331
Edema 332

CHAPTER 17
Alterations in Blood Flow in the Systemic
Circulation 335

Disorders of the Arterial Circulation 335
Cholesterol and Hyperlipidemia 336



Atherosclerosis 339

Vasculitis 342

Arterial Disease of the Extremities 344
Aneurysms 348

Disorders of the Venous Circulation 351
Venous Circulation of the Lower Extremities 351
Varicose Veins 351
Chronic Venous Insufficiency 353
Venous Thrombosis 354

Disorders of Blood Flow Due to Extravascular
Forces 356
Compartment Syndrome 356
Pressure Ulcers 358

CHAPTER 18
Alterations in Blood Pressure: Hypertension
and Orthostatic Hypotension 363

Arterial Blood Pressure 363
Determinants of Blood Pressure 364
Blood Pressure Measurement 365

Hypertension 366
Essential Hypertension 367
Secondary Hypertension 373
Malignant Hypertension 375
High Blood Pressure in Pregnancy 375
High Blood Pressure in Children 376
High Blood Pressure in the Elderly 378

Orthostatic Hypotension 379
Mechanisms 379
Classification 380
Causes 380
Diagnosis and Treatment 381

CHAPTER 19
Alterations in Cardiac Function 385

Disorders of the Pericardium 386
Types of Pericardial Disorders 386
Diagnosis and Treatment 388

Coronary Heart Disease 389
Coronary Cirulation 389
Ischemic Heart Disease 392
Myocardial Infarction 396

Myocardial Disease 396
Myocarditis 403
Cardiomyopathies 404

Infectious and Immunologic Disorders 406
Infective Endocarditis 406
Rheumatic Heart Disease 408
Kawasaki’s Disease 410

Valvular Heart Disease 411
Hemodynamic Derangements 411
Mitral Valve Disorders 412

Contents Xix

Aortic Valve Disorders 414
Diagnosis and Treatment 415

Heart Disease in Infants and Children 415
Embryonic Development of the Heart 416
Fetal and Perinatal Circulation 418
Congenital Heart Defects 419

CHAPTER 20
Heart Failure and Circulatory Shock 427
Nancie Urban and Carol Mattson Porth

Heart Failure = 427
Physiology of Heart Failure =~ 428
Congestive Heart Failure =~ 431
Acute Pulmonary Edema 439
Cardiogenic Shock 440

Circulatory Failure (Shock) 442
Physiology of Shock 442
Circulatory Shock 443
Complications of Shock 450

Circulatory Failure in Children and the Elderly =~ 452
Heart Failure in Infants and Children =~ 452
Heart Failure in the Elderly ~ 453

CHAPTER 21
Disorders of Cardiac Conduction
and Rhythm 457

Jill White

Cardiac Conduction System 457
Action Potentials 458
Electrocardiography 460

Disorders of Cardiac Rhythm and Conduction 462
Mechanisms of Dysrhythmias and Conduction
Disorders 462
Types of Dysrhythmias 463
Ventricular Dysthythmias 467
Diagnostic Methods 467
Treatment 468

UNIT VI
Respiratory Function 473

CHAPTER 22
Control of Respiratory Function 475

Structural Organization of the Respiratory System 475
The Conducting Airways 476
The Lungs 478

Exchange of Gases Between the Atmosphere and the
Lungs 480
Basic Properties of Gases 480



XX Contents

Respiratory Pressures 481
Mechanics of Breathing 484

Exchange and Transport of Gases = 488
Ventilation 489
Perfusion 489
Diffusion 490
Matching of Ventilation and Perfusion =~ 491
Gas Transport 492

Control of Breathing 495
Chemoreceptors 497
Lung Receptors 497
Cough Reflex 498
Dyspnea 498

CHAPTER 23

Alterations in Respiratory Function:
Respiratory Tract Infections, Neoplasms,
and Childhood Disorders 501

Respiratory Tract Infections 501
The Common Cold 502
Rhinitis and Sinusitis 503
Influenza 505
Pneumonias 506
Tuberculosis 510
Fungal Infections 513

Cancer of the Lung 515
Types of Cancers 516
Manifestations 516
Diagnosis and Treatment 517

Respiratory Disorders in Children 517
Lung Development 518
Breathing in the Infant and Small Child 519
The Mechanics of Breathing 519
Respiratory Disorders in the Neonate 521
Respiratory Infections in Children 523
Signs of Impending Respiratory Failure = 525

CHAPTER 24
Alterations in Respiration: Alterations
in Ventilation and Gas Exchange 529

Disorders of Lung Inflation 529
Disorders of the Pleura 530
Atelectasis 533

Obstructive Airway Disorders 534
Physiology of Airway Disease 535
Bronchial Asthma 535
Chronic Obstructive Pulmonary Disease 539

Interstitial Lung Diseases 546
Manifestations 548
Diagnosis and Treatment 548
Occupational Lung Diseases 548
Sarcoidosis 549

Pulmonary Vascular Disorders 549
Pulmonary Embolism 550
Pulmonary Hypertension 551
Cor Pulmonale 552

Impaired Gas Exchange and Respiratory Failure 552
Impaired Gas Exchange 552
Hypoxia 552
Hypercapnia 555
Respiratory Failure 557
Adult Respiratory Distress Syndrome 558

Breathing Disorders 559
Sleep Apnea 560
Hyperventilation Syndrome 562

UNIT Wit
Renal Function and Fluid
and Electrolytes 565

CHAPTER 25
Control of Renal Function 567

Kidney Structure and Function = 567
Gross Structure and Location 568
Renal Blood Supply 568
The Nephron 569
Urine Formation = 572
Regulation of Renal Blood Flow 575
Elimination Functions of the Kidney = 577
Endocrine Functions of the Kidney 579

Tests of Renal Function 580
Urinalysis 580
Glomerular Filtration Rate 580
Blood Tests 581
Cystoscopy 582
Ultrasonography 582
Radiologic and Other Imaging Studies 582

Physiologic Action of Diuretics 582
Osmotic Diuretics 583
Inhibitors of Sodium Transport 583
Aldosterone Antagonists 584
Inhibitors of Urine Acidification 584

CHAPTER 26
Alterations in Fluid and Electrolytes 585

Composition and Compartmental Distribution of Body
Fluids 586

Introductory Concepts 586

Compartmental Distribution of Body Fluids 588

Sodium and Water Balance 592
Water Balance 593
Sodium Balance 596
Alterations in Fluid Volume 597



Alterations in Sodium Balance 600
Disorders of Thirst and Antidiuretic Hormone
Regulation 604

Potassium Balance 606
Regulation of Potassium Balance 606
Alterations in Potassium Balance 607

Calcium, Phosphate, and Magnesium Balance 611
Mechanisms Controlling Calcium, Phosphate,
and Magnesium Balance 612
Alterations in Calcium Balance 613
Alterations in Phosphate Balance 617
Alterations in Magnesium Balance 620

CHAPTER 27
Alterations in Acid-Base Balance 625

Mechanisms of Acid-Base Balance 625
Acid-Base Chemistry 625
Metabolic Acid and Bicarbonate Production 626
Calculation of pH 627
Regulation of pH 628
Laboratory Tests 631

Alterations in Acid-Base Balance 632
Metabolic Versus Respiratory Acid-Base
Disorders 632
Primary Versus Compensatory Mechanisms 633
Metabolic Acidosis 633
Metabolic Alkalosis 638
Respiratory Acidosis 639
Respiratory Alkalosis 641

CHAPTER 28
Alterations in Renal Function 643

Congenital Disorders of the Kidneys 643
Agenesis and Hypoplasia 644
Alterations in Kidney Position and Form 644
Cystic Disease of the Kidney =~ 644

Obstructive Disorders 646
Mechanisms of Renal Damage 647
Renal Calculi 648

Urinary Tract Infections 651
Etiologic Factors 651
Infections in Special Populations 652
Manifestations 654
Diagnosis and Treatment 654

Disorders of Glomerular Function 655
Mechanisms of Glomerular Injury 655
Nephrotic Syndrome 656
Nephritic Syndrome 658
Chronic Glomerulonephritis 659
Diabetic Glomerulosclerosis 659
Hypertensive Glomerular Disease 659

Tubulointerstitial Disorders 660
Renal Tubular Acidosis 660

Contents XXi

Pyelonephritis 661
Drug-Related Nephropathies 662

Neoplasms 662
Wilms’ Tumor 662
Adult Kidney Cancer 663

CHAPTER 29
Renal Failure 667
Susan Gallagher-Lepak

Acute Renal Failure 667
Types of Acute Renal Failure 668
Diagnosis and Treatment 669

Chronic Renal Failure 670
Stages of Progression 671
Clinical Manifestations 672
Treatment 676

Renal Failure in Children and Elderly Persons 680
Chronic Renal Failure in Children 680
Chronic Renal Failure in Elderly Persons 681

CHAPTER 30
Alterations in Urine Elimination 685

Control of Urine Elimination 685
Bladder Structure 685
Neural Control of Bladder Function 687
Micturition 688
Diagnostic Methods of Evaluating Bladder
Function 688

Alterations in Bladder Function 690
Urine Retention 691
Neurogenic Bladder Disorders 692
Urinary Incontinence 695

Cancer of the Bladder 698
Diagnosis and Treatment 699

UNIT VIl
Gastrointestinal Function 701

CHAPTER 31
Control of Gastrointestinal Function 703

Structure and Organization of

the Gastrointestinal Tract 703
Upper Gastrointestinal Tract 705
Middle Gastrointestinal Tract 705
Lower Gastrointestinal Tract 705
Gastrointestinal Wall Structure 706

Motility 708
Neural Control Mechanisms 708



xXii Contents

Chewing and Swallowing 709
Gastric Motility 711

Small Intestine Motility 711
Colonic Motility 712
Defecation 712

Secretory Function =~ 712
Control of Secretory Function 713
Gastrointestinal Hormones 713
Salivary Secretions 714
Gastric Secretions 714
Intestinal Secretions 715

Digestion and Absorption 715
Carbohydrate Absorption 716
Fat Absorption 717
Protein Absorption 718

CHAPTER 32
Alterations in Gastrointestinal
Function 719

Manifestations of Gastrointestinal Disorders 719
Anorexia, Nausea, and Vomiting 720
Gastrointestinal Tract Bleeding 720

Disorders of the Esophagus 721
Dysphagia 721
Esophageal Diverticulum 722
Gastroesophageal Reflux 722
Cancer of the Esophagus 723

Disorders of the Stomach 723
Gastric Mucosal Barrier 723
Gastritis 724
Peptic Ulcer Disease 725
Zollinger-Ellison Syndrome 728
Stress Ulcer 728
Cancer of the Stomach 728

Disorders of the Small and Large Intestines 729
Irritable Bowel Syndrome 729
Inflammatory Bowel Disease 730
Infectious Colitis 732
Diverticular Disease 733
Appendicitis 735
Colorectal Cancer 735
Alterations in Intestinal Motility =~ 736
Alterations in Intestinal Absorption 740

Disorders of the Peritoneum 742
Peritonitis 742
Treatment 742

CHAPTER 33
Alterations in Function of the Hepatobiliary
System and Exocrine Pancreas 745

The Liver and Hepatobiliary System 745
Functions of the Liver ~ 748

Alterations in Hepatic and Biliary Function 753
Acute Viral Hepatitis 753
Chronic Hepatitis 758
Cirrhosis 759
Cancer of the Liver 766

Gallbladder Disease 766
Composition of Bile and Formation
of Gallstones 767
Cholecystitis and Cholelithiasis 768
Cancer of the Gallbladder 768

Disorders of the Exocrine Pancreas 769
Acute Hemorrhagic Pancreatitis 769
Chronic Pancreatitis 770
Cancer of the Pancreas 770

UNIT I X
Endocrine Function 773

CHAPTER 34
Mechanisms of Endocrine Control 775

The Endocrine System 775
Hormones 775
Control of Hormone Levels 779

General Aspects of Altered Endocrine
Function 782
Hypofunction and Hyperfunction =~ 782
Primary and Secondary Disorders 782
Diagnostic Methods 782

CHAPTER 35
Alterations in Endocrine Control of Growth
and Metabolism 785

Growth Disorders 785
Growth Hormone 785
Short Stature 786
Tall Stature 787
Isosexual Precocious Puberty 788
Acromegaly 788

Thyroid Disorders 789
Control of Thyroid Function 789
Hypothyroidism 793
Hyperthyroidism 795

Disorders of Adrenal Cortical
Function 796
Control of Adrenal Cortical
Function 796
Congenital Adrenal Hyperplasia 799
Adrenal Insufficiency 800
Glucocorticoid Hormone Excess 801



